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II B. Tech I Semester Regular Examinations, March - 2021 

MACHINE DRAWING 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Note: Part A: Answer any TWO of the following questions: 

PART-B is compulsory.    

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~    
       (12.5M×2=25M) 

PART-A 

1.  Draw internal square threads for a diameter of 50 mm. Show at least 6 threads in 

schematic method. 

(12.5M) 

2.  Draw a double riveted lap joint for plate thickness of 16 mm with zigzag riveting. (12.5M) 

3.  Sketch the necessary views of a foot-step bearing, for supporting a shaft of 

diameter 50mm. 

(12.5M) 

PART-B 

4.  Draw the following assembled views of a screwjack to a suitable scale. 

(a) Sectional front view      (b) Side view   (c) Top view. 

 Also include a bill of material. All the dimensions are in mm only 

 

 

(50M) 
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MACHINE DRAWING 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Note: Part A: Answer any TWO of the following questions: 

PART-B is compulsory.    

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
   

       (12.5M×2=25M) 

PART-A 

1.  Draw 8 turns of M25 thread with square threads in schematic method. (12.5M) 

2.  Draw front view, side view and sectional top view of knuckle joint for a rod size 

of 25 mm 

(12.5M) 

3.  Draw a sectional front view and side view of a rigid type flange coupling for a 

shaft diameter of 30 mm. 

(12.5M) 

PART-B 

4.  Assemble the parts of the milling machine tail-stock, shown in the following figure 

and draw, (i) sectional view from the front and (ii) view from the right 

Also include a bill of material. All the dimensions are in mm only. 

 

 

 

(50M) 
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II B. Tech I Semester Regular Examinations, March - 2021 

MACHINE DRAWING 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Note: Part A: Answer any TWO of the following questions: 

PART-B is compulsory.    

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
         (12.5M×2=25M) 

PART-A 

1.  Draw front, side and top view of a hexagonal bolt of diameter 24 mm and length 

100 mm along with its nut and washer. 

(12.5M) 

2.  Draw a flat saddle key, rectangular taper key, and single head screw key for shaft 

diameter of 50 mm. 

(12.5M) 

3.  Sketch the required views of Oldham coupling used to connect two shafts, each of 

diameter 30 mm. 

(12.5M) 

PART-B 

4.  Assemble the parts of the piston, shown in the following figure and draw the 

following views: 

(i) Sectional view from the front, 

(ii) Half sectional view from the left, and 

(iii) Sectional view from above 

All the dimensions are in mm only 

 

(50M) 
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MACHINE DRAWING 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Note: Part A: Answer any TWO of the following questions: 

PART-B is compulsory.    

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
         (12.5M×2=25M) 

PART-A 

1.  Draw three views of a 24 mm diameter stud, 120 mm long, with a hexagonal nut 

and a split pin. 

(12.5M) 

2.  Draw the two views of a cotter joint for joining two 30 mm diameter rods. 

Mention the necessary dimensions in the drawing. 

(12.5M) 

3.  Draw the half sectional front view and side view of bushed pin type flange 

coupling to  connect two shafts each of diameter of 40 mm. 

(12.5M) 

PART-B 

4.  Assemble the parts of the rotary gear pump, shown in the following figure and 

draw, (i) sectional view from the front and (ii) view from the right. 

All the dimensions are in mm only. 

 
 

(50M) 
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COMPLEX VARIABLES AND STATISTICAL METHODS  

(Civil Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Find  k  such that 3 2( , ) 3u x y x kxy= + is harmonic and hence find its conjugate. [8M] 

 b) Evaluate � ���
(���)
 ��  where C: |�| =  3 using Cauchy integral formula. [7M] 

  Or  

2 a) Discuss the continuity of f(z) at z = 0 where 

 

0
( )

0 0

z
if z

zf z

if z


≠

= 
 =  

[8M] 

 b) Find the analytic function ( )f z  whose real part is sin coshu x y= . 
[7M] 

3 a) Expand  f(z) = 
�

�(�������)  �� 0< |z| < 1   .         [8M] 

 b) Apply Cauchy residue theorem to evaluate ∮ ���
�������   where C is the circle 

(i) |z| = 1,  (ii) |z+1-i| = 2. 

[7M] 

  Or  

4 a) 
Show that 

2

2 2( 1)( 4) 3

x dx

x x

π∞


+ +

−∞

=
.

 
[8M] 

 b) Evaluate � (����)�
�����

      ��  where C is the circle  |�| = 1  using residue theorem. [7M] 

5 a) A manufacturer firm produces steel pipes in three plants, with daily production 

volumes of 500, 1000 and 2000 units respectively. According to past experience; it 

is known that the fraction of defective outputs produced by these plants are 

respectively 0.005, 0.008 and 0.010. If a pipe is selected from day’s total production 

and found to be defective, find out (i) from which plant the pipe came (ii) what is 

the probability that it came from the first plant? 

 

[8M] 

 b) If the probability density of a random variable is given by  

trouble shooting capability of an IC chip in a circuit is a  random variable X whose 

distribution function is given by    

                              �(�) = ��(1 − ��)    �!" 0 < � < 10, !&ℎ'"(�)' *          
 Find the value of k and the probabilities that random variable having this 

probability density will take on a value  (i) between 0.1  and 0.2 (ii) greater than 0.5 

[7M] 

  Or  
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6 a) Calculate expectation and variance of X, if the probability distribution of the  

 random variable X is given by        

       X -1 0 1 2 3 � 0.3 0.1 0.1 0.3 0.2 
 

[8M] 

 b) In a sample of 1000 cases, the mean of certain test is 14 and standard deviation is   

2.5.    Assuming the distribution to be normal, find 

(i) How many students score between 12 and 15? 

(ii) In how many score above 18? 

In how many score below 18?   

[7M] 

7 a) Find mean and standard deviation of sampling distribution of variances for the 

population 2,3,4,5 by drawing samples of size two(a) with replacement (b) without 

replacement. 

[8M] 

 b) A random sample of size 100 is taken from a population with + = 5.1. Given that 

sample the sample mean �̅  =21.6. construct a 95% confidence interval for the 

population mean /. 

[7M] 

  Or  

8 a) A random sample of 400 items is found to have mean 82 and standard deviation 16. 

What are the mean and standard deviation of the sample mean for random samples 

of size 4 drawn with replacement? 

[8M] 

 b) The mean of certain normal population is equal to standard error of the mean of the 

samples of 64 from that distribution. Find the probability that the mean of the 

sample size 36 will be negative. 

 

[7M] 

9 a) Two independent samples of 8 and 7 items respectively had the following values 

 

Sample-I 11 11 13 11 15 9 12 14 

Sample-II 9 11 10 13 9 8 10 -- 
 

[8M] 

 b) A trucking firm suspects the claim that average life of certain tyres is at least 28,000 

miles. To check the claim the rm puts 40 of these tyres on its trucks and gets a mean 

life time of 27463 miles with a standard deviation of 1348 miles. Can the claim be 

true? 

[7M] 

  Or  

10 a) A machine is designed to produce installing washers for electrical devices of 

average thickness of 0.025cm. A random sample of 10 washers was found to have a 

thickness of 0.024cm with a standard deviation of 0.002 cm. Test the significance of 

the deviation. Value of  &  for 9 degrees of freedom at 5% level is 2.262 

[8M] 

 b) A sample of 64 students have a mean weight of 70kgs. Can this be regarded as a 

sample from a population with mean weight 56 kg. and standard deviation 25kg 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

COMPLEX VARIABLES AND STATISTICAL METHODS  

(Civil Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Find harmonic conjugate of 0 = '1��2�  3!)2�5. Hence find �(�) in terms of  . [8M] 

 b) Evaluate � �
��(���)6 �� (ℎ'"'  c is |z| = 2  using Cauchy integral formula. [7M] 

  Or  

2 a) Find the regular function whose imaginary part is 
2 2log( ) 2x y x y+ + −  [8M] 

 b) Evaluate 
c

z dz  from �  =  0  to �  =  4 + 2�  along the curve defined by  

� =  &� + �&. 

[7M] 

3 a) Find the Taylor’s or Laurent’s series which represents the function �(�) =�(����)(���) in the regions (i) when |�| < 1 (ii) (i) when 1 < |�| < 2(iii) when 

|�| >2. 

[8M] 

 b) Evaluate  ∮ �
(���)(���)�  ��     where c : |z-2| = ½ using residue theorem [7M] 

  Or  

4 a) Write Laurent’s expansion for f(z) = 
�(���)(���)� in     (i)  |�|<2      (ii)   |1 + �|>1                  [8M] 

 b) 

Evaluate by Contour integration 
21

dx

x

∞


+

−∞ .

 

[7M] 

5 a) In a factory, a machine A produces 40% of the output and machine B produces 

60%. On the average, 9 items in 1000 produced by A are defective and 1 item in 

250 produced by B is defective. An item drawn at random from a day’s output is 

defective. What is the probability that it was produced by A or B?   

[8M] 

 b) The average number of phone calls per minute coming into a switch board  

between 2.p.m and 4.p.m is 2.5. Determine the probability that during one 

particular minute there will be (i) 4 or fewer (ii) more than six calls. 

[7M] 

  Or  

6 a)  The mean and variance of a binomial variable X with parameters n and p are 16 

 and 18. Find :(; ≥ 1)  and :(; > 2).   [8M] 

 b) In a normal distribution 7% of the items are under 35 and 89% are under 63. 

Determine the mean and variance of the distribution. 

[7M] 

7 a) Samples of size 2 are taken from the population 1,2,3,4,5,6 with replacement. 

Find (a) the mean of the population (b) the standard deviation of the population 

(c) the mean of the sampling distribution of means and (d) the standard deviation 

of the sampling distribution of means  

[8M] 

 b) A random sample of 100 teachers in a large metropolitan area revealed a mean 

weekly salary of Rs. 487 with a standard deviation Rs.48. With what degree of 

confidence can we assert that the average weekly salary of all teachers in the 

metropolitan area is between 472 and 502. 

[7M] 

  Or  
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8 a) Construct 99% confidence interval for the true mean weight loss if 16 persons on 

diet control after one month had a mean weight loss of 3.42 kgs with  standard 

deviation of 0.68kgs. 

[8M] 

 b) Determine the expected number of random samples of having their means (a) 

between 22.39 and 22.41 (b) Greater than 22.42 (c) less than 22.37 (d) less than 

22.38 or more than 22.41 for the following data 

N= size of the population =1500, n= size of the sample= 36, Number of samples =>=300 , + = population SD=0.48, / = Population mean = 22.4. 

[7M] 

9 a) A random sample of size 16 values from a normal population showed a mean of 

53 and a sum of squares of deviations from the mean equals to 150. Can this 

sample be regarded as taken from the population having 56 as mean? Obtain 

95%confidence limits of the mean of the population.    

[8M] 

 b) An oceanographer wants to check whether the depth of the ocean in a certain 

region is 57.4 fathoms, as had previously been recorded. What can he conclude 

at the 0.05 level of significance, if readings taken at 40 random locations in the 

given region yielded a mean of 59.1 fathoms with a standard deviation 5.2 

fathoms. 

[7M] 

  Or  

10 a) A sample of 100 iron bars is said to  be drawn from a large number of bars 

whose lengths are normally distributed with mean 4 ft and standard deviation 

6ft. if the sample mean is 4.2ft, can the sample be regarded as a truly random 

sample. 

[8M] 

 b) In a sample of 600 students of a certain college 400 are found to use ball pens. In 

another college from a sample of 900 students 450 were found to use ball pens. 

Test whether 2 colleges are significantly different with respect to the habit of 

using ball pens. 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

COMPLEX VARIABLES AND STATISTICAL METHODS  

(Civil Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Show that 0(�, 5) = �� − 3 �5�  is harmonic and find its harmonic conjugate 

and the corresponding analytic function �(�) in terms of �.  [8M] 

 b) Evaluate � (� − 5 + ���)�� ��?@ along the        

 i) straight line � =  0 to � =  1 +  � 
ii) the real axis from � = 0 to � = 1 and then along a line parallel to imaginary 

axis from � = 1 to � = 1 + � . 

[7M] 

  Or  

2 a) 
If �(�) = A1�2(2�?1) 

1B�2� , � ≠ 0
0, � = 0 *  prove that 

D(�)�D(@)
�  → 0 F) � → 0  along any 

radius vector but not as � → 0   along the curve = F�� . 

[8M] 

 b) Use Cauchy’s Integral formula to evaluate    

 � GHI J��
(���)(���) ∁  dz where ∁ is the circle |�| = 3. 

 

[7M] 

3 a) Find Laurent’s series of  f(z) = �(���)(����) in    (i) |�|  <1          (ii) 1 < |�| < 2         

(iii) |�| > 2  . 
[8M] 

 b) Evaluate ∮ L?M �
�B dz where C: |z| = 2 using Cauchy residue theorem. [7M] 

  Or  

4 a) Show that  � 1�
(1��N� )(1��O�)  �� =   J

N�O
∞�∞  (F > 0, P > 0, F ≠ P). [8M] 

 b) Using residue theorem evaluate ∮ ���
��(���) ��  where C: |z| = 3 using Cauchy 

residue theorem 

[7M] 

5 a) A manufacturing firm produces steel pipes in three plants, with daily production 

volumes of 500, 1000 and 2000 units respectively. According to past experience; 

it is known that the fraction of defective outputs produced by these plants are 

respectively 0.005, 0.008 and 0.010. If a pipe is selected from day’s total 

production and found to be defective, find out (i) from which plant the pipe 

came (ii) what is the probability that it came from the first plant? 

[8M] 

 b) The diameter of an electrical cable is assumed to be continuous random variable 

with probability density function �(�) = 6�(1 − �), 0 ≤ � ≤ 1. Justify. Find 

mean and variance of the distribution. 

[7M] 

  Or  

6 a) A, B, C are aiming to a shoot a balloon, A will succeed 4 times out of 5 

attempts. The chance of B to shoot the balloon is 3 out of 4 and that of C is 2 out 

of 3. If the three aim the balloon simultaneously, then find the probability that at 

least two of them hit the balloon. 

[8M] 

 b) Suppose that the weights of 800 male students are normally distributed with 

mean 140 pounds and standard distribution 10 pounds. Find the number of 

students whose weights are (i) between 138 and 148 pounds (ii) more than 152 

pounds. 

[7M] 

1 of 2 
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7 a) If the population is 3,6,9,15,27 

(a) List all possible samples of size 3 that can be taken without replacement 

from the finite population 

(b) Calculate the mean of each of the sampling distribution of means 

(c) Find  the standard deviation of the sampling distribution of means 

[8M] 

 b) Measurements of the weights of a random sample of 200 ball bearings made by 

a certain machine during one week showed a mean of 0.824 and standard 

deviation of 0.042. Find maximum error at 95% confidence interval. Find 

confidence limits of the mean if � = 32. 

[7M] 

  Or  

8 a) The mean life time of a light bulb produced by a company is 1500 hours and S D 

of 150 hours. Find the probability that lighting will take place for (a) at least 

5000h (b) at most 4200h if three bulbs are connected such that when one bulb 

burns out, another bulb will go on. Assume that life times are normally 

distributed  

[8M] 

 b) In a study of automobile insurance a random sample of 80 body repair costs had 

a mean of Rs. 472.36 and the SD of Rs. 62.35. If �̅ is used as a point estimate to 

the true average repair costs, with what confidence we assert that the maximum 

error does not exceed Rs.10 

[7M] 

9 a) A die is thrown 264 times with the following results. Show that the die is biased. 

[ Given S�@.@� = 11.07  for 5 degrees of freedom] 

No. Appeared on the die 1 2 3 4 5 6 

Frequency 40 32 28 58 54 52 
 

[8M] 

 b) The mean height of 50 male students who participated in sports is 68.2 inches 

with  standard deviation of 2.5. The mean height of 50 male students who have 

not participated in sports is 67.2 inches with standard deviation of 2.8.  Test the 

hypothesis that  the height of the students who participated in sports is more than 

the students who have not participated in sports. 

[7M] 

  Or  

10 a) It is known that the mean diameter of rivets produced by two firms A and B are 

practically the same. But the standard deviations may differ. For 22 rivets 

produced by firm A,  standard deviation is 2.9 mm while for 16 rivets 

manufactured by firm B, the standard deviation is 3.8 mm compute the statistic 

you would use to test whether the products of firm A  have the same variability 

as those of firm B and test its significance 

[8M] 

 b) A machine puts out 9 imperfect articles in a sample of 200 articles. After the 

machine is overhauled it puts out 5 imperfect articles in a sample of 700 articles. 

Test at 5% level whether the machine is improved. 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

COMPLEX VARIABLES AND STATISTICAL METHODS  

(Civil Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Show that the function f(z) =U�5  is not analytic at the origin even though the 

Cauchy-Riemann equations are satisfied at that  point. 

[8M] 

 b) Evaluate � |�|��� ∁  around the square with vertices (0,0), (1,0), (1,1), (0,1), 
taken in positive sence. 

[7M] 

  Or  

2 a) Find the analytic function ( )f z whose analytic part is sin coshu x y= . 
[8M] 

 b) Evaluate � ���
(���) (���)6  dz where ∁: |�| = 3  using Cauchy integral formula [7M] 

3 a) Represent the function �(�) = ����
�(���)(���)   as Laurent’s series (i) with in |�| = 1 

(ii) in the annular region between |�| = 2 and |�| = 3 (iii) exterior to |�| = 3. 

[8M] 

 b) Evaluate  ∮ WNM  �
����  ��     where c : |z| =1.5 using Cauchy residue theorem [7M] 

  Or  

4 

a) 

Prove that 
( )

2
2 21

dx

x

π∞
=

+−∞
 

[8M] 

 b) Using Residue theorem evaluate � X�
�Y(���)6   where C is the circle  

 (i)   ׀z2 = ׀, ii) ׀z +23 =׀.      

[7M] 

5 a) In a certain college, 25% of boys and 10% of girls are studying mathematics. The 

girls constitute 60% of the student body. (a) What is the probability that 

mathematics is being studied? (b) If a student is selected at random and is found 

to be studying mathematics, find the probability that the student is a girl? (c) a 

boy. 

[8M] 

 b) The trouble shooting capability of an IC chip in a circuit is a  random variable X 

whose distribution function is given by    

                              Z(;) = [0                      �!" � ≤ 3
1 − \

1� , �!" � > 3 *          
 where � denote the number of years. 

Find the probability that the IC chip will work properly (i) Less than 8 years  

(ii) Beyond 8 years (iii) Between 5 to seven years (iv) Anywhere from 2 to 5 

years. 

[7M] 

  Or  

6 a) Three electronic lamps are fitted in a room. Three bulbs are chosen at random 

from 10 bulbs having 6 good bulbs. What is the chance that the room is lighted? 

[8M] 

 b) In a normal distribution 31% of the items are under 45 and 8% are over 64. Find 

the mean and variance of the distribution 

[7M] 
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7 a) Let S={1,5,6,8}, find the probability distribution of the sample mean for random 

sample of size 2 drawn without replacement.  

[8M] 

 b) Construct 99% confidence interval for the  mean of contents of soft drink bottles 

if contents of 7 such soft drink bottles  are 10.2, 10.4, 9.8, 10.0, 9.8, 10.2, 9.6 ml.  

[7M] 

  Or  

8 a) A Professor’s feelings about the mean mark in the final examination in                 

‘probability’ of a large group of students is expressed subjectively by normal 

distribution with  /@ ] 67.2 and +@ ] 1.5 

(a)  if the mean mark lies in the interval (65.0 70.0) determine the prior 

probability the professor should assign to the mean mark 

(b)  find the Professor mean /� and the posterior SD +�  if the examinations 

are conducted on a random sample of 40 students yielding mean 74.9 and 

S D 7.4 . Use  S= 7.4 as an estimate +  

(c )   determine the posterior probability  which he will thus assign to the 

mean  mark being in the interval (65, 70)  using results obtained in (b) 

(d)construct a 95% Bayesian interval for /.    

[8M] 

 b) Sample of size 2 are taken from the population 3, 6, 9, 15, 27 with replacement. 

Find (a) the mean of the population (b) the standard deviation of the population 

(c) the mean of the sampling distribution of means and (d) the standard deviation 

of the sampling distribution of means 

[7M] 

9 a) The nicotine contents in milligrams in two samples of tobacco were found to be 

as follows 

Sample A 24 27 26 21 25 -- 

Sample B 27 30 28 31 22 36 

Can it be said that the two samples have come from the same normal population? 

[8M] 

 b) Among the items produced by a factory out of 800, 65 were defective in another 

sample out of 300, 40 were defective. test the significance between the 

differences of two proportions at 1% level of significance 

 

[7M] 

  Or  

10 a) Four coins were tossed 160times and the following results were obtained  

No.  of Heads 0 1 2 3 4 

Frequency 17 52 54 31 6 
 

[8M] 

 b) The mean life time of a sample of 100 light tubes produced by a company is 

found to be 1560 hours with a population S D of 90hrs. Test the hypothesis for ^ = 0.05 that the mean life time of the tube produced by the company is 

1580hrs. 

[7M] 
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ELECTRICAL CIRCUIT ANALYSIS - II 

(Electrical and Electronics Engineering) 

Time: 3 hours                                            Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Derive the relation between line and phase quantities in star connected system with 

necessary diagrams 

(6M) 

 b) A balanced delta connection contains an inductor of 1.4 H with a parallel 

combination of 12-µF capacitor and 64-ohmresistor. If a supply of 400 V at a 

frequency 360 rad/sec is given to the load, then find, phase current, line current, 

and the power delivered. 

(9M) 

  Or  

2 a) Explain the effect of power factor on wattmeter readings of power measurement. (6M) 

 b) If Z1 = (3 – j7) 
Ω

, Z2 = (5 – j7)
 Ω

, Z3 = (10 + j5)
 Ω

 and the supply voltage as 440 V. 

Find line and phase currents as well as power absorbed when the impedances are 

connected in delta. 

(9M) 

3 a) Why the voltage drop across the capacitor does not change instantaneously (5M) 

 b) In the circuit shown in below Figure, switch S1 is closed at t = 0 and S2 is opened 

at t = 0.05 sec. Find the transient current using differential equations. 

 

(10M) 

  Or  

4 a) What are the merits of Laplace transformation to electrical circuits (5M) 

 b) In the circuit shown in below the switch is moved from 1 to 2 at time t = 0. The 

steady-state current having previously established in the R–L circuit, find the 

expression for the current i(t) after switching using Laplace transform. 

 

(10M) 

5 a) Derive the necessary expression for obtaining the open circuit impedance 

parameters and draw its equivalent representations 

(6M) 

 b) Find ABCD parameters of the network shown in below Figure 

 

 

(9M) 

  Or  
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6 a) Obtain the relation between hybrid parameter to impedance parameters

 b) Find the Y-parameters of the network shown in below Figure

 

 

7 a) State and prove the even and odd symmetry

 b) A series RL circuit in which R = 10 ohm and L = 0.05H has an applied voltage v(t) 

= 100+40 sinω+ 20 sin 3

  

8  Find exponential Fourier 

 

   

9 a) Explain the physical significance of the Fourier transform

 b) Find the Fourier transform of the following signals

(i) F(t) = δ(t)    and (ii) f(t) = e

  

10  Find the Fourier transform of f(t) = e

amplitude and phase. 

   

 

 

 

 

 

 

 

 

Obtain the relation between hybrid parameter to impedance parameters 

parameters of the network shown in below Figure 

 

State and prove the even and odd symmetry 

A series RL circuit in which R = 10 ohm and L = 0.05H has an applied voltage v(t) 

+ 20 sin 3ωt volts. Find vo(t) and average power. 

 

Or 

Find exponential Fourier series of the wave form shown in below figure

 

Explain the physical significance of the Fourier transform 

Find the Fourier transform of the following signals 

(t)    and (ii) f(t) = e
-at

u(t) 

Or 

Find the Fourier transform of f(t) = e
-a|t-t

0
|
. Plot the continuous spectrum of 

 

2 of 2 
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 (5M) 

(10M) 

(6M) 

A series RL circuit in which R = 10 ohm and L = 0.05H has an applied voltage v(t) (9M) 

 

series of the wave form shown in below figure (15M) 

 

(5M) 

(10M) 

 

. Plot the continuous spectrum of (15M) 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1 a) Derive the relation between line and phase quantities in delta connected system 

with necessary diagrams 

[6M] 

 b) A balanced mesh connected load of (12 + j9) ohmper phase is connected to a three 

phase, 400 V supply. Find (i) line current, (ii) power factor, (iii) power, (iv) 

reactive volt-amperes and (v) total volt amperes. 

[9M] 

  Or  

2 a) Derive the expression for power factor using two-watt meters method. [6M] 

 b) A 3-phase, 4-wire, 400 V, AC system supplies a star-connected load in which ZA = 

10 ∠0° ohm, ZB =15 ∠30° ohm and ZC = 10∠–30° ohm. The phase sequence is 

ABC. Find currents and power absorbed. 

[9M] 

3 a) What are the initial conditions? Why are they necessary [5M] 

 b) A series R–L circuit with R = 60 ohmand L = 30 H has a constant voltage V = 120 

V applied at t = 0 as shown in below Figure. Determine the current I, the voltage 

across resistor, and the inductor using differential equations. 

 

[10M] 

  Or  

4 a) Derive the expression for i(t) and capacitor voltage VC(t) for series RC circuit at    

t =0. Also explain the time constant of RC circuit 

[5M] 

 b) In the network shown in below Figure, the switch is closed at t = 0. Find the values 

of i1(t) and i2 (t) assuming zero initial currents through inductors using Laplace 

transforms. 

 

[10M] 

5 a) Derive the necessary expression for obtaining the short circuit admittance 

parameters and draw its equivalent representations 

[5M] 

 b) Find the Z-parameters of the network shown in below Figure 

 

[10M] 

  Or  

1 of 2 
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6 a) Obtain the relation between inverse hybrid parameter to impedance parameters

 b) Determine the Y-parameters of the two 

in below Figure 

7 a) Derive the expression for exponential Fourier series

 b) If the input voltage vs (t) is applied 

expression for steady state current.

  

8  Find cosine Fourier series representation for the signal shown in the below figure.

   

9  The voltage across a 50 ohm resistor is given by

v(t) = 4t e
-t
 volts for t ≥ 0

       = 0            for    t≤ 0

Find the percentage of the total energy dissipated in the resistor associated with the 

frequency band of 0 ≤ω≤
  

10   Find the Fourier transform of the periodic function shown in below figure.

 

   

 

 

 

Obtain the relation between inverse hybrid parameter to impedance parameters

parameters of the two T-networks connected in parallel as shown 

 

Derive the expression for exponential Fourier series 

(t) is applied to the network shown in fig(b). Find the 

expression for steady state current. 

 

Or 

cosine Fourier series representation for the signal shown in the below figure.

 

The voltage across a 50 ohm resistor is given by 

≥ 0 

≤ 0 

Find the percentage of the total energy dissipated in the resistor associated with the 

≤ √3 rad/sec 

Or 

Find the Fourier transform of the periodic function shown in below figure.

 

2 of 2 

Obtain the relation between inverse hybrid parameter to impedance parameters [5M] 

in parallel as shown [10M] 

[5M] 

. Find the 

 

[10M] 

 

cosine Fourier series representation for the signal shown in the below figure. [15M] 

 

Find the percentage of the total energy dissipated in the resistor associated with the 

[15M] 

 

Find the Fourier transform of the periodic function shown in below figure. [15M] 
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Answer any FIVE

All Questions carry 

~~~~~~~~~~~~~~~~~~~~~~~~~

1 a) What do you understand by phase sequence and give its significance

 b) A balanced delta connection with load impedance of (2 + 

a balanced three-phase 440 V supply. Find active, reactive, and apparent powers if phase

current is 10 A. 
  

2 a) When the network become unbalance? How it will

 b) A 3-phase, 3-wire star connection having loads 

ohm and the supply voltage is 440 V. Determine line currents, line voltages, phase currents, 

and phase voltages. 
3 a) Why cannot the current in a pure inductor change in

 b) For the circuit shown in below Figure, find the current equation when the switch is opened

at t = 0 using differential equations

 

  

4 a) A series RL circuit is supplied by DC voltage. Find the expression for i(t) when 

the switch is closed at t =0. Draw the characteristics of i(t) 

term time constant. 

 b) Assume zero initial conditions and find 

transforms as shown in below Figure

5 a) Explain how do you determine the transmission parameters 

network. 

 b) Determine Y-parameters of the network shown in below Figure

  

II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRICAL CIRCUIT ANALYSIS - II 
Electrical and Electronics Engineering) 

                                     Max. Marks: 75

FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

What do you understand by phase sequence and give its significance 

A balanced delta connection with load impedance of (2 + j3) per phase is connected to

phase 440 V supply. Find active, reactive, and apparent powers if phase

Or 

When the network become unbalance? How it will be solved 

wire star connection having loads (1 + j2) ohm, (3 + j4) ohm, and 

and the supply voltage is 440 V. Determine line currents, line voltages, phase currents, 

ent in a pure inductor change in zero time 

For the circuit shown in below Figure, find the current equation when the switch is opened

using differential equations. 

 

Or 

A series RL circuit is supplied by DC voltage. Find the expression for i(t) when 

the switch is closed at t =0. Draw the characteristics of i(t) vs t and define 

Assume zero initial conditions and find i(t) in the circuit using Laplace 

as shown in below Figure 

 
Explain how do you determine the transmission parameters of a two part 

parameters of the network shown in below Figure 

 

Or 

1 of 2 
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Max. Marks: 75 

[6M] 
3) per phase is connected to 

phase 440 V supply. Find active, reactive, and apparent powers if phase 
[9M] 

 

[5M] 
ohm, and (5 + j3)  

and the supply voltage is 440 V. Determine line currents, line voltages, phase currents, 
[10M] 

[5M] 
For the circuit shown in below Figure, find the current equation when the switch is opened 

[10M] 

 

A series RL circuit is supplied by DC voltage. Find the expression for i(t) when 

t and define the 

[6M] 

[9M] 

of a two part 

[5M] 

[10M] 
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6 a) Obtain the relation between Y and Z parameters

 b) Find the transmission parameters of the network shown in below Figure

 

7 a) Derive the expression for evaluation of Fourier coefficients

 b) Find Cosine representation

figure 

  

8  Find the trigonometric series for the periodic signal f(t) shown in below figure

9  State and explain the properties of Fourier transform

  

10  Determine the Fourier transform for a signal waveform described by the 

equation F(t) = (1+ m cos 

phase spectra 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Obtain the relation between Y and Z parameters 

Find the transmission parameters of the network shown in below Figure 

 

expression for evaluation of Fourier coefficients 

Find Cosine representation using  Fourier series for the signal shown in below 

 

Or 

Find the trigonometric series for the periodic signal f(t) shown in below figure

 

the properties of Fourier transform 

Or 

Determine the Fourier transform for a signal waveform described by the 

F(t) = (1+ m cos ω1t) cos ω0t, for all t and sketch the amplitude and 

2 of 2 

R19 R19 R19 R19 R19 

[5M] 

[10M] 

[5M] 

Fourier series for the signal shown in below 

[10M] 

 

Find the trigonometric series for the periodic signal f(t) shown in below figure 

[15M] 

[15M] 

 

Determine the Fourier transform for a signal waveform described by the 

t, for all t and sketch the amplitude and 

[15M] 
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All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) What are the merits and demerits of polyphase system over a single-phase 

system 

[6M] 

 b) A three-phase, three-wire, 400 V system supplies a balanced delta-connected 

load with impedances of  20∠ 45 ohms. Determine the line current and draw the 

phase diagram. 

[9M] 

  Or  

2 a) Explain about the power measurement in a 3-phase circuit using two wattmeter 

method with neat diagram 

[7M] 

 b) A symmetrical 440 V, 3-phase system supplies a star-connected load with the 

following branch impedances: ZR = 10 ohm, ZY = j5 ohm, and ZB = – (j6) ohm. 

Calculate voltage drop across each branch. The phase sequence is RYB. 

 

[8M] 

3 a) Explain the importance of time constant of RL circuit. What are the different 

ways of defining it. 

[5M] 

 b) A series R–C circuit consists of a resistor of 20 ohm and a capacitor of 0.2 F as 

shown In below Figure. A constant voltage of 40 V is applied to the circuit at t = 

0. Obtain the current equationusing differential equations. Also, determine the 

voltages across the resistor and the capacitor. 

 

[10M] 

  Or  

4 a) Distinguish between classical and Laplace transform method of solution of a 

network 

[5M] 

 b) A series R–C circuit with R = 100 ohms and C = 2.5 µF as shown in below 

Figure, has a sinusoidal voltage 250 sin 500t. Find the current using Laplace 

transforms assuming that there is no initial change on the capacitor. 

 

[10M] 

5 a) Explain how do you determine the hybrid parameters for a two part network. [5M] 

 b) Find Y-parameters for the network shown in below Figure. 

 

 

[10M] 

  Or  
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6 a) Express Y-parameters in terms of ABCD parameters

 b) For the network shown in below Figure, find 

 

7 a) Obtain the expression for Fourier series

 b) The current source is (t) is

first four harmonics. 

  

8  Find the Fourier series for a 

figure. 

   

9 a) Explain about the Fourier integrals and Fourier transforms

 b) What are the specific differences between Fourier and Laplace 

  

10  Find the Fourier transform of the function shown in below figure

   

 

 

 

parameters in terms of ABCD parameters 

For the network shown in below Figure, find ABCD parameters. 

 

Obtain the expression for Fourier series in Trigonometric form. 

is (t) is applied to the circuit is shown in below figures. Find 

Or 

Fourier series for a  half wave rectifier sine wave shown in below 

 

the Fourier integrals and Fourier transforms. 

What are the specific differences between Fourier and Laplace transforms

Or 

transform of the function shown in below figure. 

 

2 of 2 

[5M] 

[10M] 

[6M] 

applied to the circuit is shown in below figures. Find 

 

[9M] 

 

half wave rectifier sine wave shown in below [15M] 

 

[9M] 

transforms. [6M] 

 

[15M] 
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All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Find the directional derivative of 33),,( yzxyzyxf += at ( )2,  1,  1− in the 

direction of a vector 2 2i j k+ + . 

[6M] 

 b) 
Prove that nn rnrrdiv )3()( += . Hence show that 

3
r

r
is solenoidal.  

[9M] 

  Or  

2  Verify Green’s theorem for ( )2 2

C

xy y dx x dy + +  , where C is bounded by 

y x=  and 2
y x= . 

[15M] 

3 a) 
Find the Laplace transform of  (i) .   

3

1
t

t

 
− 

 
. 

                                                   (ii).
 

cos 2 cos 3
2 sin .t t t

t t
t

−
+ +  

[8M] 

 b) 
Find the inverse transforms of    

2

5 3
.

( 1)( 2 5)

s

s s s

+

− + +
 

[7M] 

  Or  

4 a) 
Evaluate   

2

0

( ) sin
t

i t e t dt

∞
−

         (ii). 
0

sin
t t

e t
L dt

t

  
 
  
 . 

[8M] 

 b) Using Laplace transform ,solve   ( ) ( )2 2 sin , 0 0.D n x a nt x Dx at tα+ = + = = =
     

 

[7M] 

5 a) 
Obtain the Fourier series of 

2

( )
2

x
f x

π − 
=  
 

in the interval 0 < x < 2π. Deduce 

that
2

2 2 2 2

1 1 1 1

61 2 3 4

π
+ + + + =LL . 

[8M] 

 b) Find the Fourier sine and cosine transform of ( ) , 0, 0a x
f x e a x

−= > > . [7M] 

  Or  

6 a) 
Express  

1 0
( )

0

for x
f x

for x

π

π

≤ ≤
= 

>
 as a Fourier sine integral and hence 

evaluate
0

1 cos( )
sin( ) .x d

πλ
λ λ

λ

∞
−

                                                

[8M] 

 b) Express ( )f x x=  as a half-range cosine series in 0 2x< < . [7M] 

1 of 2 
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7 a) Find one independent solution of the partial differential equation 

mxlyqlznxpnymz −=−+− )()( . 

[8M] 

 b) Find the complete solution of qzqp =+ )1( . [7M] 

  Or  

8 a) Form the partial differential equation by eliminating the arbitrary function from 

the relation ( )1 2 ( )z f x f y= . 

[5M] 

 b) Find the general solution of the partial differential equation 

    ( )2 2 2 2 2x y z p xyq zx− − + = . 

[5M] 

 c) Solve the partial differential equation: 2 2 2 2
p q x y+ = + . [5M] 

9 a) 
Solve   

2 2 2

2 2
2 5 2 5sin(2 )

z z z
x y

x x y y

∂ ∂ ∂
− + = +

∂ ∂ ∂ ∂
. 

[8M] 

 b) Solve the by the method of separation of variables 

( ) 54 3   0, .y
x yu u u and u y e−+ = =  

[7M] 

  Or  

10  An insulated rod of length L  has its ends A and B maintained at 0
o
 C and 

100
o
c   respectively until steady state conditions prevail. If B is suddenly 

reduced to 0
o
c and   maintained at 0

o
 C, find   the temperature at a distance x  

from A at time t .   

[15M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Prove that ( )div F grad F divFφ φ φ= ⋅ + . [7M] 

 b) Prove that ( ) ( ) ( )curl F G F divG G divF G F F G× = ⋅ − ⋅ + ⋅ ∇ − ⋅ ∇ . [8M] 

  Or  

2  Verify Stoke’s theorem for xyjiyxF 2)(
22 −+=  taken around the rectangle 

bounded by the lines ax ±= and by ±= . 

[15M] 

3 a) Find the Laplace transform of  ( )3) . 2 cos  5  –  3 sin  5   ti e t t−
 cos  )  t atii  

2sin
  ) . 

t

t

e t
ii  

[8M] 

 b) { } { }( ) ( ) then prove that ( ) ( ) ( ).
as

If L f t F s L f t a H t a e F s
−= − − =  [7M] 

  Or  

4 a) 
Find the inverse transforms of    

4 4
.

4

s

s a+
 

[8M] 

 b) Solve the D.E. ( ) ( ) .'' 2 ' 5 sin , 0 0, ' 0 1ty y y e t y y−+ + = = =  using Laplace 

transforms. 

[7M] 

5 a) 
Find the Fourier series for the function

, 0
( )

2 , 2

x x
f x

x x

π

π π π

≤ ≤
= 

− ≤ ≤
.     

Also deduce that
2

2 2 2 2

1 1 1 1

81 3 5 7

π
+ + + + =LL . 

[8M] 

 b) Obtain the Fourier expansion of ( ) sinf x x x= as a cosine series in (0, )π . [7M] 

  Or  

6 a) 
Express the function 

1 1
( )

0 1

for x
f x

for x

 ≤
= 

≥
     as a Fourier integral. Hence 

evaluate λ
λ

λλ
d

x

∞

0

cossin
. 

[8M] 

 b) 

Find the Fourier cosine transform of the function

, 0 1

( ) 2 , 1 2

0 , 2

x x

f x x x

x

< <


= − < <
 >

.                 

[7M] 

7 a) Solve ).()()( 222
yxzqxzypzyx −=−+−  [8M] 

 b) Solve yxqp +=+ 22 . [7M] 

  Or  

1 of 2 
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8 a) Derive the partial differential equation by eliminating the constants from the 

equation   
2 2

2 2
2

x y
z

a b
= + .   

[5M] 

 b) Solve the partial differential equation ( ) ( )2 2 2– – zx q z xyx yz p y+ = − .     [5M] 

 c) Solve the partial differential equation 2 2 21z p q= + + . [5M] 

9 a) 
Solve yxe

yx

z

x

z x 22

2

3

3

3

322 +=
∂∂

∂
−

∂

∂
. 

[8M] 

 b) Solve the by the method of separation of variables 

( )3 2 0  ,0 4 .x
x yu u and u x e−+ = =  

[7M] 

  Or  

10  A tightly stretched string with fixed end points 0x =   and x L= is initially in a 

position given by 3
0 sin

x
y y

L

π 
 
 

=  if it is released from rest from this position, 

find the  displacement ( ), .y x t  

 

[15M] 
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1 a) Find a unit normal vector to the surface 3333 =++ xyzyx at the point (1, 2, -1). [6M] 

 b) Show that nr r is an irrotational vector for any value of n  but is solenoidal if 

3 0n + = , where zkyjxir ++= and r is the magnitude of r . 

[9M] 

  Or  

2  Verify divergence theorem for kxyzjzxyiyzxF )()()(
222 −+−+−= taken 

over the rectangular parallelepiped 0 , 0 , 0 .x a y b z c≤ ≤ ≤ ≤ ≤ ≤  

[15M] 

3 a) 
Find the Laplace transform of  ) . cos3 cos2 cosi t t t  

7

23  ) . tii e t  

cos 6 cos 4
  ) . 

t t

t
ii

−
. 

[8M] 

 b) 
Find the inverse Laplace transform of   i).

2

5 2

4 8

s

s s

−

+ +
  ii). log

s b

s a

+ 
 

+ 
 .  

[7M] 

  Or  

4 a) 

{ } ( )
0

( )
( ) ( ) then prove that .

t
F s

If L f t F s L f u du
s

  
= = 

  
  

[8M] 

 b) Using Laplace transform ,solve ( ) ( )37 10 4 , 0 0 , 0 1ty y y e y y−′′ ′ ′+ + = = = − .    [7M] 

5 a) Find a Fourier series to represent 2( )f x x x= −   in  xπ π− ≤ ≤  .  Hence show 

that 
2

2 2 2 2

1 1 1 1

121 2 3 4

π
− + − + =LL  . 

 

[8M] 

 b) 

Expand ( )

1 1
, 0

4 2

3 1
, 1

4 2

x if x

f x

x if x


− < <

= 
 − < <


   as a Fourier series of sine terms. 

[7M] 

  Or  

6 a) 
Find the Fourier transform of  

21 1
( )

0 1

x for x
f x

for x

 − ≤
= 

>
         hence evaluate  

3

0

cos sin
cos .

2

x x x x
dx

x

∞
− 

 
 
  

[8M] 

 b) 

Find the Fourier sine transform of the function 

, 0 1

( ) 2 , 1 2

0 , 2

x x

f x x x

x

< <


= − < <
 >

   .              

[7M] 
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7 a) Solve xzxyqpzyx 22)( 222 =+−− . [8M] 

 b) Solve 22222 )( yxqpz +=+ . [7M] 

  Or  

8 a) Form the partial differential equation by eliminating the arbitrary constants a, b 

from  z  a log
( 1)

1

b y

x

−

−

 
=   

 . 

[5M] 

 b) 
Solve the partial differential equation 

2
2

.
y z

p xzq y
x

 
+ = 

 
   

[5M] 

 c) Find the complete integral of .p q pq+ =  [5M] 

9 a) 
Solve )2cos(6

2

22

2

2

yx
y

z

yx

z

x

z
+=

∂

∂
−

∂∂

∂
+

∂

∂
. 

[8M] 

 b) Solve the partial differential equation by the method of separation of variables 

( ) 34  0, 8 .yu u

x y
and u y e−∂ ∂

=
∂ ∂

=  

[7M] 

  Or  

10  
Solve the Laplace’s equation  

2 2

2 2
0

u u

x y

∂ ∂
+ =

∂ ∂
 in a rectangle in the xy -plane,

0 0x a and y b≤ ≤ ≤ ≤  satisfying the following boundary condition  

(0, ) 0 , ( , ) 0 , ( , ) 0 ( ,0) ( ).u y u a y u x b and u x f x= = = =   

[15M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) What is the directional derivative of 32

yzxy +=φ at (2, -1, 1) in the direction of 

the normal to the surface 4log 2 −=− yzx  at (-1, 2, 1)? 

[8M] 

 b) Prove that ( )curl F grad F curlFφ φ φ= × + . 
[7M] 

  Or  

2  Verify Green’s theorem for ( ) ( )[ ] −+−
C

dyxyydxyx 6483 2  where C is the 

boundary of the region bounded by 0, 0x y= =  and 1x y+ = . 

[15M] 

3 a) Find the Laplace transform of   tsin e ) 3-2t
i   2t cos e ) 2

ii   

=f(t) )iii �sin �, � > �
	
��, � < �

. 
[8M] 

 b) 
Find the inverse  Laplace transform of   i).

2

3 14

4 8

s

s s

−

− +
  ii). 1 2

tan
s

−  
 
 

 . 
[7M] 

  Or  

4 a) 
Find the Laplace transform of  

4

0

sin 3
t

t u
du

u
e−

 . 
[7M] 

 b) Using Laplace transform, solve ( ) ( )28 15 9 , 0 5 , 0 10t
y y y te y y′′ ′ ′− + = = = .    [8M] 

5 a) 
Given that    

, 0
( )

, 0

x
f x

x x

π π

π





− − < <
=

< <
     .  Find the Fourier series for 

( )f x .  Also deduce that
2

2 2 2 2

1 1 1 1

81 3 5 7

π
+ + + + =LL . 

[8M] 

 b) Obtain the half range sine series for ( ) 0 1x
f x e in x= < < . [7M] 

  Or  

6 a) 
Find the Fourier transform of f(x) =  

1 1
( )

0 1

for x
f x

for x

 <
= 

>
  hence evaluate  

0

sin
.

x
dx

x

∞

  

[8M] 

 b) Find the finite Fourier sine and cosine transforms of ( ) 2 , 0 4.f x x x= < <  [7M] 
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7 a) Form the partial differential equation by elimination the arbitrary function f 

from the relation 2 1
2z y f logy

x

 
= + + 

 
. 

[5M] 

 b) Solve the partial differential equation 

  ( ) ( )2 2 2 ( ).x y z p y z x q z x y− + − = −     

[5M] 

 c) Find the complete integral of y x
pe qe= . [5M] 

  Or [5M] 

8 a) Form the partial differential equation by eliminating the arbitrary function φ

from the ( )2 2 2
., 0x y z lx my nzφ + + + + =      

[5M] 

 b) Solve the partial differential equation 

( ) ( ) ( )2 2 2
.x yz p y zx q z xy− + − = −  

[5M] 

 c) Find the complete integral of     ( ) ( )2 2 2 2
.pqz p xq p q yp q= + + +  [5M] 

9 a) 
Solve 

2 2 2

2 2
2 sin

z z z
x

x x y y

∂ ∂ ∂
− + =

∂ ∂ ∂ ∂
. 

[8M] 

 b) 
Solve the by the method of separation of variables 

2

2
0.

u u

x y

∂ ∂
− =

∂ ∂
 

[7M] 

  Or  

10  
Solve the Laplace’s equation  

2 2

2 2
0

u u

x y

∂ ∂
+ =

∂ ∂
 in a rectangle in the xy -plane,

0 0x a and y b≤ ≤ ≤ ≤  satisfying the following boundary 

condition    ( ,0) 0 , ( , ) 0 , (0, ) 0 ( , ) ( ).u x u x b u y and u a y f y= = = =  

[15M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRONIC DIVICES AND CIRCUITS 

  (Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) What is Hall effect? Derive the relation between mobility and hall coefficient? [8M] 

 b) Define a hole in a semiconductor? Indicate how a hole contributes to conduction 

pictorially? 

[7M] 

  Or  

2 a) Draw the band diagram of p-n junction diode? Define law of junction? [8M] 

 b) How many types of junction capacitances are there? Explain with neat diagrams? [7M] 

3 a) Explain the two transistor analogy of an SCR. Draw the V-I characteristics of 

SCR? 

[8M] 

 b) What are the various filter circuits used in rectifiers. Compare their performance. [7M] 

  Or  

4 a) Derive the expressions for PIV, Ripple factor, Conversion Efficiency and TUF of a 

Full wave rectifier. 

[8M] 

 b) What is UJT and draw the Construction, operation of a UJT along with its 

characteristics? 

[7M] 

5 a) Sketch a family of CE input and output characteristics for a transistor? Indicate the 

cutoff, active and saturation regions? 

[8M] 

 b) With the help of suitable diagrams, explain the working of n-channel enhancement 

MOSFET? 

[7M] 

  Or  

6 a) Tabulate comparisons of CB, CE and CC configurations with examples. [8M] 

 b) An n-channel JFET has IDSS =10mA and VP = - 2V. Determine the drain source 

resistance rDS for (i) VGS =0V. (ii) V GS = - 0.5V 

[7M] 

7 a) Define the stability factors S, S' and S'' and derive the relation between them. [8M] 

 b) Define Thermal runaway. Derive the necessary condition to avoid thermal 

runaway in a transistor? 

[7M] 

  Or  

8 a) Explain the necessity of biasing a Transistor. Derive the Q-point of a self-bias 

circuit. 

[8M] 

 b) Explain the stabilization of Q-point using sensistor and thermistor. [7M] 

9 a) Derive simplified h parameter model of a transistor. State its advantages. Derive 

an expression for voltage gain of CE, CB and CC amplifiers using simplified h 

parameter model. 

[8M] 

 b) Describe the operation of common drain FET amplifier and derive the equation 

for voltage gain. 

[7M] 

  Or  

10 a) Draw the equivalent circuit of common source FET amplifier and derive the 

expression for voltage gain. 

[8M] 

 b) Draw low frequency model of FET and list out advantages over BJT. [7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRONIC DIVICES AND CIRCUITS 

 (Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Derive the condition of dynamic equilibrium for the density of charge carries for 

continuity equation? 

[8M] 

 b) Give the mathematical analysis and show that the Fermi energy level lies in the 

centre of forbidden energy band for an intrinsic semiconductor. 

[7M] 

  Or  

2 a) Sketch neat diagram of I-V characteristics of p-n junction diode, and explain? Give 

the relation between current I and voltage V? 

[8M] 

 b)  For a Ge diode, the I0=2μA and the voltage of 0.26V is applied. Calculate the 

forward and reverse dynamic resistance values at room temperature. 

[7M] 

3 a) Define and derive the terms as referred to HWR circuit.     i) PIV       ii) Average 

d.c. voltage     iii) RMS current                   iv) Ripple factor. 

[8M] 

 b) Explain the significance of Rectifiers with filters, and what are the advantages of 

capacitor filter over Inductor filter? 

[7M] 

  Or  

4 a) Explain the Zener and Avalanche thermal breakdown mechanisms. What will be 

their thermal coefficients? 

[8M] 

 b) Explain the principle and operation of tunnel diode with energy band diagrams? [7M] 

5 a) Briefly discuss about the construction, working and static drain characteristics of 

enhancement MOSFET? 

[8M] 

 b) Tabulate the comparisons between JFET and MOSFET? [7M] 

  Or  

6 a) With suitable diagrams explain the input and output characteristics of a Common 

Emitter Configuration. 

[8M] 

 b) Explain the operation of a Field effect Transistor. Derive an expression for pinch-

off voltage of a FET. 

[7M] 

7 a) Draw and explain the Fixed Bias Circuit. Explain why the circuit is unsatisfactory 

if the transistor is replaced by another of same type. 

[8M] 

 b) Discuss clearly the diode and sensistor compensation techniques. [7M] 

  Or  

8 a) What is the necessity of biasing circuits? Derive the expression for stability factor 

of self bias circuit. 

[8M] 

 b) In a Silicon transistor circuit with a fixed bias, VCC=9V, RC=3KΩ, RB=8KΩ, 

β = 50, VBE=0.7V. Find the operating point and Stability factor. 

[7M] 

9 a) Briefly explain about the JFET Small signal Model with the help of neat diagrams. [8M] 

 b) Analyze Common Emitter amplifier with Re circuit using h-parameter model. [7M] 

  Or  
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10 a) Draw the exact h parameter model of a Transistor suitable for any configuration. 

Derive expressions for voltage gain, current gain, input impedance and output 

impedance of an amplifier using exact h parameter model? 

[8M] 

 b) Derive an expression for voltage gain of a Common Drain Amplifier. [7M] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 of 1 

R19 SET - 2 



                      |''|'||||''|''||'|'|

Code No: R1921041 

 

II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRONIC DIVICES AND CIRCUITS 

  (Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Explain the classification of Insulators, Semi conductors, and Metals using 

Energy Band Diagrams? 

[8M] 

 b) Sketch the piecewise linear characteristics of a diode. What are the approximate 

cut-in voltages for silicon and germanium? 

[7M] 

  Or  

2 a) What do you mean by step graded junction? Derive the expression for diffusion 

capacitance. 

[8M] 

 b) Explain the temperature dependent characteristics of PN junction diode? [7M] 

3 a)  Explain the operation of Full Wave Rectifier with Induction filter with 

necessary diagrams.  

[8M] 

 b) A sinusoidal voltage whose Vm=26V is applied to half-wave rectifier. The diode 

may be considered to be ideal and RL=1.2 KΩ is connected as load. Find out 

peak value of current, RMS value of Current, DC value of current and Ripple 

factor. 

[7M] 

  Or  

4 a) What is tunneling phenomena? Explain the principle of operation of tunnel diode 

with its characteristics. 

[8M] 

 b) Discuss the Principle of operation and draw characteristics of Silicon control 

rectifier (SCR). 

[7M] 

5 a) Explain the operation of CC Configuration of BJT and its input and output 

characteristics briefly. 

[8M] 

 b) Draw and explain drain and transfer characteristics of depletion type MOSFET.  [7M] 

  Or  

6 a) With neat diagram explain the various current components in a p-n-p transistor. [8M] 

 b) What are the advantages of JFET over BJT? Justify JFET is the voltage control 

device. 

[7M] 

7 a) Explain the need for biasing in electronic circuits. What are the factors affecting 

the stability factor. 

[8M] 

 b) Explain the DC and AC load Line analysis with the help of neat diagrams? [7M] 

  Or  

8 a) Draw and explain the Voltage Divider Biasing with necessary examples? [8M] 

 b) A transistor with β = 100 is to be used in Common Emitter Configuration with 

collector to base bias. The collector circuit resistance is RC = 1kΩ and VCC = 

10V. Assume VBE = 0.  

i) Choose RB so that the quiescent collector to emitter voltage is 4V.  

ii) Find the stability factor. 

[7M] 
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9 a) Draw the circuit diagram of CC amplifier using hybrid parameters and derive the 

expression for AI, AV, Ri and RO. 

[8M] 

 b) Explain and draw the common source FET amplifier and its equivalent circuit 

and derive the expressions for Av and Ri 

[7M] 

  Or  

10 a) Derive the expressions for Voltage gain and current gain for CE amplifier. [8M] 

 b) For the Common Source Amplifier, calculate the value of the voltage gain, given  

i) rd =100KΩ, RL=10KΩ, gm=300μ and RO=9.09KΩ.  

ii) If CDS=3pF, determine the output impedance at a signal frequency of 1 MHz. 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRONIC DIVICES AND CIRCUITS 

(Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a)  Define diffusion and transition capacitance of p-n junction diode. Prove that 

diffusion capacitance is proportional to current I. 

[8M] 

 b)  Obtain the static and dynamic resistances of the p-n junction germanium diode, 

if the temperature is 27
0
 C and Io=1μA for an applied forward bias of 0.2 V.  

Assume =1.38×10
-23

J/
0
k. 

[7M] 

  Or  

2 a) Derive the expression for Concentration of Hole and Electron in an intrinsic 

semiconductor and also draw the Fermi level position in intrinsic semiconductor. 

[8M] 

 b) State and prove continuity equation. [7M] 

3 a) Draw the circuit diagram of full wave rectifier with L-section filter and explain 

its operation? 

[8M] 

 b) Explain the working of Tunnel diode and its V-I characteristics. And what is the 

sufficient condition for tunneling? 

[7M] 

  Or  

4 a) Construct Bridge rectifier circuit and derive equation for IDC, VDC, IRMS, VRMS, 

and Rectifier efficiency. 

[8M] 

 b) With suitable diagrams explain the operation of varactor diode? [7M] 

5 a) Explain input and output characteristics of transistor in CB configuration with 

neat diagram. 

[8M] 

 b) Describe the construction and working principle of Enhancement mode and 

depletion mode MOSFET and draw its characteristics.  

[7M] 

  Or  

6 a) Explain CE configuration with the help of input and output characteristics. [8M] 

 b) Draw the construction diagram, operation characteristics and parameters of 

JFET? 

[7M] 

7 a) Write a short note on Stabilization against variations in VBE and β. [8M] 

 b) List out different types of biasing methods. Derive the equation for stability 

factor for fixed bias. 

[7M] 

  Or  

8 a) Explain the terms Bias Stabilization and Bias Compensation. [8M] 

 b) Determine the quiescent currents and the collector to emitter voltage for a Ge 

transistor with β = 50 in the self biasing arrangements. The circuit component 

values are VCC = 20V, RC = 2kΩ, Re = 0.1 kΩ, R1 = 100 kΩ and R2 = 5 kΩ. Find 

the stability factor S. 

[7M] 
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9 a) For CG amplifier, draw the small signal equivalent circuit and determine 

expression for gain, input impedance and output impedance? 

[8M] 

 b) Draw the small signal equivalent circuit of FET amplifier in CS connection and 

derive the equations for voltage gain, input impedance and output impedance?  

[7M] 

  Or  

10 a) Draw the circuit of source follower Amplifier and derive the expressions for AI, 

AV, Ri and Ro. 

[8M] 

 b) Draw the Common emitter amplifier with Emitter resistor and explain its 

operation. 

[7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Obtain the Principal disjunctive normal form of (P→Q) ˄ (Q↔R) 8M 

 b) Show that RΛ(P VQ) is a valid conclusion from the premises PVQ, Q→R, P→M 

and ¬M. 

7M 

  Or  

2 a) Obtain the Principal conjunctive normal form of (P˄Q)˅(~P˅Q˅R) 8M 

 b) Show that ( ∃x) ( P (x) Λ Q ( x ) ) ⇒ ( ∃x) P (x) Λ ( ∃x) Q ( x ) 7M 

3 a) Define Relation? List out the Properties of Binary operations? 7M 

 b) Let the Relation R be R={(1,2) ,(2,3),(3,3)} on the set A= {1,2,3}. What is the 

Transitive Closure of R? 

8M 

  Or  

4 a) Prove that (S,≤) is a Lattice, where S= {1,2,3,6} and ≤ is for divisibility. Prove that 

it is also a Distributive Lattice? 

15M 

 b)   

5 a) Write the 3-combinations and 3-permutations of {3.a, 2.b, 1.c, 3.d}. 7M 

 b) In how many ways can a committee of 5 teachers and 4 students be selected from 

9 teachers and 15 students such that teacher A refuses if student B is in the 

committee. 

8M 

  Or  

6 a) Expand the multinomial (X1+X2+X3+X4)
4
. 7M 

 b) Find the number of non negative integral solution for the equation 

X1+X2+X3+X4=50, where X1>= 2, X2>= 4, X3 >= -3, X4>= 7. 

8M 

7 a) Solve the recurrence relation. un-2un-1-2un-2=5
n
, n ≥2, u0= 1, u1 = 1 8M 

 b) Explain in brief about Partial fractions? 7M 

  Or  

8 a) Solve an=an-1 + n where a0 =2 by substitution? 7M 

 b) Find a particular solution for recurrence relation using the method of determined 

coefficients an- 5 an-1=3^n ? 

8M 

9 a) Let G be the non directed graph of order 9 such that each vertex has degree 5 or 6. 

Prove that atleast 5 vertices have degree 6 or atleast 6 vertices have degree 5. 

8M 

 b) Determine the number of edges in: 

i) Kn ii) Km,n iii) Pn.  

7M 

  Or  

10 a) What is a Hamiltonian Cycle? Draw bipartite graph K3,4 and prove that this graph 

does not have a Hamiltonian cycle. 

10M 

 b) Prove that a simple graph with n vertices and k components can have at most 

(n - k)(n – k + 1) edges. 

5M 
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MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE 

(Computer Science & Engineering) 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Explain the term tautology? Show that [(p→q)→r]→[(p→q)→(p→r)] is tautology ? 8M 

 b) State the inverse for the statement “If a triangle is not isosceles, then it is not  

equilateral”. 

7M 

  Or  

2 a) Derive the following using CP rule if necessary 

P → (Q→R) , Q → (R→S ) ⇒ P → ( Q→ S) 

8M 

 b) What is mean by contradiction? Explain it with an example. 7M 

3 a) Let A ={a, b, c} be a set and relation R on A is as = {(a, a)(a, b)(b, c)(c, c)}. Is R.      

i) Reflexive ii) Symmetric iii)Transitive. 

8M 

 b) Prove that the intersection of any two subgroups of a group G is again subgroup of 

G. 

7M 

  Or  

4 a) In a lattice (L, ≤ , ∧, ˅) state and prove the laws indempotent, commutative, 

association and absorption. 

7M 

 b) If R and S are equivalence relations on a set A. Prove that R∩ S is an equivalence 

Relation. 

8M 

5 a) Find the number of integers between 1 and 250 that are divisible by any of the 

integers 2, 3 and 6. 

8M 

 b) Find the coefficient of x
9
y

3
 in the expansion of (2x - 3y)

12
. 7M 

  Or  

6 a) How many bit strings of length 10 contain: 

i) At most four 1’s ii) At least four 1’s iii) Exactly four 1’s 

7M 

 b) There are 40 computer programmers for a job. 25 know Java, 28 know Oracle and 7 

know neither language. Using principle of inclusion exclusion find how many know 

both languages. 

8M 

7 a) Find the number of integer solutions of the equation x1 + x2 + x3 + x4 + x5 = 30 

Under the constraints xi ≥ 0 for all i = 1, 2, 3, 4, 5 and further x2 is even and x3 is 

odd. 

8M 

 b) Solve the recurrence relation an-6an-1+ 9an-2=  0 for n ≥ 2. 7M 

  Or  

8 a) Solve the recurrence relation T(n) = 4T(n -1) + 2
n
 , with T(0) = 6 . 8M 

 b) What is a Generating function and explain the operations on generating 

functions? 

7M 

9 a) Show that a simple complete digraph with n nodes has the maximum number of 

Edges n (n-1). Assuming that there are no loops. 

8M 

 b) State and explain graph coloring problem. Give its applications. 7M 

  Or  

10 a) Show that the complete bi-partite graph K3, 3 is not planar graph. 7M 

 b) Write short notes on DFS and BFS. 8M 
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II B. Tech I Semester Regular Examinations, March - 2021 

MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE 

(Computer Science & Engineering) 

Time: 3 hours                                          Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define Well Formed Formula? Explain about Tautology with example? 8M 

 b) Without constructing the Truth Table prove that (p→q)→q=pvq? 7M 

  Or  

2 a) Obtain the Principal conjunctive normal form of (P→Q) ˄ (Q↔R) 7M 

 b) Show that S V R is tautologically implied by (P V Q) Λ (P → R) Λ (Q → S) 

using Automatic Theorem Proving? 

8M 

3 a) Explain properties of binary relations with examples. 7M 

 b) Draw the Hasse diagram for the partial ordering {(A, B): A ≤ B} on the power 

set e(S) where S={a, b, c} and ≤ is subset relation 

8M 

  Or  

4 a) Draw the Hasse diagram for the divisibility on the set 

{1,2,3,6,12,24,36,48,96}. 

8M 

 b) Define equivalence relation. Show that the relation equal on set of integers is 

equivalence relation. 

7M 

5 a) Write the 3-combinations and 3-permutations of {3.a, 2.b, 1.c, 3.d}. 7M 

 b) There are 35 students and 04 teachers. In how many ways every student shakes 

hand with other students and all the teachers. 

8M 

  Or  

6 a) How many different five digit numbers can be formed from the digits 0,1,2,3 

and 4? 

7M 

 b) In how many ways can 23 different books be given to 5 students so that 2 of 

the 

students will have 4 books each and the other 3 will have 5 books each? 

8M 

7 a) Let A={1, 2,3 ,4} and f and g be functions from A to A given by f={(1,4), 

(2,1), (3,2),(4,3)} and g={ (1,2), (2,3), (3,4), (4,1)} prove that f and g are 

inverse of each other 

8M 

 b) Explain Generating function and explain various operation on generating 

Function. 

7M 

  Or  

8 a) Solve the recurrence relation. un-2un-1-2un-2=5
n
, n ≥2, u0= 1, u1 = 1 7M 

 b) Find the particular solution of the recurrence relation an+2 – 4 an+1 + 4 an = 2
n
? 8M 

9 a) In any planar graph, show that |V|–|E|+R|=2. 7M 

 b) Prove that complete graph of 5 vertices is non planar. 8M 

  Or  

10 a) Write an algorithm for breadth-first search spanning tree. 8M 

 b) Write Kruskal‟s Algorithm and explain it with an example. 7M 
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II B. Tech I Semester Regular Examinations, March - 2021 

MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE 

(Computer Science & Engineering) 

Time: 3 hours                                       Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define tautology. Show that [(p ˅ q) ˄ (p → r) ˄ (q → r)] → r  is a tautology, by 

constructing a truth table. 

8M 

 b) Prove the following logical equivalence without using truth table. 

(p → q) ˄ [˥q ˄ (r ˅ ˥q)]  <=>˥(q ˅ p) 

7M 

  Or  

2 a) a)Prove that  

i) ~ (P↑Q)↔ ~P↓~ Q  

ii) ~ (P↓Q)↔ ~P↑~ Q Without using truth table? 

8M 

 b) Write conditional proposition and logical equivalence with suitable examples. 7M 

3 a) If R and S are equivalence relations on a set A. Prove that R∩ S is an 

equivalence Relation. 

7M 

 b) Let B = { a, b, c} and A = P (B) be the power set of B. Draw the Hasse diagram 

for⊆and poset A. 

8M 

  Or  

4 a) Prove that every subgroup of a cyclic group is cyclic. 7M 

 b) In any group (G,*), by proving the inverse of every element is unique. Show that 

(a*b)
-1 

= b
-1

* a
-1

, ∀a bϵG. 

8M 

5 a) Compare and contrast Euler and Hamiltonian graphs using examples? 8M 

 b) What is the coefficient of x
3
y

7 
in (x+y)

10
 ? 7M 

  Or  

6 a) Find the number of integers between 1 and 250 that are divisible by any of the 

integers 2,3 and 6. 

8M 

 b) Find the coefficient of x
9
y

3
 in the expansion of (2x - 3y)

12
. 7M 

7 a) Solve an + 2n an-1 - 3n(n-1)an-2 =0 . 7M 

 b) Solve the recurrence relation an - 8 an-1 + 21 an-2 - 18 an-3 =0 for n ≥ 3 using 

generating functions? 

8M 

  Or  

8 a) Solve the recurrence relation T(n) = 4T(n -1) + 2
n
 , with T(0) = 6 . 8M 

 b) Explain in brief about Partial fractions? 7M 
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9 a) Write short notes on DFS and BFS. 8M 

 b) Construct the minimal cost spanning tree for the cities shown in above graph 

using krushkals algorithm? 

 

7M 

  Or  

10 a) State and explain graph coloring problem. Give its applications. 7M 

 b) Construct the minimal cost spanning tree for the cities shown in above graph 

using Prim’s algorithm? 

 

8M 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Show that the following statements is a tautology. 

           (~P ∧(PQ))~Q (or)    

[8M] 

 b) Find the truth table for the propositional formula (P↔~Q) ↔(QP) ? [7M] 

  Or  

2 a) Prove or disprove the validity of the following arguments using the rules of 

inference. 

                      All men are fallible 

                      All kings are men 

             Therefore, all kings are fallible 

[8M] 

 b) Write each of the following statements in symbolic form 

         i. Anil & Sunil are rich.            ii. Neither Ramu nor Raju is poor.   

         iii. It is not true that Ravi & Raju are both rich.   

[7M] 

3 a) If A,B,C are three sets such that A  ⊆ B. show that (A X C) ⊆ (B X C) ? [8M] 

 b) Let X = {1, 2, 3, 4, 5, 6, 7} and R= {(x,y)/ x-y is divisible by 3} in X. show that  R 

is an Equivalence Relation.? 

[7M] 

  Or  

4 a) How many relations are there on a set with `n' elements? If a set A has `m' 

elements and a set B has `n' elements, how many relations are there from    A to B? 

If a set A = {1, 2 }, determine all relations from A to A. 

[7M] 

 b) Show that the identity element in a group is unique ? [8M] 

5 a) One type of automobile license plate number in Masachusetts consists of one letter 

and  Five digits. Compute the number of such license plate numbers possible.? 

[7M] 

 b) Find the number of positive integers less than are equal to 2076 and divisible by 3 

or 4?        

[8M] 

  Or  

6 a) 15 males and 10 females are members are seated in a round table meeting. How 

many ways they can seated if all the females seated together?       

[7M] 

 b) Compute the number of 10-digit numbers which contain only the digits 1,2 and 3 

with  the digit 2 appearing  in each number twice? 

[8M] 

7 a) Solve the recurrence relation un+2+4un+1+3un=5(-2)n,u0=1,u1=0 using gen-

erating function 

[7M] 

 b) Solve an=an-1 + n where a0 =2 by substitution?   [8M] 

  Or  

8 a) Solve the recurrence relation un+2-un+1-12un=10, u1=13, u0=0. [8M] 

 b) What is solution of the recurrence relation an = an-1+2 an-2   with a0 =2 and a       

1 =7? 

[7M] 
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9 a) Write the rules for constructing Hamiltonian paths and cycles? [8M] 

 b) Differentiate between BFS and DFS ? [7M] 

  Or  

10 a) How many vertices will the graph contain 6 edges and all vertices of degree 3?  [8M] 

 b) Explain in brief about Kruskals algorithm? [7M] 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

FLUID MECHANICS 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) What do you mean by vacuum pressure and absolute pressure?  

 b) What is steady flow and laminar flow?  

 c) Define continuity equation.  

 d) What are the surface and body forces associated with fluid flow?  

 e) What are the various coefficients of an Orifice?  

 f) Define the terms boundary layer thickness and Displacement thickness.  

PART -B 

2. a) What are differential manometers? Explain the types of differential 

manometers. 

 

 b) One liter of crude oil weighs 9.6 N. Calculate its specific weight, density and 

specific gravity. 

 

 

3. a) Discuss the limitations and characteristics of flow net.  

 b) The flow field of a fluid is given by V= xyi + 2yzj–(yz + z
2
)k. Show that it 

represents a possible three dimensional steady incompressible continuous flow. 

 

 

4. a) State the momentum equation. How will you apply momentum equation for 

determining the force exerted by a flowing liquid on a pipe bend? 

 

 b) A pipe of diameter 400mm carries water at a velocity of 25m/s. the pressures at 

the points A and B are given as 29.43N/cm
2
 and 22.563 N/cm

2
 respectively 

while the datum head at A and B are 28m and 30m. Find the loss of head 

between A and B. 

 

 

5. a) Derive Darcy-weisbach equation from the fundamentals   

 b) Explain the variation of friction factor with Reynold’s number. 

 

 

6. a) Describe the different methods for the determination of various coefficients of 

an orifice. 

 

 b) A horizontal venturimeter with inlet and throat diameters 30cm and 15cm 

respectively is used to measure the flow of water. The reading of differential 

manometer connected to the inlet and the throat is 20cm of mercury. Determine 

the rater of flow. Take Cd= 0.98 
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7. a) What are the characteristics of laminar and turbulent boundary layer?  

 b) Find the power required to tow lengthwise a plate 1.2m wide and 3m long at a 

velocity of 2.4m/s in water at 23
o
C. Make allowance for the fact that the 

boundary layer will change from laminar to turbulent over the plate. � for water 

at 23
o
C is 0.9 x 10

-6
 m

2
/s and �=1000kg/m

3
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II B. Tech I Semester Supplementary Examinations, March - 2021 

ELECTRICAL CIRCUIT ANALYSIS-II 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any Four Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Derive the relation between line and phase voltages for balanced delta 

connected systems 

(3M) 

 b) How load power factor effects the wattmeter readings. (2M) 

 c) What are the initial conditions? Why are they necessary? (2M) 

 d) Define the Y-parameters and give the conditions for symmetry and reciprocity. (2M) 

 e) What are the differences between Foster and Cauer methods (2M) 

 f) List out the properties of Fourier theorem. (3M) 

PART –B 

2. a) Derive the relation between line and phase voltages and currents in balanced 

delta - delta connected systems. 

(7M) 

 b) A balanced abc sequence star connected source with Van = 100∠ 10
0
 V is 

connected to a Δ connected balanced load (8+j4) Ω per phase. Calculate the 

phase and line currents. 

 

(7M) 

3. a) For the unbalanced circuit shown  

 find: i) The line currents  ii)   The total complex power absorbed by the load 

 

(14M) 

4. a) A series RC circuit has R=1Ω, C=0.5F and is excited by v=10e
-t
 with zero 

initial charge. Find expression for i(t). 

(7M) 

 b) Define time constant of RL circuit. Find the current at one time constant for a 

series RL circuit excited by 100V with R=10Ω and L=1H. 

(7M) 
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5. a) Find the response of RC network with sinusoidal excitation using Laplace 

transform method. 

(4M) 

 b) The circuit shown in fig. consists of resistance, inductance and capacitance in 

series with a 200V constant source. When the switch is closed at t=0. Find the 

transient current using differential equation approach. 

 

(10M) 

6. a) Find the h-parameters for the following network. 

 

(7M) 

 b) Derive the condition of symmetry and reciprocity of Z and Y parameters 

 

(7M) 

7. a) Explain the methods for realizing a RC impedance function (7M) 

 b) What are the properties of RL admittance function (7M) 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

METALLURGY & MATERIALS SCIENCE 
(Com to ME & AME) 

Time: 3 hours                                                  Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

PART –A 

1. a) What are three primary bonds in materials? (2M) 

 b) What is Lever rule? (3M) 

 c) How are steels classified? (2M) 

 d) What is the purpose of Heat treatment? (3M) 

 e) List the various types of aluminium alloys. (2M) 

 f) List the various types of reinforcements. (2M) 

PART -B 

2. a) Explain: i) APF, ii) Coordination number. Show that atomic packing factor of 

FCC crystal structure is higher than that of BCC crystal structure. 

(7M) 

 b) Explain the mechanism of solidification.   

 

(7M) 

3. a) Explain Lever rule with a simple example. (7M) 

 b) Explain cooling curves for alloys with neat sketch  

 

(7M) 

4. a) Sketch and explain any two types of cast iron, with micro structure, 

composition and properties. 

(7M) 

 b) What are the various effects of alloying elements on steels? 

 

(7M) 

5. a) Explain normalizing and induction hardening. (7M) 

 b) Which are the Surface Hardening processes? With neat sketch Explain any one 

of them in detail. 

 

(7M) 

6. a) Write short notes on Gun metal and cartridge brass (4M) 

 b) What are the types of Titanium alloy, their composition, properties and 

applications 

 

(10M) 

7. a) Distinguish between the properties of ceramics, glasses and cermets.  (7M) 

 b) Write a note on Metal Matrix Composites properties and uses.  (7M) 
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II B. Tech I Semester Supplementary Examinations, March- 2021 

NETWORK ANALYSIS 
(Com to ECE, EIE and ECC) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Prove that the total energy stored in an inductor is 
�

�
 LI

2
 (3M) 

 b) Find the rms value of the resultant current in a wire which simultaneously 

carries a direct current of 12.2 A amperes and a sinusoidal alternating current 

of peak value of 12.2 amperes 

(3M) 

 c) Explain the significance of the term Coefficient of Coupling in magnetic 

circuits 

(2M) 

 d) State the Thevenin’s Theorem (2M) 

 e) What is lattice section and when this section can be called as Symmetrical or 

Asymmetrical lattice 

(2M) 

 f) Distinguish between Laplace transform and Inverse Laplace transform (2M) 

PART -B 

2. a) Distinguish between Independent and Dependent Sources in Detail (7M) 

 b) In a series RLC circuit, R = 6Ω, L=1H, and c=1F. A dc voltage of 40 V is 

applied at t=0. Obtain i(t) 

(7M) 

3. a) Explain the terms Active, Reactive and Apparent Powers (6M) 

 b) A current of 5A flows through a non – inductive resistance in series with a 

choking coil when supplied at 250 V, 50 Hz. If the voltage across the non – 

inductive resistance is 125 V and across the coil 200V, calculate the 

impedance, reactance and resistance of the coil, power absorbed by the coil and 

the total power. Draw the phasor diagram 

(8M) 

4. a) Compare between Series (RLC) resonant circuit and Parallel (RL and C) 

resonant circuit 

(6M) 

 b) The combined inductance of two coils connected in series is 0.6 H or 0.1 H 

depending on the relative directions of the current in the coils. If one of the 

coils when isolated has a self inductance of 0.2H, calculate i) the mutual 

inductance and ii) the coupling coefficient 

(8M) 
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5. 

 

Find the current through Z

theorem 

6. a) Explain the conditions to be fulfilled for cascade connection of 

networks 

 b) The z-parameters of a two 

= 5Ω, Determine the ABCD parameters, and also the equivalent T

 

7. 

 

Find out the Laplace transform 

i)Impulse function  ii) Ramp function iii) Sinusoidal function    iv) Hyperbolic 

sinusoidal function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Find the current through ZL = 2 + j3 in figure shown using the super position 

Explain the conditions to be fulfilled for cascade connection of 2 two port 

parameters of a two – port network are Z11 = 15Ω, Z22 = 25Ω, Z12

, Determine the ABCD parameters, and also the equivalent T- network

Find out the Laplace transform for the following time functions: 

i)Impulse function  ii) Ramp function iii) Sinusoidal function    iv) Hyperbolic 

2 of 2 

R16 

= 2 + j3 in figure shown using the super position 

 

(14M) 

two port (7M) 

12 = Z21 

network 

(7M) 

i)Impulse function  ii) Ramp function iii) Sinusoidal function    iv) Hyperbolic 

(3M 

+3M 

+4M 

+4M) 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

STATISTICS WITH R PROGRAMMING 
(Com to CSE & IT) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) What is interactive mode?  (2M) 

 b) Explain formals( ) method. (2M) 

 c) Distinguish between min( )  and pmin( ) functions. (3M) 

 d) Explain about the polygon( ) function. (3M) 

 e) Define binomial distribution.  (2M) 

 f) What is spline?  (2M) 

PART –B 

2. a) Explain the concept of data frames with examples. (7M) 

 b) What are data types used in R? Explain. 

 

(7M) 

3. a) Describe loops in R programming. (7M) 

 b) What is a reference class? Explain with examples. 

 

(7M) 

4. a) Explain about finding stationary distributions of Markov Chains. (7M) 

 b) What is a fundamental mechanism used in various kinds of I/O operations? 

Explain. 

 

(7M) 

5. a) Discuss about points( ) and legend( ) functions. (7M) 

 b) Explain about the xlim and ylim options. 

 

(7M) 

6.  Discuss in detail about correlation and covariance. 

 

(14M) 

7.  Explain the following: 

a) Simple linear regression 

b) Decision trees 

(7+7M) 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

ELECTRICAL CIRCUIT ANALYSIS - II 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A 

1. a) Explain the connection diagrams of delta and star connections? (4M) 

 b) Discuss how the delta connection can be converted in to star connection? (4M) 

 c) How the transient response is there for an R-C circuit? (4M) 

 d) Write the basic transmission line parameters equations and write symmetry and 

reciprocal condition.  

(4M) 

  

e) 
Test whether the function ( )

35

4
2

++

+
=

ss

s
sf is positive real or not. 

(4M) 

 f) Write the Fourier series in the trigonometric form and in exponential form. (2M) 

PART -B 

2. a) What is meant by phase sequence and explain its importance in the three phase 

system? 

(7M) 

 b) A star connected load has impedance of (3.5+4.7j) ohm in each phase and it is 

connected across a balanced three phase delta connected alternator having line 

voltage of 120V. Obtain the line currents of both load and generator? 

 

(9M) 

3. a) Discuss about the loop method in the 3 phase circuit analysis with an example? (8M) 

 b) A 3 phase load has a resistance of 15 ohms in each phase and is connected in star 

and delta across a 400V three phase supply. Compare the power consumed in both 

cases? 

 

(8M) 

4. a) Analyze the transient response of R-L-C series network with A.C excitation? (8M) 

 b) A D.C constant voltage source feed a resistance of 2020Kilo ohms in series with a 

5 micro farad capacitor. Find the time taken for the capacitor when the charge 

retained will be decayed to 50% of the initial value, the voltage source being short 

circuited? 

 

(8M) 

5. a) Obtain the transmission line parameters if 2 two port networks are connected in 

cascade connection? 

(8M) 

 b) The Z parameters of a two port network are Z11 =11 ohms, Z22= 20 ohms, 

Z12=Z21= 5.5 ohms. Find the ABCD parameters of this two port network and find 

its equivalent T network? 

 

(8M) 

6. a) Discuss in detail about the properties of positive real functions? (5M) 

 b) Check the positive realness of the function Y(s) = (s
2
+12s+20)/(s+10)? (5M) 

 c) Explain the basic synthesis procedure of a network function (6M) 

7. a) Derive the Fourier series in exponential form? (6M) 

 b) Discuss in detail about the properties of Fourier transforms? (5M) 

 c) Explain about line and phase angle spectra (5M) 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

DATA STRUCTURES  

(Com. to ECE, CSE, EIE, IT, ECC) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Write the rules followed in evaluation of expression in postfix notation (3M) 

 b) What are the features of sparse matrix? (4M) 

 c) Write in brief about applications of stacks? (3M) 

 d) What are the features of a threaded binary tree? (3M) 

 e) Draw the BST for the given list of elements 46, 21, 56, 89, 9, 12 (4M) 

 f) Does the minimal spanning tree of a graph give the shortest distance between any 

two specified nodes? Justify your answer 

(5M) 

PART -B 

2. a) Explain Heap sort algorithm. Create Heap for the following elements and then sort 

them. (13, 102, 405, 136, 15, 105, 390, 432, 28, 444 ) 

(8M) 

 b) Define Recursion? Explain in brief about towers of Hanoi? 

 

(8M) 

3. a) Convert the given infix Expression ((A+B)*C-(D-E)^(F+G)) into its Equivalent 

Prefix and Postfix Notations. 

(8M) 

 b) Discuss in brief about stacks and queues? 

 

(8M) 

4. a) Describe how a node can be deleted at a user specified position in a doubly linked 

list. 

(8M) 

 b) Explain the representation of sparse matrix using linked list. 

 

(8M) 

5. a) Define Binary Tree? Explain in brief about the operations on binary tree? (8M) 

 b) Can any binary tree have postorder and preorder traversal the same? If yes, give an 

example. 

 

(8M) 

6. a) Create binary search tree for the following elements (23, 12, 45, 36, 5, 15, 39, 2, 

19). Discuss about the height of the above binary search tree. 

(8M) 

 b) Explain in-order traversal of threaded binary tree with an example. 

 

(8M) 

7. a) Discuss in brief about Prims algorithm? (8M) 

 b) Discuss in brief about Dijkstra’s shortest path algorithm? (8M) 
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II B. Tech I Semester Supplementary Examinations, 

 MECHANICS OF MATERIALS

Time: 3 hours                        
 

Answer any 

All Questions carry 

~~~~~~~~~~~~~~~~~~~~~~~~

1 a) The four coplanar forces are acting at a point as shown in 

the resultant in magnitude and direction.

 b) Explain Parallelogram and Triangular law of forces with example.

   

2 a) Explain why the coefficient of static friction is always higher than that of kinetic 

friction.  

 b) b) The position of the machine block B is adjusted by moving the wedge A. 

knowing that the coefficient of static friction is 0.35 between all surfaces of 

contact, determine the force P for which motion of block B.

i) Is impending upward 

ii) Is impending downward

   

3 a) Derive an expression for the ratio of belt friction tensions.  

 b) A belt of density 1 gm/

Determine the maximum power that can be transmitted by a belt of 20 cm x 1.2 

cm if the ratio of the tight side to slack side tension is 2. 

II B. Tech I Semester Supplementary Examinations, March - 2021

MECHANICS OF MATERIALS 
(Civil Engineering) 

                                                             Max. Marks: 75

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 

The four coplanar forces are acting at a point as shown in figure below. Determine 

the resultant in magnitude and direction. 

 
Explain Parallelogram and Triangular law of forces with example. 

Explain why the coefficient of static friction is always higher than that of kinetic 

The position of the machine block B is adjusted by moving the wedge A. 

knowing that the coefficient of static friction is 0.35 between all surfaces of 

contact, determine the force P for which motion of block B. 

ard 

 

Derive an expression for the ratio of belt friction tensions.   

A belt of density 1 gm/cm
3
 has a maximum permissible stress of 250 N/cm

Determine the maximum power that can be transmitted by a belt of 20 cm x 1.2 

cm if the ratio of the tight side to slack side tension is 2.  

1 of 2 

R10 

2021 

Max. Marks: 75 

Determine [7M] 

[8M] 

 

Explain why the coefficient of static friction is always higher than that of kinetic [5M] 

The position of the machine block B is adjusted by moving the wedge A. 

knowing that the coefficient of static friction is 0.35 between all surfaces of 

[10M] 

 

[5M] 

has a maximum permissible stress of 250 N/cm
2
. 

Determine the maximum power that can be transmitted by a belt of 20 cm x 1.2 

[10M] 
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4 a) Find the centroid of a semicircular area and a 

  b) A thin steel plate which is 4mm thick is cut and bent to form the machine part as 

shown in figure below. Knowing that the density of the steel is 7850kg/m

determine the moments of inertia of the machine part with respect to

coordinate axes. 

   

5 a) Derive a relation between Young’s modulus and Bulk modulus.

 b) A bar 30 mm in diameter was subjected to tensile load of 54 kN and the measured 

extension on 300 mm gauge length was 0.112 mm and change in 

0.00366 mm. Determine the Poisson’s ratio and value of three moduli.

   

6 a) Define and classify the different types of possible beams and loads.

 b) A simply supported beam of 9 m span is loaded as shown in figure below. Draw 

the BMD and SFD indicating principal values.

   

7 a) Define the term point of contra flexure? What is its significance?

 b) A simply supported beam of span 5 m has a cross

the permissible stress is 10 N/mm

distributed load it can carry. ii) Maximum concentrated P applied at 2 m from one 

end it can carry. 

   

8 a) Distinguish the bending and shearing stresses in beams.

 b) Calculate the maximum tensile and 

rectangular ends shown in figure below is subjected to a bending moment of 

kN-m and a shearing force of 5 kN.

 

Find the centroid of a semicircular area and a semicircular arc.   

A thin steel plate which is 4mm thick is cut and bent to form the machine part as 

. Knowing that the density of the steel is 7850kg/m

determine the moments of inertia of the machine part with respect to

 

Derive a relation between Young’s modulus and Bulk modulus. 

A bar 30 mm in diameter was subjected to tensile load of 54 kN and the measured 

extension on 300 mm gauge length was 0.112 mm and change in diameter was 

0.00366 mm. Determine the Poisson’s ratio and value of three moduli. 

Define and classify the different types of possible beams and loads. 

A simply supported beam of 9 m span is loaded as shown in figure below. Draw 

the BMD and SFD indicating principal values. 

 

Define the term point of contra flexure? What is its significance? 

A simply supported beam of span 5 m has a cross-section 150 mm × 250 mm of 

the permissible stress is 10 N/mm
2
. Find: i) Maximum intensity of uniformly 

distributed load it can carry. ii) Maximum concentrated P applied at 2 m from one 

Distinguish the bending and shearing stresses in beams. 

Calculate the maximum tensile and shear stresses induced in the Ι-section with 

rectangular ends shown in figure below is subjected to a bending moment of 

m and a shearing force of 5 kN. 

 

R10 

 

[5M] 

A thin steel plate which is 4mm thick is cut and bent to form the machine part as 

. Knowing that the density of the steel is 7850kg/m
3
, 

determine the moments of inertia of the machine part with respect to the 

[10M] 

 

[5M] 

A bar 30 mm in diameter was subjected to tensile load of 54 kN and the measured 

diameter was 

[10M] 

 

[5M] 

A simply supported beam of 9 m span is loaded as shown in figure below. Draw [10M] 

 

[5M] 

section 150 mm × 250 mm of 

Find: i) Maximum intensity of uniformly 

distributed load it can carry. ii) Maximum concentrated P applied at 2 m from one 

[10M] 

 

[5M] 

section with 

rectangular ends shown in figure below is subjected to a bending moment of     5 

[10M] 
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ELECTRICAL TECHNOLOGY 
(Com. to ECE, EIE, BME) 

Time: 3 hours                                                               Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain the classification of DC generators based on their excitation and List the 

applications of each generator? 

[8M] 

 b) A 4-pole, lap-connected armature of a d.c. machine has 750 conductors and is driven 

at 720 rev/min. If the useful flux per pole is 15 mWb, determine the generated e.m.f. 

 

[7M] 

2 a) Give comparison between armature voltage control and flux control methods of speed 

control of DC motor. Write the advantages and disadvantages of each method? 

[8M] 

 b) A 220V shunt motor has an armature resistance of 0.2 ohm and field resistance of 110 

ohm. The motor draws 5A at 1500 rpm at no load.Calculate the speed and shaft 

torque if the motor draws 52A at rated voltage. 

 

[7M] 

3 a) Derive an expression for the e.m.f induced in a transformer winding. Show that e.m.f 

per turn in primary is equal to e.m.f per turn in secondary 

[8M] 

 b) Draw and explain the equivalent circuit of single phase transformer? Also represent 

the equivalent circuit of the transformer referred to primary? 

 

[7M] 

4 a) Explain various losses existing in transformer and hence derive the condition for 

maximum efficiency of transformer?  

[8M] 

 b) The open circuit and short circuit tests on a 4 KVA, 200/400V, 50 Hz, Single phase 

transformer gave the following results: 

              OC test on the LV side: 200V, 1A, 100W 

              SC test with the LV side shorted: 15V, 10A, 85W 

Determine the parameters of the equivalent circuit 

 

[7M] 

5 a) With the help of a neat sketch explain the construction and working principle of three 

phase induction motor? 

[8M] 

 b) A 3-phase 400 V, 50 Hz induction motor takes a power input of 35kW at its full load 

speed of 980 rpm. The total stator losses are 1 kW and friction and windage losses are 

1.5 kW. Calculate (i) slip (ii) rotor ohmic losses (iii) Shaft power (iv) shaft torque and 

(v) efficiency. 

 

[7M] 

6 a) Why stationary armature is preferred over rotating armature? Give the classification 

of alternators based on rotor used. 

[8M] 

 b) The stator of a 3-phase, 16 pole alternator has 144 slots and there are 4 conductors 

per slot connected in two layers and the conductors of each phase are connected in 

series. If the speed of the alternator is 375 rpm, calculate the emf induced per phase. 

Resultant flux in the air-gap is 0.05 webers per pole sinusoidally distributed. Assume 

the coil span as 150
0
 electrical. 

[7M] 

7 a) Explain the construction and working principle of shaded pole motor? [8M] 

 b) Write short notes on (i) Capacitor motors (ii) AC servo motor (iii) Ac Tacho meter. 

 

[7M] 

8 a) Explain the various operating forces needed for proper operation of an analog 

indicating instrument.    

[8M] 

 b) With a neat sketch, explain the principle of operation of attraction type moving iron 

instruments. 

[7M] 
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1  A steel tube 2.5 cm external diameter and 1.8 cm internal diameter encloses a 

copper rod 1.6 cm diameter to which it is rigidly joined at each end. If at a 

temperature of 10
0
C there is no longitudinal stresses calculate the stresses in the 

rod and the tube when the temperature is raised to 2000
o
C. Es=210 kN/mm

2
 and 

Ec=1000 kN/mm
2
. Coefficient of linear expansion for steel is 11(10-6)/

0
C and 

for copper 18(10-6)/
0
C 

[15M] 

  Or  

2 a) Deduce the relation between the Modulus of Elasticity and Modulus of Rigidity 

from fundamentals 

[8M] 

 b) A load of 100 N falls through a height of 20 mm on to a collar rigidly attached to 

the lower end of a vertical bar 1.5 m long and of 1.5 cm
2
 cross-sectional area. 

The upper end of the vertical bar is fixed. Determine: i) Maximum instantaneous 

stress induced in the bar, and ii) Maximum instantaneous elongation. Take 

E=2x10
5
 N/mm

2
 

[7M] 

3  Draw the S.F and B.M diagrams of the beam shown in figure. 

                    
    

[15M] 

  Or  

4  Draw the SFD and BMD for a cantilever carrying Uniformly Varying Load on 

the whole span. 

[15M] 

5  A beam 7 meters long supported at two points equidistant from the ends is 

loaded with a uniformly distributed load of w Newton per meter run. Calculate 

the length of the overhang on each side, if the maximum bending moment for the 

beam has the least value. If the beam is an I – section 100 mm × 250 mm 

overall, with 20 mm thick flange and web and the maximum bending stress is 

limited to 120 N/mm
2
, find the value of w. 

[15M] 

  Or  

6 a) State the assumptions involved in the theory of simple bending [8M] 

 b) Derive the section modulus for a box section [7M] 

7  A simply supported beam of span 5 m, carrying a point load of 5 kN at a 

distance of 3 m from the left end. Find (i) slope at the left support, (ii) deflection 

under the load and (iii) maximum deflection. Take E= 2x10
5
 N/mm

2
 and I = 

1x10
8
 mm

4
. Use double integration method. 

[15M] 

  Or  
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8 a) Find the slope and deflection of simply supported beam of span L, carrying i) a 

point load P at the centre, ii) a U.D.L of w kN/m over the entire span using the 

moment area method. 

[8M] 

 b) Derive an expression for the defection of a cantilever simply supported beam 

subjected to uniformly distributed load using integration method. 

 

[7M] 

9  A thin cylinder 70 mm internal diameter, 225mm long with walls 2.3 mm thick 

is subjected to an internal pressure of 6 MN/m
2
. Determine the change in 

internal diameter and the change in length. If, in addition to the internal pressure, 

the cylinder is subjected to a torque of 180 N m, find the magnitude and nature 

of the principal stresses set up in the cylinder. E = 200 GN/m
2
. v = 0.3 

[15M] 

  Or  

10  A thin spherical shell of 1.8m diameter is 10mm thick. It is filled with a liquid 

so that the internal pressure is 1N/mm
2
. Find the increase in diameter and 

capacity of the shell. Take E = 2 X 10
5
 N/mm

2
, μ  = 0.3 

[15M] 
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1 a) A bar of length 20 cm tapers uniformly from 40 mm dia. to 35mm dia. Calculate 

the change in its length due to an axial pull of 100kN, if E = 200GPa. Derive the 

formula . 

[8M] 

 b) A central steel rod 18 mm diameter passes through a copper sleeve 24 mm inside 

and 39 mm outside diameter. It is provided with nut and washers at each end, 

and the nuts are tightened until a stress of 10 N/mm
2
 is set up in the steel. The 

whole assembly is then placed in a lathe and a cut is taken along half the length 

of the tube  removing the copper to a depth of 1.5 mm . Calculate the stress now 

existing in the steel 

[7M] 

  Or  

2 a) Derive the expression of strain energy for sudden loading. [7M] 

 b) The Modulus of rigidity for a material is 0.51x10
5
 N/mm

2
. A 10 mm diameter 

rod of the material was subjected to an axial pull of 10 kN and the change in 

diameter was observed to be 3x10
-3

 mm. Calculate Poisson’s ratio and the 

modulus of elasticity. 

[8M] 

3  Draw the S.F and B.M. diagrams for a simply supported beam carrying a 

uniformly varying load from zero at left end to w per unit length at the right end. 

[15M] 

  Or  

4  Draw the Shear force  & Bending moment diagrams for the beam shown in 

Figure 

                
   

[15M] 

5  A beam of square cross section150 mm is placed in such away that its diagonal 

is the neutral axis. It is subjected to a shear force of 6 kN. Sketch the variation of 

shear stress along the depth of the beam. 

[15M] 

  Or  

6  Derive the equation M/I = f/y =E/R with sketches 

 

[15M] 

7 a) Write and Explain moment area theorems. [7M] 

 b) Find the max. slope and deflection of a cantilever beam, when loaded with 

uniformly distributed load. 

 

  Or  
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8 a) What are the limitations of the moment area method? [7M] 

 b) A cantilever beam of span 7 m carries a point load of 15 kN at a distance of 4 m 

from the right end. Compute ( a) the slope (b) the deflection under the load (c) 

the maximum deflection and its location. Take E = 1.5 x 10
5 

N/mm
2
 and I = 5 x 

10
8
 mm

4
. 

[8M] 

9  A compound cylinder is made by shrinking a cylindrical of external diameter 

300 mm and internal diameter of 250 mm over an another cylindrical of external 

diameter 250 mm and internal diameter 200 mm. The radial pressure at the 

junction after shrinking is 8 N/mm
2
. Find the final stresses sent up across the 

section, when the compound cylinder is subjected to an internal fluid pressure of 

84.5 N/mm
2
. 

[15M] 

  Or  

10  Derive the Lames equations from the fundamentals in a thick cylindrical shell 

for the given radii r1 and r2   and internal fluid pressure, p. with sketches. 

[15M] 
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1  A specimen of steel 28mm diameter with a guage length of 220mm is tested to 

destruction .It has an extension of 0.16mm under a load of 85kN and the load at 

elastic limit is 165kN .The maximum load is 180kN.The total extension at 

fracture is 58mm and diameter at neck is 19mm. Find the (i) stress at elastic 

limit (ii) Young’s modulus (iii) Percentage of elongation (iv) Percentage of 

reduction in area and (v) Ultimate tensile stress. 

[15M] 

  Or  

2 a) Deduce the Strain Energy expression for impact loading, in terms of Length, L 

and height of fall h. 

[8M] 

 b) A rectangular plate made of steel is 4 m long and 20 mm thick and is subjected 

to an axial tensile load of 40 kN. The width of the plate varies from 30 mm at 

one end to 80 mm at the other end. Find the elongation, if E = 2x10
5
 N/mm

2
. 

[7M] 

3  Draw SFD & BMD for the beam shown in below figure. 

 

[15M] 

  Or  

4 a) Define the following : 

i) Bending Moment. 

ii) Shear force. 

iii) Point of contra flexure. 

[7M] 

 b) A 23 m long cantilever beam is 14 m long. The beam carries a load of 

10 KN at 5 m from the fixed end, and a distributed load the intensity of which 

varies linearly from zero at each end to 6 KN/m at free end. Draw the shear force 

and bending moment diagrams. Find the magnitude and position of maximum 

bending moment. 

[8M] 

5 a) Define section modulus. Obtain section modulus for rectangular and circular 

sections.  

[8M] 

 b) Write the expression for stresses in terms of section modulus and B.M. [7M] 

  Or  

6  A beam is of triangular in section having a base “b” and height “h”. It is placed 

with its base horizontal. If at a certain section of the beam, the shear force is “S”, 

find the maximum shear stress and the shear stress at the neutral axis. Sketch the 

shear stress distribution 

[15M] 
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7  A simply supported beam is having a span of 8 m. A point load of 48 kN acts on 

the beam at a distance of 2 m. from left end. An u.d.l of 10 kN/m also acts over a 

distance of 4 m. from right end. Take E = 200 kN/mm
2 

and I = 6.50 x 10
8
 mm

4
. 

Using Macaulay’s method, Find the: (i) Slope at left end. 

(ii) Deflection under point load. (iii) Maximum deflection 

[15M] 

  Or  

8  A simply supported beam 5 m long carries concentrated loads of 10 kN each at 

points 1 m from the ends. Calculate: 

(i) Maximum slope and deflection of the beam. 

(ii) Slope and deflection under each load using moment area method 

[15M] 

9 a) A steel cylinder 240mm internal diameter is to withstand an internal pressure 

of 5N/mm
2
. The increase in area of the bore due to the resulting radial 

expansion is limited to 0.1% of the nominal area. Calculate the necessary 

thickness of the cylinder and the circumferential stress induced in the 

section.Take E = 2X10
5
N/mm

2
, μ = 0.3. 

[8M] 

 b) A cylindrical shell with internal diameter 60mm and having a thickness equal 

to 3 mm is made of mild steel. Determine the permissible internal fluid pressure 

if the factor of safety on maximum shear stress is 4. 

[7M] 

  Or  

10  A cylindrical thin drum 800mm in diameter and 3m. long has a shell thickness of 

10mm. If the drum is subjected to an internal pressure of 2.5 N/mm
2
, determine 

i) Hoop stress ii) Longitudinal stress iii) Change in diameter iv) Change in 

length v) Change in volume Take E = 2 X 10
5
 N/mm

2
, 

μ = 0.25. 

[15M] 
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1  Rails of 15 m length were laid on the track when the temperature was 200

o
C. A 

gap of 1.8 mm was kept between two consecutive rails. At what maximum 

temperature the rails will remain stress free ? If the temperature is raised further by 

150
o
C, what will be the magnitude and nature of stresses induced in the rails? Take 

αs = 12 x 10
-6

 /
o
C. 

[15M] 

  Or  

2 a) A steel rod 100 mm
2
 in cross section stretches by 0.4 mm over a gauge length of 

50 mm under an axial load of 30 k N. What is the strain – energy stored in it? If 

the load  at the elastic-limit is 45 k N, find the elongation at elastic – limit and the 

proof resilience? 

[8M] 

 b) Deduce the relation between Modulus of Elasticity and Modulus of Rigidity from 

fundamentals 

[7M] 

3  A cantilever beam of length 4m carries an uniformly distributed load of 5KN/m 

over a length of 2.5m from its fixed end and a point load 7 KN at its free end. 

Draw the shear force and bending moment diagrams. 

[15M] 

  Or  

4  A simply supported beam AB of span 12 m carries a U.D.L. of 22 N per metre 

over 5 metres from L.H support and also over 6 m from the R.H. supports. It has 

also two isolated loads of 20N and 60 N at 3 m and 8 m respectively from the L.H. 

support. Draw the B.M. and S.F diagrams and calculate the B.M. at significant 

points. 

[15M] 

5  An I – section beam 350mm × 250mm has a web thickness of 12mm and flange 

thickness of 20mm. It carries a shear force of 120KN. Sketch the shear stress 

distribution across the section. 

[15M] 

  Or  

6  A beam consists of a symmetrical rolled steel joist. The beam is simply supported 

at its ends and carries a point load at the centre of the span. If the maximum stress 

due to bending is 140 MPa. Find the ratio of the depth of the beam section to span 

in order that the central deflection may not exceed 1/480 of the span. Take E = 200 

GPa. 

[15M] 

7  A beam AB of 8 m span is simply supported at the ends and is loaded with point 

load 40N at 3m from A and point load of 20N at 2m from B figure. Determine: 

(i) Deflection at B. 

(ii)  Maximum deflection.  

(iii) Slope at the end A.  

Given E= 2x10
6
N/mm

2
 and I = 20x10

-6
 mm

4.
 Use Macaulay’s method. 

 

[15M] 

  Or  

1 of 2 

 

R19 SET - 4 



                      |''|'||||''|''||'|'|

 

Code No: R1921012 

 

 

8  An overhanging beam is having a span of 5 m. It has one support at its left end and 

the other support is at a distance of 1 m. from the right end. It carries a point load 

of 2 kN at a distance of 2 m. from left end and a u.d.l of 1 kN/m acts over a 

distance of 1 m. from right end. Using Moment-Area method, find the slope and 

deflection at the right end of the beam. 

[15M] 

9  A pipe of 400 mm internal diameter and 100mm thickness contains a fluid 

pressure 80N/mm
2
. Find the maximum and minimum hoop stresses across the 

section, Also sketch the radial and hoop stress distribution across the section. 

[15M] 

  Or  

10  A cylindrical drum 420 mm diameter has a thickness of 8mm. If the drum is 

subjected to an internal pressure of 2.5 N/mm
2
, determine the increase in the 

volume of the drum. Take young’s modulus of elasticity, E=1.6x10
5
N/mm

2 
and 

poisson’s ratio, ʋ=0.25. 

[15M] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

R19 SET - 4 



                      |''|'||||''|''||'|'|

 

Code No: R1921022 

 

II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRICAL MACHINES - I 

(Electrical and Electronics Engineering) 

Time: 3 hours                                         Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1 
a) Draw the OCC characteristics of DC shunt generator and explain how to find 

critical resistance of DC Generators. 

[8M] 

 

b) The terminal voltage of a separately excited DC Generator with constant 

excitation is constant and is equal to 250 V. Determine the percentage reduction 

in speed when the load changes from 250 KW to 150 KW. The armature 

resistance is 0.05Ω and total contact drop at brushes = 2.2 V. Neglect armature 

reaction. 

[7M] 

  Or  

2 
a) Draw the internal and external characteristics of different types of DC generators 

and explain them. 

[8M] 

 

b) A 4-pole, 50KW, 250V wave wound, shunt generator has 400 armature 

conductors. Brushes are given a lead of 4 commutator segments. Calculate the 

demagnetizing ampere turns/pole if shunt field resistance is 50 Ω. Also calculate 

extra shunt field turns/pole to neutralize the demagnetization. 

[7M] 

3 a) Draw different characteristics of shunt, series and compound motors. [8M] 

 

b) A 440V DC shunt motor is running at 1500rpm and it takes a line current of 

30A. The output is 15HP. The load torque varies as the square of speed. 

Calculate the resistance to be connected in series with the armature for reducing 

the motor speed to 1300rpm. 

[7M] 

  Or  

4 a) Explain the effects of Armature reaction and how can we reduce them. [8M] 

 

b) A 230 V DC Shunt motor takes 32 A at full-load. Find the back emf on full load 

if the resistances of motor armature and shunt field windings are 0.22 Ω and 120 

Ω respectively. 

[7M] 

5 a) With the help of neat sketch, explain the working of 3-point starter.   [8M] 

 

b) Hopkinson’s test on two similar DC shunt machines gave the following data: 

Line voltage 230V, line current excluding both the field currents is 40A, motor 

armature current 350A, field currents 5A and 4.2A. Calculate the efficiency of 

each machine. Armature resistance of each machine is 0.02Ω. 

[7M] 

  Or  

6 
a) Explain the procedure of conducting brake-test on DC machine with a neat 

circuit   diagram 

[8M] 

 

b) A retardation test is made on a separately excited DC machine as a motor. The 

induced e.m.f. falls from 240 V to 175 V in 45 seconds on opening the armature 

circuits and 5 seconds on suddenly changing armature connection from supply to 

a load resistance taking an average current of 10A. Find the efficiency of the 

machine when running as a motor and taking a current of 25 A on a supply of 

240V. The resistance of armature is 0.4 Ω and that of its field winding is 300 Ω. 

[7M] 
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7 
a) Discuss the working principle of single-phasetransformer and also explain the 

constructional details 

[8M] 

 

b) The voltage per turn of a single-phase transformer is 1.1V. When the primary 

winding is connected to a 220V, 50Hz A.C supply, the secondary voltage is 

found to be 550V. Find:  i) Primary and secondary turns ii) Core area if the 

maximum flux density is 1.1 Wb/m
2
. 

[7M] 

  Or  

8 a) From the fundamentals, develop the exact equivalent circuit of a transformer. [8M] 

 

b) In a 50-kVA, 11-kV/400-V, single-phase transformer, the iron and copper losses 

are 500 W and 600 W, respectively under rated conditions. Calculate (a) the 

efficiency at unity power factor at full-load, (b) the load for maximum 

efficiency, and (c) the iron and copper losses for this load. 

[7M] 

9 
a) What are the advantages of poly-phase transformers? Give different 

configurations. 

[8M] 

 

b) A 10-kVA, 200-V/400-V, 50-Hz, single-phase transformer gave the following 

test results: 

OC test (HV winding open): 200 V, 1.3 A, 120 W.  

SC test (LV winding shorted): 22 V, 30 A, 200 W.  

Calculate (a) the magnetizing current, and (b) the equivalent resistance and 

leakage reactance as referred to the low voltage side. 

[7M] 

  Or  

10 

a) Explain the working of single-phase auto transformer with neat diagrams? 

Derive an expression for saving of copper in it when compared to ordinary two 

winding transformer? 

[8M] 

 

b) Two transformers A and B are connected in parallel to supply a load having an 

impedance of (2 + j 1.5)Ω. The equivalent impedances referred to the secondary 

windings are (0.15 + j 0.5)Ω and (0.1 + j 0.6)Ω respectively. The open-circuit 

e.m.f. of A is 207 V and of B is 205 V.  

Calculate  

(i) the voltage at the load  

(ii) the power supplied to the load 

(iii) the power output of each transformer and 

(iv) the kVA input to each transformer. 

[7M] 
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1 a) Distinguish between the external and internal characteristics of a DC Generator. [8M] 

 b) Derive an expression for the e.m.f. generated in a DC machine? [7M] 

  Or  

2 
a) What are the reasons for a shunt generator not to build-up voltage? Explain the 

remedial measures.  

[8M] 

 
b) Explain the importance of armature, commutator and brush gear in a DC 

generator. 

[7M] 

3 a) Derive the torque equation of DC motor? [8M] 

 

b) A 230V DC shunt motor takes 5A when running at no-load. The armature 

resistance is 0.2 Ω and field resistance is 115 Ω. For an input current of 72A, 

calculate the shaft output and efficiency. Also calculate the armature current at 

which the efficiency is maximum. 

[7M] 

  Or  

4 
a) Discuss armature reaction and commutation in DC motors. Explain their effects 

on the performance of the motor and give remedies to their effects. 

[8M] 

 

b) A 220V, 3.7KW DC motor operates at full load with 90% efficiency has 

constant losses 180W. Find the copper loss at full load. Also find the efficiency 

of motor at half-full load. 

[7M] 

5 
a) List the advantages of 4-point starter over 3-point starter? Draw and explain 

the4-point starter along with protective devices. 

[8M] 

 
b) A 400 V DC shunt motor takes 5 A at no-load. Ra=0.5 Ω and Rsh=200 Ω. 

Estimate the kW output and efficiency when the motor takes 50 A on full-load. 

[7M] 

  Or  

6 
a) Explain how the efficiency of two DC machines can be determined using 

Hopkinson’s test? Draw the appropriate diagrams where ever necessary?  

[8M] 

 b) Explain Speed control of DC motors by armature voltage and field flux control. [7M] 

7 
a) Define efficiency and regulation of a transformer. Show how the power factor 

affects both of them. 

[8M] 

 

b) The primary of a single-phase transformer takes 1 A at power factor of 0.4 when 

connected to a 240-V, 50-Hz supply and the secondary is on open circuit. The 

number of turns on the primary is twice that on the secondary. A load taking 50 

A at a lagging power factor of 0.8 is now connected across the secondary. What 

is now the value of the primary current? 

[7M] 

  Or  

8 
a) Draw and explain the phasor diagram of single phase transformer on load 

considering with winding resistance. 

[8M] 

 

b) A single-phase, 100-kVA, 2000-V/200-V, 50-Hz transformer has impedance 

drop of 10 % and resistance drop of 5 %. (a) What is the regulation at full-load 

0.8 power factor lagging? (b) At what power factor is the regulation zero? 

[7M] 
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9 
a) Derive the equations for the currents supplied by each transformer when two 

transformers are operating in parallel with equal and unequal voltage ratios. 

[8M] 

 

b) An autotransformer has a coil with total number of turns NCD = 200 between 

terminals C and D. It has got one tapping at A such that NAC = 100 and another 

tapping at B such that NBA = 50. Calculate currents in various parts of the circuit 

and show their directions when 400 V supply is connected across AC and two 

resistive loads of 60Ω & 40Ω are connected across BC and DC respectively. 

[7M] 

  Or  

10 
a) With the help of neat sketch, explain in detail about parallel operation of single- 

phase transformers. 

[8M] 

 

b) A 5KVA, 1000/200 V, 50 Hz single-phase transformer gave the following test 

results: 

 Open circuit test (LV side): 200 V, 1.2 A, 90 W  

Short circuit test (HV side): 50 V, 5 A, 110 W.  

Compute the parameters of approximate equivalent circuit referred to LV side. 

[7M] 
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1 a) Explain the voltage build-up process in dc shunt generators. It is found that the 

voltage of a dc shunt generator does not build-up. Explain the various possible 

causes of this failure 

[8M] 

 b) The terminal voltage of an 8-poleDCShunt generator with 780 wave connected 

armature conductors and running at 500 rpm is 240 V. The armature resistance is 

0.24 Ω and the field resistance are 240 Ω. Find the armature current, the induced 

e.m.f. and the flux per pole if load resistance is 12 Ω. 

[7M] 

  Or  

2 a) Explain the external characteristics for a shunt, series generator and compare 

them. 

[8M] 

 b) A 4 pole, 220V DC shunt generator has armature and field resistances of 0.2Ω 

and 220Ω respectively. The armature has 520 conductors lap wounded. The 

machine runs at 1600 rpm. Find the generated e.m.f. and flux developed per 

pole. 

[7M] 

3 a)  Explain the significance of back emf in a dc machine. [8M] 

 b) The armature of a 6-pole lap wound dc shunt motor takes 400 A at a speed of 

350 rpm. The flux per pole is 80 mWb’s, the number of turns is 600 and 3% of 

torque is lost in friction and iron losses. Calculate the brake horse power, back 

emf and supply voltage if armature resistance is 0.1 Ω. 

[7M] 

  Or  

4 a) Sketch the speed-torque curve of a DC series motor and discuss its nature. What 

are the applications for DC series motors? 

[8M] 

 b) A 250 V shunt motor has resistances 0.2 Ω and 250 Ω. The motor is driving a  

constant load torque and running at 1000 rpm drawing 10 A current from the 

supply. Calculate the new speed and armature current if an external armature 

resistance of value 10 Ω is inserted in the armature circuit. Neglect armature 

reaction and saturation. 

[7M] 

5 a) List the methods of speed control of DC series motor, explain any one in detail. [8M] 

 b) The following results are obtained during Hopkinson’s test on two similar 230 V 

machines armature currents are 37A and 30A. Field currents are 0.85A and 

0.8A, calculate the efficiencies of the machines if each has an armature 

resistance of 0.33Ω. 

[7M] 

  Or  

6 a) Explain Hopkinson’s test with its advantages and disadvantages. [8M] 

 b) During Swinburne’s test a 250V DC machine was drawing 3A from the 250V 

supply. The resistances are 250 Ω and 0.2 Ω. Find the constant loss of the 

machine. Also find the efficiency of the machine when it is delivering a 20A at 

250V. 

[7M] 
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7 a) Derive an e.m.fequation fortransformer with usual notation. [8M] 

 

b) The primary winding of a 50-Hz transformer has 480 turns and is fed from a 

6400V supply. Determine (a) the peak value of the flux in the core, and (b) the 

secondary voltage if the secondary winding has 20 turns. 

[7M] 

  Or  

8 
a) Enumerate the losses in a loaded transformer. Derive the condition for maximum 

efficiency in a transformer  

[8M] 

 

b) A single-phase, 50-Hz transformer has 80 turns on the primary winding and 400 

turns on the secondary winding. The net cross-sectional area of the core is 200 

cm
2
 . If the primary winding is connected to 240V, 50Hz supply, determine (a) 

the e.m.f. induced in the secondary winding, and (b) the maximum flux density 

in the core. 

[7M] 

9 
a) Derive an expression for the saving of copper in an autotransformer as compared 

to an equivalent two winding transformer. 

[8M] 

 

b) A 50 kVA, 2200/110 V transformer when tested gave the following results:  

OC test: 110 V, 10 A, 400 W  

SC test: 90 V, 20.5 A, 808 W  

Calculate % voltage regulation and efficiency at full load and 0.8 pf lagging. 

[7M] 

  Or  

10 
a) What is the significance of Y-Y, Y-delta and Delta-Y, Delta-Delta connections 

in 3-phase transformers? 

[8M] 

 

b) It is desired to transform 2400 V,500 kVA three-phase power to two-phase 

power 600 V by scott-connected transformers. Determine the voltage and current 

rating of both primary and secondary of each transformer. Neglect the 

transformer no load currents. 

[7M] 
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1 a) With neat diagram explain the construction of DC generator. [8M] 

 b) A 10 KW shunt generator having resistances1Ω and 100Ω, delivers full load at a 

terminal voltage of 230 V. Determine the efficiency of the generator at full 

load,assuming the iron, friction and windage losses amount to 500 W. 

[7M] 

  Or  

2 a) Draw the load characteristics of DC shunt and series generators and explain the 

shape mentioning their applications. 

[8M] 

 b) A 4-pole wave connected armature of a DC generator has 120 conductors and 

runs at 1200 rpm. If the flux per pole is 0.015 Wb, find the e.m.f. generated. 

Keepingthe flux constant, suggest a change in the armature of the generator so 

that thegenerator is capable to generate half of the no load voltage when running 

at thesame speed. 

[7M] 

3 a) What is armature reaction in DC machines? What are its effects? Explain with 

relevant diagrams. 

[8M] 

 b) A 460V DC series motor runs at 500 rpm taking a current of 40A. Calculate the 

speed and percentage change in torque if the load is reduced so that the motor is 

taking 30A. The total resistance of the armature and field circuits is 0.8Ω. 

Assume that flux is proportional to the field current. 

[7M] 

  Or  

4 a) Draw and explain electrical and mechanical characteristics of DC shunt motor [8M] 

 b) A 250V DC shunt motor has an armature resistance of 0.5 ohms and field 

resistance of 250 Ω. The motor draws 21A when driving a constant torque load 

at 600rpm. What will be the new speed of motor if an additional 250 Ω 

resistance is inserted in the field circuit? 

[7M] 

5 a) How can the efficiency of a DC shunt motor be predetermined? Explain with 

circuit diagram and relevant calculations. Discuss the merits and demerits of this 

test. 

[8M] 

 b) The maximum current during starting for a 500 V DC shunt motor is to be 

limited to 125 A. The resistance of the armature is 0.25 Ω. Find the resistance 

elements for a 12-element starter. 

[7M] 

  Or  

6 a) Explain various methods for speed control of DC motors. [8M] 

 b) What is the necessity of a starter for motor? With a suitable diagram, explain the 

Working of 3-point starter. 

[7M] 
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7 
a) Derive the condition for maximum efficiency of transformer. How the efficiency 

of a transformer depends on load? 

[8M] 

 

b) A 10-kVA, single-phase transformer has its primary connected to a 2000V 

supply. It has 60 turns on the secondary winding and voltage across it is found to 

be 240 V. Assuming the transformer to be ideal, calculate (a) the number of 

turns on its primary winding; (b) the full-load primary and secondary currents. 

[7M] 

  Or  

8 
a) Draw the phasor diagram of an ideal transformer on no-load. Also, draw a 

phasor diagram of a practical transformer supplying lagging power factor load. 

[8M] 

 

b) A 200-kVA, 3300-V/240-V, 50-Hz, single-phase transformer has 80 turns on the 

secondary winding. Assuming an ideal transformer, calculate (a) primary and 

secondary currents on full load, (b) the maximum value of flux, and (c) the 

number of primary turns. 

[7M] 

9 

a) Mention the different tests that are conducted on Transformer? Explain the 

procedure for conducting Sumpner’s test along with all precautions to be taken 

while conducting the test with neat diagram. 

[8M] 

 

b) The test results of 2.5kVA, 230/115V single-phase transformer are as follows: 

OC Test : 115V, 1.2A, 60W 

SC Test: 12V, 10.86A. 120W 

Find:  (i). Efficiency at 50% full-load, 0.8 power factor 

           (ii) . Regulation at 30% full-load, 0.8 power factor lag and lead 

[7M] 

  Or  

10 a) Explain in detail about Scott connection in a three-phase transformer. [8M] 

 

b) An autotransformer supplies a load of 5 kW at 110 V at unity power factor. If 

the applied primary voltage is 220 V, calculate the power transferred to the load 

(a) inductively and (b) conductively. 

[7M] 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

R19 SET - 4 



                      |''|'||||''|''||'|'|

Code No: R1921032 

 

II B. Tech I Semester Regular Examinations, March - 2021 

MECHANICS OF SOLIDS 

(Com to ME, AME) 

Time: 3 hours                                            Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Draw the stress strain curve for mild steel mark the sailent features 8M 

 b) A mild steel rod 20mm diameter and 300mm long is enclosed centrally inside a 

hallow copper tube of external diameter 30mm and internal diameter 25mm.The 

end of the tube are brazed together and the composite bar is subjected to axial pull 

of 40kN. If E for steel and copper is 200 GN/m
2
 and 100 GN/m

2 
respectively .Find 

the stress developed in the rod the tube find the extension of the rod. 

7M 

  Or  

2 a) A steel rod diameter 20mm diameter passes centrally through a copper tube of 

50mm external diameter and 40mm internal diameter. Tube is closed at each end 

by rigid plates of negligible thickness. The nuts are tightened lightly come home 

on the projecting parts of the rod. If the temperature of the assembly is raised by 

50
0
C ,calculate stresses developed in copper and steel. Take E for steel and copper 

as 200GN/m
2 

and 100GN/m
2
 respectively and α for steel and copper 12×10

-6
 and 

18×10
-6

 per
0
C respectively 

8M 

 b) The extension in rectangular steel bar of length 400mm and thickness of 3mm is 

found to be  0.21mm. the bar tapers uniformly in width from 20mm and 60mm E 

for the bar is 2×10
5
 N/mm

2
. Determine axial load on the bar 

7M 

3 a) What is mean by positive or sagging BM ? 8M 

 b) Overhanging beam ABC of length 7m is simply supported over a span of 5m and 

the portion BC overhangs by 2m. Draw the shear force and bending moment 

diagram. Determine the points of contra flexure if its subjected to uniformly 

disturbed load of 3kN/m over a span of 3m from B and concentrated load of 8kN 

at C  

7M 

  Or  

4 a) Derive relation between SF,BM and rate of loading at a section of beam 8M 

 b) A beam of uniform section 10m long carries a udl of 2KN/m for the entire length 

and concentrated load of 10KN at right end. The beam freely supported at left end. 

Find the position of second support so that maximum bending moment in the beam 

minimum possible. Also compute maximum bending moment   

7M 

5 a) Compare the weights of two beams of same material and equal strength one being 

circular and solid and other being circular section and hollow ,the internal diameter 

being ¾ times the external diameter  

8M 

 b) A beam size 150mm wide and 250mm deep carries a uniform load of w kN/m over 

entire span of 4m. A concentrated load 1kN is acting at a distance 1.2m from left 

support . If bending stress at section 1.8m from left support is not to exceed 

3.25N/mm
2
, find the load w 

7M 

  Or  
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6 a) Obtain a expression for shearing stress at a section of loaded beam? 8M 

 b) Cross section of joist is a T-section 120mm×200mm×12mm with 120mm side 

horizontal. Sketch the shear stress distribution and hence the maximum shear 

stress, if it has to resist a shear force of 200kN.  

7M 

7 a) Find the slope and deflection of simply supported beam of span L ,carrying i) a 

point load P at centre ,ii) a UDL of w kN/m over the entire span using moment 

area method   

8M 

 b) State the condition for the use of Macaulay’s method 7M 

  Or  

8 a) A beam AB length 8m is simply supported at ends and carries two point load of 

50kN and 40kN at distance of 2m and 5m respectively from left support determine 

, deflection under each load, maximum deflection and the position at where 

maximum deflection occurs . Take E=2×10
5
 N/mm

2 
and I=8.5×10

6
mm

4 
 

8M 

 b) Find the maximum deflection and slope using Macaulay’s method for a simple 

supported beam of span 10m. Beam carries a point load of 15kN at distance of 2m 

from left end and uniformly disturbed load of 50kN/m for a length of 3m from 

right end   

7M 

9 a) Derive lame’s equations from the fundamentals in a thick cylindrical shell for a 

given radii (r1 and r2) and internal fluid pressure P  

8M 

 b) What are the assumptions made in Euler's theory ? and limitations of Euler's 

formula ? 

7M 

  Or  

10 a) A steel column of hollow circular section,65mm external diameter and 50mm 

internal diameter is 2.50m long and is hinged at its ends. The line of action of the 

load is parallel to the axis but is eccentric. Find the maximum eccentricity for 

crippling load equal to 75% of eulerian load. Take the yield stress of steel equal to 

310N/mm
2
 and E=2.06×10

5
N/mm

2
 

8M 

 b) A pipe 400mm internal diameter and 100mm thickness contains a fluid at a 

pressure of 8 N/mm
2
. Find the maximum and minimum hoop stress across the 

section. Also the radial pressure distribution and hoop stress distribution across the 

section 

7M 
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1 a) Derive the relationship between the three elastic constants? 8M 

 b) The Modulus of rigidity for a material is 0.51x10 
5
 N/mm

2
. A 0.01 m diameter rod 

of the material was subjected to an axial pull of 10 KN and the change in diameter 

was observed to be 3x10
-3

mm.Calculate the Poisson’s ratio and the modulus of 

Elasticity? 

7M 

  Or  

2 a) Define the Strain Energy? Deduce the expression for Strain Energy absorbed by 

Cantilever beam subjected to point load? 

8M 

 b) A bar of steel 25mm diameter is subjected to a tensile load of 30kN and the 

measured extension on a 200mm gauge length is 0.08 mm and the change in 

diameter is 2.32 × 10
-3

 mm. Calculate the Poisson’s ratio and the values of three 

moduli. 

7M 

3 a) Define the following: i) Bending Moment ii) Shear force iii) Point of contra 

flexure 

8M 

 b) A cantilever beam of length 2m carries a uniformly distributed load of 3KN/m 

over a length of1.5m from its fixed end and a point load 5 KN at its free end. Draw 

the shear force and bending moment diagrams. 

7M 

  Or  

4 a) Explain the different types of beams? 8M 

 b) Construct S. F. D & B. M. D for the simply supported beam shown in below 

figure. 

 

7M 

5 a) Derive the bending equation from fundamentals M/I= f/y = E/R 8M 

 b) A beam of channel section 130mm × 65mm has a uniform thickness of 20mm. 

Draw a diagram showing the distribution of shear stress for a vertical section 

where shear force is 160KN. Find the ratio between maximum and mean shearing 

stresses. 

7M 

  Or  

6 a) State the theory of simple bending? What are the assumptions made in the theory 

of simple bending? 

8M 

 b) Obtain the shear stress distribution for a rectangular cross section 230mmx40mm 

subjected to a Shear force of 40KN. Calculate the maximum and average shear 

stress. 

7M 

7 a) What are the limitations of the moment area method? 8M 

 b) Find the maximum slope and deflection of a cantilever beam, when loaded with 

uniformly distributed load? 

7M 

  Or  
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8 a) Explain the various methods used for finding deflection and slope of beams? 8M 

 b) A simply supported beam of span 5 m, carrying a point load of 5 kN at a distance 

of 3 m from the left end. Find (i) slope at the left support, (ii) deflection under the 

load and (iii) maximum deflection. Take E= 2x10
5
 N/mm2 and I = 1x10

8
 mm

4
 

.Use double integration method. 

7M 

9 a) A thin cylinder 75 mm internal diameter, 250 mm long with walls 2.5 mm thick is 

subjected to an internal pressure of 7 MN/m
2
.Determine the change in internal 

diameter and the change in length. If, in addition to the internal pressure, the 

cylinder is subjected to a torque of 200 N m, find the magnitude and nature of the 

principal stresses set up in the cylinder. E = 200 GN/m
2
,µ = 0.3. 

8M 

 b) Distinguish between thin walled cylinder and thick walled cylinder? 7M 

  Or  

10 a) A steel cylinder 240mm internal diameter is to withstand an internal pressure of 

5N/mm
2
. The increase in area of the bore due to the resulting radial expansion is 

limited to 0.1% of the nominal area. Calculate the necessary thickness of the 

cylinder and the circumferential stress induced in the section. Take E = 

2x10
5
N/mm

2
 , µ = 0.3. 

8M 

 b) Derive the expression for Hoop stress induced in Thin walled cylinder? 7M 
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1 a) A load of 4000N has to be raised at the end of a steel wire. If the stress in the wire 

must not exceed 80N/mm

be the extension of 3500mm length wire ? E=2×1055 N/mm

 b) A 20mm diameter brass rod was subjected to a tensile load 40,000N. The extension 

of the rod was found to be 254 divisions in the 200mm 

division is equal to 0.001mm,find the modulus elasticity of the brass

  

2 a) The principal stresses at a point in the section of a boiler shell are 80N/mm

40N/mm
2
,both tensile. Find the normal, tangential and the 

plane through the point inclined at 50

 b) The Modulus of rigidity for a material is 0.51x10 

of the material was subjected to an axial pull of 10 kN

was observed to be 0.003

elasticity. 

3 a) Explain briefly the relationship between shear force and the bending momement at a 

section? 

 b) 

  

4 a) What do you understand by term 'Point of contra

exists in a cantilever beam, simply supported beam, and an overhanging beam

 b) An overhanging beam is shown in Figure 1. Draw the S.F and B.M diagrams.

5 a) A beam of channel section 130mm × 65mm has a uniform thickness of 20mm. 

Draw a diagram showing the distribution of shear stress for a vertical section where 

shear force is 160KN. Find the ratio between maximum and mean shearing stresses.

 b) A 120 mm x 50 mm I- section is subjected to a shearing force of 10 kN.

the shear stress at the neutral axis and at the top of the web. Given I = 220x10

, Area = 9.4x102 mm
2
 , web thickness = 3.5 mm and flange thickness = 5.5 mm
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A load of 4000N has to be raised at the end of a steel wire. If the stress in the wire 

must not exceed 80N/mm
2
,what will be the minimum diameter required ? what will 

be the extension of 3500mm length wire ? E=2×1055 N/mm
2
 

A 20mm diameter brass rod was subjected to a tensile load 40,000N. The extension 

of the rod was found to be 254 divisions in the 200mm extensometer. If each 

division is equal to 0.001mm,find the modulus elasticity of the brass 

Or 

The principal stresses at a point in the section of a boiler shell are 80N/mm

,both tensile. Find the normal, tangential and the resultant stresses across a 

plane through the point inclined at 50
0
 to the plane carrying 80 N/mm

2
 stress

The Modulus of rigidity for a material is 0.51x10 
5
 N/mm

2
 . A 10 mm diameter rod 

of the material was subjected to an axial pull of 10 kN and the change in diameter 

0.003 mm. Calculate Poisson’s ratio and the modulus of 

Explain briefly the relationship between shear force and the bending momement at a 

 

Or 

understand by term 'Point of contra flexure'? Explain with reasons if it 

exists in a cantilever beam, simply supported beam, and an overhanging beam

An overhanging beam is shown in Figure 1. Draw the S.F and B.M diagrams.

 
channel section 130mm × 65mm has a uniform thickness of 20mm. 

Draw a diagram showing the distribution of shear stress for a vertical section where 

shear force is 160KN. Find the ratio between maximum and mean shearing stresses.

 section is subjected to a shearing force of 10 kN.

the shear stress at the neutral axis and at the top of the web. Given I = 220x10

, web thickness = 3.5 mm and flange thickness = 5.5 mm

Or 
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A load of 4000N has to be raised at the end of a steel wire. If the stress in the wire 

will be the minimum diameter required ? what will 

8M 

A 20mm diameter brass rod was subjected to a tensile load 40,000N. The extension 

extensometer. If each 

7M 

 

The principal stresses at a point in the section of a boiler shell are 80N/mm
2
,and 

resultant stresses across a 

stress 

8M 

. A 10 mm diameter rod 

and the change in diameter 

mm. Calculate Poisson’s ratio and the modulus of 

7M 

Explain briefly the relationship between shear force and the bending momement at a 8M 

7M 

 

Explain with reasons if it 

exists in a cantilever beam, simply supported beam, and an overhanging beam 

8M 

An overhanging beam is shown in Figure 1. Draw the S.F and B.M diagrams. 7M 

channel section 130mm × 65mm has a uniform thickness of 20mm. 

Draw a diagram showing the distribution of shear stress for a vertical section where 

shear force is 160KN. Find the ratio between maximum and mean shearing stresses. 

8M 

section is subjected to a shearing force of 10 kN.  Calculate 

the shear stress at the neutral axis and at the top of the web. Given I = 220x10
4
 mm

4
 

, web thickness = 3.5 mm and flange thickness = 5.5 mm. 

7M 
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6 a) Obtain the expression for shearing stress at a section of a loaded beam? 8M 

 b) A T – section beam with 100 mm x 15 mm flange and 150 mm x 15 mm web is 

subjected to a shear force of 12 kN at a section. Draw the variation of shear stress 

across the depth of the beam and obtain the value of maximum shear stress of the 

section. 

7M 

7 a) Derive the expression with notations for the maximum deflection in a simply 

supported beam subjected to a point load at the mid span 

8M 

 b) Find the max. slope and deflection of a cantilever beam, when loaded with 

uniformly distributed load. 

7M 

  Or  

8 a) Derive the expression for the slope and deflection of a cantilever beam of length L, 

carrying a point load W at the free end by double integration method. 

8M 

 b) A beam length 5000mm and uniform rectangular section is simply supported at its 

ends. It carries a uniformly load of 9000N/m run over the entire length. Calculate 

the depth and width of the beam if the permissible bending stress is 7 N/mm
2
 and 

central deflection is not exceed 10mm. Assume E=1×10
4
N/mm

2
 

7M 

9 a) Differentiate between Thin cylinder and Thick cylinder 7M 

 b) A thin spherical shell of 1.8m diameter is 10mm thick. It is filled with a liquid so 

that the internal pressure is 1N/mm
2
 . Find the increase in diameter and capacity of 

the shell. Take E = 2 X 105 N/mm
2
 , µ = 0.3 

8M 

  Or  

10 a) A long boiler tube has to withstand an internal pressure of 6N/mm
2
. The internal 

diameter of the tube is 60 mm. Determine the thickness and mass/m of the tube if 

the circumferential stress is not to exceed 130 N/mm
2
 . Mass density of steel is 7850 

kg/m
3
 . 

8M 

 b) A cylindrical shell with internal diameter 60mm and having a thickness equal to 3 

mm is made of mild steel. Determine the permissible internal fluid pressure if the 

factor of safety on maximum shear stress is 4. 

7M 
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1 a) Derive the relationship between the three elastic constants?

 b) A steel rod 100 mm
2
 in cross section stretches by 0.4 mm over a gauge length of 

50 mm under an axial load of 30 k N. What is the strain 

the load at the elastic-limit is 45 k N, find the elongation at elastic 

proof resilience? 

  

2 a) Deduce the relation between the Modulus of Elasticity and Modulus of Rigidity 

from fundamentals. 

 b) A steel tube of internal dia. 100mm and external dia. 125mm is surrounded by a 

brass tube of external dia. 150mm. The composite bar is 

pull of 10kN. Find the load carried by each tube and the stresses and strains 

developed in them if ES 

3 a) Draw the shear force and B.M. diagrams for a simply supported beam carrying a 

uniformly varying load from zero at left end to w per unit length at the right end

 b) 

  

4 a) Deduce the relation between Shear force and intensity of loading.

 b) A cantilever of length 7m carries a gradually varying load, zero at the free end to 

5KN/m at the fixed end. Draw the S.F and B.M diagrams for the cantilever.

5 a) An I – section beam 350mm × 250mm has a web thickness of 12mm and flange 

thickness of 20mm. It carries a shear force of 120KN. Sketch the shear stress 

distribution across the sect

 b) Derive the simple bending equation?

  

6 a) Explain about design of simple beam sections?

 b) For a T – section with dimensions flange width 100mm, Depth = 200mm and 

uniform thickness of 40mm. obtain shear stress distribution and 

maximum and average shear stresses if it is subjected to a S.F. = 100 KN.
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Derive the relationship between the three elastic constants? 

in cross section stretches by 0.4 mm over a gauge length of 

50 mm under an axial load of 30 k N. What is the strain – energy stored in it? If 

limit is 45 k N, find the elongation at elastic – limit and the 

Or 

Deduce the relation between the Modulus of Elasticity and Modulus of Rigidity 

A steel tube of internal dia. 100mm and external dia. 125mm is surrounded by a 

brass tube of external dia. 150mm. The composite bar is subjected to an axial 

pull of 10kN. Find the load carried by each tube and the stresses and strains 

 = 200 Gpa and Eb = 100 GPa. 

Draw the shear force and B.M. diagrams for a simply supported beam carrying a 

load from zero at left end to w per unit length at the right end

 

Or 

Deduce the relation between Shear force and intensity of loading. 

A cantilever of length 7m carries a gradually varying load, zero at the free end to 

at the fixed end. Draw the S.F and B.M diagrams for the cantilever.

section beam 350mm × 250mm has a web thickness of 12mm and flange 

thickness of 20mm. It carries a shear force of 120KN. Sketch the shear stress 

distribution across the section. 

Derive the simple bending equation? 

Or 

Explain about design of simple beam sections? 

section with dimensions flange width 100mm, Depth = 200mm and 

uniform thickness of 40mm. obtain shear stress distribution and 

maximum and average shear stresses if it is subjected to a S.F. = 100 KN.
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8M 

in cross section stretches by 0.4 mm over a gauge length of 

energy stored in it? If 

limit and the 

7M 

 

Deduce the relation between the Modulus of Elasticity and Modulus of Rigidity 7M 

A steel tube of internal dia. 100mm and external dia. 125mm is surrounded by a 

subjected to an axial 

pull of 10kN. Find the load carried by each tube and the stresses and strains 

8M 

Draw the shear force and B.M. diagrams for a simply supported beam carrying a 

load from zero at left end to w per unit length at the right end 

7M 

8M 

 

7M 

A cantilever of length 7m carries a gradually varying load, zero at the free end to 

at the fixed end. Draw the S.F and B.M diagrams for the cantilever. 

8M 

section beam 350mm × 250mm has a web thickness of 12mm and flange 

thickness of 20mm. It carries a shear force of 120KN. Sketch the shear stress 

8M 

7M 

 

7M 

section with dimensions flange width 100mm, Depth = 200mm and 

uniform thickness of 40mm. obtain shear stress distribution and calculate 

maximum and average shear stresses if it is subjected to a S.F. = 100 KN. 

8M 
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7 a) A 6.5 m long Cantilever carries a uniformly distributed load over the entire 

length. If the slope at the free end is 1

free end? 

 b) Distinguish between slope and deflection. Explain the same with examples for 

simply supported beam 

  

8 a) An overhanging beam ABC supported at A and B 

figure Determine the deflection at free end C and the maximum deflection 

between A and B. 

 

 b) Derive an expression for the slope and the deflection of a cantilever beam length 

L which carries UDL over a length a from

9 a) Explain about Lame’s theory for thick cylinders and thin cylinders?

 b) A cylindrical shell 1m long, 180mm internal diameter, thickness of metal 8mm 

is filled with a fluid at atmospheric pressure. If an additional 20,000 mm

fluid is pumped into the cylinder, find the pressure exerted by the fluid on the 

wall of the cylinder. Also find the hoop stress induced. Take E = 2 X 105 

N/mm
2
,  µ = 0.3 

  

10 a) Explain about thick and thin spherical shells?

 b) A pipe of 400 mm internal diameter and 100mm thickness contains a fluid 

pressure 80N/mm
2
. Find the maximum and minimum hoop stresses across the 

section, Also sketch the radial and hoop stress distribution across the section.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 6.5 m long Cantilever carries a uniformly distributed load over the entire 

the slope at the free end is 1
o
 (one degree), what is the deflection at the 

Distinguish between slope and deflection. Explain the same with examples for 

 

Or 

An overhanging beam ABC supported at A and B is loaded as shown in the 

figure Determine the deflection at free end C and the maximum deflection 

Derive an expression for the slope and the deflection of a cantilever beam length 

L which carries UDL over a length a from the fixed end. 

Explain about Lame’s theory for thick cylinders and thin cylinders? 

A cylindrical shell 1m long, 180mm internal diameter, thickness of metal 8mm 

is filled with a fluid at atmospheric pressure. If an additional 20,000 mm

fluid is pumped into the cylinder, find the pressure exerted by the fluid on the 

wall of the cylinder. Also find the hoop stress induced. Take E = 2 X 105 

Or 

Explain about thick and thin spherical shells? 

of 400 mm internal diameter and 100mm thickness contains a fluid 

. Find the maximum and minimum hoop stresses across the 

section, Also sketch the radial and hoop stress distribution across the section.
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A 6.5 m long Cantilever carries a uniformly distributed load over the entire 

(one degree), what is the deflection at the 

8M 

Distinguish between slope and deflection. Explain the same with examples for 7M 

 

is loaded as shown in the 

figure Determine the deflection at free end C and the maximum deflection 

 

8M 

Derive an expression for the slope and the deflection of a cantilever beam length 7M 

7M 

A cylindrical shell 1m long, 180mm internal diameter, thickness of metal 8mm 

is filled with a fluid at atmospheric pressure. If an additional 20,000 mm
3
 of the 

fluid is pumped into the cylinder, find the pressure exerted by the fluid on the 

wall of the cylinder. Also find the hoop stress induced. Take E = 2 X 105 

8M 

 

7M 

of 400 mm internal diameter and 100mm thickness contains a fluid 

. Find the maximum and minimum hoop stresses across the 

section, Also sketch the radial and hoop stress distribution across the section. 

8M 

SET - 4 



                      |''|'||||''|''||'|'|

Code No: R1921042 

 

II B. Tech I Semester Regular Examinations, March - 2021 

SWITCHING THEORY AND LOGIC DESIGN  

(Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Solve i) (AD012)16 = (X)5       ii)  (5.204)10 = (X)3. 
[8M] 

 b) Perform the following operations using r-1`s complement arithmetic, 

i) (+43)10 – (-53)10    ii) (3F85)16 – (1E73)16. 

[7M] 

  Or  

2 a) What are logic gates? Explain about different logic gates i) OR gate ii) AND gate 

iii) NAND gate iv) X-OR gate. 

[8M] 

 b) A receiver with even parity hamming code is received the data as 1110110. 

Determine the correct code. 

[7M] 

3 a) Prove the following expression using Boolean algebra and De-Morgan’s theorems. 

Y′Z′+W′X′Z′+W′XY+WYZ′=Z′ 

[8M] 

 b) . Explain about three and four variable K-map. [7M] 

  Or  

4 a) Write a short note on Full Adder. [8M] 

 b) Draw the circuit diagram of a 4-bit adder-subtractor and briefly describe its 

functional principles. 

[7M] 

5 a) Design and explain BCD to decimal decoder and draw its logic diagram. [8M] 

 b) What is encoder? Design octal to binary encoder. [7M] 

  Or  

6 a) Briefly describe about the programmable array logic with suitable diagrams.  [8M] 

 b) Implement the following Boolean function with a multiplexer, 

i) F(A,B,C,D) =∑(1,2,5,8,6,10,12,14) 

ii) F(A,B,C,D) =∑(1,2,5,6,12) 

[7M] 

7 a) Explain about types of sequential circuits. [8M] 

 b) Conversion of SR flip-flop to T-flip-flop. [7M] 

  Or  

8 a) Draw and explain the logic diagram for a 4-bit binary ripple down counter using 

positive edge triggered flip-flops. 

[8M] 

 b) Explain the Buffer Register and Control Buffer Register. [7M] 

9 a) Explain about State diagram and State table in sequential circuits. [8M] 

 b) Discuss the realization of sequence generator with diagram. [7M] 

  Or  

10 a) Draw state diagrams of a sequence detector which can detect 110.  

 b) Draw and explain Moore circuit.  
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Deduce X from the following.   i) (BA0.C) 16 = (X)8    ii) (10101100)2 = (X)16. 

   iii) (FFE.C) = (X)2 

[8M] 

 b) What is an excess-3 BCD code? Which short coming of the 8421 BCD code is 

overcome in the excess-3 BCD code? Illustrate with the help of an example. 

[7M] 

  Or  

2 a) Explain exclusive OR (EX-OR) and exclusive-NOR (EX-NOR) logic gates with 

truth tables. 

[8M] 

 b) Generate Hamming code for the given 11 bit message 10101110101 and rewrite the 

entire message with Hamming code. 

[7M] 

3 a) Find the compliments of the following, 

i) (AB′+C)D′+E.   ii) (ABC)′(A+B+C).  iii) AB′C+A′BC+ABC. 

[8M] 

 b) Simplify the function using six variable K-map 

F(A,B,C,D,E,F)=∑m(0,5,7,8,9,12,13,23,24,25,28,29,37,55,56,57,60,61). 

[7M] 

  Or  

4 a) Write a short note on Half subtractor. [8M] 

 b) Draw the logic diagram of a three-digit Excess-3 adder? And briefly describe its 

functional principle. 

[7M] 

5 a) What is decoder? Construct 3*8 decoder using logic gates and truth table. [8M] 

 b) Design 8*1 multiplexer using 2*1 multiplexer. [7M] 

  Or  

6 a) Briefly describe about the programmable logic arrays with suitable diagrams.  [8M] 

 b) Design full adder from 3 to 8 decoder. [7M] 

7 a) What do you mean by triggering? Explain the various triggering modes with 

examples. 

[8M] 

 b) Convert T flip-flop to D flip-flop. [7M] 

  Or  

8 a) Design a modulo-12 up synchronous counter using T-flip flops and draw the circuit 

diagram. 

[8M] 

 b) Explain in detail about shift registers. [7M] 

9 a) Explain state transition function, finite state model, Terminal state and strongly 

connected machine in finite state machine. 

[8M] 

 b) Explain the state reduction technique. [7M] 

  Or  

10 a) Draw state diagrams of a sequence detector which can detect 010. [8M] 

 b) Draw the diagram of Mealy type FSM for serial adder. [7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Discuss about the representation of negative number. [8M] 

 b) Explain BCD, excess-3 and gray codes with examples. [7M] 

  Or  

2 a) What are SOP and POS forms of logical functions? Explain the standard or 

canonical SOP and POS forms. 

[8M] 

 b) State the Boolean algebra postulates and explain in detail with examples. [7M] 

3 a) Simplify the following Boolean expression to a minimum number of literals, 

i) X′Y′+XY+X′Y. 

ii) (X+Y) (X+Y′). 

iii) X′+XY+XZ′+XY′Z′ 

[8M] 

 b) Explain in detail about five and six variable K-map. [7M] 

  Or  

4 a) Implement the NOR gate realization of full adder. [8M] 

 b) Explain the operation of carry look-a-head adder. [7M] 

5 a) Differentiate Demultiplexer and Decoder. [8M] 

 b) Define multiplexer and explain the procedure to implement 32*1 MUX by using 

4*1 multiplexers. 

[7M] 

  Or  

6 a) Write the comparisons between ROM and PLA. [8M] 

 b) Explain briefly about seven segment displays. [7M] 

7 a) Explain the operation of D-flip flop with the help of truth table. [8M] 

 b) Explain the basic principles of ripple counter. [7M] 

  Or  

8 a) Design a Mod-6 synchronous counter using J-K flip flops. [8M] 

 b) Draw and explain the working of shift right register. [7M] 

9 a) Explain the analysis of clocked sequential circuits. [8M] 

 b) Implement the Sequential Circuit with clock to detect the given sequence without 

overlapping. 

[7M] 

  Or  

10 a) Draw state diagrams of a sequence detector which can detect 011. [8M] 

 b) Explain the state machine capabilities and limitations in detail. 

 

[7M] 
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1 a) Explain the complement representation of negative number with examples. [8M] 

 b) Define even and odd parity. With the help of the generalized form of the Hamming 

code, explain how the number of parity bits required to transmit a given number of 

data bits.  

[7M] 

  Or  

2 a) Write canonical sum and product for each of the following logic functions, 

i) F=∑x,y(1,3)     ii) F = A+B.C    iii) F = πx,y,z(0,6,7) 

[8M] 

 b)  Perform the realization of all basic logic gates using universal gates. [7M] 

3 a) Simplify the following to least number of literals by manipulation of Boolean 

algebra. 

i) AB′C′D+A′B′D+BCD′+A′B+BC′. 

ii) ABC+A′B+ABC′. 

iii) X+XYZ+X′YZ+XW+XW′+X′Y. 

[8M] 

 b) Minimize the following function using the Quine-McCluskey method.  

Y=∑(1,2,5,8,9,10,12,13,16,18,24,25,26,28,29,31) 

[7M] 

  Or  

4 a) Design 1-bit full adder using two half adders. Draw the logic diagram with its truth 

table. 

[8M] 

 b) Design a 4-bit carry ahead adder circuit. [7M] 

5 a) Design a 1:8 demultiplexer using two 1:4 demultiplexer. [8M] 

 b) Implement a 64:1 MUX  using 16:1 and 4:1 Muxs.  [7M] 

  Or  

6 a) List the merits and demerits of PROM ,PAL and PLA. [8M] 

 b) Implement f(A,B,C,D) = ∑(0,1,3,5,6,8,9,11,12,13) using 8:1 MUX and explain its 

procedure. 

[7M] 

7 a) Explain about master-slave flip-flop in detail. [8M] 

 b) Design a 4-bit ripple counter using T-flip-flop. Explain using waveforms. [7M] 

  Or  

8 a) Design and explain a 4-bit ring counter using D-flip flops with relevant timing 

diagrams. 

[8M] 

 b) Draw a 4-bit bi-directional shift register logic diagram and explain its operation. [7M] 

9 a) Explain the difference among a truth table, a state table, a characteristic table and 

an excitation table. 

[8M] 

 b) Draw state diagrams of a sequence detector which can detect 101. [7M] 

  Or  
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10 a) Explain in detail the Mealy state diagram with one example. [8M] 

 b) Design the Clocked Sequential Circuit to detect the given sequence with 

overlapping. 

[7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) What is software process? Elaborate on the changing nature of software in 

detail. 

[8M] 

 b) Explain spiral model with its merits and demerits. [7M] 

  Or  

2 a) Explain about specialized process models. [8M] 

 b) Explain software development life cycle. Discuss various activities during 

SDLC. 

[7M] 

3 a) Explain about Agile Process Models. [8M] 

 b) State and explain various aspects in requirements validation process. [7M] 

  Or  

4 a) Describe five desirable characteristics of a good software requirement 

specification document. 

[8M] 

 b) Explain the structure of Software Requirements document. [7M] 

5 a) Explain about Scenario-Based Modeling. [8M] 

 b) Write about architectural styles and patterns. [7M] 

  Or  

6 a) Explain about Class based modelling. [8M] 

 b) Explain interface analysis and interface design steps. [7M] 

7 a) Distinguish between coupling and cohesion? How do they effect software 

design? 

[8M] 

 b) For a Case study of your choice show the architectural and component design. [7M] 

  Or  

8 a) List and explain different kinds of architecture styles and patterns. [8M] 

 b) Explain the process of mapping dataflow into software architecture. [7M] 

9 a) What is black box testing? Explain the technique specifying rules and its usage 

with the help of an example. 

[8M] 

 b) Explain the COCOMO model for estimation. [7M] 

  Or  

10 a) Explain the methods of System Testing. [8M] 

 b) Distinguish between error and failure. Which of the two is detected by testing? 

Justify. 

[7M] 
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1 a) Explain waterfall model with its merits and demerits. [8M] 

 b) Discuss in brief about different software myths and their consequences. [7M] 

  Or  

2 a) Explain in detail Evolutionary process model. [8M] 

 b) Explain the Software Process Framework. [7M] 

3 a) What is an Agile Process and explain its principles? [8M] 

 b) Describe five desirable characteristics of a good software requirement 

specification document? 

[7M] 

  Or  

4 a) Explain Extreme Programming (XP) process in detailed. [8M] 

 b) What are the differences between functional requirements and non-functional 

requirements? 

[7M] 

5 a) Explain about data modelling concepts in detailed with suitable example. [8M] 

 b) Explain about Flow-oriented modelling and Context-level DFD for the 

Safe Home security function? 

[7M] 

  Or  

6 a) Explain Pattern for Requirement Modelling and Draw a process model showing 

how a requirements review might be organized with Actuator sensor example. 

[8M] 

 b) Discuss about Discovering Analysis Patterns with suitable example. [7M] 

7 a) What is design? Describe the difference between conceptual design and 

technical design? 

[8M] 

 b) Explain the design guidelines that can be used to produce “good quality” classes 

or reusable classes. 

[7M] 

  Or  

8 a) Define the module coupling and explain different type of coupling. [8M] 

 b) Discuss the objective of modular software design. What are the effects of 

module coupling and cohesion? 

[7M] 

9 a) List the golden rules of user interface design. [8M] 

 b) What is software testing? Discuss role of software testing during software 

lifecycle and why it is so difficult? 

[7M] 

  Or  

10 a) What are various kinds of functional testing? Describe any one in detailed. [8M] 

 b) Describe structural testing in detailed with suitable example. [7M] 
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1 a) Explain iterative model with its merits and demerits. [8M] 

 b) A department of computer science has usual resources and usual users for these 

resources. A software is to be developed so that resources are assigned without 

conflict. Draw a DFD specifying the above system. 

[7M] 

  Or  

2 a) Discuss the significance and use of requirement reengineering. What are the 

problems in the formulation of requirements? 

[8M] 

 b) Give an overview of unified process model. [7M] 

3 a) What is an Agile Process and explain its principles? [8M] 

 b) State and explain various aspects in requirements validation process. [7M] 

  Or  

4 a) Explain about Design Modeling Principles in detailed. [8M] 

 b) What are the activities of requirements elicitation and analysis? Explain. [7M] 

5 a) Explain about data modelling concepts in detailed with suitable example. [8M] 

 b) Write about architectural styles and patterns. [7M] 

  Or  

6 a) Discuss about data modelling concepts. [8M] 

 b) Discuss about Discovering Analysis Patterns with suitable example. [7M] 

7 a) What is design? Describe the difference between conceptual design and 

technical design? 

[8M] 

 b) Define module cohesion and explain different type of cohesion? [7M] 

  Or  

8 a) What is system modelling? Explain the process of creating models and the 

factors that should be considered when building models. 

[8M] 

 b) Discuss the objective of modular software design. What are the effects of 

module coupling and cohesion? 

[7M] 

9 a) List the golden rules of user interface design. [8M] 

 b) Explain the various strategies of design. Which design strategy is most popular 

and practical? 

[7M] 

  Or  

10 a) Distinguish between error and failure. Which of the two is detected by testing? 

Justify. 

[8M] 

 b) What is black box testing? Explain the technique specifying rules and its usage 

with the help of an example. 

[7M] 
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1 a) Discuss in brief about different software myths and their consequences. [8M] 

 b) Explain waterfall model with its merits and demerits. [7M] 

  Or  

2 a) Explain in detail Evolutionary process model. [8M] 

 b) Explain software development life cycle. Discuss various activities during SDLC. [7M] 

3 a) Explain about Agile Process Models its principles? [8M] 

 b) State and explain various aspects in requirements validation process. [7M] 

  Or  

4 a) Describe five desirable characteristics of a good software requirement 

specification document. 

[8M] 

 b) Explain Extreme Programming (XP) process in detailed. [7M] 

5 a) Explain about Flow-oriented modelling and Context-level DFD for the 

web-based e-marketing system such as “Amazon”? 

[8M] 

 b) Write about architectural styles and patterns. [7M] 

  Or  

6 a) Explain about Class based modelling. [8M] 

 b) Discuss about Discovering Analysis Patterns with suitable example. [7M] 

7 a) Distinguish between coupling and cohesion? How do they effect software design? [8M] 

 b) What is system modelling? Explain the process of creating models and the factors 

that should be considered when building models. 

[7M] 

  Or  

8 a) List and explain different kinds of architecture styles and patterns. [8M] 

 b) Explain the process of mapping dataflow into software architecture. [7M] 

9 a) What is white box testing? Explain the technique specifying rules and its usage 

with the help of an example. 

[8M] 

 b) Using a schematic diagram and suitable example to show the order in which the 

following are estimated in the COCOMO estimate technique: Cost, Effort, 

Duration, and Size. 

[7M] 

  Or  

10 a) What is the purpose of Delphi method? State advantages and disadvantages of the 

method. 

[8M] 

 b) Distinguish between error and failure. Which of the two is detected by testing? 

Justify. 

[7M] 
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1 a) Apart from the challenges of heterogeneity, business and social change, and trust 

andsecurity, identify other problems and challenges that software engineering is 

likely to face inthe 21st century. 

[5M] 

 b)  “The Manifesto for Agile Software Development”. Can you think of a situation in 

which one or more of the four “values” could get a software team into trouble? 

[5M] 

 c) Discuss two examples of software development projects that would be amenable to 

an application of waterfall model. Why is the waterfall model suitable in these 

cases? 

[5M] 

  Or  

2 a) Suppose you have been asked to develop a small application that analyzes each 

course offered by a university and reports the average grade obtained in the course 

(for a given term). What software model(s) would you choose and why? 

[5M] 

 b) Computer science graduates are considered a best fit for software industry. In 

contrast, software firms often hire other engineering department graduates too. 

Identify the reasons that convinces the firms to hire them. 

[5M] 

 c) Compare and contrast Extreme Programming to Scrum techniques [5M] 

3 a) Many modern applications change frequently—before they are presented to the 

end user and then after the first version has been put into use. Suggest a few ways 

to build software to stop deterioration due to change. 

[5M] 

 b) Why is it important to make a distinction between developing the user 

requirements and developing system requirements in the requirements engineering 

process?  

[5M] 

 c) Let’s assume that you’ve convinced the customer to agree to every demand that 

you have as a developer. Does that make you a master negotiator? Why? 

[5M] 

  Or  

4 a) Explain why test-first development helps the programmer to develop a better 

understanding of the system requirements. What are potential difficulties with test-

first development 

[5M] 

 b) If developing a program for solving a problem requires effort E, it is estimated that 

an industrial-strength software for solving that problem will require 10E effort. 

Where do you think this extra effort cost is spent? 

[5M] 

 c) Write a set of non-functional requirements for the healthcare system, and describe 

the reason that made you to mention them. 

[5M] 

5 a) An important communication principle states “prepare before you communicate.” 

Howshould this preparation manifest itself in the early work that you do? What 

work products mightresult as a consequence of early preparation? 

[7M] 

 b) Develop a sequence diagram showing the interactions involved when a student 

registersfor a course in a university. Courses may have limited enrolment, so the 

registrationprocess must include checks that places are available. Assume that the 

student accessesan electronic course catalog to find out about available courses. 

[8M] 

  Or  
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6 a) How might you use a model of a system that already exists? Explain why it is not 

alwaysnecessary for such a system model to be complete and correct. Would the 

same be true ifyou were developing a model of a new system? 

[8M] 

 b) Draw a weather station state diagram, and identify several objects that could be 

used in the weather station. 

 

[7M] 

7 a) Using the architecture of a house or building as a metaphor, draw comparisons 

withsoftware architecture. How are the disciplines of classical architecture and the 

software architecturesimilar? How do they differ? 

[5M] 

 b) Does “refactoring” mean that you modify the entire design iteratively? If not, what 

doesit mean? 

[5M] 

 c) What are the strategic options for legacy system evolution? When would you 

normally replace all or part of a system rather than continue maintenance of the 

software? 

[5M] 

  Or  

8 a) Identify the ways to assess the quality of a software design. [7M] 

 b) You are a WebApp designer for Distance Learning Corporation. You intend to 

implement an Internet-based “learning engine” that will enable you to 

delivercourse content to a student. The learning engine provides the basic 

infrastructure for deliveringlearning content on any subject. Developa prototype 

interface design for the learning engine. 

 

[8M] 

9 a) Explain why it is not necessary for a program to be completely free of defects 

before it isdelivered to its customers and explain why testing can only detect the 

presence of errors, not their absence. 

[8M] 

 b) Compatibility is an important quality dimension. What must be tested to ensure 

thatcompatibility exists for a WebApp? 

[7M] 

  Or  

10 a) Give at least three examples in which black-box testing might give the impression 

that“everything’s OK,” while white-box tests might uncover an error. Give at least 

three examplesin which white-box testing might give the impression that 

“everything’s OK,” while black-boxtests might uncover an error. 

[9M] 

 b) Some people argue that developers should not be involved in testing their own 

code but thatall testing should be the responsibility of a separate team. Give 

arguments for and againsttesting by the developers themselves. 

[6M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) What are the limitations of KVL and KCL (3M) 

 b) Calculate the current drawn by a 220V dc motor of armature resistance 0.5 Ω 

and back emf 200 V. 

(3M) 

 c) The no load current of a transformer is 15A at a power factor of 0.30 lagging, 

when connected to 500V, 50Hz. Find the magnetizing component of no load 

current.  

(2M) 

 d) Define slip of an induction motor. (2M) 

 e) 
Draw the V-I characteristic of PN junction diode  

(2M) 

 f) What is feedback amplifier? (2M) 

PART -B 

2. a) Consider a suitable example and explain how to convert star to delta and delta 

to star network. 

(7M) 

 b) Find Vab in the circuit shown below. 

 

(7M) 

3. a) Discuss in detail about 3-point starter with a neat diagram (7M) 

 b) A shunt generator supplies 96A at a terminal voltage of 200V. The armature 

and shunt field resistances are 0.1Ω and 50Ω respectively. The iron and 

frictional losses are 250W. Find (i) e.m.f generated (ii) copper losses (iii) 

commercial efficiency. 

 

(7M) 

4. a) Derive EMF equation of a transformer. (7M) 

 b) Compare and discuss core and shell type transformers. 

 

(7M) 
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5. a) Explain in detail the principle of operation of induction motor. (7M) 

 b) A 3-phase, 6 pole, 50Hz induction motor has a slip of 1% at no-load and 3% at 

full load. Find synchronous speed, no-load speed and full load speed.  

 

(7M) 

6. a) What is diode and also explain about PN junction diode.  (7M) 

 b) Discuss in detail about integrator and differentiator using OP-AMP 

 

(7M) 

7. a) Sketch and discuss in detail about P-N-P junction transistor. (7M) 

 b) Explain basic concept of feedback amplifier (7M) 
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PART –A 

1. a) Differentiate between SI engine and CI engine.  

 b) Discuss the methods to improve the performance of steam power plant.  

 c) Draw the PV and TS plots of Brayton cycle and indicate all the processes.  

 d) Write the advantages of multi stage pumps.  

 e) Discuss about performance curves of hydraulic turbine.  

 f) Write the advantages of hydroelectric power plant.  

PART -B 

2. a) Explain in detail the port timing diagram of two stroke SI engine.  

 b) What is the necessity lubrication system in an IC engine? With a neat sketch explain 

the working of wet sump lubrication system. 

 

 

3. a) Explain the working of a simple Rankine cycle and derive the expression for its 

thermal efficiency. 

 

 b) In a Delaval turbine steam issues from the nozzle with a velocity of 1200 m/s. The 

nozzle angle is 20
0
, the mean blade velocity is 400 m/s, and the inlet and outlet 

angles of the blade are equal. The mass of steam flowing through the turbine per 

hour is 1000 kg. Calculate: i) Blade angles, ii) Relative velocity of steam entering 

the blades, iii) Tangential force on the blade, iv) Power developed, v) Blade 

efficiency. Take blade velocity coefficient as 0.8. 

 

 

4. a) Discuss the effect of operating variables on thermal efficiency of an open cycle gas 

turbine plant. 

 

 b) A gas turbine unit has a pressure ratio of 6 : 1 and maximum cycletemperature of 

610°C. The isentropic efficiencies of the compressor and turbine are 0.80 and 

0.82respectively. Calculate the power output in kilowatts of an electric generator 

geared to the turbinewhen the air enters the compressor at 15°C at the rate of 16 

kg/s.Take CP = 1.005 kJ/kg K and γ = 1.4 for the compression process, and take CP 

= 1.11 kJ/kgK and γ = 1.333 for the expansion process. 

 

 

5. a) A 10 cm diameter jet of water exerts a force of 2 KN in the direction of flow against 

a stationary flat plate which is inclined at an angle of 30
0
 with the axis of the 

stream.Find a) Force normal to the plate b) Velocity of jet c) Mass flow rate of water 

kg/sec. 

 

 b) Derive the equation for work done by the impeller of a centrifugal pump.  
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6. a) Differentiate between impulse turbines and reaction turbines.  

 b) A Pelton wheel generates 8000 kW under a net head of 130 m at a speed of 200 rpm. 

Assume coefficient of velocity for the nozzle 0.98, hydraulic efficiency 87%, speed 

ratio 0.46, and the jet diameter is 1/9
th

 of wheel diameter. Determine: i)Discharge 

required, ii) Diameter of the wheel, iii) Diameter and number of jets, iv) specific 

speed. Take mechanical efficiency as 75%. 

 

 

7. a) Draw the general layout of a hydro electric power plant and explain its construction 

and working. 

 

 b) Define load duration curve. Explain the method of its construction and state its 

advantages in the design of a power plant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

SET - 1 R16 



                      |''|'||||''|''||'|'|

  

Code No: R1621033 

 

II B. Tech I Semester Supplementary Examinations, March - 2021 

THERMODYNAMICS 
(Com to ME, AE and AME) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

Steam tables to be supplied 

PART –A  

1. a) What is meant by Quasi-static process (2M) 

 b) What do you understand by compressibility chart (2M) 

 c) What is a reversed heat engine (3M) 

 d) What is meant by dryness fraction (2M) 

 e) What is meant by relative humidity? (2M) 

 f) What are the uses of combined cycles? (3M) 

PART –B 

2. a) Explain the working of constant volume gas thermometer with neat sketch (7M) 

 b) Explain the concept of thermodynamic equilibrium. What is its importance in 

thermodynamics 

 

(7M) 

3.  325 kJ of heat is supplied to a system at constant volume.The system rejects 365 

kJ of heat at constant pressure and 100kJ of work is done on it. The system is 

brought to its initial state by an adiabatic work. Calculate all values of internal 

energy at all end states if initial value is 400J 

 

(14M) 

4. a) Show that the transfer of heat through a finite temperature difference is 

irreversible 

(7M) 

 b) Show that the dissipation of stirring work to internal energy is irreversible 

 

(7M) 

5.  Steam initially at 2 Mpa, 250
0
C expands reversibly and adiabatically in a steam 

turbine at 50
0
C.Determine the ideal work put of the turbine per kg of steam 

 

(14M) 

6. a) Discuss the methods of preparing a psychometric chart (7M) 

 b) Derive the expressions for mixtures of ideal gases for the enthalpy and entropy. 

 

(7M) 

7.  A diesel cycle operating on an air standard cycle has a compression ratio of 

15.The pressure and temperature at the beginning of the compression are 1.04 

bar and 15
0
C.If the maximum temperature of the cycle is 2330K,determine the 

thermal efficiency and (b) the mean effective pressure 

(14M) 
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Note: 1. Question Paper 

 2. Answer

 3. Answer any 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1. a) Convert the decimal number 96 into binary and convert it to gray code number.

 

 b) Determine canonical POS form for the function T (x, y, z) = x(y + z).

 

 c) 

What is the function F realized by the above circuit?

 d) Explain basic structure of PROM

 e) Convert T Flip Flop to D Flip Flop

 f) Explain the representation of State Table in detail

2. a) Perform the subtraction with the following unsigned binary numbers by taking 

the 2’s complement of the 

i. 11010-

ii. 11010-

iii. 100-110000

iv. 1010100

 b) Convert the following to Decimal and then to Binary.

(a) (2311)

(b) (A44D)

(c) (7444)

(d) (7667)

 

3. a) Simplify the logic functions from binary to seven 

converter. 

 b) Simplify the following using Tabular method

 F (A , B , C , D , E) = ∑

II B. Tech I Semester Supplementary Examinations, March - 

SWITCHING THEORY AND LOGIC DESIGN 
(Com to ECE, EIE and ECC) 

                                      Max. Marks:

Question Paper consists of two parts (Part-A and Part-

Answer ALL the question in Part-A 

3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

 

PART –A 

Convert the decimal number 96 into binary and convert it to gray code number.

Determine canonical POS form for the function T (x, y, z) = x(y + z). 

 

realized by the above circuit? 

structure of PROM 

Convert T Flip Flop to D Flip Flop 

Explain the representation of State Table in detail 

PART -B 

Perform the subtraction with the following unsigned binary numbers by taking 

the 2’s complement of the subtrahend. 

-10000 

-1101 

110000 

iv. 1010100-1010100 

Convert the following to Decimal and then to Binary. 

(a) (2311)16 

(b) (A44D)16 

(c) (7444)8 

(d) (7667)8 

Simplify the logic functions from binary to seven segment display code 

Simplify the following using Tabular method 

∑(0, 2, 4, 6, 9, 11, 13, 15, 17, 21, 25, 27, 2, 31). 
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Convert the decimal number 96 into binary and convert it to gray code number. (2M) 

(3M) 

(3M) 

(2M) 

(2M) 

(2M) 

Perform the subtraction with the following unsigned binary numbers by taking (7M) 

(7M) 

segment display code (7M) 

 

(7M) 
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4. a) Draw the logic diagram 4-bit binary adder-subtractor circuit and explain its 

operation. 

(7M) 

 b) Design full adder from 3 to 8 decoder. 

 

(7M) 

5. a) Design and implement Full adder with PLA. (7M) 

 b) Write the comparisons between PAL, PLA. 

 

(7M) 

6. a) With the aid of external logic, convert D type flip-flop to a JK flip-flop. (7M) 

 b) Design a synchronous modulo-12 counter using NAND gates and JK flip flops. 

 

(7M) 

7. a) Draw a state diagrams of a sequence detector which can detect 011. (7M) 

 b) Reduce the number of states in the following state table and tabulate the 

reduced   state table. 

 
 

(7M) 
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 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) What is the minimal set of connectives required to form a well formed 

formula? 

(2M) 

 b) Prove that A – (B ∩ C) = (A-B) U (A-C). (3M) 

 c) What is an Abelian Group? (2M) 

 d) Define permutation and combination. (2M) 

 e) List different methods for solving recurrence relations. (3M) 

 f) How many vertices will the graph contain, if there are 6 edges and degree all 

vertices is 3? 

(2M) 

PART -B 

2. a) Show that S v R is tautologically implied by (P v R) ˄ (P→R) ˄ (Q→S). (7M) 

 b) Obtain equivalent PDNF for the propositional function ~(P V Q)↔(P ɅQ). 

 

(7M) 

3. a) Let A={1, 2,3 ,4} and f and g be functions from A to A given by f={(1,4), 

(2,1), (3,2),(4,3)} and g={(1,2), (2,3), (3,4), (4,1)}. Prove that f and g are 

inverse of each other. 

(7M) 

 b) Prove that (S,≤) is a Lattice, where S= {1,2,5,10} and ≤ is for divisibility. 

 

(7M) 

4. a) Using Euclidean Algorithm, find GCD(1819,3587). (7M) 

 b) Let X={2,3,6,12,24,36} and a relation ′≤’ be such that x ≤ y, if x divides y. 

Draw Hasse diagram of (x,≤). 

 

(7M) 

5. a) How many different five digit numbers can be formed from the digits 0, 1, 2, 3 

and 4? 

(7M) 

 b) State and explain properties of pigeon hole principle and explain how it is 

useful 

 

(7M) 

6. a) Explain how to solve recurrence relations using generating methods. (7M) 

 b) Find a general expression for a solution to the recurrence relation an – 5an-1 + 

6an-2 = 4
n
 for n≥2. 

 

(7M) 

7. a) Explain algorithm for finding Hamiltonian cycle in a graph, with an example. (7M) 

 b) Show that the number of odd degree vertices in a graph is always even. (7M) 
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PART –A  

1. a) Explain ohm’s law. (3M) 

 b) Derive torque equation of DC motor. (3M) 

 c) Write the principle of operation of single phase transformer. (4M) 

 d) Write different applications of three phase induction motors. (4M) 

 e) Draw the circuit diagram for PN junction half wave rectifier. (4M) 

 f) Write the applications of NPN and PNP transistors. (4M) 

PART -B 

2. a) Explain kirchoff’s laws with examples. (8M) 

 b) Find the equivalent resistance between X and Y. 

 
  

(8M) 

3. a) Derive EMF equation of DC generators and explain different types of DC 

motors. 

(8M) 

 b) Explain speed control methods on DC shunt motors. 

 

(8M) 

4. a) Derive EMF equation of single phase transformer. (8M) 

 b) Explain different losses in single phase transformer and derive the formulas for 

efficiency and regulation of transformer. 

 

(8M) 

5. a) Explain working principle of operation of alternators. (8M) 

 b) Explain slip-torque characteristics of three phase induction motor. 

 

(8M) 

6. a) Explain VI characteristics PN junction diode and list the applications of PN 

junction diode. 

(8M) 

 b) Draw the circuit diagram of a full-wave rectifier using centre-tap transformer. Explain 

its working principle. Determine the DC output voltage 
(8M) 

7. a) Describe the operation mechanism of an NPN transistor with diagrams. (8M) 

 b) Draw the circuit diagram of a negative feedback amplifier and obtain an expression for 

its closed loop gain. 
(8M) 
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 3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A 

1. a) What do you mean by IC Engine and how do you classify the IC engines? (4M) 

 b) State the differences between impulse and reaction turbines. (3M) 

 c) What are possible modifications in gas turbine cycle? Explain. (4M) 

 d) State any two faults and their remedies on centrifugal pump. (4M) 

 e) Distinguish between Pelton, Kaplan and Francis turbines. (3M) 

 f) List out important hydropower plants in India. (4M) 

PART -B 

2. a) Explain the various mechanisms of lubrication systems and their functions. (8M) 

 b) Explain the typical Port timing diagram and the significance of each angle in the 

Port timing diagram in Two Stroke Engine 

 

(8M) 

3. a) Describe reheat cycle and compare it with simple Rankine cycle. (8M) 

 b) In a single stage simple impulse turbine the steam flows at rate of 5 kg/s. It has 

rotor of 1.2 mdiameter running at 3000 rpm. Nozzle angle is 18
0
, blade speed ratio 

is 0.4, velocity coefficient is 0.9,and outlet angle of blade is 3
0
 less than inlet 

angle. Determine blade angles and power developed. 

 

(8M) 

4. a) What are the three basic components of a gas turbine power plant? What is the air 

standard cycle of such a plant? What are the processes it consists of? Explain in 

detail. 

(8M) 

 b) A gas turbine unit receives air at 1 bar, 300 K and compresses it adiabatically to 

6.2 bar. Thecompressor efficiency is 88%. The fuel has a heating value of 44186 

kJ/kg and the fuel-air ratio is0.017 kg fuel/kg of air. The turbine internal efficiency 

is 90%. Calculate the work of turbine andcompressor per kg of air compressed and 

thermal efficiency. For products of combustion cp= 1.147 kJ/kg K, γ = 1.33 

 

(8M) 

5. a) Derive an expression for force exerted by the jet of water on moving curved plate? (8M) 

 b) What are multistage centrifugal pumps? Explain any one with neat sketch. 

 

(8M) 

6. a) Explain briefly the principles on which a Kaplan turbine works. (8M) 

 b) A Francis turbine working under a head of 5 m at a speed of 210 rpm develops 75 

KW when the rate of flow of water is 1.8 m
3
/ sec. If the head is increased to 16 m, 

determine the speed, discharge and power. 

(8M) 
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7. a) The loads on a power plant with respect to 24 hours are listed below. 

Time (Hrs) 0 – 6 6 – 8 8 – 12 12 – 14 14 – 18 18 – 22 22 – 24 

Load (MW) 50 60 70 40 80 90 50 

(i) Draw the load curve and find out the load factor of the power generation. 

(ii) If the loads above 60MW are taken by a standby unit of 20MW capacity, find 

the load factor of the standby unit.   

(8M) 

 b) Write short notes on the following: i) Firm Power ii) Secondary power iii) 

Utilization factor iv) Load duration curve. 

(8M) 
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PART –A  

1. a) Discuss on multi excited magnet field system. (3M) 

 b) Explain functions of commutator and brushes in dc genrators. (3M) 

 c) Write about different losses in Dc motors. (4M) 

 d) Draw phasor diagrams of single phase transformer on no load. (4M) 

 e) A 3-φ , 400V,50Hz, 6-pole induction motor drawing a line current of 80 A at 0.85 

p.f.  

 Calculate synchronous speed, slip, rotor frequency and rotor speed. 

(4M) 

 f) Explain the operating characteristics of shaded pole motor. (4M) 

PART -B 

2. a) Draw and explain the general block diagram of an electromechanical energy 

conversion system. 

(8M) 

 b) Derive an expression for co-energy density of an electromechanical energy 

conversion device.  

 

(8M) 

3. a) Explain principle of operation of DC generators and Derive EMF Equation of 

D.C Generator.     

(8M) 

 b) Draw and explain magnetization and load characteristics of DC shunt generators. 

 

(8M) 

4. a) Explain constructional details and principle of operation of DC motor. (8M) 

 b) With circuit diagram explain the conduction of Swinburne’s test when the  

machine act as shunt motor. 

 

(8M) 

5. a) Explain working principle of transformer and derive EMF equation for 

transformer. 

(8M) 

 b) Explain OC test and SC test on single phase transformer. 

 

(8M) 

6. a) Explain Principle of operation and construction details of three-phase induction 

motors. 

(8M) 

 b) Explain the slip –Torque characteristics of induction motor.    

 

(8M) 

7. a) Explain constructional details and working principle of single phase induction 

motor and write its applications. 

(8M) 

 b) Explain working principle of  AC servomotor. (8M) 
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PART –A  

 
1. a) Explain substitution instance with example?  (3M) 

 b) Find LCM of 230, 416. Using Euclidian algorithm (4M) 

 c) Explain permutation function? (4M) 

 d) Explain trivial graph with example? (3M) 

 e) Define ring? (4M) 

 f) Explain characteristic root with example? (4M) 

PART –B 
 

2. a) Show that the following set of premises are in  consistent 

P→Q  ,   P→R  ,  Q→ ¬ R ,   P 

(8M) 

 b) Write the predicates (i)“x is the father of the mother of y”  

                                 (ii) “ All the world loves a lover” 

 

(8M) 

3. a) Prove that if n is a composite integer, n has a prime divisor less than equal to 

square root of n ? 

(8M) 

 b) Prove that by mathematical induction  3 divides n
3
 + 2n  where n is a  positive 

integer ? 

 

(8M) 

4. a) If  f :  X→ Y and  g: Y→ Z and both f and g are on-to, show that ( g օ f ) is also  

on-to. Is  ( g օ f )  one-to-one if both g and f are one-to-one? 

(8M) 

 b) Define Hasse’s diagram? Set B ={a, b, c} and A = P( B ) be the power set of B. 

Draw the hasse’s diagram for  subset on poset A. 

 

(8M) 

5. a) Differentiate between Hamiltonian graphs and Eulerian graphs.  (8M) 

 b) Explain depth first search algorithm to find spanning tree of a graph with suitable 

example? 

 

(8M) 

6. a) From 6 boys and 4 girls 5 are to be selected for admission for a particular course. 

In how many ways can this be done if there must be exactly 2 girls? 

(8M) 

 b) Show that inverse of the product of two elements of a group is the product of 

their inverses taken in the reverse order? 

 

(8M) 

7. a) Solve the recurrence relation an+2 – 2 an+1 +  an = 2
n
  where  a0 = 2 and a1 = 1? (8M) 

 b) Find the generating function for the sequence  

i) 1, 0, 1, 0 , ……… 

ii) 0,  0,  2,  2,  2,  2, …………………….. 

(8M) 
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Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain the relation of Managerial Economics with other disciplines. [8M] 

 b) What is Law of demand? What are its assumptions and exceptions. [7M] 

2 a) Define Elasticity of demand and illustrate the measurement of price elasticity of 

demand. 

[8M] 

 b) What are the different methods of Demand forecasting? Illustrate any two of them. [7M] 

3 a) Discuss the Internal and External economies of large scale production. [8M] 

 b) What is meant by Break - even - Analysis? Explain its assumptions, limitations and 

applications. 

[7M] 

4 a) Identify the features of Perfect competition? How is price determined in a perfectly 

competitive market. 

[8M] 

 b) Explain Market Skimming pricing and Penetration pricing and state when these 

pricing strategies are adopted. 

[7M] 

5 a) Compare and contrast Sole Proprietorship and Partnership forms of business 

organisations.  

[8M] 

 b) What do you understand by Business Cycle? State the features of business cycles.  [7M] 

6 a) Differentiate between a Journal and Ledger. Present the proforma of each.  [8M] 

 b) From the following information of Raghuvaran, prepare Trading Account and Profit 

and Loss Account for the year ended 31-12-2018. 

Trail Balance  

[7M] 

 

Particulars  Dr(Rs) Cr (Rs.) 
Capital   7,610 

Cash in hand  30  

Purchases  8990  

Sales   11,060 

Cash in bank  885  

Fixtures and fittings  225  

Lighting and heating  65  

Freehold premises  1500  

Bills receivable  825  

Returns inwards  30  

Salaries  1075  

Creditors   1,950 

Debtors  5700  

Stock on 31-12-2017 3000  

Printing  225  

Bills payable   1,875 

Rates & taxes  190  

Discount   445 

Discount  200  

Total: 22940 22,940 
Stock on 31-12-2018 was valued at Rs. 1,800. Prepare Trading and Profit and Loss 

Account for the year ending 31-12-2018. 
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7 a) What are the objectives and limitations of Ratio analysis. [8M] 

 b) Explain the significance of Funds Flow Statement. 

 

[7M] 

8 a) What is Capital Budgeting? Explain the nature of capital budgeting decisions. [8M] 

 b) Enumerate Discounted cash flow methods of capital budgeting and explain briefly 

Net Present Value technique of capital budgeting.  

[7M] 
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1 a) Explain about atmospheric, gauge and vacuum pressure. [8M] 

 b) A simple U-tube manometer containing mercury is connected to a pipe in which a 

fluid of specific gravity 0.8 and having vacuum pressure is flowing. The other end 

of the manometer is open to atmosphere. Find the vacuum pressure in pipe, if the 

difference of mercury level in the two limbs is 40 cm and the height of fluid in the 

left from the centre of pipe is 15cmbelow. 

[7M] 

  Or  

2 a) Explain the working of Micro manometers with neat sketch. [8M] 

 b) A differential manometer is connected to two pipes whose centers are at 3m 

difference in height. Higher level pipe is carrying liquid of specific gravity of 0.9 at 

a pressure of 1.8 bar and another pipe is carrying liquid at specific gravity of 1.5 at a 

pressure of 1 bar. The centre of pipe carrying low pressure liquid is 2m above the 

higher level of the mercury in the manometer. Find out the difference in mercury 

level in the manometer in cm.  

[7M] 

3 a) Derive Bernoullis equation and state assumptions [8M] 

 b) The water is flowing through a pipe having diameters 20cm and 10cm at sections 1 

and 2 respectively. The rate of flow through pipe is 35litres/s. The section 1 is 6m 

above datum and section 2 is 4m above datum. If the pressure at section 1 is 

3924N/cm
2
 find the intensity of pressure at section 2. 

[7M] 

  Or  

4 a)  Discuss the continuity equation for 3D flow.  [8M] 

 b) A horizontal venturimeter with inlet and throat diameters 40cms and 20cms 

respectively is used to measure the flow of water. The reading of differential 

Manometer connected to the inlet and throat is 18 cm of mercury. Determine the 

rate of flow. Take Cd=0.97 

[7M] 

5  A pipe line ABC 180 m long is laid on an upward slope of 1 in 60. The length of 

portion AB is 90 m and its diameter is 0.15 m. At B the pipe section suddenly 

enlarges to 0.30 m diameter and remains so for the remainder of its length BC, 90m. 

A flow of 50 liters per second is pumped into the pipe at its lower end A and is 

discharged at the upper end C into a closed tank. The pressure at the supply end A is 

137.34 kN/m
2
. Sketch 

(a) the total energy line 

(b) the hydraulic gradient line and also find the pressure at discharge end C. Take f 

= 0.02 in   
gD

flv
h f

2

2

=  

[15M] 

  Or  
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6  A pipeline of 600 mm diameter and a 4km length connects two reservoirs. The 

difference of water levels in the reservoirs is 20 m. At a distance of 1 km from the 

upper reservoir, a small pipe is connected to the pipelines. The water can be taken 

from the small pipe. Find the discharge to the lower reservoir if  

(i) No water is taken from the small pipe, and  

(ii)  0.1 m
3
 /s of water is taken from small pipe. Take coefficient of friction 

=0.005 and neglect minor losses. 

 

[15M] 

7 a) What is Notch? How are the notches classified? [7M] 

 b) Find the discharge through a triangular notch under a constant head of 0.25m if the 

angle of the notch is 1200.  Take Cd=0.62. 

[8M] 

  Or  

8 a) Discuss the various empirical formulae for discharge over weirs? [8M] 

 b) A rectangular weir is 2m long and has a head of 0.675m. Find the discharge taking 

into account two end contractions. 

 

[7M] 

9 a) What are different types of drag? What is streamlining? What is its effect on the 

Different types of drag? 

[8M] 

 b) Explain laminar boundary layer over a thin flat plate. [7M] 

  Or  

10 a) What do you understand by turbulent flow? What factors decides the type of flow in 

pipes? 

[8M] 

 b) A plate of 600mm length and 400mm wide is immersed in a fluid of G=0.9 and 

kinematic viscosity V=10
−4

m
2
/s. The fluid is moving with a velocity of 6m/s. Find 

boundary layer thickness and shear stress at the end of the plate. 

[7M] 
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1 a) A tank has a base 4m square from which four side slope outward at 45
0
 to the 

horizontal for a vertical height of 3m they then turn vertically upward for another 

3m. The tank is filled with water of full depth of 6m. Find the total pressure and 

centre pressure on one of the sloping sides of the tank 

[8M] 

 b) Define capillarity and surface tension and discuss the factors affecting them. [7M] 

  Or  

2 a) Explain with sketches how an inverted U-tube manometer is used to measure small 

pressure differences 

[8M] 

 b) Explain the importance of vapour pressure in fluid mechanics. 

 

[7M] 

3 a) What do you understand by turbulent flow? What factors decides the type of flow in 

pipes? 

[8M] 

 b) Water is flowing through a rough pipe of diameter 40cm and length 3000m at the 

rate of 0.4 m
3
/s. Find the power required to maintain this flow. Take the Average 

height of roughness of K = 0.3mm. 

[7M] 

  Or  

4 a) A horizontal venturimeter with inlet diameter 20cm and throat diameter 10cm is 

used to measure the Flow of oil of Sp. gr. 0.8. The discharge of oil through 

venturimeter is 60liters/s. Find the reading of the oil-mercury differential 

manometer. Take Cd=0.98 

[8M] 

 b)  Explain about flow net analysis [7M] 

5 a) Derive Darcy-Weisbach equation for loss of head in apipe [8M] 

 b) Explain about Total energy line and hydraulic gradient line [7M] 

  Or  

6  The difference in water surface levels in two tanks, which are connected by three 

pipes in series of lengths 300m, 170m, and 210m and of diameters 300mm, 200mm 

and 400mm respectively is 12m. Determine the rate of flow of water if co-efficient 

of friction are 0.005, 0.0052 and 0.0048 respectively. Considering: (i) minor losses 

(ii) neglecting minor losses. 

 

[15M] 

7 a) Give a brief note on crested weirs and ogee weirs. [7M] 

 b) What is an orifice meter? Give the classification of orifices and their applications. [8M] 

  Or  
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8 a) Define velocity of approach. How can you account for it while computing the 

discharge over weirs?  

[8M] 

 b) Discuss the character tics of flow over Triangulal and trapezoidal notches? 

 

[7M] 

9 a) What do you understand by Boundary Layer? Explain the development of 

Boundary layer over a flat plate 

[8M] 

 b) It is required to determine the frictional drag of a submarine. The length of the 

hull is 75m and its surface area is 3000m
2
. The submarine is travelling at a 

constant speed of 5m/s. critical Reynolds number at which the flow in the 

boundary layer changes from laminar to turbulent is 5 x 10
5
 . Assuming that the 

boundary layer at the leading edge is laminar, obtain the frictional drag and the 

power required to propel the submarine at 5m/s. Take V=1 x 10
-6

m
2
 /s and 

P=1000kg/m
3
 . 

[7M] 

  Or  

10 a) Derive Von Karman momentum integral equation.  [8M] 

 b) What do you mean by boundary layer separation? What is the effect of pressure 

gradient on boundary layer separation? 

[7M] 
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1 a) Distinguish between simple manometer and a differential manometer. [8M] 

 b) Calculate the specific weight, specific mass, specific volume and specific gravity of a 

liquid having a volume of 6 m
3
 and weight of 44 kN. 

[7M] 

  Or  

2 a) Show that the rate of increase of pressure in a vertical direction in a fluid at rest is 

equal to the weight density of the fluid at that point.  

[8M] 

 b) A vertical cylinder of diameter 180 mm rotates concentrically inside another cylinder 

of diameter 181.2 mm. The space between the cylinder is filled with the oil whose 

viscosity is 8 poise. Find out the power required to rotate the cylinder at 100 rpm  

[7M] 

3 a) Mention the different forces in a fluid flow. For the Euler’s s equation of motion, 

which force are taken into consideration. 

[8M] 

 b) What are the applications of Momentum equation? Explain. [7M] 

  Or  

4  Distinguish between:  

(i) Steady flow and un-steady flow, 

(ii)  Uniform and nonuniform flow, 

(iii)  Compressible and incompressible flow,  

(iv) Rotational and irrigational flow 

(v) Laminar and turbulent flow. 

[15M] 

5 a) Discuss the characteristics of laminal &Turbulent flows. [7M] 

 b) Define minor losses in pipes and obtain equation for any four losses. [8M] 

  Or  

6  Explain how the following flow problems are analyzed. 

i) Series pipe connection  

(ii) parallel pipe connection and iii) Equivalent pipe connection 

[15M] 

7 a) A right angled V-notch is used for measuring a discharge of 30 l/s. an error of 2mm 

was made in measuring the head over the notch. Calculate the percentage error. Take 

Cd=0.62. 

[7M] 

 b) Write briefly and Sketch neatly the following i) Venturimeter, ii) Pitot tube and iii) 

Orifice meter. 

[8M] 

  Or  
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8 a) A 150mm X 75mm Venturi meter with a coefficient of discharge 0.98 is to be 

replaced by an orifice meter having a coefficient of discharge 0.60. If the both the 

meters are to give the same differential mercury manometer reading for a discharge of 

100 liters per second and the inlet diameter is to remain 150mm. what should be 

diameter of the orifice? 

[8M] 

 b) What is a weir? How are weirs classified? Discuss with neat sketch. [7M] 

9  Explain the concept of boundary layer? What is the importance of boundary layer in 

fluid flow problems? Derive Von Karman momentum integral equation. 

[15M] 

  Or  

10  Define boundary layer and explain the fundamental causes of its existence. Also 

discuss the various methods of controlling the boundary layer. 

[15M] 
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1 a) What is the importance of a manometer? Explain the types of manometers in brief.  [8M] 

 b) Explain the term total pressure acting on a plane surface immersed in a fluid at any 

angle. Obtain an expression for this, and also for the corresponding depth of the centre 

of pressure. 

[7M] 

  Or  

2 a) A U-tube manometer is used to measure the pressure of oil of specific gravity 0.85 

flowing in a pipe line. Its left end is connected to the pipe and the right limb is open to 

the atmosphere. The centre of the pipe is open to the atmosphere. The centre of the 

pipe is 100mm below the level of mercury (specific gravity=13.6) in the right limb. If 

the difference of mercury level in the two limbs is 160mm, determine the absolute 

pressure of the oil in the pipe 

[8M] 

 b) State and explain the Newton‘s law of viscosity. Deduce the expression for the 

dynamic viscosity. 

[7M] 

3 a) Describe the procedure of finding the forces on pipe bend. [8M] 

 b) What are the surface and body forces associated with fluid flow? How are they 

incorporated in Euler’s equation? 

[7M] 

  Or  

4 a) Derive the equation of continuity for one dimensional flow of an incompressible fluid [8M] 

 b) Derive the equation of continuity for two dimensional flow.  [7M] 

5 a) Explain how Reynold’s experiment is conducted in the lab and bring its practical uses. [8M] 

 b) Derive an expression for the loss of head due to friction in flow through circular pipes. [7M] 

  Or  

6 a) The cross section of a pipe carrying a given discharge is suddenly enlarged. What 

would be the ratio of the two diameters of the pipe if the magnitude of the loss of head 

at this change of section is same irrespective of the direction of flow? Assume CC = 

0.64. 

[8M] 

 b) What are hydraulic grade line and total energy line? How do you draw the same? [7M] 

7 a) Petroleum oil(sp.gr 0.93 and viscosity =13cP) Flows isothermally through a horizontal 

5 cm pipe. A Pitot tube is inserted at the centre of a pipe and it leads are filled with the 

same oil and attached to a U-tube containing water. The reading on the manometer is 

10 cm. Calculate the volumetric flow of oil in m 3 /s. The coefficient of Pitot is 0.98. 

[8M] 

 b) Explain the working of Pitot tube. Derive an expression for measurement of velocity 

by Pitot tube. 

[7M] 

  Or  
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8 a) A Venturimeter has its axis vertical, the inlet and throat diameters being 150mm and 80 

mm respectively. The throat has 220mm about inlet and coefficient discharge is 0.96. 

Petrol of specific gravity 0.78 flows up through the meter at a rate of 0.029 m
3
 /s. Find 

the pressure difference between the inlet and the throat. 

[8M] 

 b) Determine the expression for rate of flow through the venturimeter? 

 

[7M] 

9 a) What are the different methods of preventing the separation of boundary layers?  [8M] 

 b)  Define laminar boundary layer, turbulent boundary layer, laminar sub layer and 

boundary layer thickness? 

[7M] 

  Or  

10 a) A 2m wide and 5.0 m long plate when towed through water at 20
0
C experiences a drag 

of 30.38 N on both the sides. Determine the velocity of the plate and the length over 

which the boundary layer is laminar. 

[8M] 

 b) How will you find the drag on a flat plate due to laminar and turbulent boundary 

layers? 

[7M] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

R19 SET - 4 



                      |''|'||||''|''||'|'|

 cCode No: R1921023 

 

II B. Tech I Semester Regular Examinations, March - 2021 

ELECTRONIC DEVICES AND CIRCUITS 

(Electrical and Electronics Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1 a) Explain Hall effect. Derive expression of Hall voltage and state its applications. [9M] 

 b) If the energy band gap is 1.1 eV and electron mobility in silicon is                  

0.13 m
2
 / volt-sec, hole mobility is is 0.05 m

2
 / volt-sec and N=3 x 10

25
/m

3
 at 

300K. Find the intrinsic carrier concentration and conductivity of silicon. 

[6M] 

  Or  

2 a) Explain about V-I characteristics of PN junction diode in forward bias & reverse  

bias conditions. 

[8M] 

 b) Draw and explain the energy band diagram of PN junction diode. [7M] 

3 a) List the salient features of Tunnel diode. [3M] 

 b) Explain the V-I characteristics of Photodiode. [6M] 

 c) Explain the construction and operation of LED. [6M] 

  Or  

4 a) Define ripple factor and derive an expression for ripple factor in a full-wave 

rectifier. 

[7M] 

 b) Give the comparison of various filter circuits in terms of ripple factors. [5M] 

 c) What are the advantages of a full-wave bridge rectifier as compared to a full-

wave centre-tapped rectifier? 

[3M] 

5 a) Draw and explain the input and output characteristics of BJT in common base 

configuration. 

[9M] 

 b) Calculate the αdc and βdc for the given transistor for which IC=5mA, IB=50μA and 

ICO = 1μA. 

[6M] 

  Or  

6 a) Explain how a FET is used as a voltage variable resistor. [5M] 

 b) Define the following terms of a FET: 

(i) IDSS 

(ii) Tran conductance 

(iii) Pinch-off voltage 

(iv) Amplification factor 

[8M] 

 c) List the applications of FET. [2M] 

7 a) Define stability factor. Explain the need of biasing. [6M] 

 b) A silicon transistor with β=80 is used in self biasing arrangement with VCC = 

15V, RC = 4.7KΩ. The operating point Q is at VCE = 8.2V, IC = 1.2mA. Find the 

values of R1 and R2. 

[6M] 

 c) What is the condition for thermal stability in CE configuration? [3M] 

  Or  
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8 a) Explain diode compensation against variation in base-emitter voltage VBE. [6M] 

 b) Draw a fixed bias circuit and derive an expression for the stability factor. [6M] 

 c) Write a brief note on Thermal runaway. [3M] 

9  Derive the expressions for voltage gain, current gain, input impedance and 

output impedance of CE amplifier using exact and approximate analysis. 

[15M] 

  Or  

10 a) Determine the current gain, input impedance and voltage gain when the 

transistor is  connected in CB configuration with a load RL=10KΩ, VCB=10V, 

IC=1mA, hib=20Ω,  hrb=5x10
-4

, hfb=-0.98, hob=10
-7

 Ʊ. 

[6M] 

 b) From the low frequency small signal FET model, derive the FET parameters. [9M] 
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1 a) Briefly explain about Fermi Dirac function and Fermi level in intrinsic and 

extrinsic semiconductors. 

[9M] 

 b) Find the conductivity of silicon atom when the donor impurities of 1 in 10
8
 is 

applied. The intrinsic value of silicon atom is 1.5 x 10
10

 cm
-3 

at 300
0
K. The 

mobility of the electrons and holes are 1300 cm
2
 /V-s and 500 cm

2
 /V-s 

respectively. The number of silicon atoms is 5 x 10
25

 cm
-3

. 

[6M] 

  Or  

2 a) State and explain Mass Action law. [6M] 

 b) The current flow through a PN-junction diode is 0.75 mA at forward-biased 

voltage 350 mV and 20 mA at forward-biased voltage 500 mV. Determine the 

value of η if the junction operates at 295K. 

[6M] 

 c) List the applications of PN-junction diode. [3M] 

3 a) Explain in detail about principle of operation and characteristics of Tunnel 

diode. 

[10M] 

 b) List the salient features and applications of LED. [5M] 

  Or  

4 a) A centre-tapped single-phase full-wave rectifier has two diodes and the forward 

resistance of each diode is 25 ohms. The transformer secondary voltage from 

centre to each half of the secondary winding is 30 √2  sin ωt and the load 

resistance is 2000 ohms. Determine (i) the average value of load current, and (ii) 

the peak inverse voltage of each diode. 

[6M] 

 b) Sketch the circuit of a bridge rectifier and explain its operation [7M] 

 c) Why are filters used in a dc power supply? [2M] 

5 a) Explain the various current components in a transistor. [6M] 

 b) Give the comparison between CB, CE and CC configurations of BJT. [5M] 

 c) Write a brief note on Photo transistor. [4M] 

  Or  

6 a) Explain the drain characteristics of JFET. [5M] 

 b) Derive the relationship between trans conductance, drain resistance and 

amplification factor. 

[4M] 

 c) An N-channel FET has the following parameters: 

IDSS  = 12mA, VP = -8V and gmo = 4000 µs 

Determine the drain current and trans conductance at VGS  = -5V 

[6M] 
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7 a) Explain about Thermal stability. [5M] 

 b) Design a collector to base bias circuit for the given specifications:  

VCC = 15V, VCE = 5V, ICE = 5mA and β=100. 

[8M] 

 c) What are the factors affecting the Q-point? [2M] 

  Or  

8 a) Define Q-point. [2M] 

 b) Give the comparison between fixed bias, collector to base bias and self-bias 

circuits. 

[6M] 

 c) Draw a circuit which uses a diode to compensate for changes in ICO. Explain 

how stabilization is achieved in the circuit 

[7M] 

9 a) Obtain CB parameters in terms of CE parameters. [12M] 

 b) Define the various h-parameters and give their units. [3M] 

  Or  

10 a) Draw the h-parameter equivalent circuit for a typical common base amplifier and   

derive expressions for Ai and Av. 

[8M] 

 b) Draw the small signal model of an FET and explain the significance of each 

element. 

[7M] 
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1 a) Explain energy band diagram of insulator, semiconductor and conductor. [9M] 

 b) At room temperature of 300K, the Fermi level is 0.35 eV above the valence 

bond in a P-type semiconductor. When the temperature is increased to (i) 350K, 

and (ii) 400K, calculate the position of Fermi level. 

[6M] 

  Or  

2 a) Discuss in brief about the current components in PN junction diode. [7M] 

 b) Explain the volt-ampere characteristics of PN junction diode. [8M] 

3 a) Explain the breakdown mechanisms in semiconductor diodes. [8M] 

 b) Briefly explain about the different operating regions of SCR. [7M] 

  Or  

4 a) Draw the circuit diagram of a full-wave rectifier using center-tap transformer. 

Explain its working principle. 

[7M] 

 b) A sinusoidal voltage whose Vm = 24V is applied to a half-wave rectifier. The 

diode may be considered to be ideal and RL = 1.8 KΩ is connected as load. 

Determine the following: 

(i) Peak value of current 

(ii) RMS value of current 

(iii) DC value of current 

(iv) Ripple factor 

[8M] 

5 a) Draw and explain the input and output characteristics of BJT in common emitter  

configuration. 

[9M] 

 b) Explain about Ebers-Moll model of a transistor. [6M] 

  Or  

6 a) With the help of neat sketches explain the operation of JFET. [8M] 

 b) What is the importance of SiO2 layer in MOSFET? [3M] 

 c) What is MOSFET? What are the different types of MOSFETs? [4M] 

7 a) Explain the importance of biasing. [4M] 

 b) Briefly explain about stabilization against variations in VBE and β for the self-

bias circuit. 

[7M] 

 c) Write a brief note on Stability factors. [4M] 

  Or  
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8 a) Derive an expression for the condition to avoid thermal runaway. [6M] 

 b) What are the disadvantages of fixed bias? [2M] 

 c) Design a voltage divider bias circuit for specified condition VCC = 12V, VCE = 

6V, IC = 1 mA, S = 20, β = 100 and VE = 1V. 

[7M] 

9 a) Explain the small signal operation of CG amplifier and also derive an expression 

for its performance measure. 

[8M] 

 b) Explain how to calculate CE h-parameters from the input and output 

characteristics. 

[7M] 

  Or  

10 a) A CE amplifier is drawn by a voltage source of internal resistance rs = 800 Ω, 

and the load impedance is a resistance RL = 1000Ω. The h-parameters are 

hie=1KΩ, hre=2x10
-4

, hfe=50 and hoe=25µA/V. Compute the current gain, input 

resistance, voltage gain and output resistance. 

[10M] 

 b) Name the three small signal models used for a BJT. Which of the three models 

of a BJT provide accurate analysis and why? 

[5M] 
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1 a) Write notes on the following terms: 

(i) electron 

(ii) hole 

(iii) conductivity 

(iv) mobility 

[8M] 

 b) Derive an expression for continuity equation and explain its importance. [7M] 

  Or  

2 a) The current flow through a PN-junction germanium diode is 50 mA for a 

forward biased voltage of 0.5V at 300K. Calculate the static and dynamic 

resistances of the diode. 

[4M] 

 b) Discuss in brief about the effect of temperature on V-I characteristics of a diode. [7M] 

 c) Differentiate between transition and diffusion capacitances. [4M] 

3 a) Explain how a zener diode acts as a voltage regulator. [4M] 

 b) Write a brief note on Zener breakdown mechanism in a zener diode. [5M] 

 c) Draw and explain the V-I characteristics of the UJT.  [6M] 

  Or  

4 a) Draw the circuit diagram of half-wave rectifier. Explain its working principle. 

Determine the following parameters: 

(i) dc output voltage 

(ii) rms output voltage 

[10M] 

 b) Determine the ripple factors of an L-section filter and Capacitive filter with 

C=50μF, Vdc=12v, RL=10 K Ω, f=50Hz and L=10H used with FWR. 

[5M] 

5 a) Explain about transistor as an amplifier. [7M] 

 b) Define α, β and γ of a transistor. Show how they are related to each other. [8M] 

  Or  

6 a) Give the comparison between JFET and MOSFET. [4M] 

 b) Explain the principle of operation of enhancement MOSFET. [6M] 

 c) Explain the transfer characteristics of JFET. [5M] 

7 a) Derive an expression for the stability factor of a self bias circuit. [6M] 

 b) Explain the operation of collector to base bias. [7M] 

 c) Define stability factor ‘S’. [2M] 

  Or  
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8 a) Explain how thermistor is used for bias compensation. [7M] 

 b) Explain about stabilization against variations in VBE, IC and β. [8M] 

9 a) Draw and explain the h-parameter model of a BJT for CC configuration. [7M] 

 b) Explain the determination of h-parameters from transistor characteristics. [8M] 

  Or  

10 a) The h-parameters of a transistor used in CE amplifier are given as: hie=1KΩ,  

hre=2x10
-4

, hfe=100 and hoe=20µA/V. If Rc = 5KΩ and Rs = 1KΩ, determine AI, 

AV, RI and RO. 

[10M] 

 b) Give the comparison of FET amplifiers. [5M] 
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1 a) Discuss different methods for determination of Grain size

 b) Explain in detail about the Twinning deformation Mechanism

  

2 a) Explain about congruent melting intermediate phases using respective phase 

diagrams? 

 b) What are the basic factors that can be known from a binary phase diagram

3 a) Describe briefly about the entire process involved in 

white cast iron? 

 b) Discuss Hadfield steels with respect to composition, properties and applications??

  

4 a) What is the Necessity of alloying

of steels and explain them? 

 b) Explain how the grains and grain boundaries are formed during the solidification of 

plain carbon steel? 

5 a) Explain effect of Alloying elements on Iron

diagram? 

 b) Differentiate between Annealing and Normalizing

  

6 a) What is annealing? Explain different types of annealing processes?

 b) What is surface hardening? Differentiate between carburizing and nitriding?

7 a) Explain in detail about different methods of producing

 b) Explain the factors effecting production of metal powders

  

8 a) What is sintering and explain various stages of sintering

 b) Explain applications of powder metallurgy

9 a) Describe the following terms in detail:

i. Crystalline ceramics.                

ii. Glass tarnsition temperature        

iii. Pultrusion.                                

 b) Derive the magnitude of load & Young’s modulus of the fibre reinforcement in 

composite under  iso-stress condition

  

10 a) Explain the importance of Nano materials over bulk materials

 b) Explain in details about polymer based matrix composite materials

II B. Tech I Semester Regular Examinations, March - 2021 
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FIVE Questions each Question from each unit 

All Questions carry Equal Marks 
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different methods for determination of Grain size. 

the Twinning deformation Mechanism 

Or 

Explain about congruent melting intermediate phases using respective phase 

What are the basic factors that can be known from a binary phase diagram? Explain.

Describe briefly about the entire process involved in preparing the malleable iron from 

with respect to composition, properties and applications??

Or 

What is the Necessity of alloying? List out the various changes that occur in properties 

Explain how the grains and grain boundaries are formed during the solidification of 

Explain effect of Alloying elements on Iron- Iron carbide diagram showing phase 

Differentiate between Annealing and Normalizing? 

Or 

What is annealing? Explain different types of annealing processes? 

What is surface hardening? Differentiate between carburizing and nitriding? 

different methods of producing metal powders? 

effecting production of metal powders 

Or 

What is sintering and explain various stages of sintering? 

applications of powder metallurgy?  

Describe the following terms in detail: 

Crystalline ceramics.                 

Glass tarnsition temperature         

Pultrusion.                                 

Derive the magnitude of load & Young’s modulus of the fibre reinforcement in 

stress condition? 

Or 

Explain the importance of Nano materials over bulk materials?  

Explain in details about polymer based matrix composite materials? 
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[8M] 

[7M] 

 

Explain about congruent melting intermediate phases using respective phase 

[9M] 

? Explain. [6M] 

preparing the malleable iron from 

[9M] 

with respect to composition, properties and applications?? [6M] 

 

ist out the various changes that occur in properties 

[10M] 

Explain how the grains and grain boundaries are formed during the solidification of 

[5M] 

Iron carbide diagram showing phase 

[8M] 

[7M] 

 

[7M] 

[8M] 

[9M] 

[6M] 

 

[9M] 

[6M] 

[9M] 

Derive the magnitude of load & Young’s modulus of the fibre reinforcement in 

[6M] 

 

[7M] 

[8M] 
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1 a) Classify various solid solutions present and explain in detail

 b) Derive the packing factor for HCP

  

2 a) Explain briefly about the Cu

purpose of using these equilibrium 

 b) What are various invariant reactions in Fe

3 a) Classify different forms of Cu alloys and explain them in detail and also list out 

common properties & applications of these alloys?

 b) List out the properties and applications in technical view point of the following :

i. Hadfield magnetic steels    ii. Medium carbon steels  

  

4 a) Classify different forms of Al alloys and explain them in detail and also list out 

common properties & applications of these alloys?

 b) List out the properties and applications in technical view point of the following :

i. Plain carbon  steels    ii. Castirons

5 a) Explain briefly about any two surface hardening 

 b) How the TTT curves are drawn

  

6 a) Classify various types of annealing treatments and explain them?

 b) Describe how Martensite is formed during solidification and give an overview of the

factors affecting its formation?

7 a) Classify various types of atomization techniques and explain

 b) Explain mechanism of powder production into ligaments and fragments

  

8 a) List out reasons, Why powder metallurgy is more advantageous over other 

manufacturing methods and explain

 b) Explain about various compaction methods in sintering

9 a) Describe about Metal Matrix composites and list out their applications

 b) Explain in detail about various types of reinforcements used in making composite 

structures? 

  

10 a) Describe about carbon- reinforced composites and list out their applications

 b) Define Nano materials and Discuss about their important properties
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Classify various solid solutions present and explain in detail? 

HCP structure in metals? 

Or 

Explain briefly about the Cu-Ni isomorphous diagram and state the reasons for 

purpose of using these equilibrium diagrams? 

What are various invariant reactions in Fe-Fe3C phase diagram? Explain. 

different forms of Cu alloys and explain them in detail and also list out 

common properties & applications of these alloys? 

List out the properties and applications in technical view point of the following :

i. Hadfield magnetic steels    ii. Medium carbon steels   

Or 

different forms of Al alloys and explain them in detail and also list out 

common properties & applications of these alloys? 

applications in technical view point of the following :

Castirons 

Explain briefly about any two surface hardening treatments? 

How the TTT curves are drawn?  Explain the construction of  TTT curve.  

Or 

Classify various types of annealing treatments and explain them? 

Describe how Martensite is formed during solidification and give an overview of the

? 

various types of atomization techniques and explain? 

Explain mechanism of powder production into ligaments and fragments? 

Or 

List out reasons, Why powder metallurgy is more advantageous over other 

cturing methods and explain those reasons? 

Explain about various compaction methods in sintering? 

Describe about Metal Matrix composites and list out their applications? 

Explain in detail about various types of reinforcements used in making composite 

Or 

reinforced composites and list out their applications? 

Define Nano materials and Discuss about their important properties? 
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[8M] 

[7M] 

 

Ni isomorphous diagram and state the reasons for [9M] 

[6M] 

different forms of Cu alloys and explain them in detail and also list out [8M] 

List out the properties and applications in technical view point of the following : [6M] 

 

different forms of Al alloys and explain them in detail and also list out [10M] 

applications in technical view point of the following : [5M] 

[7M] 

[8M] 

 

[7M] 

Describe how Martensite is formed during solidification and give an overview of the [8M] 

[9M] 

[6M] 

 

List out reasons, Why powder metallurgy is more advantageous over other [9M] 

[6M] 

[7M] 

Explain in detail about various types of reinforcements used in making composite [8M] 

 

[7M] 

[8M] 

SET - 2 



                      |''|'||||''|''||'|'|

Code No: R1921033 

 

II B. Tech I Semester Regular Examinations, March 

MATERIAL SCIENCE & METALLURGY

Time: 3 hours                          
 

Answer any FIVE

All Questions carry 

~~~~~~~~~~~~~~~~~~~~~~~~~

 
1 a) What are the different types of defects present in metals/alloys and discuss them in brief?

 b) Explain in detail different types of bonds present in solids using examples

  

2 a) Discuss about different phases that are formed in equilibrium cooling of Fe

solution? 

 b) Discuss the rules which are used to satisfy the conditions for the formation of solid 

solution briefly? 

3 a) Write down in detail about structure, 

alloys? 

 b) What are the salient features of Grey Cast Iron and White Cast Iron

structure and properties in brief.

  

4 a) What are various types of super alloys present and mention their applications and 

properties? 

 b) Give a brief note on tool and Die steels.

5 a) What are Heat treatable and Non

treatments provided for these alloys?

 b) Discuss briefly about cryogenic treatment of alloys.

  

6 a) Define Induction hardening? Classify various types o

explain in brief? 

 b) What is Diffusion annealing? E

and hyper eutectic alloyed steels using figures.

7 a) Differentiate between hot isostatic pressing and cold isostatic pressing

 b) What are the various factors causing effecting powder 

 c) Explain powder production by 

  

8 a) Draw the relation between densification and sintering time and 

sintering time? 

 b) Explain the concept of mixing and 

9 a) Explain in detail about glass formation and importance of glass transisition temperature 

 b) What are cermets? Discuss about their usage 
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What are the different types of defects present in metals/alloys and discuss them in brief?

Explain in detail different types of bonds present in solids using examples? 

Or 

different phases that are formed in equilibrium cooling of Fe

Discuss the rules which are used to satisfy the conditions for the formation of solid 

n in detail about structure, properties and applications of Magnesium and its 

What are the salient features of Grey Cast Iron and White Cast Iron? Describe their 

structure and properties in brief. 

Or 

of super alloys present and mention their applications and 

Give a brief note on tool and Die steels. 

What are Heat treatable and Non-Heat treatable Al alloys? Explain different

treatments provided for these alloys? 

Discuss briefly about cryogenic treatment of alloys. 

Or 

Classify various types of surface hardening treatment and 

? Explain diffusion annealing process for both hypo eutectic 

and hyper eutectic alloyed steels using figures. 

Differentiate between hot isostatic pressing and cold isostatic pressing 

What are the various factors causing effecting powder metallurgy and explain them?

Explain powder production by atomization technique? 

Or 

Draw the relation between densification and sintering time and explain importance

in the concept of mixing and blending in powder metallurgy? 

Explain in detail about glass formation and importance of glass transisition temperature 

What are cermets? Discuss about their usage  

Or 
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What are the different types of defects present in metals/alloys and discuss them in brief? [8M] 

[7M] 

 

different phases that are formed in equilibrium cooling of Fe-C solid [8M] 

Discuss the rules which are used to satisfy the conditions for the formation of solid [7M] 

applications of Magnesium and its [8M] 

escribe their [7M] 

 

of super alloys present and mention their applications and [8M] 

[5M] 

ain different heat [7M] 

[8M] 

 

treatment and [7M] 

both hypo eutectic [8M] 

[5M] 

metallurgy and explain them? [6M] 

[4M] 

 

explain importance of [9M] 

[6M] 

Explain in detail about glass formation and importance of glass transisition temperature ? [8M] 

[7M] 
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10 a) Describe various methods of the manufacturing composites?

 b) How ceramics & composites are superior 

 

 

ds of the manufacturing composites? 

are superior over metals? Explain. 
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1 a) Derive the  relation between  ‘a

 b) Explain in detail about the Slip

 c) Discuss about the importance of Grain boundaries in metals and alloys

  

2 a) Derive the Gibbs phase rule for any equilibrium diagram in condensed phase

 b) What is lever rule? Explain about the rule in detail 

3 a) List out various types of tool and die steels and write their applications and 

characteristics? 

 b) List out the properties and applications in technical view point of the following :

i. Spheriodal castiron          ii. superalloy

  

4 a) Classify different forms of Al alloys and explain them in detail and also list out 

common properties & applications of these alloys?

 b) Classify various types of steels based on their applica

5 a) Draw heat treatment curves for ausforming & cryoforming and explain them in detail.

 b) Explain  in detail about precipitation hardening

  

6 a) What is called tempering treatment and give a detailed analysis on how the properties 

get developed? 

 b) What are various types of quenching medium used in quenching process

about  their importance. 

 c) What is Bainite?  

7 a) Discuss how binders are used in powder metallurgy

 b) Explain the process of coining in powder metallurgy

 c) Write any four applications of powder metallurgy

  

8 a) Describe briefly about the secondary operations in powder metallurgy and their 

technical applications? 

 b) Give an outlined view of electrolytic deposition of powder production

9 a) Classify and explain in detail about various types of composi

 b) Explain about C-C composites and discuss why they

industry? 
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a’ and ‘r’  for FCC, BCC structures? 

Slip deformation mechanism? 

of Grain boundaries in metals and alloys? 

Or 

Derive the Gibbs phase rule for any equilibrium diagram in condensed phase? 

What is lever rule? Explain about the rule in detail  

List out various types of tool and die steels and write their applications and 

List out the properties and applications in technical view point of the following :

i. Spheriodal castiron          ii. superalloy 

Or 

different forms of Al alloys and explain them in detail and also list out 

properties & applications of these alloys? 

Classify various types of steels based on their application and list out some examples? 

Draw heat treatment curves for ausforming & cryoforming and explain them in detail.

in detail about precipitation hardening? 

Or 

What is called tempering treatment and give a detailed analysis on how the properties 

What are various types of quenching medium used in quenching process? Explain 

Discuss how binders are used in powder metallurgy? 

Explain the process of coining in powder metallurgy? 

Write any four applications of powder metallurgy? 

Or 

Describe briefly about the secondary operations in powder metallurgy and their 

Give an outlined view of electrolytic deposition of powder production? 

Classify and explain in detail about various types of composites. 

composites and discuss why they widely used in aerospace 

Or 

R19 

Max. Marks: 75 

[5M] 

[5M] 

[5M] 

 

 [8M] 

[7M] 

List out various types of tool and die steels and write their applications and [8M] 

List out the properties and applications in technical view point of the following : [7M] 

 

different forms of Al alloys and explain them in detail and also list out [6M] 

tion and list out some examples?  [9M] 

Draw heat treatment curves for ausforming & cryoforming and explain them in detail. [9M] 

[6M] 

 

What is called tempering treatment and give a detailed analysis on how the properties [7M] 

? Explain [6M] 

[2M] 

[6M] 

[5M] 

[4M] 

 

Describe briefly about the secondary operations in powder metallurgy and their [8M] 

[7M] 

[10M] 

widely used in aerospace [5M] 
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10 a) Classify the most common types of glasses and explain them in detail using their 

structures? 

 b) Explain properties and applications of Ceramic materials

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Classify the most common types of glasses and explain them in detail using their 

Explain properties and applications of Ceramic materials? 
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1 a) Give expressions for determining the total energy (�∞) of a continuous time 

signal and a discrete time signal. Find the total energy in, 

���� = ��	
���(ii)   ��� = 0.5�
��, n- integer. 

[8M] 

 b) Consider the discrete –time signal ��� = 1 − ∑ ��� − 1 − �.∞���  Analyze the 

signal to determine the values of the integers M and ��  so that ���may be 

expressed as 

��� = 
��� − ��. 

[7M] 

Or 

2 a) Check whether the following signals are Energy or power Signals. Justify your 

answer. a) x(t)=e
-2t

u(t)      b) x[n]= (0.5)
n
 u[n] 

[8M] 

 b) Describe different types of continuous-time and discrete-time Test signals. [7M] 

Or 

3 a) Find the Fourier transform of the aperiodic signals  

(i) ���� = ���|	|, � > 0and (ii) !��� =  #1       , |�| < %&
0       , |�| > %&

' 

[8M] 

 b) State and prove the Time shifting and Time scaling property of the Fourier 

transform. 

[7M] 

Or 

4 a) State and prove duality property and find the F.T { 
&

(	}   [8M] 

 b) The frequency response of  an LTI system is given by )�*� = +,-.
&+,/-.�.0 

Find i) Impulse response of the system? 

 ii) Output of the system when input ���� = ��+	u(t) 

 

[7M] 

Or 

5 a) A discrete LTI system describe by difference equation is given by   

y[n]+3y[n-1]+2y[n-2]=2x[n]-x[n-1] and given y(-1)=0 & y(-2)=1 , 

x(n)=u(n) 

 Find i) Zero input Response    ii) Zero State Response  iii) Total Response  

[8M] 

 b) Illustrate the ideal LPF, HPF and BPF characteristics [7M] 

Or 

6 a) Discuss on  Causality and Poly-Wiener criterion for physical realization [8M] 

 b) Perform the convolution of h(t)=e
-at

u(t) and x(t)=u(t)-u(t-b) [7M] 

Or 
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7 a) Explain Natural sampling and Flat top sampling? [8M] 

 b) Consider the signal x(t) =6 cos5πt+3 cos10πt . Find the minimum sampling rate 

if . 

i) x(t) is band limited   ii) x(t) is band pass signal .   

[7M] 

Or 

8 a) Derive the relation between Convolution and correlation. [8M] 

 b) Discuss about the process of extraction of signal from noise by filtering. [7M] 

Or 

9 a) Find the bilateral Laplace transform of the following signals and specify the 

ROC. 

 (i) ���� = �+	
�−�� + ���	
��� ,         (ii) !��� = ���	cos �5���
��� 

[8M] 

 b) Find the inverse Laplace transform of 

6�7� = 3 + 47
7+ + 67 + 8 ; =>?: =�A7B > −2 

[7M] 

Or 

10 a) 
Find the inverse Z-Transform of 6�D� = �E0�FE

E0��E,+  ; =>?: |D| < 1. 
[8M] 

 b) Find the Z- Transform of the signals with the corresponding ROCs 

 (i) ��� = −��
�−� − 1(ii) ��� = GH7(5��)u�n. 
[7M] 
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1 a) A continuous time signal �(�) is shown in Fig. Apply transformations on the 

independent variables and sketch, label carefully each of the following signals. 

i) �(� − 1)  ii)�(2� + 1)    iii)  �(�) K� L� + �
+M − � L� −

�
+MN 

 

[8M] 

 b) Comment on the (�∞) of the signal ��� = 
��. Justify your answer using the 

relationship between (O∞) and (�∞). 

[7M] 

Or 

2 a) Analyze the following signals and find the periodicity of the signals and its 

fundamental period. 

a) x(t)= sin 10πt+cos 15πt+20cos(20πt+π/4)  

b) x[n]= sin (3π/5)n. 

[8M] 

 b) Illustrate Energy and power signals. [7M] 

Or 

3 a) Describe the following 

a) Properties of Fourier series 

b) Dirichlet’s conditions 

[8M] 

 b) Find the complex exponential Fourier series coefficients G�for the continuous 

time periodic signal ���� = 2 1 cos L+(� �M 1 4sin �
F(
� �� 

[7M] 

Or 

4 a) Describe a) Fourier transform of arbitrary signal, b) Fourier transform of 

standard signals, c) Fourier transform of periodic signals. 

`` 

 b) Derive the Fourier transform from Fourier series. [7M] 

Or 

5 a) Describe about a) Linear time invariant (LTI) system, b) Linear time variant 

(LTV) system. 

[8M] 

 b) What is the purpose of Convolution? Represent the sequence ��� �
A1,2,�3,�1,2B as a sum of weighted impulse sequences. 

[7M] 

Or 
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6 a) Perform the convolution of the two sequences x[n]={3,2,1,2} and  

h[n]= {1,2,1,2}. 
[8M] 

 b) Discuss about distortion less transmission through a system. [7M] 

Or 

7 a) Derive the expression for the reconstructed signal from samples taken with a sampling 

interval of Ts when interpolation is done using Sinc function. 
[8M] 

 b) State and explain Parseval’s theorem. [7M] 

Or 

8 a) Explain the process of detection of periodic signals in the presence of noise by 

correlation. 

[8M] 

 b) What are the properties of correlation function? [7M] 

Or 

9 a) L.T {h(t)}=
&

Q0�Q�R+  , Find Inverse laplace Transform such that system is   

 i) Causal     ii)Stable  iii) Anti-causal 

[8M] 

 b) State and prove initial and final value theorem of Laplace Transform. [7M] 

Or 

10 a) Distinguish among Laplace, Fourier and Z transforms. [8M] 

 b) Write down any six properties of  ROC of Z-Transform. [7M] 
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1 a) Determine whether or not each of the following signals is periodic. If a signal is 

periodic, determine its fundamental period. 

(i)���� � GH7 (R � 1 7S�
(
� �     (ii) ���� � cos � 1 sin√2 � 

[8M] 

 b) Explain how a function can be approximated by a set of orthogonal functions  [7M] 

  Or  

2 a) Consider the system shown in Fig. Determine whether it is (a) memoryless, (b) 

causal, (c) linear, (d) time-invariant, or ( e) stable. 

 
 

[8M] 

 b) Obtain the condition under which two signals f1 (t) and f2 (t) are said to be 

orthogonal to each other. Hence prove that cos nω0t and cos mω0t are orthogonal 

over any interval (t0, t0+  2π/ω0 ) for integer values of n and m. 

[7M] 

3 a) Consider the periodic square wave x ( t ) shown in Fig. 

Determine the complex exponential Fourier series of x(t). 

 
 

[8M] 

 b) Obtain the Fourier Transform of the following functions  

(a) DC signal                 (b)   Unit step function  

[7M] 

  Or  

4 a) Find the Fourier transform of the signal ���� =  ���|	|, �  0 and plot its 

magnitude spectrum. 

[8M] 

 b) Discuss the concepts of Trigonometric Fourier series and derive the expression 

for coefficients.  

[7M] 

5 a) The input x ( t ) and the impulse response h ( t ) of a continuous time LTI system 

are given by �(�) = 
(�), ℎ��� = ��U	
���, V  0.  Compute the output y(t) 

[8M] 

 b) Consider the system described by differential equation ! ′��� + 2!��� � ���� 1
�′���. Find the impulse response of the system 

[7M] 

  Or  

R19 SET - 3 



                      |''|'||||''|''||'|'|

Code No: R1921043 

 

6 a) The input signal x(t) and impulse response h(t)  of an LTI system is given by                                                

x�t� = 2u�t�, ℎ��� = 2��	
���.  

Determine the output y(t) of the system. 

[8M] 

 b) Test the stability and causality of the following LTI system whose impulse 

response is     

.                          ℎ��� = ��+	
��� 

[7M] 

7 a) Explain briefly detection of periodic signals in the presence of noise by 

correlation.  

[8M] 

 b) Determine the Nyquist sampling rate and Nyquist sampling interval for the 

below signals. 

i) x(t) =3cos4π500t cos2π1000t. 

ii) x(t) =3 sinπ50t+9 cos2π10t+3 Sin8π50t. 

[7M] 

  Or  

8 a) Determine the autocorrelation function  and energy spectral density function of  

X(t)=e
-at 

u(t) 

[8M] 

 b) What is aliasing and explain different methods to avoid aliasing effect? [7M] 

9 a) Determine the Laplace Transform for the below signals and plot it’s region of 

convergence. 

i) x(t)=��R	u(t)+��+	u(-t) (ii) x(t)= ����	u(t) 

[8M] 

 b) Consider the transfer function H(Z)= 3/ ((1-1/3z
-1

)(1+1/4z
-1

)) , determine it’s 

inverse Z- Transform. 

[7M] 

  Or  

10 a)  Determine the inverse Laplace transform of  

6�7� = 27 + 4
7+ + 47 + 3 , =��7� > −1 

 

[8M] 

 b) Determine the Z- Transform for the below signals and plot it’s region of 

convergence. 

i)   x[n]= (1/4)
n
u[-n-1]+ (2)

n
u[-n-1] (ii) x[n]= nu[n] 

 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

SIGNALAS AND SYSTEMS 
(Electronic Communication Engineering) 

Time: 3 hours                                         Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Determine whether the following signals are energy signals, power signals, or 

neither. 

(i)���� = ���	
���, � > 0    (ii) �(�) = �
(�) 

[8M] 

 b) Obtain the condition under which two signals f1 (t) and f2 (t) are said to be 

orthogonal to each other. Hence prove that cos nω0t and cos mω0t are orthogonal 

over any interval (t0, t0+  2π/ω0 ) for integer values of n and m. 

[7M] 

  Or  

2 a) A continuous-time signal x(t ) is shown in Fig. 1-27. Sketch and label each of the 

following signals.(i)����
�1 � ��   (ii)������� � �
+� 

 

[8M] 

 b) Define orthogonal functions. Give some examples of orthogonal functions [7M] 

    

3 a) Consider the periodic  wave x ( t ) shown in Fig. 

Determine the complex exponential Fourier series of x(t). 

 

[8M] 

 b) Obtain the Fourier Transform of the following functions  

(a)  Impulse                (b)   Unit step function  

[7M] 

  Or  

4 a) Find the Fourier transform of the signal���� � &
�0,	0  and plot its magnitude 

spectrum. 

[8M] 

 b) Define Fourier series and derive the relationship between Trigonometric Fourier 

series as Exponential Fourier series.  

[7M] 

5 a) Compute the output y(t) for a continuous-time LTI system whose impulse 

response  h ( t ) and the input x (t) are given by 

ℎ��� = ���	
���, �(�) = ��	
(−�) 
[8M] 

 b) The step response s ( t ) of a continuous-time LTI system is given by 7(�) =
�GH7*��
(�). Find the impulse response of the system 

[7M] 

  Or  
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6 a) Determine convolution of the following continuous time signals 

 

[8M] 

 b) The following are the impulse responses of the LTI systems in continuous time.   

Determine whether each system is stable and/or causal. Justify your answer. 

(S) ℎ��� = ���	
���, (SS)ℎ��� = log (�) 

[7M] 

    

7 a) Prove that autocorrelation function and energy spectral density function forms a 

Fourier transforms pair.   

[8M] 

 b) Determine the Nyquist sampling rate and Nyquist sampling interval for the 

below signals. i) x(t) =3cos4π500t cos2π300t. 

ii) x(t) =3 sinπ500t+9 cos2π100t+3 Sin8π500t. 

[7M] 

  Or  

8 a) Find the Cross correlation between triangular and gate function as shown in 

below figure. 

 

[8M] 

 b) State and Prove sampling theorem for band limited signals. [7M] 

    

9 a) A system described by a differential equation is given by 
[0\�	�

[	0 − [\�	�
[	 +

12!��� �  ���� and system is initially at rest. Determine it’s output when input 

x(t)=4u(t)? 

[8M] 

 b) Determine the Z- Transform for the below signals and plot it’s region of 

convergence. 

i)   x[n]= (1/4)
n
u[-n-1]+ (2)

n
u[-n-1] (ii) x[n]= n(5)

n
u[n] 

[7M] 

  Or  

10 a) Calculate the Laplace transform of the signal   ���� � ���|	| [8M] 

 b) A discrete LTI system describe by difference equation  

y[n]+3y[n-1]+2y[n-2]=2x[n] and given y(-1)=0, y(-2)=1. 

Determine the unit step response of the system.                   

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PYTHON PROGRAMMING 

(Com to CSE,IT) 

Time: 3 hours                                            Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Write a Python program to convert temperature in degree Celsius to degree 

Fahrenheit. If water boils at 100 degree C and freezes as 0 degree C, use the 

program to find out what is the boiling point and freezing point of water on the 

Fahrenheit scale. (Hint: T(°F) = T(°C) × 9/5 + 32) 

[8M] 

 b) Explain about input validation loops and nested loops with examples. [7M] 

  Or  

2 a) Write a program to generate Fibonacci series using Python.  [8M] 

 b) Write a program to repeat the string ‘‘GOOD MORNING” n times. Here ‘n’ is an 

integer entered by the user. 

[7M] 

3 a) What are Python string padding functions? Explain with examples.  [8M] 

 b) Explain about string formatting operators methods with examples. [7M] 

  Or  

4 a) How to encrypt and decrypt strings in Python? Explain. [8M] 

 b) Write a program that reads a string from the user and uses a loop to determines 

whether or not it is a palindrome. Display the result, including a meaningful output 

message. 

[7M] 

5 a) What are Python list/Array methods? Explain. [8M] 

 b) How to import modules in Python? Explain with examples. [7M] 

  Or  

6 a) What are Python directory methods? Explain. [8M] 

 b) Describe Python default and keyword arguments with examples. [7M] 

7 a) What are advantages and disadvantages of OOP? Explain. [8M] 

 b) What are built-in class attributes? Explain. [7M] 

  Or  

8 a) Explain about structuring classes with inheritance and polymorphism. [8M] 

 b) Describe readline( ) and readlines( ) methods with examples. [7M] 

9  Explain the following:   

 a) Handling exceptions [8M] 

 b) Multi-line text widgets [7M] 

  Or  
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10  Explain the following:   

 a) Defining clean-up actions  [8M] 

 b) Entry fields for the input and output of text  [7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PYTHON PROGRAMMING 

(Com to CSE, IT) 

Time: 3 hours      Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) What is about Python programming language? Explain program development 

cycle.  

[8M] 

 b) The formula E = mc2 states that the equivalent energy (E) can be calculated as the 

mass (m) multiplied by the speed of light (c = about 3×108 m/s) squared. Write a 

program that accepts the mass of an object and determines its energy. 

[7M] 

  Or  

2 a) Describe if, if-else, if-elif-else Statements with examples.  [8M] 

 b) Write a program that asks the user to enter their name and age. Print a message 

addressed to the user that tells the user the year in which they will turn 100 years 

old. 

[7M] 

3 a) What are Python string substitution functions? Explain with examples.  [8M] 

 b) Explain in detail about while loop with suitable example.  [7M] 

  Or  

4 a) Write a Python program to check a prime a prime number.  [8M] 

 b) Write a Python program to convert decimal integer into binary. [7M] 

5 a) Discuss about variable length and keyword arguments with examples.  [8M] 

 b) What are docstrings for Python modules? Explain. [7M] 

  Or  

6 a) Write a Python program to create three dictionaries, then create one dictionary that 

will contain the other three dictionaries. 

[8M] 

 b) Discuss about dictionary clear( ), copy( ), get( ) and items( ) methods. [7M] 

7 a) Explain about creating classes and instance objects with examples. [8M] 

 b) Discuss about real time use of class in live projects. [7M] 

  Or  

8 a) Describe manipulating file pointer using seek with suitable example. [8M] 

 b) What are base overloading methods? Explain.  [7M] 

9  Explain the following:   

 a) Syntax errors [8M] 

 b) Scrolling list boxes [7M] 

  Or  
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10  Explain the following:   

 a) Predefined clean-up actions [8M] 

 b) Event-driven programming [7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PYTHON PROGRAMMING 

(Com to CSE, IT) 

Time: 3 hours                                          Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Write a program to calculate in how many days a work will be completed by 

three persons A, B and C together. A, B, C take x days, y days and z days 

respectively to do the job alone. The formula to calculate the number of days if 

they work together is xyz/(xy + yz + xz) days where x, y, and z are given as 

input to the program. 

[8M] 

 b) Discuss about mutable and immutable Data types in Python with examples. [7M] 

  Or  

2 a) Explain about precedence of all operators in Python. [8M] 

 b) Write the corresponding Python assignment statements: 

i) Assign 10 to variable length and 20 to variable breadth. 

ii) Assign the average of values of variables length and breadth to a variable 

sum. 

iii) Assign a list containing strings ‘Paper’, ‘Gel Pen’, and ‘Eraser’ to a variable 

stationery. 

iv) Assign the strings ‘Mohandas’, ‘Karamchand’, and ‘Gandhi’ to variables 

first, middle and last. 

v) Assign the concatenated value of string variables first, middle and last to 

variable fullname. Make sure to incorporate blank spaces appropriately between 

different parts of names. 

[7M] 

3 a) Discuss about string search functions with examples.  [8M] 

 b) What are built-in string conversion functions? Explain.  [7M] 

  Or  

4 a) Explain about text files and their format with examples.  [8M] 

 b) What are string operators in Python? Explain with examples.  [7M] 

5 a) Discuss about list pop( ), insert( )  and remove( ) methods with examples. [8M] 

 b) Explain the concept nested dictionary with suitable example. [7M] 

  Or  

6 a) Explain about Python dictionary update( ), value( ), get( ) and keys ( ) methods. [8M] 

 b) What are Python built-in functions? Explain.  [7M] 

7 a) Explain in detail about read functions in Python with examples. [8M] 

 b) Discuss about class inheritance in Python with example. [7M] 

  Or  

1 of 2 

 

 

R19 SET - 3 R19 SET - 3 



                      |''|'||||''|''||'|'|

Code No: R1921053 

 

                                            

8 a) Describe adding and retrieving dynamic attributes of classes in detail. [8M] 

 b) Explain about reading numbers from a file using Python program.  [7M] 

9  Explain the following:   

 a) Exceptions [8M] 

 b) Grid attributes [7M] 

  Or  

10  Explain the following:   

 a) User-defined exceptions  [8M] 

 b) Using nested frames to organize components  [7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PYTHON PROGRAMMING 

(Com to CSE, IT) 

Time: 3 hours                                           Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Write a Python program to calculate the amount payable if money has been lent 

on simple interest.  

Principal or money lent = P, Rate of interest = R% per annum and Time = T 

years. Then Simple Interest (SI) = (P x R x T)/ 100. 

Amount payable = Principal + SI. 

P, R and T are given as input to the program. 

[8M] 

 b) Explain about explicit conversion with examples.  [7M] 

  Or  

2 a) Presume that a ladder is put upright against a wall. Let variables length and 

angle store the length of the ladder and the angle that it forms with the ground as 

it leans against the wall. Write a Python program to compute 

the height reached by the ladder on the wall for the following values of length 

and angle: 

i) 16 feet and 75 degrees 

ii) 20 feet and 0 degrees 

iii) 24 feet and 45 degrees 

iv) 24 feet and 80 degrees 

[8M] 

 b) What are assignment operators in Python? Explain with examples.  [7M] 

3 a) Write a Python program to check a palindrome sequence. [8M] 

 b) Explain about data encryption in Python. [7M] 

  Or  

4 a) Discuss about while loop in Python with suitable examples.  [8M] 

 b) Write a Python program to convert Decimal integer into binary. [7M] 

5 a) Explain about anonymous or Lambda function with merits and demerits. [8M] 

 b) Discuss about importing module from a package. [7M] 

  Or  

6 a) What is recursion? Explain recursion concept with suitable Python program. [8M] 

 b) Explain about Python functions with examples.  [7M] 

7 a) Discuss about concepts of class, object and instances in Python.  [8M] 

 b) Explain the concept of inheritance in Python with examples. [7M] 

  Or  

8 a) Give an overview of OOP terminology.  [8M] 

 b) Describe case study of an ATM using classes.  [7M] 
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9  Explain the following:   

 a) Raising exceptions [8M] 

 b) Terminal based version [7M] 

  Or  

10  Explain the following:   

 a) User-defined exceptions [8M] 

 b) Command buttons and responding to events [7M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

 

PART –A  

1. a) Let X be the number of flaws on the surface of a randomly selected boiler of a 

certain type, have a Poisson distribution with parameter  5µ =  then 

compute ( )5 8P X≤ ≤ . 

[3M] 

 b) Define an Exponential distribution and find its mean. [3M] 

 c) Define Central limit theorem. [2M] 

 d) Define null hypothesis 0H and alternative hypothesis aH  
[2M] 

 e) Write any four properties of correlation coefficient ' 'r . [2M] 

 f) What are the control units for X-charts. [2M] 

PART –B 

2. a) A set of 6 similar coins is tossed 640 times with the following results: 

No.of  heads   0 1 2 3 4 5 6 

Frequency 7 64 140    210    132 75 12 

Fit a binomial distribution and find mean of the fitted distribution. 

[7M] 

 b) Define a Poisson distribution. Find the moment generating function of Poisson 

distribution, and hence find its mean and variance of Poisson distribution. 

 

[7M]  

3. a) Suppose the force acting on a column that helps to support a building is normally 

distributed random variable X with mean value 15.0 kips and standard deviation 

1.25 kips. Compute the following probabilities by standardizing. 

 i). ( )15P X ≤  ii). ( )10P X ≥  iii). ( )15 3P X − ≤ . 

[7M] 

 b) The actual tracking weight of a stereo cartridge that is set to track at 3g on a 

particular changer can be regarded as a continuous random variable X with 

probability density function             ( )
( )

2
1 3 , 2 4

0,

k x x
f x

otherwise

  − − ≤ ≤  =  
  

. 

i).   Find the value of  k  

ii). What is the probability that the actual tracking weight is         

       greater than the prescribed weight ? 

iii).  What is the probability that the actual weight is within 0.25g    

         of the prescribed weight  ?   

[7M] 
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4. a) The article reported that for a sample of 50 kitchens with gas cooking appliances 

monitored during a one - week period, the sample mean CO2 level (ppm) was 

654.16, and the sample standard deviation was 164.43. 

i) Calculate and interpret a 95% (two sided) confidence interval for true average CO2 

level in the population of all homes from                                    which the sample 

was selected. 

ii) Suppose the investigators had made a rough guess of 175 for the value of s before 

collecting data. What sample size would be              

 necessary to obtain an interval width of 50ppm for a confidence level of 95%? 

[7M] 

 b) The straightness of the plot gave strong support to the assumption that breakdown 

voltage is approximately normally distributed. 

1470, 1510, 1690, 1740, 1900, 2000, 2030, 2100, 2190, 2200, 2290 2380, 2390, 

2480, 2500, 2580, 2700. Compute a 95% confidence interval for  2σ  . 

 

[7M] 

5. a) An article reported that of 549 study participants who regularly                                

used aspirin after being diagnosed with colorectal cancer, there were 81colorectal 

cancer-specific deaths, whereas among 730 similarly diagnosed individuals who did 

not subsequently use aspirin, there were 141 colorectal cancer-specific deaths. Does 

this data suggest that the regular use of aspirin after diagnosis will 

decrease the incidence rate of colorectal cancer-specific deaths? Let’s test the 

appropriate hypotheses using a significance level of 0.05. 

[7M] 

 b) The following data  on total Fe for four types of iron formation 1 (1=Carbonate, 

2=Silicate,3=Magnetite,4=Hematite)  

1:   20.5, 28.1, 27.8, 27.0, 28.0, 25.2, 25.3, 27.1, 20.5, 31.3 

2:   26.3, 24.0, 26.2, 20.2, 23.7, 34.0, 17.1, 26.8, 23.7, 24.9 

3:   29.5, 34.0, 27.5, 29.4, 27.9, 26.2, 29.9, 29.5, 30.0, 35.6 

4:   36.5, 44.2, 34.1, 30.3, 31.4, 33.1, 34.1, 32.9, 36.3, 25.5 

Carry out an analysis of variance F test at significance level 0.01, and summarize the 

results in an ANOVA table. 

[8M] 

6. a) Suppose the  observations on X and Y  are given as: 

X 59 65 45 52 60 62 70 55 45 49 

Y 75 70 55 65 60 69 80 65 59 61 

Compute the least square regression equation of X on Y. 

Estimate the value of  X when Y=72 

[7M] 

 b) Fit an exponential curve bx
y ae=  to the following data: 

x  2.30 3.10 4.00 4.92 5.91 7.20 
y  33.0 39.1 50.3 67.2 85.6 125.0 

 

[7M] 

7. a) The following data show the values of sample means and ranges of ten samples of 

size 5 each. Construct X  and R charts and check whether the process is under 

statistical control or not.  

Sample 

No. 

1 2 3 4 5 6 7 8 9 10 

Mean( X ) 11.

2 

11.

8 

10.

8 

11.

6 

1

1 

9.6 10.

4 

9.6 10.

6 

10 

Range(R) 7 4 8 5 7 4 8 4 7 9 
 

[7M] 

 b) On each of the previous 25 days, 100 electronic devices of a certain type were 

randomly selected and subjected to a severe heat stress test. The total number of 

items that failed to pass the test was 578. 

i). Determine control limits for a 3-sigma P- chart. 

ii). The highest number of failed items on a given day was 39, and the lowest 

number was13.Does either of these correspond to an out of control point? Explain. 

[7M] 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

BASIC ELECTRONICS AND DEVICES 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Define conductivity? (2M) 

 b) What is meant by depletion region? (2M) 

 c) Explain the necessity of filter circuit after the rectifier circuit. (2M) 

 d) Explain about Punch through? (3M) 

 e) Why we call FET as a Voltage Controlled Device. (3M) 

 f) What is piezo electric effect? (2M) 

PART -B 

2. a) What is Hall effect? Derive the relation between mobility and hall coefficient? (7M) 

 b) Define a hole in a semiconductor? Indicate how a hole contributes to 

conduction pictorially? 

 

(7M) 

3. a) Draw the band diagram of p-n junction diode? Define law of junction? (7M) 

 b) How many types of junction capacitances are there? Explain with neat 

diagrams? 

 

(7M) 

4. a)  Explain the operation of Full Wave Rectifier with Induction filter with 

necessary diagrams.  

(7M) 

 b) A sinusoidal voltage whose Vm=26V is applied to half-wave rectifier. The 

diode may be considered to be ideal and RL=1.2 KΩ is connected as load. Find 

out peak value of current, RMS value of Current, DC value of current and 

Ripple factor. 

 

(7M) 

5. a) Explain input and output characteristics of transistor in CB configuration with 

neat diagram. 

(7M) 

 b) Why self bias circuit is preferred than other biasing circuits? Derive the 

expression for stability factor of self bias circuit. 

 

(7M) 

6. a) Describe the construction and working principle of Enhancement mode and 

depletion mode MOSFET and draw its characteristics.  

(7M) 

 b) Explain principle of operation of power IGBT and mention their ratings. 

 

(7M) 

7. a) Draw the circuit diagram of a Wein bridge oscillator, at what frequency it will 

oscillate? Derive the expression for fo? 

(7M) 

 b) What are the advantages and disadvantages of negative feedback amplifiers? (7M) 

1 of 1 

 

SET - 1 R16 



                      |''|'||||''|''||'|'|

 

 Code No: R1621041 

 

II B. Tech I Semester Supplementary Examinations, March - 2021 

ELECTRONIC DEVICES AND CIRCUITS 
(Com to ECE, EIE and ECC) 

Time: 3 hours                                                Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A 

1. a) Draw the energy band diagrams of a conductor, insulator and semiconductor 

with example 

(3M) 

 b) List out the applications of LED with examples (2M) 

 c) Compare the performance of inductive, L-section and π section fitters   (3M) 

 d) Derive the relation between α and β  (2M) 

 e) What is thermal runnaway  (2M) 

 f) List out Comparison of transistor amplifiers of CE,CB and CC (2M) 

PART –B 

2. a) What is Continuity equation and derive the expression for the Generation and 

Recombination of a Hole in a Continuity equation in detail 

(7M) 

 b) In a P-type semiconductor The Fermi level is 0.25eV above the Valance band 

at room temperature 300
o
 K. Determine the new position of the Fermi level 

when the temperature in 400
o
 and 500

o
. 

 

(7M) 

3. a) What is Tunneling? From the energy band diagram explain the V-I 

characteristics of a tunnel diode in detail 

(7M) 

 b) Write a short notes on the principle of LED 

 

(7M) 

4. a) Draw the Ebers-moll model of a transitor (7M) 

 b) Discuss nMOSFET Vds-Ids characteristics in detail 

 

(7M) 

5. a) Define the pinch-off voltage Vp, sketch the depletion region before and after 

Pinch-off 

(7M) 

 b) Justify why does the CE configuration provide large current amplification 

while the CB configuration does not 

 

(7M) 

6. a) In a voltage divider bias circuit determine the 

R1=56KΩ,R2=12.2KΩ,Rc=2kΩ,Re=400Ω,Vcc=10V,Vbe=0.7 and β=150. 

(10M) 

 b) Explain the concept of Thermal runaway in detail 

 

(4M) 

7. a) Draw the Common Emitter amplifier circuit diagram and explain its operation 

in detail 

(7M) 

 b) Explain the determination of h-parameters of a two port network (7M) 

 

 1 of 1 

SET - 1 R16 



                      |''|'||||''|''||'|'|

  

Code No: R1621055 

 

II B. Tech I Semester Supplementary Examinations, March - 2021 

DATA STRUCTURES THROUGH C++ 
(Com to CSE & IT) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Explain about Encapsulation in C++. (2M) 

 b) Write about Max heap. (2M) 

 c) Differentiate between circular queue and priority queue. (2M) 

 d) Give the Advantages and Disadvantages of single linked lists? (2M) 

 e) Draw a binary tree with five nodes and three leaves. (3M) 

 f) Explain the Edge and vertex insertion operation on the Graph? (3M) 

PART –B 

2. a) Explain about polynomial representation with a suitable example.  (7M) 

 b) Over load operator <  for class rectangle such that r < s iff the area of r is less 

than that of s.  

 

(7M) 

3. a) Write stack ADT for inserting and deleting elements in stack? (7M) 

 b) Write an ADT program for implementing circular queue? 

 

(7M) 

4. a) Explain circular linked list implementation of polynomials using linked list? (7M) 

 b) Write an algorithm for merging two singly linked lists. 

 

(7M) 

5. a) What is a threaded binary tree? Explain with an example  (7M) 

 b) Define the following terms used in binary trees i) Siblings ii) height iii) level  

 

(7M) 

6.  Explain the graph traversal methods with suitable examples. 

 

(14M) 

7. a) Explain the algorithm for insertion sort and give a suitable example  (7M) 

 b) Demonstrate the insertion sort results for each pass for the following initial 

array of elements. 21 6 3 57 13 9 14 18 2 

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answer ALL the question in Part-A 

3. Answer any THREE Questions from Part-B 

 

 

 

 

1 of 1 

 

 

PART –A  

1. a) What is meant by depletion region? Explain. (3M) 

 b) Explain the operation of p-n junction biased in the reverse direction. (4M) 

 c) What is the need of rectifier? List different types of rectifiers. (4M) 
 d) Give the Comparisons between CB, CE, CC configurations. (4M) 

 e) Mention the applications of FET. (3M) 
 f) Explain about Class-A power amplifier. (4M) 

PART –B 

2. a) Derive continuity equation and explain its importance. (8M) 

 b) Explain “Majority and minority carriers” in semiconductors. (8M) 

    

3. a) What is breakdown of a diode? Write the differences between avalanche 

breakdown and zener breakdown of a junction diode. 

(8M) 

 b) Derive expression for the current equation of a PN junction diode. (8M) 

    

4. a) Draw a sketch of a half-wave rectifier. Derive the expression for (i) DC current, 

ii) RMS load current when the diode is not ideal. 

(8M) 

 b) Compare the performance measure of different filters. (8M) 

    

5. a) Obtain CB parameters in terms of CE parameters. (8M) 

 b) Draw and explain the input and output characteristics of BJT in common-collector 

configuration. 

(8M) 

    

6. a) Explain the construction and working of MOSFET with a neat diagram. (8M) 

 b) In an N-channel JFET, IDS is 6 mA and VP=-6V. Find the minimum value of VDS 

for pinch-off operation. Determine the value of drain current at VGS = -3V. 

(8M) 

    

7. a) Draw the RC-phase shift oscillator and explain it clearly. (8M) 

 b) Classify different power amplifiers. (8M) 
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  Note:    1. Question Paper consists of two parts (Part-A and Part-B) 

               2. Answer ALL the question in Part-A 

               3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A 

1. a) Distinguish between the terms ‘change of state’, ‘path’ and ‘process’. (4M) 

 b) How does the Vander Waal’s equation differ from the ideal gas equation of state? (3M) 

 c) Illustrate absolute thermodynamic temperature scale in brief. (4M) 

 d) Give triple point represented in P-V diagram. (4M) 

 e) Write down the Dalton’s law of partial pressure and explain its importance. (3M) 

 f) State different types of power cycles. Mention the merits and demerits of Stirling 

and Ericsson Cycles. 

(4M) 

PART -B 

2. a) What is the concept of continuum? How will you define density and pressure 

using this concept? Explain in brief. 

(8M) 

 b) Write short notes on the following: Thermometry, thermometric substance, 

thermometric property, Constant volume gas thermometer. 

 

(8M) 

3. a) Explain Joule’s experiment with neat sketches and state the first law. (8M) 

 b) What is compressibility factor? Explain the role of generalized compressibility 

chart in thermodynamics. 

 

(8M) 

4. a) What do you understand by the standard Gibb’s phase rule? (8M) 

 b) Using second laws of thermodynamics check the following and also indicate 

nature of cycle. 

(i) Heat engine receiving 1000 kJ of heat from a reservoir at 500 K and rejecting 

700 kJ heat to a sink at 27
0
C. 

(ii) Heat engine receiving 1000 kJ of heat from a reservoir at 500 K and rejecting 

600 kJ of heat to a sink at 27
0
C. 

 

(8M) 

5. a) Derive Clausius Clapeyron equation. What are the assumptions made in this 

equation? 

(8M) 

 b) Calculate volume, density, enthalpy & entropy of 1.5kg of steam at 20 bar & 

having dryness fraction of 0.95. 

 

(8M) 

6. a) Consider the room contains air at 1 atm, 35
0
C and 40% RH. Using the 

psychometric chart determine: specific humidity, enthalpy, WBT and DPT. 

(8M) 

 b) A gas mixture comprises of 18% O2, 75% N2 and 7% CO2 by volume at 0.5 MPa 

and 107
0
C. For 5kg mass of mixture carry out gravimetric analysis and determine 

the partial pressure of gases in mixture. 

(8M) 
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7. a) State various methods to improve efficiency of Brayton cycle. With suitable 

diagrams, explain any two of them 

(8M) 

 b) With help of T-s diagram, explain the effects of variables on efficiency of the 

Rankine cycle. 

(8M) 
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ELECTRONIC DEVICES AND CIRCUITS  
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Note:   1. Question Paper consists of two parts (Part-A and Part-B) 

  2. AnswerALL the question in Part-A 

  3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART-A 

1.(a) Explain the working of Schottky barrier diode with necessary sketches. (4M) 

   (b) A 6.2V Zener diode has a resistance of 20 Ohms. Calculate the terminal voltage 

when the current is 20 mA? 

(3M) 

   (c) Show the expressions of RMS current & ripple factor for bridge rectifier. (4M) 

   (d) Draw the small signal low frequency h-parameter model of a CB Transistor. (4M) 

   (e) Define Thermal runaway and how to stop it?. (3M) 

   (f) Whyh parameters are essential in solving BJT analysis?-Give reasons.. (4M) 

PART-B 

2.(a) Show that the Fermi energy level lies in the center of forbidden energy band for 

an intrinsic semiconductor? Derive. 

(8M) 

   (b) Verify Hall Effect in identification of semiconductors. 

 

(8M) 

3.(a) For a full wave rectifier with shunt capacitance filter derive expression for ripple 

factor using approximate analysis 

(8M) 

   (b) Give the list of different filters used in rectifier and their merits and demerits. 

 

(8M) 

4.(a) Explain the operation of N-channel enhancement type MOSFET with the help of 

its (��-���) and (��-���) characteristics. 

(8M) 

   (b) With the help of neat diagram explain the voltage divider biasing method for 

FET. 

 

(8M) 

5.(a) Compare �	, �
 , �� and � of CE, CB and CC configurations. (8M) 

   (b) In a Self-bias circuit containing R1=50KΩ, R2=25KΩ, Re=1KΩ, RC=3KΩ, β 

=90, ���=12V, ���=0.7V. Find the operating point, S, S’, and S”. 

 

(8M) 

6.(a) Differentiate bias stabilization and compensation techniques (8M) 

   (b) With the help of neat diagram explain the voltage divider biasing method for 

FET. 

 

(8M) 

7.(a) Give the approximate H-parameter conversion formulae for CB and CE 

configuration in terms of CC. 

(8M) 

   (b) Explain the collector to base bias method along with circuit diagram and derive 

the stability factor for it 

(8M) 
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2. Answer ALL the question in Part-A 

3. Answer any THREE Questions from Part-B 

4. Statistical tables are required 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

PART –A 

1. a) Define Token. What are the tokens used in C++?  

 b) Explain the concept of access specifiers that are used to restrict the access for 

scope of methods to be called.  

 c) Explain and write an example for Overloading assignment operator  

 d) Explain binding Polymorphism  

 e) What are macros. Why do we use? Explain  

 f) What is a vector? How do you fill vectors with random numbers  

PART -B 

2. a) List out the differences between structured programming and object oriented 

programming. What are the drawbacks of conventional programming.  

 b) Explain in brief of Object Oriented Concepts: Encapsulation, Inheritance and 

Abstraction with examples. 

 

 

3. a) Explain explicit Constructors, Parametrized Constructors, and multiple 

Constructors with suitable example. 

 

 b) Write a C++ program to implement constructor overloading. 

 

 

4. a) Write Programs in C++ for complex number addition using operator overloading 

and to perform string operations by overloading operators. 

 

 b) Write a C++ program to implement single Inheritance. 

 

 

5. a) What is a Pointer? Write a C++ program that declare and use pointers to compare 

two integers. 

 

 b) What is a destructor? What are the rules for virtual destructor?  

 

 

6. a) Explain Linked Lists with Templates. Write a C++ program to insert and element 

in a Linked List. 

 

 b) Explain the key words try catch throw. Write a program in C++ using dive by zero 

exception. 

 

 

7. a) Write a C++ program that erases all elements in a list using iterators.  

 b) What are containers? Explain about Sequence containers and associative 

containers 
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 ELECTRICAL AND ELECTRONICS ENGINEERING
(Com. to CE, ME, CHEM, PE, AME, MM)

Time: 3 hours                        
 

1. a) Using Kirchhoff’s laws, 

shown in below figure. 

 b) In the interval 0 > t > 5

Obtain the charge, power, and energy. Plot w

 

2. a) Explain the process of building up of 

significance? 

 b) Discuss the Working principle of DC motor

 

3. a) Discuss about open circuit and short circuit tests that are conducted on 

transformer. Derive the expressions for efficiency and regulation

 b) Explain the principal and working of a 

 

4.  A 415V, three-phase, 50 Hz, 4 pole, star

rev/s on full load. The rotor resistance and reactance per phase are 0.35

respectively, and the effective rotor

synchronous speed, (ii) the slip, (

mechanical losses amount to 770W, (

which maximum torque occurs, 

   

5.  Show that for the full wave rectifier, the ratio of rectification is twice that of half 

wave rectifier. 

 

6.  Explain the following (i) 

Amplifier. 

 

7. a) Discuss the principle of induction heating. Also list different applications of 

induction heating to industries.

 b)  What are ultrasonic? Discuss its generation.

 

  

8. a) Explain the constructional features of the instruments 

frequency. 

 b) With a neat Sketch explain the operation of Cathode Ray Oscilloscope

 

II B. Tech I Semester Supplementary Examinations, March-

ELECTRICAL AND ELECTRONICS ENGINEERING
(Com. to CE, ME, CHEM, PE, AME, MM) 

                                                              

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

sing Kirchhoff’s laws, determine current through each branch for the network 

below figure.  

 
In the interval 0 > t > 5π ms, a 20-mF capacitance has a voltage v =50sin200t (V). 

charge, power, and energy. Plot wC assuming w=0 at t= 0. 

Explain the process of building up of voltage in a dc shunt generator.

Discuss the Working principle of DC motor. 

Discuss about open circuit and short circuit tests that are conducted on 

transformer. Derive the expressions for efficiency and regulation. 

Explain the principal and working of a single phase transformers. 

phase, 50 Hz, 4 pole, star-connected induction motor runs at 24 

rev/s on full load. The rotor resistance and reactance per phase are 0.35

effective rotor-stator turns ratio is 0.85:1. Calculate (

) the slip, (iii) the full load torque, (iv) the power output if 

mechanical losses amount to 770W, (v) the maximum torque,(vi) the speed at 

which maximum torque occurs, and (vii) the starting torque 

Show that for the full wave rectifier, the ratio of rectification is twice that of half 

Explain the following (i) Transistor as an Amplifier, (ii) Single Stage CE 

the principle of induction heating. Also list different applications of 

induction heating to industries. 

What are ultrasonic? Discuss its generation. 

Explain the constructional features of the instruments to measure Voltage and 

With a neat Sketch explain the operation of Cathode Ray Oscilloscope.
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each branch for the network 

  

50sin200t (V). 

 

voltage in a dc shunt generator. What is its 

 

 

Discuss about open circuit and short circuit tests that are conducted on single phase 

 

 

connected induction motor runs at 24 

rev/s on full load. The rotor resistance and reactance per phase are 0.35Ω and 3.5Ω 

stator turns ratio is 0.85:1. Calculate (i) the 

) the power output if 

) the speed at 

 

 

Show that for the full wave rectifier, the ratio of rectification is twice that of half 

 

Single Stage CE 

 

the principle of induction heating. Also list different applications of 

 

 

to measure Voltage and 

 

. 
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Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

 

1. a) Explain about the following source: (i) ideal and non-ideal (iii) independent and dependent. 

b) Use nodal analysis to determine V1 and power being supplied by the dependent current  

source in the circuit shown in Figure 1.   

               

 

 

 

 

 

 

 

2. a) Explain the RMS value and average value and derive the expressions of the same for a  

sinusoidal waveform. 

b) For a given network shown in figure 2, obtain tie set schedule and hence find loop currents 

 

 

 

 

 

 

 

3. a) Show that power consumed by a pure capacitor is zero.       

b) A series R-L-C circuit consists of 100Ω resistor and an inductor of 0.318 H and a capacitor  

of unknown value. This circuit is supplied by 230V, 50Hz supply and draws a current of 2.3 

A and the current is in phase with the supply voltage. Find: (i) the value of the capacitor (ii) 

the power supplied by the source.   
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4. a) The self-inductance of one of the mutually coupled coils is 0.5 H and the mutual inductance  

between them is 0.2 H. Determine: i) self-inductance of the other coil and ii) turns ratio. 

Assume a co-efficient of coupling equal to 0.8. 

b) Obtain the expression for frequency at which maximum voltage occurs across the  

capacitance in a series resonant circuit. 

 

5. a) State and explain substitution theorem. 

b) Find the voltage V in the figure 3 shown using superposition principle.                

 

 

 

 

 

 

 

6. a) Express h-parameters in terms of Z-parameters. 

b) Obtain the h-parameters of the network shown in Figure 4. 

 

 

 

 

 

 

7. a) For an RC series circuit, a sinusoidal voltage v(t) = Vm sinωt is applied at t = 0. Find the  

expression for transient current. 

b) A sinusoidal voltage v = 250 sin 50 t is applied suddenly to series R-L circuit with R = 10 Ω 

 and L = 5H. Find the instant at which transient current becomes zero. 

 

8. a) Explain the variation of Attenuation, phase shift and characteristic impedance of m derived  

high pass filter? 

b) Design an m-derived T-section low pass filter having cut off frequency, fc=7000Hz, design  

impedance Ro=600Ω and frequency of infinite attenuation. 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1. a) A business man goes to hotels X, Y, Z 20%, 50%, 30% of the time respectively. 

It is known that 5%, 4%, 8% of the rooms in X, Y, hotels have faulty plumbing. 

What is the probability that Business man’s room having faulty plumbing is a 

room in hotel Z? 

(8M) 

 b) A bag contains 50 tickets with numbers 1, 2, 3……50 of which five are drawn 

at random and arranged in ascending order of the magnitude. What is the 

probability that the middle one is 30? 

 

(7M) 

2. a) Consider the distribution 

0 , 0

( ) 1
1 , 0

4

x

x

F X
e x

−

<


= 
− ≥

and  determine (i) P(x≥0)  (ii) P (1 ≤ X≤ 2) 

(8M) 

 b) Two dice are thrown. Let x assign to each point (a, b) in S the maximum of its 

numbers i.e., X (a, b) = max (a, b). Find the probability distribution.  

 

(7M) 

3. a) Prove that moment generating function of  a random variable X defined by  the  

density function ( )
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(8M) 

 b) Of a large group of men, 5% are under 60 inches in height and 40% are between 

60 and 65 inches. Assuming a normal distribution, find the men height and 

standard deviation. 

 

(7M) 

4. a) The guaranteed average life of a certain type of electric bulbs is 1500 hrs with a 

S.D of 120 hrs. It is decided to sample the output so as to ensure that 95% of 

bulbs do not fall short of the guaranteed average by more than 2%. What will be 

the minimum sample size? 

(8M) 

 b) A sample of 11 rats from a central population had an average blood viscosity of 

3.92 with a S.D of 0.61. Estimate the 95% confidence limits for the mean blood 

Viscosity of the population. 

 

(7M) 

5. a) Write about (i) Null hypothesis (ii) Type I and Type II errors (iii) Alternative 

hypothesis. 

(8M) 

 b) 20 people were attacked by a disease and only 18 survived. Will you reject the 

hypothesis that the survival rate if attacked by this disease is 85% in favour of 

the hypothesis that is more at 5%  level. 

(7M) 
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6. a) A sample of 26 bulbs gives a mean life of 990 hours with a S.D of 20 hours. The 

manufacturer claims that the mean life of bulbs is 1000 hours. Is the sample not 

up to the standard. 

(8M) 

 b) A pair of dice is thrown 360 time and the frequency of each sum is indicated 

below 

Sum 2 3 4 5 6 7 8 9 10 11 12 

frequency 8 24 35 37 44 65 51 42 36 14 14 

Would you say that the dice are fair on the basis of the Chi-Square test at 0.05 

level of significance? 

(7M) 

7. a) Discuss the basic principles under lying control Charts. Explain in brief how 

control limits are determined for i) P-chart ii) C-chart. 

(8M) 

 b) Fit  a second degree polynomial to the following data by the method of least 

squres: 

X 10 12 15 23 20 

Y 14 17 23 25 21 

 

 

(7M) 

8. a) Discuss Queuing theory. Explain its applications. (8M) 

 b) A blank plans to open a single server drive-in banking facility at  a certain 

center. It is estimated that 20 customer will arrive each hour on average. If on 

average, it requires 2 minutes to process a customer’s transaction, determine 

i) the proportion of time the system will be idle 

ii) on the average, how long a customer will have to wait before reaching the 

server. 

iii)  the fraction of customers  who will have to wait. 

(7M) 
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1 a) What are the instruments used in chain surveying? How is a chain survey executed 

in the field?  

[8M] 

 b) Tabulate the differences between prismatic compass and surveyor’s compass. [7M] 

  Or  

2 a) Differentiate between plane and geodetic surveying. [8M] 

 b) Explain accuracy, precision, discrepancy, and true error. [7M] 

3 a) What are the different types of leveling staffs? State the merits and demerits of each. [8M] 

 b) Discuss various methods of interpolating the contours. [7M] 

  Or  

4 a) What is prismoid? Derive the prismoidal formula. [8M] 

 b) What are the methods used to determine the areas? Give their formula. [7M] 

5 a) What is method of repetition? What are the errors eliminated by method of 

repetition. 

[8M] 

 b) What are the advantages of theodolite? [7M] 

  Or  

6 a) Describe Fast needle method of theodolite traversing. [8M] 

 b) Distinguish between closed traverse and open traverse. [7M] 

7 a) Write down the procedure for setting out the curve. [8M] 

 b) What is a tacheometer? What are the different systems of tacheometric 

measurement? 

[7M] 

  Or  

8 a) Define electromagnetic waves. How are they useful in surveying? [8M] 

 b) Two distances of 20 and 100 meters were accurately measured out and the 

intercepts on the staff between the outer stadia webs were 0.196m at the former 

distance and 0.996 at the latter. Calculate the tacheometric constants 

[7M] 

9 a) What is terrestrial photogrammetry? What are the types of terrestrial 

photogrammetry?  

[8M] 

 b) Write a note on aerial photogrammetry. [7M] 

  Or  
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10 a) Define focal length, ground nadir point and oblique photograph. [8M] 

 b) How do you determine the scale of an aerial photograph? [7M] 
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SURVEYING AND GEOMETRICS 
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Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Discuss in brief the different sources of errors in surveying. [8M] 

 b) A rectangle has sides approximately 380meters and 260meters. If the area is to be 

determined to the nearest 10m
2
 what will be maximum error permitted in each line 

and to what accuracy should the lines be measured. Assume equal precision ratio for 

each length. 

[7M] 

  Or  

2 a) How a chain is standardized? How adjustments be made to the chain if it is found to 

be too long? 

[8M] 

 b) Calculate the elongation at 400m of a 1000m mine shaft measuring tape hanging 

vertically due to its own mass. The modulus of elasticity is 2X10
5
 N/mm

2
, the mass 

of the tape is 0.075kg/m and the cross-sectional area of the tape is 10.2mm
2
. 

[7M] 

3 a) Define benchmark, line of collimation, reduced level and back sight. [8M] 

 b) State and explain the trapezoidal rule. [7M] 

  Or  

4 a) What is contour interval? Explain different types of contours with the help of neat 

sketches. 

[8M] 

 b) Explain how contour map is helpful to know the volume of earthwork. [7M] 

5 a) What are the temporary adjustments of a transist? [8M] 

 b) Explain step by step procedure of setting a theodolite. [7M] 

  Or  

6 a) Distinguish between Loose needle method and Fast needle method. [8M] 

 b) Define traverse. List out the methods of theodolite traversing. [7M] 

7 a) Define back tangent, point of intersection, point of tangency and deflection angle. [8M] 

 b) Define E.D.M. What are different types of E.D.M’s used in surveying. [7M] 

  Or  

8 a) What are the components of a reverse curve? [8M] 

 b) Mention the different types of reading the staff. Explain the height of instrument 

method. 

[7M] 
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9 a) Describe photo-theodolite, with the help of neat sketch. [8M] 

 b) What do you understand by the terms ‘datum scale’ and ‘average scale’? Explain 

with a neat sketch. 

[7M] 

  Or  

10 a) Define mosaic. How it is differ from a map? [8M] 

 b) Write a short note on stereoscopic vision, mirror telescope and crab and drift. [7M] 
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1 a) Explain the principle of chain surveying? [8M] 

 b) Describe the different kinds of chains used for linear measurements. [7M] 

  Or  

2 a) What are the different tape corrections and how are they applied? [8M] 

 b) Differentiate between prismatic compass and surveyor’s compass. [7M] 

3 a) Discuss the height of instrument & rise and fall methods of computing the 

levels. Discuss the merits and demerits of each. 

[8M] 

 b) Define Contours. What are the characteristics of contours? [7M] 

  Or  

4 a) How do you determine the capacity of a reservoir? [8M] 

 b) 

The following perpendicular offsets were taken from a chain line to a hedge: 

Calculate the area between the survey line, the hedge and the end offsets by 

Trapezoidal rule and Simpson’s rule. 

 

[7M] 

5  Explain the following  

(a)face right and face left observations,  

(b) swinging the telescope,  

(c) transiting the telescope and  

(d) telescope normal. 

[15M] 

  Or  

6 a) Discuss various methods of theodolite traversing. [8M] 

 b) Define traverse. Write a note on chain traversing. [7M] 

7 a) Explain tangential method of tachometry. Derive elevation for both angles are 

angles of depression. 

[8M] 

 b) What are the components of simple curve? [7M] 

  Or  

8 a) What is stadia theodolite? [8M] 

 b) What are the advantages of EDM’s when compared to other instruments? [7M] 
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9 a) Write a note on radial line method of plotting. [8M] 

 b) What is aerial survey? How do you plan for flight for aerial photography? [7M] 

  Or  

10 a) How do you determine the number of photographs necessary to cover a given 

area in a aerial survey? 

[8M] 

 b) Write a note on scale of a tilted photograph. [7M] 
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1 a) The following bearings were observed in running a closed traverse.  

 

 

 

 

 

 

 

 

Determine the correct magnetic bearings of the lines. 

[8M] 

 b) What factors should be considered in deciding the stations of a chain survey? [7M] 

  Or  

2 a) Define (i) back bearing, (ii) local attraction, (iii) magnetic bearing and (iv)mean 

sea level. 

[8M] 

 b) List out the errors in compass survey. [7M] 

3 a) Explain how levelling is done across ponds and lakes with the help of neat 

sketch. 

[8M] 

 b) What is Simpson’s rule? Derive an expression for Simpson’s rule. [7M] 

  Or  

4 a) Discuss various methods of contouring. Discuss the merits and demerits of each. [8M] 

 b) A road embankment 10m wide at the formation level, with side slopes of 2 to 1 

and with an average height of 5m is constructed with an average gradient 1 in 40 

from contour 220m to 280m. Find the volume of earth work. 

[7M] 

5 a) Explain the components of theodolite. [8M] 

 b) List out the miscellaneous operations of theodolite. [7M] 

  Or  

6 a) Write the procedure for direct method with transiting with a neat sketch. [8M] 

 b) The following measurements were made in a closed traverse ABCD: 

AB=97.54m; CD=170.69m; AD=24.47m;∠��� = 70°45′;∠ADC=39°15′. 

 

[7M] 
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7 a) Write the procedure for setting out a compound curve. [8M] 

 b) Observations were taken with a tacheometer having additive constant equal to 

zero and multiplying constant equal to 100, and an intercept of 0.685m with a 

vertical angle of 12° was recorded on a staff believed to be vertical. Actually, the 

staff which was 3.5 m long, was 100mm out of plumb leaning backwards away 

from the instrument. Compute the error in the horizontal distance 

[7M] 

  Or  

8 a) What is stadia theodolite? [8M] 

 b) What are the advantages of EDM’s when compared to other instruments? [7M] 

9  Explain the following  

(a) tilt displacement,  

(b)  isocenter,  

(c)  principle point  

(d) isometric parallel. 

[15M] 

  Or  

10 a) What is tilt distortion? Prove that, in a tilted photograph, tilt distortion is radial 

from the isocenter. 

[8M] 

 b) What is aerial photogrammetry? How do you determine the flying altitude? [7M] 
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1 a) If coulomb’s force , F=(2ax+ay+az)N , is acting on a charge of 10 C, find the 

electric field intensity , its magnitude and direction 

[8M] 

 b) Derive the E-field due to infinite charge sheet? [7M] 

  Or  

2 a) Define electric field in terms of point charge and also in terms of potential, 

mention salient features of electric field intensity 

[8M] 

 b) Semi infinite conducting planes φ = 0 and φ = Π/6 are separated by an 

infinitesimal insulating gap. If V (φ = 0) = 0 and V(φ = Π/6) = 100 V, calculate V 

and E in the region between the planes. 

[7M] 

3 a) Discuss about behavior of conductors in an electric field. [8M] 

 b) Derive the expression for energy density in electrostatic field [7M] 

  Or  

4 a) Derive the boundary conditions between the perfect dielectrics of permittivities 

ε1and ε2. 

[8M] 

 b) Two extensive homogeneous dielectrics meet on plane z=0.For z>0, εr1 =4 and for 

z<0 εr2 =3.A uniform electric field
 1 (5 2 3 )

x y z
E a a a= − + KV/m exists for Z ≥ 0. 

Find (i) E2 for Z ≤ 0 (ii) The angles
 1E  and

 2E make with the interface. 

[7M] 

5 a) Determine the force between two linear parallel conductors carrying currents in 

opposite directions. 

[8M] 

 b) Obtain the expression for torque on a current loop placed in a magnetic field. [7M] 

  Or  

6 a) Determine the magnetic field intensity, H at the center of a square current Element. 

The length of each side is 2 m and the current, I=1.0 Amp. 

[8M] 

 b) Derive the Maxwell’s equation in point form and integral form using Ampere’s 

Circuit law? 

[7M] 

7 a) Derive an expression for mutual inductance using Newmann’s formulae. [8M] 

 b) A rectangular coil is composed of 150 turns of a filamentary conductor. Find the 

mutual inductance in free space between this coil and an infinite straight filament 

on the z axis if the four corners of the coil are located at  (i) (0,1,0), (0,3,0), (0,3,1), 

and (0,1,1) (ii)  (1,1,0), (1,3,0), (1,3,1), and (1,1,1) 

[7M] 

  Or  

8 a) Derive the expression for energy stored in a magnetic field? [8M] 

 b) Current in a coil is increased from zero to 15 amps at a uniform rate in 6 seconds. 

It is found that this coil develops self induced emf of 150 volts whereas an emf of 

25 volt is produced in a neighboring coil. Compute self-inductance of the first coil 

and the mutual inductance between the two coils. 

[7M] 

9 a) State and explain Maxwell’s equations in differential and integral form? [8M] 

 b) Write short notes on statically induced e.m.f and dynamically induced e.m.f? [7M] 

  Or  

10 a) State and explain faraday’s laws of electromagnetic induction? [8M] 

 b) Explain (i) Conduction Current. (ii) Displacement current. [7M] 
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1 a) Derive an expression for the Electric field intensity due to a finite length line 

charge along the Z-axis at an arbitrary point Q(x,y,z) 

[8M] 

 b) An infinite length of uniform line charge has ρL= 10 pC/m and it lies along the Z-

axis. Determine electric field E at (4,3,3) 

[7M] 

  Or  

2 a) Derive Poisson’s and Laplace’s equations from the fundamentals. [8M] 

 b) Let a point charge Q1 =25 nC be located at P1 (4,-2, 7) and a charge Q2 = 60 nC 

be at P2(-3, 4,-2).  If ε =ε0, find E at P3(1, 2, 3): At what point on the y axis is   

Ex = 0? 

[7M] 

3 a) Explain polarization in dielectrics?  

 b) A parallel plate capacitor has plate area 200 cm
2
 and plate separation of 3 mm. 

The charge density is 1µC/m
2
 and air is the dielectric. Find (i) the capacitance of 

the capacitor (ii) Voltage between the plates (iii) the force with which the plates 

attract each other 

[8M] 

  Or [7M] 

4 a) An electric dipole located at the origin in free space has a moment                      p 

= 3ax – 2ay+ az  nC.m. (i) Find V at PA (2, 3, 4). (ii) Find V at r = 2.5, � = °30 , φ  

= °40  

[8M] 

 b) Define electric dipole. Derive the expression for electric field due to electric 

dipole. 

 

[7M] 

5 a) Sate and explain point form of ampere’s circuital law? [8M] 

 b) Determine H at P2 (0.4, 0.3, 0) in the field of an 8A filamentary current directed 

inward from infinity to the origin on the positive x- axis and then outward to 

infinity along the y-axis. 

[7M] 

  Or  

6 a) State and explain biot-savart’s law? [8M] 

 b) Planes z=0 and z=4 carry current K= - 10ax A/m and K=10ax A/m respectively. 

Determine H at (i) (1,1,1) and (ii) (0,-3,10). 

[7M] 

7 a) Derive the expression for self inductance of a coaxial cable of inner radius ‘a’ 

and outer radius ‘b’. 

[8M] 

 b) Determine the inductance of a solenoid of 2500 turns wound uniformly over a 

length of 0.25m on a cylindrical paper tube, 4 cm in diameter and the medium is 

air 

[7M] 

  Or  

8 a) Explain the concept of self and mutual inductances. [8M] 

 b) Derive the expression for energy stored in a magnetic field? 

 

[7M] 
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9 a) Derive the Maxwell’s four equations for time varying fields [8M] 

 b) In a material for which σ = 5.0 s/m and ∈r = 1, the electric field intensity is E = 

250 Sin1010t (V/m). Find the conduction and displacement current densities and 

the frequency at which they have equal magnitudes. 

[7M] 

  Or  

10 a) A parallel plate capacitor with plate area of 4 cm
2
 and plate separation of 2mm 

has a voltage 400 Sin 10
3
t volts applied to its plates. Calculate the displacement 

current, assuming ε= 2ε0. 

[8M] 

 b) Explain the concept of displacement current and obtain an expression for the 

Displacement current density. 

[7M] 
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1 a) State Guass law. Explain any two applications of Guass law in detail. [8M] 

 b) A circular ring of charge with radius 5m lied in z = 0 plane with centre at origin. 

If the line charge density is 10 nC/m. Find E at the point (0, 0, 6) m 

[7M] 

  Or  

2 a) Prove that the electric field intensity is the negative gradient of potential. [8M] 

 b) A square plate described by -2≤x≤2, -2≤y≤2, z=0 carries a charge 12|y| mC/m
2
. 

Find the total charge on the plate and the electric field intensity at (0,0,10) 

[7M] 

3 a) Derive an expression for capacitance of a parallel plate capacitor containing two 

dielectrics with the dielectric interface parallel to the conducting plates 

[8M] 

 b) A homogeneous dielectric (
rε =2.5) fills region 1 (x< 0) while region 2 (x> 0) is 

free space.  (i)If D 1 = 12a x − 10a y  + 4a
z
nC/m 2 , find D 2  and 2θ . 

 (ii)If 
2E  = 12V/m and 

2θ = °60 , find 
1E  and 

1θ .  

[7M] 

  Or  

4 a) Derive the expression for capacitance of a spherical capacitor. [8M] 

 b) Conducting spherical shells with radii a = 10 cm and b = 30 cm are maintained 

at a potential difference of 100 V such that V(r = b) = 0 and V(r = a) = 100 V. 

Determine V and E in the region between the shells. If εr = 2.5 in the region, 

determine the total charge induced on the shells and the capacitance of the 

capacitor. 

[7M] 

5 a) Derive an expression for magnetic flux density at any point on the axis of a 

plane circular current loop. 

[8M] 

 b) Two long parallel conductors carrying currents 100 A and 150 A respectively. If 

the conductors are separated by 20 mm. Find the force/meter length of each 

conductor, if the current flow is in opposite direction? 

[7M] 

  Or  

6 a) Prove that the force on a closed filamentary circuit in a uniform magnetic field is 

zero. 

[8M] 

 b) A conducting filamentary triangle joins A (3,1,1), B (5,4,2) and C (1,2,4). The 

segment AB carries a current of 0.2 A in the aAB direction. In the presence of 

magnetic field 0.2 0.1 0.3
x y z

B a a a= − + T. (i) Find the force on segment BC (ii) 

Find the torque on the loop about   an origin at A. 

[7M] 

7 a) Derive the expressions for the self inductances of a toroid. [8M] 

 b) A very long solenoid with 2 X 2 cm cross section has an iron core (µr = 1000) 

and 4000 turns/meter. If it carries a current of 500 mA, find (i) Its self-

inductance per meter (ii) The energy per meter stored in its field. 

[7M] 

  Or  

8 a) Derive the expression for energy stored and density in a magnetic field. [8M] 

 b) Derive the expressions for the self inductances of a solenoid? [7M] 
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9 a) State and explain faraday’s laws of electromagnetic induction? [8M] 

 b) Write down the Maxwell’s equations for time-varying fields and explain?  [7M] 

  Or  

10 a) State maxwell’s equation in integral form and also explain its significance? [8M] 

 b) In free space 20 cos( 50 ) / .
y

E t x a V mω= −
 
Find (i) Jd (ii) H (iii)ω [7M] 
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1 a) Using Gauss law, derive the expression for electric field intensity due to an infinite 

length of line charge? 

[8M] 

 b) Four 5 nC positive charges are located in the z=0 plane at the corners of a square 6 

cm on a side. A fifth 5 nC positive charge is located at a point 8 cm distance from 

the other charges. Calculate the magnitude of the total force on this fifth charge for 

ε=ε0. 

[7M] 

  Or  

2 a) Explain electric potential and its properties [8M] 

 b) A charge of -0.3 μC is located at A(25, -30, 15) (in cm) and a second charge of 0.5 

μ C is at B(-10, 8, 12 ) cm . Find E at (a) the origin (b) P(15,20, 50) cm. 

[7M] 

3 a) State and derive the conditions at the boundary between conductor-dielectric 

interface. 

[8M] 

 b) A spherical capacitor with a = 1.5 cm, b= 4 cm has an inhomogeneous dielectric of 

ε= 10 εo/r. Calculate the capacitance of the capacitor. 

[7M] 

  Or  

4 a) Find the capacitance of two parallel plates 30cmX30cm separated by 6 mm in air. 

And also find the energy stored by the capacitor if it is charged to a potential 

difference of 600 volts 

[8M] 

 b) If a dielectric material of εr =4.0 is kept in an electric field E= 3.0ax +2.0ay + az , 

V/m, find the polarization. 

[7M] 

5 a)  Derive an expression for force on a current element in a magnetic field. [8M] 

 b) A rectangular loop carrying current I2 is placed parallel to an infinitely long 

filamentary wire carrying current I1 as shown below. Show that the force 

experienced by the loop is given by 0 1 2

0 0

1 1
[ ]

2

I I b
F a N

a
ρ

µ

π ρ ρ
= − −

+
 

 

[7M] 

  Or  

6 a) State and explain ampere’s circuital law? Using the above find H due to an 

infinitely long filamentary current I placed along the Z-axis? 

[8M] 

 b) Derive Ohm’s law in point form and explain [7M] 
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7 a) Derive the expressions for the self inductances of a solenoid . [8M] 

 b) A toroid with cross section of radius 2cm has a silicon steel core of mean length 

28cm and an air gap of length 1mm. Assume the air-gap area is 10% greater than 

the adjacent core and finds the mmf required to establish an air-gap flux of1.5 m 

wb. 

[7M] 

  Or  

8 a) Explain the concept self and mutual inductances [8M] 

 b) Find the mutual inductance between two toroidal windings which are closely 

wound on iron core of relative permeability 900. The mean radius of the core is 5 

cm and radius of its cross-section is 5cm. Each winding has also 800 turns. 

 

[7M] 

9 a) Write Maxwell’s equation for static fields. Explain how they are modified for time 

varying electric and magnetic fields 

[8M] 

 b) State and explain faraday’s laws of electromagnetic induction? [7M] 

  Or  

10 a) State and explain Maxwell’s fourth equation? [8M] 

 b) Write short notes on statically induced e.m.f and dynamically induced e.m.f? [7M] 
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1 a) Distinguish clearly between the following casting terms: Moulding sand, 

backing sand and facing sand 

[8M] 

 b) Distinguish between liquid shrinkage and solid shrinkage as related to castings. 

Explain how these are taken care of in designing sand castings. 

[7M] 

  Or  

2 a) What is meant by core prints? Explain how they are to be provided. [8M] 

 b) What is meant by double shrinkage allowance? [7M] 

3 a) What are the essential conditions that are to be kept in mind while designing 

risers? 

[8M] 

 b) Calculate the optimum pouring time for a casting whose mass is 20kg and 

having an average section thickness of 15mm. The materials of the casting are 

grey cast iron and steel. Take the fluidity of iron as 711.2mm. 

[7M] 

  Or  

4 a) True centrifugal casting process in horizontal configuration is to be used for 

casting a metallic cylinder with outside diameter 0.275 m and inside diameter 

0.250 m. If G-factor (ratio of centrifugal force experienced by the rotating cast 

metal to its weight) is 65 and acceleration due to gravity is 9.8 m/s2, find the 

minimum rotational speed (in rpm) required. 

[8M] 

 b) A sand casting process has a mold constant of 2 s/mm2 and solidification 

exponent of 2. If the solidification time is to be doubled for a given unit volume 

of material, calculate the corresponding reduction in the cast surface area (in %).  

[7M] 

5 a) In a DC arc welding operation, the voltage-arc length characteristic was obtained 

as 20+ 5l where the arc length l was varied between 5 mm and 7 mm. Here Varc 

denotes the arc voltage in Volts. The arc current was varied from 400 A to 500 

A. Assuming linear power source characteristic, calculate the open circuit 

voltage and the short circuit current for the welding Operation. 

[8M] 

 b) ‘Two plates were welded together and then the strength of the joint was tested. It 

was found that the weld was stronger than either of the plate’. Do you think that 

the above statement is incorrect? Comment, giving valid reasons. 

[7M] 

  Or  

6 a) Explain the reasons why DC arc welding is more used than AC arc welding for 

specialised applications. 

[8M] 

 b) In a given arc welding operation, the power source is at 20 V and current at 300 

A. If the electrode travel speed is 6 mm/s, calculate the cross‑sectional area of 

the joint. The heat transfer efficiency is taken as 0.80 and melting efficiency as 

0.30. Heat required to melt the steel is 10 J/mm3. 

[7M] 
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7 a) In a single pass rolling process using 410 mm diameter steel rollers, a strip of 

width 140 mm and thickness 8 mm undergoes 10 % reduction of thickness. 

Calculate the angle of bite in radians. 

[8M] 

 b) What is counter locking of forging dies? Write the cause and effect of the same. [7M] 

  Or  

8 a) What do you understand by the term flash in a forging? Explain with the help of 

a sketch 

[8M] 

 b) What will happen if the fillet and corner radii are not provided in the case of a 

drop-forging die? Explain with sketches. 

[7M] 

9 a) A hole of 10 mm ¥ 25 mm is to be cut in a 3 mm thick sheet. The shear strength 

of the material is 80 MPa. Estimate the press load required. 

[8M] 

 b) For a washer, it is proposed to have the burrs obtained in the two operations, viz 

blanking and piercing to be on the same side. Suggest a suitable arrangement of 

the die giving reasons for your choice. 

[7M] 

  Or  

10 a) Two holes of 50 mm diameter are to be punched simultaneously in a C30 steel 

stock of 4 mm thick. The shear strength of the material is about 470 MPa. The 

only available punch press in the shop is of the capacity 200 kN. Examine the 

possibility, whether the operation could be done on this press. If not suggest any 

alternative procedure with justification. 

[8M] 

 b) How is the grain direction in the sheet metal affect the design of blanking dies? [7M] 
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1 a) Explain briefly with neat sketches the following patterns.    

a) Loose Piece Pattern 

b) Skeleton Pattern 

c) Segmental Pattern 

[8M] 

 b) Name the pattern allowances which can be quantitatively specified. Write a brief 

note on each of them.    

[7M] 

  Or  

2 a) Explain with a neat sketch, the use of a follow board pattern. [8M] 

 b) Explain the method of determining the moisture content in a moulding sand. [7M] 

3 a) What are the various elements that comprise of the gating system? Explain 

briefly? 

[8M] 

 b) Calculate the size of a cylindrical riser (height and diameter equal) necessary to 

feed a steel slab casting of dimensions 25 x 25 x 5cm with a side riser, casting 

poured horizontally into the mould. For steel the values of constants a, b and c 

are given as 0.10, 0.03, and 1.00 

[7M] 

  Or  

4 a) Why is aluminium preferred to be done by cold chamber die casting than hot 

chamber die casting? 

[8M] 

 b) “Large parts cannot be manufactured by the centrifuging process.” Comment on 

the statement. 

[7M] 

5 a) Explain the reasons why D.C Arc Welding is more used than A.C Arc Welding 

for specialized applications. 

[8M] 

 b) What is pre heating and post heating in welding? How it affects the weld 

strength? 

[7M] 

  Or  

6 a) Determine the appropriate welding speed to be used to weld 8 mm C50 steel 

plates when the power source is at 30 V and current at 325 A. The arc efficiency 

is 0.80 while the maximum cooling rate allowed is 6°C/s at a temperature of 

550°C. Possible welding speeds are 6, 7, 8 and 9 mm/s. 

[8M] 

 b) Describe the effect of various welding parameters that control the metallurgical 

structure of the heat affected zone in C50 steel. 

[7M] 

7 a) What do you mean by the terms ingot, slab, bloom and billet? [8M] 

 b) Indicate by means of a flow diagram the different stages in manufacture of 50 

mm diameter rod from a steel ingot. 

[7M] 

  Or  

8 a) What are the methods in which the roll-separating force could be reduced in cold 

rolling. 

[8M] 

 b) Briefly explain the meaning of draught and elongation as related to hot rolling. [7M] 
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9 a) For a punching operation, a cast steel sheet of thickness 1.5 mm is used. The 

diameter of the punch used in this operation is 30 mm. The shear strength of this 

material is known to be 250 MPa. Calculate the following: 

(a) Shear area 

(b) Force acting on the punch 

[8M] 

 b) In a particular piercing operation, 20 mm holes are to be punched in a brass 

sheet of 3 mm thick. The maximum shear strength of the sheet may be taken as 

185 MPa. Design the punch and the die sizes as well as the required punch force. 

[7M] 

  Or  

10 a) What is the largest diameter that can be pierced in a 1.5 mm thick steel plate of 

310 MPa shear strength on a 250 kN press? Design the punch and the die 

dimensions for this operation. 

[8M] 

 b) A 60 degree bend is required on a sheet metal component. Should the die angle 

be equal to, more, or less than 60 degrees? Give reasons in support of your 

answer. 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PRODUCTION TECHNOLOGY 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) What is meant by grain fineness number? Explain the procedure for determining 

this number for a moulding sand. 

[8M] 

 b) Show graphically how the green strength of sand varies with moisture and clay 

contents. Describe the behaviour. 

[7M] 

  Or  

2 a) Name any two allowances provided on the pattern for a sand-casting and state 

the reasons why they are provided. 

[8M] 

 b) Why is a loose piece pattern used? Give its problems. [7M] 

3 a) What are the functions of a riser? Write the requirements of a good riser. [8M] 

 b) Determine the casting of a certain alloy using a sand mould, it took 155 seconds 

for a cube shaped casting to solidify. The cube was 60mm on each side 

i) Determine the value of the mould constant in chvorinov’s rule 

ii) for the same alloy and mould, determine the total solidification time for a 

cylindrical casting whose diameter is 30mm and length is 50mm. 

[7M] 

  Or  

4 a) Give examples of the typical products of the following processes: Die casting, 

centrifugal casting, permanent mould casting and shell moulding. 

[8M] 

 b) Why are most die castings not made out of high strength materials? [7M] 

5 a) With the help of a neat sketch of welding torch explain the oxy acetylene 

process of welding. 

[8M] 

 b) What are the various methods available for arc cutting of metals? Compare them 

with reference to the applications, ease of use and quality of the cut obtained. 

[7M] 

  Or  

6 a) Distinguish between Soldering and Brazing from the point of view of The Filler 

Materials used, Applications and The Strength of the Joint obtained.  

[8M] 

 b) Write a short note on Laser Beam Welding detailing the applications. [7M] 

7 a) What is the significance of Roll Diameter with reference to Roll Separating 

Force in Rolling? 

[8M] 

 b) For hot working it is often necessary to heat the work piece in a furnace and 

there are scale losses and other problems. Why is hot working sometimes 

preferred to cold working in spite of such disadvantages? 

[7M] 

  Or  

8 a) Why is hot working sometimes preferred to cold working inspite of some 

disadvantages? 

[8M] 

 b) Describe the working principle of Hydrostatic extrusion with a neat sketch. [7M] 
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9 a) In a hypothetical three station progressive die, three circular holes of diameters 

10, 15 and 30 mm are to be made in that order at the three stations. The distance 

between the centre of the first hole and the second one is 50 mm, and between 

second and third is 45 mm. Find the point through which the centre line of the 

ram should pass through. 

[8M] 

 b) Generally, the die opening is straight up to a certain length and tapered 

thereafter. Explain the reason for such a shape 

[7M] 

  Or  

10 a) What is the procedure to be adapted for punching a 75 mm diameter hole in a 4 

mm thick C60 steel stock with a 250 kN press? The maximum shear strength for 

the material can be taken as 710 MPa. Make the necessary calculations in 

support of your answer. 

[8M] 

 b) What methods are used to overcome spring back in sheet metal bending 

operation? 

[7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

PRODUCTION TECHNOLOGY 

(Mechanical Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) “Natural sand is often not suitable for moulding purposes” – comment on this 

statement giving reasons. 

[8M] 

 b) What is the relevance of the facing sand towards the casting quality? Describe 

the facing sands normally used. 

[7M] 

  Or  

2 a) Explain the desirable characteristics of any core in sand casting. [8M] 

 b) Describe a method of calculating the core print dimensions. [7M] 

3 a) Give the merits and demerits of Modulus method in riser design? [8M] 

 b) Differentiate between pressurized and unpressurised gating systems with 

reference to the applications. 

[7M] 

  Or  

4  A mould having dimensions 100 mm × 90 mm × 20 mm is filled with molten 

metal through a gate as shown in the figure. For height h and cross-sectional area 

A, the mould filling time is t1. The height is now quadrupled and the cross-

sectional area is halved. The corresponding filling time is t2. Evaluate the ratio 

t2/t1 . 

 

15M 

5 a) Explain briefly the problems faced in Submerged Arc Welding in Horizontal and 

Vertical Welding Positions? 

[8M] 

 b) What types of structure and property modifications can occur in welding heat  

zones? 

[7M] 

  Or  

6 a) Distinguish between Arc and Gas Welding processes from the point of view of 

Heat Concentration, Temperature, Ease of operation and Running cost. 

[8M] 

 b) For welding heavy rail sections, Thermit welding is often used. Explain how the 

necessary heat for the joining process is obtained 

[7M] 

7 a) Differentiate between Two High Reversing Mill and Three High Mill. Sketch 

them 

[8M] 

 b) Describe the working principle of Hydrostatic extrusion with a neat sketch. [7M] 

  Or  
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8 a) Explain the working principle of Impact Extrusion with a sketch.  [8M] 

 b) What type of products can be made easily with impact extrusion process and 

describe for one product    

[7M] 

9 a) Estimate the diameter of the blank required to draw a cup of 10 mm diameter 

and 10 mm height. 

[8M] 

 b) Distinguish between Bending and Drawing in Sheet Metal operations? [7M] 

  Or  

10 a) Draw a sketch of a Punch and a Die Set used for punching operation. Indicate its 

various parts.  

[8M] 

 b) Calculate the size of the blank for a tumbler to be deep drawn from a stainless 

steel sheet of 1 mm thickness. The diameter of the tumbler is 75 mm and height 

is 150 mm. Assume that the thickness of the blank and the cylindrical portion of 

the tumbler are not the same. Neglect the effect of the die and punch radii. No 

ironing is allowed. 

[7M] 
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RANDOM VARIABLES AND STOCHASTIC PROCESSES  

(Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Define conditional probability distribution function and write he properties [8M] 

 b) A random variable X is defined by 

( )













<

≤<

≤<−

−≤−
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4        6

41         1

12         

2           2

 

 Show, by a sketch, the value x into which the values of i are mapped by x.  

What type of random variable is X? 

[7M] 

  Or  

2 a) Given that a random variable X has the following possible values, state if X is 

discrete,    continuous or mixed   

i. {-20<x<-5}     

ii.  {10,12<x<=14,15,17) 

iii.  {-10 for s>2 and 5 for s<=2, where 1<s<=6}    

iv. {4,3.1,1, -2} 

 

[8M] 

 b) Suppose height to the bottom of clouds is a Gaussian random variable for which 

ax=4000m and σx=1000m. A person bets that cloud height tomorrow will fall in 

the set A={1000m<X≤3000m} while a second person bets that height will be 

satisfied by B={2000m<X≤4200m}.A third person bets they are both correct. 

Find the probability that each person will win the bet. 

[7M] 

3 a) The random variable X has characteristics function ��(w)=[a/a-jw]
N
  for a>0 

and N=1,2,3…… Show that ��=N/a, ��2
N(N+1)/a

2
, and ���=N/a

2
. 

[8M] 

 b) Find mean and variance of Gaussian random variable? [7M] 

  Or  

4 a) A random variable X is uniformly distributed on the interval (-5,15).Another 

random variable Y=	(��
)

 is formed. Find E[Y]. 

[8M] 

 b) A Gaussian voltage random variable X has a mean value ax=0 and ��x=9. The 

voltage X is applied to a square-law, full wave diode detector with a transfer 

characteristics Y=5X
2
. Find the mean value of the output voltage Y. 

[7M] 

5 a) Random variable X and Y have the joint density 

                               FX,Y(x,y)={     1/24     0<x<6 and 0<y<4 

0 elsewhere. 

What is the expected value of the function g(X,Y)=(XY)
2
? 

[8M] 

 b) Two statistically independent random variable X and Y have mean values 

�� =E[X]=2 and E[Y]=4.  They have second moments �� 2
=E[X

2
]=8 and 

E[Y
2
]=25. Find i) the mean value  ii) the second moment  iii) the variance of the 

random variable W=3X-Y. 

[7M] 

  Or  
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6 a) For the two random variable X and Y: 

    FX,Y (x,y)=0.15�(x+1)�(y)+0.1�(x)�(y)+0.1�(x)�(y-2)+0.4�(x-1)�(y+2) 

                                                                        +0.2�(x-1)�(y-1) +0.5�(x-1)�(y-3) 

 Find: i) the correlation, ii) the covariance, iii) the correlation coefficient of X 

and Y and iv) are X and Y either uncorrelated or orthogonal? 

[8M] 

 b) Gaussian random variable X1 and X2 for which ��1=2,���� =9,��2=-1, ���=4 and 

CX1X2=-3 are transformed to new random variable Y1 and Y2 according to Y1=-

X1+X2 ,Y2=-2X1-3X2. Find  

i)����  ii)����  iii) CY1Y2. 

 

[7M] 

7 a) Let X (t) be a stationary continuous random process that is differentiable.  Denote 

its time derivative by ( ).tX
•

  Show  that ( ) .0=





 •

tXE  

[8M] 

 b) Given the random process by  X(t)=A cos(w0t) + B sin(w0t) 

 Where w0 is a constant, and A and B are uncorrelated zero mean random 

variables having different density functions but the same variance ,show that 

X(t) is wide sense stationary but not strictly stationary. 

[7M] 

  Or  

8 a) A random process is defined by X(t) = A, where A is a  continuous random 

variable uniformly distributed on  (0, 1).  Determine the form of the sample 

functions, classify the process 

[8M] 

 b) Define ergodic random proven? Explain with example. [7M] 

9 a) Drive the Wiener-Khintchine relation. [10M] 

 b) What is Mean value of System Response for Random Signal Response of Linear 

Systems. 

[5M] 

  Or  

10  A Random signal X(t) of PSD of  
��
�  is applied on an LTI system having impulse 

response ℎ(�). If �(�)is output, find (i) ����(�)� (ii) ���(�) (iii) ���(�) (iv) 

���(�). 

[15M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

RANDOM VARIABLES AND STOCHASTIC PROCESSES  
(Electronics and Communication Engineering) 

 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define Random variable? List out the properties of Distribution Function [8M] 

 b) A random variable X is known to be Poisson  with b=0 

Plot the density and distribution functions for this random variable. 

What is the probability of  event }50{ ≤≤ X  

[7M] 

  Or  

2 a) Explain Gaussian random variable with neat sketches? [8M] 

 b) For the gaussian density function of ax=0 and σx=1, show that 

� ���(�)��∞

�∞ =ax 

[7M] 

3 a) A random variable X is uniformly distributed on the interval    X 

is transformed to the new random variable Y = T (X) = a tan (X), where a> 0.  

Find the   probability density function of Y. 

[8M] 

 b) Show that characteristics function of a random variable having the binomial 

density function is      Φ(w)=[1-p+p	� ]
N
. 

[7M] 

  Or  

4 a) A random variable X has ��=-3, ��2
=11 and ���=2. For a new random variable 

Y=2X-3, 

 Find: i)��            ii)��2
           iii)���. 

[8M] 

 b) For the poisson random variable show that mean and variance is same [7M] 

5 a) Two gaussian random variables X and Y have variances ���  =9 and ��� =4 

respectively and correlation coefficient !. It is known that a coordinate rotation 

by angle -"/8 results in new random variable Y1 and Y2 that are uncorrelated. 

What is !? 

[8M] 

 b) Two random variables X and Y are defined by ��=0,��=-1, ��2
=2,��2

=4 and RXY=-

2. Two random variable W and U are: W=2X+Y, U=-X-3Y. Find 

#$ ,%,$ #$ 2
,%$2

,RWU,���,���. 

[7M] 

  Or  

6 a) Random variable X and Y have the joint density function  

                  FX,Y(x,y)={  (x+y)
2
/40      -1<x<1  and  -3<y<3 

0           elsewhere. 

i)find all the second order moments of X and Y 

 ii) what are variances of X and Y. 

iii) What is the correlation coefficient? 

[8M] 

 b) Two gaussian random variables X and Y are variances ���  =4 and ��� =9 

respectively and correlation coefficient !. It is known that a coordinate rotation 

by angle -"/4 results in new random variable Y1 and Y2 that are uncorrelated. 

What is !? 

[7M] 

1 of 2 
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7 a) Write the properties of Autocorrelation Function of Random Process [6M] 

 b) A Gaussian random process is known to be a WSS process with mean �� = 4  
and          ���(�)=25	�,|.|

 where � = |/0�/1|
�  and i,k=1,2. Find joint Gaussian 

density function?  

[9M] 

  Or  

8 a) What is wide-sense stationary random process and explain with example [8M] 

 b) Define Random Process and classify it. [7M] 

9 a) A random process had the power density spectrum 

2(3) = 63�
1 + 37 

Find the average power in the process 

[8M] 

 b) Assume X(t) is a wide sense stationary process with non zero mean value. show 

that 

8��(3) = 2"����(3) + 9 :��(�)	��;<��
∞

�∞
 

where :��(�) is the auto covariance function of X(t). 

[7M] 

  Or  

10 a) Derive the relationship between Cross-Power Density Spectrum and Cross-

Correlation Function. 

[8M] 

 b) Explain Band pass Processes with Properties. [7M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

RANDOM VARIABLES AND STOCHASTIC PROCESSES  

(Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define Density Function? List out the properties of Density Function [8M] 

 b) Gaussian random voltages X for which 0=Xa and VX 2.4=σ appears across a 

100-Ω resistor with power rating of 0.25W. What is the probability that the voltage 

will cause an instantaneous power that exceeds the resistor’s rating? 

[7M] 

  Or  

2 a) Define Poisson Random variable? What type of applications it will suitable and 

give the relationship between Poisson and Binomial Random variable. 

[8M] 

 b) For the Gaussian density function of ax=0 and σx=1, show that 

9 (� − ax)�
∞

�∞
��(�)�� = ��� 

[7M] 

3 a) Explain about Transformation of random variable [8M] 

 b) For the binomial density function, show that E[X] = Np  and  variance = Np(1-p) [7M] 

  Or  

4 a) Find the mean, variance from moment generation function of uniform distribution? [8M] 

 b) A random variable X can have values -4, -1,2,3,4 each with probability 1/5.Find: 

i) the density function ii) the mean iii) the variance of the random variable Y=3X
2
. 

[7M] 

5 a) Define Marginal density function? Find the Marginal density functions of below 

joint density function. 

��� = 1
12 @(�)@(A)	��/,	�C/7 

[8M] 

 b) Two random variables having joint characteristic function 

 ∅XY(ω 1, ω 2)=exp(−2ω2
1−8ω

2
2). Find moment’s m10, mo1, m11? 

[7M] 

  Or  

6 a) Find the density function of W=X+Y, where the densities of X and Y are assumed 

to be:  fx(x)=4u(x)e
-4x

;  fy(y)=5u(y)e
-5y. 

 

[10M] 

 b) Joint Sample Space has three elements (1, 1), (2, 2), and (3, 3) with probabilities 

0.4, 0.3, 0.3 respectively then draw the Joint Distribution Function diagram 

[5M] 

7 a) Let two random processes X(t) and Y(t) be defined by 

X(t) = A cos ω0t + B sin ω0t 

Y(t) = B cos ω0t - A sin ω0t 

where A and B are random variables and ω0 is a constant. Assume A and B are 

uncorrelated, zero mean random variables with same variance. Find the cross 

correlation function RXY (t,t+τ ) . 

[8M] 

 b) Write the properties of Cross correlation Function of Random Processes. [7M] 

  Or  
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8 a) What is strict-sense stationary random process and explain with example. [8M] 

 b) What is Cross- Correlation Function and explain its Properties . [7M] 

9 a) Write the properties of power density spectrum.  

 b) If X(t) is a stationary process, find the power spectrum of )()( 00 tXBAtY +=  in 

term of the power spectrum of X(t) if 0A and 0B are real constants. 

[8M] 

  Or [7M] 

10 a) Explain Band-Limited Processes with Properties. [7M] 

 b) If X(t) is band limited process such that 2��(3) = 0, Fℎ	G |3| > �, prove that 

2[���
0� − ���
��] ≤ �������
0� . 

[8M] 
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II B. Tech I Semester Regular Examinations, March - 2021 

RANDOM VARIABLES AND STOCHASTIC PROCESSES  
(Electronics and Communication Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a)  Define Random variable? Write the conditions for a function to be random 

variable  

[6M] 

 b) A random voltage can have any value defined by the set ‘S’ = {a ≤  s ≤  b}. A 

quantizer, divides S into 6 equal-sized contiguous subsets and generates random 

variable X having values {-4, -2, 0, 2, 4, 6}.  Each value of X is earned to the 

midpoint of the subset of ‘S’ from which it is mapped  

i) Sketch the sample space and the mapping to the line that 

defines the values of X  

ii) Find a and b? 

[9M] 

  Or  

2 a)  Explain about Gaussian random variable [8M] 

 b) A Gaussian random variable X has 2,2 == XX anda σ  

i. Find }0.1{ >XP  

ii. Find }0.1{ −≤XP  

[7M] 

3 a) A random variable X has a probability density 

( )
( ) ( )



 <<−

=×
.0

2/2/cos2/1

xinelsewhere

xx
xf

ππ
 

            Find the mean value of the function on ( ) 24XXg =  

[8M] 

 b) Let X be a Poisson random variable then find out its mean and variance [7M] 

  Or  

4 a) Find the expected value of the function  where X is a random 

variable defined by the density               

. 

[8M] 

 b) State and prove Chebchev’s inequality? [7M] 

5 a) For two random variables X and Y 

( )yxf YX ,,  = ( ) ( ) ( ) ( )+++ yxyx δδδδ 1.0115.0 ( )xδ1.0   

     

 ( ) ( ) ( )++−+− 214.02 yxy δδδ  

( ) ( )112.0 −− yx δδ ( ) ( ).315.0 −−+ yx δδ  
Find the correlation coefficients of X and Y 

[8M] 

 b) Gaussian random variables X and Y have first and second order moments m10=-

1.1,    m20=1.16, m01=1.5, m02 =2.89, RXY=-1.724 find CXY and  ρ? 

[7M] 

  Or  
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1
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6 a) Define random variables V and W by 

V=X+aY 

W=X-aY 

Where a is real number and X and Y random variables, Determine a in terms of 

X and Y such V and W are orthogonal? 

[8M] 

 b) Gaussian random variable X1 and X2 for which ��1=2,���
� =9,��2=-1, ��

�=4 and 

CX1X2=-3 are transformed to new random variable Y1 and Y2 according to Y1=-

X1+X2 ,Y2=-2X1-3X2. Find  

  i)��
2
  ii) ��

2
   iii)!X1X2 iv)���

�   

 

[7M] 

7 a) Given that the autocorrelation function for a stationary Ergodic process with no 

period components is 

���
�� = 25 +
4

1 + 6��
 

Find the mean and variance of process X(t)? 

[8M] 

 b) Give the random process by  

X(t)=A cos(w0t) + B sin(w0t) 

Where w0is a constant, and A and B are uncorrelated zero mean random 

variables having different density functions but the same variance ,show that 

X(t) is wide sense stationary but not strictly stationary 

[7M] 

  Or  

8  A random process ( )tX  has periodic sample functions as show in figure ; where 

B, T and Tt ≤04 are constants but ∈ is a random variable uniformly distributed 

on the interval (0, T).  Find first order density function and distribution function 

of ( )tX . 

 

 

 

 

 

 

15M 

    

9 a) Derive the relationship between power spectrum and autocorrelation [8M] 

 b) The autocorrelation function of a random process X(t) 

)4exp(23)( 2ττ −+=xxR  

i. Find the power spectrum of X(t) 

ii. What is the average power in X(t)? 

 

[7M] 

  Or  

10 a) Explain Power Density Spectrum of Response Characteristics of LTI System 

Response  

[8M] 

 b) Explain Narrowband Processes with Properties. [7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define ADT. Give any two examples. [8M] 

 b) Explain Bubble sort with an example.  [7M] 

  Or  

2 a) Distinguish between linear and non linear data structures. [8M] 

 b) Explain linear search with an example.  [7M] 

3 a) Describe in detail about Polynomial manipulation. [8M] 

 b) List an algorithm to perform the insertion operations in a doubly linked list. [7M] 

  Or  

4 a) Describe about the applications of linked lists. [8M] 

 b) Discuss the deletion procedure for Single linked lists. [7M] 

5 a) List and explain about the basic operations that can be performed on a stack. [8M] 

 b) What is Queue? Explain its types. [7M] 

  Or  

6 a) Write the procedure to convert infix to postfix expression. [8M] 

 b) Write the procedure for Reversing a list using Stack. [7M] 

7 a) If the depth of the binary tree is k, the maximum number of nodes in the binary 

tree is 2
k
-1.Justify. 

[8M] 

 b) Discuss how to insert an element in a AVL tree with example.  [7M] 

  Or  

8 a) Explain a full binary tree. Give an example.  [8M] 

 b) How does the AVL tree differ from binary search tree?  [7M] 

9 a) Explain BFT graphs traversal algorithms with suitable example. [8M] 

 b) Explain types of graphs with examples. [7M] 

  Or  

10 a) Explain Linked representation of graphs. [7M] 

 b) Illustrate Kruskal’s algorithm to find the minimum spanning tree of a graph.  [8M] 
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1 a) Explain Selection sort with an example. [8M] 

 b) List and explain operations on Data Structures. [7M] 

  Or  

2 a) Distinguish between linear and binary search technique.  [8M] 

 b) Explain an algorithm for Quick Sort. [7M] 

3 a) Explain representation of Linked list in detail. [8M] 

 b) Give an algorithm for the deletion and reverse operations on doubly linked list. [7M] 

  Or  

4 a) Write an algorithm to demonstrate a polynomial using a linked list for Addition 

and Subtraction. Multiplication operations.  

[8M] 

 b) List an algorithm to perform the insertion operations in a circular linked list. [7M] 

5 a) Explain representation of Queues using Arrays. [8M] 

 b) Define stack. Explain different operations performed on stack. [7M] 

  Or  

6 a) List and explain about the basic operations that can be performed on a queue. [8M] 

 b) Describe in brief applications of stack. [7M] 

7 a) Write the procedure for preorder, inorder and postorder traversal of a binary tree.  [8M] 

 b) Create an expression tree for the expression: a*(b+c)+((d+e*f)*g)  [7M] 

  Or  

8 a) Explain the various rotations in AVL trees. [8M] 

 b) Write the procedure for inserting and deleting a node in a binary search tree.  [7M] 

9 a) Explain DFT graphs traversal algorithms with suitable example. [8M] 

 b) Illustrate Prim’s algorithm to find the minimum spanning tree of a graph.  [7M] 

  Or  

10 a) Explain Adjacency Matrix representation of graphs. [7M] 

 b) Write about Warshall’s Algorithm with an example [8M] 
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1 a) Explain Classification of Data Structures. [8M] 

 b) Describe divide and conquer technique is implemented in binary search.  [7M] 

  Or  

2 a) Write about Fibonacci search in detail. [8M] 

 b) Classify the different sorting methods with examples. [7M] 

3 a) Write procedure for Circular Linked list deletion operations [8M] 

 b) List an algorithm to perform the insertion operations in a Single linked list. [7M] 

  Or  

4 a) Write an algorithm to demonstrate a polynomial using a linked list for 

Multiplication operations.  

[8M] 

 b) Explain Sparse Matrix Representation using Linked List. [7M] 

5 a) Explain representation of Queues using Linked List. [8M] 

 b) Explain how Factorial Calculation is performed using Stack. [7M] 

  Or  

6 a) Write about Evaluating Postfix Expressions. [8M] 

 b) Discuss about addition and deletion operations performed on a priority queue. [7M] 

7 a) Given In order traversal of a binary tree is D,G,B,E,A,H,F,I,C and pre order 

traversal is A,B,D,G,E,C,F,H,I construct the binary tree. 

[8M] 

 b) Explain how deletion can take place in AVL trees with suitable example. [7M] 

  Or  

8 a) Construct the binary search tree for 150, 80, 40,30,10, 70, 110, 20, 90, 60, 50, 

140,130 

[8M] 

 b) Insert the following elements step by step in sequence into an empty AVL tree 

15, 18, 20, 21, 28, 23, 30, 26 with explanation. 

[7M] 

9 a) Develop an algorithm to compute the shortest path using Dijkstra’s algorithm 

with suitable example.  

[8M] 

 b) Write about Transitive closure procedure with an example [7M] 

  Or  

10 a) Differentiate depth-first search and breadth-first search traversal of a graph with 

suitable examples.  

[7M] 

 b) Classify strongly connected and weakly connected graph.  [8M] 
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1 a) Write short notes on Radix Sort. [8M] 

 b) Discuss the running time of Divide-and-Conquer Merge sort algorithm with 

example. 

[7M] 

  Or  

2 a) Describe the Selection sort to sort the following elements: 77, 33, 44, 11, 88, 22, 

66, 55  

[8M] 

 b) Write about Time and Space complexity. [7M] 

3 a) Describe the various operations of the list ADT with examples.  [8M] 

 b) Explain Advantages and Disadvantages of Single Linked list. [7M] 

  Or  

4 a) Illustrate how polynomial expressions are represented using lists? Explain. [8M] 

 b) Define Sparse Matrix and its Representation with example. [7M] 

5 a) Explain representation of Stack using Arrays. [8M] 

 b) Classify the different types of queues.  [7M] 

  Or  

6 a) Develop an algorithm for deleting an element in a circular queue.  [8M] 

 b) Give an algorithm for push and pop operations on stack using a linked list. [7M] 

7 a) Discuss the different traversal technique in binary tree with suitable examples. [8M] 

 b) Discuss representation of binary trees. [7M] 

  Or  

8 a) Show the result of inserting 15,17,6,19,11,10,13,20,8,14,12 one at a time into an 

initially empty binary search tree. 

[8M] 

 b) Illustrate How delete operation performed on AVL tree.  [7M] 

9 a) Discuss an algorithm for Breadth first Search on a graph. [8M] 

 b) Write about Dijkstra’s shortest path procedure with an example [7M] 

  Or  

10 a) Define minimum spanning tree. Give an example. [7M] 

 b) Explain different ways representation of graphs. [8M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A 

1. a)  What is thermal stress? (2M) 

 b) What is mean by positive or sagging BM? (2M) 

 c) Calculate section Modulus for circular function. (3M) 

 d) Define Shear centre. (2M) 

 e) Write Lame’s theory for thick cylinders. (2M) 

 f) Define torsional rigidity of the solid circular shaft. (3M) 

PART -B 

2. a) Find the young’s modulus and Poisson’s ratio of a metallic bar of length 

300mm,breath 40 mm, depth 40mm when the bar is subjected to an a axial load 

an 40KN.Dec’rease in length is 0.75mm and the increase in breadth is 0.03mm. 

also find the modulus of rigidity of the bar. 

(7M) 

 b) When a metallic bar of length 25cm, breadth 3cm and depth 2cm is subjected 

to an a axial load an 240 KN. The Decrease in length is 0.05cm and increase in 

breadth is 0.002 cm. determine the bulk modulus of the material. 

 

(7M) 

3.  Draw the shear force and bending moment diagrams for the beam shown in 

figure. Indicating principal values. 

 

(14M) 

4.  A beam is simply supported at its ends over a span of 10 m and carries two 

concentrated loads of 100 kN and 60 kN at a distance of 2 m and 5 m 

respectively from the left support. Calculate (i) slope at the left support 

(ii)slope and deflection under the 100 kN load. Assume EI = 36 x 10
4
 kN-m 

 

(14M) 

5.  The Shear force acting on a section of a beam is 50 kN. The section of the 

beam is of T-shaped of dimensions 100 mm × 100 mm × 20 mm. The moment 

of inertia about the horizontal neutral axis is 314.221× 10
4
 mm 

4
 . Calculate the 

shear stress at the neutral axis and at the junction of the web and the flange. 

(14M) 
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6. a) A cylindrical shell 3m long, 1m internal diameter and 10mm thick is subjected 

to an internal pressure of 1.5N/mm2 . Calculate the changes in length, diameter 

and volume of the cylinder. E=200KN/mm2, poisson’s ratio=0.3. 

(7M) 

 b) Derive equation  for the change in diameter and length of a thin cylinder shell 

when subjected to an internal pressure. 

 

(7M) 

7.  A steel shaft ABCD having a total length of 2400 mm is contributed by three 

different sections as follows. The portion AB is hollow having outside and 

inside diameters 80 mm and 50 mm respectively, BC is solid and 80 mm 

diameter. CD is also solid and 70 mm diameter. If the angle of twist is same for 

each section, determine the length of each portion and the total angle of twist. 

Maximum permissible shear stress is 50 Mpa and shear modulus 0.82 x 10
5
 

MPa. 

(14M) 
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Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Explain hysteresis and eddy current losses in a DC Machine (2M) 

 b) List the applications of DC shunt ,series and cumulative compound motors (3M) 

 c) Explain the effect of brush lead in a DC motor (2M) 

 d) Define All day efficiency of a single phase transformer (2M) 

 e) Why transformer rating is done in kVA only (3M) 

 f) Explain the significance of off load and on load tap changers (2M) 

PART -B 

2. a) Show that the energy stored in a magnetic field is equal to the area between the 

flux linkages and current curve for the system and the flux linkage axis. 

(7M) 

 b) Deduce the emf equation of a DC generator 

 

(7M) 

3. a) Explain the terms commutation and commutation period in DC machines (7M) 

 b) The terminal voltage of a separately excited DC Generator with constant 

excitation is constant and is equal to 230 V. Determine the percentage 

reduction in speed when the load changes from 235 kW to 140 kW. The 

armature resistance is 0.033Ω and total contact drop at brushes = 2.0 V. 

Neglect armature reaction. 

 

(7M) 

4. a) Enumerate the various losses in a DC machine. Derive the expressions for the 

efficiency of DC generator and DC motor 

(7M) 

 b) A 4- pole, 60 kW, 220 V wave wound, shunt generator has 420 armature 

conductors. Brushes are given a lead of 4 commutator segments. Calculate the 

demagnetizing ampere turns/pole if shunt field resistance is 60 Ω. Also 

calculate extra shunt field turns/pole to neutralize the demagnetization. 

 

(7M) 

5. a) Explain the working principle of a transformer along with some important 

constructional features 

(7M) 

 b) The no - load ratio required in a single phase 50 Hz transformer is 7700/700V. 

If the maximum value of flux in the core is to be about 0.08 Wb , find the 

number of turns in each winding 

(7M) 
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6. a) Compare the two winding transformer and the auto transformer? (7M) 

 b) A 450 kVA, 460V/7.97 kV transformer has an efficiency of 97.8 % when 

supplying a rated load of unity power factor. If it is connected as a 7.97/8.43 

KV auto transformer, calculate its rated terminal currents, rated kVA, and 

efficiency when supplying a unity power factor load 

 

(7M) 

7. 

 

A 6.6kV/415V/110 V, star/star/mesh, three – phase transformer has a 

magnetizing current of 6.8 A and balanced 3 – phase loads of 1200 kVA at 

0.77 lagging power factor on the secondary and 220 kVA at 0.5 leading power 

factor on tertiary. Neglect losses. Find primary current, kVA and power factor 

(14M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A 

1. a) Define Bulk modulus. (2M) 

 b) What are the different types of loads acting on a beam?  (3M) 

 c) Define Neutral Axis (2M) 

 d) Write shear stress equation (2M) 

 e) What is the maximum deflection in a simply supported beam subjected to 

uniformly distributed load over the entire span?  

(3M) 

 f) What is the ratio of the circumferential stress to longitudinal stress of a thin 

cylinder? 

(2M) 

PART -B 

2. a) A cast iron flat 300 mm long and 30 mm (thickness) × 60 mm (width) uniform 

cross section, is acted upon by the following forces : 30 kN tensile in the 

direction of the length 360 kN compression in the direction of the width 240 

kN tensile in the direction of the thickness. Calculate the direct strain, net strain 

in each direction and change in volume of the flat. Assume the modulus of 

elasticity and Poisson’s ratio for cast iron as 140 kN/mm2 and 0.25 

respectively. 

(7M) 

 b) Two vertical rods one of steel and the other of copper are each rigidly fixed at 

the top and 50cm apart. Diameters and lengths of each rod are 2cm and 4m 

respectively. A cross bar fixed to the rods at the lower ends carries a load of 

5000 N such that the cross bar remains horizontal even after loading. Find the 

stress in each rod and the position of the load on the bar. Take E for steel = 2 x 

10
5
 N/mm

2
 and E for copper = 1x 10

5 
N/mm

2
 . 

 

(7M) 

3.  A beam 8m long is simply supported at the ends and carries a uniformly 

distributed load of 1500N/m and three concentrated load of 1000N, 2000N and 

4000N acting respectively at the left quarter point, entre point and right quarter 

point. Draw SFD and BMD. 

 

(14M) 

4. a) What are the assumptions of simple bending?  (7M) 

 b) A timber cantilever 200 mm wide and 300 mm deep is 3 m long. It is loaded 

with a U.D.L of 3kN/m over the entire length. A point load of 2.7 kN is placed 

at the free end of the cantilever. Find the maximum bending stress produced. 

 

(7M) 

5.  Derive the stress distribution for circular section & plot shear stress 

distribution. 

(14M) 
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6.  A 1.2 m long column has a circular cross section of 45 mm diameter one of the 

ends of the column is fixed in direction and position and other ends is free. 

Taking factor of safety as 3, calculate the safe load using 

www.studentsfocus.com (i) Rankine's formula, take yield stress = 560 N/mm
2
 

and a = 1/1600 for pinned ends. (ii) Euler's formula, Young's modulus for cast 

iron = 1.2 x 10
5
 N/mm

2
 . 

 

(14M) 

7. a) The normal stresses in two mutually perpendicular direction are 110N/mm
2
 and 

47N/mm
2
 both tensile. The complementary shear stresses in these directions 

are of intensity 63N/mm
2
 . Find the principal stresses and its planes 

(7M) 

 b) A cylindrical shell 3m long which is closed at the ends has an internal diameter 

1m and wall thickness of 15mm. calculate the change in dimensions and 

change in volume if the internal pressure is 1.5 N/mm
2
 . E=2x105N/mm

2 
. 

V=0.3. 

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Define random variable and conditions to be satisfied by it. (2M) 

 b) What is the probability density function of sum of two random variables? (2M) 

 c) When the two random variables X and  Y are said to jointly Gaussian.? (2M) 

 d) Prove that Rxx(Ʈ) is an even function. (3M) 

 e) What are the expressions necessary to represent a correlation ergodic random  

Process? 

(2M) 

 f) Define effective noise and noise figure and write the relation between them. (3M) 

PART -B 

2. a) Two dice are thrown.  The square of the sum of the points appearing on the two  

dice is a random variable X.  Determine the values taken by X, and the 

Corresponding probabilities. 

(7M) 

 b) Distinguish between discrete, continuous and mixed random variables with 

Suitable examples. 

 

(7M) 

3. a) Let X be a random variable which can take on the values 1,2 and 3 with 

respective  probabilities 1/3, 1/6 and 1/2. Find its third moment about the mean. 

(7M) 

 b) State and prove the properties of variance of a random variable. 

 

(7M) 

4. a) List all the properties of jointly Gaussian random variables. (7M) 

 b) State and prove central limit theorem for equal distributions case. 

 

(7M) 

5. a) Explain with the help of relevant expressions about WSS and SSS random 

process. 

(7M) 

 b) A random process �(�) = � �	
(��� + ∅) where A and ��are constants and 

∅  is a uniformly distributed random variable in the interval (0,2π). Check 

whether X(t) is Wide sense stationary process or not? 

 

(7M) 

6. a) State and prove the properties of power spectral density. (7M) 

 b) Find the average power of the WSS random process X(t) which has the power 

spectral density,  ���(�) =
�����

(�����)(�����)
 

(7M) 

7. a) Find the mean square value of the output response of a system having  

 h(t)=e
-t 

u(t) and input of white noise N0/2. 

(7M) 

 b) Derive the expression for average noise figure of cascaded two port networks. (7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) What are the basic transformations used in viewing transformation? (3M) 

 b) Classify the projections.  (2M) 

 c) What is an animation sequence? (2M) 

 d) List merits of shading models. (2M) 

 e) What is  fractal dimension. (2M) 

 f) Where does the ray r(t)=(4,1,3) + (-3,-5,-3)t hit the generic plane? (3M) 

PART –B 

2. a) Define and implement a function for setting the width of displayed ellipses. (7M) 

 b) Explain how three Categories of lines are processed using Cohen-Sutherland 

line clipping algorithm. 

 

(7M) 

3. a) List and describe the polygon tables representation for polygon surfaces of a 

3-D object.  

(7M) 

 b) Write a routine to display a cubic Bezier curve using a subdivision method. 

 

(7M) 

4. a) Write a program that will produce a set of colors that are linearly interpolated 

between any two specified positions in HSV space. 

(7M) 

 b) Explain Graphics programming using OPENGL. 

 

(7M) 

5. a) Discuss the procedural texturing methods for adding surface texture. (7M) 

 b) Explain about non-refractive transparency modeling. 

 

(7M) 

6. a) Explain  how an image is created by iterated functions. (7M) 

 b) Explain the geometric construction of deterministic self-similar fractals. 

 

(7M) 

7. a) Illustrate the simple method of adding surface detail with polygons. (7M) 

 b) Write an algorithm to implement the basic ray tracing for a scene containing a 

single sphere covering over a checkerboard ground square. 

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Show that the function ��(cos � + 	 sin �) is an analytic function, find its 

derivative.  

 b) Expand the following function in a Taylor’s series  


��   ����� � = 1  

 c) Determine the singularities of the function 
��� �

�     

 d) Find the image of following region in the z-plane onto the w-plane under the given 

mapping: The circle |� − 1| = 2;  = 2�.  

 e) 
If the probability of a random variable is given by 

!(") = # $(1 − "% ), !�' 0 < * < 1 0                    ��ℎ�' 	,�                             - Find the value of K 

 

 f) The following information is obtained when an intelligence test was given to two 

groups of boys and girls  

 Mean score SD Number 

Girls 75 10 50 

Boys 70 12 100 

Find the test statistic to determine if the mean score of boys and girls is 

statistically significant  

PART -B 

2. a) Show that the function !(�) = � + 	.,  where  

!(�) = / �0(�1)230(21 )
�4�34              � ≠ 0

    0                                  ; � = 0 -  
is continuous everywhere. Also, show that Cauchy-Riemann equations are 

satisfied at origin, yet !6(0) does not exit.  

 b) Determine the analytic function !(�) = � + 	., if 

 � − . = 789 ��9:� �2;<=
%(789 �2789> 3)     and  ! ?@

%A = 0. 
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3. 
 

a) Evaluate the following integral  B ;4C
�42D��%E  F�  where c: |z|=3 

 

 b) Find the first four terms of the Taylor series expansion of the complex variable 

function  !(�) = ��(�2D)(�2G)  about  � = 2.  Find the region of convergence. 

 

 

4. a) Evaluate the following integral using residue theorem 

B �4I�
(�2)4(��%)E    where c:|z|=3 

 

 b) Apply the calculus of residue to evaluate  

B JIK
J4�L1M4K

@N   ; � > 0. 
 

 

5. a) Show that under the mapping  = 
�   all circles and straight lines in the z- plane 

are transformed to circles and straight lines in the w-plane. 

 

 b) Obtain the bilinear transformation which maps the points  � = 1, 	, −1 onto the 

points  = 	, 0, −	  respectively and hence find 

i) the image of |�| < 1    

ii) the invariant points of this transformation 

 

 

6. a) A random variable has a normal distribution with  P = 10 . Of the probability is   

0.8212 that it will take on a value less than 82.5, what is the probability that it will 

take on a value greater than 58.3. 

 

 b) On an elementary school examination in spellings, the mean grade of 32 boys was 

72 with a standard deviation of 8, while the mean grade of 36 girls was 75 with a 

standard deviation of 6. Test the hypothesis at 0.01 level of significance that the 

girls are better in spelling than the boys. 

 

 

7. a) The life time of electric bulbs for a random sample of 10 from a large consignment 

gave the following data: 

Life in thousand hours: 4.2, 4.6, 4.1, 3.9, 5.2, 3.8, 3.9, 4.3, 4.4, 5.6 

Can we accept the hypothesis that the average life time of bulbs is 4000 hours? 

 

 b) The following table gives the number of aircraft accidents that occur during various 

days of the week. Find whether the accidents are uniformly distributed over the 

week. 

Days of week Sun Mon Tue Wed Thu Fri Sat 

Number of accidents 14 16 8 12 11 9 14 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
(Com. to ME, ECE, CSE, IT, ECC, MTE) 

Time: 3 hours                                              Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answer ALL the question in Part-A 

3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A 

1. Write short notes on the following: 

 a) Factors influencing  demand. (4M) 

 b) Explicit cost VsImplict cost . (4M) 

 c) Market skimming pricing. (3M) 

 d) Features of Business cycle.  (4M) 

 e) Debt – Equity Ratio . (3M) 

 f) Need for Capital Budgeting. (4M) 

PART -B 

2. a) Define Managerial Economics? What is its relation with other subjects? (8M) 

 b) Explain any four methods of Demand forecasting. 

 

(8M) 

3. a) Explain the concept of Cobb-Douglas production function. (8M) 

 b) Illustrate the Law of variable proportions. 

 

(8M) 

4. a) Compare and Contrast between Perfect Competition and Monopoly. (8M) 

 b) What do you understand by Managerial Theories of a Firm? State the main features 

of the theories of firm given by Williamson. 

 

(8M) 

5. a) Discuss the features, merits and demerits of Joint Stock Company. (8M) 

 b) Evaluate the different forms of public enterprises in India. 

 

(8M) 

6. a) From the following information, prepare profit and loss account for the year ending 

31
st
 March, 2014. 

Particulars Rs. Particulars Rs. 

Gross Profit 120000 Discount received  6000 

Rent  5000 Printing & Stationary  4000 

Salary  35000 Legal Charges  10000 

Commission paid 19000 Bad debts  2000 

Interest on loan 5000 Loss by fire 6000 

Advertisement  8000 Depreciation  4000 

Interest received  8000   
 

(8M) 

 b) Distinguish between Funds flow statement and Cash flow statement. 

 

(8M) 

7. a) Explain the meaning of Capital. Discuss its importance for business enterprises?  (8M) 

 b) What is Net present value technique of capital budgeting? What are its merits and 

demerits? 

(8M) 
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 PROBABILITY THEORY AND STOCHASTIC PROCESSES 

(Electronics and Communications Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Define the following  

i) Sample space  

ii) Joint Probability 

iii) Conditional Probability  

 b) In a box, there are 500 colored balls: 75 black, 150 green, 175 red, 70 white and 30 

blue. What are the probabilities of selecting a ball of each colour. 

  

2 a) Define Conditional distribution function. What are the properties?  

 b) Assume that X is a continuous random variable with the following pdf: 

     ����� � ���� � ���2� 	 �
�, 0  �  2
0,                    ��ℎ�������  

i)What is the Value of A?   ii) Find P[X >1]     iii) Evaluate CDF function. 

  

3 a) Find the mean and variance of a random variable having Gaussian density function.  

 b) Discuss bout Monotonic Transformations for a Continuous Random Variable. 

  

4 a) State and prove Central limit theorem.  

 b) Define Conditional distribution function. What are the properties? 

  

5 a) Two random variables X and Y have the Joint characteristic function 

 
Show that (i) X and Y are both zero mean random variables  

         (ii) X and Y are uncorrelated  

 b) Discuss about Linear Transformations of Gaussian Random Variables. 

  

6 a) Define Ergodicity and hence define Mean and Correlation Ergodic process  

 b) Consider random process X(t)= 10cos(100t+δ) Where  δ is uniformly distributed 

Random Variable. In the interval (-π,π ), Show that the process is correlation ergodic. 

  

7 a) Determine whether the following function is a valid PSD.
��

��������  

 b) State the properties of  Cross- Spectral density? 

  

8 a) Define Noise figure and derive the expression of the same in case of cascaded 

networks  

 b) Discuss about Spectral Characteristics of Power Density Spectrum of Response  
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MATHEMATICAL FOUNDATIONS OF COMPUTER SCIENCE AND 

ENGINEERING 
(Com. to CSE, IT, ECC) 

Time: 3 hours                                       Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Find the PCNF and PDNF for the statement  [(p V q) → r] ↔ [~r → ~(p V q)] [8M] 

 b) Show that (p → q) → (r → s) and (p → r) → (q → s) are not logically equivalent. [4M] 

 c) Define the terms (i)Elementary sum(ii)Elementary Product (iii)Tautology 

 

[3M] 

2 a) State and prove Fermat’s theorem.  [8M] 

 b) Construct a formula for the sum of the first n positive odd integers. Then prove 

your conjecture using mathematical induction. 

[4M] 

 c) Define relatively prime and pairwise relatively prime. Determine whether 17 and 

22 are relatively prime and whether 10, 17 and 21 are pairwise relatively prime. 

 

[3M] 

3 a) Define Poset.Draw a poset diagram representing the positive divisors of 36 and 

determine all maximal, minimal, elements and greatest, least elements if they exist 

 

 b) Show that A ∩ ( B - C) = (A ∩ B) – (A ∩ C) using set representation. [4M] 

 c) Explain the terms partition and covering  

 

[3M] 

4 a) Explain the algorithm for breadth first search traversal of a graph [8M] 

 b) Develop the steps to verify the following two graphs for isomorphism.

 
 

[7M] 

5 a) Define the chromatic number and Identify the chromatic number for the following 

Petersen graph. 

 

[8M] 

 b) Define planar, non-planar graph and explain the applicability of Euler’s formula 

for planar graph. 

[7M] 
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6 a) If f is a group (G) homomorphism then G is an abelian group. Verify the validity 

of statement. 

[8M] 

 b) Show that in a lattice if a≤ b and c ≤ d then � ∗   � ≤  � ∗  � 

 

[7M] 

7 a) There are 5 girls and 40 boys in a group, find the number of ways in which a 

committee of 5 students can be formed under the following conditions.(i) There 

are 2 boys in the committee. (ii) There are at least 2 girls in the committee.         

(iii) There are at most 2 girls in the committee. 

[8M] 

 b) Two dice are thrown, what is the probability that the number three will appear in a 

dice if it is known that the sum of the numbers is more than seven? 

 

[7M] 

8 a) Solve an = an-1 + an-2 by substitution method where a1=a2=1. [8M] 

 b) Using the generating function, evaluate the sum 1
2
 + 2

2
 + 3

2
 + …..+ r

2
 [7M] 
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BUILDING MATERIALS, CONSTRUCTION AND PLANNING 

(Civil Engineering) 

Time: 3 hours                                                               Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Why you choose stone as a building material? Define stone quarrying and 

explain briefly the methods of quarrying of stones. 

[8M] 

 b) What are the advantages & disadvantages of clamp burning? Compare the clamp 

burning and kiln burning 

[7M] 

  Or  

2 a) List out the names of bricks for special use. Write short notes on the process of 

burning of bricks in Intermittent kilns with neat sketch. 

[8M] 

 b) Explain in detail the process of manufacturing of glass? [7M] 

3 a) Describe Ashlar stone masonry and state its use in construction of structures. [8M] 

 b) What do you mean by seasoning of timber? Why is seasoning necessary? 

Explain the types of seasoning. 

[7M] 

  Or  

4 a) Explain in detail the various classifications of stone masonry. [8M] 

 b) Describe the process of manufacturing of glass. State the applications of glass in 

construction industry. 

[7M] 

5 a) What are the different types of ingredients in cement? Explain their functions in 

details. 

[8M] 

 b) Describe the tests conducted on cement to find its properties [7M] 

  Or  

6 a) Compare and contrast advantages and disadvantages of using lime and cement in 

construction works. 

[8M] 

 b) Describe in brief any type of manufacture of cement with the help of flow 

diagram? 

[7M] 

7 a) Explain coupled roof with sketch. [8M] 

 b) Explain cement concrete flooring. [7M] 

  Or  

8 a) Explain the following items in case of staircases 

(i)Balustrade (ii)Handrail (iii) soffit and (iv) pitch 

[8M] 

 b) Write short notes on: (i) Lean-to-roof. (ii) Collar roof [7M] 

9 a) Explain briefly about aggregates. Discuss briefly about bulk density and porosity 

of aggregate 

[8M] 

 b) What are ill effects of dampness in buildings? [7M] 

  Or  

10 a) Explain how the fineness modulus of coarse and fine aggregate is determined [8M] 

 b) Explain various causes of dampness in buildings. [7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain in detail the geological, physical and chemical properties of stones [8M] 

 b) How are stones quarried through wedging process? [7M] 

  Or  

2 a) What are the various methods of quarrying of stones? Explain each method 

briefly. 

[8M] 

 b) Elaborate the major differences between clamp burning and kiln burning of 

bricks. Also, explain in what circumstances you will employ between the two 

methods. 

[7M] 

3 a) Draw the cross section of a tree and explain the structure of timber. [8M] 

 b) Write the advantages and disadvantages of brick masonry over stone masonry. [7M] 

  Or  

4 a) explain different types of defects in timber that occur due to natural forces [8M] 

 b) Describe the manufacturing process, properties and uses of aluminum. [7M] 

5 a) What is the objective of finding fineness modulus of fine aggregates? [8M] 

 b) Explain the field test conducted on cement in detail.   [7M] 

  Or  

6 a) Explain any two concrete tests in detail? [8M] 

 b) Explain about hydration of cement. What are the major ingredients added to 

cement 

[7M] 

7 a) Classify various types of lintels and discuss their relative use. [8M] 

 b) Explain about the classification of stairs and Illustrate on any two types of stairs 

briefly. 

[7M] 

  Or  

8 a) What are the classifications of arches? Explain them in brief [8M] 

 b) Draw neat sketch of (i) king post truss (ii) rcc roof and explain them. [7M] 

9 a) Explain grading of aggregates based on fineness modulus. [8M] 

 b) What are the various ingredients of paint? Explain the function of each of them. [7M] 

  Or  

10 a) Explain about Moisture content of Aggregate [8M] 

 b) Explain pointing and plastering [7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Describe the characteristics of good building stones. Explain relation to their 

structural requirements. 

[8M] 

 b) Define natural bed of a stone and discuss its importance [7M] 

  Or  

2 a) What are the different methods of quarrying of stone? Explain the method of 

quarrying by blasting  

[8M] 

 b) Give the list of explosives used in blasting and explain their composition [7M] 

3 a) With neat sketches, explain the various bonds in brick masonry. [8M] 

 b) What are the advantages of wood based products? [7M] 

  Or  

4 a) What is seasoning of timber [8M] 

 b) Write short notes on cavity walls. [7M] 

5 a) Write about Vicat apparatus and Le-chatlier apparatus [8M] 

 b) Describe in detail how lime is manufactured? [7M] 

  Or  

6 a) Explain physical properties and chemical composition of Portland cement [8M] 

 b) List out the constituents of limestone. Explain the importance of each [7M] 

7 a) Write a short note on Arches, Vaults, Stair cases [8M] 

 b) Describe the construction procedure of the Madras terrace roof with neat sketch. [7M] 

  Or  

8 a) Explain the following terms with respect to stairs 

i. Step 

ii. Riser 

iii. Tread 

iv. Nosing 

[8M] 

 b) Define roof?. What are the requirements of a good roof. [7M] 

9 a) What is pointing? How is it carried out? What are its different types? [8M] 

 b) What is the objective of finding fineness modulus of fine aggregates? [7M] 

  Or  

10 a) Explain in detail about Damp Proofing and water proofing materials? [8M] 

 b) Explain about coarse and fine aggregates? [7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1  Compare with neat sketches Pan Tiles and Pot Tiles. [15M] 

  Or  

2  Describe briefly the classification of tar and the specifications of bitumen as a 

building material 

[15M] 

3 a) Describe the ashlar stone masonry and state it uses in construction of structures. [7M] 

 b) What is the purpose of a cavity wall? Explain  [7M] 

  Or  

4 a) Explain in detail about English bond with sketches [8M] 

 b) What are the requirements of good partition wall? Explain. [7M] 

5 a) What are the different types of ingredients in cement? Explain their functions in 

details. 

[8M] 

 b) What is setting of cement? How initial and final setting of cement is determined 

in the laboratory? 

[7M] 

  Or  

6 a) Explain in detail about the laboratory tests conducted on concrete [8M] 

 b) Distinguish between quick, fat and hydraulic lime. [7M] 

7 a) Define a neat roof and mention its advantages &disadvantages over pitched 

roofs 

[8M] 

 b) Describe in brief the construction of R.C.C floor. [7M] 

  Or  

8 a) Explain king post truss along with a neat sketch [8M] 

 b) Discuss the step by step process of laying of Mosaic flooring in detail [7M] 

9 a) How do you select the materials and sizes of forms for construction work? [8M] 

 b) Explain the classification of aggregates? [7M] 

  Or  

10 a) Explain the different tests on aggregate?. [8M] 

 b) What is the object of pointing? Describe the operation of pointing regarding the 

preparation of surface and its application completely. 

[7M] 
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1 a) Compare the relative advantages and disadvantages of four-stroke and two-

stroke cycle engines. 

[8M] 

 b) Discuss with suitable sketch the magneto-ignition system used in petrol engines. [7M] 

  Or  

2 a) Draw and explain valve timing diagram of CI Engine. [8M] 

 b) Explain working principal of Otto cycle? [7M] 

3 a) Explain with the help of neat sketch a single-stage impulse turbine. Explain the 

pressure and velocity variations along the axial direction. 

[7M] 

 b) Explain with the help of a neat sketch, Reheat-Rankine cycle. Derive its 

expression for the thermal efficiency 

[8M] 

  Or  

4 a) 
Explain working principal of impulse turbine with a neat sketch?  

 

 b) What is compounding? Explain velocity compounding? [8M] 

5 a) Describe with neat sketches the working of a simple constant pressure open 

cycle gas turbine. 

[7M] 

 b) A simple gas turbine cycle works with a pressure ratio of 6. The compressor and 

turbine inlet temperatures are 300 K and 800 K respectively. If the volume flow 

rate of air is240 m3 /s, compute the power output and thermal efficiency. 

[8M] 

  Or  

6 a) Derive an expression for thermal efficiency in open cycle gas turbine plant? [8M] 

 b) Compare open cycle gas turbine and closed cycle gas turbine? [7M] 

7 a) Why multi stage pumps are used? Explain the advantages and limitations. [7M] 

 b) A jet of water moves smoothly over the surface of a curved vane. Analyze the 

forces acting on the vane and determine the resultant force in magnitude and 

direction. Assume shockless flow at entry and exit. 

[8M] 

  Or  

8 a) Draw a neat sketch of centrifugal pump explain its working principle? [8M] 

 b) Determine the performance characteristics of centrifugal pumps? [7M] 
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9 a) Draw a net sketch of a Pelton wheel installation and briefly indicate the 

functions of each component? 

[8M] 

 b) Distinguish in detail between impulse and reaction turbines. [7M] 

  Or  

10 a) Explain in detail about pumped storage system. [10M] 

 b) Explain the working of kaplan turbine. [5M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain about different types of ignition systems with neat sketches. [8M] 

 b) Explain briefly the methods of cooling IC engines? [7M] 

  Or  

2  Explain about air standard Otto cycle and Diesel cycles with neat diagrams? [15M] 

3 a) Define steam turbine? Classify it? Explain working of impulse turbine? [8M] 

 b) Sketch the schematic-layout of steam power plant explain its functioning. [7M] 

  Or  

4 a) Explain the working of steam power plant with reheating system. [7M] 

 b) The nozzles of a Delaval steam turbine are supplied with dry saturated steam at a 

pressure of 9 bar. The pressure at the outlet is 1 bar. The turbine has two nozzles 

with a throat diameter of 2.5 mm. Assuming nozzle efficiency as 90% and that 

of turbine rotor 35%, find the quality of steam used per hour and the power 

developed. 

[8M] 

5 a) Explain the factor effecting the performance of gas turbine. [7M] 

 b) A Gas turbine plant works between the temperature limits of 11520K and 2880 

K Isentropic efficiency for compressor and turbines are 0.85 and 0.8 

respectively. Determine the optimum pressure ratio for maximum work output 

and also for maximum cycle thermal efficiency. 

[8M] 

  Or  

6 a) A gas turbine cycle has a perfect heat exchanger in which air enters the 

compressor at a temperature and pressure of 300 K and 1 bar and discharges at 

475K and 5 bar. After passing through the heat exchanger the air temperature 

increases to 655K.The temperature of air entering and leaving the turbine is 

870
o+

 C and 450
o
 C. Assuming no pressure drop through the heat exchanger, 

compute the output per kg of air, the efficiency of the cycle and the work output 

to drive the compressor? 

[10M] 

 b) Define work-ratio and pressure-ratio of gas turbine? [5M] 

7 a) Using impulse momention principle derive the 

  . 

[8M] 

 b) List the main component parts of a centrifugal pump and explain them briefly. [7M] 

  Or  

8 a) Describe with a neat sketch, the operation of multi-stage pump. [8M] 

 b) Differentiate between reciprocating and centrifugal pumps. [7M] 
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9 a) Differentiate between firm power and secondary power. [7M] 

 b) Make a neat sketch of a hydro power plant and clearly explain various elements

of it. 

[8M] 

  Or  

10 a) What is the necessities of governing a hydraulic turbine? Explain with a sketch 

the governing mechanism of an impulse turbine. 

[7M] 

 b) A Pelton wheel having a mean bucket diameter of 1.0 m is running at 1000 rpm. 

The net head on the Pelton wheel is 700m. If the side clearance angle is 15
0
 and 

discharge through the nozzle is 0.1m
3
 /s, determine the power available at the 

nozzle and the hydraulic efficiency of the turbine. 

[8M] 
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1 a) Explain in detail the valve timing diagram of four stroke SI engine. [8M] 

 b) What is the necessity of a carburetor in a petrol engine? With a neat sketch 

explain theworking of a simple carburetor and write its limitations. 

[7M] 

  Or  

2 a) Explain the working of four stroke C.I. Engine [8M] 

 b) Explain working principal of Otto cycle? [7M] 

3 a) Explain the working of carnot cycle and derive the expression for its thermal 

efficiency. 

[10M] 

 b) Write the working principle of reaction turbine?  [5M] 

  Or  

4 a) The velocity of steam at inlet to simple impulse turbine is 1100 m/s and the 

nozzle angle is 20º. Mean blade speed is 420 m/s and the blades are symmetrical. 

The mass flow rate of steam is 0.75 kg/s. Calculate the blade angles, axial thrust 

and diagram efficiency. 

[8M] 

 b) Explain pressure compounding in steam turbine? [7M] 

5 a) Explain the working of open cycle gas turbine system with regeneration system. [8M] 

 b) A simple gas turbine cycle works with a pressure ratio of 6. The compressor and 

turbine inlet temperatures are 300 K and 800 K respectively. If the volume flow 

rate of air is240 m
3 

/s, compute the power output and thermal efficiency. 

[7M] 

  Or  

6 a) Explain ideal and actual gas turbine cycles. [8M] 

 b) A Gas turbine plant works between the temperature limits of 11520K and 2880 

K Isentropic efficiency for compressor and turbines are 0.85 and 0.8 

respectively. Determine the optimum pressure ratio for maximum work output 

and also for maximum cycle thermal efficiency. 

[7M] 

7 a) A centrifugal pump has a 300 mm diameter impeller and an outlet width of 50 

mm. It runs at 1000 rpm and delivers water against a head of 15 m. The vanes of 

the impeller are curved backwards at an angle of 300 with the periphery at 

outlet. The manometric efficiency of the pump is 92%. Calculate the discharge. 

[8M] 

 b) Differentiate between centrifugal and reciprocating pumps. Write their 

applications. 

[7M] 

  Or  
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8 a) A centrifugal pump delivers water at the rate of 30 LPS against a head of 12 m 

and is running at 1450 rpm. It required 4.5 KW power. Determine the discharge, 

head of the pump and the power required if the pump runs at 1800 rpm. 

[8M] 

 b) Obtain the expressions for components of the force exerted, due to the impact of 

jet of fluid on a stationary flate plate. Which is inctired at an angle with the 

horizontal. 

 

[7M] 

9 a) Explain with the help of a diagram, the essential features of a Kaplan turbine 

installation. 

[7M] 

 b) What are the functions governing a hydraulic turbine? Explain with a sketch the 

governing mechanism of an impulse turbine. 

[8M] 

  Or  

10 a) What are the different types of hydropower plants? Describe each one briefly? [7M] 

 b) Describe about load – duration curve, firm power and secondary power? [8M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Explain the various mechanisms of lubrication and their function. [8M] 

 b) Explain the working of fuel injection system with a neat sketch. [7M] 

  Or  

2 a) What is the necessity of cooling system in an IC engine? Explain the working 

Thermosyphon cooling system. 

[8M] 

 b) Draw and explain port timing diagram? [7M] 

3 a) Explain with the help of neat sketch a single-stage impulse turbine. Explain the 

pressure and velocity variations along the axial direction. 

[10M] 

 b) Explain the classification of steam turbines? [5M] 

  Or  

4 a) Explain repeat cycle? Discuss its Merit sand demerits? [7M] 

 b) Discuss about thermodynamic variables effecting efficiency and out-put in 

Rankine cycle? 

[8M] 

5  A closed cycle gas turbine using Argon as the working fluid has two 

compressions with perfect inter cooling. The overall pressure ratio is 9 and 

pressure ratio in each stage is equal. Each stage has an isentropic efficiency of 

85%. The turbine is also two stage with equal pressure ratio with inter change 

reheat to original temperature. Each turbine stage has an isentropic efficiency of 

90%. The turbine inlet temperature is 1100K and the compressor inlet is 303K. 

Find  

(i) work done per kg of fluid flow  

(ii) work ratio  

(iii) The overall cycle efficiency. The properties of argon are Cp= 0.5207 kJ/kg 

K, γ =1.667 and R=0.20813 kJ/kgK. 

[15M] 

  Or  

6 a) Explain the importance of inter cooling and regeneration in gas turbine plant. [8M] 

 b) What are the factors to be considered for improving the performance of the gas 

Turbine? 

[7M] 

7 a) Derive equations for the force of impact of a fluid jet on a series of normal flat 

vanes mounted on a wheel. Consider that the vane velocity is less than the jet 

velocity. 

[7M] 

 b) How are centrifugal pumps classified? Describe with sketches the operation of a 

i) Multi-stage pump ii) single stage. 

[8M] 

  Or  
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8 a) Explain with the help of a neat diagram, the variable speed and constant speed 

performance curves of a centrifugal pump. 

[8M] 

 b) A jet of water 100mm diameter and having a velocity of 30m/s strikes 

tangentially on a wheel which deflects the jet through an angle of 1200. 

Calculate the thrust on the vane when. 

i) The axis of symmetry of the vane is horizontal.  

ii) The tangent at inlet tip is horizontal 

[7M] 

9 a) Draw the schematic layout of a hydro electric power plant and explain its 

working. 

[7M] 

 b) Write about governing of turbines? [8M] 

  Or  

10 a) Explain about the estimation of water power potential at Hydro electric power 

plant. 

[7M] 

 b) Write about prediction of load in Hydro electric power plant? [8M] 
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1 a) What is a thermodynamic system? Explain different classes of systems with 

suitable examples.  

[8M] 

 b) Compare macroscopic and microscopic approaches in thermodynamic studies? [7M] 

  Or  

2 a) What is a quasi-static process with example? [8M] 

 b) The properties of a closed system will change following the relation between 

pressure and volume as PV = 3.0 where P is in bar, V is in m3. Calculate the 

work done when the pressure increases from 1.5 bar to 7.5 bar. 

[7M] 

3  Write down the general equation for steady flow systems and simplify when 

applied for the following systems:  

(a) Steam turbine.  

(b) Steam nozzle.  

(c) Centrifugal compressor.  

      (d) Condenser.                                                   

[15M] 

  Or  

4 a) Define the first law of thermodynamics? [5M] 

 b) A heat engine receives heat at the rate of 1500 kJ/min and gives an output of 8.2 

kW. Determine:  

(i) The thermal efficiency.  

(ii) The rate of heat rejection 

[10M] 

5 a) Define Carnot efficiency and which is the more effective way to increase the 

efficiency of a Carnot cycle: to increase T1 keeping T2 constant; or to decrease 

T2, keeping T1 constant? Where T1 is upper temperature and T2 is lower 

temperature. 

[8M] 

 b) Discuss the significance of Gibbs and Helmholtz functions. [7M] 

  Or  

6 a) Prove that entropy is a property of a system. [7M] 

 b) 5 kg of air at 550 K and 4 bar is enclosed in a closed system. 

(i) Determine the availability of the system if the surrounding pressure and 

temperature are 1 bar and 290 K respectively.  

(ii) If the air is cooled at constant pressure to the atmospheric temperature, 

determine the availability 

[8M] 

7 a) A mass of wet steam at temperature 165°C is expanded at constant quality 0.8 to 

pressure 3 bar. It is then heated at constant pressure to a degree of superheat of 

66.5°C. Find the enthalpy and entropy changes during expansion and during 

heating. Draw the T–s and h–s diagrams. 

[8M] 

 b) Explain about phase transformation and various properties involved during 

phase change? 

[7M] 

  Or  
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8 a) Discuss about triple point & critical point. [7M] 

 b) A pressure cooker contains 1.5 kg of saturated steam at 5 bar. Find the quantity 

of heat which must be rejected so as to reduce the quality to 60% dry. Determine 

the pressure and temperature of the steam at the new state. 

[8M] 

9 a) Explain about adiabatic mixing of perfect gases. [7M] 

 b) A mixture of hydrogen (H2) and oxygen (O2) is to be made so that ratio of H2 to 

O2 is 2:1 by volume. If the pressure and temperature are 1 bar and 25 

respectively, calculate:  

(i) The mass of O2 required.  

(ii) The volume of the container 

[8M] 

  Or  

10 a) Explain about compressibility charts. [7M] 

 b) Explain the following  

i)Heating and humidification 

ii) Cooling and dehumidification. 

[8M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Briefly discuss about the work and heat transfer. [8M] 

 b) A Gas of volume 6000CC at a pressure of 100 kPa is compressed quasi statically 

according to PV
2
 = aconstant until the volume becomes 2000CC. Determine the 

final pressures and work transfer. 

[7M] 

  Or  

2 a) Show that work is a path function and not a property. [7M] 

 b) A gas under goes two processes: Process 1-2 expansion from pressure P1 = 340 

kPa and volume V1 = 0.0425 m
3
 to pressure P2 = 136 kPa, during which the P-V 

relation is given by PV2 = constant. Process 2-3 constant pressure compression 

to volume V3 = V1. Sketch the processes on a P-V diagram and determine the 

work done. 

[8M] 

3 a) Apply first law to a process and a cycle. [8M] 

 b) A cyclic heat engine operates between a source temperature of 800
o
C and a sink 

temperature of 30
o
C. What is the least rate of the heat rejection per kW net 

output of the engine? 

[7M] 

  Or  

4 a) Define internal energy and prove that it is a property of the system. [7M] 

 b) A system executes a cyclic process during which there are four transfers of heat 

as given below: Q1-2 = 880 kJ; Q2-3 = 100 kJ; Q3-4 = -720 kJ; Q4-1 = 200 kJ. The 

work transfers during the processes are given as: W1-2 = 60 kJ; W2-3 = -40 kJ; 

W3-4 = 80 kJ. Find W4-1. 

[8M] 

5 a) Explain in detail about Clausius inequality. [7M] 

 b) Derive the Maxwell relations. [8M] 

  Or  

6 a) Explain the working of car not cycle and derive the expression for its thermal 

efficiency. 

[8M] 

 b) Define about thermal reservoir and heat engine performance parameters? [7M] 

7 a) Derive Clausius Clapeyron equation [8M] 

 b) Using Clausius Clapeyron equation, estimate the enthalpy of vaporization at 220 

saturation temperature. Take the following data Ts = 220°c, vg = 0.086 m
3
 /kg, 

vf = 0.001109 m3 /kg, (dP/dT) = 52 kPa/K. 

[7M] 

  Or  

8 a) A rigid vessel of capacity 0.2 m
3
 holds 10 bar steam at 250

0
C. The vessel is 

slowly cooled till the steam pressure drops to 3.5 bar. Determine the (i) final 

temperature and dryness fraction of steam; (ii) change in entropy. 

[8M] 

 b) Define critical-point phase transformation? [7M] 
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9 a) A mixture of ideal gases consists of 3 kg of nitrogen and 5 kg of carbon dioxide 

and at a pressure of 300 KPa and temperature of 20
0
 C. Find (i) the mole fraction 

of each constituent,  

(ii) the equivalent molecular weight of the mixture,  

(iii) the equivalent gas constant of the mixture,  

(iv) the partial pressures and partial volumes,  

(v) the volume and density of mixture, and  

(vi) the Cp and Cv of the mixture. If the mixture is heated at constant volume to 

40
0
 C, find the changes in internal energy, enthalpy and entropy of the mixture. 

If heating is done at constant pressure, calculate the changes in internal energy, 

enthalpy and entropy of the mixture. Takeγ  for CO2 and N2 to be 1.286 and 1.4 

respectively. 

[10M] 

 b) State van-der-Waals equation of state? [5M] 

  Or  

10 a) Explain about adiabatic mixing of perfect gases. [7M] 

 b) State Dalton’s law of partial pressures and Avogadro’s laws of additive volumes. [8M] 
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1 a) What is a system? Explain different types of systems with example.  [8M] 

 b) Explain the zeroth law of thermodynamics with neat sketch. Explain how it is 

important in establishing the temperature scale? 

[7M] 

  Or  

2 a) Explain the working of constant volume gas thermometer. [7M] 

 b) A three process cycle operating with nitrogen as the working substance has 

constant temperature compression at 34
0
C with initial pressure 100 kPa. Then 

the gas undergoes a constant volume heating and then polytropic expansion with 

1.35 as index of expansion. The isothermal compression requires -67 kJ/kg of 

work. Determine 

i) pressure, volume and temperature around the cycle 

 ii) Heat in and out  

iii) Net work For Nitrogen gas CX=0.7431 kJ/kg-K. 

[8M] 

3 a) Explain Joule’s experiment? [7M] 

 b) Derive the steady flow energy equation and apply it to a Heat exchanger? [8M] 

  Or  

4 a) At the inlet to a certain nozzle the enthalpy of fluid passing is 2800 kJ/kg and 

velocity is 50 m/s. At the discharge end the enthalpy is 2600 kJ/kg. The nozzle is 

horizontal and there is negligible heat loss from it.(10m) 

(i) Find the velocity at exit of the nozzle.  

(ii) If the inlet area is 900 cm
2
 and specific volume at inlet is 0.187 

m
3
/kg find mass flow rate.  

(iii) If the specific volume at the nozzle exit is 0.498 m
3
/kg, find the exit 

area of the nozzle. 

[10M] 

 b) Write the corollaries of first law of thermodynamics? [5M] 

5 a) Establish the equivalence of Kelvin- Planck and Clausius statements. [7M] 

 b) Discuss about Carnot theorem with neat diagram. [8M] 

  Or  

6 a) Prove that entropy is a property of a system. [7M] 

 b) 1 kg of air initially at 8 bar pressure and 380 K expands polytropically (pv1.2 = 

constant) until the pressure is reduced to one -fifth value. Calculate: 

(i) Final specific volume and temperature.  

(ii) Change of entropy, work done and heat interaction. 

       (iii) Change in entropy. 

[8M] 
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7 a) Sketch the H-S and P-T diagram of a pure substance. [7M] 

 b) Describe with a neat sketch, separating throttling calorimeter for measuring the 

degree fraction of steam. 

[8M] 

  Or  

8 a) A large, insulated vessel is divided into two chambers one containing 5 kg of dry 

saturated steam at 0.2 MPa and the other 10 kg of steam, 0.8 quality at 0.5 MPa. 

If the partition between the chambers is removed and the steam is mixed 

thoroughly and allowed to settle, find the final pressure, steam quality and 

entropy change in the process. 

[7M] 

 b) Draw the phase equilibrium diagram for a pure substance on T-s plot with 

relevant constant property lines. 

[8M] 

9 a) A gaseous mixture consists of 1 kg of oxygen and 2 kg of nitrogen at a pressure 

of 150 kPa and a temperature of 20
0
C. Determine the changes in internal energy, 

enthalpy and entropy of the mixture when the mixture is heated to a temperature 

of 100
0
C (i) at constant volume and (ii) at constant pressure.. 

[8M] 

 b) Define the following   

(i) Thermodynamic wet bulb temperature 

(ii) Specific humidity 

(iii)Saturated air 

[7M] 

  Or  

10 a) State and prove Avogadro’s law of additive volumes.. [8M] 

 b) Atmosphere air at 1.0132 bar has a dbt of 32
0
C and wbt of 26

0
C, compute i) the 

partial pressure of water vapour, ii) specific humidity, iii) dew point 

temperature, iv) relative humidity, v) degree of saturation, vi)density of air in the 

mixture, vii) density of vapour in the mixture, vii) enthalpy of the mixture. 

. 

[7M] 
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1 a)  Explain quasi – static process? What is its characteristic feature? [8M] 

 b) Which property of a system increases when heat is transferred. 

 i). at constant volume, 

 ii).at constant pressure. 

[7M] 

  Or  

2 a) A mass of 1.5 kg of air is compressed in a quasi-static process from 0.1 MPa to 0.7 MPa 

for which pv = constant. The initial density of air is 1.16 kg/m3. Find the work done by 

the piston to compress the air. 

[8M] 

 b) Show that work is a path function and not a property [7M] 

3 a) Define internal energy. How is energy stored in molecules and atoms? [7M] 

 b) A gas of mass 1.5 kg undergoes a quasi-static expansion which follows a relationship    

p = a + bV, where a and b are constants. The initial and final pressures are 1000 kPa and 

200 kPa respectively and the corresponding volumes are 0.20 m3 and 1.20 m3. The 

specific internal energy of the gas is given by the relation: u = l.5 pv – 85 kJ/kg. Where 

P is the kPa and V is in m
3
 /kg. Calculate the net heat transfer and the maximum internal 

energy of the gas attained during expansion. 

[8M] 

  Or  

4 a) Distinguish between reversible process and cyclic process. Write the causes of 

irreversibility? 

[7M] 

 b) Derive the steady flow energy equation and apply in to steam nozzle and turbine. [8M] 

5 a) A reversible heat engine operates between two reservoirs at temperatures of 600
0
C and 

400C. The engine drives a reversible refrigerator which operates between reservoirs at 

temperatures of 400C and -200C. The heat transfer to the engine is 2000 kJ and the net 

work output of the combined engine-refrigerator plant is 360 kJ. 

(i) Evaluate the heat transfer to the refrigerant and the net heat transfer to the 

reservoir at 400C.  

(ii) Reconsider (i) given that the efficiency of the heat engine and the COP of the 

refrigerator are each 40% of their maximum possible value. 

[10M] 

 b) Explain about heat engine and heat pump [5M] 

  Or  

6 a) What is the absolute thermodynamic temperature scale? Show that a definite point 

exists on the absolute temperature scale but that this point cannot be reached without the 

violation of the second law. 

[8M] 

 b) Write the Maxwell’s equations and derive the first and second Tds equations. [7M] 
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7 a) Why cannot a throttling calorimeter measure the quality if the steam is very wet? 

How is the quality measured then? 

[8M] 

 b) A steam boiler initially contains 5 m
3
 of steam and 5 m

3
 of water at 1 MPa. 

Steam is taken out at constant pressure until 4 m
3
 of water is left. What is the 

heat transferred during the process? 

[7M] 

  Or  

8 a) Describe with a neat sketch, separating throttling calorimeter for measuring the 

degree fraction of steam? 

[8M] 

 b) Explain the properties during phase-change? [7M] 

9 a) Define Compressibility factor ‘Z’. Discuss the significance of the 

compressibility factor. 

[7M] 

 b) Explain Beattie – Bridgeman equation of state? [8M] 

  Or  

10 a) Derive the expressions for the internal energy and specific heats for mixtures of 

ideal gases. 

[7M] 

 b) Explain Psychometric properties of atmospheric air. [8M] 
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1 a) Explain the principles of object oriented programming. [8M] 

 b) Describe the structure of a typical Java program with an example. [7M] 

  Or  

2 a) Explain Java Virtual Machine and its architecture with a neat diagram. [8M] 

 b) Discuss the importance of Java Tokens in detail. [7M] 

3 a) Define inheritance. What are the benefits of inheritance? What costs are 

associated with inheritance? How to prevent a class from inheritance? 

[8M] 

 b) Explain constructor overloading in java with a suitable example. [7M] 

  Or  

4 a) Discuss the purpose of a garbage collector. [7M] 

 b) Explain the Static keyword with its usage with suitable examples. [8M] 

5 a) Explain how to define handler classes using inner classes. [7M] 

 b) Write a Java program to create graphical user interfaces with various user-

interface controls. 

[8M] 

  Or  

6 a) Write a Java program to enter data using the TextField class and password using 

the PasswordField class. 

[8M] 

 b) Explain how to define handler classes using anonymous inner classes. [7M] 

7 a) Discuss the differences between InputStream and OutputStream in Java. [8M] 

 b) Explain how to improve I/O performance by using BufferedInputStream and 

BufferedOutputStream. 

[7M] 

  Or  

8 a) Write a Java program to illustrate the use of the PrintStream class. [7M] 

 b) Write a Java program to read content from one file and write it into another file. [8M] 

9 a) Explain the importance of task classes by implementing the Runnable interface. [7M] 

 b) Discuss the features of Java Beans in detail. [8M] 

  Or  

10 a) Explain the  use of  synchronized methods or blocks to synchronize threads to 

avoid race conditions 

[8M] 

 b) Write a Java program to explain user -Defined Exceptions. [7M] 
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1 a) Discuss various applications of OOP [7M] 

 b) What is meant by byte code? Explain how Java is platform-independent. [8M] 

  Or  

2 a) Explain java features along with the program structure in detail.  [8M] 

 b) Explain class, public, static, void, main, string, and system.out.println() key 

terms. 

[7M] 

3 a) What is polymorphasion? How do we implement polymorphism in JAVA? 

Explain briefly. 

[8M] 

 b) Write a program to demonstrate hierarchical and multiple inheritance using 

interfaces. 

[7M] 

  Or  

4 a) How to design and implement an interface in Java? Give an example. [7M] 

 b) Explain this keyword with an example? Explain abstract class with example 

program. 

[8M] 

5 a) Explain the procedure to simplify event handling using lambda expressions. [7M] 

 b) Write a Java program to create a radio button using the RadioButton class and 

group radio buttons using a ToggleGroup. 

[8M] 

  Or  

6 a) Write a Java program to write a program to deal MouseEvents. [8M] 

 b) Explain the procedure to  create a label with text and graphic using the Label 

class and explore properties in the abstract. 

[7M] 

7 a) Discuss  useful methods of OutputStream. [8M] 

 b) Explain  features of Random Access Files. [7M] 

  Or  

8 a) Discuss the importance of Event-driven model with a neat sketch. [7M] 

 b) Write a Java program to read a file line by line. [8M] 

9 a) Explain the procedure to control animations using threads and use 

Platform.runLater to run the code in the application thread. 

[7M] 

 b) Discuss the features of Assertions. [8M] 

  Or  

10 a) Explain the procedure to  restrict the number of concurrent tasks that access a 

shared resource using semaphores. 

[8M] 

 b) Explain the support of  Java for Network Programming. [7M] 
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1 a) Explain the need of object-oriented programming? Give applications of java? [8M] 

 b) Discuss different – Inbult uesses in brief.. [7M] 

  Or  

2 a) Explain the concept of Overloading in Java with suitable example. [6M] 

 b) List the primitive data types available in Java and explain. [9M] 

3 a) Write the benefits of packages and interfaces. [6M] 

 b) What is method overloading? Can you define two methods that have the same 

name but different parameter types? Can you define two methods in a class with 

identical method names and parameter profiles with different return value types or 

different modifiers? 

[9M] 

  Or  

4 a) How can we add a class to a package? Write about relative and absolute paths. [7M] 

 b) Fields in an interface are implicitly static and final. Justify the validity of the 

statement. 

[8M] 

5 a) Write a Java program to develop an animation for simulating a bouncing ball. [7M] 

 b) Write a Java program to create a check box using the CheckBox class. [8M] 

  Or  

6 a) Explain the procedure to define handler classes, register handler objects with the 

source object, and write the code to handle events. 

[8M] 

 b) Explain the procedure to create a button with text and graphic using the Button 

class and set a handler using the setOnAction method in the abstract ButtonBase 

class. 

[7M] 

7 a) Explain  Useful methods of InputStream. [8M] 

 b) Discuss features of High-Level File I/O. [7M] 

  Or  

8 a) Write a Java program to read and write primitive values and strings using 

DataInputStream and DataOutputStream . 

[7M] 

 b) Compare and contrast the features of Text I/O vs Binary I/O. [8M] 

9 a) Explain the procedure to create synchronized collections using the static methods 

in the Collections class. 

[7M] 

 b) Write a Java program to throw exceptions and multiple catch Blocks. [8M] 

  Or  

10 a) Discuss the procedure to develop parallel programs using the Fork/Join 

Framework. 

[8M] 

 b) Write a Java program to simulate the importance of  Exceptions. [7M] 
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1 a) Compare procedure-oriented programming and object-oriented programming 

with suitable examples?                                                                                   

[8M] 

 b) Explain the importance of Constructors. [7M] 

  Or  

2 a) Explain the history of Java ? Summarize the need of object-oriented 

programming?                                         

[7M] 

 b) List and explain Java Buzz words in detail. [8M] 

3 a) What is an interface? What are the similarities between interfaces and classes? [7M] 

 b) Demonstrate the importance of abstract classes? Show it with an example?      [8M] 

  Or  

4 a) Give an example where the interface can be used to support multiple 

inheritances. 

[8M] 

 b) What is the interface? Write a program to demonstrate how interfaces can be 

extended. 

[7M] 

5 a) Explain the features of event-driven programming. [7M] 

 b) Write a Java program to enter data in multiple lines using the TextArea class. [8M] 

  Or  

6 a) Explain different layout managers of Java.  [8M] 

 b) Write a Java program to select a single item using ComboBox. [7M] 

7 a) Write the procedure to store and restore objects using ObjectOutputStream and 

ObjectInputStream. 

[7M] 

 b) Explain the features of  Low-Level File I/O. [8M] 

  Or  

8 a) Write a Java program to get file creation, last access, and last modification time. [8M] 

 b) Discuss the features of Binary I/O Classes. [7M] 

9 a) Discuss the procedure to use the resource-ordering technique to avoid deadlocks [8M] 

 b) Write a Java program to propagate exceptions. [7M] 

  Or  

10 a) Explain the life cycle of a thread with a neat sketch. [7M] 

 b) Discuss various types of Exceptions in detail. [8M] 
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1 a) Draw and explain Von Neumann Architecture. Explain Moore’s Law.  [8M] 

 b) Give the major characteristics of RISC and CISC architectures. [7M] 

  Or  

2 a) Explain IEEE-754 model for floating point representation. [8M] 

 b) Explain about Booth’s multiplication algorithm and solve Multiply 7 and 3. [7M] 

3 a) Explain the I/O instructions and type of I/O instructions. [8M] 

 b) Write a program to evaluate the arithmetic statement A=X-Y+C/P+Q using a 

stack organized computer with zero address instructions. 

[7M] 

  Or  

4 a) Explain about computer registers set in detailed. [8M] 

 b) Explain indirect address mode and how the effective address is calculated in this 

case. 

[7M] 

5 a) Write the procedure to mitigate number of bits in micro instructions. [8M] 

 b) Explain arithmetic micro operations with examples. [7M] 

  Or  

6 a) What is a micro-operation of list and explain the four categories of the most 

common micro-operations? 

[8M] 

 b) Differentiate the relative addressing and index addressing modes. [7M] 

7 a) Discuss about Cache-mapping functions. [8M] 

 b) What is associative memory? Explain with the help of block diagram. Also 

mention the situation in which associative memory can be effective utilized. 

[7M] 

  Or  

8 a) Explain the Direct mapping in cache memory with an example. [8M] 

 b) Explain about Direct Memory Access (DMA). [7M] 

9 a) Explain instruction pipeline with neat timing diagram. [8M] 

 b) Discuss Flynn’s classification of computer. [7M] 

  Or  

10 a) Draw and explain arithmetic pipeline for floating point multiplication. [8M] 

 b) Explain about Interconnection network. [7M] 

 

 

 

 

 

1 of 1 

R19 SET - 1 



                      |''|'||||''|''||'|'|

 

Code No: R1921056 

 

II B. Tech I Semester Regular Examinations, March - 2021 

COMPUTER ORGANIZATION 

(Com to CSE, IT) 

Time: 3 hours                                         Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Discuss Arithmetic addition and subtraction with signed-2’s complement 

representation. [8M] 

 b) Is there any alternate of Von-Neumann architecture? If exists than give the basic 

idea of them. [7M] 

  Or  

2 a) Discuss modified Booth algorithm with suitable example. [8M] 

 b) Discuss the advantages, disadvantages, and applications of i) Excess – 3 code ii) 

Gray Code(Illustrate with one example each) [7M] 

3 a) Explain the significance of the shift micro operations. [8M] 

 b) Explain about Arithmetic Micro operations in detailed. [7M] 

  Or  

4 a) What is the difference between a direct and an indirect address instruction? How 

many references to memory are needed for each type of instruction to bring an 

operand into a processor register? [8M] 

 b) How an interrupt is recognized? Explain the interrupt cycle. [7M] 

5 a) What are addressing modes? Give an overview of the addressing modes. [8M] 

 b) Justify the statement “Stack computer consist of an operation code only with no 

address field”. [7M] 

  Or  

6 a) Discuss the different addressing modes of an instruction. [8M] 

 b) How stack is implemented in a general microprocessor system. [7M] 

7 a) What is virtual memory? With the help of neat sketch explain the method of 

virtual to physical address translation. [8M] 

 b) Explain the READ and WRITE operations in Associative Memory. [7M] 

  Or  

8 a) What is cache memory? Explain different types of mapping from main memory to 

cache memory. [8M] 

 b) Give the hardware organization of associative memory. Why associative memory 

is faster than other memories. Deduce the logic equation used to find the match in 

the associative memory. [7M] 

9 a) Explain about pipeline multiplexer.  [8M] 

 b) Write short note on i) Magnetic Disks ii) Magnetic tapes [7M] 

  Or  

10 a) Draw and explain arithmetic pipeline for floating point addition. [8M] 

 b) Explain about Hypercube and Mesh network. [7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1 a) Explain with the help of an example, the use of hamming code as error detection 

 and correction code. 

[8M] 

 b) State the condition in which overflow occurs in case of addition & subtraction of 

 two signed 2's complement number. How is it detected? 

[7M] 

  Or  

2 a) Convert hexadecimal number F2A7C2 to binary and octal numbers. [8M] 

 b) Explain the computer hierarchy of computer systems. [7M] 

3 a) Design a hardware circuit to implement logical shift, arithmetic shift and 

 circular shift operations. State your design specifications. 

[8M] 

 b) Explain how logic micro operation is work with suitable example? [7M] 

  Or  

4 a) A computer uses a memory unit with 256K words of 32 bits each. A binary 

Instruction code is stored in one word of memory. The instruction has four parts: 

an indirect bit, an operation code, a register code part to specify one of 64 

registers, and an address part. 

(a) How many bits are there in the operation code, the register code part, and the 

address part? 

(b) How many bits are there in the data and address inputs of the memory? 

[8M] 

 b) Explain the following with respect to logic micro operations 

i) Selective Set ii) Selective Complement iii) Selective Clear iv) Mask 

[7M] 

5 a) What do you mean by addressing mode? Explain the following addressing modes 

with examples. 

i) Index addressing mode ii) Relative addressing mode 

[8M] 

 b) What are different instruction formats we are using? [7M] 

  Or  

6 a) Explain various types of interrupts in detail. [8M] 

 b) Explain the difference between hardwired control and micro programmed 

control. Is it possible to have a hardwired control associated with a control 

memory? 

[7M] 

7 a) Explain in detail the different mappings used for cache memory. [8M] 

 b) Discuss the main features of associative memory Page Table. How does it work 

in mapping the virtual address into Physical memory address? 

[7M] 

  Or  

8 a) Draw the block diagram of a DMA controller and explain its functioning? [8M] 

 b) Explain about the direct mapping. [7M] 
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9 a) Formulate a four segment instruction pipeline for a computer. Specify the 

operation to be performed in each segment. 

[8M] 

 b) Draw and explain arithmetic pipeline for floating point multiplication. [7M] 

  Or  

10 a) What is pipelining? Name the two pipeline organizations. Explain about the 

arithmetic pipeline with the help of an example. 

[8M] 

 b) Explain the characteristics of multiprocessor system. [7M] 
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1 a) Draw and explain Von Neumann Architecture. Explain Moore’s Law.  [8M] 

 b) Discuss Arithmetic addition and subtraction with signed-2’s complement 

representation. 

[7M] 

  Or  

2 a) Difference between RISC and CISC architectures. [8M] 

 b) Explain about Booth’s multiplication algorithm and solve Multiply 9 and 7. [7M] 

3 a) Explain the I/O instructions and type of I/O instructions. [8M] 

 b) Explain the significance of the shift micro operations. [7M] 

  Or  

4 a) Design a hardware circuit to implement logical shift, arithmetic shift and circular 

shift operations. State your design specifications. 

[8M] 

 b) Explain indirect address mode and how the effective address is calculated in this 

case. 

[7M] 

5 a) Write the procedure to mitigate number of bits in micro instructions. [8M] 

 b) Justify the statement “Stack computer consist of an operation code only with no 

address field”. 

[7M] 

  Or  

6 a) What is a micro-operation of list and explain the four categories of the most 

common micro-operations? 

[8M] 

 b) What do you mean by addressing mode? Explain the following addressing modes 

with examples. 

i) Index addressing mode ii) Relative addressing mode. 

[7M] 

7 a) What is cache memory? Explain different types of mapping from main memory to 

cache memory. 

[8M] 

 b) What is associative memory? Explain with the help of block diagram. Also 

mention the situation in which associative memory can be effective utilized. 

[7M] 

  Or  

8 a) Discuss the main features of associative memory Page Table. How does it work in 

mapping the virtual address into Physical memory address? 

[8M] 

 b) Explain about Direct Memory Access (DMA). [7M] 

9 a) Explain instruction pipeline with neat timing diagram. [8M] 

 b) Explain about Hypercube and Mesh network. [7M] 

  Or  

10 a) Draw and explain arithmetic pipeline for floating point multiplication. [8M] 

 b) Explain about Interconnection network. [7M] 
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SURVEYING 
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Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Write about EDM?  

 b) Define Azimuth?  

 c) What are the different methods of leveling?  

 d) Write the principles of electronic Theodlite?  

 e) Write on Global positioning system  

 f) Explain how to calculate areas for regular and irregular boundaries?   

PART -B 

2. a) Explain various methods for determining the width of a river.   

 b) The area of the plan of an old survey plotted to a scale of 10m to 1cm measures 

now as 100.2 Sq.cm as found by planimeter. The plan is found to have shrunk so 

that a line originally 10cm long now measures 9.6cm only. There was also a note 

on the plan that the 20m chain used was 8cm too short. Find the true area of the 

survey. 

 

3. a) Write the principles of  electro optical EDM  

 b) Write the Errors and corrections to linear measurements 

 

 

4. a) Explain in detail how in a dumpy level you will make the axis of the bubble tube 

perpendicular to the vertical axis 

 

 b) What is indirect method of locating contours? Explain step by step procedure of 

locating contours by method of squares. 

 

 

5.  In order to determine the elevation of the top Q of a signal, observations were 

made from two instrument stations A and B which are in line with the signal. The 

stations A and B are 80m apart. The vertical angles of Q as observed at A and B 

were respectively 30
0
45' and 16

0
10'. The staff reading on the bench mark of 

elevation 178.450 was 2.850m when the instrument was at A and 3.580m when the 

instrument was at B. Determine the elevations of the top and foot of the signal if 

the height of the signal above its base is 5m? 

 

    

6. a)  What are the usual difficulties in ranging simple curves and how are they 

obviated. 

 

 b) Calculate the ordinates from a 150m long chord at 10m interval to set out a simple 

circular curve of 8
0 
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7. a) A railway embankment is 10m wide with side slopes 1.5 to 1. Assuming the 

ground to be level in a direction transverse to the centre line, calculate the volume 

contained in a length of 120m, the centre heights at 20m intervals being in meters 

2.2, 3.7, 3.8, 4.0, 3.8, 2.8 and 2. 

 

 b) In a certain railway cutting the width at formation level is 9m. The side of the 

cutting slope at 1 to 1 and the original ground surface has a side slope of 1 in 8. 

Determine the volume and cost of the cutting contained in a length of 240m, the 

average depth of cutting being 1.8m and its cost is Rs 50 per 100 cubic metres. 
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ELECTROMAGNETIC FIELDS 
(Electrical and Electronics Engineering) 

Time: 3 hours                                              Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A 

1. a) States the Coulomb’s Law  

 b) What is meant by polarization  

 c) What are the applications of Biot-Savart’s law  

 d) What is meant by magnetic force  

 e) Define the self-inductance  

 f) Define Poynting vector  

PART -B 

2. a) Explain with the help of sketch, the principle of super position as applied to 

electric fields.  

(7M) 

 b) A point charge of 40µc is located in free space. Find potential if point P is located 

at  (0.1, 0.2, -0.2) and (i) V = 0 at infinite (ii) V = 0 at (2, 0, 0) and (iii) V = 30v at 

(-0.4, 2, -2) 

(7M) 

3. a) Stater and explain the Ohm’s law in point form. (6M) 

 b) Determine the energy stored in the electric field of an isolated spherical conductor 

of radius R and the surface charge density ρs. 

 

(8M) 

4. a) Derive the expression for field intensity due to an infinite sheet of current using 

Ampere’s circuital law. 

(7M) 

 b) Given a current circuit in the shape of a rectangular hexagon of side a. If the circuit 

carries the current I, find the magnetic induction at the center of the hexagon. 

(7M) 

5. a) Derive the Lorentz force equation in static magnetic fields. (6M) 

 b) Obtain the expression for torque on a current loop placed in a magnetic field.  

 

(8M) 

6. a) Derive the expressions for Neu Mann’s formula for mutual inductance. (7M) 

 b) An iron ring 10 cm diameter and 20 cm
2
 cross section is wound with 100 turns of 

wire. For a flux density of 1 tesla and µ r = 500. Find the exciting current, the 

inductance and stored energy. 

 

(7M) 

7. a) State and prove Poynting’s theorem. (7M) 

 b) Compare the magnitudes of peak values of conduction current density and 

displacement current density in a good conductor for which σ= 10
7
 seimen per 

meter and εr = 1 when E = Sin 120 πt. Comment on the results. 

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Explain about the surface  tension and capillarity (2M) 

 b) Describe stream line and stream tube (2M) 

 c) What do you mean by turbulence  (2M) 

 d) Define ‘unit speed‘ and ‘unit discharge’ with reference to hydraulic turbines (3M) 

 e) Differentiate between Radial and axial flow turbine. (3M) 

 f) What do you understand by characteristic curves of a pump? (2M) 

PART -B 

2. a) What is the principle on which a peizometer works? Draw a neat sketch and 

explain. What are different types of the same? 

(7M) 

 b) If the surface tension at the soap air interface is 0.088N/m, Calculate the 

internal pressure in a soap bubble of 3 cm diameter. 

 

(7M) 

3.  A pipeline is 15 cm in diameter and is at an elevation of 100 m at section A. At 

section B, it is at an elevation of 107.0 m and has a diameter of 30 cm. When a 

discharge of 50 lit/sec of water is passed through this pipe, the pressure at 

section.  A is observed to be 30 KPa. The energy loss in the pipe is 2 m. 

Calculate the pressure at B when the flow is (i) from A to B, (ii) from B to A. 

 

(14M) 

4. a) What are the components of a mass curve ? What are its properties? Explain 

how it is constructed from a hydrograph. 

(7M) 

 b) Why is the reaction turbine outlet placed above the tail water level. Of the 

cylindrical and conical draft tubes which one is preferable and why. Explain 

your answers with neat sketches. 

 

(7M) 

5. a) Define a turbine and bring out the differences between reaction turbine and 

impulse turbine in a tabular form. 

(7M) 

 b) The details of a Pelton wheel turbine installation are given below. Find the 

power developed and hydraulic efficiency. 

Gross head = 510 m 

Loss of head in penstock = 30% 

Discharge through nozzle = 2.2 m3 / sec 

Angle of deflection of jet = 1650 

Coefficient of velocity Cv = 1 

Speed ratio Ku= 0.45 

(7M) 
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6. a) What are the constant efficiency curves of a hydraulic turbine ? Sketch them 

and explain their uses. 

(7M) 

 b) Define 

i. Theoretical discharge 

ii. Actual discharge 

iii. Slip and 

iv. Coefficient of discharge of reciprocating pump 

(7M) 

7. a) A single acting reciprocating pump has a plunger of diameter 0.3m and stroke 

of length 0.4m. If the speed of the pump is 60 rpm and coefficient of discharge 

is 0.97, determine the percentage slip and actual discharge of the pump. 

(7M) 

 b) What is manometric efficiency of a centrifugal pump? Define with the help of 

a sketch. Differentiate it from volumetric efficiency and mechanical efficiency. 

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Any function f(t) can be expressed as a sum of its components along mutually 

Orthogonal functions. Write the condition on the function 

(2M) 

 b) Define Fourier Transform. Write short notes on Dirichlet’s conditions. (3M) 

 c) What is the condition of LTI system to be stable? (2M) 

 d) Define Hilbert transform? (2M) 

 e) State the time scaling property of Laplace transform (3M) 

 f) How is Z-transform obtained from Laplace transform?   (2M) 

PART -B 

2. a) Explain about orthogonal signal space and evaluate mean square error  (7M) 

 b) Determine whether the following system  are time invariant or not  

(i) ���� = �����      ii) ���� = sin ������ 

 

(7M) 

3. a) Write the Dirichlet’s conditions to obtain Fourier series representation of any  

Signal. Find the trigonometric Fourier series for half wave rectified sine wave. 

(7M) 

 b) Find the power and rms value of signal x(t)=20���2��. 
 

(7M) 

4. a) Explain the differences between various sampling techniques (7M) 

 b) What is zero order hold? Obtain the transfer function for zero order hold. 

 

(7M) 

5. a) Obtain conditions for the distortion less transmission through a system.   (7M) 

 b) Explain briefly detection of periodic signals in the presence of noise by 

correlation. 

 

(7M) 

6. a) Find the Laplace transform of the following signal and its ROC. 

���� = ����[���� − ��� − 5�] 

(7M) 

 b) When a function x(t) is said to be Laplace transformable? 

 

(7M) 

7. a) What are the methods by which inverse z-transform can be found out? (7M) 

 b) State and prove initial value and final value properties of z- transform. (7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Convert the following numbers with the given radix to decimal.  

                       i. 44335                     ii. 119912 

(2M) 

 b) State and prove DeMorgan’s theorem. (3M) 

 c) What do you mean by K-map? Name it advantages and disadvantages. (2M) 

 d) Distinguish between a half-adder and a full-adder? (2M) 

 e) Distinguish between combinational and sequential circuits.  (3M) 

 f) Draw the state diagram of synchronous mod-10 up-down counter. (2M) 

PART -B 

2. a) Perform the subtraction using 1’s complement and 2’s complement methods. 

(i) 11010 – 10000 

(ii) 11010 – 1101 

(iii) 100 -  110000  

(7M) 

 b) Explain various number systems and codes and their conversion with examples 

for each. 

 

(7M) 

3. a) State and prove consensus theorem? Solve the given expression using 

consensus theorem.         (i)     ABBCBCACAB ++++  

      (ii)   )DB)(DA)(CB)(CA)(BA( +++++  

(7M) 

 b) Represent the following Boolean function using minimum number of basic 

gates.     i) (AB + AB’) (AB)’ 

            ii) [(ABD(C + D + E)) + (A +DBC)’] (ABC + (CAD)’) 

 

(7M) 

4. a) Using K-map method, simplify the POS expression for the Boolean function, 

                    Y(A,B,C,D) = πM(0,1,2,3,4,6,10,11) 

Implement the same using universal gates.  

(9M) 

 b) Write down the limitations of Karnaugh maps? How the limitations can be 

overcome? 

 

(5M) 

5. a) Implement the following multiple output combinational logic circuit using a 4 

line to 16 line decoder: 

 F1= ∑m (0, 1, 4, 7, 12, 14, 15)           F3= ∑m (2, 3, 7, 8, 10)   

             F2= ∑m (1, 3, 6, 9, 12)                              F4= ∑m (1, 3, 5)   

(7M) 

 b) Discuss a few applications of multiplexers and distinguish between a 

multiplexer and a decoder. 

(7M) 
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6. a) Design a JK flip flop using AND gates and NOR gates. Explain the operation 

of the JK flip flop with the help of characteristic table and characteristic 

equation.  

(7M) 

 b) What is the drawback of JK flip flop? Design a flip flop which overcomes this 

drawback and explain with neat diagram.  

 

(7M) 

7. a) Explain the operation of 5-stage twisted ring counter with circuit diagram, state 

transition diagram and state table. 

(7M) 

 b) With suitable logic diagrams explain about Buffer register and Controlled 

buffer register? 

(7M) 
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SURVEYING 
(Civil Engineering) 

Time: 3 hours                                                                    Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answer ALL the question in Part-A  

3. Answer any THREE Questions from Part-B       

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

PART –A  

1 a) Write the Uses of surveying  

 b) Define Bearings  

 c) Write the  permanent adjustments in leveling  

 d) Write the  principles of Theodolite  

 e) Write the importance of Total Station  

 f) Write the formula to calculate volumes  

PART -B 

2 a) Explain compensating and cumulative errors in chain Surveying.  

 b) What are the Survey stations? How will you select them. 

  

3 a) What is declination? What are different types of variations in declination?   

 b) In an old survey made when the declination was 40 W, the magnetic bearing of a 

given line was 2100. The declination in the same locality is now 100 E. What are 

the true and present magnetic bearing of the line? 

  

4 a) What is indirect method of locating contours? Explain step by step procedure of 

locating contours by method of squares.   

 b) What do you mean by interpolation of contours? Explain arithmetical method of 

interpolation of contours. 

  

5 a) A tachometer was set up at a station A and the readings on a vertically held staff at 

B were2.255, 2.605 and 2.955, the line of sight being at an inclination of +8
0
24'. 

Another observation on the vertically held staff at B.M. gave the readings 1.640, 

1.920 and 2.200, the inclination of the line of sight being +1
0
6'. Calculate the 

horizontal distance between A and B, and the 

elevation of B if the R.L of B.M is 418.685 m. the constants of the instruments were 

100 and 0.3.  

 b) What is an analytic lens? State the advantages and disadvantages of it. 

  

6 a) Why are the curves provided? Explain different types of curves with neat sketches.  

 b) Two straights intersect at a chain age of 3500.5m with an angle of intersection of 

156
0
.These two straights are to be connected by a simple circular curve of 200m 

radius. Calculate the data necessary by the method of offsets from the chords 

produced with a peg interval of 20m.  
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7 a)  A railway embankment is 10m wide with side slopes 1.5 to 1. Assuming the ground to be 

level in a direction transverse to the centre line, calculate the volume contained in a length 

of 120m, the centre heights at 20m intervals being in meters 2.2, 3.7, 3.8, 4.0, 3.8, 2.8 and 

2.5.  
  

 b) A road embank is 8m wide and 200m in length at the formation level with a side slope 

of1.5:1.The embankment has a rising gradient of 1 in 100m. The ground levels at every 

50m along the centre line are as follows. 

Distance (m)   0          50      100     150    200 

R.L.(m)         164.5 165.2  166.8  167  167.2  
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ELECTRO MAGNETIC FIELDS 

(Electrical and Electronics Engineering) 

Time: 3 hours                                              Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answer ALL the question in Part-A 

3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

 

PART –A 

1 a) States the Guass’s law (4M) 

 b) Define electric dipole and dipole moment (4M) 

 c) What are the applications of Ampere’s law (3M) 

 d) What is meant by magnetic torque and moment (4M) 

 e) What is toroid (3M) 

 f) What are the factors on which Dynamically induced EMF depend (4M) 

PART -B 

2 a) Derive the expression for the field due to a surface charge  (8M) 

 b) Find the work done in moving a 6µC charge from the origin (0,0,0) to point P 

(3,-2,5) through the field E = 4xyz ax + 2x
2
z ay + xy

2
 az V/m, via a straight line n 

= -4y, z = 2x. 

 

(8M) 

3 a) Explain the boundary conditions between conduction to dielectric and dielectric 

to dielectrics. 

(9M) 

 b) Derive the expression for equation of continuity. 

 

(7M) 

4 a) Derive the expression for field intensity due to current filament of finite length 

using Biot-Savart’s law. 

(9M) 

 b) Obtain the expression of poin.t form of Ampere’s circuital law. 

 

(7M) 

5   Determine the force between two linear parallel conductors carrying currents in 

opposite directions with necessary diagrams. 

 

(16M) 

6 a) Derive the expression for energy density in magnetic field (8M) 

 b) A solenoid with aircore has 1000 turns of wire. Its length is 800 mm and core 

radius is 60 mm. What is the inductance. 

 

(8M) 

7 a) State the Maxwell’s equations for time varying fields in point form and integral 

form. 

(8M) 

 b) Show that the displacement current through the condenser is equal to the 

conduction current. 

(8M) 
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MECHANICS OF SOLIDS 
(Com. to ME, AME, AE, MTE) 

Time: 3 hours                                                   Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answer ALL the question in Part-A 

3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A 

1. a) What is Mohr’s circle and what is its significance? (4M) 

 b) If the area under the shear force diagram for a beam between two points is ‘M’, 

then the difference between the moments at the two point is? 

(4M) 

 c) A simply supported beam of span ‘L’ and flexural rigidity EI is acted upon by a 

concentrated load ‘W’ at the mid-span. The maximum deflection of beam is 

(4M) 

 d) Define Neutral plane of the beam and Neutral axis of cross-section of a beam. (4M) 

 e) Differentiate between a thin cylinder and thick cylinder. (3M) 

 f) Define the terms Torsion and torsional rigidity. (3M) 

PART –B 

2. a) A square pin is required to resist a pull of 40 kN and shear force of 15 kN. Derive 

a suitable section required according to strain energy theory maximum elastic 

stress in tension is 350 N/mm
2
 and Poisson ratio is 0.3. 

(8M) 

 b) A cylinder piece of steel 80 mm diameter and 120 mm long is subjected to an axial 

compression force of 500 kN. Calculate the change in the volume of the piece, if 

the bulk modulus 1.7 × 10
5 

N/mm
2 

and Poisson ratio is 0.3. 

 

(8M) 

3.  A beam of 10m length is acted upon by forces and a couple as shown in figure. 

Draw the shear force and bending moment diagram. 

 
 

(16M) 

4. a) A rectangular beam is to be cut from a circular log of diameter ‘D’. Find the ratio 

of breadth to depth for a strongest section in bending. 

(8M) 

 b) The T – section shown in figure below, is subjected to a SF of 80,000 N at a 

section. Find the maximum shear stress in the section and show the variation of 

shear stress in the section. 

 

(8M) 
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5.  Find the slope and deflection at the free end for a cantilever beam shown in figure 

below. Use moment – area theorem to find slope and deflection. 

 
 

(16M) 

6.  A cylinder shell 90 cm long, 15 cm internal diameter having thickness of metal 8 

mm is fitted with fluid at atmospheric pressure. If an additional 20 cm
3
 of fluid is 

pumped into the cylinder find the: (i) Pressure exerted by the fluid on the cylinder. 

(ii) Hoop stress induced. Take E = 200 GPa and Poisson ration = 0.3. 

 

(16M) 

7. a) A hallow shaft, having an internal diameter 40% of its external diameter transmits 

562.5 kW power at 100 rpm. Determine the external diameter of the shaft if the 

shear stress is not exceed 60N/mm
2
 and the twist in a length of 2.5 m should not 

exceed 1.3 degrees. Assume maximum torque= 1.25 mean torque and C= 9x10
4
 

N/mm
2
 

(8M) 

 b) Derive an expression for crippling load when one end of the column is fixed and 

the other end is free. 

(8M) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 of 2 

SET - 1 R13 



                      |''|'||||''|''||'|'|

  

Code No: RT21044 

 

II B. Tech I Semester Supplementary Examinations, March - 2021 

SIGNALS AND SYSTEMS 
(Com. to ECE, EIE, ECC) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B       

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A  

1. a) Find the even and odd parts of x(t)=cos(t)[1+sin(t)], x(t)=1+tcos(t) (4M) 

 b) State and prove convolution theorem using fourier transforms (4M) 

 c) Define Cross correlation function. (4M) 

 d) Give the relation between correlation and convolution (3M) 

 e) Explain about in vertibility of a system. (3M) 

 f) 
Given x(n) = (n+0.5) ����

�
 u(n), find X(z). 

(4M) 

PART -B 

2. a) What is a Fourier series?. Explain various types of Fourier series representations. 

Derive the relationship between them. 

(8M) 

 b) Explain how Fourier transform is developed from Fourier series. 

 

(8M) 

3. a) What is Sampling theorem. With necessary derivation explain about it. (8M) 

 b) State and prove Linearity, Time shift and frequency shifting properties of Fourier 

transform. 

 

(8M) 

4. a) What is linear time invariant system? Discuss the impulse response of LTI system 

and show that for LTI output y(t) = h(t) x(t), where x(t) is input and h(t) is the 

system response 

(8M) 

 b) Explain causality and physical reliability of system and hence give poly wiener 

criterion. 

 

(8M) 

5. a) State and prove the convolution theorem of Fourier transforms (8M) 

 b) State and prove parseval’s theorem 

 

(8M) 

6. a) Find the inverse Laplace transform of ���	 
 ��
�����	� using Partial Fraction  

Expansion. 

(8M) 

 b) Determine the Laplace transform of v(t) = e
–5t

 u(t) – e
–5(t–1)

  u(t–1). If this voltage is 

applied to a network whose impedance ( )
)86(

34
2

2

++

++
=

sss

ss
sZ then find current I(s) 

and also i(t). 

 

(8M) 

7. a) Define Region of Convergence. Find the z transform and region of convergence of 

x[n]=sinΩn u[n] 

(8M) 

 b) Find the inverse z transform of ���� 
 ��� � �
�������, |�| � | | (8M) 
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DIGITAL LOGIC DESIGN 
(Com. to CSE, IT) 

Time: 3 hours                                                                        Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

                                    2. Answer ALL the question in Part-A 

                                    3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Convert (7F.AD)H to octal (4M) 

 b) Indicating the Boolean theorem used at each step simplify the given function 

   X =  A�C�A�BD
�������� + A�BC�D� + AB�C         

(4M) 

 c) Expand A(A′+B)(A′+B+C′) to max terms (3M) 

 d) Compare flip flop and latch (4M) 

 e) What is the difference between Synchronous Sequential circuits and Asynchronous 

Sequential circuits 

(3M) 

 f) Determine the size of ROM required to implement the following    

i) Binary multiplier to multiply 4-bit numbers. 

ii) ABCD adder / subtractor with a control inputs for selection of operation 

(4M) 

PART -B 

2. a) What is gray code? Using suitable example explain in detail the procedure for 

converting a gray code into binary code.                      

(8M) 

 b) Convert the following                                                     

i. (23456)8 = (?)16 

  ii. (5796)10 = (?)8 

iii. (AFD6)16 = (?)8 

 iv. (ADEB)16 = (?)10 

 

(4*2

=8M) 

3. a) List out the Postulates. State and prove the consensus theorem (8M) 

 b) Simplify the following Boolean expressions 

i. EDDCCBBAA ++++  

ii. ))()()(( DCDBCABA ++++  
 

(8M) 

4. a) What is a half adder? Beginning with the Boolean expressions for Sum and 

Carry outputs, Show how a half adder circuit can be implemented by using 

only NAND gates?              .   

(8M) 

 b) With the help of suitable diagram, briefly describe the operation of a 4-bit adder- 

subtractor circuit. 

 

(8M) 

5. a) What is encoder? Design a decimal to BCD encoder. (8M) 

 b) Explain how a decoder can be converted into a de-multiplexer with relevant block 

diagrams and truth tables. 

(8M) 
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6. a) Draw the diagram of a 6-bit ring counter using positive edge triggered JK flip 

flops and also draw its wave forms and briefly explain its operation.    

(8M) 

 b) Draw the diagram of a bidirectional shift register and explain its operation in detail 

using suitable wave forms 

 

(8M) 

7. a) Specify the size of a ROM (number of words and numbers bits per word) that will 

accommodate the truth table of a BCD to seven segment decoder with an enable 

input. 

(8M) 

 b) Derive the PLA programming table for the combinational circuit that squares a 3 

bit number. 

(8M) 
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ELECTRICAL MACHINES - I 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                                        Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 
1. In the fig shown a relay made from infinitely – permeable magnetic material with a movable 

plunger, also of infinite –permeable material. The height of the plunger is much greater than 

the air – gap length ( h>>lg). 

Calculate the magnetic stored energy Wfld as a function of plunger position (0< x < d) for  

N =1200 turns, lg = 1.8 mm, d = 0.12 m, l= 0.08 m and i = 12A. 

 

 
 
2. a) With the help of sketches, describe the main construction and working principle of a dc  

generator.  

b) An 8-pole lap wound armature rotated at 350 rpm is required to generate 260 V. The useful  

flux per pole is about 0.05 Wb. If the armature has 120 slots, calculate a suitable number of 

conductors per slot and hence determine the actual value of flux required to generate the 

same voltage.  

 
3. Explain the armature reaction in a D.C. generator on no-load and on load.  Enumerate and 

explain the methods to overcome the adverse effects of the armature reaction. 

 
4. Sketch the magnetization characteristic of a dc shunt generator. From the characteristics, give 

expression for the critical resistance and critical speed.   
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5. a) What important conditions must be fulfilled before a shunt generator is connected in parallel  

with another? 

b) The shunt generators are together supplying 100 A to a load. Generator-1 gives 400 V on no- 

load and 360 V when supplying 100 A. Generator-2 gives 400 V on no- load and 350 V 

when supplying 100 A. Find the current supplied by each and the voltage across load.  

 
6. a) Derive an expression for torque of a dc machine. Hence draw torque vs current (or load) 

characteristics of dc shunt motors. 

b) A 250 V motors has an armature circuit resistance of 0.6 Ω. If the full –load armature 

current is 30 A and no- load armature current is 4 A, find the percentage change in back emf 

from no-load to full –load. 

 

7.  A 230 V de shunt motor takes an armature current of 20 A on a certain load. Resistance of 

armature is 0.5 Ω. Find the resistance required in series with the armature to halve the speed if 

(i) the load torque is constant and (ii) the load torque is proportional to the square of the speed.  

 

8. What is Hopkinson’s test and why is it called regenerative test?  Draw connection diagram to 

conduct this test. List out its merits and demerits. 
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II B. Tech I Semester Regular Examinations, March - 2021 

TRANSPORTATION ENGINEERING-I 

(Civil Engineering) 

Time: 3 hours                                             Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain the importance of the Jayakar Committee and its recommendations. [8M] 

 b) What are the various road patterns practiced? Explain with diagrams. [7M] 

  OR  

2 a) Define Master plan. Discuss the role of engineering Surveys in finalizing the 

highway alignment? 

[8M] 

 b) Discuss the Salient features of the Nagpur Road Plan? [7M] 

3 a) What are the objects of Camber? Discuss how the amount of camber to be provided 

depends and specify the recommended ranges of camber for different types of 

payment surfaces. 

[8M] 

 b) Define Sight Distance? Explain the factors on which stopping sight distance 

depends? Also, explain the significance of stopping, intermediate, and overtaking 

sight distance? 

[7M] 

  OR  

4 a) Explain the superelevation. Derive the expression for finding the superelevation 

required if the design coefficient o lateral friction is ‘f’. Also, calculate the needed 

friction if no superelevation is provided, given the radius of the curve is 270 m and 

design speed is 68 kmph? 

[8M] 

 b) Explain the factors that govern the length of sag and crest curves? [7M] 

5 a) What are the different vehicular characteristics which affect the road design? 

Discuss 

[8M] 

 b) Enumerate the various types of intersections and the basic principles involved? [7M] 

  OR  

6 a) Explain origin and destination study. What are the various uses of O & D studies? [8M] 

 b) Explain grade-separated intersections, advantages, and limitations, and draw a neat 

sketch of a full cloverleaf? 

[7M] 

7 a) Why is it essential for a highway engineer to study the behavior of soil? What are 

the desirable properties of subgrade soil? 

[8M] 

 b) How do you determine the flakiness index of road aggregates? What are the 

prescribed limits of the flakiness index for the road aggregates given by IRC? 

[7M] 

  OR  

8 a) Explain the CBR test procedure for field and laboratory tests. How are the results 

of the test obtained and interpreted? 

[8M] 

 b) Recall various tests carried out on bitumen? Discuss the practical applications of 

each. 

[7M] 

9 a) Under which circumstance Flexible and Rigid pavements are adopted and bring out 

the difference between them? 

[8M] 

 b) Explain the critical locations of loading as regards wheel load stresses in cement 

concrete pavement. Discuss Westergaard's concept and assumptions? 

[7M] 

  OR  

10 a) Discuss the importance of gross wheel load and contact pressure in stress 

distribution patterns in pavement design? 

[8M] 

 b) Enumerate the various methods of flexible pavement design. Briefly, indicate the 

basis of design in each case? 

[7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Write down the classification of Roads based on the Nagpur Road Plan? And 

explain in detail the classification of roads based on the Tertiary road system? [8M] 

 b) Write the various factors controlling the alignment of roads and Explain 

Obligatory points with sketches? [7M] 

  OR  

2 a) Four new Roads are to be constructed with different lengths. What is the order of 

priority based on the Concept of max utility? 
 

Road 
Length 

(Km) 

No of villages with population 

<2000 
2000-

5000 
>5000 

Industrial 

product 

P 220 5 6 8 200 

Q 280 2 4 7 270 

R 450 10 2 3 315 

S 360 6 8 1 335 [8M] 

 b) Note down the Different Road development plans in India in chronological order 

and explain any detail in detail? [7M] 

3 a) Explain the “PIEV” theory and explain which factors the driver's total reaction 

time will depend on. [8M] 

 b) The speeds of overtaking and overtaken vehicles are 96 kmph and 55 kmph, 

respectively, for a two-way traffic Road. If the acceleration of overtaking vehicle 

is 0.99m/sec
2
, 

a) Calculate the safe overtaking sight distance, mention O.S.D on one-way and 

Two-way traffic road. 

b) Mention the minimum length of overtaking zone and with a neat sketch. [7M] 

  OR  

4 a) Derive an expression for finding the extra widening required on the horizontal 

curve. Determine the off-tracking of a vehicle with a wheelbase of 7.0 m while 

negotiating a horizontal curve of the radius of 160 m. [8M] 

 b) Calculate the length of transition curve and shift of two-lane National Highway 

using the following data: Design speed = 96 kmph; The radius of curve = 260 m,  

Allowable rate of introduction of superelevation (pavement rotated about the 

centerline) =1 in 150 [7M] 

5 a) Discuss the various traffic studies and their importance. [8M] 

 b) Define traffic rotary? Calculate the rotary capacity of given flowing data; the entry 

and exit width at the rotary is 10 m. The traffic approaching the intersection from 

four sides with weaving traffic is 2260, and total traffic is 2885? [7M] 

  OR  

6 a) Explain speed, spot speed, running speed, journey speed, space mean speed, and 

time-mean speed. Express the relationship between the Space mean speed and time 

mean speed? [8M] 

 b) Explain the various types of traffic signals and their functions. How are the signal 

timings decided? [7M] 
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7 a) Explain the significance of subgrade soil? Write down the desirable properties of 

soil as a highway material? [8M] 

 b) Explain the steps involved in the Marshall Method of design. [7M] 

  OR  

8 a) Explain the desirable properties of aggregate to be used in various types of 

pavement construction? [8M] 

 b) Define tar, bitumen, cutback, and emulsion, and discuss the desirable properties of 

bitumen?  [7M] 

9 a) Draw a neat sketch of flexible pavement cross-section and show the component 

parts. Enumerate the functions and importance of each component of the 

pavement? [8M] 

 b) Discuss the critical combination of stresses due to wheel load and temperature 

effects? [7M] 

  OR  

10 a) Explain ESWL and the concept in the determination of the equivalent wheel load? [8M] 

 b) Explain with neat sketches various types of flexible pavement failures?  [7M] 
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Time: 3 hours                                          Max. Marks: 75 
 

Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1 a) Discuss how social and economic development is linked to systematic and 

scientific road development. 

[8M] 

 b) Explain the salient features of the Nagpur Road Development plan and Bombay 

Road Development Plan. What are the main differences between the two plans? 

Discuss. 

[7M] 

  OR  

2 a) Define highway alignment? List the requirements of good highway alignment? 

What factors influence the final alignment of a highway? Discuss with neat 

sketches. 

[8M] 

 b) Discuss the Salient features of the Nagpur Road Plan? [7M] 

3 a) With the help of a neat diagram indicating the various geometric elements of a 

traffic rotary, explain the design elements of a rotary intersection 

[8M] 

 b) Derive an expression for overtaking sight distance on a two-lane two-way road. 

Support your derivation with a neat sketch showing the overtaking operation and 

various distance components involved 

[7M] 

  OR  

4 a) Define Superelevation. Derive an expression for computing the superelevation rate 

for a road section on a horizontal curve, analyzing the various forces acting on the 

vehicle moving on the curve. 

[8M] 

 b) Explain the factors that govern the length of sag and crest curves? [7M] 

5 a) Define Traffic Volume, Speed, and Density. What are the units in which each of 

these parameters is measured? Explain. Explain their interrelationship 

[8M] 

 b) Enumerate the various types of intersections and the basic principles involved? [7M] 

  OR  

6 a) Explain the manual method of conducting traffic volume studies [8M] 

 b) Discuss the need for grade-separated intersections, advantages, and limitations. [7M] 

7 a) Why is it essential for a highway engineer to study the behavior of soil? What are 

the desirable properties of subgrade soil? 

[8M] 

 b) Discuss the importance of the Aggregate Impact value test? Mention theee various 

limits for bases and subbases as per MoRTH, 2014 Specifications. 

[7M] 

  OR  

8 a) Explain the CBR test procedure for field and laboratory tests. How are the results 

of the test obtained and interpreted? 

[8M] 

 b) What are the various test carried out on bitumen? Briefly mention the principle of 

any two tests and practical applications? 

[7M] 
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9 a) The rigid pavement is preferred over the flexible pavement. Justify your answer 

with suitable examples. 

[8M] 

 b) Explain the critical locations of loading as regards wheel load stresses in cement 

concrete pavement. Discuss Westergaard's concept and assumptions? 

[7M] 

  OR  

10 a) Discuss the importance of gross wheel load and contact pressure in stress 

distribution patterns in pavement design? 

[8M] 

 b) Enumerate the various methods of flexible pavement design. Briefly, indicate the 

basis of design in each case? 

[7M] 
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Answer any FIVE Questions each Question from each unit 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Explain the modified classification of the road system in India as per the Third 

Twenty Year Road Development Plan 

[8M] 

 b) Write the various factors controlling the alignment of roads and Explain 

Obligatory points with sketches? 

[7M] 

  OR  

2 a) There are five alternate proposals of road plans for a backward district, whose 

details are given below. Justify with reasons which proposal is the best assuming; 

 Propos

al 

Length

, km 

No. of towns & villages served with a 

population range 

Productivity in 

1000 tonnes 

   <200

0 

2001-

5000 

5001-

10000 

10001-

20000 

>2000

0 

Agricu

ltural 

Industr

ial 

 P 

Q 

R 

S 

T 

Utility 

units 

520 

590 

710 

780 

900 

 

106 

215 

281 

288 

299 

0.6 

145 

245 

350 

410 

426 

1.0 

40 

66 

80 

89 

92 

2.0 

22 

30 

35 

40 

42 

4.0 

3 

3 

4 

4 

5 

8.0 

150 

220 

310 

420 

430 

2.0 

25 

28 

36 

43 

47 

6.0 

 

[8M] 

 b) What are the different modes of Transportation? Discuss salient features of each of 

them 

[7M] 

3 a) Explain the “PIEV” theory and explain which factors the total reaction time of the 

driver will depend on. 

[8M] 

 b) Show with neat sketch the right of way and indicate all boundaries. Explain the 

reason for providing extra width on horizontal curves. 

[7M] 

  OR  

4 a) The radius of a horizontal curve is 400m, the total pavement width at the curve is 

7.6m and the superelevation is 0.07. Design the transition curve length for a speed 

of 100kmph. Assume pavement to be rotated about the inner edge. 

[8M] 

 b) A highway of width 7.5 m radius 150 m with a 120 kmph and the length of the 

wheel base 7.0 m. Find the extra widening required. 

[7M] 

5 a) Discuss the various traffic studies and their importance in highway design. [8M] 

 b) Differentiate rotary and roundabout. Calculate the rotary capacity of given flowing 

data; the entry and exit width at the rotary is 10 m. The traffic approaching the 

intersection from four sides with weaving traffic is 2260, and total traffic is 2885? 

[7M] 

  OR  
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6 a) Explain: spot speed, running speed, journey speed, space mean speed and time-

mean speed. Express the relationship between the Space mean speed and time 

mean speed? 

[8M] 

 b) At a right-angled intersection of two roads, road 1 has four lanes with a total width 

of 14.0 m, and road 2 has two lanes with a total width of 7.0 m. The volume of 

traffic approaching the intersection during design hour are 1240 and 880 pcu/hour 

on the two approaches of road 1 and 380 and 290 pcu/hour on the two approaches 

of road 2. Design a two-phase traffic signal by Webster’s method. 

[7M] 

7 a) List out the physical requirement of materials for subgrade and  its construction 

process 

[8M] 

 b) Define OBC. Discuss the steps involved in the Marshall Method of design and its 

limitations. 

[7M] 

  OR  

8 a) Explain the desirable properties of aggregate to be used in various pavement 

construction types along with their specifications in various layers. 

[8M] 

 b) Define: Bitumen, cutback, and emulsion, and discuss the desirable properties of 

bitumen for pavement construction. 

[7M] 

9 a) Draw a neat sketch of flexible pavement cross-section and show the component 

parts. Enumerate the functions and importance of each component of the 

pavement? 

[8M] 

 b) Discuss the critical combination of stresses due to wheel load and temperature 

effects? 

[7M] 

  OR  

10 a) Explain ESWL and the concept in the determination of the equivalent wheel load? [8M] 

 b) List out the types of pavement along with their component and functions [7M] 
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Answer any FIVE Questions each Question from each unit 
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~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Define Managerial Economics and discuss the scope of Managerial Economics. [8M] 

 b) Explain the nature of Demand. What could be the different types of demand?  [7M] 

  Or  

2 a) What do you mean by Elasticity of demand? [8M] 

 b) Describe the Qualitative methods of demand forecasting. [7M] 

3 a) What is meant by the term “Production Function”. How can a production function 

aid in decision making?  

[8M] 

 b) What are “Returns to scale”. How do they arise? [7M] 

  Or  

4 a) Differentiate between Fixed cost and Variable cost. Give examples of each. [8M] 

 b) If a company makes a single product with sales price of Rs. 10, variable cost of Rs. 

6 and fixed cost of Rs. 60,000. Find (a) Number of units to break even (b) Sales at 

break-even (c) Contribution to sales ratio.  

[7M] 

5 a) Compare and contrast Monopoly and Monopolistic competition. [8M] 

 b) What are the main features of the theories of firm as given by Williamson? [7M] 

  Or  

6 a) What is a Business Cycle? What are its characteristics? [8M] 

 b) Describe the various forms of Public Enterprises in India. [7M] 

7 a) Distinguish between a Journal and Ledger. [8M] 

 b) What are the contents of a Balance Sheet? [7M] 

  Or  

8 a) Explain the objectives and limitations of Ratio Analysis as a tool for interpretation 

of financial statements. 

[8M] 

 b) Distinguish between Funds Flow and Cash Flow statements. [7M] 

9 a) Explain the factors affecting the requirements of Working capital. [8M] 

 b) What is Capital Budgeting? Summarie its features. [7M] 

  Or  

10 a) What is Payback period technique of capital budgeting? Mention its merits and  

demerits.  

[8M] 

 b) The expected life of a project is 5 years which costs Rs. 8,000. In its expected life, 

the yield is Rs. 22,000, Rs. 28,000, Rs, 30,000 and Rs. 34,000 respectively. Find 

the Pay back period.  

[7M] 
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1 a) What is the relationship of Managerial Economics with other subjects? [8M] 

 b) Explain the Law of demand and the assumptions and exceptions to this law. [7M] 

  Or  

2 a) Define Elasticity of demand. Explain the types of elasticity of demand. [8M] 

 b) State and explain the Law of supply. 

 

[7M] 

3 a) Explain briefly Cobb-Douglas production function. [8M] 

 b) What are the sources of External economies? [7M] 

  Or  

4 a) Explain “Opportunity Cost” by giving an example. [8M] 

 b) XYZ Company has a fixed cost of Rs. 24,000; selling price per unit at Rs. 12 

and variable cost per unit is Rs. 8. Find (a) BEP in terms of volume and value 

and (b) the margin of safety at 18,000 units of production. 

 

[7M] 

5 a) What is Perfect competition? State its features. [8M] 

 b) Discuss different Internet pricing methods. [7M] 

  Or  

6 a) Describe briefly the different phases of a Business Cycle. [8M] 

 b) What is a Joint Stock Company? List and explain its salient features. [7M] 
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7 a) What do you understand by “Double Entry System’ of accounting.  [7M] 

 b) Prepare Trading and Profit and Loss Account of M/s. Gupta and Sons for the 

year ending  31
st
 December, 2020 from the following information. 

 

[8M] 

Particulars (Rs.) 

Stock (1-1-2020) 2,00,000 

Purchases  2,55,000 

Wages  1,00,000 

Carriage 5,000 

Purchase returns  13,250 

Export duty  9,000 

Sales  5,75,000 

Coal and Coke  25,000 

Sales returns  10,000 

Printing and Stationery  2,250 

Stock (31-12-2020) 3,00,000 

Salaries  30,000 

Rent and Taxes  12,000 

Depreciation 3,020 

Repairs  6,000 

Discount allowed  12,505 

Bad  debts   9,000 

Advertisement  2,500 

Gas and Water 1,500 

Factory lighting  2,500 

General expenses  4,000 

  Or  

8 a) Classify financial Ratios on the basis of financial statements. [8M] 

 b) What is a Cash Flow Statement? Explain its utility. [7M] 

9 a) Define Fixed Capital? Explain its features. [8M] 

 b) What do you understand by Time Value of Money? [7M] 

  Or  

10 a) Define Capital Budgeting. Discuss the nature and importance of capital 

budgeting. 

[8M] 

 b) Briefly explain the Traditional methods of capital budgeting.  

 

[7M] 
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1 a) Managerial Economics is the discipline which deals with the application of 

economic theory to business decisions. Discuss.  

[8M] 

 b) What are the factors influencing demand for a commodity. [7M] 

  Or  

2 a) Explain the different kinds of Elasticity of demand with suitable diagrams. [8M] 

 b) What are the different methods of Demand forecasting. Exampling any two of 

them. 

[7M] 

3 a) What is Isoquant? Illustrate the types of Isoquants. [8M] 

 b) Discuss the types  of internal economies available to a firm. [7M] 

  Or  

4 a) Distinguish between Implicit cost and Explicit cost. [8M] 

 b) Illustrate Break-even analysis with help  of Break-even chart.  [7M] 

5 a) What do you understand by Monopolistic competition? How is price determined 

under it.  

[8M] 

 b) State the conditions in which Skimming pricing strategy can be followed. [7M] 

  Or  

6 a) Explain the characteristics of the different phases of a Business Cycle. [8M] 

 b) Outline the features, merits and demerits of Partnership form of business 

organisation.  

[7M] 
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7  Prepare final accounts for Priyank for the year ended 31
st
 March, 2020 from the 

following information.   

[15M]  

 

Particulars Debit  balance  

        (Rs.) 

Credit balance  

       (Rs.) 

Cash in hand 4,500  

Purchases  10,500  

Sales   15,000 

Returns  2,000 500 

Opening stock  5,000  

Carriage inwards  1,000  

Bed debts  1,000  

Rent  4,000 4,000 

Commission  1,000 2,000 

Discount  2,000 1,500 

Machinery  10,000  

Debtors   9,000  

Interest  1,000 3,000 

Creditors   1,000 

Capital   23,000 

Provision for bad debts   1,000 

Total  51,000 51,000 

Adjustments: 

1. Closing stock is Rs. 15,000 

2. Depreciate machinery at 10% 

3. Further Bad debts are Rs. 1,000 

4. Make a provision for Bad Debts at 10% on debtors. 

  Or  

8 a) Liquidity ratios help in identifying the danger signals of the firm in advance. 

Explain.  

[8M] 

 b) What is a Funds Flow Statement? What are the steps in the preparation of Funds 

Flow Statement? 

[7M] 

9 a) Explain the meaning of Capital. What is its importance for business enterprises.  [8M] 

 b) Describe the factors determining the working capital. [7M] 

  Or  

10 a) Explain the importance of Capital budgeting in financial decisions.  [8M] 

 b) Illustrate Net Present Value technique of capital budgeting.  [7M] 
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1 a) Managerial Economics consists of the use of economic modes of thought to 

analyze business saturations. Explain. [8M] 

 b) Explain the Law of demand with the help of demand curve and demand 

schedule.  [7M] 

  Or  

2 a) Distinguish between Price-elasticity, Income-elasticity and Cross-elasticity.  [8M] 

 b) What is the importance of Demand forecasting? How is the forecast made? [7M] 

3 a) Appreciate the managerial uses of Production function.  [8M] 

 b) Illustrate the Law of Variable proportions. [7M] 

  Or  

4 a) Explain any four Cost concepts.  [8M] 

 b) What is Cost-Volume-Profit analysis? What are its uses and limitations?  [7M] 

5 a) Define Monopoly. How is price determined under Monopoly? [8M] 

 b) Explain Average cost pricing and Limit pricing.  [7M] 

  Or  

6 a) Illustrate the phases of a Business Cycle with the help of a diagram. [8M] 

 b) Evaluate Sole Trader form of business organisation.  [7M] 
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7  From the following balances of SKML Tent House, prepare Trading and Profit 

and Loss Account and Balance Sheet as on 31
st
 December, 2013. 

[15M] 

Particulars Dr (Rs.) Cr (Rs.) 
Capital   10,000 

Plant and Machinery  14,000  

Furniture and Fixtures  200  

Debtors and Creditors  2,400 1,700 

Drawings  1,000  

Purchases  10,500  

Wages  5,000  

Cash in hand  200  

Cash at bank 800  

Stock on 1
st
 January, 2013 2,000  

Returns outwards   500 

Rates and taxes  400  

Depreciation  420  

Sales   26,800 

Manufacturing expenses  

Travelling expenses  

800 

100 

 

 

Sundry expenses  400  

Bad debts 150  

Printing and Stationery  50  

Carriage  130  

Returns inwards  400  

Repairs  50  

Total  39,000 39,000 

The value of Stock on 31
st
 December, 2013 is Rs. 11,355. 

  Or  

8 a) From the following information calculate: (i) Current Ratio and (ii) Quick Ratio. 

Current assets : Rs. 8,00,000 

Current liabilities : Rs. 4,00,000 

Stock : Rs. 2,20,000 [8M] 

 b) What is a Funds Flow Statement? Explain the significance of Funds Flow 

Statement.  [7M] 

9 a) State the objectives of and the need for Capital. [8M] 

 b) Define Capital Budgeting? Describe its scope and importance.  [7M] 

  Or  

10 a) What is Time Value of Money? Illustrate with an example. [8M] 

 b) Why are Traditional methods of capital budgeting still popular.  [7M] 
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1 a) What are the drawbacks of procedural languages? Explain the need of Object-

Oriented programming with a suitable example. 

8M 

 b) Describe the features of Object-Oriented Programming. 7M 

  Or  

2 a) Write the most significant differences between C and C++. 5M 

 b) Explain in detail the four major principles of Object-Oriented Programming 

paradigm with suitable examples. 

10M 

3 a) What are objects and how they are created from Class? Explain with a sample 

program. 

8M 

 b) Explain about the different mechanisms in C++ to protect the members of an 

object. 

7M 

  Or  

4 a) What is a Constructor? What is the main purpose of Constructors? How to 

invoke a constructor in C++? Explain. 

10M 

 b) Explain the principles and benefits of method overloading in C++ programming. 5M 

5 a) What is the significance of inheritance? Explain various types of inheritance 

with suitable example for each. 

15M 

  Or  

6 a) Why do we use virtual base class in C++? Give explanation. 5M 

 b) Write a C++ program to illustrate the importance of overloading Binary operator 

‘+’ for adding two complex numbers. 

10M 

7 a) What is meant by Dynamic binding? And also Explain its implementation in 

C++ with a sample program. 

15M 

  Or  

8 a) Define Pointer. How to declare, initialize and access pointers in C++? Explain. 8M 

 b) Write the differences between virtual and pure virtual functions in C++. 7M 

9 a) What is Exception Handling? Explain various keywords involved in C++ 

exception handling. 

8M 

 b) Write a C++ program to sort an unordered list of elements using function 

templates. 

7M 

  Or  

10 a) Explain in detail about the four important components of C++ Standard 

Template Library. 

15M 
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1 a) Explain the limitations of conventional procedural programming. 8M 

 b) Describe the characteristics of Object-Oriented Programming 7M 

  Or  

2 a) Explain about Inheritance and Polymorphism features of Object Oriented 

Programming. 8M 

 b) Mention the promising application areasof Object-Oriented Programming in real 

time environment. 7M 

3 a) What are objects and how they are created from class? Explain with a C++ 

program. 8M 

 b) Describe the special characteristics of Constructors with a C++ program. 7M 

  Or  

4 a) Why do we need Nested classes in C++ programming? Write a C++ program to 

demonstrate the necessity of nested classes. 8M 

 b) Discuss the characteristics of Destructor in C++ programming. 7M 

5 a) How does inheritance help achieve code reuse? Explain. 5M 

 b) Explain various forms of inheritance supported by C++. 10M 

  Or  

6 a) Write a C++ program to illustrate the importance of overloading Binary operator 

‘-’ to subtract two complex numbers. 12M 

 b) Mention the list of operators which cannot be overloaded in C++. 3M 

7 a) How does C++ achieve compile time polymorphism? Explain. 8M 

 b) Write a C++ program to demonstrate dynamic method dispatch in C++. 7M 

  Or  

8 a) How do you declare a pointer to an object in C++? Explain with an example 

program. 8M 

 b) Explain the purpose of Virtual destructors in C++ with a sample program. 7M 

9 a) What is Exception Handling? Explain various keywords involved in C++ 

exception handling. 8M 

 b) What is Function template? Can a class member function template be virtual? 

Explain. 7M 

  Or  

10 a) How are templates different from macros? Explain. 8M 

 b) Explain in detail about iterators in C++. 7M 
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1 a) What are the advantages and disadvantages of procedural programming? 8M 

 b) What are Objects and Classes in Object Oriented Programming? Explain. 7M 

  Or  

2 a) Write the differences between C and C++ programming. 8M 

 b) What is Data Abstraction and Encapsulation in C++? Explain with a real time 

example. 

7M 

3 a) Explain about access specifiers in C++ programming. 8M 

 b) What is a constructor? Explain various forms of constructors with suitable 

example. 

7M 

  Or  

4 a) What are the benefits of Method overloading in programming? Explain the 

concept of Method overloading with a C++ program. 

10M 

 b) Is it possible to call destructor explicitly in C++? Give explanation with a 

sample code. 

5M 

5 a) What is inheritance? List the different types of inheritance and explain how it 

encourages reusability and sharing? 

15M 

  Or  

6 a) What are Virtual classes? Explain the need for Virtual classes with a suitable 

example.  

8M 

 b) Write the rules of overloading operators in C++. 7M 

7 a) Why Polymorphism is needed in programming? Explain about the types of 

polymorphism with necessary example C++ programs. 

15M 

  Or  

8 a) What is a class pointer? What is the size of an object pointer? Give explanation. 8M 

 b) Explain about virtual functions in C++ with a program. 7M 

9 a) Write about Exception handling in C++ with an example program. 8M 

 b) Explain the concept of ret rowing exceptions in C++. 7M 

  Or  

10 a) Differentiate between templates and macros. 5M 

 b) With an example, explain various types of container classes in C++. 10M 
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1 a) Is object-oriented programming better than procedural programming? Explain. 8M 

 b) What is meant by Data encapsulation in Object Oriented Programming? How 

does Data Encapsulation ensure data security? Explain. 

7M 

  Or  

2 a) Explain in detail about Class, Objects, Methods and Messages. 8M 

 b) Discuss the importance of Polymorphism with a suitable example. 7M 

3 a) Explain the concept of constructors and destructors in detail with an example 

program. 

15M 

  Or  

4 a) Create a class in C++ program to print the area of a square and a rectangle. The 

class has two methods with the same name but different number of parameters. 

The method for printing area of rectangle has two parameters which are length 

and breadth respectively while the other method for printing area of square has 

one parameter which is side of square. 

8M 

 b) What are the design considerations that might cause one to use an Anonymous 

object? What are the advantages and disadvantages? 

7M 

5 a) Why do we need pure virtual function in C++? 5M 

 b) Write a C++ program to overload the binary operator ‘+’ to Concatenate two 

strings 

10M 

  Or  

6 a) What is the significance of inheritance? Explain various types of inheritance 

with suitable example 

10M 

 b) What is an Abstract class? Explain the importance of Abstract classes with a 

sample C++ program. 

5M 

7 a) Write a C++ program to illustrate the importance of ‘this’ pointer. 8M 

 b) Explain about run time polymorphism in C++ with a sample program. 7M 

  Or  

8 a) What is meant by function binding in programming? Explain about Early and 

Late binding in C++. 

8M 

 b) Why do we need Virtual destructors in C++? Explain. 7M 

9 a) What do you mean by an Exception and Error? Explain about the keywords 

related to exception handling in C++. 

8M 

 b) How to define User-defined Exceptions in C++? Explain with a sample code 

snippet. 

7M 

  Or  

10  How many associative containers are provided by C++? Explain. 15M 
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1 a) Explain the key concepts of Object Oriented Programming. 8M 

 b) Briefly write about the evolution of C++. 7M 

  Or  

2 a) List the similarities and differences between C and C++. 7M 

 b) Describe the demerits of conventional programming with suitable examples. 8M 

3 a) Write C++ program to find the area of a circle, rectangle and triangle using 

function overloading. 

7M 

 b) What is a constructor? Write different rules associated with declaring 

constructors. 

8M 

  Or  

4 a) Explain about default and parameterized constructors with suitable examples. 8M 

 b) Write C++ program to add two complex numbers using friend functions. 7M 

5 a) What is inheritance? Present the advantages and disadvantages of inheritance. 8M 

 b) Write C++ Program to overload + operator to add two matrices. 7M 

  Or  

6 a) What is a virtual base class? Why it is important to make a class virtual? 7M 

 b) What is code reusability? Explain different C++ features that enable reusability. 8M 

7 a) Write a C++ program that declare and use pointer to a class. 7M 

 b) With an example, explain how virtual functions are hierarchical. 8M 

  Or  

8 a) Write a C++ program to illustrate pure virtual functions. 7M 

 b) What is meant by late binding? How is it implemented in C++? 8M 

9 a) Write a C++ program that implements Bubble Sort using function templates. 8M 

 b) Define and explain about circularly linked list and it’s operations with an 

examples. 

7M 

  Or  

10 a) Explain the use of try, catch and throw for exception handling in C++. 8M 

 b) Explain the concept of Class Template with overloaded operators. 7M 
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PART –A 

1. a) List the precautions in blasting of a quarry and its effect on surroundings.  

 b) How do you identify defects in timber? Explain  

 c) List out the various methods of manufacture of lime and explain one method.  

 d) Draw King and Queen post trusses and indicate all parts.  

 e) What are the different types of paints and their constituents   

 f) Explain the bulking of sand concept.  

PART -B 

2. a) What general principles would you keep in mind while monitoring stonework? 

What points would you apply to ensure strength, pleasant and comfort in stone 

in masonry construction. 

 

 b) Recall the composition of good brick and various methods of manufacturing of 

brick with neat sketches. 

 

 

3. a) Explain the significance of bonding in brickwork? Explain by sketches the 

difference between English bond and Flemish bond. 

 

 b) What are the essential requirements of a good formwork? 

 

 

4. a) Define the following terms: Stile, horn, Sill, Reveal, Mullion and Transom.  

 b) What are the limitations on different types of the staircase regarding their rise 

and tread? How would you choose them for?  

a) Movie theatre 

b) School  

c) Hospital  

d) Railway station 

 

 

5. a) Explain the importance of damp proofing and waterproofing materials in 

building construction. 

 

 b) List out Various ingredients of cement concrete and their importance. 

 

 

6. a) Explain the terms: Bond and strength of aggregate, Specific gravity and bulk 

density. 

 

 b) Discuss the alliterative materials for wood. 

 

 

7. a) List various types of cement and various field and laboratory tests for cement.  

 b) What is the specific need for fibre reinforced concrete? Brief different types of 

fibers used in concrete.  
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PART –A  

1. a) Explain the managerial economics with other subjects (3M) 

 b) Define Cobb-Douglas production function (3M) 

 c) What is internet pricing? (2M) 

 d) What are state enterprises? (2M) 

 e) Define Ratio Analysis (2M) 

 f) Explain about NPV. (2M) 

PART –B 

2. a) What is managerial economics? Explain its nature and significance. (7M) 

 b) Define demand. explain the law of demand and assumptions of demand 

 

(7M) 

3. a)  From the following details calculate BEP.   

Variable cost per unit Rs.30; fixed expenses is Rs.100000/-; selling per unit is 

Rs.50/-. 

(7M) 

 b) Explain about Isoquants and Isocosts with illustrations 

 

(7M) 

4. a) Explain how price is determined under perfect competition? (7M) 

 b) What is pricing? Explain different methods of pricing. 

 

(7M) 

5. a) Explain the advantages and disadvantages of partnership firm. (7M) 

 b) What is business cycle? Explain its meaning and features. 

 

(7M) 

6. a) Calculate cash from operations from the following information 

Sales Rs.70000/-; Purchases Rs.40000/-; Expenses Rs.8000/- Creditors at the 

end of the year Rs.15000/- and Creditors in the beginning of the year 

Rs.12000/-  

(7M) 

 b) What is common size balance sheet and income statement? 

 

(7M) 

7. a) Explain about the payback period and ARR. (7M) 

 b) Discuss the importance of Time value money (7M) 
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PART –A  

1. a) Expand REPL. What does it mean? (2M) 

 b) Differentiate between break and continue statements. (2M) 

 c) How to convert a string to a list in Python? (2M) 

 d) How functions help in reducing redundancy? (2M) 

 e) Define polymorphism. Give an example. (3M) 

 f) Write a Python program to get OS name, platform and release information. (3M) 

PART -B 

2. a) Why Python is getting an edge over other languages in IT industry and 

research? Give a detailed reasoning. 

(7M) 

 b) What are the core data types supported by Python? Explain how to convert one 

type into another, with examples. 

 

(7M) 

3. a) Write a Python program to print sum of first 60 non-prime numbers. (8M) 

 b) List the functional differences between while and for loops. 

 

(6M) 

4. a) What is list comprehension? Explain with at least 3 different examples. (7M) 

 b) Write a Python program that sorts a dictionary by its values. 

 

(7M) 

5. a) Explain how to create a user defined module in Python. (7M) 

 b) Write a Python script to convert given decimal number to binary using 

recursion. 

 

(7M) 

6. a) Explain about built-in attribute methods in Python. (7M) 

 b) How method overriding works in Python? Explain with an example. 

 

(7M) 

7. a) Explain about different pen, color and fill methods available in turtle module. (7M) 

 b) Using datetime module, write a Python program to print 58
th

 day after today. 

Also print which day of the week and year that day is. (Eg. 14
 
Nov 2017 

Tuesday 318
th

 day of 2017) 

(7M) 
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PART –A 

1. a) Explain the “ principle of energy conversion device” [4M] 

 b) Distinguish between lap winding and Wave winding [4M] 

 c) What is the function of a compensating winding in a DC Machine? [3M] 

 d) Why is a Starter necessary for DC Motor? [3M] 

 e) List the various losses that occur in a DC Machine [4M] 

 f) Explain the main dimensions of Rotating machines [4M] 

PART -B 

2. a) For a Singly excited magnetic field system, derive the relation for the magnetic 

stored energy. 

[10M] 

 b) Discuss in detail about the torque production in rotating machines. 

 

[6M] 

3. a) Derive the emf equation of  a DC Generator. [8M] 

 b) A long shunt compound generator has an armature; series field and shunt field 

resistances of 0.03Ω, 0.02Ω and 220Ω respectively. It supplies a load current of 

180 A at 400 V. Calculate the generated emf. Assume contact drop/brush = 1V. 

 

[8M] 

4. a) Explain the term ‘commutation period’ and enumerate the methods used for 

improving commutation. 

[8M] 

 b) A compensated 4 – pole lap wound dc generator has an armature current of 180 A 

and 480 armature conductors. Calculate the AT / pole for the compensating 

winding to prevent distortion of the main field over the pole arc. Assume that ratio 

of pole arc to pitch = 0.7. 

 

[8M] 

5. a) Explain the working of Four Point starter with the help of a neat diagram. [8M] 

 b) A 240 V DC Series motor takes 40 A when giving its rated output at 1500 rpm. Its 

resistance is 0.3 Ω. Find what resistance must be added to obtain rated torque i)at 

starting and ii)at 1000 rpm. 

 

[8M] 

6. a) Explain the various methods of Speed Control of DC Motor in detail. [8M] 

 b) In Hopkinson’s test on 200 V machines the line current excluding the field 

currents was 15 A and motor armature current of 115 A. The field currents were 

5A and 4.2 A and armature resistance of each machine was 0.04Ω. Calculate the 

efficiency of each machine allowing 1 V drop at each brush.. 

[8M] 
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7. a) Derive the output equation of a DC Machine in terms of its main dimensions. [8M] 

 b) List and explain the various factors  that influence the choice of Specific electric 

loading. 

[8M] 
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II B. Tech I Semester Supplementary Examinations, March - 2021 

ELECTRONIC DEVICES AND CIRCUITS 
(Com. to EEE, ECE, EIE, ECC, CSE, IT, BME) 

Time: 3 hours                                                           Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

1 a) Give the block diagram of an electron gun of electrostatic deflection and 

explain the role of each electrode. 

[8M] 

 b) Derive expression for electrostatic deflection sensitivity. 

 

[7M] 

2 a) Draw and explain the energy band diagram of intrinsic semi conductor. [8M] 

 b)  State and explain the law of mass action. 

 

[7M] 

3 a) With neat diagram explain the construction and working of TUNNEL diode. [8M] 

 b) A derive the expression for contact potential by using energy band diagram of  

open circuited PN junction diode. 

 

[7M] 

4 a) Explain the operation of centre tapped full-wave rectifier and derive an 

expression for ripple factor. 

[8M] 

 b) Give the comparison of various filter circuits in terms of ripple factors. 

 

[7M] 

5 a) Draw and explain the input and output characteristics of CB configuration for 

a transistor  in detail. 

[8M] 

 b) Explain the current components in transistor with appropriate diagrams. 

 

[7M] 

6 a) Write the differences between JFET and MOSFET. [8M] 

 b) Explain how the UJT can be used as a negative-resistance device with aid of 

static characteristics. 

 

[7M] 

7 a) Discuss about Thermistor and sensistor Compensation of a Transistorized 

circuit?          

[8M] 

 b) Explain how operating point is selected for amplification in CE mode using 

graphical method. 

         

[7M] 

8 a) Explain how thermistor is used for bias compensation. [8M] 

 b) Explain the comparison of Transistor amplifier configurations 

 

[7M] 

 

 

 

SET - 1 R10 

1 of 1 


