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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

MANAGEMENT SCIENCE 
(Com to EEE, ECE, 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. Write short notes for the following: 

1. a) Functions of management (3M) 

 b) Global leadership (2M) 

 c) Time study (2M) 

 d) Product life cycle (2M) 

 e) Distinguish between Total Float and Free Float (3M) 

 f) Mission statement (2M) 

PART -B 

2. a) Define Management. Discuss its nature and importance. (7M) 

 b) Discuss F.W. Taylor’s contribution to Management Thought . 

 

(7M) 

3. a) Illustrate Maslow’s  theory of Motivation.  (7M) 

 b) Discuss the need for Inventory control? State the formula for calculation Economic 

Order Quantity (EOQ). 

 

(7M) 

4. a) What is Job Evaluation? What are its aim and advantages? (7M) 

 b) State the functions of Channels of distribution. 

 

(7M) 

5. a) “PERT and CPM are two vital tools in Project Management” Discuss . (7M) 

 b) Given the following table, develop a Network 

Beginning 

Event 

Ending Event Activity 

1 2 1 – 2 

1 3 1 – 3  

2 4 2 – 4 

3 4 3 – 4 

3 5 3 – 5  

4 6 4 – 6 

5 6 5 – 6 
 

(7M) 

6. a) ‘Policy’ is a broad guideline set by the top management. Explain briefly.  (7M) 

 b) What are the Internal factors to be examined in a firm to assess its strengths and 

weaknesses. 

 

(7M) 

7. a) What is Total Quality Management (TQM). Discuss the elements and benefits of 

TQM. 

(7M) 

 b) Identify the various functions within an organization which are integrated through 

an ERP system 

(7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

KINEMATICS OF MACHINARY 

                                                      (Com to ME, AME, MIN) 

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 the difference between a mechanism and a structure? (2M) 

 b) What are the limitations of a single Hooke’s joint? (2M) 

 c) State and prove Kennedy’s theorem of instantaneous centers of rotation of 

three bodies. 

(3M) 

 d) Enumerate the various types of follower motions used in cam mechanisms. (3M) 

 e) State the advantages of involute profile as a gear tooth profile. (2M) 

 f) With a suitable sketch, differentiate between simple gear train and a compound 

gear train. 

(2M) 

PART -B 

2. a) Use the Kutzbach’s criterion to determine the mobility of the mechanism 

shown in figure 1. 

 
Figure 1  

(6M) 

 b) What are the quick return mechanisms? Discuss the functioning of any two of 

them. 

 

(8M) 

3. a) What is an automobile steering gear? Derive the condition for correct steering 

of an automobile? 

(6M) 

 b) Draw a neat sketch of the Scott Russell’s mechanism, and explain its working. 

How this mechanism can be modified to produce Grasshopper mechanism. 

 

(8M) 

4.  In a four bar mechanism ABCD, link AD is fixed and the crank AB rotates at 

10 rad/s clockwise. Lengths of the links are AB = 60 mm; BC = CD = 70 mm; 

DA = 120 mm. When angle DAB = 60° and both B and C lie on the same side 

of AD, find angular velocities and angular acceleration of BC and CD. 

 

(14M) 
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5.  Use the following data in drawing the profile of a cam in which a knife-edged 

follower is raised with uniform acceleration and deceleration and is lowered 

with simple harmonic motion: 

Least radius of cam = 60 mm; Lift of follower = 45 mm; Angle of ascent = 60
0
; 

Angle of dwell between ascent and descent = 40
0
;Angle of descent = 75

0
 

If the cam rotates at 180 rpm, determine the maximum velocity and 

acceleration during ascent and descent. 

 

(14M) 

6. a) Prove that the transmission ratio of two involute gears does not depend on the 

center distance between them. 

(6M) 

 b) A pinion with 24 involute teeth of 150 mm pitch circle diameter drives a rack. 

The addendum of the pinion and rack is 6 mm. What is the least pressure angle 

which can be used if interference is to be avoided? Using this pressure angle, 

find the length of arc of contact and the number of teeth in contact. 

 

(8M) 

7.  An open belt drive connects two pulleys 1 m and 0.5 m diameter on parallel 

shafts 3 m apart. The belt has a mass of 1 kg/m length and the maximum 

tension in it is not to exceed 2 kN. The 1 m pulley, which is the driver, runs at 

200 rpm. Due to the belt slip on one of the pulleys, the velocity of the driven 

shaft is only 450 rpm. If the coefficient of friction between the belt and the 

pulley is 0.3, find: i) Torque on each of the two shafts, ii). Power transmitted 

iii). Power lost in friction and iv). Efficiency of the drive. 

(14M) 
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II B. Tech II Semester Supplementary Examinations, November- 2020 

KINEMATICS OF MACHINERY 

(Com. to ME, AME, MM) 

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) Define Kinematic Chain 4M 

 b) Write down the Grashof’s law for a four bar mechanism? 4M 

 c) What are the different motions of the follower? 4M 

 d) Write down the difference between involute and cycloidal tooth profile. 4M 

 e) What is the externally applied torques used to keep the gear train in equilibrium? 3M 

 f) A Hook’s joint is used to connect two shafts. The driving shaft is rotating 

uniformly with a speed of 4000 rpm. The maximum speed of the driven shaft is 

420 rpm. Determine the greatest permissible angle between the two shafts. Also 

find the minimum speed of the driven shaft. 

3M 

PART -B 

2.  Sketch and explain the various inversions of a slider crank chain. 

 

16M 

3. a) In a Davis steering gear, the distance between the pivots of the front axle is 1 

metre and the wheel base is 2.5 metres. Find the inclination of the track arm to the 

longitudinal axis of the car, when it is moving along a straight path. 

8M 

 b) What is the condition for correct steering ? Sketch and show the two main types of 

steering gears and discuss their relative advantages 

 

8M 

4.  Derive Coriolis Component of Acceleration 

 

16M 

5.  Following is the data for a circular arc cam working with a flat faced reciprocating 

follower : 

Minimum radius of the cam = 30 mm ; Total angle of cam action = 120° ; Radius 

of the circular arc= 80 mm ; Nose radius = 10 mm. 

1. Find the distance of the centre of nose circle from the cam axis  

 2. Draw the profile of the cam 

to full scale; 

 3. Find the angle through which the cam turns when the point of contact moves 

from the junction of minimum radius arc and circular arc to the junction of nose 

radius arc and circular arc ;and  

4. Find the velocity and acceleration of the follower when the cam has turned 

through an angle of θ= 20°. The angle θis measured from the point where the 

follower just starts moving away from the cam. The angular velocity of the cam is 

10 rad/s 

16M 
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6. a) Derive the condition for transmitting the maximum power in a flat belt drive. 8M 

 b) A flat belt is required to transmit 35 kW from a pulley of 1.5 m effective diameter 

running at 300 r.p.m. The angle of contact is spread over 11/24 of the 

circumference and the coefficient of friction between belt and pulley surface is 

0.3. Determine, taking centrifugal tension into account, width of the belt required. 

It is given that the belt thickness is 9.5 mm, density of its material is 1.1 Mg/m
3
 

And the related permissible working stress is 2.5 Mpa 

 

8M 

7. a) Derive an expression for minimum number of teeth required on a pinion to avoid 

interference when it  gears with a rack. 

8M 

 b) In a reverted epicyclic gear train, the arm A carries two gears B and C and a 

compound gear D - E. The gear B meshes with gear E and the gear C meshes with 

gear D. The number of teeth on gears B, C and D are 75, 30 and 90 respectively. 

Find the speed and direction of gear C when gear B is fixed and the arm A makes 

100 r.p.m.clockwise 

 

8M 
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II B. Tech II Semester Supplementary Examinations, November- 2020 

PROBABILITY AND STATISTICS 

(Com. to CSE, IT, CHEM, PE, PCE) 

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 any four properties of normal distribution. (4M) 

 b) Find the moment generating function of Binomial distribution. (3M)  

 c) Define point and interval estimators (4M) 

 d) Explain critical point, rejection region and level of significance. (4M) 

 e) Define  correlation and regression (4M) 

 f) What are the control limits for R-charts. (3M) 

PART –B 

2. a) The mileage C in thousands of miles which car owners get with a certain kind of  

tyre is a random variable having probability density function 

( )
20

1
, 0

20

0, 0

x

e x
f x

x

− 
> 

=  
 ≤ 

. Find the probabilities that one of these tyres will last  

(i) at most 10,000 miles , (ii) anywhere from 16,000 to 24,000 miles, (iii) at least 

30,000 moles 

(8M) 

 b) Derive normal distribution as a limiting case of binomial distribution. 

 

(8M) 

3. a) Show that for a normal distribution with mean µ  and variance 2σ , the even order 

moments about mean  satisfy the relation ( )2

2 2 2
2 1

n n
nµ σ µ

−
= −  

(8M) 

 b) Find the moment generating function of Poisson distribution. And hence, find its 

first four moments, mean and variance of Poisson distribution from its moment 

generating function. 

 

(8M) 

4. a) Assume that the helium porosity (in percentage) of coal samples taken from any 

particular seam is normally distributed with true standard deviation 0.75. 

i) Compute a 95% confidence interval for the true average porosity of a certain 

seam if the average porosity for 20 specimens from the seam was 4.85. 

ii) How large a sample size is necessary if the width of the 95% interval is to be 

0.40? 

(8M) 

 b) The Pew Forum on Religion and Public Life reported that, 2003 American adults,  

25%  said they believed in astrology. 

i). Calculate and interpret a confidence interval at the 99% confidence level for the 

proportion of all adult Americans who believe in astrology. 

ii). What sample size would be required for the width of a 99% confidence interval 

to be at most 0.05 irrespective of the value of a point estimate for p ? 

(8M) 
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5. a) The article “Influence of Contamination and Cleaning on Bond Strength to 

Modified Zirconia” reported on an experiment in which 

50 zirconium-oxide disks were divided into five groups of 10 each. Then a 

different contamination/cleaning protocol was used for each group. The following 

summary data on shear bond strength (MPa) appeared in the article: 

Treatment:       :    1         2           3          4             5 

Sample mean   : 10.5    14.8       15.7     16.0        21.6 

Sample S.D.   :   4.5     6.8        6.5       6.7         6.0 

Test at  1% level of significance whether the true average bond strength for all 

protocols is the same or not. 

(8M) 

 b) In a year there are 956 births in a town A, of which 52.5% were males, while in 

towns A and B combined, this proportion in a total of 1,406 births was 0.496. Is 

there any significant difference in the proportion of male births in two towns? 

 

(8M) 

6. a) Find the rank correlation for the following data : 

X 56 42 72 36 63 47 55 

Y 147 125 160 118 149 128 150 
 

(8M) 

 b) 
Fit an exponential   curve  bx

y ae=  for the following data: 

x  0.5 0.6 0.7 0.8 0.9 
y  1.1809 1.0164 0.8748 0.7530 0.6481 

 

(8M) 

 

 

 

 

7. a) Suppose a control chart is constructed so that the probability of a point falling 

outside the control limits when the process is actually in control is 0.002. What is 

the probability that ten successive points (based on independently selected 

samples) will be within the control limits? What is the probability that 25 

successive points will all lie within the control limits? What is the smallest number 

of successive points plotted for which the probability of observing at least one 

outside the control limits exceeds 0.10? 

(8M) 

 b) Subgroups of power supply units are selected once each hour from an assembly 

line, and the high-voltage output of each unit is determined. 

i) Suppose the sum of the resulting sample ranges for 30 subgroups, each 

consisting of four units, is 85.2. Calculate control limits for an R chart. 

ii) Suppose the sum of the resulting sample ranges for 30 subgroups, each 

consisting of eight units, is 106.2. Calculate control limits for an R chart. 

(8M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

SWITCHING THEORY AND LOGIC DESIGN 
(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) Convert the number  6128  with the given radix to decimal  (2M) 

 b) Draw the K map for 4 variables. (2M) 

 c) Draw the circuit diagram of a full-subtractor using NOR gates. (3M) 

 d) Compare PLDs with PLAs (3M) 

 e) Distinguish between combinational logic and sequential logic (2M) 

 f) What is Finite state machine? (2M) 

PART -B 

2. a) Convert the following expressions into sum of products and product of sum. 

     1.  (AB+C)(B+C’D)  

     2.  X’+X(X+Y’)(Y+Z’)  

(7M) 

 b) Simplify the following function and implement it with NAND gates 

     F= (B’+D’)(A’+C’+D)(A+B’+C’+D)(A’+B+C’+D’) 

 

(7M) 

3. a) Simplify the following three variable expressions using Boolean algebra: 

)7,5,3,1(mY = . 

(7M) 

 b) Explain the procedure of minimization of switching function using tabular 

method with example 

 

(7M) 

4. a) Perform the realization of half adder and full adder using decoders and logic 

gates. 

(7M) 

 b) Using 8 to 1 multiplexer, realize the Boolean function:  

 )13 ,12 ,9 ,8 ,7 ,5 ,4 ,2 ,1 ,0(),,,( == zyxwfT   

 

(7M) 

5. a) Implement the following Boolean functions using PAL F1 (X, Y, Z) = ∑ (1, 2, 4, 

6) F2 (X, Y, Z) = ∑ (0, 1, 6, 7) F3 (X, Y, Z) = ∑ (2, 6) 

(7M) 

 b)  Discuss the merits & demerits of PROM, PAL, PLA 

 

(7M) 

6. a) What is the procedure to Conversion from one flip-flop to other flip-flop? 

Convert JK Flip Flop to D Flip Flop using conversion logic. 

(7M) 

 b) Design a 4-bit ring counter using T-flipflops and draw the circuit diagram and 

timing diagram. 

 

(7M) 

7. a) Define the following 

i. State     ii. State diagram    iii. State table 

(7M) 

 b) With an example explain the reduction of state table and state assignment 

 

(7M) 

 1 of 1 

SET - 1 R16 



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

 

Code No: R1622032 

 

II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

THERMAL ENGINEERING-I 

(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 assumptions made in air standard cycles? (2M) 

 b) List the main parts of a lubrication system. (3M) 

 c) Define the phenomenon Knocking in spark ignited engines. (2M) 

 d) How can you improve the performance of IC engine. (2M) 

 e) Evaluate the necessity of clearance in reciprocating compressors. (3M) 

 f) Give two examples of positive displacement and rotary compressors. (2M) 

PART -B 

2. a) Why the actual cycle efficiency is much lower than the air standard cycle 

efficiency? List the major losses in the actual engine. 

(7M) 

 b) Write a note in Exhaust blow-down losses. 

 

(7M) 

3. a) Discuss the difference between theoretical and actual valve timing diagram of a 

diesel engine. 

(7M) 

 b) With the help of a neat sketch explain the working of fuel supply system of an 

IC engine. 

 

(7M) 

4. a) Explain normal and abnormal combustions in SI engine. (7M) 

 b) What are the types of combustion chambers used in C.I. engines and explain 

their role in generating turbulence. 

 

(7M) 

5. a) List the different methods used for finding friction power and indicated power 

of an engine Explain in detail. 

(7M) 

 b) A test on a single-cylinder, four-stroke oil engine having a bore of 15 cm and 

stroke 30 cm gave the following results; speed 300 rpm; brake torque 200 Nm; 

indicated mean effective pressure 7 bar; fuel consumption 2.4 kg/h; cooling 

water flow 5 kg/min; cooling water temperature rise 35
0
C; air-fuel ratio 22; 

exhaust gas temperature 410
0
C; barometer pressure 1 bar; room temperature 

20
0
C. The fuel has a calorific value of 42 MJ/kg and contains 15% by weight 

of hydrogen. Take latent heat of vaporization as 2250 kJ/kg. Determine: (i) The 

indicated thermal efficiency. (ii) The volumetric efficiency based on 

atmospheric conditions. Draw up a heat balance in terms of kJ/min. Take Cpfor 

dry exhaust gas = 1 kJ/kgK and super-heated steam Cp = 2.1 kJ/kgK; R = 0.287 

kJ/kgK. 

(7M) 
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6. a) Derive the work done for a single stage air compressor with and without 

clearance volume. 

(7M) 

 b) A single stage single acting reciprocating air compressor takes in 17 m
3
/min at 

suction conditions of 100 KPa and 25
0
C. The delivery pressure is 700 KPa. 

The clearance volume is 6% of swept volume. The compression and expansion 

follows the law PV
1.3

 = C. The speed of the compressor is 600 rpm. Stroke to 

bore ratio is 1. Find the power required to drive the compressor and cylinder 

dimensions.  

 

(7M) 

7. a) With help of a neat sketch explain the construction and working of an axial 

flow compressor. 

(7M) 

 b) Draw the velocity triangles for the centrifugal compressor and derive the 

equation for the estimation of power required to compress the air. 

(7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

PULSE AND DIGITAL CIRCUITS 
(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 FOUR Questions from Part-B 

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

 

PART –A 

1. a) Define the  terms  rise time tr, fall time tf and  tilt in a practical pulse waveform (2M) 

 b) Draw  the  transfer  characteristics of  clamper (2M) 

 c) How  diode act  as a  switch? (3M) 

 d) Mention the  applications of  AstableMultivibrator (2M) 

 e) Write  short note on  Negative  Resistance  Switches (3M) 

 f) Compare  the  different  logic  families (2M) 

PART -B 

2. a) Obtain the response of an RC low-pass circuit to a square wave input for long, 

medium and short time constants. 

(7M) 

 b) Show that an RC low-pass circuit can be used as an Integrator. 

 

(7M) 

3. a) Design a two level clipper for bias voltages V1 = 5V   and V2=  -5V . Use 

practical diodes. 

(7M) 

 b) Explain the effect of diode characteristics on clamping voltage. 

 

(7M) 

4. a) Explain  the   saturation  parameters  of  transistor and  their  variation  with   

temperature 

(7M) 

 b) Explain  the  operation  of  emitter  coupled  Bistablemultivibrator 

 

(7M) 

5. a) A collector coupled   monostablemultivibrator using n-p-n silicon transistors 

has the following parameters: VCC   = 12V , VBB = 3V, RC = 2k, R1 = R2 = R = 

20k  hFE = 30, rbb = 200Ω , and C = 1000 PF. Neglect ICBO. 

       (i) Calculate and plot to scale the wave shapes at each base and collector. 

      (ii) Find the width of the output pulse. 

(7M) 

 b) Explain the  application of  AstableMultivibrator as a  voltage  to  frequency  

converter 

 

(7M) 

6. a) Draw  and  explain  exponential sweep  circuit (7M) 

 b) Draw the circuit diagram of Bootstrap time base generator and explain the 

operation with the help of a waveforms. 

 

(7M) 

7. a) Explain with  a  neat circuit  diagram the  operation of  ECL  OR/NOR  gate (7M) 

 b) Compare unidirectional and bidirectional sampling gates. 

 

(7M) 
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SWITCHING THEORY AND LOGIC DESIGN 
(Com. to EEE, 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) Convert the following number to Hexadecimal 

 (i) (735.5)8        (ii) (1011011)2 

(4M) 

 b) 
Find the dual of the function: A'B(C+D)+B'C'D+AB'C 

(4M) 

 c) 
Realize full adder using two half adders and logic gates 

(4M) 

 d) 
Design a 4x2 PROM with AND-OR gates 

(4M) 

 e) 
Write the differences between the Combinational and sequential circuits. 

(3M) 

 f) 
What are the Moore and Mealy machines? Compare them 

(3M) 

PART -B 

2. a) Convert the following to Decimal and then to octal  

  (i) (157D)16   (ii) (1101011011)2  (iii) (372)10   (IV) (FAB)16 

(8M) 

 b) What is a Gray code? Obtain a 3-bit and 4-bit gray code from a 2-bit gray code by 

reflection. 

 

(8M) 

3. a) Simplify the following Boolean function using tabular method 

F(A, B, C, D)=Σ(2, 4, 6, 10, 12); d=Σ(0, 8, 9, 13) 

(8M) 

 b) Simplify  the following Boolean expressions using K-map and implement it by 

using NOR gates  (i)  F(A,B,C,D)= AB’C’ +AC+A’CD’    (ii) )F(W,X,Y,Z)=w’ 

x’y’z’ + wxy’z’ + w’x’yz + wxyz 

 

(8M) 

4. a) Design and implement a two bit comparator using logic gates and explain its 

operation  

(8M) 

 b) Define decoder? Construct 3x8 decoder using logic gates and truth table along 

with explanation  

 

(8M) 

5. a) Design a BCD to excess-3 code converter and implement using suitable PLA. (8M) 

 b) Implement the following functions using a PROM 

(i) F(w,x,y,z)=∑(1,9,12,15)  

(ii) ii) G(w,x,y,z)= ∑(0,1,2,3,4,5,7,8,10,11,12,13,14,15) 

(iii)  

(8M) 

6. a) What is the drawback of JK flip-flop? How is it eliminated in Master Slave flip-

flop? Explain. 

(8M) 

 b) Design a MOD-10 counter an explain its operation along with timing diagram  

 

(8M) 

7. a) Explain about sequential circuits, state table and state diagram (8M) 

 b) Draw a state diagrams of a sequence detector which can detect 101 (8M) 
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II B. Tech II Semester Supplementary Examinations, November - 2020 

THERMAL ENGINEERING-I 
(Mechanical 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) State the types of air standard cycles. Explain the processes of Otto cycle in brief. (4M) 

 b) What is the function of a carburetor? What is carburetion? (3M) 

 c) What is pre-ignition and optimum ignition timing? (4M) 

 d) List the devices used to measure the cylinder pressure. Explain any one. (4M) 

 e) List out the advantages of reciprocating compressors over rotary compressors. (3M) 

 f) Draw the diagrams of Roots blower and vane blower compressor. (4M) 

PART -B 

2. a) State the major influences exercised by actual cycles. Write a brief note on each of 

them. 

(8M) 

 b) Distinguish between heat loss and time loss factors. 

 

(8M) 

3. a) Explain the working of multi point fuel injection system with block diagram. (8M) 

 b) Sketch the typical valve timing diagram of a high speed 4-stroke petrol engine. 

 

(8M) 

4. a) Explain the significance of flame speed and its influence on combustion in SI 

engine. 

(8M) 

 b) What is Cetane number? Explain how CI engine fuels are rated. 

 

(8M) 

5. a) During the trial of a single acting oil engine, cylinder diameter is 20 cm, stroke 28 

cm, working ontwo stroke cycle and firing every cycle, the following observations 

were made: 

Duration of trial:1 hour, Total fuel used:4.22 kg, Calorific value:44670 kJ/kg, 

Proportion of hydrogen in fuel: 15%, Total number of revolutions: 21000, Mean 

effective pressure: 2.74 bar, Net brake load applied to a drum of 100 cm diameter: 

600 N, Total mass of cooling water circulated: 495 kg, Total mass of cooling 

water : inlet 13
0
C, outlet 38

0
C, Air used: 135 kg, Temperature of air in test room: 

20
0
C, Temperature of exhaust gases: 370

0
C, Assume Cp, gases= 1.005 kJ/kg K,Cp, 

steam at atmospheric pressure = 2.093 kJ/kg K. Calculate thermal efficiency and 

draw up the heat balance. 

(8M) 

 b) During the trial on a single cylinder, four stroke, diesel engine the following are 

noted: Load on hydraulic dynamometer=950N; Dynamometer constant=7500; 

Fuel used per hour=10.5kg/hr; calorific values of fuel=50000kJ/Kg, Engine 

speed=400rpm; calculate brake thermal efficiency of the engine? 

(8M) 
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6. a) Discuss with suitable sketches the working of two stage air compressor with actual 

p-v Diagram. 

(8M) 

 b) A single stage single acting air compressor is used to compress air from 1.013 bar 

and 25
0
C to 7 bar according to law PV

1.3
 = C.The bore and stroke of a cylinder are 

120mm and 150mm respectively. The compressor runs at 250 rpm.If clearance 

volume of the cylinder is 5% of stroke volume and the mechanical efficiency of 

the compressor is 85%, determine volumetric efficiency, power, and mass of air 

delivered per minute. 

 

(8M) 

7. a) A roots blower compresses 0.08 m
3
 of air from 1.0 bar to 1.5 bar per revolution. 

Calculate the compressor efficiency. 

(8M) 

 b) An axial flow compressor is to be designed to generate a total pressure ratio of 4.0 

with an overall isentropic efficiency of 0.85. The inlet and outlet blade angles of 

the rotor blades are 45
0
& 10

0
, respectively and the compressor stage has a degree 

of reaction of 50%. If the blade speed is 220 m/s and the work done factor is 0.86, 

find the number of stages required. Is it likely that the compressor will suffer from 

shock losses? The ambient air static temperature is 290 K and the air enters the 

compressor through guide vanes. 

(8M) 
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JAVA 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 THREE Questions from Part-B 

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

 

PART –A 

1. a) List and define principles of object oriented languages. 4M 

 b) What is an inner class? Give example. 4M 

 c) State any four features of java. 3M 

 d) What is exception? How it is handled? Explain with suitable example. 4M 

 e) Define Adapter classes and applet class.   3M 

 f) Describe AWT. 4M 

PART -B 

2. a) Discuss about principles of object oriented languages. 8M 

 b) Explain working of java virtual machine (JVM) also explain how java is 

architectural neutral. 

 

8M 

3. a) Explain about flow of control with examples. 8M 

 b) Write about type conversion and casting in Java with program. 

 

8M 

4. a) Explain the following terms in detail with respect to exception handling: Try, 

catch, and throw, finally. Write a program using try, catch, and throw, finally 

statement. 

8M 

 b) What is inheritance? Explain the different types of inheritance supported by java 

with example program. 

 

8M 

5. a) Define multithreading. Explain with an example of an application that needs 

multithreading. 

8M 

 b) Write about java.io package. 

 

8M 

6. a) What is the importance of InetAddress class in socket programming? What is the 

need of repainting in an Applet? Discuss with an example. 

8M 

 b) Explain the following: 

i)Event Listeners      ii)Inner Classes 

 

8M 

7. a) Write a program to create form for your semester exam registration using swing 

components? Give a note on Grid bag layout? 

8M 

 b) Write java program to create main menu and drawing rectangle. Explain event 

handling using swings. 

8M 
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ELECTRICAL MESUREMENTS 
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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) What is dead time of the instrument? (2M) 

 b) Why the phase of shunt flux is made exactly in quadrature with applied voltage?   (3M) 

 c) Explain the disadvantage of  Desauty Bridge and how this dis -advantage is 

overcome by modified Desauty Bridge? 

(2M) 

 d) Explain operation of potentiometers? (3M) 

 e) Why we need to discuss B-H curve? (2M) 

 f) Define Integrating  type meter? (2M) 

PART -B 

2. a) Derive the expression for transformation ratio of a C.T referred to primary and 

secondary side with the help of phasor diagram. 

(7M) 

 b) The inductance of a moving iron ammeter with a full scale deflection of 90 at 1.5 

A, is giving by the expression L =(200+40θ-4θ-θ)µH, where θ is the deflection in 

radian from the zero position. Estimate the angular deflection of the pointer for a 

current of 1.0A. 

 

(7M) 

3. a) Explain the construction and principle of operation of single phase dynamometer 

type wattmeter? 

(7M) 

 b) The wattmeter is rated at 10A and 25V. The current coil has a resistance of 0.006 

ohms and reactance of 0.0 ohms. The potential coil circuit may be assumed to be 

purely resistive having a resistance of 6250 ohms. find the error due to two 

different connections of wattmeter. The load is 10A at a power factor of 0.174 

lagging. The voltage across the load is 25V. 

 

(7M) 

4. a) Explain the operating principle and constructional  details of AC polar type 

potentiometer, how it is standardized.  

(7M) 

 b) A control potentiometer is rated as : resistance = 150Ω ,power rating = 1W.De- 

rate the potentiometer by 10mW/
0
c, thermal resistance =30

0
C/W. 

Can the potentiometer be used with a 10 V supply at 80
0
C ambient temperature? 

 

(7M) 

5. a) Derive the expression for balance in the case of Maxwell’s inductance- 

capacitance bridge. What is quality factor?  Why this bridge is suitable for coil 

having low Q-factor? What is the advantages and dis- advantages of this bridge. 

(7M) 

 b) An ac bridge was made up as follows: arm ab, a capacitor of 0.8 mF in parallel 

with 1 kW resistance, bc a resistance of 3 kW, arm cd an unknown capacitor Cx 

and Rx in series, arm da a capacitance of 0.4 mF. The supply at 1 kHz is connected 

across bd and a detector across ac. Determine the value of unknown capacitance 

Cx, unknown series resistance Rx and dissipation factor 

(7M) 
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6. a) Explain working of ballistic galvanometer with circuit diagram? (7M) 

 b) Explain the methods of separation of iron losses into their two components: eddy 

current and hysteresis losses, if the maximum value of flux density is maintained 

constant and form factor is varied  keeping the frequency constant 

 

(7M) 

7. a) Describe how the following measurements can be made with the use of a CRO. (i) 

Frequency (ii) Phase angle. 

(7M) 

 b) Explain successive-approximation type DVM with diagram. (7M) 
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PRODUCTION TECHNOLOGY 
(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) Write about the various advantages of casting process? (3M) 

 b) Explain about solidification of pure metals? (2M) 

 c) What are the advantages and disadvantages of DC and AC welding? (2M) 

 d) Give the causes and remedies of rolling defects. (3M) 

 e) Write about applications of powder metallurgy? (2M) 

 f) What is extrusion ratio? (2M) 

PART -B 

2. a) Explain the following with suitable sketches. 

(i) Cope and drag pattern (ii) Skeleton pattern 

(7M) 

 b) Explain the terms shrinkage allowance and machining allowance. 

 

(7M) 

3. a) Discuss briefly on solidification of castings of pure metals and alloys. (7M) 

 b) What is the function of riser? What is its preferred shape and briefly write 

about nucleation and grain growth related to casting.  

 

(7M) 

4. a) Explain Oxy– Acetylene Gas cutting in detail? (7M) 

 b) Explain about TIG and MIG welding techniques. Give the applications of each. 

 

(7M) 

5. a) Write a short note on (i) Wire drawing and (ii) Tube drawing. 7M) 

 b) Explain soldering? What fluxes are generally used in soldering?  

 

(7M) 

6. a) Write the expression for determining the force required to produce an extrusion 

and discuss the effect of various parameters on the extruding force? 

(7M) 

 b) Describe the method, advantages and application of powder metallurgy.  

 

(7M) 

7. a) Derive the force and power requirements in blanking operation.  (7M) 

 b) Explain about bending, spring back and its remedies? (7M) 
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ELECTROMAGNETIC WAVES AND TRANSMISSION LINES 

(Com to ECE; EIE ) 
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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) State   Coulomb   Law in electrostatics                                (3M) 

 b) State  the  point  form  of  Ampere,s  circuital  law   (3M) 

 c) What is Polarization? (2M) 

 d) State    the  Poynting theorem                                              (2M) 

 e) Mention  the  types  of   transmission  lines (2M) 

 f) What  is  Stub  Matching ? (2M) 

PART -B 

2. a) Establish  Gauss  Law  in point  form  and  integral  form  hence  deduce  

Laplace
’
 s  and  Poisson

’
s  Equations. 

(7M) 

 b) Write  short  note  on  Continuity  Equation 

 

(7M) 

3. a) State and explain Ampere’s law and also mention its applications. (7M) 

 b) Show that the displacement current in a capacitor is equal to the conduction 

current. 

 

(7M) 

4. a) Explain the wave propagation in good conductors.  (7M) 

 b) Explain the different types of polarization. 

 

(7M) 

5. a) Describe the concept of Reflection of an EM wave by a perfect dielectric at 

oblique incidence. 

(7M) 

 b) Explain the concept of Brewster Angle. 

 

(7M) 

6. a) Derive the transmission line equations              (7M) 

 b) The constants  per km of a certain cable are: 

 R = 6.75ohms ; L = 5.5mH ; C = 0.00872 µfd  and  G = 0.4 µ mhos. Calculate  

the Characteristic  impedance, attenuation  constant and  phase velocity  when 

w =  5000 radians per second 

 

(7M) 

7. a) A transmission line of  710∟14
0
 Ω  characteristic impedance, length 100 km   

is terminated  in   300 Ω . Its  propagation constant is 0.007+j0.028 per   km. 

Find the  Input  impedance of the line. 

(7M) 

 b) What  is  a  Smith  Chart ?  and  also  explain  the  various  applications  of  

smith  chart  in  Transmission  line                                                                                         

(7M) 
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ANALOG COMMUNICATIONS 
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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 THREE Questions from Part-B 

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

 

PART –A  

1. a) Define modulation. Why modulation is required. (4M) 

 b) 
List Application of different AM systems. 

(4M) 

 c) 
Draw the phasor diagram of narrow band FM. 

(3M) 

 d) 
Define White noise and Shot noise. 

(4M) 

 e) 
Define Image frequency and Image frequency rejection ratio. 

(4M) 

 f) 
Write Merits and Demerits of PAM. 

(3M) 

PART -B 

2. a) What is the principle of Amplitude modulation? Derive expression for the AM 

wave and draw its spectrum. 

(8M) 

 b) Explain the square law detection of AM signals. 

 

(8M) 

3. a) Describe about the methods for generation of SSB-SC signal and explain any one 

of the method. 

(8M) 

 b) Draw the ring modulator and explain the generation of DSB-SC waves. 

 

(8M) 

4. a) Discuss the process of Detection of FM Waves by Phase locked loop. (8M) 

 b) An angle modulated signal is given by s(t) =100Cos[2 π fc t +4Sin2000 π t]  

where, fc = 10 MHz, find (i) the average transmitted power (ii) Find the peak 

frequency deviation.  

 

(8M) 

5. a) Explain the noise performance in DSB-SC system and obtain necessary expression 

for figure of merit. 

(8M) 

 b) What is noise? Explain the difference between thermal noise and shot noise. 

 

(8M) 

6. a) Draw the block diagram of superhetrodyne receiver and the function of each 

block. 

(8M) 

 b) List out the advantages and disadvantages of TRF receivers. 

 

(8M) 

7. a) Explain, how a PPM signal can be generated from PWM signal? (8M) 

 b) Compare merits and demerits of TDM and FDM. (8M) 
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ADVANCED DATA STRUCTURES 
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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) Compare closed hashing and open hashing. (4M) 

 b) Write the difference between AVL trees and Binary trees. (4M) 

 c) What are the applications of priority queue and binomial queue? (3M) 

 d) What is path, cycle, loop and Adjacency vertex of a graph? (4M) 

 e) Differentiate between best, average, and worst case complexities. (4M) 

 f) Define the terms: file, record, field. (3M) 

PART -B 

2. a) Describe the skip list representation of dictionary with an example.    (8M) 

 b) With an example explain open hashing and closed hashing methods. 

 

(8M) 

3. a) Construct a 2-3 tree for 4, 6, 3, 2, 1, 7, 9. (8M) 

 b) What is an AVL tree? How do we define the height of it? Discuss about the 

balance factor associated with a node of an AVL tree. 

 

(8M) 

4. a) Show  step  by  step  process  for  constructing  binary  heap  using  the  

following  data: 10, 12, 1, 14, 6, 5, 8, 15, 3, 9, 7, 4, 11, 13 and 2. 

(8M) 

 b) What are lazy binomial queues? Explain.   

 

(8M) 

5. a) How  to  find  shortest  path  between  vertices  using  all  pairs  shortest  path  

Floyd’s algorithm. 

(8M) 

 b) Write Prim’s algorithm? Discuss the analysis of prim’s algorithm. 

 

(8M) 

6. a) Work out the time complexity of merge sort in the worst case. (8M) 

 b) Show the outcome of different passes for sorting the following sequence of data 

using quick sort algorithm Choose the first element as pivot. 8, 11, 3, 15, 6, 9, 12, 

39. 

 

(8M) 

7. a) Which  pattern  matching  algorithm  avoids  the  repeated  comparison  of  

characters?  Discuss with suitable example. 

(8M) 

 b) Explain the differences between sequential files and indexed sequential files. (8M) 
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Note: 1. Question Paper consists of two parts (

 2. Answer 

 3. Answer any 

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

1. a) Define a terms System & Control System with suitable examples.

 b) Consider system function 

of open loop gain as function of damping ratio.

 c) Find the range of ‘K’ for system stability using Routh

2)8)(10(
)(

++
=

SSS

K
SGH . Also, determine gain margin in dB, if K=5.  

 d) Sketch the polar plot of

crossover frequency. 

 e) Discuss the merits & demerits of Lag & Lead compensators. Also, comment on 

the applications. 

 f) Define Observability and Controllability of a 

2. a) Find the transfer function for the electrical network shown in 

 b) 
For the system shown in 

Consider J1=1 kgm
2
, K1

Nm/rad/sec. 

II B. Tech II Semester Regular/Supplementary Examinations, November

CONTROL SYSTEMS 
Electrical and Electronics Engineering) 

                                                                   

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

2. Answer ALL the question in Part-A  

3. Answer any FOUR Questions from Part-B 

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

PART –A  

Define a terms System & Control System with suitable examples. 

Consider system function 
)5(

)(
+

=
SS

K
SG  and H(s)=1. Discuss the significance 

of open loop gain as function of damping ratio. 

Find the range of ‘K’ for system stability using Routh-Hurwitz criterion.         

. Also, determine gain margin in dB, if K=5.   

Sketch the polar plot of
)5)(3)(1(

100
)(

+++
=

SSS
SGH

,

 and determine its phase 

Discuss the merits & demerits of Lag & Lead compensators. Also, comment on 

Define Observability and Controllability of a given Control System. 

 

PART –B 
 

Find the transfer function for the electrical network shown in Fig.Q2(a).

 
Fig. Q2(a) 

For the system shown in Fig.Q2(b), find the transfer function ( )G S =

1=1 Nm/rad, K2 = 1 Nm/rad, B1 = 1Nm/rad/sec, B

 
Fig. Q2(b) 

1 of 2 
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              Max. Marks: 70 

-B) 

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

(2M) 

and H(s)=1. Discuss the significance (2M) 

Hurwitz criterion.         (2M) 

and determine its phase (2M) 

Discuss the merits & demerits of Lag & Lead compensators. Also, comment on (3M) 

(3M) 

Fig.Q2(a). (7M) 

2 ( )
( )

( )

s

T s

θ
= . 

= 1Nm/rad/sec, B2 = 1 

(7M) 
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3. a) If the system function
)1008(

100
)(

2
++

=
SS

SG
, determine damping factor, 

percentage peak overshoot, rise time (tr), peak time (tp) and settling time (ts). 

Also, if K=50, comment of the significance of change in K value in terms of 

time indices. 

(7M) 

 b) For servomechanisms, with open loop transfer function given below explain 

what type of input signal gives rise to a steady state error and calculate its 

values. 
20( 2)

( )
( 1)( 3)

s
G s

s s s

+
=

+ +  
 

(7M) 

4. a) Sketch the Root Locus diagram of the control system with  

)5)(3(

)1(
)(

++

+
=

SSS

SK
SGH .  Illustrate all the relevant steps. 

(7M) 

 b) Using basic simple steps, sketch the Root Locus diagrams of the following 

Control Systems; (i) 
3

)(
S

K
SGH =

                 

(ii) 
2

2 )22(
)(

S

SSK
SGH

++
=

  
(iii) 

)3)(2)(1(
)(

+++
=

SSS

K
SGH

                

(iv) 
22

)3)(2(
)(

2
++

++
=

SS

SSK
SGH

 
 

(7M) 

5. a) Define the following terms: Gain margin, phase margin, bandwidth, resonant 

peak, resonant frequency and gain cross over frequency. 

(7M) 

 b) Draw the Bode plot and find Gain Margin and Phase margin for the given 

transfer function ( )
(1 0.1 )(1 0.5 )

K
G s

s s s
=

+ + . 

 

(7M) 

6. a) Enumerate the design steps involved in the phase lead compensation. (7M) 

 b) 
Design a lag compensator for the system 

)12.0)(1(
)(

++
=

sss

K
SG  with unity feed 

back to achieve the specifications: velocity error constant Kv=8 sec
-1

 and phase 

margin=40
0
. 

 

 

(7M) 

7. a) Briefly discuss Steady-State errors constants.  

Also, consider a given system as; AXX =

•.

, where 








−

−−
=

21

42
A . Find ɸ(s), ɸ(t) 

and X(t), if  








=

1

1
)0(X  . 

(7M) 

 b) Discuss Observability and Controllability.  

Also, consider a system 
)22)(4(

)1(
)(

2
+++

+
=

SSSS

SK
SG  with Unity Feed-back and 

sketch the Root-Locus diagram using detailed steps. 

(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) List out the various phases of design process. (2M) 

 b) What is modified Goodman’s line? (3M) 

 c) What do you understand preloading of bolts? (2M) 

 d) What is key? State its function. (2M) 

 e) Discuss the function of a coupling. (3M) 

 f) The extension springs are in considerably less use than the compression 

springs. Why? 

(2M) 

PART -B 

2. a) A mild steel shaft of 50 mm diameter is subjected to a bending moment of 

2000 N-m and a torque T. If the yield point of the steel in tension is      

200 MPa, Calculate the maximum value of this torque without causing 

yielding of the shaft according to 1. The Maximum principle stress; and 2. The 

maximum shear stress. 

(7M) 

 b) A circular bar of 500mm length is supported freely at its two ends. It is 

acted upon by a central concentrated cyclic load having a minimum value 

of 20kN and a maximum value of 50kN. Determine the diameter of bar by 

taking a factor of safety of 1.5, size effect of 0.85, surface finish of 0.9. 

The material properties of bar are given by ultimate strength of 650 MPa, 

yield strength of 500 MPa and endurance strength of 350 Mpa 

 

(7M) 

3. a) A machine component is subjected to a flexural stress which fluctuates between 

+300 MN/m
2 

and -150 MN/m
2
. Determine the value of minimum ultimate 

strength according to 1. Modified Goodman relation; and 2. Soderberg relation. 

Take yield strength = 0.55Ultimate strength; Endurance strength= 0.5 Ultimate 

strength and factor of safety = 2. 

(7M) 

 b) Determine the diameter of a circular rod made of ductile material with a fatigue 

strength (complete stress reversal), σe = 265 MPa and a tensile yield strength of 

350 MPa. The member is subjected to a varying axial load from Wmin =                 

–300×10
3
 N to Wmax = 700×10

3
 N and has a stress concentration factor = 1.8. 

Use factor of safety as 2.0. 

(7M) 
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4. a) A mild steel cover plate is to be designed for an inspection hole in the 

shell of a pressure vessel. The hole is 120mm in diameter and the pressure 

inside the vessel is 6 N/mm
2
.Design the cover plate along with the bolts. 

Assume allowable tensile stress for mild steel as 60 MPa and for bolt 

material as 40 MPa. 

(7M) 

 b) A 50mm diameter solid shaft is welded to a flat plate as shown in fig. if 

the size of the weld is 15 mm; Calculate the maximum normal and shear 

stress in the weld. 

 

(7M) 

5. a) Design a sleeve and cotter joint to resist a tensile load of 60 kN. All parts 

of the joint are made of the same material with the following allowable stresses: 

σt= 60 MPa; τ=70 MPa; and σc= 125 MPa. 

(7M) 

 b) A hollow shaft of 0.5m outside diameter and 0.3m inside diameter is used to 

drive a propeller of a marine vessel. The shaft is mounted on bearings6m apart 

and it transmits 5600kW at 150 rpm. The maximum axial propeller shaft is 

500kN and the shaft weighs 70kN. Determine(i).The maximum shear stress 

developed in the shaft(ii).The angular twist between the bearings. 

 

(7M) 

6. a) Design a cast iron protective type flange coupling to transmit 15kW at 900 

rpm from an electric motor to a compressor. The service factor may be 

assumed (s) is 1.35. The following permissible stresses may be used. Shear 

stress for shaft, bolt and key material=40MPa, Crushing stress for bolt and 

key=80 MPa, Shear stress for cast iron=8 MPa. 

(7M) 

 b) Design and draw a protective type of cast iron flange coupling for a steel 

shaft transmitting 15kW at 200 rpm and having an allowable shear stress 

of 40 MPa. The working stress in the bolts should not exceed 30 MPa. 

Assume that the same material is used for the shaft and key and that the 

crushing stress is twice the value of its shear stress. The maximum torque 

is 25% greater than the full load torque. The shear stress for cast iron is 14MPa. 

 

(7M) 

7. a) At the bottom of a mine shaft, a group of 10 identical close coiled helical 

springs are set in parallel to absorb. The shock caused by the falling of the 

cage in case of a failure. The loaded cage weighs 75KN, while the counter 

weight has a weight of 15KN. If the loaded cage falls through a height of 

50 meters from rest, find the maximum stress induced in each spring if it 

is made of 50mm diameter steel rod. The spring index is 6 and the number 

of active turn in each spring is 20. Modulus of rigidity G= 80KNmm
2
. 

(7M) 

 b) Discuss the materials and practical applications for the various types of springs. (7M) 
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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) What is CE short circuit current gain?  

 b) Three amplifiers of gain 20dB, 30dB and 40dB are connected together. Find 

the overall gain in dB and in normal units.  

 c) Write the expression for input and output resistance of current shunt feedback 

amplifier.  

 d) Define Barhausen Criterion.  

 e) What is Thermal stability?  

 f) Give the classification of tuned amplifiers.  

PART -B 

2. a) Derive the expressions for the following hybrid П conductance  

i) gm  ii)gb'e  iii) gb'c iv)gce 

 

 b) Give the Analysis of common Source Amplifier circuit at high frequencies.  

3. a) Explain three types of coupling methods used in multistage amplifiers.  

 b) With neat sketch  explain Boot-strap emitter follower. 

 

 

4. a) Explain current shunt and voltage shunt feedback amplifiers?  

 b) An amplifier requires an input signal of 60mV to produce a certain output 

with a negative feedback to get the same output the required signal is 0.5V. 

The voltage gain with feedback is 90. Find the open loop gain and feedback 

factor. 

 

 

5. a) Derive the expression for frequency of oscillation of Hartley oscillator  

 b) Discuss about Frequency and amplitude stability of oscillators 

 

 

6. a) A single transistor is acting as ideal Class B amplifier with load of 1KΩ, if 

DC collector current is 15mA, VCC=20V. Determine its efficiency 

 

 b) Draw the complimentary-symmetry class-B power amplifier and explain its 

operation. 

 

 

7. a) Explain the effect of cascading single tuned amplifiers on bandwidth.  

 b) Define a Q-factor of a resonant circuit. What is the need for tuned amplifiers?  
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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) Express Pascal’s law, and give a real-world example of it. (3M) 

 b) List the minor energy losses in pipes? write expression for any two. (4M) 

 c) Explain how a boundary layer separates from boundary. (4M) 

 d) Find the force exerted by a jet of water of diameter 75mm on a stationary flat 
plate, when the jet strikes the plate normally with velocity of 20m/s. 

(4M) 

 e) What is NPSH (3M) 

 f) Define unit power, unit speed and  unit discharge with reference to hydraulic 
turbines 

(4M) 

PART -B 

2. a) Derive expressions for the total pressure and centre of pressure for an inclined 
plane surface submerge in the liquid 

(8M) 

 b) A 15 cm diameter vertical cylinder rotates concentrically inside another cylinder 
of diameter 15.10 cm. Both cylinders are 25 cm high. The space between the 
cylinders is filled with a liquid whose viscosity is unknown. If a torque of 12.0 
Nm is required to rotate the inner cylinder at 100 r.p.m, determine the viscosity of 
the fluid. 
 

(8M) 

3. a) The velocity potential function is given by Ø = 5(x2 – y2). Calculate the velocity 
components at the point P (5,4). Also determine the value of stream function Ψ at 
the point P. 

(6M) 

 b) A 300 mm diameter pipe carries water under a head of 20 m with a velocity of 3.5 
m/s. if the axis of the pipe turns through 45°, find the magnitude and direction of 
the resultant force at the bend.  
 

(10M) 

4. a) A geometrically similar model of an orifice meter was made with a scale factor 1/5 
and calibrated in air. The measured flow rate in the model is 0.101 m3/s. What will 
be the flow rate in the prototype for dynamically similar condition if sea water is 
the fluid flowing through the prototype. Take dynamic viscosity of sea water  and 
air as 0.0012 Ns/m2 and 1.8X10-5 Ns/m2, respectively. Density of sea water and air 
are 1027 kg/m3 and 1.3 kg/m3 respectively. 

(6M) 

 b) Why it is necessary to control the growth of boundary layer on most of the bodies? 
What methods are used for such a control? 
 

(10M) 
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5. a) A jet of water 60 mm diameter and velocity 20 m/s, strikes a symmetrically curved 
fixed vane at the centre. After impingement the jet gets deflected through 1650 by 
the vane. find the force exerted by the jet on the vane, if the surface of the vane is 
smooth. If the velocity of the outgoing jet at the vane tip is 85% of the incoming 
jet due to the roughness of the vane surface, find the force exerted on the vane. 

(8M) 

 b) Show that force exerted by a jet of water on a inclined fixed plate in the direction 
of the jet given by: Fx = ρAV2 Sinα Where ‘V’ is the velocity of the jet; ‘A’ is the 
area of the jet; ‘α’ is the inclination of plate to the direction of the jet. 
 

(8M) 

6. a) A centrifugal pump discharges 0.18 m3/sec of water against a head of 15 m, the 
speed of impeller being 600 r.p.m. The outer and inner diameter of impeller are 
450 mm and 250 mm respectively and the vanes are bent back at 350 to the tangent 
at exit. If the area of flow remains 0.07 m2 from inlet to outlet, calculate (i) 
Manometric efficiency of pump (ii) Vane angle at inlet (iii) Loss of head at inlet to 
impeller when the discharge is reduced by 40% without changing the speed.  

(8M) 

 b) With neat sketch explain the working principle of double acting reciprocating 
pump 
 

(8M) 

7. a) A pelton wheel has a mean bucket speed of 12 m/sec and supplied with water 
at the rate of 0.6 m3 /s under head of 300m. If the bucket deflect the jet 
through an angle of 16o . Find the power developed and hydraulic efficiency of 
the turbine. 

(8M) 

 b) Define cavitation. What are the effects of cavitation? Give the necessary 
precautions against cavitation.. 

(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) Explain the Leadership styles (4M) 

 b) What is Work Study (4M) 

 c) Explain production Life cycle concepts (3M) 

 d) Define Mission statement  (4M) 

 e) What is Business Ethics  (3M) 

 f) Explain the concept of Business process outsourcing  (4M) 

PART –B 

 

2. a) Define Management? Explain the function of management. (8M) 

 b) Explain the important principles of organizing.  

 

(8M) 

3. a) What is Statistical Quality Control? What are its advantages? (8M) 

 b) A company uses every month 1,500 units of a component costing Rs. 1.20 each. 

Each purchase order costs Rs. 50 and the inventory carrying cost is 6% per year of 

the average inventory. Find EOQ. 

 

(8M) 

4. a) What are the functions of Human Resource Management? (8M) 

 b) Describe the method of production system in continuous man fully organization  

 

(8M) 

5. a) Identify the factors that are to be diagnosed in the external environment for 

Strategy formulation. 

(8M) 

 b) What is the significance of SWOT analysis? 

 

(8M) 

6. a) Discuss ethical responsibilities of a business. (8M) 

 b) Examine the ethics to be followed in financial manager.  

 

(8M) 

7. a) Explain what different levels mean under Capability Maturity Models.  (8M) 

 b) What is Six Sigma? (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) Illustrate binary, octal and hexadecimal conversions. (3M) 

 b) Draw the block diagram to transfer from R1 to R2. (4M) 

 c) Explain the major phases of instruction cycle. (4M) 

 d) Write about various decimal arithmetic micro operation symbols. (4M) 

 e) Describe set associative mapping technique of cache memory. (3M) 

 f) Explain the classification of multiprocessors. (4M) 

PART -B 

2. a) Explain operations on unsigned binary numbers and Perform the subtraction with 

the following unsigned binary numbers using 2’s compliment 

i) 11010-10000         iii) 11010-1101 

ii) 100-110000            iv) 1010100-1010100 

(8M) 

 b) Write and explain different types of computers based on the functions they 

perform. 

 

(8M) 

3. a) Show to construction of bus system with four registers and explain various 

functions used to select registers by bus. 

(8M) 

 b) Explain the input output configuration with interrupts. And explain the flowchart 

for interrupt cycle with an example. 

 

(8M) 

4. a) Discuss the role of micro program sequencer in reading and executing micro 

instruction. 

(8M) 

 b) Explain various instruction formats based on the number of address fields used in 

the instruction format with an example. 

 

(8M) 

5. a) With flow chart explain the multiplication and division operations on two decimal  

Numbers P and Q. 

(8M) 

 b) Describe the hardware implementation and hardware algorithm for addition and 

subtraction of signed magnitude data with an example. 

 

(8M) 

6. a) What is auxiliary memory? Explain the various memory components used as 

auxiliary memory in computer systems. 

(8M) 

 b) How to map a virtual address to physical address? Explain address mapping with 

pages and associative memory page table. 

 

(8M) 

7.  Explain the following with respect to asynchronous data transfer. 

a) Strobe control    b)Handshaking     

 c) Asynchronous serial transfer         d) Asynchronous communication Interface. 

(16M) 
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 3. Answer any FOUR Questions from Part-B 

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

 

PART –A  

1. a) Discuss the advantages Electro-static precipitator over mechanical ash 

precipitator . 

(2M) 

 b) What is a nuclear reactor?  (3M) 

 c) What is distribution system? Define bas-bar. (2M) 

 d) What is grading of a cable?  why grading is required for cable? (2M) 

 e) Compare  Air insulated substations and Gas insulated substations. (3M) 

 f) Define Simple rate, Flat Rate Tariff. (2M) 

PART -B 

2. a) Draw the layout of Thermal power station? and  define the following terms. 

(i) Super heater. & ( (ii) Ash handling plant. 

(7M) 

 b) Describe with a neat sketch the construction, principle of operation and 

application of Economizers. 

 

(7M) 

3. a) Describe the construction and uses of nuclear reactor core. (7M) 

 b) Describe with neat sketches the contraction and operation of (i) CANDU type 

reactor and (ii) Fast breeder reactor. 

 

(7M) 

4. a) What is an interconnector? Discuss its advantages in distribution system also 

compare a 3-phase, 4-wire system of distribution with the single phase system.  

(7M) 

 b) A 500m long single phase A.C distributor has a total impedance of 

(0.02+j0.04)Ω and is fed from one end at 240V. It is loaded as follow: 50A at 

unity power factor, 200m from feeding point; 100A at 0.8 power factor 

lagging, 300m from feeding point; 50A at 0.6 power factor lagging at far end. 

calculate (i) Total voltage drop ,(ii) Voltage at for end. 

 

(7M) 

5. a) Discuss varies bus bar systems for distribution networks with the help of 

figures. 

(7M) 

 b) Explain the constructional aspects of Gas Insulated Substation. And state its 

limitations.   

(7M) 
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6. a) What is the purpose of using the intersheaths in a cable? Show that in a cable  

 using two intersheaths the maximum stress is reduced to of maximum stress.                         

(7M) 

 b) A single core lead sheathed cable has a conductor diameter of 3cm, the 

diameter of the cable is 8.5cm. The cable is graded by using two dielectrics of 

relative permittivities of  5 and 3 with corresponding safe working stress o 

38KV/cm and 6KV/cm. find 

    i) Radial thickness of each insulation. 

   ii) the safe working voltage of the cable. 

 

(7M) 

7. a) What are the Characteristics of daily load curve? Define the terms: the load 

factor and diversity factor and discuss their effect on the cost of generation of 

electrical energy. 

(7M) 

 b) A Power system has following load particulars. 

 

 
Maximum 

Demand 
Load factor 

Diversity 

between 

consumers 

1.Residential load 1000 KW 0.2 1.3 

2. Commercial load 2000 KW 0.3 1.1 

3. Industrial load 5000 KW 0.8 1.2 

 

Overall diversity factor may be taken as 1.4. 

(i)    Maximum demand on the system, (ii) Daily energy consumption (total). 

(iii) Overall load factor, and                 (iv) Connected load (total) assuming 

that demand factor for each load is unity. 

(7M) 
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 2. Answer ALL the question in Part-A  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) What is production management?  

 b) What is product layout?  

 c) What is Ergonomics?  

 d) What is S chart?  

 e) What is personnel management?  

 f) Define CPM?  

PART -B 

2. a) Explain the functions of management?  

 b) Explain Theory X and Theory Y? 

 

 

3. a) Explain the preventive and breakdown maintenance?  

 b) What are the applications of production layout? 

 

 

4. a) Explain the flow process charts?  

 b) Define and explain PMTS? 

 

 

5. a) What are Control charts and R charts? Its applications with examples?  

 b) How to attribute sampling inspection with single and double sampling? 

 

 

6. a) Explain the types of wage incentive plans?  

 b) Explain what Industrial Relations is? 

 

 

7. a) Explain the importance of project crashing?  

 b) Explain the differences between PERT and CPM?  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Why negative feedback is invariably preferred in closed loop system?  

 b) What is servomechanism?  

 c) How the roots of characteristic equation are related to stability?  

 d) State Nyquist stability criterion.  

 e) .What is a compensator?  

 f) Define Acquisition time.  

PART -B 

2. a) Write the differential equations governing the Mechanical system shown in fig. 

and determine the transfer function. 

 

 

 b) For a unity feed back system having 
)2(

)(
sTs

K
sG

+

=   find the factor by which the 

time constant should be multiplied to reduce the damping ratio from 0.8 to 0.4.       

                                                                                  

 

3. a) Draw the response of second order system for critically damped case and when 

input is unit step. 

 

 b) A potential control system with velocity feedback is shown in fig. What is the 

response of the system for unit step input? 

 

 

4. a) F(S)=S
6
 +S

5
 -2S

4
 -3S

3
 -7S

2
 -4S

1
 -4 =0.Find the number of roots falling in the 

RHS plane and LHS plane. 

 

 b) for a system with the open loop transfer function G(S)H(S) =K(1+0.5S) (1+S)/ 

(1+10S) (S-1).determine the range of values of K for which the system is stable. 
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5. a) Plot the Bode diagram for the following transfer function and obtain the gain 

and phase cross over frequencies. G(S) =KS2 / (1+0.2S) (1+0.02S). 

Determine the value of K for a gain cross over frequency of 20 rad/sec. 

 

 b) ketch the Nyquist plot for a system with the open loop transfer function 

G(S)H(S) =K(1+0.5S) (1+S) / (1+10S) (S-1). 

 

 

6. a) Explain the design procedure for lag-lead compensation.  

 b) Discuss about Tuning of PID Controllers 

 

 

7. a) Construct the state model and state transition matrix (t) for a system 

characterized by the differential equation  

���

���
+ 6

���

���
+ 11

��

��
+ 6� = 
 

 

 

 b) Explain the importance of controllability and observability of the control 

system model in the design of the control system. 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Draw the BMD for propped cantilever with prop at free end carrying a point load 

at centre. 

4M 

 b) Explain the terms Static Indeterminacy, Kinematic Indeterminacy and Degree of 

Indeterminacy. 

3M 

 c) Find the moment at the left hand support, if a fixed beam of span ‘L’ is sunk by an 

amount ‘Δ’ at the right hand support. 

4M 

 d) Write the equations of the Claypeyron’s theorem with sinking of supports 3M 

 e) Define strain energy and complimentary strain energy. 4M 

 f) Draw the influence diagram for a shear force at any section of a simply supported 

beam? 

4M 

PART -B 

2.  Find the maximum bending moment and locate the point of inflection for a 

propped cantilever beam of span 8 m due to a uniformly varying load, whose 

intensity is 10 kN/m at the fixed support and 2 kN/m at the simple support. 
 

16M 

3.  A fixed beam of span 8 m is subjected a UDL of 20 kN/m over the entire span and 

a point load of 25 kN at the middle of the span. Draw the S.F. and B.M. diagrams. 

 

16M 

4.  Analyze the continuous beam shown in figure, using three-moment equation. 

Draw S.F and B.M diagrams. 

 
 

16M 

5.  Analyse the beam ABC shown in figure by Slope-Deflection method and draw 

bending moment diagram. 

 

16M 

 

1 of 2 

 

 

R13 SET - 1 



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

  

 

Code No: RT22016 

 

 

6.  Determine the vertical deflection of Joint ‘C’ for the truss shown in below Figure. 

Take A=500x10
-6

m
2
, E=200x10

6
kN/m

2
 are constant for all members. Use strain 

energy method. 

 

16M 

7.  Draw the Influence line diagram for reactions of a simply supported beam of 12 m 

span carries a UDL of 20kN/m. Also draw the influence line diagrams for Shear 

force and bending moments at quarter span and mid-span sections and calculate 

the values. 

16M 
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 2. Answer ALL the question in Part-A  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

PART –A  

1. a) What do you mean by mechanical translational systems? Explain. (4M) 

 b) Define steady state response and steady state error. (3M) 

 c) Explain the term “Angle of Departure”. (4M) 

 d) State the Nyquist Stability criterion. (4M) 

 e) Explain the advantages of the lag-lead compensator. (3M) 

 f) What are the merits and demerits of state variable techniques? (4M) 

PART -B 

2. a) Explain open loop control system and closed loop control system with example. (8M) 

 b) Using block diagram reduction technique finds the transfer function for the system 

shown in below Figure. 

 
 

(8M) 

3. a) Derive expressions for the steady state errors of type – 0, type – 1 and type – 2 

systems excited by a unit - parabolic input 

(8M) 

 b) A closed loop system has two complex conjugate poles at s1, s2 = -2 ± j1. 

Determine the form of transfer function and values of the natural frequency of 

oscillations of the system (ωn ), Peak time (Tp ), Rise time (Tr ), Settling time (Ts) 

and Peak Overshoot(Mp) assuming standard second order system. 

 

(8M) 

4. a) Sketch the complete root locus for the system having: 

 

(8M) 

 b) Determine the stability of the system having a characteristic equation: 

S
5
+S

4
+2S

3
+3S+5=0 

 

(8M) 
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5. a) Draw the bode plot for the unity feedback system with open loop transfer function 

 
Hence find gain margin and phase margin. 

(8M) 

 b) Sketch the polar plot and discuss the stability of the system represented by: 

 
 

(8M) 

6. a) Explain the design procedure of lag compensator. (8M) 

 b) What is the need for lead compensator? Derive its transfer function and also draw 

the bode plot. 

 

(8M) 

7. a) Explain various methods of evaluation of the state transition matrix. (8M) 

 b) The state equation of a system is given by:  

 
i) Is the system controllable? 

ii) Compute the state transition matrix. 

(8M) 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 PART –A  

1. a) A charge of 12Cis placed in E=18ax+ 5ay+10azV/m. Determine force on charge? (4M) 

 b) List out boundary condition for EM fields are travelled between dielectric-to-

dielectric  and dielectric-to-conductor? 

(3M) 

 c) Define characteristic impedance? What are the values of impedance in free space 

as medium and εr=4 as medium?  

(4M) 

 d) Define critical angle and total internal reflection? (4M) 

 e) Define primary and secondary constants? (3M) 

 f) Define reflection coefficient? Write the relation between VSWR and reflection 

coefficient? 

(4M) 

 

2. a) Define capacitance? Derive the capacitance between two parallel plates separated 

by a dielectric medium? 

(8M) 

 b) Define vector potential? What is the relation between vector potential and 

magnetic flux density? Write the Maxwell’s equations related to magneto static 

fields?   

 

(8M) 

3. a) Derive the electric field boundary conditions between dielectric-to-dielectric 

medium? 

(8M) 

 b) If the electric field strength, E of an electromagnetic wave in free space is given by  

Ey=2Cos ω(t-z/υo) V/m, find H? 

 

(8M) 

4. a) How can distinguish a medium is a good conductor or dielectric? (8M) 

 b) Find the depth of penetration, of an EM wave in copper at f=50Hz and f= 

100MHz. For copper σ = 5.8X10
7
 mho/m, and free space medium?  

 

(8M) 

5. a) Define reflection coefficient? Derive the equations when wave is propagating 

between two dielectric mediums with normal incidence? 

(8M) 

 b) Define and derive surface impedance equation? 

 

(8M) 

6. a) A lossy cable which has R=2Ω/m, G=0 mho/m, L=10µH/m and C=1pF/m operates 

at f=5MHz, find the attenuation constant of the line? 

(8M) 

 b) Derive distortion less condition?  

 

(8M) 

7. a) For a uniform transmission line, Zoc =50+j25Ω, Zsc =60-j20Ω. Find Zo? (2M) 

 b) Define and explain the design procedure of a single stub matching? (3M) 

 c) Describe the structure of a smith chart? (3M) 
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                                    2. Answer ALL the question in Part-A 

                                    3. Answer any THREE Questions from Part-B 

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

                                                              PART –A                                                        

1. a) Give the mathematical representation of Finite State Machine. [4M] 

 b) Differentiate between CFG and CFL. [4M] 

 c) Define δ in NFA with ϵ (Epsilon) moves. [3M] 

 d) Write the properties of regular sets. [4M] 

 e) Obtain CFG for the language L =  { 0
n+2

 1
n
 : n > = 1}. [3M] 

 f) What is undecidable problem? How can it be solved? [4M] 

                                                                          PART –B                                                

2. a) Discuss the various models of Computation. [8M] 

 b) Design a Finite State Machine (FSM) that will take an arbitrary-sized integer as 

input, one bit at a time (starting from most significant bit), and return the 

remainder after this integer is divided by 3. 

 

[8M] 

3. a) Prove that every context sensitive language is recursive. [8M] 

 b) What is recursive enumerable language? Explain its properties. 

 
[8M] 

4. a) Construct a DFA to accept strings over {a,b} such that every block of length five 

contains atleast two a’s. Use transition function to trace a string W=aabba. 
[8M] 

 b) Construct the equivalent DFA for the following ϵ - NFA by computing the 

 ϵ - closure of each state. 

 ϵ a b c 

→ p ɸ {p} {q} {r} 

q {p} {q} {r} ɸ 

* r {q} {r} ɸ {p} 
 

[8M] 

5. a) Construct the minimum state equivalent DFA for the following DFA 

δ 0 1 

→A B F 

   B G C 

*C A C 

D C G 

E H F 

F C G 

G G E 

H G C 
 

[8M] 

 b) Let ∑ = {a,b}. Show that the language L = { W ϵ ∑ * | na(W) < nb(W) } is not 

regular. 
[8M] 
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6. a) Give the Mealy and Moore machine for input from (0+1+2)* and print the residue 

modulo 5 of the input treated as a ternary. 
[8M] 

 b) What is GNF?  Convert the following grammar to GNF: 

S → AB1 | 0 

A  → 00A | B 

            B → 1A1 

 

[8M] 

7. a) Design a Turing machine to accept the set of all palindromes over {0,1}*.  [8M] 

 b) Prove that every language accepted by multi tape Turing machine is recursively 

enumerable. 
[8M] 
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II B. Tech II Semester Supplementary Examinations, November - 2020 

METALLURGY AND MATERIAL SCIENCE 
(Com. to ME, AME, MM) 

Time: 3 hours                                                                  Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

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

1. a) Explain the crystallization of metals.   

b) How do you estimate the grain size? Explain. 

 

2. a) What is the necessity of alloying?      

b) Explain the effect of alloys elements in steel. 

 

3. a) Discuss the experimental method of construction of equilibrium diagram.     

b) Explain the binary phase diagram of Cu-Ni. 

 

4. State and describe various factors affecting the properties of cast irons.    

 

5. Compare and contrast     

a) Age hardening and Tempering    

b) Lower bainite and Tempered marten site.(Tempered at 100
o
C). 

 

6. a) What are the particular characteristics of alloys of Cu-Zn system which contain only    

    alpha solid solution?       

b) Give the composition and use of (i) Catridge Brass   (ii) Muntz Metal 

 

7. Write short notes on   a) Crystalline Ceramics   b) Abrasive Materials     c) Nano Materials 

 

8. a) What is a composite material?     

 b) What are the ingradient of various FRP? 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

ELECTRICAL MACHINES-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) Why an Induction motor is called as rotating transformer?  (2M) 

 b) Comment on the variation of torque with respect to slip in three phase 

induction motor. 

(3M) 

 c) Mention the applications of shaded pole motor. (2M) 

 d) Compare MMF and synchronous impedance methods of estimating voltage 

regulation of synchronous alternator. 

(3M) 

 e) What is synchronizing power? (2M) 

 f) What are the applications of synchronous condenser. (2M) 

PART –B 

2. a) Explain in detail the constructional feature of wound rotor three phase 

induction motor. 

(7M) 

 b) A 25 hp, 400 V, 50 Hz, 4-pole, star connected induction motor has the 

following impedances per phase in ohms referred to the stator side : Rs= 0.641, 

R´r = 0.322: Xs=1.106, X´r = 0.464 and Xm = 26.30. Rotational losses are 

assumed constant and are 1.1 kW and the core losses are assumed negligible. If 

the slip is 2.2% at rated voltage and frequency , find i) speed ii) stator current 

iii) power factor iv) output and input power and v) efficiency of motor. 

 

(7M) 

3. a) Explain the no-load and blocked rotor tests and also procedure to predetermine 

the efficiency using circle diagram of a three phase induction motor. 

(7M) 

 b) A three phase induction motor has a starting torque of 100% and a maximum 

torque of 200% of the full-load torque. Determine : 

i) slip at which maximum torque occurs 

ii) full-load torque and iii) rotor current at starting in per unit of full-load rotor 

current. 

 

(7M) 

4. a) Explain the equivalent circuit of a single phase induction motor with neat 

sketch. 

(7M) 

 b) A 230 V, 50 Hz, 4-pole single phase induction motor has the following 

equivalent circuit impedances referred towards stator side: 

R1m= 2.2 Ω R2´ = 4.5 Ω, X1m = 3.1Ω X2´ = 2.6 Ω and XM = 80 Ω 

Friction, wind age and core loss  = 40 W 

For a slip of 0.03 pu, calculate a) input current b) power factor c) developed 

power d) output power and e) efficiency 

(7M) 
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5. a) Explain in detail the distributed and concentrated windings and how the 

performance  of the machine can get affected by the windings construction. 

(7M) 

 b) A 9 kVA, 208 V, 1200 rpm three phase, 60 Hz star-connected generator has a 

field winding resistance of 4.5Ω. The armature impedance is (0.3 +j0.5)Ω per 

phase. When the generator operates at full load and 0.8 pf lagging, the filed 

winding current is 5 A. Its rotational losses is 500W. Determine i) voltage 

regulation ii) efficiency of alternator iii) torque applied by the prime mover. 

 

(7M) 

6. a) Explain the effect of increasing driving torque and speed of one of the 

alternators in a  parallelly connected two alternators 

(7M) 

 b) Two star –connected synchronous generators connected in parallel have an emf 

of 1200 V per phase share a common star-connected share impedance (2 +j1.0) 

Ω/phase. The synchronous impedances of the machines are Zs1 = 0.1+j2 

Ω/phase and Zs2= (0.2+j3) Ω/phase respectively. Determine the common 

terminal voltage, power outputs and no-load circulating current when two 

machines internal emfs have a phase divergence 5
0
. 

 

(7M) 

7. a) Describe the mathematical analysis of power developed in synchronous motor. (7M) 

 b) Explain the various starting methods of synchronous motor. (7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

MACHINE DRAWING 

                                                              (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 any two questions in Part-A - 10x2=20 marks 

 3. Question from Part-B is compulsory - 50x1=50 marks 

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

PART –A  

1. Draw (a) Front sectional view and (b) top view, of the following riveted joints, to 

join plates of thickness 10 mm: 

(i) single riveted lap joint, (ii) double riveted, double strap, zig-zag butt joint. 

 

(10M) 

2 Sketch neatly, giving proportionate dimensions; the following foundation bolts of 

diameter 30 mm:  (a) eye foundation bolt, and (b) Lewis foundation bolt  

 

(10M) 

3 Draw (a) sectional view from the front and (b) view from the side of a universal 

coupling, indicating proportions, to connect two shafts, each of diameter 40 mm. 

 

(10M) 

PART –B 

 

2. a) Assemble the parts of Plummer block shown in figure. Draw the following 

views --Half sectional view from the front, with left half in section 

(40M) 

 b) View from the above. (10M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

ANALOG COMMUNICATION 
(Electronics &Communication 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) Draw the block diagram of analog communication system. (2M) 

 b) Plot the DSB-SC wave with a square-wave modulating signal. (3M) 

 c) What is the relation between frequency deviation ratio and bandwidth? (2M) 

 d) Define selectivity with reference to AM receiver. (2M) 

 e) Define noise equivalent bandwidth. (3M) 

 f) What is the need for synchronization in TDM system? (2M) 

PART -B 

2. a) Show that the scheme shown in Fig. 1 can demodulate the AM signal 

�� + �����cos �2�����. 

 

                  AM wave                                                                          Output 

 

 

                                           cos �����     

Fig. 1 

(7M) 

 b) Sketch the AM signal  �� + �����cos �2����� for the periodic message signal 

with period 2 sec given by 

���� = � 1, 0 < � < 1
−1, 1 < � < 2

� 

(7M) 

3. a) Sketch the DSB-SC signal ���� = ����cos �2����� corresponding to the 

message signal 

���� = cos �2��� 

Plot the spectrum of ���� and ����. 

(7M) 

 b) Explain the method of generating VSB signal from SSB signal. (7M) 

4. a) Distinguish between AM and narrow-band FM. (7M) 

 b) Explain how FM signal can be generated using PM modulator. 

 

(7M) 

5. a) Draw the block diagram of super-heterodyne receiver for AM and explain each 

block. 

(7M) 

 b) What do you mean by frequency stability in FM transmitter?  Explain. 

 

(7M) 

6. a) Draw the circuit diagrams and frequency response characteristics, of pre-

emphasis and de-emphasis circuits. 

(7M) 

 b) What are the effects of noise in AM system?  Explain. 

 

(7M) 
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7. a) Explain how a PPM wave is generated from PWM wave. (7M) 

 b) Distinguish between FDM and TDM. (7M) 
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II B. Tech II Semester Supplementary Examinations, November - 2020 
STRENGTH OF MATERIALS - II 

(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) What are different failures? (4M) 

 b) Write about axial couple. (3M) 

 c) Write the expression for buckling load (or) Crippling load when both ends of the 

Columns are fixed? Explain each term. 

(4M) 

 d) Write the conditions for stability. (4M) 

 e) What are the types of beams? (3M) 

 f) Write the conditions of equilibrium. (4M) 

PART -B 

2.  In a material the principal stresses are 60 MN/m
2
, 48 MN/m

2 
and - 36 MN/m

2
. 

Calculate 

(i) Total strain energy                                 

(ii) Volumetric strain energyP 

(iii) Shear strain energy 

(iv) Factor of safety on the total strain energy criteria if the material 

yields at 120 MN/m
2
. 

Take E = 200 GN/m
2
  and 1/m = 0.3 

 

(16M) 

3.  A shaft is required for transmitting a power of 60 kW running at a speed of 750 

rpm. if the available shaft material has permissible shear strength of 36 N/mm
2
 and 

rigidity modulus of 96kN.mm design a hollow shaft such that the inner diameter is 

0.6 times the outer diameter. 

 

(16M) 

4.  A mild steel tube 4m long, 3cm internal diameter and 4mm thick is used as a strut 

with both ends hinged. Find the collapsing load, what will be the crippling load if 

(i) Both ends are built-in.   

(ii) One end is built-in and one end is free 

 

(16M) 

5. (a) 

(b) 

Determine stresses in case of chimney with suitable example 

What is the core of a section. Calculate core for the rectangular section 

 

(8+8M) 
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6. (a) What do you mean by unsymmetrical bending? (8+8M) 

 (b)  A beam of rectangular section 80mm wide and 120mm deep is subjected to a 

bending moment of 12kN.m The trace of the plane of loading is inclined at 45
0
 to 

the y-y axis of the section. Locate the neutral axis of the section and calculate the 

maximum bending stress induced is the section 

 

 

7.  Explain method of tension coefficients, and explain why it is preferred to analyze 

the trusses. 

(16M) 
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II B. Tech II Semester Supplementary Examinations, November - 2020 

MACHINE DRAWING 
 (Com. to ME, AME, MM) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer TWO question from Part-A  

 3. Part-B is compulsory 

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

 

PART –A  

1.  Draw the three views of a hexagonal headed bolt of nominal diameter 25 mm 

and length 100 mm; with a hexagonal nut and washer. 

 

(11M) 

2.  Sketch a suitable pipe joint to connect two pipes, each of diameter 250 mm. The 

pipes are to be  laid underground (Socket and spigot joint). Indicate 

proportionate dimensions of various parts of the joint. 

 

(11M) 

3.  Sketch the required views of Oldham coupling indicating proportions, used to 

connect two shafts, each of diameter 30 mm 

(11M) 

PART -B 

4.  Figure  shows the details of a lathe tail-stock. Assemble the parts and draw to a 

suitable scale, (i) sectional view from the front and (ii) view from the left. 

 

(30+1

8=48

M) 
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II B. Tech II Semester Supplementary Examinations, November - 2020 

RANDOM VARIABLES AND STOCHASTIC PROCESSES 

 (Electronics and Communications 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) Define random variable and explain with an example 

b) Define Second order Moments about mean 

c) Write properties of Joint Distribution Function 

d) Define Ergodic mean, correlation, and covariance. 

e) Write the properties of power density spectrum 

f) Define noise equivalent bandwidth 

PART-B 

 
2. a) 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. Sketch the sample space and the mapping to the line that defines 

the values of X ii) Find a and b? 

b) Define Poisson Random variable? What type of applications it will suitable and give the  

relationship between Poisson and Binomial Random variable. 

 

3. a)  For the binomial density function, show that E[X] = Np  and  variance = Np(1-p) 

b) State and prove chebchev’s inequality. 

 

4. a) Find the density function of W=X+Y, where the densities of X and Y are assumed to be:  

 i) fx(x)=0.5[u(x)-u(x-2)];  ii) fy(y)=0.25[u(y)-u(y-4)] 

b) Three statistically independent random variables X1, X2, and X3 are defined by 

    = -1 
     

=2.0 

   
 

   
 

  
   =0.8 

Write the equation describing the Gaussian approximation for the density function of the sum 

X= X1+X2+X3. 

 

5. a) 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     

b) 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) . 
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6. a) Given a random process tAtX 0cos)( ω= ,where 0ω is a constant and A is uniformly  

distributed with mean 5 and variance 2. Find the average power of X(t). 

b) The power density spectrum of a WSS process is  

)4(2)4(2)5(3)5(3)(4)( ++−+++−+= ωπδωπδπωπδπωπδωπδωXXS  

i) What are the frequencies in X(t)? 

ii) Find mean and average power of X(t) 

 

7. a) A Random process X(t) is applied to a network with impulse response )()( tueth
bt−

= , where  

b>0 is constant. The cross-correlation X(t) with the output Y(t) is known to have the form 
bt

xy euR
−

= τττ )()( . Find the autocorrelation of Y(t). 

b) Derive a relationship function between input and output power spectral densities of a linear  

time invariant system with the transfer function H (ω). 
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II B. Tech II Semester Regular/Supplementary Examinations, 

BUILDING   PLANNING AND DRAWING

Time: 3 hours    
 

Note: 1. Question Paper 

                                    2. Answer any 

                                    3. Answer any 

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

1. a) List the objectives of building bye

building bye-laws. 

 b) Explain the minimum size requirements for 

Wall thickness, column and beam sizes, 

 

2. a) Explain the characteristics of various types of residential buildings with examples.

 b) Define the term orientation of 

 

3. a) Explain the landscaping requirements for an educational campus.

 b) Plan a post office in open space 300 sq.m. in a university? Explain different 

components involved in planning?

 

4. a) Recall the importance and significance of sign conventions in building drawing? 

 b) Explain the English bond and Flemish bond with neat sketches

 

5. a) Under what circumstance the swing and fixed ventilators are provided. Explain

 b) Draw a plan for Glazed window and Panelled window

6. a) Draw a detailed elevation of a king post truss of 

features. 

 b) Discuss the requirements for green belt and landscaping?

 

7. Draw the detailed plan, front elevation and section through X

of Fig 1. Specifications: all wall thickness (mm) is 200; 

meterstick plinth height as 500mm; slab thickness is 120mm

750mm. Assume any other data suitably.

 

 

II B. Tech II Semester Regular/Supplementary Examinations, November 

BUILDING   PLANNING AND DRAWING 
(Civil Engineering) 

                                               

Question Paper consists of two parts (Part-A and Part-

2. Answer any THREE Questions from PART-A 

3. Answer any ONE Question from PART-B 

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

PART –A  

List the objectives of building bye-laws and discuss the principle underlying 

Explain the minimum size requirements for the following building components:

Wall thickness, column and beam sizes, the height of a building and plinth level.

Explain the characteristics of various types of residential buildings with examples.

Define the term orientation of building? List out the factors influencing the same.

Explain the landscaping requirements for an educational campus. 

Plan a post office in open space 300 sq.m. in a university? Explain different 

components involved in planning? 

Recall the importance and significance of sign conventions in building drawing? 

Explain the English bond and Flemish bond with neat sketches 

Under what circumstance the swing and fixed ventilators are provided. Explain

Glazed window and Panelled window 

PART –B  (1 × 28 = 28M) 

 

Draw a detailed elevation of a king post truss of 8 m clear span. Indicate all 

Discuss the requirements for green belt and landscaping? 

, front elevation and section through X-X from line diagram 

of Fig 1. Specifications: all wall thickness (mm) is 200; the height of room s3.5 

meterstick plinth height as 500mm; slab thickness is 120mm, and parapet height is 

ume any other data suitably. 
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-B) 

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

(14 × 3 = 42M) 

laws and discuss the principle underlying (7M) 

the following building components: 

height of a building and plinth level. 

(7M) 

Explain the characteristics of various types of residential buildings with examples. (7M) 

building? List out the factors influencing the same. (7M) 

(7M) 

Plan a post office in open space 300 sq.m. in a university? Explain different (7M) 

Recall the importance and significance of sign conventions in building drawing?  (7M) 

(7M) 

Under what circumstance the swing and fixed ventilators are provided. Explain (7M) 

(7M) 

m clear span. Indicate all 

(28M) 

 

X from line diagram 

height of room s3.5 

and parapet height is 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

SOFTWARE ENGINEERING 
(Computer Science and 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 Software. List the elements of a software process. (3M) 

 b) List the techniques for representing complex logic. (2M) 

 c) What is User Interface Design? (3M) 

 d) State any two the difference between black box testing and white box testing? (2M) 

 e) What is quality management? (2M) 

 f) List any two hurdles that encounter in process of adopting a Reuse approach. (2M) 

PART -B 

2. a) Explain the perspective process models with example? (7M) 

 b) Explain the manager, customer and practitioner’s myths. 

 

(7M) 

3. a) Explain how a software requirements document is structured. (7M) 

 b) What criteria can be used to partition software into individual components? 

Explain. 

 

(7M) 

4. a) List and explain the golden rules for interface design in details. (7M) 

 b) Explain an object oriented design with an example? 

 

(7M) 

5. a) What is performance testing? Explain in detail. (7M) 

 b) Differentiate between white box testing and black box testing. 

 

(7M) 

6. a) What is CMM model? Explain in Detail? (7M) 

 b) Explain software reliability in details. 

 

(7M) 

7. a) What is Software Maintenance? Explain different types of Maintenance. (7M) 

 b) Explain different approaches of reuse. (7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

HEAT AND MASS TRANSFER 

(Agricultural 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) Write the equation to calculate rate of heat flow through cylinder? (2M) 

 b) Define heat transfer coefficient? (2M) 

 c) What is radiation?  (2M) 

 d) Write the use of extended surfaces? (3M) 

 e) Write the classification of heat exchangers? (3M) 

 f) What is 'diffusion'? (2M) 

PART -B 

2. a) How does thermal conductivity for solids, liquids and gases depend upon 

temperature? 

(7M) 

 b) Estimate the rate of heat loss through the wall of a spherical boiling pan with an 

inner diameter of 1.0 m and total boiler wall and insulation thickness of 

100mm.The temperature of the inner surface is 140
0
C and that of the outer 

surface is 50
0
C. The equivalent thermal conductivity of material of the spherical 

wall is 0.12 W/mK. 

 

(7M) 

3. a) Explain the difference between individual and overall heat transfer coefficient ?   (7M) 

 b) A copper wire, 5.2 mm in diameter, is insulated with a layer of PVC of thermal 

conductivity k = 0.43 W/m
0 

C. The wire carries current, and its temperature is 

60
0 

C. The film coefficient at the outer surface of the insulation is 11.35 W/m
2  0 

C. Calculate the critical insulation thickness 

(7M) 

4. a) Write brief note on the following 

     a)Monochromatic radiating power     b) Monochromatic emissivity 

    c) Stefan-Boltzmann law                         d) Planck’s law 

 

(8M) 

 b) A hot pipe (o.d = 0.06 m and wall temperature = 150
0
C) runs centrally through a 

bigger pipe, 0.31 m i.d., held at 30 
0
C. if the emissivities of pipe surfaces are 0.6  

and 0.75, respectively,  calculate the net heat loss per metre length of the hot 

pipe. 

 

(6M) 

5.  Determine the heat transfer coefficient for water flowing in a tube of 16 mm 

diameter at a velocity of 3 m/s. The temperature of the tube is 24
0 

C, and the 

water enters at 80
0 

C and leaves at 36
0 

C. Use the Sieder-tate equation  �� =
0.023	
�.���.�� � �

���
�.��

, for the estimation of h. The properties of water at 

mean temperature are 

ρ=984 kg/m
3
   , k=0.657W/m K , μ=485x10

-6
 Pa s   , CP= 4178 J/kg 

K,μw=920x10
-6

 Pa s         

(14M) 
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6. a) Discuss the advantages of counter-current flow over parallel flow in heat 

exchangers, 

Explain these using graphs 

(7M) 

 b) Water enters a two-fluid heat exchanger at 55
0 

C and leaves at 85
0 

C. Hot gases 

enter at 305
0 

C and leaves at 160
0 

C. If the total heat transfer area is 500m
2
 and 

the overall heat transfer coefficient is 600 kcal/hrm
20 

C, determine the total heat 

transferred per hour for parallel flow of the two fluids. 

 

(7M) 

7. a) What is Fick’s law of diffusion? Derive the equation for steady state equi-molar 

counter diffusion? 

(7M) 

 b) In an oxygen-nitrogen gas mixture at 101.3 kPa and 298 K the concentration                     

of oxygen at two planes 3 mm apart are 10% and 20% by volume. Calculate 

 the flux of diffusion of oxygen when nitrogen is counter diffusing.  

DO2-N2 = 1.81 x 10
-5

 m
2
/s at the above conditions?             

(7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

HYDRAULICS AND HYDRAULIC MACHINERY 

(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) Differentiate between Steady and unsteady flow (3M) 

 b) Explain the term dimensionally homogeneous equation (3M) 

 c) Obtain an expression for the force exerted by a jet of water on a fixed vertical 

plate in the direction of the jet 

(2M) 

 d) Define the term Hydraulic machines   (2M) 

 e)  Define the terms suction head and delivery head.   (2M) 

 f) What is a penstock (2M) 

PART -B 

2. a) Obtain an expression for the depth after the hydraulic jump and the loss of head  

 Due to the jump. Write the assumptions made 

(7M) 

 b) Determine the economical cross-section for an open channel of trapezoidal 

section with side  slopes of 1 vertical to 2 horizontal, to carry 10 m3/s, the bed 

slope being 1/2000. Assume  Manning coefficient as 0.022. 

 

(7M) 

3. a) What are the different laws on which models are designed for dynamic 

similarity? Where are  they used? 

(7M) 

 b) Explain Distorted models and undistorted models. What is the use of distorted 

models? 

 

(7M) 

4. a) Prove that the force exerted by a jet of water on a fixed semi-circular plate in 

the direction  of the jet when the jet strikes at the center of the semi-circular 

plate is two times the force exerted by the jet on an fixed vertical plate 

(7M) 

 b) Find the force exerted by a jet of water of diameter 100 mm on a stationary flat 

plate, when  the jet strikes the plate normally with a velocity of 30 m/s.    

 

(7M) 

5. a) 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 m3/ sec. If the head is increased to 

16 m, determine the speed, discharge and power 

(7M) 

 b) Explain briefly the principles on which a Kaplan turbine works. 

 

(7M) 
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6. a)  Define cavitation, what are the effects of cavitation? Give the necessary 

precautions against   

cavitation. 

(7M) 

 b) A double acting reciprocating pump, running at 50 r.p.m. is discharging 900 

litres of water  per minute. The pump has stroke of 400 mm. The diameter of 

piston is 250 mm. The delivery and suction head are 25 m and 4 m respectively. 

Find the slip of the pump and power required to drive the pump.  

 

(7M) 

7.  Explain the following : i)  Estimation of hydropower potential ii) Load factor 

iii) Utilization 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) What is the significance of Java’s byte code? (2M) 

 b) What is an Object? How to allocate memory for objects?  (3M) 

 c) What is a daemon thread?  (2M) 

 d) List out the characteristics of the static method.  (3M) 

 e) How does Java support inter thread communication?  (2M) 

 f) What is  a layout?   (2M) 

PART -B 

2. a) List and explain Java buzzwords. Which factors are making Java famous 

Language? 

(7M) 

 b) What is the role and responsibility of JVM in program execution? 

 

(7M) 

3. a) Explain the use of ‘this’ keyword with an example. (6M) 

 b) Write a Java program to accepts a file name as command line argument and 

finds the length of the longest line in the file and displays an error message if 

the file does not exist. 

 

(8M) 

4. a) What is the importance of Exception Handling in Java? Define and distinguish 

between checked and unchecked exceptions. 

(8M) 

 b) What is the importance of CLASSPATH? Discuss. 

 

(6M) 

5. a) Why constructors do not have any return type? Explain it with proper example. (7M) 

 b) Explain the synchronization of multiple threads in Java with an example. 

 

(7M) 

6. a) Explain the event-handling mechanism in java with an example. (7M) 

 b) How to pass the parameters to an Applet? Explain with example. 

 

(7M) 

7. a) Write a short note on the following 

                                  i) JFrame        ii) JTabbedPane 

(7M) 

 b) Write a program to create a frame for a simple arithmetic calculator using 

swing components and layout mangers. 

(7M) 
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THEORY OF MACHINES 
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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) Differentiate between lower and higher pair giving example.  (2M) 

 b) What are the turning moment diagrams? Why are they drawn?  (3M) 

 c) Short note on fly wheel material. (3M) 

 d) What are characteristics of friction lining material used for clutch? (2M) 

 e) What is isochronism in governors? (2M) 

 f) What is a necessity of balancing? (2M) 

PART -B 

2. a) Name various inversions of single slider crank chain. Explain any one. (7M) 

 b) Discuss the three types of instantaneous centres for a mechanism. 

 

(7M) 

3. a) What is interference? Derive the relation for the minimum number of teeth for 

a pair of involute profile teeth to avoid interference.   

(7M) 

 b) What do you understand by ‘gear train’? Discuss the various types of gear 

trains. 

 

(7M) 

4. a) What is the function of a flywheel in a prime mover? Explain the applications 

of flywheel.  

(7M) 

 b) Derive the condition for maximum power transmission in a flat belt drive. 

 

(7M) 

5. a) What is centrifugal tension in a belt? How does it affect the power transmitted. (7M) 

 b) A single dry plate clutch transmits 7.5 kW at 900 r.p.m. The axial pressure is 

limited to 0.07N/mm
2
. If the coefficient of friction is 0.25, find  

1. Mean radius and face width of the friction lining assuming the ration of the 

mean radius to the face width as 4.  

 2. Outer and inner radii of the clutch plate.  

 

(7M) 
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6. a) Explain the terms and derive expressions for ‘effort’ and ‘power’ of a Porter 

governor. 

(7M) 

 b) A governor of the Proell type has each arm of 250 mm long. The pivots of the 

upper and lower arms are 25 mm from the axis. The central load acting on the 

sleeve has a mass of 25 kg and the each rotating ball has a mass of 3.2kg. 

When the governor sleeve is in mid-position, the extension link of the lower 

arm is vertical and the radius of the path of rotation of the masses is 175 mm. 

The vertical height of the governor is 200mm. If the governor speed is 160 

r.p.m. when in mid-position, Find 

1.Length of the extension link and 

2.Tension in the upper arm.  

 

(7M) 

7. a) Explain clearly the terms ‘static balancing’ and ‘dynamic balancing’. State the 

necessary conditions to achieve them. 

(7M) 

 b) Explain with sketches the different types of cams and followers. (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) Discuss the recommendations of the Jaykar Committee.  

 b) Calculate the stopping sight distance and intermediate sight distance for a 

design speed of 40 mph. Take total reaction time 2.5 seconds and coefficient of 

friction 0.35.  

 c) Explain summit and valley curves and the various cases when these are formed 

while two different gradients meet.  

 d) Discuss the desirable properties of bitumen and explain why stripping occurs.  

 e) Explain the following: Seal coat, tack coat and prime coat in asphalt 

construction.  

 f) Explain the typical failure design criteria in flexible and rigid pavements.  

PART -B 

2. a) Four new road links P, Q, R and S are to be constructed during a five year plan 

period. Suggest the order of priority for phasing the road construction programme 

based on the maximum utility approach. Assume utilities of 1,2,3 and 4 for the 

four population ranges and 3, 3 and 5 units per 1000 t of agricultural, raw material 

and industrial products from the following data: 

Road 

link 

Length 

km 

No. of villages served with a 

population range 

Productivity served 

(tons) 

<500 
501-

1000 

1001-

2000 
>2000 

Agric-

cultur

al 

Raw 

materi

al 

Indus-

trial 

P 75 20 15 10 5 8000 3000 1500 

Q 35 25 10 9 4 6000 2000 1000 

R 40 15 12 8 2 7000 1500 3000 

S 50 30 8 7 3 5000 5000 800 
 

 

 b) Explain the various factors controlling the alignment of roads.  Explain with neat 

sketches the obligatory points. 

 

 

3. a) Calculate the length of the transition curve and the shift using the following data: 

 Design speed = 23 m/s 

 The radius of the circular curve  = 225 m 

 Allowable rate of introduction of superelevation (Pavement rotated about the 

centerline) = 1 in 150 

 Pavement width including extra widening = 7.5 m 

 

 b) The speed of overtaking and overtaken vehicles are 65 and 40 kmph, respectively 

on a two-way traffic road. If the acceleration of the overtaking vehicle is 0.95 

m/sec�. 

a) Calculate the safe overtaking sight distance 

b) mention the minimum length of the overtaking zone 

Assume all other data suitably. 
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4. a) List the different types of traffic accidents? Briefly explain the causes of 

accidents. Explain various measures that can be taken to prevent the accident. 

 

 b) What are the functions and requirements of traffic signs?  Indicate the type of 

road signs adopted in India, giving one example for each one. 

 

 

5. a) What do you mean by pavement evaluation? What are the various methods of 

pavement evaluation techniques explain them? 

 

 b) 
Explain the factors affecting the pavement design. Calculate the VDF or truck 

factor for the following wheel loads from axle load survey data. 5.52, 2.66, 

5.28, 3.42, 3.76, 3.23, 4.78, 3.96, 4.66, 5.89, 5.66, 3.74, 3.44, 2.08, 2.59, 4.81, 

3.67, 2.79, 4.10, 2.98, 4.79 tonnes. 

 

 

6. a)       A bituminous mix has been compacted with Marshall hammer using 75 blows. 

The following data were obtained in the laboratory. Calculate the air voids 

(VIM), voids in mineral aggregate (VMA) in the mix, absorbed bitumen 

content in the mix. 

       Aggregate blend  

Aggregate saturated surface dry (SSD) weight 

Weight of measuring flask & water 

Weight of measuring bottle, water & aggregate 

       Aggregate weight after being dried in the oven 

  459.34 gm 

2345.67 gm 

2640.35 gm 

  454.12 gm 

       Compacted bituminous sample  

Weight of dry compacted asphalt mixture in air 

Weight of SSD compacted mixture in air 

Weight of compacted mixture in water 

3600.00 gm 

3724.20 gm 

2200.86 gm 

Theoretical maximum density 2.50 gm/cm3 

Effective bitumen content (by wt of mix) [excluding 

absorbed bitumen] 

5% 

The specific gravity of binder 1.01 
 

 

 b) Discuss the CBR method of determining the strength of subgrade in the 

laboratory and its limitations. 

 

 

7. a) Under what condition do you adopt a grade-separated highway? Indicate the 

advantages and disadvantages of constructing grade-separated roads. 

 

 b) Discuss the maintenance of highways with net sketches.  
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ADVANCED DATA STRUCTERES 
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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) In how many ways can two sorted arrays of n elements be merged? 2M 

 b) List the Heap Properties? 3M 

 c) How many trees will be there in a binomial queue of 40 elements? 2M 

 d) What is the maximum number of nodes in an AVL tree of a given height h? 2M 

 e) How do you perform search operation in M-Way Search Trees? 3M 

 f) Give some applications of Digital search trees? 2M 

PART –B 

2. a) Write a routine that reads in two alphabetized files and merges them together, 

forming a third, alphabetized, file? 

7M 

 b) Explain the external sorting technique using a list containing 6000 records and 

internal memory capable of sorting at most 750 records. Block length is 250 

records? 

 

7M 

3. a) Explain Secure Hash function with an example? 7M 

 b) Write an algorithm to delete a directory pair from a directory less  dynamic hash 

table? 

 

7M 

4. a) Explain the priority queue solution for event simulation problem? 6M 

 b) Show the result of  constructing a  binomial  heap  using the following elements  

9, 1, 3, 5, 4, 7,  2, 8, 6,  and 10 one at a time, into an initially empty binomial 

heap.? 

 

8M 

5. a) Write AVL tree deletion algorithm? 6M 

 b) Explain insertion algorithm of Red-Black tree and insert the following 

keys:40,10, 30, 35, 25, 27, 26, 60, 55,61,80                          

    

8M 

6. a) Compare and contrast B-Tree and B
+
 Tree? 6M 

 b) Assume that t=2. Draw the B-tree that will be created after inserting the 

following elements (in this order) A,B,C,D,G,H,K,M,R,W,Z. 

 

8M 

7. a) Explain fixed stride tries and variable stride tries? 7M 

 b) Explain the tries and internet packet forwarding? 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 merits and demerits of Mechanical Power? (3M) 

 b) Define detonation and knocking in IC engines. (2M) 

 c) What are the functions of power transmission system of an IC engine (3M) 

 d) List out types of steering boxes. (2M) 

 e) Define coefficient of traction and rolling resistance. (2M) 

 f) Write short notes on centre of gravity with definition. (2M) 

PART -B 

2. a) List out different source of farm power available in India and explain about 

human power and electrical power. 

(7M) 

 b) Describe briefly about different components of IC engine and their functions 

with neat line diagram. 

 

(7M) 

3. a) Explain battery ignition system of an IC engine with  neat sketch. (7M) 

 b) Can you explain what is the purpose of lubrication system in an IC engine.  

 

(7M) 

4. a) Draw a neat sketch of power transmission system and write the main function 

of each component and label the parts. 

(7M) 

 b) Calculate IHP and BHP of four stroke four cylinder engine of 12x15 cm size. 

The mean effective pressure and speed of the crank shaft are 8 kg/cm
2
 1000 

rpm respectively. Mechanical efficiency of the engine is 70 %. 

 

(7M) 

5. a) Explain working of hydraulic brake system with neat diagram. (7M) 

 b) Write the classification of brake system and what are the qualities that should 

have a good braking system. 

 

(7M) 

6. a) What is traction efficiency and how it can be improved explain? (7M) 

 b) Write short notes on the following  

i) Firing Order and  Firing Interval  

ii) Wheel slip and Track slip 

 

(7M) 

7. a) What are the different types of tractor tests and explain any one of them 

briefly. 

(7M) 

 b) Describe the procedure for determination of centre of gravity by weighing 

method.  

(7M) 
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CONCRETE TECHNOLOGY 
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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 sulphate attack? (2M) 

 b) Mention the Effect of time and temperature on workability (3M) 

 c) What is the affect of rate of loading on compressive strength of concrete  (2M) 

 d) Mention how the shrinkage of concrete is prevented (2M) 

 e) List the factors considered in the concrete mix design (3M) 

 f) What is aspect ratio of fiber and mention its affects on fresh properties of 

concrete  

(2M) 

PART -B 

2. a) Discuss about the different stages of hydration of cement (7M) 

 b) Discuss about the different chemical admixtures  and their functions  

 

(7M) 

3. a) Discuss about the slump test to determine the workability of fresh concrete (7M) 

 b) What is bleeding and explain method of Test for Bleeding of Concrete 

 

(7M) 

4. a) Briefly discuss about the methods to assess tensile strength of concrete (7M) 

 b) Discuss about the Factors Affecting Compressive Strength of concrete 

 

(7M) 

5. a) What is creep and discuss about the Factors affecting Creep of concrete (7M) 

 b) Explain in detail about the determination of Young’s Modulus and Stress-strain 

curve for concrete. 

 

(7M) 

6.  Design a concrete mix of grade M40 for the following data as per IS:10262 

The specific gravity of FA and C.A. are 2.67 and 2.75 respectively. The dry 

rodded bulk density of C.A. is 1600 kg/m
3
, and fineness modulus of FA is 2.80. 

Ordinary Portland cement with specific gravity 3.06 to be used. A slump of 40 

mm is required. water absorptive of C.A. is 1% and free surface moisture in sand 

is found to be 3 per cent. Type of work is RCC and SP is allowed. Assume any 

other suitable data if required. 

 

(14M) 

7. a) Distinguish high strength and High performance concrete and their applications (7M) 

 b) Discuss about the manufacture of light weight concrete and its application (7M) 
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COMPUTER ORGANIZATION 

(Com to CSE, 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 FOUR Questions from Part-B 

 

PART –A 

1. a) Differentiate multi computers and multi processors. (2M) 

 b) Define the terms instruction code and operation code. (2M) 

 c) Describe the different types of DRAMS. (2M) 

 d) Write about memory hierarchy in computer system? (2M) 

 e) Explain with example the implementation of register transfer? (3M) 

 f) Write sequence of micro-operations for the fetch cycle of basic computer. (3M) 

PART –B 

2. a) Design a bus system for interconnecting four n bit registers (7M) 

 b) Design a 4-bit arithmetic circuit which implements addition, subtraction, 

Increment and decrement operations. 

 

(7M) 

3. a) Differentiate relative and absolute addressing modes for branch instructions. (7M) 

 b) Describe, with proper examples, the role of processor stack in subroutine call 

and return. 

 

(7M) 

4. a) Design an adder/subtractor circuit with one selection variable s and two inputs 

A and B. When s=0, the circuit performs A+B and when s=1 it performs A-B, 

by taking 2's complement of B. 

(7M) 

 b) List the different type of Arithmetic and logic Instruction with suitable 

examples. 

 

(7M) 

5. a) Differentiate between Synchronous Bus, Asynchronous bus, Interface Circuits. (7M) 

 b) Explain briefly about Direct memory Access. Why does DMA have Priority 

over the CPU when both request a memory transfer? 

 

(7M) 

6. a) Compare and contrast between Asynchronous DRAM and Synchronous 

DRAM. 

(7M) 

 b) Define Virtual Memory. Explain the process of converting virtual addresses to 

physical addresses with a neat diagram. 

(7M) 

 

7. a) Draw the block diagram of microprogram sequencer for a control Memory and 

explain. 

(7M) 

 b) Explain the design of a 4bit Arithmetic unit with two selection variables, which 

performs the basic arithmetic functions. 

(7M) 
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SURFACE WATER HYDROLOGY 
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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) Write short notes on cyclone and anticyclones.  (2M) 

 b) What is meant by stream flow? (2M) 

 c) Explain briefly the important aspects relating to the current meter instrument (2M) 

 d) What are the components of hydrograph? (3M) 

 e) Define instantaneous unit hydrograph. (2M) 

 f) Define flood routing. (3M) 

PART -B 

2. a) Discuss the hydrological water budget with aid of examples. (7M) 

 b) The normal annual precipitation of five raingauge stations P, Q, R, S and T are 

respectively 125, 102, 76, 113 and 137cm. During a particular storm, the 

precipitations are recorded by stations P, Q, R and S are 13.2, 9.2, 6.8 and 10.2 

cm respectively. The instrument at the station T was inoperative during the storm. 

Estimate the rainfall at station T during that storm.  

 

(7M) 

3. a) Explain the working of double ring infiltrometer with adjustable depth of flooding 

with the help of neat sketch. 

(7M) 

 b) Discuss the various factors which affect the runoff from the basin. 

 

(7M) 

4. a) What factors should considered in selecting a site for a stream gauging station? (7M) 

 b) What equipment will you use for making velocity measurements in a stream? 

Explain. 

 

(7M) 

5. a) Write the assumptions and limitations of unit hydrograph. (7M) 

 b) Explain the method of determining the direct run-off from a given storm 

hydrograph.   

 

(7M) 

6. a) The ordinates of a 4-h U.H of a basin of area 300 km
2
 measured at 1 h internal are 

6, 36, 66, 91, 106, 93, 79, 68, 58, 49, 41, 34, 27, 17, 13, 9, 6, 3 and 1.5 m
3
/s 

respectively. Obtain the ordinates of a 3 h UH for the basin using the S- curve 

technique. 

(7M) 

 b) Explain a procedure of deriving a D-h unit hydrograph from the IUH of the 

catchment.   

 

(7M) 

7. a) Describe different structural methods adopted for flood management. (7M) 

 b) Distinguish between (i) Prism storage and wedge storage and (ii) Hydraulic and 

hydrologic method of flood routing 

(7M) 
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STRUCTURAL ANALYSIS-I 
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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) A propped cantilever of length ‘L’ carries a concentrated load ‘W’ at its mid-

span. Find the reaction at the prop.  

 b) Write down the compatibility conditions for a fixed beam.  

 c) Write the Effects of sinking of supports.  

 d) What are the sign conventions used in slope deflection equations and write the 

equations.   

 e) State the Castigliano’s first theorem.  

 f) What is the condition for absolute maximum bending moment due to moving 

UDL longer than the span?  

PART -B 

2. a) A cantilever of length 8m carries a uniformly distributed load of 4kN/m length over 

the whole length. The free end of the cantilever is supported on a prop. If E = 2 x 

10
5 

N/ mm
2
 and I = 10

8 
mm

4
, then  

(i) find the prop reaction (ii) Magnitude and position of maximum deflection. 

 

 b) Write the difference between statically determinate and indeterminate structure? 

 

 

3.   Determine fixed end moments of a fixed beam of span 4 m. If support at right end  

sinks by 1 cm due to UDL of 1500 N/m. Ι = 40000 cm
4
, E = 2 × 10

6
 N/mm

2
 . 

 
 

 

4.  Derive the equation for a fixed beam with ends at different levels. 

 

 

5.  Analyze the continuous beam shown in figure, using three-moment equation. Draw 

S.F and B. M diagrams 

 
 

 

6.  Define Strain energy. Derive an expression for strain energy due to bending 

moment. 
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7.  Draw the influence line for BM and SF for a section 8 m from the left hand support 

A shown in figure below. Determine the maximum BM and SF values for simply 

supported span 28 m. The section carries a uniformly rolling load 5 kN/m over a 

span of 9 m. ‘ 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

FORMAL LANGUAGES AND AUTOMATA THEORY 

(Computer Science and 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) Why it is important to study Automata Theory for Computer science? 2M 

 b) Write the regular expression for the L={w €_{0,1}* | w has no pair of 

consecutive zeros? 

3M 

 c) Write the advantages of parse tree in identifying ambiguity. 2M 

 d) Write about the model of Push Down Automata. 3M 

 e) What is the name of the test that is used to evaluate whether a machine is 

intelligent human? 

2M 

 f) Prove that integer linear programming is NP-Hard. 2M 

PART -B 

2. a) Describe the procedure of converting NFA to DFA with a suitable example.. 7M 

 b) (0/1)*011 for this regular expression draw the NFA with ϵ-closures and convert 

it into NFA. 

 

7M 

3. a) Give a regular expression that generates the language L over the alphabet            

∑={a, b} where each b in the string is followed by exactly one or three a's. 

7M 

 b) Show that L={a
2n

/n<0} is Regular. 

 

7M 

4. a) Define Context Free Grammar. State and Explain the closure properties of CFG. 7M 

 b)  Discus various steps in signification of context free grammar. What is the need 

of such signification. 

 

7M 

5. a) Define Push Down Automata. Explain the basic structure of PDA with a neat 

graphical representation. 

7M 

 b) Construct a PDA which accepts language of word over alphabet {a,b} canting  

{a
i
b

j
c

k
/i,j,k €N,i+k=j}. 

 

7M 

6. a) Design a turing machines and its transition diagram to accept language greeted 

by {a
i
b

j
c

k
/i,j,k €N,i+k=j}. 

7M 

 b) Explain about types of Turing Machine warfare then. 

 

7M 

7. a) How to determine whether a problem is NP-Hard or P? Illustrate with an 

example. 

 

7M 

 b) How can the Halting problem of Turing machine be Handled? Explain. 7M 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

SOIL MECHANICS 
(Agricultural 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) Differentiate between  index properties and engineering properties of soil. 
 

 b)  Explain the concept  of Bousinesq’s theory with neat sketch. 
 

 c) List out the advantages of tri-axial test in Geotechnical investigations. 
 

 d) Discuss the importance of compaction in civil engineering projects. 
 

 e) Define the term consolidations and coefficient of consolidation. 
 

 f) What is compaction curve? Give its salient features. 
 

PART -B 

2. a) Derive the expression for vertical stress at a point due to a point load using 

Boussinesq theory. 

 

 b) A four-legged microwave tower exerts a total load of 70 t to the foundation 

soil. The legs are spaced at 6 m c/c in a square pattern. Calculate the vertical 

stress below one of the legs and below the centre of the area at 5 m depth 

below GL using Boussinesq and westergaard theories. Take μ=0.3                      

 

 

3. a) A 3 m thick clay beneath a building is overlain by a permeable stratum and is 

underlain by an impervious rock. The coefficient of consolidation of clay layer 

is 2.5 x 10-2 cm
2
/min and its total settlement is estimated to be 12 cm. i) How 

much time will it take for 80% of total settlement to take place? ii) Determine 

the time required for the settlement of 4 cm. iii) What will be the settlement in 

6 months?                                                                                                                    

 

 b) Explain the purpose of soil classification. Discuss the standard Indian 

classification based on the plasticity.     

 

 

4. a) Explain the shear strength characteristics of clays with diagrams.  

 b) Discuss the Mohr-Coulomb failure theory and its limitations. 

 

 

5. a) Derive the expressions for effective stress in soil under upward and downward 

flow conditions. Explain the quicks and phenomenon.  

 

 b) The consolidation settlement of a new building founded on a 5 m thick clay 

stratum is estimated as 65 mm. The building is found to have settled by 16 mm 

in 6 months after the completion of the construction. The clay stratum is 

overlain by sand and underlain by rock. Compute (i) the time required for 50% 

consolidation to occur and (ii) the settlement that will occur in the next 6 

months 
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6. a) Explain the influence of compaction on engineering properties of soils  

 b) Explain the Terzaghi’s theory of one-dimensional primary consolidation with 

is assumptions. 

 

 

7. a) Explain active and passive earth pressures at rest conations against the 

retaining wall. 

 

 b) List out the different theories to determine the active and passive pressures. 

Discuss any one of them in detail. 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

STRENGTH OF MATERIALS-II 
(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) Find the diameter of a bar which is subjected to an axial pull of 120 kN, if the 

maximum allowable shear stress on any section is 50 MPa. 

(2M) 

 b) A close coiled helical spring is to carry a load of 950 N. Its mean coil diameter 

is 10 times that of wire diameter. Calculate the diameters of coil and wire if the 

shear stress in the material of the spring is 80 N/mm
2
. 

(3M) 

 c) Define the terms buckling and slenderness ratio (2M) 

 d) A rectangular column of width 120 mm and breadth 80 mm carries a point load 

of 120 kN at an eccentricity of 10 mm. If the minimum stress at the base of the 

section is zero, find the eccentricity of the load on the section. 

(3M) 

 e) State the assumptions made in analyzing a beam for unsymmetrical bending (2M) 

 f) How method of joint differs from the method of section in the analysis of pin 

jointed trusses 

(2M) 

PART -B 

2. a) At a point in a beam the normal stress along its length is 75 N/mm
2
. The shear 

stress at that point is 25 N/mm
2
. Find the stresses on a plane whose normal is 

inclined at 30° to the longitudinal axis. Also find the principal stresses and 

planes on which they act  

(7M) 

 b) Determine the diameter of the bolt which is subjected to an axial pull of 10 kN 

and a transverse shear force of 5 kN using maximum principal stress theory. 

Take elastic limit of material in tension = 220 N/mm
2
, factor of safety = 3 and 

Poisson’s ratio = 0.3 

 

(7M) 

3. a) A hallow shaft is to transmit 325 kW at 120 rpm. If the shear stress is not to 

exceed 70 N/mm
2
 and the internal diameter is 0.6 of the external diameter, find 

the internal and external diameters by assuming the maximum torque is 1.4 

times the average torque. 

(7M) 

 b) A leaf spring carries a central load of 2.5 kN. It is made of 10 steel plates of 5 

cm wide and 6 mm thick. If the bending stress is limited to 120 N/mm
2
, find 

the length of the spring and deflection at the centre of the spring. Take E = 200 

GPa 

 

(7M) 

4. a) Determine the crippling load for a T – section of flange 15 cm x 2cm and web 

10cmx 2cm and of length 6 m when it is used as strut with both ends hinged. 

Take E 2x10
5
 N/mm

2
. 

(7M) 

 b) A beam column 35 mm wide and 80 mm deep and 2.5 m long is pinned at the 

ends. The member carries an axial load of 75 kN along with a transverse u d l 

of 3 kN/m. Determine the maximum stress in the bar. Take E = 200 GPa.  

(7M) 
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5. a) A masonry dam of rectangular cross section 8 m high and 4 m wide has water 

upto the top on its one side. If the density of the masonry is 21.25 kN/m
3
. Find 

the resultant force and the point at which it cuts the base of the dam. 

(7M) 

 b) A column 30 cm external diameter and 15 cm internal diameter supports an 

axial load of 2500 kN and eccentric load of P (in N) at an eccentricity of 35 

cm. If the compressive and tensile stresses are not to exceed 130 N/mm
2
 and 50 

N/mm
2
 respectively. Find the value of P. respectively. Find the value of P.  

 

(7M) 

6.  Determine the maximum stresses setup and position of the neutral axis for an 

angle 50 mm x 30 mm x 6mm. The angle is used as a cantilever of length 600 

mm with 30 mm leg horizontal. A load of 1 kN is applied at the free end 

 

(14M) 

7. a) 
Find the axial forces in the members DF, EF and GF of the truss loaded and 

supported as shown in Fig. 1. 

 

(7M) 

 b) Find the magnitude and nature of forces in the members DE, DJ, IJ and DI for 

the truss loaded as shown in Fig.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

PRINCIPLES OF PROGRAMMING LANGUAGES 
(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 the problem with case sensitive names? (2M) 

 b) What mixed-mode assignments are allowed in C and Java? (3M) 

 c) What is the difference between checked and unchecked exception in java? (2M) 

 d) What are the applications of logic programming (2M) 

 e) What is an alias? What are the problems associated with it? (2M) 

 f) Write short notes on lambda calculus. (3M) 

PART -B 

2. a) Explain with an example how operator associativity can be incorporated in 

grammars 

(7M) 

 b) Describe the  concept of denotational semantics. 

 

(7M) 

3. a) Explain the differences between subtypes and derived types (7M) 

 b) Explain about subscript bindings and various array categories. 

 

(7M) 

4. a) Explain the overloaded subprogram with an example. (7M) 

 b) Explain how various implementation models of parameter passing are actually 

implemented. 

 

(7M) 

5. a) Differentiate between procedural and object oriented languages. (7M) 

 b) Write about event handling in Java. 

 

(7M) 

6. a) Explain the Basic primitives of LISP. Give suitable examples (7M) 

 b) Explain the differences between Imperative and functional languages. 

 

(7M) 

7. a) Describe about the basic elements of prolog (7M) 

 b) Explain briefly about logic programming (7M) 
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II B. Tech II Semester Regular/Supplementary Examinations, November - 2020 

THEORY OF STRUCTURES 
(Agricultural 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 is Moment of Resistance? (3M) 

 b) When the doubly reinforced sections are designed? (2M) 

 c) what is the general concept of bond. (2M) 

 d) Write down different types of loading on slabs (2M) 

 e) What is effective span. (3M) 

 f) List out the conditions for stability of retaining walls? (2M) 

PART -B 

2. a) A singly reinforced RCC beam is 300mm wide and 400mm deep, 10mm dia of 4 

bars are embedded in the tension zone of the beam at an effective concrete cover 

of 40mm. if permissible stresses for concrete & steel are 15N/mm2 & 200N/mm2 

. Find the moment of resistance and determine the type of beam. Take m=18 

(10M) 

 b) What are the assumptions made in RCC design 

 

(4M) 

3. a) Explain different types of beam sections. (5M) 

 b) A reinforced concrete beam of 300 mm width and 600 mm overall depth has a 50 

mm cover over the bottom reinforcement. The beam is subjected to a load of 24 

kN/m including its self weight for a span of 6 m. If the allowable stress in the 

concrete is 5000kN, determine the corresponding stress in steel and also 

determine the area of the reinforcement. 

 

(9M) 

4.  A simply supported R.C. beam has an effective depth of 380 mm and carries a 

uniform distributed load of 1200 Kg/m over a clear span of 6 m. The beam is 

reinforced with 6 numbers of 18 mm diameter bars at mid span. If the 

permissible bond stress is to be limited to 10 Kg/cm2 , find the distance from the 

supports where bars can bent up in pairs of resisting shear without exceeding the 

shear stress in steel beyond 1400 Kg/cm2 ? 

 

(14M) 

5.  Design a floor slab simply supported over a clear span of 3 m. The slab is to be 

finished with 25 mm thick cement concrete flooring. The super-imposed load on 

the slab is to be 3500 N per square meter. The bearing of the slab on the 

supporting walls may be taken as 230 mm. Adopt M 15 grade of concrete and 

mild steel reinforcement. Assume 2 σ cbc = 5N / mm , 2 σ st = 140N / mm , 

‘m’=19, neutral axis factor ‘k’=0.404, and lever arm factor ‘j’=0.865. Also 

assume the diameter of main and distribution bars as 10 and 6 mm respectively. 

(14M) 
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6. a) A 800 mm x 800 mm column 24000 mm long is restrained at both ends and is 

required to carry an axial load of 1800 KN.  Design the column using M40 grade 

of concrete and mild steel reinforcement. 

(8M) 

 b) In a two way slab, how the bending moments along long and short spans are 

determined as per Marcus’s method? 

 

(6M) 

7. a) Write the step wise procedure involved in the design of RCC footing for concrete 

wall. 

(9M) 

 b) What is active earth pressure and Passive earth pressure? (5M) 
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