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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

TRANSPORTATION ENGINEERING – 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                                                              (14 Marks) 
1. a) What are the factors to be considered for sleeper density? [2M] 

 b) Determine the weighted average of speed when 10 trains moves with 80kmph,           

5 trains with 85kmph, 15 trains with 90 Kmph and 20 trains with 75kmph. 

[2M] 

 c) List the systems of controlling the movement of train. [2M] 

 d) What are the various phases recommended by FAA for airport master plan? [3M] 

 e) List out special characteristics and requirements of airport drainage. [3M] 

 f) What are the requirements of navigational aids? [2M] 
 

PART –B                                                              (56 Marks) 

2. a) Write the functions of sleepers. [7M] 

 b) Find the number of sleepers required for constructing a B.G. railway track 640m 

long, using a sleeper density of M+5, where M is the length of the rail in meters. 

 

[7M] 

3. a) Write in detail about various gradients used on a railway track along with minimum 

values of each gradient. 

[7M] 

 b) What is negative super elevation? Explain. 

 

[7M] 

4. a) Explain Facing direction, trailing direction, face point and trail points of turnouts. [7M] 

 b) Explain the various functions of interlocking. 

 

[7M] 

5. a) Explain about the factors to be considered for selecting a site for an airport. [7M] 

 b) Explain the concept of zoning laws and write their limitations. 

 

[7M] 

6. a) Explain the causes of airfield flexible pavement failures. [7M] 

 b) Differentiate between Airport and Highway pavements. Discuss in brief the various 

factors to be considered in the design of Airfield pavements. 

 

[7M] 

7. a) What are wharves? With neat sketches, write about the different types of wharves. [7M] 

 b) List the navigational aids and explain their importance. [7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

TRANSPORTATION ENGINEERING – 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                                                         (14 Marks) 

1. a) What is coning of wheels? What is its purpose? [2M] 

 b) What are the objectives of providing super elevation on railway tracks? [2M] 

 c) Draw the diagram of a loose heel type switch. [2M] 

 d) List the various visual aids in airports. [3M] 

 e) Distinguish between quays and jetties. [3M] 

 f) What is the location based classification of harbors? [2M] 
 

PART –B                                                       (56 Marks) 

2. a) What do you understand by gauge? Mention the gauges used on Indian Railways and 

discuss their suitability at different locations with reasons. 

[7M] 

 b) Write a short note on the following: (i) functions of rails, (ii) requirements of rails. 

 

[7M] 

3. a) The wheel base of a vehicle moving on a BG track is 6 m. The diameter of the wheels 

is 1514 mm and the flanges project 32 mm below the top of the rail. Determine the 

extra width of the gauge required if the radius of the curve is 166 m. 

[7M] 

 b) Explain the basic requirements of an Ideal railway alignment. 

 

[7M] 

4. a) Define the terms: (i) Turn out, (ii) Right hand turn out, (iii) Left hand turn out,          

(iv) Tongue rail, (v) Stock rail and (vi) Crossing. 

[7M] 

 b) Design a turn out for a BG track if the number of the crossing is 12 and the heel 

divergence is 122 mm. Assume a simple circular curve from the toe of the switch to the 

TNC. 

 

[7M] 

5. a) The length of a runway under standard conditions is 1620 m. The airport site has an 

elevation of 270 m. Its reference temperature is 32.94
0
 C. If the runway is to be 

constructed with an effective gradient of 0.20%, determine the corrected runway 

length. 

[7M] 

 b) Write a note about ICAO classification of airports. 

 

[7M] 

6. a) Write about LCN system of air filed pavement with relevant figures. [7M] 

 b) Explain any six factors for which a harbor engineer must have consideration while 

planning and designing a harbor. 

 

[7M] 

7. a) Explain briefly about various types of dredgers. [7M] 

 b) Describe a composite breakwater with sketches. [7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

TRANSPORTATION ENGINEERING – 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                                                       (14 Marks) 

1. a) Write down the different gauges in different countries. [2M] 

 b) Explain the factors affecting safe speed on curves. [2M] 

 c) Draw a neat diagram of turnout from curved main track. [2M] 

 d) Write a short note on airport lighting. [3M] 

 e) State the sources of sub surfaces drainage of the pavement. [3M] 

 f) Write a short note on buoys. [2M] 
 

PART –B                                                      (56 Marks) 

2. a) What are the functions of sleepers in railways? Explain. [7M] 

 b) Explain the different methods of welding of rails. 

 

[7M] 

3. a) Explain briefly about cant deficiency and negative super elevation. [7M] 

 b) Determine the length of a transition curve and draw the offsets at every 15m. Given 

that the design speed of the train on curve is 96 kmph on a B.G track. 

 

[7M] 

4. a) Describe briefly about design calculations of turnouts. [7M] 

 b) Enumerate the engineering principles of signaling system. 

 

[7M] 

5. a) State what surveys are generally carried out for site selection of a runway? [7M] 

 b) Explain the concept of zoning laws.  

 

[7M] 

6. a) Write an overview of airport pavement design methods. [7M] 

 b) Write a short note on structural evaluation of runway pavements. 

 

[7M] 

7. a) Explain how the maintenance of ports and harbors is done? [7M] 

 b) Write a short note on navigational aids. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

TRANSPORTATION ENGINEERING – 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                                                       (14 Marks) 

1. a) Explain different types of gauges in India and abroad. [2M] 

 b) Define momentum gradient. [2M] 

 c) Draw a neat diagram of loose heel type switch. [2M] 

 d) List the various visual aids in airports. [3M] 

 e) What are the ill effects of poor drainage of airport pavements? [3M] 

 f) Describe briefly about types of navigational aids. [2M] 

PART –B                                                        (56 Marks) 

2. a) Describe about the functions of ballast. [7M] 

 b) Define creep? Explain briefly about wave theory of creep. 

 

[7M] 

3. a) Evaluate different types of curves and also classify the curves based on Heads? [7M] 

 b) What would be the permissible speed on the curve? If on a 7
0
 M.G. track, the 

average speed of different trains is 50 kmph and allowable cant deficiency is 

half that of maximum cant deficiency. 

 

[7M] 

4. a) Explain briefly about types of switches. [7M] 

 b) Describe briefly the major features of absolute block system and automatic 

block system. 

 

[7M] 

5. a) What is master plan of an airport? State its objectives in general. [7M] 

 b) Draw and explain a typical sketch showing an outline of the outer horizontal, 

conical, inner horizontal and transitional surfaces in an airport. 

 

[7M] 

6. a) Explain the features of the flexible pavement design as per CBR method. [7M] 

 b) Write the possible repairs to treat distortions of asphalt airport pavement 

surfaces. 

 

[7M] 

7. a) Write down the classification, advantages and disadvantages of harbors. [7M] 

 b) Write a short note on jetties. [7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

PULSE AND DIGITAL CIRCUITS  
 (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                                                                   (14 Marks) 

1. a) What is the condition of a RC high pass circuit to acts as differentiator? [2M] 

 b) Compare the response of parallel clipper of ideal diode and practical diode. [2M] 

 c) List out the other names of bistable multivibrator.  [2M] 

 d) If R1=10KΩ, R2=5KΩ and C1= C2=0.1µF, find the frequency of the astable output. [3M] 

 e) Define sweep time and restoration time. [3M] 

 f) Define AOI gates and write the truth table. [2M] 

 

                                                                 PART –B                                                                  (56 Marks) 

2. a) Prove that RC high pass circuit generates impulses at low time constants when the 

square wave is given as input. 

[7M] 

 b) Assume an Oscilloscope cable capacitance is 100 pF. The input impedance of the 

scope is 2 MΩ in Parallel with 10 pF. What is (i) attenuation of the probe and  

(ii) C for best Response? 

 

[7M] 

3. a) Explain the effect of Cut-in-voltage of diode in a parallel clipping circuit. [7M] 

 b) Explain the positive peak voltage limiters below reference level. 

 

[7M] 

4. a) Explain the transistor turn-on and turn-off timings with suitable diagrams. [7M] 

 b) The fixed biased binary uses transistors with the (hfe)min=20. The circuit parameters 

are: Vcc=12V, VBB= -3V, Rc=1kΩ, R1=5kΩ, R2=10KΩ, VCE(sat)=0.3V, 

VBE(sat)=0.7V. Find: (i) the steady state Voltages and currents, (ii) the heaviest load 

it can derive still maintaining one transistor in cut-off and other in Saturation, (iii) the 

maximum ICBO tolerated. 

 

[7M] 

5. a) Design an astable multivibrator to meet the following specifications: 

Vcc =10V, Ic=2mA, hFE=30. The output should be a square wave of 1 KHz with 60% 

duty cycle. 

[7M] 

 b)  Explain triggering of a monostable multivibrator. 

 

[7M] 

6. a) How are linearly varying current Waveforms generated? Explain. [7M] 

 b) Explain the basic principles of Miller and Bootstrap time - base generators. 

 

[7M] 

7. a) Draw the circuit of a 3-input OR gate using diodes and resistors and explain the 

operation with a Truth Table. 

[7M] 

 b) Distinguish between sampling gates and logic gates and also give examples for each 

of them. 

[7M] 

 

*****  
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

PULSE AND DIGITAL CIRCUITS  
 (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                                                            (14 Marks) 

1. a) What is the condition of a RC low pass circuit to acts as an integrator? [2M] 

 b) Define transfer characteristics. Compare the transfer characteristics of a series and 

parallel clipper at ideal diode condition. 

[3M] 

 c) Define the Hysteresis loss. [2M] 

 d) Draw the various wave shapes of the astable multivibrator. [3M] 

 e) Classify the time base generators. [2M] 

 f) Draw the diagram of 2-input DTL-NAND gate. [2M] 
 

                                                                 PART –B                                                           (56 Marks) 

2. a) Prove that RC low pass circuit can convert square wave signal into Triangular wave. [7M] 

 b) Write short notes on a RLC ringing circuit. 

 

[7M] 

3. a) Draw the basic circuit diagram of a DC restorer circuit and explain its operation. 

Sketch the output Waveforms for a Sinusoidal input. 

[7M] 

 b) Explain the working of a two level diode clipper with the help of neat diagrams. 

 

[7M] 

4. a) Estimate the transistor turn-on and turn-off timings if Td=Tf=1µs, Tr=10µs and 

Ts=20µs. 

[7M] 

 b) Explain symmetrical triggering of bistable multivibrator with a neat circuit diagram. 

 

[7M] 

5. a) If R1=20 KΩ and R2= 10 KΩ and C1=C2=0.01µF, find the frequency and duty cycle 

of the astable output. 

[7M] 

 b) With suitable waveforms, explain the function of a Monostable multivibrator. 

 

[7M] 

6. a) Explain the principle of an exponential sweep circuit with resultant wave form. [7M] 

 b) Write and prove the relation between slope error(es), displacement error(ed) and 

transmission error(et) with reference to a sweep circuit. 

 

[7M] 

7. a) What do you mean by unidirectional and bidirectional sampling gates? Explain. [7M] 

 b) Draw and explain the circuit diagram of a diode OR gate for Positive logic. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

PULSE AND DIGITAL CIRCUITS  
 (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                                                          (14 Marks) 

1. a) Define and classify the attenuators.  [2M] 

 b) In a clamping circuit Rr =200kΩ, and Rf =300Ω, find resultant resistance value. [2M] 

 c) Define TON and TOFF of a diode switching time. [2M] 

 d) Define free running multivibrator. [3M] 

 e) Define sweep-speed error. [3M] 

 f) Draw the diagram of 2- input TTL-NAND gate. [2M] 
 

                                                                 PART –B                                                      (56 Marks) 

2. a) For a low pass RC circuit it is desired to pass a 2 ms sweep of a ramp input, with 

less than 0.5% transmission error, determine the upper 3-dB frequency. 

[7M] 

 b) Define and explain the damping conditions. 

 

[7M] 

3. a) Prove that a 2-level diode clipper circuit can convert Sinusoidal signal into 

Square wave. 

[7M] 

 b) Write short notes on practical clamping circuits. 

 

[7M] 

4. a) Explain the function of piece wise linear model of diode. [7M] 

 b) Discuss the different methods of triggering to a flip-flop circuit. Explain the role 

of commutating capacitors in a binary Circuit. 

 

[7M] 

5. a) Find the pulse-width period and frequency of output of an astable multivibrator 

for given R1=R2 =100kΩ and C1=C2=0.1µF?  

[7M] 

 b) Define the overshoot and derive the equation for it. 

 

[7M] 

6. a) Draw and explain the response curve of bootstrap circuit with respect to different 

gate-width conditions. 

[7M] 

 b) Draw and explain the transistorized Miller sweep circuit. 

 

[7M] 

7. a) Draw the circuit diagram of a NAND gate using TTL logic and explain its 

operation. 

[7M] 

 b) What is pedestal? How it effect the output of sampling gates? [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

PULSE AND DIGITAL CIRCUITS  
 (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                                                                     (14 Marks) 

1. a) Compare the current response of RLC series and parallel circuits. [2M] 

 b) Define negative clamper and negative peak clamper. [2M] 

 c) Define storage time, fall time, Rise time, and delay time. [2M] 

 d) Draw the various wave shapes of the astable multivibrator. [3M] 

 e) If the transmission error is 8 ms, estimate the sweep speed error and displacement 

error. 

[3M] 

 f) Draw the diagram of DTL NOR gate. [2M] 
 

                                                                 PART –B                                                                (56 Marks) 

2. a) Define Tilt and derive the expression for % of Tilt. [7M] 

 b) Explain the use of attenuators in a CRO probe. 

 

[7M] 

3. a) What is a slicer? Explain the operation of slicer with a circuit diagram. [7M] 

 b) Sketch the output waveform for the clipping circuit with reference level +4V and 

input signal is a triangular wave with peak to peak is 20V. 

 

[7M] 

4. a) Explain how a Schmitt trigger can be used as a Comparator and as a Squaring 

circuit? 

[7M] 

 b) Explain with suitable waveforms that diode can be used as a switch? 

 

[7M] 

5. a) Derive the expression for time period ‘T’ in a Monostable multivibrator. [7M] 

 b) What is rounding? How the rounding distortion is eliminated in astable 

Multivibrator? 

 

[7M] 

6. a) Draw the circuit of a transistorized boot-strap generator and explain its working. [7M] 

 b) Draw the typical waveform of a time base voltage and clearly indicate the restoration 

time and fly-back time on it.  

 

[7M] 

7. a) List out different logic families and explain any one of the family for ‘OR’ gate 

design. 

[7M] 

 b) Explain the working principle of a 2-diode sampling gate. [7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

DYNAMICS OF MACHINERY 

(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 FOUR Questions from Part-B 

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

                                                               PART –A                                                             (14 Marks) 

1. a) Define spinning. [2M] 

 b) Write about boundary friction. [2M] 

 c) What is meant by fluctuation of energy? [2M] 

 d) Write about sensitiveness. [3M] 

 e) Differentiate between primary and secondary balancing. [3M] 

 f) List the types of damping. [2M] 
 

                                                                    PART –B                                                             (56 Marks) 

2.  A racing car weighs 20 kN. It has a wheel base of 2 m, track width of 1 m and height 

of C.G. 300 mm above the ground level and lies midway between the front and rear 

axle. The engine flywheel rotates at 3000 rpm clockwise when viewed from the front. 

The moment of inertia of the flywheel is 4 kg-m
2
 and moment of inertia of each 

wheel is 3 kg-m
2
. Find the reactions between the wheels and the ground when the car 

takes a curve of 15 m radius towards right at 30 km/hr, taking into consideration the 

gyroscopic and the centrifugal effects. Each wheel radius is 400 mm. 
 

[14M] 

3. a) A cone clutch is used for transmitting a torque of 3x10
6 

N.M. The mean diameter is 

20 mm and the semi cone angle is 12
0
.  The coefficient of friction is 0.25 and the 

normal pressure at the mean radius must not exceed 1.4x10
5
 N/m

2
. Calculate the 

necessary width of the contact surface. Also find the axial force needed to hold the 

clutch surface together. 

[9M] 

 b) Describe the working of rope brake dynamometer with a neat diagram. 
 

[5M] 

4.  The turning moment requirement of a machine is represented by the equation 

T=(1000 + 500 sin2θ - 300 cos2θ) N-m, where θ is the angle turned by the crankshaft 

of the machine. If the supply torque is constant, determine: 

i) The moment of inertia by the flywheel. The total fluctuation of speed is not to 

exceed one percent of the mean speed of 300 rpm. 

ii) Angular acceleration of the flywheel when the crankshaft has turned through 45
0
 

from the beginning of the cycle. 

iii) The power required to drive the machine.  
 

[14M] 

5.  In a spring loaded Hartnell type of governor, the mass of each ball is 4 kg and the lift 

of the sleeve is 50 mm. The governor begins to float at 240 rpm, when radius of the 

ball path is 110 mm. The mean working speed of the governor is 20 times the range 

of the speed when friction is neglected. The lengths of the ball and roller arms of the 

bell-crank lever are 120 mm and 100 mm respectively. The pivot centre and the axis 

of governor are140 mm apart. Determine the initial compression of the spring, taking 

in to consideration of arms. 

 

1 of 2 
 

[14M] 
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6. a) Describe about locomotive balancing with appropriate examples. [6M] 

 b) A, B, C and D are four masses carried by a rotating shaft at radii 100 mm, l50 mm,   

150 mm and 200 mm respectively. The planes in which masses rotate are spaced at 

500 mm apart and the magnitude of the masses B, C and D are 9 kg, 5 kg and 4 kg 

respectively. Find the required mass A and the relative angular settings of the 4 

masses so that the shaft shall be in complete balance. 
 

[8M] 

7. a) A shaft 50 mm diameter and 3 m long. It is simply supported at the ends and carries 

three masses 100 Kg, 120 Kg and 80 Kg at 1.0 m, 1.75 m and 2.5 m respectively 

from the left support. Taking E=20 GN/m
2
. Find the frequency of transverse 

vibrations using Rayleigh’s method. 

[9M] 

 b) Explain about free vibration of spring mass system. [5M] 

 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

DYNAMICS OF MACHINERY 

 (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 FOUR Questions from Part-B 

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

                                                            PART –A                                                               (14 Marks) 

1. a) Define precession. [2M] 

 b) Write about film lubrication. [2M] 

 c) State the applications of fly wheels. [2M] 

 d) Write about watt governor. [3M] 

 e) What is meant by hammer blow? [3M] 

 f) Write about whirling of shafts. [2M] 
 

                                                                   PART –B                                                             (56 Marks) 

2.  The turbine rotor of a ship has a mass of 20 tonnes and a radius of gyration of 0.75 m. 

Its speed is 2000 rpm. The ship pitches 6
0
 above and below the horizontal position. 

One complete oscillation takes 18 seconds and the motion is simple harmonic. 

Determine: i) The maximum couple tending to shear the holding down bolts of the 

turbine; ii) The maximum angular acceleration of the ship during pitching; iii) The 

direction in which the bow will tend to turn while rising, if the rotation of the rotor is 

clockwise when looking from rear. 
 

[14M] 

3.  A band and block brake having 12 blocks, each of which subtends 15
0
 at the centre, is 

applied to a rotating drum of 600 mm diameter. The blocks are 75 mm thick. The 

drum and the flywheel mounted on the same shaft have a mass of 1800 kg and have 

combined radius of gyration of 600 mm. The two ends of the band are attached to pins 

on the opposite sides of the brake fulcrum at distances of 40 mm and 150 mm from 

the fulcrum. Calculate: i) the maximum braking torque, ii) the angular retardation of 

the drum, iii) the time taken by the system to be stationary from the rated speed of   

300 r.p.m. Take coefficient of friction is 0.3 
 

[14M] 

4. a) A machine requires a torque of (1500+200sinθ) N-m to drive it, where θ is the angle 

of rotation of shaft.  The machine is directly connected to an engine which produces a 

torque (1500+250sinθ) N-m. The flywheel and other rotating parts have a mass      

300 kg at radius of gyration 200 mm.  Mean speed is 200 rpm.  Find: i) Kinetic 

Energy of flywheel; ii) Percentage coefficient of fluctuation of speed; iii) Crank angle 

at Maximum Turning Moment. 

[8M] 

 b) Explain the dynamic force analysis of slider crank mechanism. 
 

[6M] 

5. a) Calculate the minimum speed of a Proell governor, which has equal arms each        

200 mm and are pivoted on the axis of rotation. The mass of each ball is 4 kg and the 

central mass on the sleeve is 20 kg. The extension arms of the lower links are each  

60 mm long and parallel to the axis when the  minimum radius of the ball is 100 mm. 

[9M] 

 b) Explain about spring loaded governors. 

 

1 of 2 

 
 

[5M] 
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6.  A single cylinder reciprocating engine runs at 150 r.p.m. The stroke is 30 cm, mass of 

reciprocating parts 100 kg mass of revolving parts assumed concentrated at the crank 

pin is 120 kg. Find the magnitude of the balance mass required to be placed opposite 

at the crank at a radius of 16 cm, which is equivalent to all of the revolving and two 

thirds of the reciprocating masses. If the crank turns 45
0
 from the inner dead centre, 

find the magnitude of unbalance force due to the balance mass. 
 

[14M] 

7. a) A shaft of 10 cm diameter and 100 cm long is fixed at one end and other end carries a 

flywheel of mass 80 kg. Taking young's modulus for the shaft material                        

as 2x10
6
 kg/cm

2
, find the natural frequency of longitudinal and transverse vibrations. 

[7M] 

 b) A shaft of 100 mm diameter and 1 m long is fixed at one end, and the other end carries 

a flywheel of mass 1 tonne. The radius of gyration of the flywheel is 0.5 m. Find the 

frequency of torsional vibrations, if the modulus of rigidity of the shaft material is      

80 GN/m
2
. 

[7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

DYNAMICS OF MACHINERY 

 (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 FOUR Questions from Part-B 

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

                                                          PART –A                                                              (14 Marks) 

1. a) Define gyroscopic couple. [2M] 

 b) State the types of brakes. [2M] 

 c) Write the importance of turning moment diagrams. [2M] 

 d) Briefly explain isochronism. [3M] 

 e) What is meant by swaying couple? [3M] 

 f) Write about critical speeds of shafts. [2M] 
 

                                                            PART –B                                                              (56 Marks) 

2.  The rotor of a turbine installed in a boat with its axis along the longitudinal axis of the 

boat makes 1500 rpm clockwise when viewed from the stern. The rotor has a mass of 

750 kg and a radius of gyration of 300 mm. If at an instant, the boat pitches in the 

longitudinal vertical plane so that bow rises from the horizontal plane with an angular 

velocity of 1 rad/s, determine the torque acting in the boat and the direction in which it 

tends to turn the boat at the instant.   
 

[14M] 

3. a) Describe the working of a band and block brake with the help of a neat sketch. Deduce 

the relation for ratio of tight and slack side tensions.  

[8M] 

 b) Describe with a neat sketch the working of a single plate friction clutch.    
 

[6M] 

4.  The equation of the turning moment diagram for a three-crank engine is given by     

T(N-m)=25000-7500sin3θ, where θ radians is the crank angle from the inner dead 

centre. The moment of inertia of the flywheel is 400 kg-m
2
, and the mean engine speed 

is 300 rpm. Calculate the power of the engine and the total percentage fluctuation of 

speed of the flywheel, if the resisting torque is constant. 
 

[14M] 

5.  The lengths of the upper and lower arms of a Porter governor are 200 mm and 250 mm 

respectively. Both the arms are pivoted on the axis of the rotation. The central load is 

150 N, the weight of each ball is 20 N and the friction of the sleeve together with the 

resistance of the operating gears is equivalent to a force of 30 N at the sleeve. If the 

limiting inclinations of the upper arms to the vertical are 300 and 400, determine the 

range of speed of the governor.    
 

[14M] 

6.  Three cylinders of an air compressor have their axes 120
0 

to one another and their 

connecting rods are coupled to a single crank. The stroke is 12 cm and the length of 

each connecting rod 20 cm. The mass of the reciprocating parts per cylinders is 2 Kg. 

Determine the maximum primary and secondary forces acting on the frame of the 

compressor when running at 2500 rpm. Describe the method by which such forces may 

be balanced. 
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7. a) Derive an equation for the natural frequency of free transverse vibration of a shaft 

loaded with a number of concentrated loads by energy method. 

[6M] 

 b) A steel shaft 6 cm diameter and 50 cm long fixed at one end carries a flywheel of mass 

100 kg and radius of gyration 30 cm at its free end. Find the frequency of free 

longitudinal and transverse vibrations. 

[8M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

DYNAMICS OF MACHINERY 

 (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 FOUR Questions from Part-B 

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

                                                         PART –A                                                                 (14 Marks) 

1. a) Differentiate between spinning and precession. [2M] 

 b) State the types of dynamometers. [2M] 

 c) Write about crank effort. [2M] 

 d) What is meant by hunting of governors? [3M] 

 e) Define variation of tractive effort. [3M] 

 f) Write about torsional vibrations. [2M] 
 

                                                             PART –B                                                                 (56 Marks) 

2. a) An aircraft consists of a propeller. It also consists of engine and propeller mass 

moment of inertia 150 kg-m
2
. The engine rotates at 3600 rpm in a sense clockwise 

looking from rear. The aircraft completes half circle of radius 100 m towards left 

when flying at 360 km per hr. Determine the gyroscopic couple on the air-craft and 

state its effect. 

[9M] 

 b) Explain the effect of precession motion on the stability of ships. 
 

[5M] 

3. a) A band brake used for a winch is wound round a drum of 0.75 m diameter, keyed to 

the shaft. The two ends of the band are attached to the pins on the opposite sides of 

the fulcrum of the brake lever at distances of 25 mm and 100 mm from the fulcrum. 

The angle of lap on the drum is 240
0
. The coefficient of friction is 0.25. Find the 

torque which can be applied by the brake when a force of 500 N applied to the lever 

upwards at a distance of 1 m from the fulcrum. Consider clockwise and counter-

clockwise directions of rotation. 

[8M] 

 b) Find the power lost in friction assuming: i) uniform pressure and ii) uniform wear; 

when a vertical shaft of 100 mm diameter rotating at 150 rpm rests on a flat end foot 

step bearing. The co-efficient of friction is equal to 0.05 and shaft carries a vertical 

load of 15 kN. 
 

[6M] 

4. a) Find the maximum and minimum speeds of a flywheel of mass 3250 kg and radius 

of gyration 1.8 m, when the fluctuation of energy is 112 kN-m. The mean speed of 

the engine is 240 rpm.          

[8M] 

 b) Describe about angular velocity and acceleration of connecting rod. 
 

[6M] 

5.  A governor of the Hartnell type has equal balls of mass 3 Kg, set initially at a radius 

of 200 mm. The arms of the bell crank lever are 110 mm vertically and 150 mm 

horizontally. Find: i) The initial compressive force on the spring if the speed for an 

initial ball radius of 200 mm is 240 rpm, and   ii) the stiffness of the spring required 

to permit a sleeve movement of 4 mm on a fluctuation of 7.5% in the engine speed. 
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6. a) Four weights A, B, C and D revolve at equal radius and are equally spaced along a 

shaft. The weight B weighs 70 N and the radii of C and D makes angles of 90
0
 and 

220
0
 respectively with the radius of B. Find the magnitude of weights A, C, and D.     

[8M] 

 b) Why balancing of rotating parts necessary for high speed engines? Explain. 
 

[6M] 

7.  Two rotors A and B are attached to the ends of a shaft 600 mm long. The mass of the 

rotor A is 400 Kg and its radius of gyration is 400 mm. The corresponding values of 

rotor B are 500 Kg and 500 mm respectively. The shaft is 80 mm diameter for the 

first 250 mm, 120 mm diameter for next 150 mm and 100 mm diameter for the 

remaining length. Modulus of rigidity of the shaft material is 0.8x10
5
 MN/m

2
. Find 

the position of the node, the frequency of torsional vibrations. 

[14M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPUTER ARCHITECTURE AND ORGANIZATION 
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation 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                                                              (14 Marks) 

1. a) What is a Big – Endian and Little- Endian representation?  [2M] 

 b) What do you mean by assembler directives?  [2M] 

 c) What is bit pair recoding? Give an example.  [2M] 

 d) What is PCI bus?  [3M] 

 e) Define Memory Access time and memory cycle time. [3M] 

 f) Define micro routine and micro instruction.  [2M] 
 

                                                                 PART –B                                                        (56 Marks) 

2. a) Discuss the design of a basic computer. [7M] 

 b) Compare single bus structure and multiple bus structure with examples.  

 

[7M] 

3. a) List out the various Shift and Rotate Instructions with examples. [7M] 

 b) What do you mean by assembly language? Write an assembly language 

program to read two values and perform an arithmetic operation on it. 

 

[7M] 

4. a) Perform the arithmetic operations (+42)+(-13) and (-42)-(-13) in binary using 

signed 2’s complement representation for negative numbers. 

[7M] 

 b) Explain how Index addressing mode, Immediate addressing mode and Relative 

addressing mode work? 

 

[7M] 

5. a) Explain the different methods used for handling the situation when multiple 

interrupts occurs.  

[7M] 

 b) Explain the following: 

i) interrupt controller     

ii) polling 

iii) Enabling and Disabling Interrupts. 

 

[7M] 

6. a) Describe any six ways of improving the cache performance. [7M] 

 b) Discuss about Magnetic Hard Disks. 

 

[7M] 

7. a) Explain the difference between micro programmed control and hardwired 

control. 

[7M] 

 b) Explain the design of Control unit with a neat diagram. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPUTER ARCHITECTURE AND ORGANIZATION 
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation 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                                                  (14 Marks) 

1. a) Explain about Bus structure.  [2M] 

 b) What is indirect addressing mode?  [2M] 

 c) What is signed binary? Give example.  [2M] 

 d) What do you mean by memory mapped I/O?  [3M] 

 e) What do you mean by static memories?  [3M] 

 f) What are the features of the hardwired control? [2M] 
 

                                                                 PART –B                                               (56 Marks) 

2. a) Draw and explain the basic block diagram of a digital computer. Also list the 

different types of computers. 

[7M] 

 b) What is Application Software? Explain with examples. 

 

[7M] 

3. a) Explain the role of Stacks and Queues in computer programming equation. [7M] 

 b) List and explain different instruction formats. 

 

[7M] 

4. a) Explain the algorithms for performing arithmetic operations with decimal data. [7M] 

 b) With examples explain the Branch type instructions. 

 

[7M] 

5. a) Explain the Direct Memory Access. How it improves the performance of the 

system? 

[7M] 

 b) Distinguish between Synchronous Bus and Asynchronous Bus. 

 

[7M] 

6. a) Discuss the different mapping techniques used in cache memories and their 

relative merits and demerits. 

[7M] 

 b) How can you enhance the speed and capacity of memories? Explain.       

                      

[7M] 

7. a) Explain the concept of micro programmed control unit.  [7M] 

 b) Formulate a mapping procedure that provides eight consecutive micro 

instructions for each routine. The operation code has 7 bits and control memory 

has 2048 words. 

[7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPUTER ARCHITECTURE AND ORGANIZATION 
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation 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                                                                 (14 Marks) 

1. a) What are the basic functional units of a computer? [2M] 

 b) Define auto increment mode of addressing? Give example. [2M] 

 c) What are the logic instructions?  [2M] 

 d) Write the factors to be considered in designing an I/O subsystem.  [3M] 

 e) Define Hit and Miss. [3M] 

 f) Name some register output control signals.  [2M] 
 

                                                                 PART –B                                                             (56 Marks) 

2. a) What is a System Software? Explain with examples.  [7M] 

 b) Write briefly about the evolution of a Computer Architecture. 

 

[7M] 

3. a) Explain three-address, two-address, one-address, and zero-address instructions with 

an example. 

[7M] 

 b) Write register transfer instructions for the following bit operations: 

i) Select complement,   ii) Select clear,    iii) Insert,     iv) Right circular shift. 

 

[7M] 

4. a) Explain the design of a 4-bit Arithmetic unit with two selection variables, which 

performs the basic arithmetic functions. 

[7M] 

 b) Define addressing modes. What are the different types of addressing modes? 

Explain them with examples. 

 

[7M] 

5. a) What is an I/O Interface? What are the functions of typical I/O interface? Explain. [7M] 

 b) Discuss the DMA operation with neat diagram in detail. 

 

[7M] 

6. a) What are the various semiconductor memories available? Explain. [7M] 

 b) Write short notes on Optical Disks. 

 

[7M] 

7. a)  Discuss the Fundamental Concepts of Register Transfers. [7M] 

 b) Explain in detail various fields of micro-instruction format with a neat diagram.  

 

[7M] 

 

***** 

  

SET - 3 R16 Code No: R1631041 



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

  

 

 

III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPUTER ARCHITECTURE AND ORGANIZATION 
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation 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                                                                      (14 Marks) 

1. a) Give the basic performance equation.  [2M] 

 b) What is the difference between Stack and Queue?  [2M] 

 c) List the basic instruction types.  [2M] 

 d) Why I/O devices cannot be directly connected to the system bus?  [3M] 

 e) Write the formula for the average access time experienced by the processor in a 

system with two levels of caches.  

[3M] 

 f) What are the factors that determine the control signals?  [2M] 
 

                                                                 PART –B                                                                (56 Marks) 

2. a) Explain the various Data types that are represented in computers with example. [7M] 

 b) Explain various historical developments in computer architecture with respect to its 

performance improvement. 

 

[7M] 

3. a) With a neat diagram, describe the various registers in a typical CPU. [7M] 

 b) Write an assembly language program to count odd numbers of 1 to 100. 

 

[7M] 

4. a) Explain various I/O operations used to perform read and write operations. [7M] 

 b) Multiply the following pair of signed 2's  complement number using Booth 

multiplication Algorithm: 

A = 010111   

B = 101100. 

 

[7M] 

5. a) Write the factors considered in designing an I/O subsystem and explain them. [7M] 

 b) Define the following: 

i) Interrupt,   ii) Priority Interrupt,     iii) Interrupt Hard ware. 

 

[7M] 

6. a) Write notes on Internal organization of ROM memories. [7M] 

 b) Write short notes on secondary storage devices. 

 

[7M] 

7. a) What are the two approaches used for generating the control signals in proper 

sequence? Explain any one. 

[7M] 

 b) Explain address sequencing in micro programmed control unit. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPILER DESIGN 
(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                                                               (14 Marks) 

1. a) Discuss about compiler writing tools. [2M] 

 b) Define a parse tree. How can you say that given grammar is ambiguous? [2M] 

 c) What is a Look ahead operator? Mention its purpose in LALR. [2M] 

 d) What is intermediate code generation? [3M] 

 e) What meant by basic blocks? Where they are used? [3M] 

 f) Discuss the contents of an activation record. [2M] 
 

                                                           PART –B                                                            (56 Marks) 

2. a) What are different phases of a Compiler? Explain with a diagram. [7M] 

 b) Specify the need and role of Lexical Analyzer. 

 

[7M] 

3. a) What are different parsing operations in shift reduce parser? Perform shift 

reduce parsing method for the input string id1+id2*id3. 

[7M] 

 b) What is mean by left recursion? How to eliminate left recursion for the 

following grammar: E->E+T/T, T->T*F/F, F->(E)/id. 

 

[7M] 

4. a) Explain grammar with an example. How LR parsers can handle ambiguity? 

What is the role of priority and associativity in it?  

[7M] 

 b) What is the Syntax Directed Translation (SDT)? How attributed grammars are 

used to generate intermediate code for expressions using SDTs? 

 

[7M] 

5. a) Give the various representations of 3 address code for, A=B+C*(D/E)-(F+6)*9. [7M] 

 b) Write a translational scheme to perform type checking of statements. 

 

[7M] 

6. a) List the different storage allocation strategies and explain them. [7M] 

 b) Explain in detail a simple stack allocation scheme. 

 

[7M] 

7. a) What is a DAG? Mention its applications. [7M] 

 b) Explain the characteristics of peephole optimization. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPILER DESIGN 
 (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                                                            (14 Marks) 

1. a) What are different errors can be occurred in different phases? [2M] 

 b) Differentiate between regular expression and context free grammar. [2M] 

 c) Define attributes of grammar symbols. [2M] 

 d) What is dangling else problem? [3M] 

 e) List the characteristics of peephole optimization. [3M] 

 f) Discuss the contents of activation record. [2M] 
 

                                                                        PART –B                                                           (56 Marks) 

2. a) What is a regular expression? Design a transition diagram for keywords. [7M] 

 b) Why lexical and syntax analyzers are separated? Explain in detail. 

 

[7M] 

3. a) Differentiate between right most derivation and left most derivation with an 

example. 

[7M] 

 b) Construct a parse tree for the given grammar: 

S->iCtS 

S->iCtSeS 

S->a 

C->b. 

 

[7M] 

4. a) Construct a LALR parsing table for following grammar: Sʹ->S 

                                                                                      S->CC 

                                                                                      C->cC/d. 

[7M] 

 b) What are the limitations in SLR parser? How they are rectified in CLR and LALR 

parsers? 

 

[7M] 

5. a) Differentiate between intermediate code and code generation. [7M] 

 b) Explain the different intermediate code generation techniques. 

 

[7M] 

6. a) Write the algorithm to construct flow graph for finding Sum of ‘N’ natural numbers. [7M] 

 b) Define induction variables. Illustrate elimination of induction variable with an 

example. 

 

[7M] 

7. a) Illustrate how a machine model affects code generation? [7M] 

 b) Explain the basic functionalities of IN, OUT and KILL in data flow analysis. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPILER DESIGN 
 (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                                                               (14 Marks) 

1. a) What are compilers? Why we need compilers? [2M] 

 b) Define left factoring. [2M] 

 c) Discuss the role of handle in parsing. [2M] 

 d) Generate abstract syntax tree for a-4*c/10.  [3M] 

 e) What do you meant by reduction in strength? Give an example. [3M] 

 f) List major problems in code generation. [2M] 
 

                                                               PART –B                                                              (56 Marks) 

2. a) What are the cousins of Compiler? Explain their role in language processing. [7M] 

 b) Write a simple ‘C’ program to read and display a string. Design lexical analyzer 

to identify tokens in it. 

 

[7M] 

3. a) Differentiate between top down parsing and bottom up parsing techniques. [7M] 

 b) Construct the top down parser using recursive descent parser. 

 

[7M] 

4. a) Write the algorithm for construction of a canonical LR parsing table. [7M] 

 b) Construct set of LR(1) items for a grammar  given below Sʹ->S 

                                                                                        S->CC 

                                                                                        C->cC/d. 

 

[7M] 

5. a) What do you meant by abstract translation scheme? Discuss about its structure. [7M] 

 b) List the production and semantic action for Boolean expressions using abstract 

translation scheme. 

 

[7M] 

6. a) Why code optimization is required? Discuss about different types of code 

optimization techniques. 

[7M] 

 b) What is a flow graph? Describe where it is used? 

 

[7M] 

7. a) Explain the various optimization techniques used for peephole.  [7M] 

 b) Write about Register Allocation and Assignment. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

COMPILER DESIGN 
 (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                                                                   (14 Marks) 

1. a) Define Lex tool? [2M] 

 b) Give the example of ambiguous grammar? [2M] 

 c) What are LR grammars? [2M] 

 d) Write various intermediate code representations. [3M] 

 e) How storage allocation is done in symbol table. [3M] 

 f) Why code optimization is optional phase. [2M] 
 

                                                             PART –B                                                               (56 Marks) 

2. a) Explain the approach for designing of lexical analyzer. [7M] 

 b) Differentiate: (i) Pass and phase of a compiler;  (ii) Front end and back end of a 

compiler. 

 

[7M] 

3. a) For an input string id1+id2*id3 perform parsing action using shift-reduce.  [7M] 

 b) State and explain the rules to construct first and follow functions for the given 

grammar; EE+T/T, TT*F/F, F(E)/id. 

 

[7M] 

4. a) Write the algorithm for construction of a Simple LR parsing table. [7M] 

 b) Construct a set of LR(0) items for a grammar  given below S->L=R 

                                                                                             S->R 

                                                                                             L->*R 

                                                                                             L->id 

                                                                                             R->L. 

 

[7M] 

5. a) Differentiate between parse tree and syntax tree. [7M] 

 b) Write the syntax- directed translation scheme to construct syntax trees. 

 

[7M] 

6. a) Generate the control flow for if and while statements using Boolean expression. [7M] 

 b) What is meant by Back patching? What are functions of it? 

 

[7M] 

7. a) Write about implementation of a simple stack- allocation scheme. [7M] 

 b) Differentiate between register descriptors and address descriptors. [7M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021 

LINEAR IC APPLICATIONS  
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                           PART –A                                                       (22 Marks) 

1. a) What is the purpose of level translator in differential amplifier? [3M] 

 b) Define slew rate? Give typical value for 741C Op-amp. [4M] 

 c) What are the effects of voltage series feedback in Op-amp? [4M] 

 d) What is capture range and lock range in a PLL? [4M] 

 e) What is the purpose of reset pin in a 555 timer IC? [4M] 

 f) Define conversation time and settling time with respect to analog-to-digital 

converters. 

[3M] 

                                                                 PART –B                                                     (48 Marks) 

2. a) Draw the dual input and dual output differential amplifier and explain its 

characteristics. 

[8M] 

 b) What is the significance of coupling? Explain about DC coupling with the help of a 

neat diagram. 

 

[8M] 

3. a) Explain the different frequency compensation techniques of operational amplifier. [8M] 

 b) An operational amplifier has a differential gain of 90 dB and CMRR is 100 dB. If 

two input voltages are 3 μV, and 2 μV respectively, calculate the differential mode 

output and common mode output voltages. 

 

[8M] 

4. a) Explain the operation of summer and difference amplifier using IC 741. [8M] 

 b) Design a Schmitt trigger circuit to convert a sinusoidal signal 5V, 1 KHz to a 

square wave using 741 op-amps. 

 

[8M] 

5. a) Draw the block diagram of four quadrant multiplier using op-amp and explain its 

operation in detail. 

[8M] 

 b) Explain the differences between the frequency responses of first order and second 

order filters. 

 

[8M] 

6. a) Derive the expression for time period of quasi stable state of a Monostable 

multivibrator using 555 timer. 

[8M] 

 b) Draw the circuit diagram of VCO 566 and explain its operation. 

 

[8M] 

7. a) Draw the circuit diagram of weighted resistor digital-to-analog converter and 

explain its operation. 

[8M] 

 b) Write short notes on successive approximation analog-to-digital converter. [8M] 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021  

DATA COMMUNICATION 
(Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                              PART –A                                                               (22 Marks) 

1. a) What is Digital Modulation? [3M] 

 b) Write a note on Model Dispersion. [4M] 

 c) Define Non-Linear PCM code. [4M] 

 d) Define Polarization. [4M] 

 e) Describe dial pulsing. [4M] 

 f) What is Digital Service Unit? [3M] 

 

                                                                 PART –B                                                             (48 Marks) 

2. a) With a neat diagram explain the serial and parallel data transmission. [8M] 

 b) Explain briefly about information capacity and M-array encoding. 

 

[8M] 

3. a) Explain the Snell’s law and critical angle. [8M] 

 b) Write the advantages and disadvantages of single-mode step-index fiber and 

multimode step-index fiber. 

 

[8M] 

4. a) Explain Delta modulation Transmitter and Receiver.  [8M] 

 b) What is frequency division multiplexing? Explain it. 

 

[8M] 

5. a) Explain briefly about microwave communication system. [8M] 

 b) Explain briefly about electromagnetic Radiation. 

 

[8M] 

6. a) Draw the block diagram of paging system explain it. [8M] 

 b) What is the difference between Personal Communication Network (PCN) and 

Personal Communication Services (PCS)? Explain junction of equipment 

identification registry. 

 

[8M] 

7. a) Define Modem Synchronization? Explain asynchronous and synchronous voice-

band modems. 

[8M] 

 b) Explain briefly about various data communication codes. [8M] 

 

***** 
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Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 
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1 a) Explain the significance of controlling devices in Indicating instrument and also 

explain the different types of achieving it. 

[8M] 

 b) Explain the construction and working of a D’Arsonval galvanometer with a neat 

sketch. 

 

[7M] 

2 

 

What is a Current transformer? Deduce the relationships for actual transformation 

ratio and phase angle with a neat phasor diagram.  

 

[15M] 

3 a) Explain the working of induction type wattmeter with a neat diagram. [8M] 

 b) A 230V, 50 Hz single – phase energy meter has a constant of 200 revolutions per 

KWH. While supplying a non-inductive load of 4.5 A at normal voltage, the meter 

takes 4 minutes for 10 revolutions. Calculate the percentage error of the 

instrument. 

 

[7M] 

4 a) Explain the construction and working of simple DC Potentiometer with a neat 

diagram. 

[8M] 

 b) List the advantages and disadvantages of AC Potentiometers. 

 

[7M] 

5 a) Explain the working of Megger Earth tester with a neat circuit. [8M] 

 b) Explain how medium resistances can be measured by using Carey–Foster Slide 

wire bridge method. 

 

[7M] 

6 a) Explain how Anderson bridge is called as the best bridge method for precise 

measurement of inductance over a wide range. 

[8M] 

 b) Explain how Wein bridge can be used for the measurement of frequency and state 

its applications? 

 

[7M] 

7 a) Explain the procedure for determination of B – H curve using method of reversals. [8M] 

 b) A laminated iron cylinder is rotated in a magnetic field. The iron loss is   500 W at 

480 rpm and 700 W at 600 rpm. Find the loss if the laminations were twice as 

thick, the induction density increased by 20 % and speed were 720 rpm. Take 

steinmetz coefficient as 1.6. 

 

[7M] 

8 

 

Write short notes on the following: 

i) Dual Slope integrating type Digital voltmeter  ii)Digital Tachometer. 

[15M] 

***** 
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1 a) Use Penalty method to maximize z = 3x1-x2 

                      Subject to the constraints   

                       2x1+ x2≥ 2; x1+ 3x2 ≤ 3; x2≤ 4;  x1, x2≥ 0. 

[8M] 

 b) Can the Simplex method find the global solution to LP? Explain. 
 

[7M] 

2 a) Six jobs go first over machine I and then over machine II. The orders of completion of 

jobs have no significance. The following gives the machine times in hours for six jobs 

and the two machines:      

 

 

 

 

Job 1  2 3 4 5 6 

Machine I 5 9 4 7 8 6 

Machine II 7 4 8 3 9 5 

[8M] 

 b) An oil corporation has got three refineries R1, R2, R3 and it has to send petrol to four 

different depots D1, D2, D3 and D4. The cost of supplying of one liter of petrol from 

each refinery to each depot is given below. The requirements of the depot and the 

available petrol at the refineries are also given. Find the minimum cost of shipping 

after obtaining the initial solution by Vogel’s Approximation Method.  
 

 
 

[7M] 

3 a) Briefly explain what you mean by “individual and group replacement policy”? [7M] 

 b) The initial cost of an item is Rs15000 and maintenance and running cost (in Rs) for    

different years are given below:   

When should the item be replaced? 
 

Year 1 2 3 4 5 6 7 

Running 

Cost 

2500 3000 4000 50000 6500 8000 10000 

[8M] 

4 a) Solve the following payoff matrix. Determine the optimal strategies and the value of 

game. 

 B 

       

A 

5 1 

3 4 

 

1 of 2 

 

[7M] 
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 b) Using the principle of dominance, solve the following game: 

 Player B 

 

    Player A 

3 -2 4 

-1 4 2 

2 2 6 
 

[8M] 

5 a) A post office has 3 windows providing the same service. It receives on an average    

30 customers per hour. Arrivals are Poisson distributed and service time is 

exponentially distributed. Each window serves as an average 12 customers per hour. 

i) What is the probability that a customer will be served immediately? 

ii) What is the probability that a customer will have to wait? 

iii) What is the average number of customers in the system? 

iv) What is the average total time a customer must spend in the post office? 

[8M] 

 b) Explain the typical applications of waiting lines in manufacturing systems. [7M] 

6 a) A small firm producing automobile brake linings estimates the steel requirements for 

the next year’s production at 6000 Kg. The cost of carrying steel in inventories works 

out to Rs.1 per Kg per month. The cost of ordering works out at Rs.100 per order. If 

the cost per kg of steel is Rs.100, find out the economic order quantity, the number of 

orders per year, and total cost incurred by the firm for one year. 

[8M] 

 b) Derive the mathematical equation for EOQ. What are the assumptions involved?  

 

[7M] 

7 a) State and explain Bellman’s principle of optimality in dynamic programming. [8M] 

 b) What are the demerits of dynamic programming? 

 

[7M] 

8 a) How do you generate random numbers in simulation? Explain. [8M] 

 b) Discuss the types of simulation models. [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                                                       (14 Marks) 

1. a) A three hinged parabolic arch of span ‘l’ and rise ‘h’ carries an udl of w/m over the 

whole span. Show that the arch is not subjected to any bending moment at any 

section. 

[2M] 

 b) Explain portal method. [2M] 

 c) Describe cable structures. Mention its needs.  [2M] 

 d) Why does a rigid joined frame sway? Explain. [3M] 

 e) What are the advantages of Kani’s method over moment distribution method? [3M] 

 f) State the properties of Flexibility matrix. [2M] 

 

PART –B                                                      (56 Marks) 

2. a) A three hinged parabolic arch, hinged at the crown and springs has a horizontal 

span of 15 m and central rise of 3 m. It carries a UDL of 20 kN/m over the left hand 

half of the span. Calculate the reactions at the hinges; also calculate the values of 

the normal thrust, SF and BM at 1.5 m, 3 m, 7.5 m from left end. 

[7M] 

 b) A two hinged parabolic arch of span 60 m and rise 5 m is subjected to a 

concentrated load of 50 kN. It has an elastic support which yields by              

0.0001 mm/kN. Take E=2x10
5 

N/mm
2
, I=5x10

9 
mm

4
, average area = 10,000 mm

2
, 

α=10x10
-6

/
0
C. Calculate the horizontal thrust developed when the temperature rises 

by 20
0
C. 

i) Neglecting rib shortening 

ii) Considering rib shortening. 

 

[7M] 

3.  Analyze the frame as shown in figure using portal method. 

 
 

1 of 2 

 
 

 

 

[14M] 
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4. a) A suspension cable is suspended between two points at the same level 75 m apart. 

It carries a UDL of 15 kN/m. Determine the minimum central dip that may be 

allowed if the maximum tension in the cable is limited to 1000 kN. 

[7M] 

 b) What is the equation of cable and explain about general cable theorem? 

 

[7M] 

5.  Analyze the frame shown in figure by moment distribution method. 

 

[14M] 

6.  A Continuous beam ABCD fixed at A and D and continuous over supports B and 

C. The span AB=5 m carries a central concentrated load of 10 kN. The span 

BC=4m carries a uniformly distributed load of 5 kN/m over the entire span of BC. 

The span CD=6 m carries anon-central concentrated load of 10 kN acting at a 

distance of 2 m from the end D. Analyze the beam and draw bending moment 

diagram using Kani’s method. 

 

[14M] 

7.  Analyze the continuous beam shown in below figure by using flexibility method. 

Draw SFD and BMD. 
 

 

[14M] 

 

***** 
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Time: 3 hours                                                    Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                     (14 Marks) 

1. a) Write the expression to find the horizontal thrust in a two hinged arch. [2M] 

 b) Write the assumptions in cantilever method for the analysis of frames subjected 

to horizontal loads. 

[2M] 

 c) Examine the true shape of cable structures.  [2M] 

 d) Define rotation factor and distribution factor. [3M] 

 e) Explain the procedure for analyzing a continuous beam by Kani’s method. [3M] 

 f) What are the properties of stiffness matrix? [2M] 
 

PART –B                                                    (56 Marks) 

2. a) A uniformly distributed load of 5000 N/m covers left hand half of the span of a 

three hinged parabolic arch span 36 m and central rise 9 m. Determine the 

horizontal thrust. Also find the Bending moment, shear force and normal thrust 

at the loaded quarter point. 

[7M] 

 b) A Two-hinged semi-circular arch of radius ‘R’ carries an udl of w per run over 

the whole span. Determine the horizontal thrust. Assume uniform flexural 

rigidity. 
 

[7M] 

3.  Analyze the frame shown in below figure by cantilever method. Calculate the 

beam moments and column moments. Draw the bending moment diagrams. 

 
 

[14M] 

4. a) A foot bridge of width 4 m and span 60 m is carried by two cables of uniform 

section having a central dip of 5 m and the platform load is 6 kN/m
2
. Calculate 

the maximum pull in the cable and also find the necessary sectional area 

required if the allowable stress is 120 N/mm
2
. 

[7M] 

 b) A suspension bridge of 250 m span has two no’s of three hinged stiffening 

girdness supported by cables with a central dip of 25 m. If 4 point load of       

300 kN each are placed at the centre line of the roadway at 20, 30, 40 and 50 m 

from the left hand hinge. Estimate the shear force and bending moment in each 

girder at 62.5 m from each end. Estimate also the maximum tension in the cable. 

 

1 of 2 
 

 

 

[7M] 

SET - 2 R16 Code No: R1631013 



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

 

 

 

 

5.  Analyze the continuous beam ABCD as shown in below figure using moment 

distribution method. The support ‘B’ sinks by 5 mm, for the beam       

I=13160x10
4 

mm
4
; E=2x10

5
 N/mm

2
. Draw BMD. 

 
 

[14M] 

6.  Analyze the continuous beam shown in below figure by Kani’s method. Draw 

shear force and bending moment diagrams. 

 
 

 

[14M] 

7.  Analyze the beam shown in below figure by stiffness matrix method. Draw shear 

force and bending moment diagrams. 

 

[14M] 

 

 

***** 
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Note: 1. Question Paper 

 2. Answer

 3. Answer any 

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

1. a) What is Eddy’s theorem for an arch?

 b) What are the assumptions made in Cantilever method?

 c) Demonstrate the nature of force in the cables.

 d) In a frame, four members ‘PO, QO, RO and SO’ meet at a joint ‘O’. Members PO 

and RO are horizontal and have moments of inertia 

and 2L respectively. Members QO and SO are vertical and have moments of 

inertia of 1.5l and l with lengths of 

factors at the joint. 

 e) Write the advantages of Kani’s 

 f) Distinguish between flexibili

2. a) A Two-hinged parabolic arch of span 30 m and rise 6 m carries two point loads, 

each 60 kN acting at 7.5 m and 15 m from the left end respectively. The moment 

of Inertia varies as the Secant of slope of the rib axis. Determine the horizontal 

thrust and maximum positive

 b) A Three hinged semi-circular arch of radius

length over its entire horizontal span. Determine the horizontal thrust and the 

location and magnitude of
 

3.  Analyze the frame shown 

4. a) A suspension bridge of span 150

the anchor chains are inclined at 45

suspension and anchor chains

on the piers. Determine: 

normal thrust on the piers

 b) Derive an expression for the length of a cable
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Question Paper consists of two parts (Part-A and Part-

Answer ALL the question in Part-A 

3. Answer any FOUR Questions from Part-B 

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

PART –A                                                        

What is Eddy’s theorem for an arch? 

ions made in Cantilever method? 

Demonstrate the nature of force in the cables. 

four members ‘PO, QO, RO and SO’ meet at a joint ‘O’. Members PO 

horizontal and have moments of inertia of l and 2l with lengths of 

Members QO and SO are vertical and have moments of 

with lengths of L and 1.5L respectively. Obtain the dis

he advantages of Kani’s method. 

Distinguish between flexibility method and stiffness method. 

PART –B                                                       

hinged parabolic arch of span 30 m and rise 6 m carries two point loads, 

acting at 7.5 m and 15 m from the left end respectively. The moment 

Secant of slope of the rib axis. Determine the horizontal 

thrust and maximum positive moment in the arch rib. 

circular arch of radius R carries an udl of intensity w/unit 

its entire horizontal span. Determine the horizontal thrust and the 

location and magnitude of the maximum bending moment for the arch. 

shown in below figure using portal method. 

 
 

A suspension bridge of span 150 m, central dip 15 m, carries a UDL of 50

are inclined at 45
0
 and may be assumed to be straight. The 

anchor chains are attached to saddles to free to move horizontally 

 i) the max. and min. tension in the tensile cable

normal thrust on the piers, iii) the tension in the anchor cables. 

Derive an expression for the length of a cable. 

1 of 2 

R16 

March – 2021 

                                             Max. Marks: 70 

-B) 

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

                            (14 Marks) 

[2M] 

[2M] 

[2M] 

four members ‘PO, QO, RO and SO’ meet at a joint ‘O’. Members PO 

with lengths of L 

Members QO and SO are vertical and have moments of 

respectively. Obtain the distribution 

[3M] 

[3M] 

[2M] 

                   (56 Marks) 

hinged parabolic arch of span 30 m and rise 6 m carries two point loads, 

acting at 7.5 m and 15 m from the left end respectively. The moment 

Secant of slope of the rib axis. Determine the horizontal 

[7M] 

udl of intensity w/unit 

its entire horizontal span. Determine the horizontal thrust and the 

[7M] 

[14M] 

m, carries a UDL of 50 kN/m, 

and may be assumed to be straight. The 

to free to move horizontally 

and min. tension in the tensile cable, ii) the 

[7M] 

[7M] 
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5.  Analysis the continuous beam shown in below figure by moment distribution 

method. Draw shear force and bending moment diagrams. 

 

[14M] 

6.  Analyze the continuous beam shown in below figure by Kani’s method. Draw 

shear force and bending moment diagrams. 

 
 

[14M] 

7.  Analyze the continuous beam shown in below figure by stiffness method. Draw 

shear force and bending moment diagrams. 

 

[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                                                      (14 Marks) 

1. a) What is the advantage of arch action over the beam action? [2M] 

 b) What are the different means by which wind loads are resisted in a building? [2M] 

 c) List out the main functions of stiffening girders in suspension bridges. [2M] 

 d) What are the loading conditions for maximum positive bending moment and 

maximum negative bending moment at centre of beam in substitute frame? 

[3M] 

 e) When do you require sway analysis of a portal frame? Explain. [3M] 

 f) A prismatic member is of length ‘L’ and has constant ‘EI’. At each end it has one 

vertical coordinate and a rotation coordinate. Obtain the flexibility matrix for the 

element. 

[2M] 

PART –B                                                    (56 Marks) 

2. a) A Three hinged circular arch hinged at the springing and crown points has a span 

of 40 m and a central rise of 8 m. If carries a udl 30 kN/m over the left half of the 

span together with a concentrated load of 120 kN at the right quarter span point. 

Find the reactions at the supports, normal thrust and shear at a section 10 m from 

the left support. 

[7M] 

 b) A Two-hinged parabolic arch of span 20 m and rise 5 m carries an udl of           

40 kN/m on the left half of the span. Find the reactions at the hinges and position 

and magnitude of maximum positive bending moment. 

 

[7M] 

3.  A single storey three span building frame is subjected to a horizontal load of          

12 kN at the left top corner joint. The three spans are equal and are of magnitude 

6 m. The height of the frame is 4 m and all the supports are fixed supports. 

Analyze the frame by portal and cantilever methods. 

 

[14M] 

4. a) The horizontal of suspension cable is 60 m. The right hand support B is lower 

than the left hand support A by 8 m. The dip of the lowest point C below B is      

2 m. If a platform load of 5 kN per horizontal meter of span is transmitted to the 

cable, calculate the maximum pull in the cable if the permissible tensile in the 

cables is 120 MN/mm
2
, calculate sectional area required. The weight of the cable 

may be neglected. 

[7M] 

 b) A three hinged stiffening girder of a suspension bridge of 100 m span subjected 

to two point loads 10 kN each placed at 20 m and 40 m, respectively from the left 

hand hinge. Determine the bending moment and shear force in the girder at 

section 30 m from each end. Also determine the maximum tension in the cable 

which has a central dip of 10 m. 

 

1 of 2 
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5.  Analyze the portal frame shown in below figure by moment distribution method. 

Draw bending moment diagram. 

 
 

[14M] 

6.  Analyze the continuous beam shown in below figure by Kani’s method. Draw 

shear force and bending moment diagrams. 

 
 

[14M] 

7.  Analyze the continuous beam shown in below figure by flexibility method. Draw 

shear force and bending moment diagrams. 

 

[14M] 

 

 

 

 

***** 

 

 

2 of 2 

 

SET - 4 R16 Code No: R1631013 



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

 

 

 

 

III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

RENEWABLE ENERGY SOURCES  
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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                                                     (14 Marks) 

1. a) Differentiate renewable energy from non-renewable energy with examples. [2M] 

 b) Write a short note on solar pond. [3M] 

 c) What is the implication of cell mismatch in a solar module? [2M] 

 d) Give the typical specifications of a wind turbine for the power generation. [2M] 

 e) Write the expressions for kinetic energy and power output for a wave. [3M] 

 f) List out the major applications of geothermal energy. [2M] 
 

PART –B                                                       (56 Marks) 

2. a) What are the prospects of renewable energy sources in India?    [7M] 

 b) How can amount of solar radiations falling on a tilted flat surface be 

estimated? 

 

[7M] 

3.  Discuss the performance analysis of Liquid flat plate collectors in detail. 

 

[14M] 

4. a) List out various maximum power point techniques. Differentiate between 

perturb and observe (P&O) technique and Hill climbing technique. 

[7M] 

 b) Discuss about advantages and limitations of Solar PV Energy conversion.  

 

[7M] 

5. a) Give the classification of wind turbines on the basis of axis of rotation, size of 

machine and applications. 

[7M] 

 b) Derive the expression for maximum power development due to wind. 

 

[7M] 

6. a) State the basic principle of tidal energy production and write major 

components of tidal power plant. 

[7M] 

 b) Derive the expression for energy and power in a single basin tidal system. 

 

[7M] 

7. a) Describe the principle of working of a fuel cell with reference to H2–O2 cell. [7M] 

 b) Discuss the difficulties in the large scale utilization of geothermal energy. [7M] 

 

****** 

  

SET - 1 R16 Code No: R1631022 



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

 

 

 

III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

RENEWABLE ENERGY SOURCES  
 (Electrical and Electronics Engineering) 

Time: 3 hours                                                  Max. Marks: 70 
 

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

PART –A                                                               (14 Marks) 

1. a) Mention any two applications of solar energy. [2M] 

 b) Why orientation is needed in concentrating type collectors?   [2M] 

 c) List out the methods to improve solar cell efficiency. [2M] 

 d) Explain the significance of Cp-λ curves. [3M] 

 e) What are the different modes of operation of a tidal power plant? [3M] 

 f) List out various types of Geothermal resources. [2M] 

PART –B                                                                  (56 Marks) 

2. a) Explain why it is necessary to develop non-conventional method of 

generating electrical energy? 

[7M] 

 b) Calculate the sun’s altitude angle and azimuth angle at 7.30 am solar time on 

August 1
st
 for a location at 40

0
 north latitude.  

 

[7M] 

3. a) What are the types of collectors used in solar power generation? Briefly 

explain any two. 

[7M] 

 b) Explain the operation of solar thermal plants with a neat sketch. 

 

[7M] 

4. a) What is the principle of solar photovoltaic power generation? What are the 

main elements of a PV system? 

[7M] 

 b) Draw and explain an equivalent circuit of a practical solar PV cell. 

 

[7M] 

5.  Explain a typical wind farm by means of single line diagram. State the 

function of equipment in WECS. 

 

[14M] 

6. a) What is the source of tidal energy? What is the minimum tidal range required 

for a practical tidal plant? How much is the potential in tides? 

[7M] 

 b) With the help of a neat diagram, explain the layout of a typical micro hydro 

plant. 

 

[7M] 

7. a) What are biomass conversion technologies? Draw a schematic diagram to 

explain various conversion technologies and products. 

[7M] 

 b) What is a fuel cell? Discuss its operating characteristics. [7M] 

 

***** 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PART –A                                                    (14 Marks) 

1. a) Define solar constant. [2M] 

 b) Write a short note on solar still. [3M] 

 c) What is the significance of fill factor? [2M] 

 d) What is meant by pitch control of WECS? [2M] 

 e) List out various types of turbines considered for use in micro hydro 

resources? 

[3M] 

 f) Draw the operating characteristics of Fuel cell. [2M] 

 

PART –B                                                      (56 Marks) 

2. a) Discuss energy requirement of rural consumers and state the possible              

alternative sources of energy to meet the demand. 

[7M] 

 b) Determine the local solar time and declination at a location Latitude 23 degree 

and 15 minutes North, Longitude 77 degree 30 minute East at 13.30 IST on 

June 19
th

. Equation of time correction is given from standard table = - (1’01”). 
 

[7M] 

3. a) Enumerate the different types of concentrating type collectors.        [7M] 

 b) How the collection of solar energy does affected by tilting a flat plate collector 

with respect to ground? 
 

[7M] 

4.  What are the various Maximum power point techniques? Explain in detail 

about Perturb and observe (P&O) technique along with flow chart. 
 

[14M] 

5. a) Discuss the importance of wind energy sources and potentials with their 

significance. 

[7M] 

 b) Discuss in detail the operation and control of a wind turbine. 
 

[7M] 

6. a) Explain with neat sketch, the methods of operation of tidal power generation. [7M] 

 b) Describe the different types of turbines in use for small scale hydroelectric                  

Power Plants. 
 

[7M] 

7. a) List various processes of Energy Conversion from Biomass. Explain any one 

process 

[7M] 

 b) What is geothermal energy? Explain how geothermal energy can be utilized for 

electric power generation?    

[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                                                             (14 Marks) 

1. a) Define solar radiation. [2M] 

 b) Define heat removal factor and write the expression for it.  [3M] 

 c) List out the test specifications for PV systems. [2M] 

 d) Write a short note on Betz criterion. [2M] 

 e) Give a classification of small hydro power plants. [3M] 

 f) List various processes of Energy Conversion from Biomass. [2M] 

PART –B                                                        (56 Marks) 

2. a) Discuss about beam and diffuse radiation. Discuss about solar constant.  [7M] 

 b) Define various angles that are useful in solar radiation data-analysis along with 

their expressions.  

 

[7M] 

3. a) What are the main components of a flat plate solar collector, explain the                      

function of each component? 

[7M] 

 b) What is a solar pond? What are the special arrangements made in solar pond to 

retain the heat energy content in Solar pond? 

 

[7M] 

4.  Discuss the design of a solar PV power plant in detail including sizing of solar 

array, solar panel tilt, energy storage etc. 

 

[14M] 

5. a) Describe a wind energy conversion scheme.  [7M] 

 b) Discuss the significance of Tip–speed ratio. 

 

[7M] 

6. a) State different configurations of tidal power generation schemes. Mention the 

advantages and limitations. 

[7M] 

 b) List out various components of a tidal plant. What is the effect of pumping on 

the output of the tidal plant? 

 

[7M] 

7. a) Classify various types of fuel cells. Describe the principle of working of a fuel 

cell with reference to H2-O2 fuel cell. 

[7M] 

 b) Discuss the energy analysis of a hot Aquifer type Geothermal resource. [7M] 
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                                                              PART –A                                                                     (14 Marks) 

1. a) What assumptions are made in Merchant’s theory?                     [2M] 

 b) What do you mean by ‘Lathe Accessories’?     [2M] 

 c) Discuss the working principle and operation of a shaper.   [2M] 

 d) Define the terms ‘Indexing’ and ‘Dividing head’. [3M] 

 e) Write any two advantages and limitations of broaching.  [3M] 

 f) Describe briefly “Principle of Location”.  [2M] 
 

                                                                 PART –B                                                                  (56 Marks) 

2. a) What are the factors influencing in selection of cutting speeds and feeds for machining 

operation?
 

[7M] 

 b) In an orthogonal turning of a mild steel bar on a lathe the following data were 

available: Diameter of work piece = 60 mm; cutting speed = 100 m/min, back rake 

angle = 14
0
; Feed rate=0.25 mm/rev.; Cutting force = 150 kg; Feed force =50 kg; chip 

thickness =0.4 mm. Calculate shear angle, coefficient of friction, cutting power chip 

flow velocity and shear force. 

 

[7M] 

3. a) Explain any two tool holding devices in lathe machine. [7M] 

 b) What is the effect of cutting speed, depth of cut and feed rate on the force on cutting 

tool? 

 

[7M] 

4. a) Explain with neat sketch the construction and working principle of radial drilling 

machine.  

[7M] 

 b) Describe the construction and working of jig boring machine. 

 

[7M] 

5. a) Classify various milling operations that can be performed on a milling machine.  [7M] 

 b) Explain briefly with neat sketches: 

 (i) Planetary milling machines,  (ii) knee-column milling machines. 

 

[7M] 

6. a) Compare honing, lapping and buffing operations. [7M] 

 b) What are the various factors to be considered in selection of a grinding wheel? 

Discuss each in detail.  

 

[7M] 

7. a) What are the main differences between the jigs and fixture? [7M] 

 b) Explain the various types of CNC machines in detail. [7M] 
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                                                            PART –A                                                           (14 Marks) 

1. a) What is the cause of built up edge? [2M] 

 b) How do you specify a lathe? Explain.             [2M] 

 c) Find the time required for drilling an 18 mm hole in work piece having thickness of  

50 mm. Assume cutting speed 12 m/min and feed 0.2 mm/revolution. Neglect the 

length of approach. 

[2M] 

 d) List out the merits of indexing method on milling machine.    [3M] 

 e) Differentiate between Honing and Buffing.  [3M] 

 f) What do you mean by 3-2-1 location principle?  [2M] 
 

                                                             PART –B                                                         (56 Marks) 

2. a) During an orthogonal cutting a chip length of 160 mm was obtained from an uncut 

chip length of 350 mm. The cutting tool has 22
0 

rake angles and a depth of cut of 

0.8 mm. Determine the shear plane angle and chip thickness. 

[7M] 

 b) Define various tool angles used in single point cutting tool with neat sketch. 

 

[7M] 

3. a) Explain any three methods of taper turning on a lathe. [7M] 

 b) Explain briefly the following lathe accessories: 

i) Driving Plate                     ii) Lathe Centers. 

 

[7M] 

4. a) State the advantages, limitations and applications of a slotter machine.  [7M] 

 b) Differentiate between counter boring, counter sinking and spot facing. 

 

[7M] 

5. a) What machining operations can be done on a milling machine? Explain them. [7M] 

 b) Draw the block diagram of a horizontal milling machine and explain briefly its 

various parts. 

 

[7M] 

6. a) Discuss the effect of abrasive, grain size, grade, structure and bonding on the 

performance of a grinding wheel. 

[7M] 

 b) Explain the operations performed by a broaching machine. 

 

[7M] 

7. a) Explain the constructional features of a CNC machine. [7M] 

 b) Discuss the following jigs with a neat sketch: 

 i) Template Jig and                 ii) Leaf Jig.  

[7M] 
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                                                              PART –A                                                                     (14 Marks) 

1. a) Name the factors that contribute to the formation of segmental chips. [2M] 

 b) What are the functions of the saddle on a lathe? [2M] 

 c) Mention the operation performed by planer. [2M] 

 d) Why is milling a versatile machining process? [3M] 

 e) Differentiate between grit and grade of a grinding wheel. [3M] 

 f) Give the classification of jigs. [2M] 
 

                                                                 PART –B                                                                  (56 Marks) 

2. a) Draw a neat sketch of a single point cutting tool indicating its complete geometry on it. [7M] 

 b) The lives of two cutting tools governed by equation VT
0.125

 =2.5 and VT
0.25

 = 7 

respectively in certain machining operation, where V is cutting speed in m/s and T is 

the tool life in seconds. Find out the speed at which both tools have the same tool life. 

Also calculate the corresponding tool life. 

 

[7M] 

3. a) Explain the various types of chucks in detail. [7M] 

 b) Explain the principle of operation of a Multi-spindle progressive action type horizontal 

automatic machine. 

 

[7M] 

4. a) How will you adjust the length of stroke and ram position in shaper? [7M] 

 b) Explain with neat sketch the construction and working principle of radial drilling 

machine. 

 

[7M] 

5. a) Draw a neat sketch of universal dividing head and explain its working. [7M] 

 b) What are the various types of indexing methods? Explain with examples. 

 

[7M] 

6. a) What are the various factors to be considered in selection of a grinding wheel? Discuss 

each in detail. 

[7M] 

 b) What is the difference between lapping and honing? Explain. 

 

[7M] 

7. a) Explain the principle of six point location. [7M] 

 b) Describe the main features of CNC machines, which distinguish them from 

conventional machine tools. 

[7M] 
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                                                            PART –A                                                               (14 Marks) 

1. a) What are the factors responsible for built-up edge in cutting tools? [2M] 

 b) What are the advantages of using a taper turning attachment? [2M] 

 c) What are the differences between a planer and a shaper? [2M] 

 d) Differentiate between up milling and down milling. [3M] 

 e) Write the advantages of broaching. [3M] 

 f) What is the purpose of clamping? [2M] 
 

                                                             PART –B                                                             (56 Marks) 

2. a) Explain why studying the types of chips produced are important in understanding 

metal cutting operation. 

[7M] 

 b) A carbide-cutting tool lasted for 150 min while machining M.S at 35 m/min. If a 

similar tool is used at 30% higher speed to machine M.S. Calculate the tool life. 

Also calculate the value of cutting speed if the tool is to machine for 2 hours. 

Assume n=0.3 in Taylors tool life equation VT
n
 = C. 

 

[7M] 

3. a) Name the different methods of taper turning done on a centre lathe and explain any 

two methods with neat sketch. 

[7M] 

 b) Draw a tool layout for production of hexagonal button using capstan lathe. 

 

[7M] 

4. a) Explain with the help of neat sketch open belt and cross belt drive mechanism used 

in planer machine. 

[7M] 

 b) How do you carry deep hole drilling? Discuss in detail. 

 

[7M] 

5. a) With the help of a simple diagram explain the role of each element of milling 

cutter. 

[7M] 

 b) Explain briefly the following with neat sketches: 

i) Straddle milling        ii) Dove-tail milling. 

 

[7M] 

6. a) Explain the working principle of surface grinding. [7M] 

 b) Describe the continuous broaching machines. 

 

[7M] 

7. a) Explain any one milling fixture with a neat sketch. [7M] 

 b) Describe the following tool positioning systems: 

i) Point to point system                 ii) Straight line system. 

[7M] 

 

***** 
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             2. Answering the question in Part-A is compulsory 

             3. Answer any FOUR Questions from Part-B 

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

PART –A                                                   (14 Marks) 
1 a) What is a level translator circuit? Why it is used with the cascaded differential 

amplifier? 

[3M] 

 b) What is the major difference between among SSI, MSI, LSI and VLSI ICs? [2M] 

 c) Draw the schematic diagram of an analog multiplier using logarithmic amplifier.  [2M] 

 d) How is an op-amp used as a sample and hold circuit? [3M] 

 e) List important features of the 555 timer. [2M] 

 f) Calculate the values of LSB, MSB and full scale output for an 8-bit DAC, if the 

applied input is in the range of 0-10V. 

[2M] 

PART –B                                                (56 Marks) 

2 a) Draw the circuit diagram of a basic differential amplifier and explain its transfer 

characteristics. 

[7M] 

 b) Draw the circuit diagram of dual input unbalanced output differential amplifier and 

derive the expression for dc analysis. 

[7M] 

3 a) Name the most important parameters of an operational amplifier. What are their ideal 

values and practical values? 

[7M] 

 b) Explain dominant pole frequency compensation method. [7M] 

4 a) What are the advantages of instrumentation amplifier? Derive an expression for the 

transfer function of an instrumentation amplifier. 

[7M] 

 b) For the non-inverting a.c amplifier Rin=50Ω, Ci=0.1μf, R1=100Ω, RF=1kΩ and     

R0=10kΩ. Determine the gain and bandwidth of the amplifier. 

[7M] 

5 a) With a suitable circuit diagram, explain the operation of Narrow band pass filter 

(NBPF) and give the necessary design expression. 

[7M] 

 b) Design a wide band-pass filter with fL=200 Hz. FH=1 kHz and a pass band gain=4. 

Draw the frequency response and calculate ‘Q’ factor for the filter. 

[7M] 

6 a) Draw the block diagram of generation of FSK using a PLL. Explain how tracking 

range affects error voltage in detection? 

[7M] 

 b) Underline the principle of operation of a Varactor diode and draw the circuit of a 

VCO using such a diode. 

[7M] 

7 a) Define the following terms: 

i) Accuracy      ii) Resolution   iii) Conversion time     iv) Percentage resolution. 

[7M] 

 b) Draw the circuit of a ladder type DAC for 4 bits and derive expression for output 

voltage. 

[7M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any FOUR Questions from Part-B 

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

PART –A                                                   (14 Marks) 

1 a) What are the four differential amplifier configurations? Which one is not commonly 

used? 

[3M] 

 b) What are the three operating temperature ranges of the IC? [2M] 

 c) Explain the need for emitter resistor RE in an emitter coupled astable multivibrator. [3M] 

 d) Draw a circuit for multiplication of two analog signals. [2M] 

 e) What is the major difference between digital and analog PLLs. [2M] 

 f) Define the parameters resolution and settling time of DAC. Obtain the value of 

resolution for an 8-bit DAC. 

[2M] 

PART –B                                                 (56 Marks) 

2 a) Explain the single input unbalanced output differential amplifier and derive an 

expression for voltage gain of this differential amplifier.  

[7M] 

 b) Write a short note on cascade differential amplifier stages with suitable circuit diagram. [7M] 

3 a) Define the terms: CMRR, PSRR, SVRR, Input bias current, Input offset voltage and 

Gain bandwidth product. 

[7M] 

 b) If an op-amp has a slew rate of 3 V/μs, find the rise time for an output voltage of 12V 

amplitude resulting from a rectangular pulse input if the op-amp is slew rate limited. 

[7M] 

4 a) What are the different modes of operation of an active integrator? Explain them. [7M] 

 b) Design a practical integrator circuit to process the sinusoidal input waveform up to 

1KHz and the input amplitude is 10mV. Assume necessary standard values of 

resistance. 

[7M] 

5 a) Draw the op-amp circuit configuration of a band-pass filter formed by cascading two 

pole high-pass filters and a two pole low-pass filter, and derive the expression for 

centre frequency f0. 

[7M] 

 b) Describe the working of sample and hold circuit with a suitable diagram. [7M] 

6 a) Draw the pin diagram of 566 VCO IC and list important specifications of 566 VCO IC. [7M] 

 b) Derive an expression for the lock-in range of a PLL? [7M] 

7 a) Draw the block diagram of a ramp-type digital voltmeter and explain its working. [7M] 

 b) Describe the principle of working of an R-2R DAC. What is the minimum and 

maximum value of gain for it? How can a DAC be used as current-to-voltage 

converter? 

[7M] 
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3. Answer any FOUR Questions from Part-B 

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

PART –A                                                      (14 Marks) 

1 a) Why is a cascaded configuration used in an op-amp? [2M] 

 b) What are the advantages of using a schematic symbol for an op-amp? [3M] 

 c) Describe the operation of zero-crossing detector. [3M] 

 d) What is an all-pass filter? Where and why it is needed? [2M] 

 e) What is a capture range and lock range of PLL? [2M] 

 f) Define important performance specifications of Digital to Analog converters listing 

their typical values. 

[2M] 

PART –B                                                  (56 Marks) 

2 a) Mention the types of open loop configurations of an Op-Amp. Explain each 

configuration in detail. 

[7M] 

 b) Draw the ac and dc equivalent circuits of single input balanced output differential 

amplifier and also derive an expression for voltage gain of this differential amplifier.  

 

[7M] 

3 a) Derive CMRR of emitter coupled differential amplifier. What do you mean by 

difference mode gain? 

[7M] 

 b) For an OP-AMP, PSRR is 70dB, CMRR is 10
5
, and differential mode gain is 10

5
. 

The output voltage changes by 20V in 4 μs. Calculate:  

i) Numerical value of PSRR,         ii) Common mode gain,   iii) Slew rate. 

 

[7M] 

4 a) Explain the operation of a practical differentiator. Use relevant expressions, 

diagrams. 

[7M] 

 b) In the below circuit, it can be shown that V0=α1V1+α2V2+α3V3. Find the values of α1, 

α2, α3. Find the value of V0 if        

i) R4 is Short circuited       ii) R4 is removed       iii) R1 is short circuited. 
 

 
 

[7M] 

5 a) Describe the principle of operation of an inverting first order low-pass filter using 

op-amp and draw its frequency response curve. 

[7M] 

 b) Design a second order Butter-worth low pass filter having a cut-off frequency of 

1KHz. The damping factor is equal to 1.414. 

 

1 of 2 

 

 

 
 

[7M] 
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6 a) Draw the dc voltage versus phase difference characteristics of balanced modulator 

phase detector of a PLL indicating all important regions. 

[7M] 

 b) With a neat functional diagram, explain the operation of VCO and also derive an 

expression for free running frequency, f0. 

 

[7M] 

7 a) Using a neat sketch, explain the working of a parallel comparator ADC. [7M] 

 b) Draw the circuit of a Weighted Resistor DAC and obtain expression for n-bits. [7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A                                                      (14 Marks) 

1 a) Explain why open-loop op-amp configuration is not used for linear applications? [2M] 

 b) What is the difference between monolithic and hybrid ICs? [2M] 

 c) Explain the working principle of a feedback limiter circuit. [2M] 

 d) Define a filter. How are filters classified? [3M] 

 e) For being used in a PLL, describe the characteristics that a VCO must possess.  [3M] 

 f) Compare Successive approximation A/D converter with Parallel comparator type A/D 

converter. 

[2M] 

PART –B                                                  (56 Marks) 

2 a) With suitable circuit diagram, explain about Dual input balanced output differential 

amplifier. And derive necessary expressions for dc and ac analysis. 

[7M] 

 b) What is a differential amplifier? Mention the classification of differential amplifier 

with neat diagrams. 

 

[7M] 

3 a) What is an Op-Amp? Draw the functional block diagram of an Op-Amp and explain 

each block in detail.  

[7M] 

 b) An op-amp has a slew rate of 2V/μs. What is the maximum frequency of an output 

sinusoid of peak value 5V at which the distortion sets in due to the slew rate 

limitation? 

 

[7M] 

4 a) Using three op-amps draw the circuit diagram of an instrumentation amplifier and 

derive an expression for the output voltage. 

[7M] 

 b) Design a single op-amp logarithmic amplifier and derive the relation between the 

output and input voltage? Explain why it is called a logarithmic amplifier? 

 

[7M] 

5 a)  Draw a band pass filter circuit with its frequency response curve. Explain its working. [7M] 

 b) Using an op-amp, design a second order low-pass filter with a cutoff frequency of 

1KHz. 

 

[7M] 

6 a) Draw the circuit diagram of a 555 timer connected as an astable multivibrator and 

explain its operation. 

[7M] 

 b) Using 555 timers, design a monostable multivibrator to produce pulses of width of 

110 msec. Use a 1µF capacitor. 

 

[7M] 

7 a) Draw and explain the block diagram of a counter type ADC and list out its 

disadvantages. 

[7M] 

 b) Draw the simplified block diagram of a successive approximation ADC and explain 

its working. 

[7M] 
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                                                           PART –A                                                        (14 Marks) 

1. a) Name three standard Unix shells.                                                                   [2M] 
 b) What is an i-node? What is the relationship between an i-node and a file name?                          [2M] 
 c) What are shell variables? Give at least three examples of shell variables. [2M] 
 d) Write a grep (e grep) command that selects the non-blank lines from a file. [3M] 
 e) List out the important uses of exec command in shell script.                                         [3M] 
 f) What is an init process and what is its pid?                                           [2M] 

 

                                                                 PART –B                                                       (56 Marks) 

2. a) With a neat diagram, explain UNIX architecture. [7M] 
 b) What is command substitution? What are the general rules (requirements) for 

command substitution? Can every command be used for command substitution, if not 
give an example? 
 

[7M] 

3. a) What are the different types of files used in Unix, and explain about each briefly? [7M] 
 b) Discuss briefly the commands used for the following: 

i) List the contents of a directory, which also gives the nature of the file, size, and 
owner of the file;   ii) Link to another file;  iii) Copy a file; iv) Display the absolute 
path name of the current directory. 
 

[7M] 

4. a) Distinguish between a group of commands, sequence of commands and a chain of 
commands. 

[7M] 

 b) Explain special parameters and variables in c shell. 
 

[7M] 

5. a) What is awk utility? Explain various options of awk utility. [7M] 
 b) Explain any three string functions with examples using grep command.   

 
[7M] 

6. a) Write about built-in variables of shell and positional arguments of shell in detail. [7M] 
 b) Write a shell script named ddir that deletes all files specified by variable2 from the 

given directory (variable1).   
The syntax should be as follows: ddir variable1  variable2 
variable2: – specifies the type of files  
variable1: specifies the directory of interest  
The script should delete for example: ddir dir1 '*.txt' removes all .txt files from dir1. 
 

[7M] 

7. a) Explain the fork system call. [7M] 
 b) Discuss the command used in UNIX to change and print terminal line settings with at 

least three possible options. 
[7M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

                                                           PART –A                                                         (14 Marks) 

1. a) Which command displays all the users currently logged into the system along with the 
possible options and give a sample output if the command is executed?                                                        

[2M] 

 b) How do we recursively list the contents of a directory?  Explain with an example and 
draw the directory tree for the example you have chosen.                                                                     

[2M] 

 c) Explain why we cannot use input redirection operator with cal, date and who 
command.           

[2M] 

 d) Write a grep(e grep) command that selects the lines from file that start with a string 
“UNIX”          

[3M] 

 e) How can you create a child shell, and how can you move to a parent shell after creating 
a child shell.   

[3M] 

 f) Distinguish between foreground and background jobs. How can we move a foreground 
job to a background?                                                                                                                               

[2M] 
 
 

                                                                 PART –B                                                        (56 Marks) 

2. a) Discuss the general Unix Structure. [7M] 
 b) Explain the following UNIX commands:  i) date, ii) echo, iii) passwd, iv) man. 

  
[7M] 

3. a) Differentiate between hard and soft links. [7M] 
 b) Discuss at least 3 Unix Operations unique to only directory. 

 
[7M] 

4. a) What is a shell? What are the responsibilities of a shell? [7M] 
 b) What is a loop? Compare and contrast while and until loops in shell programming. 

 
[7M] 

5. a) Explain the commands grep, egrep, fgrep with suitable examples. [7M] 
 b) What are wild cards, explain about each of them in detail with examples. 

 
[7M] 

6. a) What are positional parameters in C shell scripting? Explain the meaning of the $0, $1, 
$2, ${9}, $*, and $#. 

[7M] 

 b) Write a shell script, to perform the following function. It should read a name (with 
more than two words) into variable x from the command line, and then print the 
following:  
First  Name :  ( last word of  x) 
Last name : ( first word of x). 
 

[7M] 

7. a) What are the different properties that are inherited by the child from its parent? Explain 
them. 

[7M] 

 b) What is init process? Explain the role of fork() in process creation. [7M] 
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                                                           PART –A                                                     (14 Marks) 

1. a) Write a command to print the calendar for the month April in the year 2005.            [2M] 
 b) Illustrate through examples, how the ownership and the group can be changed for a 

given Unix file? 
[2M] 

 c) What file descriptors are associated with standard input stream, output stream and 
error stream?  

[2M] 

 d) Write a grep( e grep) command that selects the lines from file1 that have exactly 
three characters.     

[3M] 

 e) What is the difference between a back slash, a pair of single of quotes, and a pair of 
double quotes?    

[3M] 

 f) What does a fork system call do, and what values does it return?                                                [2M] 
 

                                                                 PART –B                                                    (56 Marks) 

2. a) Explain the various duties of a shell. [7M] 
 b) Determine and explain the results of the following commands: 

i) cal 2000    ii) date “+%D”  iii) man password    iv) echo date is `date. 
 

[7M] 

3. a) What are the different types of files used in Unix? Explain each one in detail. [7M] 

 b) Explain various file handling utilities 
 

[7M] 

4. a) Explain about different conditional expressions available in Bourne shell. [7M] 

 b) What is metacharacter? List and explain about any 7 metacharacters available in 
Unix. 
 

[7M] 

5. a)  Explain any three string functions with examples using grep command.   [7M] 

 b) What is a filter in UNIX? Explain various filters in UNIX. 
 

[7M] 

6. a) What is the exit status of a command in C shell? Explain with example. [7M] 

 b) Write a shell script that will count the number of words in each line for a given file.  
Input file to be given as argument to the script. 
  

[7M] 

7. a)  Define a process and write in detail about UNIX process structure. [7M] 

 b) Write short notes on zombie processes. [7M] 

***** 
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UNIX PROGRAMMING 

(Common to Computer Science and Engineering, Information Technology) 

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                                                  (14 Marks) 

1. a) Write a command which displays system date and time in mm/dd/yy format.                         [2M] 
 b) Should we use hard links or soft links to link files in different file systems? Which 

form of link can be used to link files in the same file system?                                                                                            
[2M] 

 c) Use the date command and ls -l commands in sequence (in one line), such that the 
output of date is displayed on the screen and the output of ls- l is stored in a file 
called exam.                    

[2M] 

 d) Write a grep(e grep) command that selects the lines from file1 that have at least 
three characters.     

[3M] 

 e) What are positional parameters, and which shell command is used in manipulating 
positional parameters?                                                                                                                             

[3M] 

 f) Which command helps the parent process know the exit status of the child process?       [2M] 
 

                                                                 PART –B                                            (56 Marks) 

2. a) What is command substitution? Explain command substitution with an example. [7M] 
 b) Explain the difference between utilities and applications in Unix environment. 

 
[7M] 

3. a) Discuss the different types of permissions for a Unix file. [7M] 
 b) Explain the following Unix commands along with the different options available for 

each:    i) cp;   ii) mv;    iii)  ln;      iv) rm. 
 

[7M] 

4. a) Explain the two different duties of a Shell. How can you create a sub shell? How can 
you move to the parent shell after creating a sub shell?  

[7M] 

 b) How will you pass and access arguments to a shell script in UNIX? Explain with an 
example. 
 

[7M] 

5. a) What is a regular expression? Explain various types of grep.  [7M] 
 b) Write an AWK program to convert the following input to the following output 

(vertical read):  
Input:   a   b   c          Output:    a   d   g 
            d   e   f                           b   e   h 
            g   h   I                           c    f    i 
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6. a) Distinguish between shell variables and environment variables. [7M] 

 b) What are the different redirection operators, and why are they used? Illustrate how 
you can redirect the standard output stream to a file? 
 

[7M] 

7. a) Illustrate the syntax of trap command. [7M] 

 b) What is a Child process? How it is created? Explain the relationship between parent 
process and child process. 

[7M] 

 

***** 
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POWER SYSTEMS-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. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                     PART –A                                                       (22 Marks) 

1. a) What is the need of double circuit transmission line? [3M] 

 b) What is the effect of line capacitance for lagging load? [4M] 

 c) What is the significance of surge impedance loading? [4M] 

 d) What is the effect on the reflected wave meets (i) Short circuited line, (ii) open 

circuited line? 

[4M] 

 e) What are the merits and demerits of corona? [4M] 

 f) List the characteristics which the insulators should posses. [3M] 

                                                                      PART –B                                                       (48 Marks) 

2. a) What are bundled conductors? Discuss the advantages of bundled conductors when 

used for overhead lines. 

[8M] 

 b) Determine the capacitance of each conductor with and without earth effect in a       

3 phase, 3 wire system, when the conductors are arranged in a horizontal plane with 

spacing such that D13=3.5m, D12=D23=2.2m. The conductors are transposed and 

each has a diameter of 2.5cm. Assume the transmission line is 6m above the ground 

level. 

 

[8M] 

3. a) What are various parameters of a transmission line and how they are considered for 

different lines? 

[8M] 

 b) An overhead 3-phase transmission line delivers 5000 kW at 26kV at 0.85 p.f 

lagging the resistance and reactance of each conductor is 4 ohms and 6 ohms 

respectively. Calculate: (i) sending end voltage, (ii) percentage regulation and     

(iii) Transmission efficiency. 

 

[8M] 

4. a) Derive the expressions for voltage and current distribution over a long line. Discuss 

the physical significance of surge impedance loading in connection with long lines. 

[8M] 

 b) A three-phase, 50 Hz, 160 km long transmission line has three conductors each of 

0.75 cm radius spaced at the corners of triangle of sides 2.5 m, 3m and 3.5m. The 

resistance of each conductor is 0.3 ohms per km and the line delivers 30 MVA at 

132 kV and at a lagging p.f. of 0.95. Find the parameters of equivalent-Π 

representations of long lines.  

 

[8M] 

5. a) Obtain the travelling wave equations in a lossless transmission line. [8M] 

 b) A 220 kV, 2.6 µ sec rectangular surge travels on a line of surge impedance of 

500Ω. The line is terminated in a capacitance of 2200 pF.  Determine an expression 

for voltage across the capacitance. 
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6. a) Compare between AC and DC resistance of a conductor. Why the two differ? 

Explain. 

[8M] 

 b) A 132 kV line with 2.5 cm diameter is built so that corona takes place if the line 

voltage is 210 kV(r.m.s). If the value of potential gradient at which ionization 

occurs can be taken as 35 kV per cm(peak), determine the spacing between the 

conductors.   

 

[8M] 

7. a) What is sag template? Explain how this is useful for location of towers and 

stringing of power conductors? 

[8M] 

 b) In a string of 3 units, the capacitance between each link pin to earth is 13 percent of 

the capacitance of one unit. Determine the voltage across each unit and the string 

efficiency when the voltage across the string is 33 kV. 

 

[8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021  

DESIGN OF MACHINE MEMBERS – I 

(Mechanical Engineering) 

Time: 3 hours                                                    Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 
                                        (Data books may be allowed) 

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

                                                              PART –A                                                                 (22 Marks) 

1. a) Define any four theories of failure. [4M] 

 b) Explain Goodman failure theory. [4M] 

 c) Distinguish the riveted and the bolted joints. [4M] 

 d) Write the applications of spigot and socket joint. [4M] 

 e) What is the importance of split muff couplings? [3M] 

 f) What are the functions of springs? [3M] 

                                                              PART –B                                                                (48 Marks) 

2. a) Explain simple stresses. What are the general considerations in the design of 

machine elements? 

[8M] 

 b) Explain the manufacturing considerations in design. 

 

[8M] 

3. a) Explain the effect of the following factors on the type of fatigue failure: 

i) Type of material ii) Surface treatment.  

[6M] 

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

by a central concentrated cyclic load having a minimum value of 20 KN and a 

maximum value of 50 KN. Determine the diameter of bar by taking a factor of 

safety of 1.5, size effect of 0.85, surface finish factor 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. 

 

[10M] 

4. a) What are the advantages and disadvantages of welded joints? [6M] 

 b) Design a double riveted butt joint with two cover plates for the longitudinal seam 

of a boiler shell 1.5 m in diameter subjected to a steam pressure of 0.95 N/mm
2
. 

Assume joint efficiency as 75%, allowable tensile stress in the plate 90MPa, 

compressive stress 140 MPa and shear stress in the rivet is 56 MPa. 

 

[10M] 

5. a) Write the design procedure for Jib and Cotter joint for square rods. [6M] 

 b) 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. 
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6. a) Write the differences between the rigid and flexible couplings. [6M] 

 b) A mild steel shaft has to transmit 70 kW at 240 rpm. The allowable shear stress in 

the shaft material is limited to 45MPa. Design a cast iron flange coupling. The 

shear stress in the coupling bolt is limited to 30MPa. 

 

[10M] 

7. a) Explain the stresses and deflection in leaf springs with a neat sketch. [8M] 

 b) A rail wagon of mass 20 tonnes is moving with a velocity of 2 m/s. It is brought to 

rest by two buffers with springs of 300 mm diameter. The maximum deflection of 

springs is 250 mm. The allowable shear stress in the spring material is 600 MPa. 

Design the springs for the buffers. 

[8M] 

 

 
***** 
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III B. Tech I Semester Supplementary Examinations, 

(Common to Electronics and Communication Engineering

Time: 3 hours   
 

Note: 1. Question Paper consists of two parts (

             2. Answer

             3. Answer any 

    (Normal, semi 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

                                                       

1. a) With an example explain the open loop control system

 b) Write Mason’s Gain formula.

 c) What is steady state response and 

 d)  What are static error constants?

 e) What is Bode plot? What are the main advantages of Bode plot?

 f) What are the properties of state transition 

                                                       

2. a) What is a mathematical model of a physical system? Explain briefly.

 b) Write the differential equations for the system shown in 

3. a) Derive the Transfer Function 

characteristics. 

 b) For the system shown in figure given below, obtain transfer function

i) C/R ii) C/D. 

 

 

 

III B. Tech I Semester Supplementary Examinations, March –

CONTROL SYSTEMS 
Electronics and Communication Engineering, Electronics 

Instrumentation Engineering) 

                                               

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

semi and polar graph sheets are the supplied) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

 

                                                       PART –A                                                               

With an example explain the open loop control system. 

s Gain formula. 

steady state response and transient response? 

What are static error constants? What is the drawback of static coefficients?

What is Bode plot? What are the main advantages of Bode plot? 

What are the properties of state transition matrix? 

                                                       PART –B                                                                

What is a mathematical model of a physical system? Explain briefly. 

Write the differential equations for the system shown in below figure: 

 
 

Function of an a.c. servomotor. Explain about torque

For the system shown in figure given below, obtain transfer function:  

1 of 2 

 

 

 

R13 

– 2021  

Electronics and  

                              Max. Marks: 70 

Part-B) 

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

                            (22 Marks) 

[3M] 

[4M] 

[4M] 

What is the drawback of static coefficients? [4M] 

[4M] 

[3M] 
 

                     (48 Marks) 

[8M] 

[8M] 

a.c. servomotor. Explain about torque-speed [8M] 

 

[8M] 
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4. a) Derive expressions for time domain specifications of a standard second ordered 

system to a step input. 

[8M] 

 b) For a unity feedback control system the open loop transfer function is given by 

G�s� = 5�s + 12��s + 2�
s
�s + 1�  

Find the position, velocity and acceleration error constant.  

 

[8M] 

5. a) The characteristic equation of a control system is given by 

S
4
 + 20S

3
 + 15S

2
+2S+K=0. 

Use Routh-Hurwitz criterion to find the value of K for which the system will be 

marginally stable and the frequency of the corresponding sustained Oscillations. 

[8M] 

 b) The open loop transfer function of a unity feedback control system is given by 

 
Sketch the root locus diagram as a function of K (-∞<K< ∞). 

 

[8M] 

6. a) Explain how the type of a system determines the shape of a polar plot? [8M] 

 b) Determine the stability of the system whose open loop transfer function is given by 

G�s�H�s� = �
����������  . 

Also find gain and phase margin (using Nyquist plot).  

 

[8M] 

7. a) What are the advantages and disadvantages of state space analysis? And 

define    i) Eigen values;    ii) Eigen vectors;       iii) state of a system. 

[8M] 

 b) Obtain the state transition matrix of the following discrete time system: 

x�k + 1� = Gx�k� + Hu�k� 

 y�k� = Cx�k� 
 where 

G = � 0 1
−0.16 −1� , H = �1

1� , C = �1 0�. 
          

[8M] 

 

 

***** 
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DYNAMICS OF MACHINERY 
(Mechanical Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1  A racing car weighs 20 kN. It has a wheel base of 2 m, track width 1 m and height of 

C.G. 300 mm above the ground level and lies midway between the front and rear 

axle. The engine flywheel rotates at 3000 rpm clockwise when viewed from the front. 

The moment of inertia of the flywheel is 4 kg-m
2
 and moment of inertia of each 

wheel is 3 kgm
2
. Find the reactions between the wheels and the ground when the car 

takes a curve of 15 m radius towards right at 30 km/hr, taking into consideration the 

gyroscopic and the centrifugal effects. Each wheel radius is 400 mm. 

 

[15M] 

2 a) Derive the expression for the friction torque of a flat collar bearing by uniform 

pressure theory. 

[7M] 

 b) In a Screw Jack, the diameter of the threaded Screw is 40 mm and the pitch 8 mm. 

The load is 20 kN and it does not rotate with the Screw but is carried on swivel head 

having a bearing diameter of 70 mm. The coefficient friction between the swivel 

head and spindle is 0.08 and between the screw and nut is 0.1. Determine the total 

torque required to raise the load and the efficiency. 

 

[8M] 

3 a) Describe with neat sketch the epicyclic dynamometer. [6M] 

 b) An effective diameter of the cone clutch is 75 mm. The semi-angle of the cone is 18
0
. 

Find the torque required to produce slipping of the clutch if an axial force applied is 

200 N. This clutch is employed to connect an electric motor running uniformly at   

100 r.p.m with a flywheel which is initially stationary. The flywheel has a mass of 

13.5 kg and its radius of gyration is 150 mm. Calculate the time required for the 

flywheel to attain full speed, and also the energy lost in the slipping of the clutch. 

Take coefficient of friction as 0.3. 

 

[9M] 

4 a) The speed of engine varies from 210 radians/sec to 90 radians/sec. During a cycle the 

change in kinetic energy is found to be 400 Nm. Find the inertia of flywheel in kgm
2
? 

[8M] 

 b) An engine flywheel has mass of 6.5 tonnes, and the radius of gyration is 2 m. If the 

maximum and minimum speeds are 120 rpm and 118 rpm respectively, find the 

maximum fluctuation of energy. 
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5  A governor of the Proell type has each arm is 250 mm long. The Pivots of the upper 

and lower arms are 25 mm form the axis. The central load acting on the sleeve has a 

mass 25 Kg and each rotating ball has a mass of 3.2 Kg when the governor sleeve is 

in mid position, the extension link of the lower arm is vertical and the radius of path 

of the rotation of the masses is 175 mm, the vertical height of the governor is         

200 mm, if the speed of the governor is 160 rpm, when in the mid position, find:       

i) Length of the extension link. ii) Tension in upper arm. 

 

[15M] 

6 a) A, B, C and D are four masses carried by a rotating shaft at radii 100 mm, l50 mm, 

150 mm and 200 mm respectively. The planes in which masses rotate are spaced at 

500 mm apart and the magnitude of the masses B, C and D are 9 kg, 5 kg and 4 kg 

respectively. Find the required mass A and the relative angular settings of the            

4 masses so that the shaft shall be in complete balance. 

[10M] 

 b) Why balancing of rotating parts necessary for high speed engines? 

 

[5M] 

7  Three cylinders of an air compressor have their axes 120
0 

to one another and their 

connecting rods are coupled to a single crank. The stroke is 12 cm and the length of 

each connecting rod 20 cm. The mass of the reciprocating parts per cylinders is 2 Kg. 

Determine the maximum primary and secondary forces acting on the frame of the 

compressor when running at 2500 rpm. Describe the method by which such forces 

may be balanced. 

 

[15M] 

8 a) A shaft 50 mm diameter and 3 m long. It is simply supported at the ends and carries 

three masses 100 Kg, 120 Kg and 80 Kg at 1.0 m, 1.75 m and 2.5 m respectively 

from the left support. Taking E=20 GN/m
2
. Find the frequency of transverse 

vibrations using Rayleigh’s method. 

[9M] 

 b) Illustrate about vibration isolation and transmissibility. [6M] 

 

 

***** 
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LINEAR IC APPLICATIONS 

(Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Draw the ac equivalent circuit of dual input unbalanced output differential 

amplifier and derive the expressions for small signal voltage gain, input 

resistance and output resistance. 

[9M] 

 b) Explain the purpose of DC analysis in amplifiers. 

 

[6M] 

2 a) Derive the frequency response of a practical integrator.  [8M] 

 b) Design a practical integrator circuit with a D.C gain of 50, to integrate a 

square wave of 20 kHz. 

 

[7M] 

3 a) Explain the operation of a grounded load V to I converter using op-amp. [7M] 

 b) Draw the block diagram of Sample & Hold amplifier and explain its operation 

in detail. 

 

[8M] 

4 a) What are the applications of astable and mono stable multibrators? [6M] 

 b) Explain the operation of Monostable multivibrator using 555 timers. Derive 

the expression for quasi stable state time period of a Monostable multivibrator 

using 555 timers.  

 

[9M] 

5 a) Explain the terms: (i) slew rate; (ii) CMRR; (iii) PSRR; (iv) drift. List out 

ideal and practical characteristics of above parameters.  

[9M] 

 b) Explain the operation of Op-amp along with block diagram in detail. 

 

[6M] 

6 a) Explain the operation of 2
nd

 order band reject filter along with circuit diagram. [7M] 

 b) Design a Schmitt trigger circuit for UTP and LTP of +3V and -3V 

respectively. Explain its hysteresis curve. 

 

[8M] 

7 a) Explain the application of PLL as a FSK demodulator. [7M] 

 b) Draw and explain the principles and description of individual blocks of PLL 

in detail.  

 

[8M] 

8 a) Explain in detail with a neat circuit diagram the operation of 3-bit parallel 

ADC.  

[9M] 

 b) List the advantages and disadvantages of flash type ADC. [6M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES  
(Civil Engineering) 

Time: 3 hours                                                                                  Max. Marks: 70 
 

Note: i) Answer any ONE Question from Part – A and any THREE Questions from Part – B 
ii) Use IS 800-2007 & SP16 code to be allowed to the student in the Examination hall. 

                   iii) Assume any missing data. 

***** 

PART –A                                                        (28 Marks) 

1  Design a Reinforced concrete T-beam section that supports the continuous RC slab at 

3.0 m center to centre. Assume clear span dimensions of RC slab 21x6m and effective 

length of T beam is 6 m which is simply supported on its end. The thickness of RC slab 

is 125 mm and cross section of supporting beam 300 x 400mm (depth). The slab 

carrying imposed load of 5 kN/m
2
. Use concrete grade M25 and HYSD steel 

reinforcement grade Fe415. (use limit state method)   

Draw a neat sketch and detailing aspects of reinforcement of T beam section and 

showing its location in plan with clear dimensions. Apply relevant design checks for 

strength and serviceability conditions.  

[28M] 

  (OR)  

2  Design a rectangular column for effective height 4 m. The column is subjected to axial 

load 2000 kN at 50 mm eccentricity in the direction of long axis. Use M20 grade 

concrete, Fe415 steel. Apply necessary design checks.  

Draw a neat sketch of suitable scale shows plan, section, elevation, detailing aspects of 

steel. Also show the connection system of between column and beam (use limit state 

method).   

[28M] 

PART –B                                                       (42 Marks) 

3 a) Design a Circular Footing of R.C column 450 mm diameter, carrying axial loads 140 kN 

and uni-axial moment 6 kN-m. Assume the allowable bearing pressure of soil             

150 kN/m
2
. Use concrete grade M25 and steel reinforcement Fe500 HYSD. Assume any 

necessary design data if required. (use Limit state design). 

[7M] 

 b) Write about the concept of Limit state collapse and Limit state serviceability in the 

design of RC members.  

 

  [7M] 

4  Find the cross sectional area of concrete and steel of singly reinforced R.C rectangular 

beam that simply supported over an effective span of 6 m. The beam carrying dead load 

2 kN/m and live load 4 kN/m. Use concrete grade M30 and HYSD steel Fe415. Assume 

the following data: Steel young’s modulus Es=2.1x10
5 

MPa, modular ratio m=18, clear 

cover=40 mm. Neatly sketch the detailing aspects of steel (Use working stress method). 

 

[14M] 

5  Design a Reinforced concrete L-beam section supporting the ends of R.C slab (3x3m) at 

all sides four. The effective thickness of slab 80 mm with load intensity 3 kN/m
2
. Use 

concrete grade M25 and HYSD steel reinforcement Fe415. Apply necessary design 

checks for shear and bond in L beam section. Also neatly sketch the detailing of steel 

reinforcement in L beam. (use limit state method). 

 

1 of 2 

 

 

 

 

[14M] 

R16 SET - 1 



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

  

 

 

 

 

 

Code No: R1631014 

 

6  A simply supported roof slab for room of 3x5m clear dimension is resting on RC beam 

250 mm of width. Design the slab if it carries live load of 4 kN/m
2
. Use M25 grade 

concrete and Fe415 grade steel. Apply necessary design checks and neatly sketch the 

detailing of slab reinforcement.  (use limit state method). 

 

[14M] 

7 a) Calculate the Long Term deflection of beam size 250x400 mm effective depth, 

reinforced with 16 mm diameter bars 3nos in tension face and 12 mm bars 2nos in 

compression face. Assume the effective span of beam 4 m. The beam supports service 

load 8 kN/m. Use concrete grade M20 and Fe415, HYSD steel. 

[7M] 

 b) Design the Torsion reinforcement of L-beam section 250x400 mm depth that support 

RC slab of 100 mm thick. Assume clear span of beam 5 m, live load on slab 3 kN/m
2
 

and factored Torsion moment 30 kN-m, factored shear 60 kN and factored moment     

120 kN-m. Use concrete grade M25 and steel grade Fe500, HYSD. 

 

[7M] 

***** 
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DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES  
 (Civil Engineering) 

Time: 3 hours                                                                                  Max. Marks: 70 
 

Note: i) Answer any ONE Question from Part – A and any THREE Questions from Part – B 
ii) Use IS 800-2007 & SP16 code to be allowed to the student in the Examination hall. 

     iii) Assume any missing data. 

*****   

PART –A                                                        (28 Marks)  

1  Design a RC circular footing (pedestal type) supporting a circular column 450 mm 

diameter for axial load of 1000 kN acts at an eccentricity of 50 mm. The column 

reinforcement provided by 6nos of 16 mm diameter main bars and 8 mm diameter 

helical ties. Assume safe bearing capacity of soil 150 kN/m
2
 located at 1.80 m below 

the ground level.  Use concrete M30 and steel Fe415 HYSD.  

Apply necessary design checks against punching shear, flexure and anchorage column 

bars in footing. (use limit state method)Also draw a neat sketch with suitable scale of 

showing plan, section, elevation and detailing aspects of column footing and 

reinforcement connection system between the members. 

[28M] 

  (OR)  

2  Design a continuous RC slab for an office building measuring 4mx12m clear 

dimension. Assume the slab is supported by beam located at 3 m center to center in the 

long direction. The live load on slab 3 kN/m
2
. Use M20 grade concrete and Fe415 steel. 

( Use limit state method ). Draw a neat sketch with suitable scale showing plan, section, 

and elevation and detailing aspects of slab. Also its connection system with internal 

beams. 

[28M] 

PART –B                                                       (42 Marks) 

3  A doubly reinforce beam of 250x400 mm, simply supported is reinforced with 4nos,   

22 mm diameter bars on tension side and equal amount of steel in compression side. 

Assume clear cover on all sides 50 mm. Calculate the moment of resistance and UDL 

on the beam. Use M20 concrete Fe415 HYSD steel (Es=2x10
5
MPa). Neatly sketch the 

detailing aspects. (Use working stress method). 

 

[14M] 

4  Design a Reinforced concrete T-beam section supporting a continuous R.C slab at 3 m 

center to centre. The effective length of simply supported T beam (300x300 mm) is      

4 m, and thickness of slab 100 mm. The slab is carrying imposed load of 3 kN/m
2
. Use 

concrete grade M25 and HYSD steel reinforcement Fe415. (limit state method). 

 

[14M] 

5  Estimate the maximum possible crack width of doubly reinforced beam against 

serviceability. The beam is provided with 400 mm overall depth, 3bars of 25 mm 

diameter in tension side at effective depth 340 mm and 3bars of 20 mm diameter in 

compression face and effective cover on all faces is 50 mm. The beam is designed to 

support total service load moment 120 kN-m. Assume spacing of tension bars 75 mm. 

Use concrete grade M25 and HYSD steel grade Fe500. 

 

[14M] 

6  Design a square column of effective height 4 m that received an axial load 700 kN with 

60 mm eccentricity in both directions. Use concrete grade M20 and steel grade Fe500 

HYSD. Apply necessary design checks and detail the column reinforcement. (limit 

state method). 
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7 a) Write short notes on parameters that influence short term deflection and long term 

deflection of RC beams. 
[7M] 

 b) Write short notes on factors that influence bond strength of reinforcement bars in RC 

beam column joint. 
[7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES  
 (Civil Engineering) 

Time: 3 hours                                                                                       Max. Marks: 70 
 

Note: i) Answer any ONE Question from Part – A and any THREE Questions from Part – B 
ii) Use IS 800-2007 & SP16 code to be allowed to the student in the Examination hall. 

      iii) Assume any missing data. 

*****  

PART –A                                                        (28 Marks)  

1  Design a RC rectangular footing of uniform thickness supporting an axial load of   

1200 kN from the column. Assume the column is braced against side sway. The column 

is provided by 8 nos of 12 mm diameter main bars and 6 mm diameter transverse ties as 

helical reinforcement. Assume safe bearing capacity of soil 200 kN/m
2
 located at     

1.50 m below the ground level. Use concrete grade M25 and steel Fe415 HYSD. Apply 

necessary design checks against punching shear, flexure and development length. (use 

limit state method). Draw a neat sketch with suitable scale showing plan, section, and 

elevation and detailing aspects of column footing and reinforcement connection system 

between the members. 

[28M] 

  (OR)  

2  Design a RC roof slab for a room measuring 3x5 m clear dimension which was resting 

on  RC beam of 300x450 mm at all four sides. Assume live load on slab 3 kN/m
2
 and 

floor finish 1 kN/m
2
 .Use concrete grade M25 and steel Fe415. Assume the corners are 

held down. Apply necessary design checks for shear, deflection and anchorage of 

reinforcement. (use limit state method). Draw a neat sketch of suitable scale showing 

plan, section, and elevation and detailing aspects of slab and reinforcement connection 

system between beam and slab.  

[28M] 

PART –B                                                       (42 Marks) 

3  Find the sectional area of concrete and steel of  R.C simply supported rectangular beam 

and effective span 3 m, carrying dead load 4 kN/m and live load 6 kN/m. Use concrete 

grade M20 and HYSD steel Fe415.(Use working stress method). Assume the following 

data: Young’s modulus of steel Es=2.x10
5 

MPa and clear cover of to reinforcement    

40 mm. (use working stress method). 
 

[14M] 

4  A rectangular R.C beam of size 250x400 mm reinforced with 4nos 12mm tensile steel 

and simply supported over an effective span of 6 m. The beam is subjected to uniform 

live load 3 kN/m and point load 8 kN at mid span. UseM20 concrete, steel Fe415. 

Design the beam shear in combination of vertical stirrups and bent up bars. Use 

concrete grade M30, HYSD steel reinforcement Fe415. (Limit state method). 
 

[14M] 

5 a) Explain the design concept of long column subjected to uni-axial bending. Write the IS 

code provisions.  

[7M] 

 b) Explain the concept of stress block parameter and its significance in the design of       

T-beams (limit state method). 
 

[7M] 

6  Determine the moment of resistance of T-beam section simply supported over a span of 

4m. Use the following data: Width of flange 2300 mm , depth of flange 125 mm, width 

of rib 300 mm, effective depth 450 mm , area of tension reinforcement 8 bars 16 mm 

diameter. Use concrete grade M20 and steel Fe500 HYSD (use limit state method).  
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7  Design the Torsion reinforcement of L-beam section 250x300 mm effective depth that 

support RC slab of 150 mm thick. Assume clear span of beam 6 m, live load on slab     

4 kN/m
2
 and factored Torsion moment 50 kN-m, factored shear 40 kN and factored 

moment 80 kN-m . Use concrete grade M20 and steel grade Fe500, HYSD. 

[14M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES  
 (Civil Engineering) 

Time: 3 hours                                                                                  Max. Marks: 70 
 

Note: i) Answer any ONE Question from Part – A and any THREE Questions from Part – B 
ii) Use IS 800-2007 & SP16 code to be allowed to the student in the Examination hall. 

    iii) Assume any missing data. 

*****   

PART –A                                                        (28 Marks) 

1  Design a continuous slab for a residential building of 12x3 m clear dimension. 

Assume the slab is resting on beam 300x450 mm depth. The live load on slab is        

3 kN/m
2
. The beams are arranged at 3m center to center over the length of slab. 

Assume the corners of slab are held down. Use M25 grade concrete and Fe415 steel. 

Apply necessary design checks. (use limit state design).    

Draw a neat sketch with suitable scale showing plan, section, and elevation and 

detailing aspects of steel.  

[28M] 

  (OR)  

2  Design a RC Column 450x600 mm depth with unsupported length of 6 m. The 

column is subjected to axial load 1500 kN and 75 mm eccentricity in both the 

directions. The column is effectively held in position but not restrained against 

rotation. Use M25 concrete and Fe415 HYSD steel. Apply necessary design checks. 

(Use limit state design).    

Draw a neat sketch with suitable scale showing plan, section, and elevation and 

detailing aspects of column and connection system of column with footing. 
 

[28M] 

PART –B                                                       (42 Marks) 

3 a) Explain the design concepts of under reinforced, balanced and over reinforced 

sections with neat sketch. Write the influence of these RC sections.  

[7M] 

 b) Explain the design concepts of limit state and work stress methods. [7M] 

4  A simply supported beam of 300x400 mm depth, consist 4 no.s 16 mm diameter 

tension reinforcement and 2 nos of 16 mm diameter compression reinforcement with 

50 mm clear cover in all sides. Find out the moment capacity of the beam. Use the 

concrete grade M20 and HYSD steel Fe415. (use limit state design)  
  

[14M] 

5 a) Explain the concept of IS code provisions in the design of one way slab.  [7M] 

 b) Explain the design concepts of braced and un-braced columns. Mention the design 

provisions as per IS code. 
 

[7M] 

6 a) A simply supported beam of 7 m effective span is reinforced with 6 bars of 25 mm 

diameter at center of span and 50% of reinforcement bars are continued into supports. 

Check the bearing length and development length at the supports. Use concrete grade 

M25 and HYSD steel Fe500. (Limit state design). 

[7M] 

 b) Write short notes on different types of splicing system used for tension reinforcement 

of beams. 
 

[7M] 

7  Design a Circular Footing which supports circular column 400 mm diameter. Assume 

axial load on column 25 kN and uni-axial moment 6 kN-m. The safe bearing capacity 

of soil 15kN/m
2
. Use concrete grade M25 and HYSD steel Fe500. (limit state design)   

[14M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

POWER SYSTEMS–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                                                         (14 Marks) 

1. a) What are the merits of bundled conductors? [3M] 

 b) How is transmission lines classified? [2M] 

 c) What are the methods used for computing the hyperbolic functions in the solution of 

long lines? 

[2M] 

 d) What is the effect of shunt capacitance at the terminal of a transmission line for a 

surge? 

[2M] 

 e) On what factors skin effect depends? [3M] 

 f) List the merits of suspension type insulators over pin type insulators. [2M] 
 

                                                                      PART –B                                                       (56 Marks) 

2. a) Prove that the inductance of a group of parallel wires carrying current can be 

represented in terms of their geometric distance. Explain the meaning of the term 

self G.M.D and mutual G.M.D.     

[7M] 

 b) A 3-phase, 50 Hz, 132kV overhead line has conductors placed in a horizontal plane 

4 m apart. Conductor diameter is 20 mm. If the length of the line is 100 km, find the 

charging current per phase assuming the line is completely transposed. 
 

[7M] 

3. a) What is power factor? Explain the effect of power factor on regulation and 

efficiency. 

[7M] 

 b) A three- phase transmission line has the following data: Resistance of each 

conductor=20 ohms; Inductive reactance per Phase=40 ohms; capacitive 

susceptance to neutral=0.0004 mho; Load at receiving end=10 MVA at 0.8 p.f 

lagging; voltage at receiving end=60 kV. Find regulation and efficiency of 

transmission using nominal T- Method. 
 

[7M] 

4. a) What is an equivalent π circuit of a long line? Obtain the expression for parameters 

of this circuit in terms of line parameters.  

[7M] 

 b) A three – phase overhead transmission line has series impedance per phase of      

200 080∠ ohms and a total shunt admittance of 0.0019 090∠  siemen per phase. The 

line delivers a load of 150 MW at 0.8 pf lagging and 220 kV between the lines. Find 

the sending-end voltage and current by the rigorous method. 
 

[7M] 

5. a) Obtain an expression for the voltage across a capacitance C connected at the end of 

a line of surge impedance Zc when a step wave V travels on the line and reaches the 

capacitance. 

[7M] 

 b) Two stations are connected together by an underground cable having a surge 

impedance of 40 ohms joined to an overhead line with a surge impedance of        

400 ohms. If a surge having a maximum value of 120 kV travels along the cable 

towards the junction with the overhead line, find the value of the reflected and 

transmitted wave of voltage and current at the junction. 
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6. a) Explain the skin and proximity effects on transmission line parameters. [7M] 

 b) A certain 3-phase equilaterally spaced transmission line has a total corona loss of  

50 kW at 110 kV and a loss of 98 kW at 115.9 kV. What is the disruptive critical 

voltage between lines? What is the corona loss at 113 kV? 
 

[7M] 

7. a) Explain what is meant by a string efficiency of a suspension insulators consists of 

number of units? What causes the string efficiency to be less than 100%? 

[7M] 

 b) An overhead conductor having an ultimate strength of 6000 kg/cm
2
 and an area of   

2 cm
2
 is erected between supports placed 500 m apart and having a level difference 

of 12 m. If the minimum ground clearance is to be 40 m, determine the tower 

heights. The conductor is subjected to a horizontal wind pressure of 1.5 kg/mt. The 

self-weight of the conductor is 1.75 kg/mt. Assume a safety factor of 4. 

 

[7M] 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

POWER SYSTEMS–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                                                      (14 Marks) 

1. a) What are the types of conductors? [2M] 

 b) How do you classify the transmission line is to short, medium and long lines. [2M] 

 c) What is the significance of SIL in lines? [2M] 

 d) A transmission line of surge impedance Z0 is terminated through a resistance R. What 

is their reflection and refraction coefficient? 

[3M] 

 e) Distinguish between AC and DC resistance of a conductor. [3M] 

 f) How is the transmission line insulators classified? [2M] 
 

                                                                         PART –B                                                    (56 Marks) 

2. a) What are the factors which govern the capacitance of a transmission line? [7M] 

 b) Find the inductance/km/ph for a 3-phase transmission line. Give with Dab=Dbc=4.5m 

and Dca=6.5m. The radius of the conductor is 0.2 cm. The line is transposed. Also find 

Inductance of all three conductors without transposition.    
 

[7M] 

3. a) What do you understand by the terms nominal T and nominal-π circuits? Derive the 

expressions for the ABCD constants for the nominal-T circuit of a medium 

transmission line. 

[7M] 

 b) Calculate the sending end voltage and current of an 100 km 3-phase, 50Hz 

transmission line designed to deliver 25 MVA at 0.8 P.F lagging at 6.6 kV to a 

balanced load. The conductors are of copper each having a resistance of               

0.105 ohm/km and an outside diameter of 1.5 cm. They are spaced equilaterally       

1.5 meters apart. Use nominal-π method.  
 

[7M] 

4. a) Starting from first principles deduce expressions for transmission line constants of a 

long line in terms of its parameters.                                     

[7M] 

 b) A three-phase, 250 km long transmission line has the following constants. 

Resistance/ph/km=0.15 ohm, reactance/ph/km=0.25 ohm, shunt admittance/ph/km= 

1.2×10
-6

 mho. Find by rigorous method, the sending-end voltage and current when the 

line is delivering a load of 25 MW at 0.85 p.f lagging. The receiving-end voltage is 

kept constant at 110 kV. 
 

[7M] 

5. a) Explain the behavior of a travelling wave when it reaches the end of short circuited 

line. Draw diagrams to show voltage and current of the line before and after the wave 

reaches the end. 

[7M] 

 b) A 440 kV surge travels on an overhead line of surge impedance 500 Ω towards its 

junction with a cable which has a surge impedance of 50Ω. Determine:                       

i) transmitted voltage and current,  ii) reflected voltage and current.  
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6. a) Explain the effect of shunt compensation on transmission lines performance. [7M] 

 b) A single phase overhead line has two conductors of diameter 1.2 cm with a spacing of 

1.4 m between centers. If the dielectric strength of air is 21.21 kV/cm. Find the line 

voltage for which corona will commence on the line. Derive the formula used. 
 

[7M] 

7. a) What do you mean by string efficiency? How can it be improved? [7M] 

 b) An overhead line has the following data: span length 200 m, difference in levels of 

supports 7.5 m, conductor diameter 1.8 cm, weight per unit length of conductor        

1.5 kg/m, wind pressure 39 kg/m
2
 of projected area. Maximum tensile strength of the 

conductor is 4250 kg/cm
2
, factor of safety is 4.  Find the length of the lower support. 

 

[7M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

POWER SYSTEMS–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                                                      (14 Marks) 

1. a) What are the properties of conducting material? [3M] 

 b) Write ABCD constants for medium transmission lines using nominal T and π 

methods. 

[2M] 

 c) Define Zc and mention its typical values.                               [2M] 

 d) What are the expressions for the voltage and current when a line is terminated      

by an inductance?  

[3M] 

 e) What is Ferranti effect? [2M] 

 f) What is static shielding? [2M] 

                                                                           PART –B                                                   (56 Marks) 

2. a) What are the factors which govern the inductance of transmission line? [7M] 

 b) Three conductors of a three phase, 3 wire systems are arranged at the corners of 

triangles. The sides of which are 1.5 m, 1.8 m and 2.0 m. Determine the 

capacitance per Km of the line when the conductors are transposed. Diameter of 

each conductor is 1.3 cm. And also calculate the capacitance with consideration of 

earth effect. Assume the circuit is located 6 m above the ground level.  
 

[7M] 

3. a) How is transmission lines classified? Obtain the relation between the sending end 

and receiving end voltages and currents of a medium line using nominal-π 

representation. 

[7M] 

 b) A 3 phase overhead transmission line 80 km long, delivers 24 MVA at 66 kV,       

50 Hz, 0.8 p.f lag. The line conductors have a diameter of 1.5 cm and are 

symmetrically spaced at a distance of 2.5 m. Determine the regulation and 

efficiency of the line, using the nominal π method. 
 

[7M] 

4. a) Describe the surge impedance loading with necessary expressions. [7M] 

 b) A three-phase transmission line is 450 km long and delivers a load of 300 MVA, 

0.8p.f lag at 400 kV. The ABCD constants of the line are A=D=0.918∠1.5
0
; 

B=175∠85
0
;  C =0.0019∠90

0
 mhos.  Find the following under full load and no 

load conditions: 

i) Sending-end line to neutral voltage,  

ii) The sending-end current,  and  

iii) The percent voltage regulation. 
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5. a) Obtain the reflection and refraction coefficient of transmission line when receiving 

end is open circuited. 

[7M] 

 b) A step wave of 130 kV travels through a line having a surge impedance of 450Ω. 

The line is terminated by an inductance of 6000 µH. Determine the voltage across 

the inductance and reflected voltage wave. 
 

[7M] 

6. a) Explain the Ferranti effect and derive an expression for power loss an open 

circuited line. 

[7M] 

 b) An overhead transmission line operates at 210 kV between phases at 50 Hz. The 

conductors are arranged in a 4.2-meter delta formation. Find the maximum 

diameter of the conductor that can be used for no corona loss under fair weather 

conditions? Assume an air density factor of 0.95 and irregularity factor of 0.85. The 

critical voltage is 240 kV. Find also the power loss under stormy conditions. 
 

[7M] 

7. a) Explain the necessity of a stringing chart for a transmission line and show                

how such a chart can be constructed? 

[7M] 

 b) A string of suspension insulators consists of three units. The capacitance between 

each pin and earth is 12% of the self-capacitance of the unit. If the maximum peak 

voltage per unit is not to exceed 36 kV, find the greatest working voltage and the 

string efficiency. 

[7M] 

 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

POWER SYSTEMS–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                                                                (14 Marks) 

1. a) What is meant by loop inductance? [2M] 

 b) What are the different types of overhead transmission lines? [3M] 

 c) What is the need of rigorous solution approach for lines performance calculation?       [2M] 

 d) What is a traveling wave?  [2M] 

 e) How can reduce the corona loss? [2M] 

 f) What is a stringing chart? What is its utility? [3M] 
 

                                                                 PART –B                                                             (56 Marks) 

2. a) Derive from first principles the capacitance per km to neutral of a 3-phase over 

head transmission line with unsymmetrical spacing of conductors assuming 

transposition. 

[7M] 

 b) A 3-φ, 50Hz over high tension line (HTL) has each conductor of 3.2cm diameter. 

The distance between 3 phases are between A and B is 5m, B and C is 6m and      

C and A is 3m. Find the inductance of each line. If the lines are transposed 

regularly, determine the inductance per km. 

                                                    

[7M] 

3. a) Explain the short transmission lines. Derive the performance characteristics. [7M] 

 b) A balanced three – phase load of 30 MW is supplied at 132 kV, 50 Hz and    

0.85p.f lag means of a transmission line. The series impedance of a single 

conductor is (20+j52) ohms and the total phase to neutral admittance is              

315× 10
-6

 mhos. Using nominal-π  method, determine:  (i) A, B, C and D constants 

of the line, (ii) Vs and (iii) regulation of the line. 

 

[7M] 

4. a) What is meant by Nominal π method of solution for the performance of long     

transmission lines? Draw a phasor diagram with the receiving end voltage as 

reference. 

[7M] 

 b) A three-phase, 50 Hz, 200 km long transmission line has three conductors each of 

0.7 cm radius spaced at the corners of triangle of sides 2.5 m, 4m and 3.5m. The 

resistance of each conductor is 0.3 ohms per km and the line delivers 30 MVA at 

132 kV and at a lagging p.f. of 0.95. Determine ABCD constants as long line and 

Parameters of equivalent T representations of long lines.  

 

 

1 of 2 
 

 

 

 

 

[7M] 

SET - 4 R16 Code No: R1631021 



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

  

 

 

 

5. a) Derive the expression for reflected voltage and current waves, when the 

transmission line is terminated by the capacitive load. 

[7M] 

 b) An overhead transmission line with surge impedance of 400 Ω is 300 km long. 

One end of this line is short circuited and the other end has a source of 11 KV 

which is suddenly switched in. Calculate the current at the source end 0.005 sec 

after the voltage is applied. 

 

[7M] 

6. a) Describe the effect of shunt compensation on transmission lines. [7M] 

 b) Determine the critical disruptive voltage and the critical voltages for local and 

general corona on a 3- phase overhead transmission line, consisting of 3-stranded 

copper conductors spaced 2.7 m apart at the corners of an equilateral triangle. Air 

temperature and pressure are 21
0
C and 73.6 cm of Hg respectively. Take conductor 

diameter 10.2 mm, irregularity factor 0.85, local and general surface factors 0.7 

and 0.8 respectively. 

 

[7M] 

7. a) What is sag? Derive the equation for sag when the conductor takes the form of a 

parabola and supported at equal levels? 

[7M] 

 b) A string of suspension insulator consists of four units and the capacitance to 

ground is 14 percent of its mutual capacitance. Find the voltage across each unit as 

a fraction of the operating voltage. Also find the string efficiency. 

[7M] 

 

 

***** 

 

 

 

 

2 of 2 

 

SET - 4 R16 Code No: R1631021 



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

  

 

 

III B. Tech I Semester Regular/Supplementary Examinations, March – 2021 

DESIGN OF MACHINE MEMBERS– II 
 (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 FOUR Questions from Part-B 

4.  Data Book allowed 

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

PART –A                                                             (14 Marks) 

1. a) Explain the basic difference between sliding bearings and rolling bearings. [2M] 

 b) Mention the design criteria for the piston crown in an IC engine. [2M] 

 c) How do curved beams differ from straight beams? [2M] 

 d) In what way is a trapezoidal thread better than a square thread in power screws? [3M] 

 e) What is meant by beam strength of a spur gear? [3M] 

 f) Write down the designation of a steel wire rope and explain the features. [2M] 
 

PART –B                                                               (56 Marks) 

2. a) The coefficient of friction in a sliding bearing is given as 0.0019. The shaft measures 

75 mm in length and diameter. The bearing pressure is specified as 1.8 MPa and the 

speed of the journal is 1440 rpm. Determine the heat generated in the bearing. If the 

bearing is operating without any artificial cooling, find the maximum temperature 

that the bearing can withstand. 

[7M] 

 b) A single row ball bearing carries a radial load of 8 kN and an axial thrust of 3.5 kN. 

The radial load factor and the axial load factor are given as 0.56 and 1.48 

respectively. Desired reliability is 90 percent. The mounting of the bearing is such 

that the inner ring is stationary. The shaft rotates at 500 rpm and the expected life is 

2500 operating hours. Find the dynamic load capacity of the bearing required for the 

application.  

 

[7M] 

3. a) The main dimensions of a connecting rod of an IC engine have to be determined 

based on the following data: Length of connecting rod=300 mm; cylinder 

bore=100mm; maximum gas pressure inside the cylinder = 4.5 MPa; specified factor 

of safety = 5. Draw the I-cross section of the connecting rod at the mid section. 

Compressive yield stress may be taken as 330 MPa.  

[7M] 

 b) Draw the schematic line diagram of a piston under load. Explain the principle of 

dimensioning the piston pin. Mention the materials used and the permissible stresses. 
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4. a) Draw a representative sketch of a curved beam under the action of bending moment. 

Explain the bending stress distribution across the cross section as compared to that of 

a straight beam.  

[7M] 

 b) Draw the sketch of a typical example of a curved beam from practice. Explain the 

concept of eccentricity ‘e’ in a circular cross section. 

 

[7M] 

5. a) An open belt of density 970 kg/mm
3
 has a cross section of 300 mm x 10 mm. The 

driving and smaller pulley has a diameter of 315 mm. The input power is 30 kW at 

970 rpm. The angle of wrap on the larger pulley is 205
0
. The coefficient of friction 

between the belt and both pulleys is 0.35. If the maximum allowable stress in the belt 

should not exceed 3 MPa, verify if the belt is safe in tension. 

[7M] 

 b)  Write a note on the various stresses occurring in a power screw and nut. Explain the 

need for a friction collar in the body of a power screw.  

 

[7M] 

6. a) What are the advantages of helical gears over spur gears? Explain the concept of 

virtual number of teeth with the help of a sketch. 

[7M] 

 b) A spur gear pair with a module of 6 mm has transmission ratio of 4. The number of 

teeth on the pinion is 16 of 20
0
 pressure angle, full depth and involute profile. Face 

width of the teeth may be taken as 10 times module. Taking the permissible bending 

stress as 105 MPa, calculate the power that the gear pair can transmit based on the 

beam strength of the teeth. 

 

[7M] 

7. a) A single steel wire rope of 6 x 37 constructions lifts a load of 20 kN. The factor of 

safety is specified as 6. Find the diameter of the rope. A wire rope catalogue can be 

used. What are the other forces to be considered in the rope for an exact analysis?  

[7M] 

 b) What is a bell crank lever? What are its applications? Explain with a sketch and a 

force analysis. 

[7M] 

****** 
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PART –A                                                              (14 Marks) 

1. a) What is meant by bearing modulus in sliding bearings? [2M] 

 b) Write a short note on cylinder liners of IC engines. [2M] 

 c) Explain the difference between centroidal axis and neutral axis in curved 

beams. 

[2M] 

 d) Draw a neat line sketch of a wire rope pulley and mark the parts. [3M] 

 e) Mention the different threads shapes used in power screws. How are they 

different from thread screws? 

[3M] 

 f) Explain the term, mechanical advantage in levers. Give an example. [2M] 
 

PART –B                                                               (56 Marks) 

2. a) Write down the expression for Sommerfeld number and explain its merits. 

Explain how the coefficient of friction is obtained with the help of Sommerfeld 

number? 

[7M] 

 b) What is rating life of a rolling bearing? A deep groove ball bearing with a 

dynamic load capacity of 62784 N carries a radial load of 5000 N and an axial 

load of 1500 N. Assuming the radial and axial load factors as 0.56 and 1.71 

respectively, estimate the life of the bearing in operating hours. The speed of 

the shaft on which the bearing is mounted is 1000 rpm. Expected reliability is 

90%. 

 

[7M] 

3. a) The maximum gas pressure inside an IC engine cylinder is 1.5 MPa. The 

cylinder crown is fixed to the cylinder body by means of 6 studs on a pitch 

circle of 200 mm diameter. The internal diameter of the cylinder is 120 mm. If 

the yield strength of the bolt material is 380 N/sq.mm and the specified factor 

of safety is 3, determine the size of the bolt required for the purpose by using 

simple analysis, neglecting the elasticity of the bolts and the joint.  

[7M] 

 b) Draw a line sketch of a crankshaft of a four cylinder SI engine. Explain the 

criteria for designing a crankshaft. 
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4. a) Draw a line sketch of a crane hook and describe the steps in calculating the 

stresses across the cross section.   

[7M] 

 b) Considering a circular cross section for a curved beam, draw the section and 

the various radii required to illustrate the condition after applying the bending 

moment on the beam. Write the expressions for the stresses in the extreme 

fibres.  

 

[7M] 

5. a) How are V-belts different from flat belts? Describe the design procedure for 

finding the number of V-belts required for transmitting power. 

[7M] 

 b) A triple-threaded square screw has a nominal diameter of 50 mm and a pitch of 

8 mm. A friction collar with OD of 100 mm and ID of 65 mm is used in the 

power for creating additional friction. The coefficients of friction at the thread 

surface and the collar are both 0.15. The power screw is used for lifting a load 

of 15 kN. Applying uniform wear theory for the collar, calculate: (i) the torque 

required to lift the load (ii) the torque required to lower the load (iii) check 

self-locking condition. Calculate also the manual effort required at the end of a 

handle with a turning radius of 400 mm. 

 

[7M] 

6. a) A pinion with 29 teeth rotating at 970 rpm is paired with a gear wheel with     

50 teeth. The teeth are 20 degree, full width, involute profile of module 6 mm. 

The gears are made of steel having an ultimate strength of 600 N/mm
2
. The 

surface hardness on the pinion is 350 BHN and on the gear it is 280 BHN. 

Calculate the following: 

(i) Beam strength of the gears (using the velocity factor)    

(ii) Wear strength of the gears.  

[7M] 

 b) Explain the method of Buckingham for calculating the dynamic load on a gear 

pair. How does this method differ from the velocity factor method? 

 

[7M] 

7. a) Draw a sketch of safety valve using a lever. Explain the design of the lever 

showing clearly the force analysis. 

[7M] 

 b) How is a steel wire rope wound and unwound on drum with grooves? Explain 

with the help of a sketch. Mention the special features in construction of the 

rope drum. 

[7M] 

 

***** 
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PART –A                                                          (14 Marks) 

1. a) Mention the merits of the Sommerfeld number method of sliding bearing 

calculation. 

[2M] 

 b) Make a simple line sketch to show how the wrist pin is assembled inside the piston 

of an IC engine. 

[2M] 

 c) Explain why there will be a shift of the neutral axis from the centroidal axis in a 

curved beam subjected to bending.  

[2M] 

 d) What is a ball screw and what is its merit? [3M] 

 e) Write a note on wear strength of a helical gear. [3M] 

 f) Draw a sketch of a bell crank lever and explain the force analysis. [2M] 
 

PART –B                                                        (56 Marks) 

2. a) A full journal bearing operates under an axial load of 25 kN. The length and 

diameter of the journal are 150 mm and 100 mm respectively. The radial clearance 

is 0.05 mm. The journal rotates at a speed of 300 rpm. If the viscosity of the oil 

used at the operating temperature is 0.01 kg/ms, find the coefficient of friction in 

the bearing and power loss due to friction. Use McKee’s equation. 

[7M] 

 b) A deep groove ball bearing of basic design no. SKF 6312 has a dynamic load 

capacity of 81900 N. If this bearing is expected to carry a pure radial load of   

37800 N, find the loading ratio and estimate the nominal life of the bearing in 

millions of revolutions. If the rotational speed of the bearing is 500 rpm, find the 

bearing life in number of operating hours. Find the reduction in service life when 

the radial load is increased by 10000 N. 

 

[7M] 

3. a) Mention the criteria of design of an IC engine piston. Draw a line sketch of a 

piston and name the important parts.  

[7M] 

 b) For an IC engine the following data are available: Length of connecting 

rod=350mm; cylinder bore = 110 mm; maximum gas pressure inside the 

cylinder=5 MPa; specified factor of safety = 5. Draw the I-cross section of the 

connecting rod at the mid section. Compressive yield stress may be taken as      

350 MPa. 

1 of 2 

[7M] 

SET - 3 R16 Code No: R1631033 



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

  

 

 

4. 

 

 

a) 

 

 

Draw neat sketches showing the bending stress distribution across the cross 

sections of (i) a straight beam of rectangular cross section, and (ii) a curved beam 

of circular cross section. 

 

 

[7M] 

 b) Give examples of practical applications of curved beams. Supply line sketches for 

illustration. 

 

[7M] 

5. a) For a V-belt drive the following details are given: Driving motor power = 15 hp; 

motor speed = 1440 rpm; reduction ratio = 2:1; maximum centre distance between 

the pulleys is 1200 mm; for continuous duty; Using standard design tables and 

assuming any missing data, calculate: (i) corrected design power (ii) pulley 

diameters (iii) length of belt along pitch line (iv) actual centre distance. 

[7M] 

 b) The lead screw of a lathe machine with single-start trapezoidal threads of 60 mm 

nominal diameter and a standard pitch of 9 mm. The axial thrust on the screw 

during movement is estimated as 5 kN. A thrust collar of diameters 100mmx75mm 

is provided. The coefficients of friction in the screw threads and the friction collar 

are 0.15 and 0.2 respectively. The lead screw rotates at 50 rpm. Determine:  (i) the 

efficiency of the lead screw and (ii) the power required to drive the lead screw. 

 

[7M] 

6. a) In a spur gear transmission, the pinion and the gear have 19 and 46 teeth 

respectively. The gears have 20
0
 FD, involute profile. The pinion and the gear are 

made of plain carbon steel with Su of 600 MPa. Estimate the module of the gear set 

and find the centre distance. Assume a factor of safety of 3 for both pinion and 

gear. For the initial check, assume that the pitch line velocity is less than 10 m/s 

and the service factor is 1.5. 

[7M] 

 b) A helical gear set of normal module 6 mm has 18 teeth on the pinion and 43 teeth 

on the gear. The normal pressure angle and the helix angle are given as 20
0
 and 25

0 

respectively. Calculate: (i) the pitch circle diameters of the pinion and the gear,  

(ii) centre distance, (iii) transverse module, (iv) axial pitch, and (v) transverse 

pressure angle. 

 

[7M] 

7. a) Draw a neat sketch to show the application of a bell crank lever. Show how the 

force analysis is done. 

[7M] 

 b) Discuss the various stresses occurring a steel wire rope wound on hoisting drum of 

a crane in the process of lifting a load. 

***** 
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PART –A                                                             (14 Marks) 

1. a) Write a note on the dynamic load capacity of a rolling bearing. [2M] 

 b) Draw a simple sketch to show a wet liner inside an IC engine cylinder. [2M] 

 c) Explain the term eccentricity in the design of curved beams. [2M] 

 d) Explain the terms, compound screw and differential screw. [3M] 

 e) Explain the difference between pressure angle and helix angle in a helical gear. [3M] 

 f) Draw a simple sketch to describe 6 x 37 (H) x 12 mm x 120 m steel wire rope. [2M] 
 

PART –B                                                               (56 Marks) 

2. a) Explain in detail how McKee and Lasche equations are useful in sliding 

bearing design? When is artificial cooling required for sliding bearing? 

[7M] 

 b) A ball bearing is mounted on a shaft rotating at 500 rpm. The radial load on the 

bearing is estimated as 8 kN. If the desired life of the bearing is 3000 operating 

hours, calculate the dynamic load capacity of the bearing. When an additional 

axial load of 2 kN acts on the bearing, calculate the reduction in the service of 

the bearing. 
  

[7M] 

3. a) Discuss the design procedure for determining the sizes of the small and the big 

end bearings in a connecting rod.  

[7M] 

 b) An IC engine piston is made of cast iron for a cylinder with a bore of 100 mm 

diameter. The maximum gas pressure inside the cylinder is 6 MPa. Estimate 

the piston crown thickness based on mechanical strength. Write down the 

formula for validating the crown thickness by the heat conduction method.  

 

[7M] 

4. a) What is normal cross section used in crane hooks? Draw a line sketch to show 

the shift between the CA and NA in the section after applying a bending beam. 

Write down the formulas for obtaining extreme fibre stresses in the beam. 

[7M] 

 b) Draw the sketch of an L-shaped wall bracket using bent rods; mark the forces 

acting on the bracket when a load is placed on the bracket. Mark the section 

which is most stressed and distribution bending stress across the cross section. 
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5. a) A 1000 rpm motor is connected to a blower through an open double-ply belt, 

10 mm thick and 300 mm wide. The pulleys used in the transmission are      

315 mm (driver) and 800 mm (driven). The centers of the pulleys are 1200 mm 

apart. The pulley material is cast iron and the coefficient of friction between 

the belt and the pulley is 0.35. The permissible stress in the belt is 2.5 N/mm
2
 

and the belt weighs 970 kg/m
3
. Calculate the maximum kW power that the belt 

can transmit.   

[7M] 

 b) Compare and contrast flat belts and V-belts in power transmission. What is the 

effect of the groove angle in the calculations and selection of V-belts? 

 

[7M] 

6. a) Details of a helical gear set are as follows: 

Normal module=5 mm; normal pressure angle=20
0
; power transmitted=5 kW; 

speed = 970 rpm; number of teeth = 19/40.  

Determine the tooth force components and the centre distance.  

[7M] 

 b) Describe the Buckingham methods for checking the dynamic load and wear 

strength of a spur gear set. Explain the various terms clearly in your 

description.  

 

[7M] 

7. a) Draw sketches of different types of leavers and brackets you are familiar with. 

Show the forces acting on them to maintain equilibrium. 

[7M] 

 b) Describe the construction of a pressure relief valve using suitable lever or 

levers. Draw a sketch to show the valve and the force plan and to illustrate how 

equilibrium is maintained? 

[7M] 
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                                                            PART –A                                                        (14 Marks) 

1. a) State any two differences between natural Sampling and Flat-top Sampling. [2M] 

 b) Draw the PSD of ASK signal. [2M] 

 c) What do you mean by optimum filter? [2M] 

 d) List the properties of mutual information. [3M] 

 e) List the advantages of source coding. [3M] 

 f) What is the use of Viterbi algorithm. [2M] 
 

                                                                 PART –B                                                      (56 Marks) 

2. a) What is the disadvantage of uniform quantization over the non-uniform 

quantization? 

[5M] 

 b) Consider a DM system designed to accommodate analog message signals limited to 

a bandwidth, w=5 kHz. A sinusoidal test signal of amplitude A=1 V and frequency 

fm=1 kHz is applied to the system. The sampling rate of the system is 50 kHz. 

i) Calculate the step size required to minimize slope overload. 

ii) Calculate the signal to quantization noise ratio of the system for the specified 

sinusoidal test signal. 

[6M] 

 c) How are slope overload and granular noise distortions removed in ADM?  

 

[3M] 

3. a) Explain the working of BPSK modulation and demodulation. [5M] 

 b) Explain the similarity of BFSK and BPSK. [3M] 

 c) Explain non-coherent detection methods of binary frequency shift keying scheme. 

 

[6M] 

4. a) What is correlator? Explain the optimum filter reception using correlator. [7M] 

 b) Derive the probability error of BFSK system and explain its operation. 

 

[7M] 

5. a) An analog signal band limited to 10 kHz quantize is 8-lavels of PCM System with 

probability of 1/4, 1/5, 1/4, 1/10, 1/20, 1/10, 1/20 and 1/10 respectively. Find the 

entropy and rate of information. 

[7M] 

 b) If X represents the outcome of a single roll of a fair die. What is the entropy of X? 

 

[7M] 

6. a) Apply Shanon-Fano coding to the source with 8 emitting messages having 

probabilities 1/2, 3/20, 3/20, 2/25, 2/25, 1/50, 1/100 and 1/100 respectively, find the 

coding efficiency. 

[7M] 

 b) Explain the Huffman coding in detail along with example. 
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7. a) Consider (7, 4) linear code whose generator matrix is: 
 



















=

110:

011:

111:

101:

1000

0100

0010

0001

G  

i) Find all code vectors of this code. 

ii) Find the parity check matrix for this code.  

iii) Find the minimum weight of this code. 

iv) Prove equation CH
T
=0. 

[7M] 

 b) Explain the procedure of Binary cyclic codes with one example. [7M] 
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                                                            PART –A                                                        (14 Marks) 

1. a) Define quantization noise power. [2M] 

 b) What do you mean by companding? [2M] 

 c) What is Manchester coding? What are its advantages? [2M] 

 d) What is Inter Symbol Interference? [3M] 

 e) What is the need for source coding? [3M] 

 f) What is the need for channel coding? [2M] 

                                                                 PART –B                                                      (56 Marks) 

2. a) Discuss the uniform and non uniform quantization and compare them. [4M] 

 b) Discuss the elements of digital communication system and list the advantages of it. [7M] 

 c) Briefly list out the differences between PCM and DM. 

 

[3M] 

3. a) Discuss the representation and characteristics of ASK, PSK, QAM, QPSK and FSK 

signals. 

[5M] 

 b) Determine the bandwidth required for M-ary FSK. Draw the geometrical 

representation of M-ary FSK signal. 

[6M] 

 c) Discuss the principle of DPSK. 

 

[3M] 

4. a) Derive the probability error of QPSK system and explain its operation. [7M] 

 b) What is a matched filter? How it differs from an optimum filter. Derive an expression 

for impulse response of the matched filter. 

 

[7M] 

5. a) Explain the following terms in detail: 

i) Entropy, ii) Binary symmetric channel, iii)Channel Capacity, iv)Discrete messages. 

[7M] 

 b) Define Mutual information. Prove I(X,Y) = H(X) – H(X/Y). 

 

[7M] 

6. a) What is binary symmetric channel and derive expression for its capacity. [7M] 

 b) Apply Shannon-Fano coding for the 5 messages with probabilities 0.4, 0.15, 0.15, 

0.15, 0.15 and find the coding efficiency. 

 

[7M] 

7. a) What is CRC? If the generating polynomial for CRC code is x
4
+x

3
+1 and message 

word is 11110000, determine check bits and codeword. 

[7M] 

 b) Explain the significance of Trellis structure in detail. [7M] 
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                                                            PART –A                                                        (14 Marks) 

1. a) State sampling theorem. [2M] 

 b) Express some advantages and disadvantages of digital communication system. [2M] 

 c) Give the expression for BER of QPSK scheme. [2M] 

 d) Define channel capacity. [3M] 

 e) What are the error detection and correction capabilities of hamming codes? [3M] 

 f) Define constraint length of a convolutional encoder. [2M] 

                                                                 PART –B                                                      (56 Marks) 

2. a) Describe the μ-Law and A-Law in PCM. [3M] 

 b) Explain the operation of DPCM techniques. List the advantages and disadvantages 

of it. 

[7M] 

 c) Discuss about the noise effects in delta modulation.  

 

[4M] 

3. a) Draw and explain the signal space representation of the QPSK. List the advantages 

of it. 

[5M] 

 b) Distinguish coherent and non-coherent detection. [4M] 

 c) Discuss the ASK system in detail. 

 

[5M] 

4. a) Derive the probability of error for BPSK. [7M] 

 b) What are the characteristics of optimum filter? Explain in detail. 

 

[7M] 

5. a) The source ‘X’ generates M message, then prove the following inequality for 

source entropy H(x):0≤H(X) ≤log2M. 

[7M] 

 b) What is mutual information? State and prove the properties of it. 

 

[7M] 

6. a) One of five possible message Q1 to Q5 having probabilities 1/4, 1/2, 1/8, 1/16, 

1/16 respectively are transmitted. Generate Huffman code and calculate the coding 

efficiency. 

[7M] 

 b) What is Shannon theorem? Obtain the channel capacity for Gaussian channel. 

 

[7M] 

7. a) What is the structural representation of Linear Block codes and give the Matrix 

description of Linear Block codes. 

[7M] 

 b) State and prove the properties of syndrome decoding. [7M] 

 

***** 
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                                                            PART –A                                                        (14 Marks) 

1. a) What are the advantages of delta modulation? [2M] 

 b) Mention the need of optimum transmitting and receiving filter in baseband data 

transmission. 

[2M] 

 c) Define Duo binary baseband PAM system. [2M] 

 d) Define entropy and list its advantages. [3M] 

 e) Define code efficiency. [3M] 

 f) What do you mean by a Binary Symmetric Channel? [2M] 

                                                                 PART –B                                                      (56 Marks) 

2. a) Explain the techniques: Quantization and Encoding in a PCM system. [3M] 

 b) 24 Telephone channels, each band limited to 3.4 kHz, are to be time division 

multiplexed by using PCM. Calculate the bandwidth of the PCM system for 128 

quantization level and an 8 kHz sampling frequency. 

[5M] 

 c) Draw the block diagram of DPCM systems and explain its operation. 

 

[6M] 

3. a) Derive an expression for the spectrum of BPSK and draw a neat sketch. [4M] 

 b) A bit stream 1011111011 is to be transmitted using ASK, FSK, and PSK techniques. 

Draw the waveforms for the above mentioned digital modulation techniques. 

[3M] 

 c) Explain the working of BFSK. 

 

[7M] 

4. a) Derive the bit error probability due to QPSK receiver. Compare the performance of 

QPSK receiver with that of PSK receiver. 

[7M] 

 b) Explain how a matched filter can maximize SNR for a given transmitted symbol. 

 

[7M] 

5. a) State and prove the properties of entropy. [7M] 

 b) If I(x1) is the information carried by symbol x1 and I(x2) id the information carried by 

symbol x2 then prove that the amount of information carried compositely due to x1 and 

x2 is I(x1, x2)= I(x1) I(x2). 

 

[7M] 

6. a) Apply Huffman coding to the source with 8 emitting messages having probabilities 

1/2, 3/20, 3/20, 2/25, 2/25, 1/50, 1/100 and 1/100 respectively, find the coding 

efficiency. 

[7M] 

 b) State and prove the Shannon Hartley theorem. 

 

[7M] 

7. a) Explain tree diagram, trellis diagram and state transition diagram of convolutional 

codes. 

[7M] 

 b) Explain the decoding process using Viterbi algorithm. [7M] 

***** 
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PART –A                                                     (14 Marks) 

1. a) Define software quality. [2M] 

 b) Write about the relationships between Classes and Objects with an example. [2M] 

 c) “UML is a language for constructing” –Justify the statement. [2M] 

 d) Differentiate procedural sequencing and flat with an example. [3M] 

 e) What is the importance of time and location in modeling? [3M] 

 f) Describe the importance of binary replicability in component diagrams. [2M] 
 

PART –B                                                   (56 Marks) 

2. a) Discuss various types of instances to define the structure of the complex systems. [7M] 

 b) Write about Object-Oriented Decomposition. And explain the role of abstraction and 

hierarchy in it. 

 

[7M] 

3. a) What is and what is not an object? Discuss the nature of an object with respect to state 

and behavior. 

[7M] 

 b) How the selection of operations, relationships and implementations will affect the 

design of classes and objects. 

 

[7M] 

4. a) Explain various building blocks used to build the Vocabulary of UML. [7M] 

 b) List and explain four kinds of relationships used to write well-formed models in the 

UML. 

 

[7M] 

5. a) Identify use cases, actors and their relations ships in Call over cellular phone system 

and model the context of the system. 

[7M] 

 b) What are the contents of activity diagram? Explain in detail and model the workflow 

of retail business sales with activity diagram. 

 

[7M] 

6. a) How to model communication and synchronization of processes and threads? Explain 

with process views. 

[7M] 

 b) Write about advanced states and transitions, sub-states and concurrent sub-states and 

model the life time of object with these concepts. 

 

[7M] 

7. a) Describe the contents of component diagrams and model the physical database in an 

e-shopping system case study. 

[7M] 

 b) Write and explain common modeling techniques used for deployment diagrams. [7M] 

***** 
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PART –A                                                        (14 Marks) 

1. a) Why software is inherently complex in nature? Explain. [2M] 

 b) What is the role of Classes and Objects in Analysis and Design? [2M] 

 c) “UML is a language for visualizing”-Justify the statement. [2M] 

 d) How to specify the communication among objects using a message? Explain. [3M] 

 e) Draw state chart diagram for modeling reactive objects. [3M] 

 f) How to view the static aspect of nodes and their relationships using deployment 

diagram? Give example. 

[2M] 

PART –B                                                     (56 Marks) 

2. a) “When designing a complex software system, it is essential to decompose it into 

smaller and smaller parts” –Justify this statement with the importance of 

decomposition. 

[7M] 

 b) Discuss the following foundations of object model: Object Oriented Programming, 

Design and Analysis. 

 

[7M] 

3. a) What is and What is not a class? Demonstrate the life cycle of class and relate them 

with interface and implementation. 

[7M] 

 b) How to build quality classes and objects with the help of metrics? Explain. 

 

[7M] 

4. a) Explain the importance of modeling with an example. [7M] 

 b) Explain structural things, behavioral things and grouping things as the object-

oriented building blocks of UML. 

 

[7M] 

5. a) How to organize use cases? Model the behavior of the elements in retail systems. [7M] 

 b) Explain the common properties of interaction diagrams and modeling the flow of 

control by time ordering. 

 

[7M] 

6. a) In detail explain about time and space constraints and how to model them? [7M] 

 b) Explain the modeling of distribution of objects and objects that migrate with an 

example. 

 

[7M] 

7. a) Write about: i) components vs classes; ii) Components vs interfaces;   iii) Kinds of 

components. 

[7M] 

 b) Explain the common modeling techniques used for modeling the source code and 

executable release using components diagrams. 

[7M] 
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OBJECT ORIENTED ANALYSIS AND DESIGN USING UML 

 (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                                                            (14 Marks) 

1. a) What is the difficulty in managing the software development process? Discuss. [2M] 

 b) Write a short note on functional semantics used in OOPS development. [2M] 

 c) Where can the UML are used? Explain the applications of it.  [2M] 

 d) Explain the functionality of objects, roles and links. [3M] 

 e) Describe the contents of state chart diagrams. [3M] 

 f) Write about the reverse engineering of component diagram with an example. [2M] 

PART –B                                                          (56 Marks) 

2. a) Explain the two orthogonal hierarchies of the system: Class structure and Object 

structure. 

[7M] 

 b) Discuss various steps involved in the evolution of the object model. 

 

[7M] 

3. a) Explain Links and aggregation object relationships in object-oriented analysis and 

design with suitable examples. 

[7M] 

 b) Describe the role of Coupling, Cohesion, Sufficiency, Completeness and 

Primitiveness metrics to know if a given class or object is well designed? 

 

[7M] 

4. a) Explain how UML is used for visualizing, specifying, constructing and 

documenting the artifacts of a software-intense system. 

[7M] 

 b) Write about the basic concepts and terms used in the representation of class 

diagrams and model the vocabulary of the system using class diagrams. 

 

[7M] 

5. a) Explain the following with respect to use case diagrams: 

i) Use cases and Actors, ii) Flow of events, iii) Scenarios, iv) Collaborations. 

[8M] 

 b) How to model the requirements of the system? Explain with suitable example. 

 

[6M] 

6. a) Model the system that depicts the flows of control and inter process 

communication. 

[7M] 

 b) Explain states, events, actions and transitions and draw an example of state 

machine with these concepts. 

 

[7M] 

7. a) Write about the common modeling techniques used for modeling executables and 

libraries and modeling an API using components. 

[7M] 

 b) Identify the contents and common uses of deployment diagram and model the 

client/server system. 

[7M] 
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OBJECT ORIENTED ANALYSIS AND DESIGN USING UML 

 (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                                                      (14 Marks) 

1. a) What are the problems of characterizing the behavior of Discrete Systems? [2M] 

 b) Write about the meaningful metrics to measure the quality of abstraction. [2M] 

 c) Differentiate classes, interfaces and active classes. [2M] 

 d) Write about creation, modification, representation and destruction operations. [3M] 

 e) Draw the state chart diagram which describes the event ordered behavior. [3M] 

 f) Write a short note on simple and extended components. [2M] 

PART –B                                                    (56 Marks) 

2. a) Explain five attributes which are common to all complex systems. [7M] 

 b) Write about the conceptual framework of the object model and four major elements 

of object model. 

 

[7M] 

3. a) Explain the role of aggregation and inheritance to establish the relationships 

between classes. 

[7M] 

 b) Identify classes and objects for Air Traffic Control System and establish the 

relationships among them and explain.  

 

[7M] 

4. a) Explain five different views used to visualize a system from different perspectives. [7M] 

 b) What are the common mechanisms that are applied consistently throughout the 

usage of the UML? Explain in detail. 

 

[7M] 

5. a) How to model flow of control? Explain flow of control by time and organizations 

with examples. 

[7M] 

 b) Explain the common modeling techniques of use case diagrams and forward and 

reverse engineering concepts. 

 

[7M] 

6. a) Write about: i) Processes and threads, ii) Classes and events, iii) State machine. [7M] 

 b) With an example explain the various parts of states and transitions. What is the role 

of triggers and actions in it?  

 

[7M] 

7.  Describe the following with respect to deployment: 

i) Nodes and Components 

ii) Organization of nodes 

iii) Modeling processors and devices and distribution of components. 

[14M] 

 

***** 

SET - 4 R16 Code No: R1631053 



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

  

Code No: RT31024 

 

III B. Tech I Semester Supplementary Examinations, March – 2021  

ELECTRICAL MACHINES – III  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                           PART –A                                                    (22 Marks) 

1. a) List the differences between AC series motor and DC series motor. [3M] 

 b) Explain about armature reaction in case of alternators. [4M] 

 c) Explain the significance of two reaction analysis of salient pole alternator. [4M] 

 d) What is synchronizing power? Explain. [4M] 

 e) Draw the phasor diagram for cylindrical rotor synchronous motor when working 

under lagging power factor? 

[4M] 

 f) What is power circle? Explain. [3M] 
 

                                                                 PART –B                                                (48 Marks) 

2. a) Explain the construction of single phase induction motor with the help of a neat 

sketch. Explain why it is not self starting? 

[8M] 

 b) Draw and explain the equivalent circuit of single phase induction motor with the help 

of double field revolving theory. 

 

[8M] 

3. a) Derive an expression for EMF induced of an alternator from fundamentals showing 

clearly the expressions for pitch and distribution factors. 

[8M] 

 b) A Three phase, 8 pole, star connected alternator is driven at 900 rpm. The armature 

coils are short chorded by one slot, the coil span being 165
0
 electrically. Determine 

the induced e.m.f across terminals of the alternator if there are 12 conductors/slot and 

flux per pole is 50 mWb distributed sinusoidally. 

 

[8M] 

4. a) How the MMF method is different from EMF method in finding voltage regulation 

of an alternator? Explain the drawbacks of each method. 

[8M] 

 b) The open circuit and short circuit test results for 3φ , star connected, 1000 kVA, 50Hz 

alternator are: 

(Voc)line V 760 1500 1700 1905 2300 2600 

Isc A - 220 - 335 - - 

Field current If A 10 20 25 30 40 50 

The armature reactance per phase is 0.2Ω. Draw the open circuit and short circuit 

characteristics and find the regulation on full load 0.8 lagging p.f by ampere–turn 

method. 
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5. a) A synchronous generator is connected to infinite bus. Discuss with the help of phasor 

diagram effect of changing the input at constant excitation. 

[8M] 

 b) What is synchronizing power of an alternator? Derive an expression for the 

synchronizing power between the two alternators connected in parallel. 

 

[8M] 

6. a) Explain how synchronous condenser is used for power factor improvement? [8M] 

 b) An industrial load of 4 MW is supplied at 11 kV, the power factor being 0.8 lagging. 

A synchronous motor is required to meet an additional load of 1103.25 kW and at the 

same time to raise the resultant power factor to 0.94 lagging. Determine the kVA 

capacity of the motor and the power factor at which it must operate. The efficiency of 

motor is 84 %. 

 

[8M] 

7. a) Explain about various starting methods of synchronous motor. [8M] 

 b) What is meant by hunting in a synchronous motor? Explain the method of 

suppression of the same. 

[8M] 
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III B. Tech I Semester Supplementary Examinations, March – 2021 

INSTRUMENTATION AND CONTROL SYSTEMS 
(Mechanical Engineering) 

Time: 3 hours                                                  Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

PART –A                                                       (22 Marks) 

1. a) What is calibration? Why instruments need calibration? [3M] 

 b) List a few applications of pressure measurement. [4M] 

 c) What is the working principle of magnetic flow meter? [4M] 

 d) If a strain gauge has low a low gauge factor, what does it indicate? [4M] 

 e) Define absolute humidity, relative humidity and humidity ratio. [4M] 

 f) What are the advantages of closed loop system? [3M] 
 

PART –B                                                     (48 Marks) 

2. a) Give the methods of using any three standard inputs being used for analyzing the 

dynamic response of system with neat sketches. 

[8M] 

 b) Explain how photo electric transducers are used to measure displacement? 

 

[8M] 

3. a) Explain the construction and working of Optical pyrometer used for temperature 

measurement. 

[8M] 

 b) Explain the working of Bourdon tube pressure gauge. Write its advantages and 

limitations. 

 

[8M] 

4. a) Explain the construction and working of ultrasonic flow meter. [8M] 

 b) List out the direct method and indirect methods used for the measurement of fluid 

level. 

[3M] 

 c) Discuss about noncontact type of tachometer. 

 

[5M] 

5. a) Explain the working of strain measuring instrument with temperature compensation 

using two active gauges on a cantilever. 

[10M] 

 b) What are the advantages and limitations of bonded and unbonded strain gauge? 

Describe them. 

 

[6M] 

6. a) Explain the working of dew point meter to measure dew point temperature. [8M] 

 b) Explain briefly how a stroboscope is used to measure torque? List out its limitations 

and advantages. 

 

[8M] 

7. a) Discuss in detail feedback control system used for position control. [10M] 

 b) Explain about servomechanism. [6M] 

 

***** 
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III B.Tech I Semester Supplementary Examinations, March – 2021 

DIGITAL SYSTEM DESIGN AND DIGITAL IC APPLICATIONS  
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation Engineering) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

PART –A                                                          (22 Marks) 

1 a) List levels of design description in Verilog HDL. [3M] 

 b) What is a simulation and synthesis tool? Explain. [4M] 

 c) List out the different PLDs and compare them. [4M] 

 d) Design a 4-input CMOS AND-OR-INVERT gate. [4M] 

 e) Design a 2-bit digital comparator. [3M] 

 f) Draw the state transition tables of JK and SR flip flops. [4M] 
 

PART –B                                                        (48 Marks) 

2 a) Explain top-down design methodology with an example. [8M] 

 b) Explain the differences between VHDL and Verilog. [8M] 

3 a) Give the surfaces for Verilog module and explain gate instantiations with 

examples. 

[8M] 

 b) Explain the syntax for a While loop and forever loop. 

 

[8M] 

4 a) Design a BCD to Excess-3 code converter using PAL. [8M] 

 b) Specify the size of a ROM (number of words and numbers bits per word) that will 

accommodate the truth table of a BCD to seven segment decoder with an enable 

input. 

 

[8M] 

5 a) Explain in detail about low voltage CMOS logic and interfacing. [8M] 

 b) With neat sketch explain Transistor-Transistor Logic. 

 

[8M] 

6 a) With the help of logic diagram explain 74×157 multiplexer. Write the data flow 

Style VHDL program for this IC. 

[8M] 

 b) Design a 4 to 16 decoder using two 74X138 IC’s. 

 

[8M] 

7 a) Design a conversion circuit to convert a D flip-flop to J-K flip-flop. Write data-

flow style VHDL program. 

[8M] 

 b) Design a Modulo-12 ripple counter using 74×74. Write a VHDL program for this 

logic using data flow style. 

[8M] 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021  

DATABASE MANAGEMENT SYSTEMS 

(Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                             PART –A                                                                    (22 Marks) 

1. a) Define Schema. Outline its significance. [3M] 

 b) List any four integrity constraints and explain the same with an example. [4M] 

 c) Write any four relational set operations and elaborate these with an example. [4M] 

 d) Write the conditions to decompose a table. [4M] 

 e) List the differences between SQL and PL/SQL [4M] 

 f) Outline the significance of sorted file. [3M] 

 

                                                               PART –B                                                                   (48 Marks) 

2. a) Explain the architecture of DBMS with a neat sketch. [8M] 

 b) Differentiate File systems and DBMS. [8M] 

3. a) account(account_number, branch_name, balance) 

branch (branch_name, branch_city, assets) 

customer (customer_name customer_street, customer_city) 

loan (loan_number, branch_name, amount)  

depositor((customer_name, account_number) 

borrower(customer_name, loan_number)  

Write the following queries in SQL: 

i) For all customers who have a loan from the bank, find their names, loan 

numbers, and loan amount. 

ii) Find the customer names, loan numbers, and loan amounts, for all loans at the 

Perry ridge branch. 

iii) Find the names of all branches that have assets greater than those of at least one 

branch located in Brooklyn. 

iv) Find the average account balance of those branches where the account balance 

is greater than Rs. 1200. 

v) Find the maximum across all branches of the total balance at each branch. 

[10M] 

 b) Explain how cardinalities, roles, weak entities and weak relations are represented in 

E/R diagram. 

 

[6M] 

4.  Demonstrate the data base design with E/R Model for Student Management 

System. 
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5. a) Elaborate the importance of computing closure of functional dependencies. Explain 

the procedure with an example. 

[8M] 

 b) Compare BCNF with Third normal form. 

 

[8M] 

6. a) Explain how Concurrency control can be achieved with locking methods? [8M] 

 b) Outline Wait/Die and Wound/Wait Schemes in transaction management. 

 

[8M] 

7.  Illustrate B+ trees with a suitable example. [16M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

ENGINEERING GEOLOGY  
(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                                                       (14 Marks) 

1. a) Define Geology. Mention any four branches of geology. [2M] 

 b) Explain Mohs scale of hardness. [2M] 

 c) What is seismic belt? [2M] 

 d) Define Strike and Dip. [3M] 

 e) What is the purpose of Geological investigations? [3M] 

 f) What are the conditions for lining of tunnels? [2M] 
 

PART –B                                                    (56 Marks) 

2. a) Explain various branches of geology. [7M] 

 b) Explain various stages in the development of a river.  

 

[7M] 

3. a) Explain different structures of igneous rocks. [7M] 

 b) Describe the physical properties of Feldspar group of minerals. 

 

[7M] 

4. a) Classify the various faults with neat sketches [7M] 

 b) Describe the importance of folds. 

 

[7M] 

5. a) What are landslides? What are their causes? [7M] 

 b) Write the precautions taken while constructing engineering structure in 

earthquake prone zone. 

 

[7M] 

6. a) What is geophysics? Describe the importance of electrical resistivity method in 

civil engineering. 

[7M] 

 b) Write the geological methods adopted for the selection of dam sites. 

 

[7M] 

7. a) What is tunnel? What are their advantages? [7M] 

 b) Discuss geological considerations for a successful reservoir site. [7M] 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

ENGINEERING GEOLOGY  
(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                                                      (14 Marks) 

1. a) What is weathering and mention types of weathering? [2M] 

 b) What is Luster? [2M] 

 c) Enumerate types of faults. [2M] 

 d) Explain Richter scale. [3M] 

 e) Explain Seismic Methods. [3M] 

 f) Explain purposes of Tunneling. [2M] 
 

PART –B                                                   (56 Marks) 

2. a) Explain various stages in the development of a river. [7M] 

 b) Explain the different types of weathering. 

 

[7M] 

3. a) Explain and compare the study of minerals by different methods. [7M] 

 b) Write the physical properties of quartz and galena. 

 

[7M] 

4. a) Explain the following: i) Angular unconformity ii) Mural joints. [7M] 

 b) What is a Fault? What is their Effect in civil Engineering? 

 

[7M] 

5. a) What are the causes of earth quakes? Describe them. [7M] 

b) What are the preventive measures for landslides? 

 

[7M] 

6. a) Explain the principle of gravity method of exploration. [7M] 

 b) What are the parameters of lithology of Electrical methods? 

 

[7M] 

7. a) Briefly write about various types of dams. [7M] 

 b) Describe the geological considerations in tunneling. [7M] 
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ENGINEERING GEOLOGY  
(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                                                   (14 Marks) 

1. a) What are OX-BOW lakes? [2M] 

 b) Define a mineral. [2M] 

 c) What is unconformity? [2M] 

 d) What is cone of depression? [3M] 

 e) Draw the diagram for electrical resistivity method. [3M] 

 f) What is life of reservoir? [2M] 
 

PART –B                                                  (56 Marks) 

2. a) Explain the significance of geology in civil engineering. [7M] 

 b) Describe the physical weathering of rocks. 

 

[7M] 

3. a) Explain the role of physical properties in the identification of minerals. [7M] 

 b) Compare the properties of: i) Quartz and Feldspar, ii) Calcite and Talc. 

 

[7M] 

4. a) Explain the classification of folds with suitable sketches. [7M] 

 b) List the types of unconformities. 

 

[7M] 

5. a) Write a detailed note on the precautions to be taken for buildings in seismic 

areas. 

[7M] 

 b) Explain the measures to be taken to prevent landslides. 

 

[7M] 

6. a) Explain the different methods of Geophysical investigations. [7M] 

 b) Explain the types of electrical resistivity methods. 

 

[7M] 

7.  What are the geological considerations for the selection of a dam site? Explain in 

detail. 

[14M] 
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ENGINEERING GEOLOGY  
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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                                                      (14 Marks) 

1. a) What is river piracy? [2M] 

 b) Differentiate between intrusive and extrusive igneous rocks. [2M] 

 c) What are types of folds? [2M] 

 d) Explain Ground water Exploration techniques. [3M] 

 e) Difference between Arch Dam and Buttress dam. [3M] 

 f) Explain Rock Quality Designation. [2M] 
 

PART –B                                                   (56 Marks) 

2. a) What are deltas and how they are formed? [7M] 

 b) Describe the importance of weathering with reference to dams, reservoirs and 

tunnels. 

 

[7M] 

3. a) What is sedimentary rock? Describe classification of sedimentary rocks. [7M] 

 b) Describe the physical properties of Feldspar group of minerals. 

 

[7M] 

4. a) Explain the types of faults and thrust fault with case study. [7M] 

 b) Explain about Tension joints and compressional joints. 

 

[7M] 

5. a) Describe the causes and effects of earthquake. [7M] 

 b) Explain the following: i) Mercali –Richter scale, ii) Epicenter and Focus. 

 

[7M] 

6. a) Explain the electrical resistivity method. [7M] 

 b) Describe the radiometric survey. 

 

[7M] 

7. a) Define the term “Tunnel” and mention the purpose of tunnel. [7M] 

 b) Describe the factors responsible for water tightness of reservoirs. [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                                                      (14 Marks) 

1. a) Define continuous time unit impulse and unit step functions. [2M] 

 b) State Parseval’s relation for continuous time Fourier transforms. [2M] 

 c) What are the effects of sampling rate? [2M] 

 d) A signal x(t) has energy E. Calculate the energy of the signal x(t/2). [3M] 

 e) If X(s) = 
���

��������  , find x(t), t ≥ 0.   [3M] 

 f) Determine the Z transform of x(n) = an cos(won)u(n).  [2M] 

PART –B                                                   (56 Marks) 

2. a) Find whether the following signals are periodic or not? If periodic, determine the 

fundamental period.      

i)  �	
� = �� �
� 
 + ��� �

� 
,       ii) �	
� = 3�	
� + 2���2
. 

[7M] 

 b) Show that sinusoidal functions are orthogonal functions. 

 

[7M] 

3. a) Find the exponential Fourier series representation of the signal x(t) = cos
2
t. [7M] 

 b) State and prove the following properties of Fourier transform: 

i) Frequency shifting,       ii) Differentiation in time. 

 

[7M] 

4. a) State and prove the sampling theorem for low pass signals. [7M] 

 b) The signal x(t) = cos5πt+0.3cos10πt is instantaneously sampled. Find the maximum 

interval of sampling.       

    

[7M] 

5. a) Find the convolution of the following signals using graphical method: x(t)=e
-3t

 u(t);  

h(t)=u(t-3)-u(t-5). 

[7M] 

 b) Sketch and explain characteristics of an ideal Low pass, High pass and Band pass 

filters. 

 

[7M] 

6. a) Find the Laplace transform and ROC for the signal x(t) = e
t
 sin2t, t ≤ 2. [7M] 

 b) State and prove Time scaling property of Laplace transforms. 

 

[7M] 

7. a) Prove that the sequence x(n) = a
n 

u(n) and x(n) = -a
n 

u(-n-1) have the same X(z) and 

differ only in ROC. Also plot their ROC.       

[7M] 

 
 

b) Find the inverse Z-transform of X(z) = 
�	����

	�����	����� ;  ROC: |z| > 2     [7M] 
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SIGNALS AND SYSTEMS 
 (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                                                     (14 Marks) 

1. a) Define power and energy signals. [2M] 

 b) What is Fourier spectrum? [2M] 

 c) State sampling theorem for band pass signals. [2M] 

 d) Compare ESD and PSD. [3M] 

 e) Compute the Laplace transform of the signal x(t)=te
-2t 

sin2t u(t) using properties 

of Laplace transform.   

[3M] 

 f) State initial and final value theorems in Z-transform.  [2M] 
 

PART –B                                                   (56 Marks) 

2. a) Find the even and odd parts of the signal x(t) = e
-2t

 cos(t). [7M] 

 b) A rectangular function f(t) is defined by  

              f(t) =  1 for  0 < t < π 

                       -1 for  π< t <2π 

Approximate this function by a waveform sin(t) over the interval (0,2π) such 

that mean square error is minimum. 
 

[7M] 

3. a) Obtain the exponential Fourier series for the function f(t) = A sin(ωt) over the 

interval 0 ≤ 
 ≤ �. Also find the trigonometric Fourier coefficients from 

exponential Fourier coefficients. 

[7M] 

 b) What is Hilbert transform? How does it differ from other transforms? 

  

[7M] 

4. a) Explain the effects of under sampling.     [7M] 

 b) The spectral range of a signal extends from 5.6 MHz to 6.8 MHz. Find the 

minimum sampling rate and maximum sampling time.  
 

[7M] 

5. a) For an initially relaxed system, the impulse response h(t) is given by              

h(t) = [e
-2t

-e
-3t

]u(t). Find the excitation x(t) to produce an output y(t)= t e
-2t 

 u(t). 

[7M] 

 b) Obtain the conditions for the distortion less transmission through a system. 
 

[7M] 

6. a) Write the properties of ROC for Laplace transforms. [7M] 

 
 

b) Find the inverse Laplace transform of X(s) = - 
�   

!� ��    ROC: -10 < Re(s) <10.  

 

[7M] 

7. a) Find the Inverse Z-transform of the sequence X(Z) = 
�

��� ����� , ROC: |z|>1 [7M] 

 b) Prove that, for causal sequences, the ROC is the exterior of a circle of radius r.   [7M] 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

SIGNALS AND SYSTEMS 
 (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                                                       (14 Marks) 

1. a) State the relation between step, ramp and delta functions. [2M] 

 b) What is the effect of Hilbert transform? [2M] 

 c) When does aliasing occur? How can it be avoided? [2M] 

 d) Determine the ESD of a gate function of width τ and amplitude A. [3M] 

 e) Compute the Laplace transform of the signal x(t)=t
2
e

-3t 
u(t) using properties of 

Laplace transform. 

[3M] 

 f) Mention the methods of finding the inverse Z-transform. [2M] 

PART –B                                                   (56 Marks) 
2. a) Check linearity and causality of the following systems:      

i)     
"�#	$�

"$� + 7 "�#	$�
"$� + 9
 "#	$�

"$ + '	
� = ��	
� 

ii).        '	�� = �	���	� − 2�. 

[7M] 

 b) Show that the functions sin nωot and cos mωot are orthogonal over a complete period 

for all values of m and n. 
 

[7M] 

3. a) State and prove the following properties of Fourier transform: 

i)   time shifting,       ii)    convolution.  

[7M] 

 b) Derive the expressions for the trigonometric Fourier series coefficients. 
 

[7M] 

4. a) Find the Nyquist rate and Nyquist interval for the following signals: 

i) x(t) = 2 sinc(100πt),  ii) x(t) = -10 sin (40πt) cos (300πt). 

[7M] 

 b) Differentiate between natural and flat top sampling methods. 
 

[7M] 

5. a) Prove that the autocorrelation function of an energy signal and its energy spectral 

density are Fourier transform pairs.               

[7M] 

 b) Suppose that the signal x(t)=u(t+0.5)-u(t-0.5) and the signal h(t)=e
jwot

. Determine a 

value of wo which ensures that y(0)=0, where y(t)=x(t)*h(t). 
 

[7M] 

6. a) Find the Laplace Transform of the signal x(t) = e
-a|t|

 and find its ROC.   [7M] 

 b) If X(s) = 
���

��������  , find x(t), t ≥ 0.    

 

[7M] 

7. a) Find the Z-transform of the following sequences:  

i) �	�� = 	1 + 2* + 3*��	��,   ii) '	�� = �	� + 1��	��, 

[7M] 

 b) State and Prove Initial and Final value theorems in z-transform. [7M] 

***** 

 

  

SET - 3 R16 Code No: R1631023 



                      |''|'||||''|''||'|'|
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SIGNALS AND SYSTEMS 
 (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                                                        (14 Marks) 

1. a) Show that δ(n) = u(n) – u(n-1). [2M] 

 b) State Dirichlet’s conditions. [2M] 

 c) Define Nyquist rate and Nyquist interval. [2M] 

 d) Prove that R12(τ) = R21(-τ). [3M] 

 e) Find the Laplace transform and ROC for the signal x(t) = e
t
 sin2t, t ≤ 2. [3M] 

 f) Mention the relationship between s-plane and z-plane. [2M] 
 

PART –B                                                    (56 Marks) 

2. a) Define ramp signal. Illustrate with example. And sketch the following signal                

'	
� = +	
� − +	
 − 2� − +	
 − 3� + +	
 − 4�. 

[7M] 

 b) Prove that the complex exponential signals are orthogonal functions. 

 

[7M] 

3. a) State and explain the significance of Dirichlet’s Conditions.   [7M] 

 b) Find the Fourier transform of the following signals: 

i) Signum function,      ii) Rectangular function. 

 

[7M] 

4. a) Find the Nyquist rate Nyquist interval for the following signals:  

 i) rect(300t)       ii) -10sin(40πt) cos(300πt).    

[7M] 

 b) State and explain the sampling theorem for band pass signals. 

 

[7M] 

5. a) Find the convolution of the signals ��	
� = -�.$�	
� ; ��	
� = -�/$�	
� using 

Fourier transform. 

[7M] 

 b) Derive the relation between rise time and bandwidth of a low pass filter.  

 

[7M] 

6. a) Prove that the signals x(t) = e
-at 

u(t) and x(t) = -e
-at 

u(-t) have the same X(s) and 

differ only in ROC. Also plot their ROCs. 

[7M] 

 b) Obtain the relation between Laplace transform and Fourier transform. 

 

[7M] 

7. a) Find the z-transform and ROC of      

 �	�� =  3 0�
12

*
�	�� + 2 0− �

�2
*

�	��. 

[7M] 

 b) Distinguish between Fourier, Laplace, and Z-transform. [7M] 

 

***** 
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 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                               PART – A                                                      (14 Marks) 

1 a) Define model and explain the importance of model in LPP. [2M] 

 b) Discuss about total elapsed time sequencing. [2M] 

 c) Explain about group replacement. [2M] 

 d) Define saddle point and without saddle point game.  [3M] 

 e) Define economic order quantity and its influencing parameters. [3M] 

 f) Explain the application of simulation to inventory problems.   [2M] 
 

                                                               PART – B                                                     (56 Marks) 

2 a) Solve the linear programming problem using two-phase simplex method, 

maximize Z=10X1+6X2+2X3 subject to constraints  -X1+X2+X3 ≥ 1, 3X1+X2+X3≥2 

and X1, X2, X3 ≥ 0. 

[6M] 

 b) Define the following terms: i) Alternate optimal solution, ii) Unbounded solution,  

iii) Infeasible solution,  iv) Artificial Variable . 
 

[8M] 

3 a) Find the transportation cost for the following by using row-minima method. 

 A B C D E F G Supply 

A 5 6 4 3 7 5 4 7000 

B 9 4 3 4 3 2 1 4000 

C 8 4 2 5 4 8 3 10000 

Demand 1500 2000 4500 4000 2500 3500 3000  
 

[10M] 

 b) Solve the following unbalanced assignment and calculate the assignment cost. 

 A B C D E 

A 30 39 31 38 40 

B 43 37 32 35 38 

C 34 41 33 41 34 

D 39 36 43 32 36 

E 32 49 35 40 37 

F 36 42 35 44 42 
 

[4M] 

4 a) A truck owner finds from his past experience that the maintenance costs per year 

of a truck whose purchase price is Rs. 80,000 are as given below. Determine at 

which time it is profitable to the replace the truck? 

 

1 of 2 

 

 

Year 1 2 3 4 5 6 7 8 

Maintenance 

cost 
10000 13000 17000 22000 29000 38000 48000 60000 

Resale price 40000 20000 12000 6000 5000 4000 4000 4000 

[6M] 
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 b) A fleet owners finds from his past records that the cost per year of running a 

vehicle, whose purchase price is Rs. 100000. 

Year 1 2 3 4 5 6 7 

Running 

cost 
10000 12000 14000 18000 23000 32000 36000 

Resale 

value 
60000 30000 15000 7500 4000 4000 4000 

Thereafter, running cost increases by Rs.4000, but resale value remains const 

Rs.4000. At what age is replacement is due? 
 

[8M] 

5 a) Consider the payoff matrix of player A as shown below and solve it optimally 

using graphical method: 

 A B C D E 

A 3 0 6 -1 7 

B -1 5 -2 2 1 
 

[7M] 

 b) Customers arrive at a box office window being manned by a single individual 

according to a Poisson input process with a mean rate of 30 per hour. The time 

required to serve a customer has an exponential distribution with a mean of         

90 seconds. Find the average waiting time of a customer. Also determine the 

average number of customers in the system and average queue length. 

 

[7M] 

6 a) An engineering company consumes electrodes at the rate of 600 electrodes per 

month. The cost of one packet containing 12 electrodes is Rs. 48. The cost of 

placing an order and processing the delivery comes out to be Rs. 24 per order. The 

inventory carrying cost is 16% of average inventory investment. Determine the 

EOQ and total variable cost of managing the inventory. 

[7M] 

 b) A stockiest has to supply 12,000 units of a product per year to his customer. The 

demand is fixed and unknown and the shortage cost is assumed to be infinite. The 

inventory holding cost is Rs 0.20 per unit per month and the ordering cost per 

order is Rs 350. Determine the optimum lot size, optimum scheduling period, 

minimum total variable yearly cost. 

 

[7M] 

 

 

 

 

7 a) Solve the following problem by dynamic programming: 

Minimize Z= 2X1+3X2+20X3, subject to X1+X2+X3=12, X1,X2,X3 ≥ 0. 

[7M] 

 b) What is the need of simulation? How can you use Monte Carlo simulation for 

industrial problems? Give examples.  

[7M] 

 

***** 
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OPERATIONS RESEARCH 

 (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 FOUR Questions from Part-B 

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

PART – A                                                      (14 Marks) 

1. a) List the characteristics of operations research. [2M] 

 b) Define initial basic feasible solution for transportation problem. [2M] 

 c) Discuss about failure theories in replacement.   [2M] 

 d) What are the operating characteristics of queuing theory?   [3M] 

 e) Explain various costs in inventory. [3M] 

 f) What is the importance of state and stage variables in dynamic programming? [2M] 

PART – B                                                     (56 Marks) 

2. a) Solve the following linear programming problem by using simplex method: 

Maximize Z=3X1+2X2, Subjected to 4X1+3X2≤12, 4X1+X2≤ 8, 4X1-X2≤8, and 

X1, X2 ≥ 0. 

[7M] 

 b) Solve the following linear programming problem by-using two-phase simplex 

method, Maximize Z=5X1+8X2 Subject to the constraints 3X1+2X2≥3, 

X1+4X2≥4,   X1+ X2≥5 and X1, X2≥0. 

 

[7M] 

3. a) Find an initial basic feasible solution to the following transportation problem 

using Vogel’s  approximation technique:      

 I II III IV Availability 

A 7 2 5 5 30 

B 4 4 6 5 15 

C 5 3 2 2 10 

D 4 -1 4 2 20 

Requirement 20 25 15 15  
 

[7M] 

 b) There are seven jobs, each of which has to go through the machines A and B in 

the order of AB. Processing times in hours are as given below. Determine the 

total elapsed time.   

Job 1 2 3 4 5 6 7 

Machine A 3 12 15 6 10 11 9 

Machine B 8 10 10 6 12 1 3 
 

[7M] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 of 2 
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4. 

 

 

 

a) 

 

 

 

A company is planning to replace an equipment by a new equipment whose first 

cost is Rs. 1,00,000. The operating and maintenance cost of the equipment 

during its first year of its operation is Rs. 10,000 and it increases Rs. 2000 every 

year thereafter. The resale value of the equipment at the end of the first year is 

Rs. 65,000 and it decreases by Rs. 10,000 every year thereafter. Find the 

economic life time of the equipment by assuming there is no interest rate on the 

operation and maintenance? 

 

 

 

[7M] 

 b) A truck is priced at Rs. 60,000 and running costs are estimated at Rs. 6000 for 

each of the first four years, increased by Rs. 2000 per year in the fifth and 

subsequent years. If money worth 10% per year, when should the truck be 

replaced? Assume that truck will eventually be sold for scrap at negligible price.

  

[7M] 

5. a) Consider the following Payoff matrix of players and solve it optimally using 

graphical method and calculate strategies for player A and B and game value. 
 

3 6 8 4 4 

-7 4 2 10 2 

[7M] 

 b) A self service store employs one cashier at its cash counter. 9 customers are 

arriving on an average every 5 minutes, while the cashier can serve 10 customers 

in 5 minutes. Assuming the Poisson distribution for arrival rate and exponential 

distribution for service time, find: i) Average number of customers in the 

system, ii) Average number of customers in the queue, iii) Average time a 

customer spends in the system, iv) Average time a customer waits before being 

served?, v) Explain about characteristics of game theory. 

 

[7M] 

6. a) The Demand of an item is 6000 units’ year. Its production rate is 1000 units per 

month. The carrying cost is Rs. 50/unit/year and the set-up cost is Rs. 2000 per 

set-up. The shortage cost is Rs. 1000 per unit year. Find the following 

parameters of the inventory system: i) Economic batch quantity, ii) Maximum 

inventory, iii) Maximum stock out, iv) Cycle time, v) Production and 

consumption time, vi) Consumption time, vii) Shortage time, viii) Production 

and consumption time satisfying back order.  

[7M] 

 b) A company requires 2000 units per month of raw material for its production. 

The cost of placing an order is Rs. 100 per order. The inventory carrying cost is 

10% per year per unit of purchase inventory. The company maintains a safety 

stock of 20 days requirements. If purchase price of raw material is Rs. 25 per 

unit, determine: i) Economic order quantity,     ii) Minimum cost per year,            

iii) Maximum and minimum inventories. 

 

[7M] 

7. a) Define dynamic programming. List and explain the terminologies of dynamic 

programming problem. Write the applications of dynamic programming. 

[7M] 

 b) Explain about Monte Carlo simulation and state its merits.  [7M] 

***** 
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 2. Answer ALL the question in Part-A  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

                                                             PART – A                                                                  (14 Marks) 

1 a) What are the advantages and limitations of LP problem?  [2M] 

 b) What is meant by an optimality test in a transportation problem?  [2M] 

 c) Describe the various replacement situations. [2M] 

 d) Write the differences between the pure strategy and mixed strategy in a game. [3M] 

 e) Describe the basic characteristics of an inventory system.  [3M] 

 f) What are the demerits of dynamic programming?    [2M] 
 

                                                              PART – B                                                                 (56 Marks) 

2 a) Use the duality principle to solve the following L.P.P and find the solution of primal 

from the dual solution.  

Minimize z =  4x1 + 2x2 + 3x3  

subjected to:   x1 + 4x3> 5                     

                       2x1 + 3x2 + x3> 4 and                                 

                       x1, x2, x3> 0. 

[10M] 

 b) Discuss the limitations of Simplex method.  

 

[4M] 

3 a) Find the minimum transportation cost for the data given below: 

 Destination 

 

 

Source 

 A B C D Supply 

1 1 2 3 4 6 

2 4 3 2 0 8 

3 0 2 2 1 10 

Demand 4 6 8 6  
 

[7M] 

 b) What is the unbalanced Assignment problem? How is it solved by the Hungarian 

method? 

 

[7M] 

4 a) Explain how the theory of replacement is used in the following problems: 

i) Replacement of items whose maintenance cost varies with time. 

ii) Replacement of items that fail completely. 

 

 

 

1 of 2 

 

 

 

 

 

 

[7M] 
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 b) A truck owner from his past experience estimated that the maintenance cost per year 

of a truck whose purchase price is Rs. 1,50,000 and the resale value of truck will be 

as given below : 

Year 1 2 3 4 5 6 7 8 

Mainten

ance 

cost 

10000 50000 20000 25000 30000 40000 45000 50000 

Resale 

Price 
130000 120000 115000 105000 90000 75000 60000 50000 

Determine at which time it is profitable to replace the truck. 

 

[7M] 

5 a) Obtain the optimal strategies for both players and the value of the game for two-

person zero-sum game whose payoff matrix is given below: 

 

Player A  

               Player B 

B1 B2 

A1 -6 7 

A2 4 -5 

A3 -1  -2 

A4 -2 5 

A5 7 6 
 

[7M] 

 b) What are the assumptions made in the theory of games? 

 

[7M] 

6 a) Write short notes on VED analysis. [6M] 

 b) A stockiest has to supply 400 units of a product every Monday to his customers. He 

gets the product at Rs. 50 per unit from the manufacturer. The cost of ordering and 

transportation from the manufacturer is Rs.75 per order. The cost of carrying 

inventory is 7.5% per year of the cost of the product. Find:  i) the economic lot size 

ii) the total optimal cost. 

 

[8M] 

7 a) Use dynamic programming to solve the linear programming problem:                                                                                 

Max   Z = 3X + 2Y     

Subject to  X + Y ≤ 300     

      2X + 3Y ≤ 800 and  X, Y ≥ 0. 

[8M] 

 b) Discuss how you apply Simulation to an inventory problem? 

 

[6M] 

***** 
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                                                                PART – A                                                                 (14 Marks) 

1 a) What are the steps in operations research?         [2M] 

 b) Explain the use of Vogel’s approximate method.                                  [2M] 

 c) Discuss briefly the various types of replacement problems.  [2M] 

 d) How do you represent a queue mathematically?  [3M] 

 e) Explain the significance of EOQ.   [3M] 

 f) What are the pre-requisites for applying dynamic programming? [2M] 
 

                                                               PART – B                                                                  (56 Marks) 

2 a) What is duality principle? Explain. [7M] 

 b) A company is manufacturing two different types of products, A and B. Each product 

has to be processed on two machines M1 and M2. Product A requires 2 hrs on machine 

M1 and 1 hr on machine M2, product B requires 1 hr on machine M1 and 2 hrs on 

machine M2. The available capacity of machine M1 is 104 hrs and that of machine M2 

is 76 hrs. Profit per unit for product A is Rs. 6 and that for B is Rs.11. 

i) Formulate the problem 

ii) Find out the optimal solution by Simplex method. 

 

[7M] 

3 a) Six jobs are to be processed on two machines A and then on machine B. Time in hours 

taken by each job on each machine is given below: 

 Jobs 

 1 2 3 4 5 6 

Machine A 5 3 2 10 12 6 

Machine B 3 2 5 11 10 7 

Determine the optimum sequence of jobs that minimizes the total elapsed time to 

complete the jobs and compute the minimum time. 

[7M] 

 b) Describe the generalized mathematical formulation of an assignment problem. Write 

the differences between the study of transportation problem and assignment problem. 

 

[7M] 

4 a) State some of the simple replacement policies and explain with examples. [7M] 

 b) The initial cost of an item is Rs. 6000 and maintenance and resale cost (in Rs.) for    

different years are given below: 

When should be the item replaced?  

 

1 of 2 

 

 

Year 1 2 3 4 5 6 7 8 

Resale Cost (Rs.) 4000 2000 1200 600 500 400 400 400 

Maintenance cost(Rs.) 1000 1300 1700 2200 2900 3800 4800 6000 

[7M] 
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5 a) The payoff matrix of a game is given below. Find the solution of the game to the 

player A and B.  
 

                                   B 

 

 

A 

 I II III IV V 

I -2 0 0 5 3 

II 3 2 1 2 2 

III -4 -3 0 -2 6 

IV 5 3 -4 2 -6 

[7M] 

 b) A company has two manufacturing shops and two tool cribs one for each shop. Both 

tool cribs handle identical tools, gauges and measuring instruments. The device time is 

negative exponentially distributed with a mean if 3 minutes per workman. Arrival of 

the workman follows Poisson distribution with a mean of 15 per hour. The production 

manager feels that if tool cribs are combined for both shops, efficiency will improve 

and waiting time in the queue will reduce. Do you agree with this opinion? 

 

[7M] 

6 a) Find the optimal order quantity, when we are given D=600 units per year, ordering 

cost = Rs. 800, and cost of carrying one rupee into inventory for a year = Rs. 0.20, 

with the range of quantity as: 

 

Quantity 

 

Unit Cost 

(Rs.) 

0 ≤ Q1 ≤ 500 0.39 

500 ≤ Q2 ≤ 1000 0.29 

1000 ≤ Q3 0.28 
 

[7M] 

 b) Describe the basic characteristics of an inventory system. 

 

[7M] 

7 a) State the Bellman’s principle of optimality in dynamic programming and give a    

mathematical formulation of a dynamic programming problem. 

[7M] 

 b) Discuss the important features of simulation languages. 

 
[7M] 

***** 
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 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

                                                                PART –A                                                                (14 Marks) 

1. a) What is CMOS logic and explain its importance? [2M] 

 b) Discuss the binding between library and components. [2M] 

 c) What is Process statement and explain its importance in Behavioral Modeling? [2M] 

 d) Write a VHDL program for half adder. [3M] 

 e) Explain the procedure to convert a T flip-flop into D flip-flop. [3M] 

 f) What is State diagram and explain its importance.  [2M] 

                                                                PART –B                                                                (56 Marks) 

2. a) Draw and explain the principle of a Emitter-Coupled Logic (ECL/CML) through 

basic ECL inverter/buffer circuit with input HIGH and LOW. 

[7M] 

 b) Compare the characteristics of the different types of MOS inverters in terms of noise 

margin and power dissipation. 

 

[7M] 

3. a) Explain the VHDL program file structure with the syntax of a VHDL entity 

declaration and architecture definition. 

[7M] 

 b) Write the syntax of a VHDL component declaration and by making use of 

component declaration write a VHDL program for a prime-number detector. 

 

[7M] 

4. a) Explain the following terms in Behavioral Modeling: 

(i) Case statement,      (ii) null statement,   (iii) loop statement. 

[6M] 

 b) Explain the concept of Inertial Delay Model along with one example. 

  

[8M] 

5. a) Design a full subtractor with logic gates and write VHDL data flow program for the 

implementation of the above subtractor. 

[7M] 

 b) Write VHDL code for 4-bit look ahead carry generator along with circuit diagram. 

  

[7M] 

6. a) Design an 8-bit serial-in and parallel-out shift register with flip-flops. Explain the 

operation with the help of timing waveforms. 

[7M] 

 b) Design a conversion circuit to convert a RS flip-flop to J-K flip-flop. Write data-flow 

style VHDL program. 

 

[7M] 

7. a) Explain the following terms in detail: (i) State Reduction, (ii) State Assignment. [6M] 

 b) Draw the block diagram of vending machine controller and write a VHDL code for it.  [8M] 

***** 
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                                                            PART –A                                                                     (14 Marks) 

1. a) List out few comparisons of BJT and CMOS Logic. [2M] 

 b) Explain the program structure of VHDL Modeling.  [2M] 

 c) Differentiate between VHDL and Verilog HDL. [2M] 

 d) List the applications of multiplexers and demultiplexers. [3M] 

 e) List out few comparisons of Latches and flip flops in detail.  [2M] 

 f) Distinguish between Mealy and Moore machines with suitable diagrams. [3M] 

                                                             PART –B                                                                    (56 Marks) 

2. a) What is the necessity of separate interfacing circuit to connect CMOS gate to TTL 

gate? Draw the interface circuit and explain the operation. 

[7M] 

 b) Derive and discuss about CMOS dynamic electrical behavior with characteristics. 

 

[7M] 

3. a) Explain the differences in VHDL program structure with any other language with the 

help of an example. 

[7M] 

 b) What is the importance of time dimension in VHDL? Explain its function. 

 

[7M] 

4. a) Explain the following terms detail:   i) Transport Delay Model,     ii) Logic Synthesis. [7M] 

 b) Explain the concept of assertion statement in Behavioral Modeling along with one 

example. 

  

[7M] 

5. a) Draw the logic symbol, arithmetic conditions, logic diagram of a commercially 

available MSI 74x682 8-bit comparator and model the same using VHDL program. 

[7M] 

 b) Design a 10 to 4 encoder with inputs 1- out of 10 and outputs in BCD. Provide the 

data flow style VHDL program. 

 

[7M] 

6. a) Draw the circuit diagram of Universal Shift Registers along with wave forms and 

write a VHDL code for it.  

[7M] 

 b) Design a Johnson Counter and write a VHDL code for it along with output wave 

forms. 

  

[7M] 

7. a) Draw the circuit diagram of FSM for serial adder and explain its operation along with 

VHDL code for it.  

[7M] 

 b) Explain the following terms in detail: 

i) One hot encoding,    ii) state assignment and state table.  

[7M] 
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                                                                  PART –A                                                               (14 Marks) 

1. a) What are different data types available in VHDL?  [2M] 

 b) Why D flip-flop is preferred in all the sequential circuit design? [2M] 

 c) Explain about data objects in VHDL. [2M] 

 d) Explain the operation of half-adder. [3M] 

 e) What is a Johnson counter? [3M] 

 f) Compare latch and flip-flop. [2M] 

                                                                   

PART –B                                                               (56 Marks) 

2. a) Draw and explain the principle of an Emitter-Coupled Logic (ECL/CML) through 

basic ECL inverter/buffer circuit with input HIGH and LOW. 

[7M] 

 b) Explain about Various TTL Families. 

 

[7M] 

3. a) Describe the modeling of 2 to 4 decoder using behavioral style of modeling. [7M] 

 b) Explain various types of operators used in VHDL. 

 

[7M] 

4. a) Write a VHDL program for Full Adder using two Half Adders. [7M] 

 b) Explain the different types of delays in VHDL and explain them. 

 

[7M] 

5. a) Write a VHDL script to convert the fixed point to floating point conversion. [7M] 

 b) Explain the operation of a ripple carry adder. 

 

[7M] 

6. a) Explain the operation of SR Flip-Flop. [7M] 

 b) Write the VHDL Structural program for D Latch. 

 

[7M] 

7. a) Explain the operation of Mealy machine with a neat diagram. [7M] 

 b) With an example explain the analysis of state machines with D Flip-Flops. [7M] 

 

***** 
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                                                                PART –A                                                                (14 Marks) 

1. a) Write a test bench for two input XOR gate using VHDL. [2M] 

 b) Convert JK flipflop into RS flipflop. [2M] 

 c) Differentiate between VHDL and Verilog HDL. [2M] 

 d) Explain the operation of two bit comparator. [3M] 

 e) Classify shift registers. [3M] 

 f) What is package declaration in VHDL? [2M] 
 

                                                                 PART –B                                                                (56 Marks) 

2. a) Describe the main benefit and the main drawback of TTL gates that use Schottky 

transistors. 

[7M] 

 b) Explain the operation of CMOS inverter circuit. 

 

[7M] 

3. a) Explain the structure of various LOOP statements in VHDL with examples. [7M] 

 b) Explain various data types available in VHDL. 

 

[7M] 

4. a) Explain about combinational multipliers. [7M] 

 b) Design a full subtractor with logic gates and write VHDL data flow program for the 

implementation of the above subtractor. 

 

[7M] 

5. a) Explain the operation of a Look ahead carry generator. [7M] 

 b) Write a VHDL program for the Full Adder. 

 

[7M] 

6. a) Design a 4-bit ripple counter using four D flip-flops. [7M] 

 b) Write a VHDL program for the 4 bit universal shift register. 

 

[7M] 

7. a) Enumerate the steps to be followed in the design of clocked synchronous state-

machine. 

[7M] 

 b) With a neat sketch explain the operation of a Moore machine. [7M] 

***** 
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PART –A                                                               (14 Marks) 

1. a) What is the role of a Database Administrator? [2M] 

 b) What is meant by identifying relationship in an ER diagram? [2M] 

 c) Why correlated sub queries are exhibit slower performance? [2M] 

 d) What property of decomposition is guaranteed by both BCNF and 3NF? [3M] 

 e) What is a recoverable schedule? [3M] 

 f) Will clustered index allow duplicates? Justify your answer.  [2M] 
 

PART –B                                                            (56 Marks) 

2. a) Explain any four significant advantages of using Data Base Management Systems over 

storing conventional file system for maintaining data in an organization. 

[7M] 

 b) Discuss various categories of users of DBMS system. 
 

[7M] 

3. a) Give the diagrammatic representation of the recursive relationship and also explain the 

importance of role names in representing a recursive relationship by taking a real time 

example. 

[7M] 

 b) With a suitable example, explain the division and set operator of Relational algebra. 
 

[7M] 

4. a) Consider the following Relational schemas, 

Sailors( sid: Integer, sname: String, age: Integer, rating: Integer) 

Boats(bid: Integer, bname: String, bcolor: String) 

Reserves(sid: Integer, bid: Integer, date: Date) 

i) Write a query to find the names of sailors with age over 20 years and  not reserved a 

red color boat 

ii) Write a query to find the age of the youngest sailor for each rating level. 

[7M] 

 b) What are triggers in DBMS? How triggers are used to enforce complex integrity 

constraints in DBMS?  

[7M] 

5. a) Given a Relation R=(A,B,C) and Functional Dependencies are F={ {A,B}→{C},  

{C}→{A} }. Determine all Candidate keys of R and the highest normal form of R with 

proper explanation. 

[10M] 

 b) Explain the Loss less join property of schema decomposition. 
 

[4M] 

6. a) Discuss the variants of Two-phase locking protocol by taking suitable examples. [10M] 

 b) Write the merits and demerits of deferred database modification and immediate database 

modification techniques. 
 

[4M] 

7. a) How records are represented and organized in a file? Explain with suitable example. [7M] 

 b) Write the significant differences between B-Trees and B+ Trees for creating dynamic 

indexes in DBMS. 

[7M] 

 

 

*****  
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PART –A                                                               (14 Marks) 

1. a) List any six popular Database Management System softwares. [2M] 

 b) What do you mean by weak entity set? Give example. [2M] 

 c) How null values are treated by aggregate function? [2M] 

 d) When schema decomposition is said to be dependency-preserving? [3M] 

 e) What is the objective of concurrency control mechanism in DBMS? [3M] 

 f) What is hash based indexing in DBMS? [2M] 

PART –B                                                             (56 Marks) 

2. a) Explain in detail about the key components of the DBMS system structure. [7M] 

 b) Describe any four significant applications of DBMS in real time environment. 
 

[7M] 

3. a) Explain the types of integrity constraints in DBMS with a suitable example. [7M] 

 b) What are the types of Relational calculus? Explain with sample queries. 
 

[7M] 

4. a) Consider the following Relational schemas, 

Sailors( sid: Integer, sname: String, age: Integer, rating: Integer) 

Boats(bid: Integer, bname: String, bcolor: String) 

Reserves(sid: Integer, bid: Integer, date: Date) 

i) Write a query to find the names of sailors who have reserved both red and 

blue color boats on 01-JAN-2021. 

ii) Write a query to find the name and age of oldest sailor 

iii) Write a query to find sailors with high rating reserves ‘Red’ color boat.  

[7M] 

 b) What is a Trigger? And what are its three parts? Explain the differences between 

Triggers and Integrity constraints. 
 

[7M] 

5. a) Explain the two properties of schema decomposition with suitable examples. [7M] 

 b) State and explain BCNF with an example. 
 

[7M] 

6. a) Explain the Lost update problem in DBMS with a suitable example. [7M] 

 b) Explain the Timestamp based concurrency control mechanism. 
 

[7M] 

7. a) What is a B+Tree? Describe the properties of B+trees. Explain the structure of 

internal and external nodes in B+tree.  

[7M] 

 b) How the records are organized in Heap and Sequential files?  Explain. [7M] 
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PART –A                                                             (14 Marks) 

1. a) What is the role of Database Designers? [2M] 

 b) Can a foreign key value in a database be NULL? Justify your answer. [2M] 

 c) Why we need Triggers in a database? [2M] 

 d) Define Multi valued dependency. [3M] 

 e) Write about wound wait technique for prevention of deadlock. [3M] 

 f) Is primary index a dense index or sparse index? Justify your answer. [2M] 
 

PART –B                                                            (56 Marks) 

2. a) With a neat sketch explain the functioning of client server architecture and elaborate 

the importance of DBMS in it. 

[7M] 

 b) Discuss various levels of data abstraction in a DBMS. 
 

[7M] 

3. a) In an Entity-Relationship diagram, can a relationship have attributes associated with 

it? Give explanation with a suitable example. 

[7M] 

 b) Consider the following Relational Schemas,  

Student(rollno, name,degree,year,gender,deptno,advisor) 

Department(deptid,deptname,hod,phone) 

Write  a query in relational algebra for: 

i) Obtaining the rollno and name of all girl students in the CSE department. 

ii) Determine the departments that do not have any girl students. 
 

[7M] 

4. a) Explain the necessity of NULL values in SQL with an example and also explain how 

these NULL values are treated by aggregate functions? 

[5M] 

 b) Consider the following relational schema: 

Trans-Mstr (TID: Integer,ACCNO: Integer,DATE:Date, 

DR-CR:varchar,AMT:number(8,2),CURBAL:number(8,2)) 

Write a database trigger on the TRANS-MSTR that checks the following: 

i) The account number for which the transaction is being performed is a valid 

account number. 

ii) In case of a withdrawal the amount does not exceed the current balance for that 

account number. 
 

[9M] 

5. a) What is dependency preservation property for decomposition? Explain why it is 

important? 

[7M] 

 b) State and explain Third normal form with an example. 
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6. a) What are ACID properties? Illustrate them through examples and also explain 

commit and Rollback. 

[7M] 

 b) Why database management recovery is needed? Explain various data structures that 

are required for database management recovery by log-based schemes. 
 

[7M] 

7. a) Construct a B+Tree for the following list of elements: 

1, 4, 7, 10, 17, 21, 31, 25, 19, 20, 28, 42. 

Assume the initial tree is empty and a node can hold maximum 3 key values. 

[8M] 

 b) How to handle bucket overflow in hash based indexing mechanism? Explain. [6M] 
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PART –A                                                        (14 Marks) 

1. a) What is meant by Data independence and why it is important? [2M] 

 b) How do you write a query in tuple relational calculus? [2M] 

 c) What is the Having clause in SQL query? [2M] 

 d) Why decomposition is required in DBMS? [3M] 

 e) How the checkpoints are used for the recovery of database? [3M] 

 f) Is secondary index a dense index or sparse index? Justify your answer. [2M] 
 

PART –B                                                      (56 Marks) 

2. a) Discuss the main characteristics of the DBMS and how it differs from traditional file 

systems? 

[7M] 

 b) Explain the difference between external, internal and conceptual schemas. How are 

these different schema layers related to the concepts of logical and physical data 

independence?    

                                                                                   

[7M] 

3. a) Explain in detail about the strong entity set and weak entity set in ER diagrams. [7M] 

 b) Consider the following Relational schemas, 

Sailors( sid: Integer, sname: String, age: Integer, rating: Integer) 

Boats(bid: Integer, bname: String, bcolor: String) 

Reserves(sid: Integer, bid: Integer, date: Date) 

i) Write a query to find the names of sailors who have not reserved red color boat. 

ii) Write a query to find all sids of sailors who are having rating of 10 and 

reserved boat number 104. 
 

[7M] 

4. a) Illustrate the complex integrity constraints in SQL. [5M] 

 b) Given Student Report Database, in which student marks assessment is 

recorded(Assume 3 subjects). Create a trigger so that the total and average of 

specified marks is automatically inserted whenever a record is insert. 
 

[9M] 

5. a) Discuss the problem of Spurious tuples in database. [4M] 

 b) Given a Relation R=(A,B,C,D,E) and Functional Dependencies are: 

                        F={ {BC→D, AC→BE, B→E} 

Determine all Candidate keys of R and the highest normal form of R with proper 

explanation. 
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6. a) Discuss various anomalies that arise due to interleaved execution of transactions with 

suitable examples for each. 

[7M] 

 b) How does a checkpoint mechanism help in database recovery? Explain through an 

example. 
 

[7M] 

7. a) Construct a B-Tree for the following list of elements: 

1, 4, 7, 10, 17, 21, 31, 25, 19, 20, 28, 42. 

Assume the initial tree is empty and a node can hold maximum 3 key values. 

[7M] 

 b) Explain the following: 

i)  Primary index 

ii)  Secondary index 

iii) Clustered index. 

[7M] 

 

***** 
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                                                           PART –A                                                    (22 Marks) 

1. a) Explain the dynamic characteristics of an SCR. [3M] 

 b) What is meant by commutation? What are the commutation methods for an SCR? [4M] 

 c) Draw the output voltage and current waveforms for a single phase semi converter 

feeding an inductive load. 

[4M] 

 d) Explain the operation of a non-circulating mode of a single phase dual converter. [4M] 

 e) What is time ratio control in a DC-DC converter? Explain. [4M] 

 f) Explain Sinusoidal Pulse Width Modulation technique. [3M] 

                                                                 PART –B                                                    (48 Marks) 

2. a) Explain the operation of a diode bridge rectifier with a resistive load with relevant 

waveforms. 

[8M] 

 b) Compare MOSFET and IGBT in terms of performance and applications. 
 

[8M] 

3. a) Explain R and RC firing circuits for an SCR. [8M] 

 b) What is a freewheeling diode? Explain the advantages of using freewheeling diodes 

when converters are fed with inductive loads with waveforms. 
 

[8M] 

4. a) Discuss the effect of source inductance on the performance of a single phase fully 

controlled converter, indicating clearly the conduction of various thyristors during 

one cycle. 

[8M] 

 b) Explain the operation of single phase full bridge converter with R- load with neat 

waveforms. Derive the expression for an average load voltage. 
 

[8M] 

5. a) Explain the operation of 3-∅ fully controlled bridge converter with RL-load. Draw 

the relevant wave forms and derive the expression for average load voltage for firing 

angle � ≥30
0
. 

[8M] 

 b) A 3-φ, three pulse converter is operated from a three phase star connected 208 V,     

60 Hz supply and the load resistance is equal to 10 ohms. If it is required to obtained 

an average output of 50% of maximum possible output voltage. Calculate: (i) delay 

angle, (ii) the average output current and (iii) input power factor. 
 

[8M] 

6. a) Explain the single phase step down cycloconverter feeding an inductive load with 

relevant waveforms. 

[8M] 

 b) Derive the relation between output voltage and input voltage in a boost converter. 
 

[8M] 

7. a) Explain the operation of 1-∅ full bridge inverter with the help of circuit diagram and 

necessary waveforms 

[8M] 

 b) Compare 120
0
 mode with 180

0 
mode of conduction of operation of inverter. [8M] 

***** 
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PART –A                                                          (22 Marks) 

1 a) Enumerate the characteristics of a good fuel. [3M] 

 b) Explain induced draught and forced draught with line diagram. [4M] 

 c) Define nozzle efficiency and state the factors on which it depends. [4M] 

 d) Draw the pressure and velocity variation in impulse turbine. [4M] 

 e) Discuss the influence of reheating, regeneration and intercooling on the performance of 

a gas turbine cycle. 

[4M] 

 f) State the difference between jet propulsion and rocket propulsion systems. [3M] 

 

PART –B                                                           (48 Marks) 

2 a) Explain regenerative cycle with neat sketch and also draw the T-s and h-s diagrams. [9M] 

 b) A simple Rankine cycle works between pressures 28 bar and 0.06 bar, the initial 

condition of steam being dry saturated. Calculate the cycle efficiency, work ratio and 

specific steam consumption.     

[7M] 

3 a) What is fire tube boiler and explain Lancashire boiler with neat sketch? [8M] 

 b) A chimney has a height of 24 m. The ambient temperature is 25
o
C. Temperature of flue 

gases passing through the chimney is 300
o
C. If air flow through the combustion space is 

20 kg/kg of fuel burned, find: (i) the theoretical draught in mm of water, (ii) Velocity of 

the flue gases passing through the chimney. 

[8M] 

4 a) Derive expression for critical pressure ratio for steam flow through nozzle. [8M] 

 b) Determine throat area, exit area and exit velocity for a steam nozzle to pass 0.2 kg/s 

when the inlet conditions are 12 bar and 250
o
C and the final pressure is 2 bar. Assume 

that expansion is isentropic and inlet velocity is negligible. Take n = 1.3 for superheated 

steam. 

[8M] 

5 a) The following data related to a stage of reaction turbine: mean rotor diameter 1.5 m, 

speed ratio 0.72, blade outlet angle 20
0
 and rotor speed 3000 rpm. Determine: (i) the 

diagram efficiency, (ii) the percentage increase in diagram efficiency and rotor speed if 

the rotor is designed to run at best theoretical speed, the exit angle being 20
0
.                 

[10M] 

 b) Explain the effects of air leakage in a condenser. [6M] 

6 a) Discuss the effect of Regeneration on Brayton cycle efficiency with help of neat sketch 

and T-s plot.  

[8M] 

 b) In a gas turbine plant, working on the Brayton cycle with regenerator of 75% 

effectiveness, the air at the inlet to the compressor is at 0.1MPa, 30℃. The pressure 

ratio is 6 and the maximum cycle temperature is 900℃. The turbine and compressor 

efficiency are each 80%. Find the percentage increase in the cycle efficiency due to 

regeneration. 

1 of 2 
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7 a) Explain working principle of turbo jet engine with neat sketch. [6M] 

 b) A turbo jet engine flying at a speed of 960km/h consumes air at the rate of 54.5 kg/s. 

Calculate: (i) exit velocity of jet when the enthalpy change for the nozzle is 200 kJ/kg 

and velocity co-efficient is 0.97, (ii) fuel flow rate in kg/s when air fuel ratio is 75:1, 

(iii) thrust specific fuel consumption, (iv) propulsive power, (v) propulsive efficiency. 

 

[10M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

                                                                     PART –A                                                            (22 Marks) 

1. a) What is the effective area of a half-Wave dipole operating at 500 MHz? [3M] 

 b) Discuss about 1/r, 1/r
2
 and 1/r

3
 terms and suggest the suitable term at far-field 

calculations. 

[4M] 

 c) How much ‘αe’ is required for BSA, EFA (forward & backward directions)? [4M] 

 d) List out the differences between conventional dipole antenna and Helical Antenna. [4M] 

 e) List out the measurement ranges? Explain any one of the range. [4M] 

 f) Explain Ionospheric Layers. [3M] 

                                                                       PART –B                                                          (48 Marks) 

2. a) Write notes on polarization, Antenna Aperture (Aeff) and directivity (D)? What is the 

relation between Aeff and D? 

[8M] 

 b) Define and estimate effective weight of an antenna if current distributions are triangle 

and sinusoidal. 

 

[8M] 

3. a) Derive the radiated fields by small loop antenna. [8M] 

 b) How can estimate E and M fields at far-field distance radiated by an antenna?  

Explain. 

 

[8M] 

4. a) Derive the array factor and draw the radiation pattern of 2-Element linear Array 

with‘d’=λ/2 and direction is broad side. 

[8M] 

 b) Explain the design and working of 5-Element linear array at f=1 GHz. 

 

[8M] 

5. a) Compare the performance of traveling wave radiator with respect to resonant radiator. [8M] 

 b) Define axial Ratio. Estimate the type of Polarization if AR=0, 1 and 100. 

 

[8M] 

6. a) Explain the 90
0 

corner reflector. [8M] 

 b) Find the power gain and directivity of a horn whose dimensions are 10 cm x 5 cm 

operating at a frequency of 6 GHz. 

 

[8M] 

7. a) Explain the Tropospheric wave Propagation. [8M] 

 b) Prove that:  fmuf =Sec(θi). [8M] 

 

***** 
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                                                            PART –A                                                            (22 Marks) 

1. a) What is the main advantage of the layered approach to system design? What are the 

disadvantages of using the layered approach? 

[3M] 

 b) What resources are used when a thread is created? How do they differ from those used 

when a process is created? 

[4M] 

 c) Define Busy Waiting. How to overcome busy waiting using Semaphore operations? [4M] 

 d) Explain the events in Page Fault Handling. [4M] 

 e) What are the necessary conditions for the occurrence of deadlock? [4M] 

 f) What are the operations of directory? [3M] 
 

                                                                  PART –B                                                            (48 Marks) 

2. a) What is meant by system call? Discuss about types of system calls. [8M] 

 b) What is the responsibility of Operating System in connection with Operating System 

components?  

 

[8M] 

3. a) With a neat sketch, explain the process state diagram. [6M] 

 b) What are the criteria for evaluating the CPU scheduling algorithms? Explain the 

Round Robin scheduling algorithm with a suitable example. 

  

[10M] 

4. a) What is Dining Philosophers problem? Discuss the solution to Dining philosopher’s 

problem using monitors. 

[8M] 

 b) Define a semaphore. What is meant by counting semaphore and binary semaphore? 

Discuss mutual exclusion implementation using semaphore. 

 

[8M] 

5. a) Write short notes on:       

i) Overlays      ii) Dynamic Linking      iii) Swapping     iv) Dynamic Loading. 

[8M] 

 b) What is demand paging? Why it is called as lazy swappers? Explain in detail. 

 

[8M] 

6. a) Consider the following and find out the possible resource allocation sequence with the 

help of deadlock detection algorithm processes p0, p1, p2, p3, p4 Resources A, B, C 

allocation [0 1 0, 2 0 0 , 3 0 3, 2 1 1, 0 0 2] Max[0 0 0, 2 0 2, 0 0 0, 1 0 0, 0 0 2] 

Available[0 0 0]. 

[8M] 

 b) Explain methods used for ensuring at least one of the necessary conditions cannot 

hold. 

   

[8M] 

7. a) What is disk scheduling? Compare various scheduling algorithms and suggest best 

algorithm for your own snapshot.  

[10M] 

 b) Discuss in detail about different file access methods. [6M] 

***** 
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1 a) A three-hinged parabolic arch has a horizontal span of 36 m with a central rise of 6 m. A 

point load of 40 kN moves across the span from the left to the right. What is the absolute 

maximum positive bending moment that will occur in the arch? 

[7M] 

 b) A 3 hinged arch of span 40 m and rise 8 m carries concentrated loads of 200 kN and    

150 kN at a distance of 8 m and 16 m from the left end and an udl of 50 kN/m on the 

right half of the span. Find the horizontal thrust. 
 

[8M] 

2 a) Distinguish between two hinged and three hinged arches. [5M] 

 b) A two hinged parabolic arch of span 25 m and central rise 4 m carries a uniformly 

distributed load of 15 kN/m over the left half of the span. Determine the position and 

value of maximum bending moment. Also find the normal thrust and radial shear force at 

the section. Assume that the moment of inertia at a section varies as secant of the 

inclination at the section. 

 

[10M] 

3  Analyze the portal frame and draw the bending moment diagram for the below figure: 

 

 
 

[15M] 

4 a) What are the main functions of stiffening girders in suspension bridges?  [5M] 

 b) i) Give the types of significant cable structures. 

ii) What is the degree of indeterminacy of a suspension bridge with two hinged stiffening 

girder? 

 

1 of 2 

 

[10M] 

Code No: R31015 
Set No. 1 R10 



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

 

 

 

 

5  Analyze the continuous beam shown in below figure by moment distribution method and 

draw the bending moment diagram. 

 
 

[15M] 

6  Analyze the frame shown in below figure using Kani's method: 
 

 
 

[15M] 

7  Analyze continuous beam ABC of which A end is fixed, B and C are simply supported 

with roller supports. The lengths of the two spans AB and BC are 5m and the entire beam 

is subjected to UDL of intensity 10 KN/m using flexibility method. 

 

[15M] 

8  Analyze the continuous beam shown in below figure by Stiffness Method: 

 

 
 

[15M] 
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1 a) If the high power beam width of an antenna on one plane is 30
0
 and 60

0
 on 

other plane, find the directivity of an antenna. 

[8M] 

 b) Explain the principle of working of 2-wire antenna. 

 

[7M] 

2 a) Derive the expression for field equations radiated by a loop antenna. [8M] 

 b) Define retarded potential and derive the expression for it.  

 

[7M] 

3 a) Define array factor. Describe the classification of array antennas. [8M] 

 b) Derive all the necessary equations of an N-element linear array. 

 

[7M] 

4 a) Explain the differences between Resonant antenna and Non-Resonant antenna. [8M] 

 b) How increased antenna length effect the radiation pattern? Explain. 

 

[7M] 

5 a) Describe the terms aperture blocking, spill over, back lobes and F/D ratio. [8M] 

 b) Write the features of folded dipole and calculate Zeq of 2-folded dipole. 

 

[7M] 

6 a) What are the different types of lens antennas? Explain any one. [8M] 

 b) Explain the designing procedure of a pyramidal horn antenna. 

 

[7M] 

7 a) Write short notes on Ground wave propagation. [8M] 

 b) What is critical frequency? Find the critical frequency if the maximum 

electron density is 1.3x10
6
 electrons/cm

3
. 

 

[7M] 

8 a) Derive the FRIIS Transmission formula. [8M] 

 b) Calculate maximum usable frequency of a layer if fc is 10 MHz and incident 

angle 30
0
. 

[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                                                            (14 Marks) 

1. a) Principles of Organization  [2M] 

 b) Control Charts [2M] 

 c) Importance of HRD [2M] 

 d) Project Crashing  [3M] 

 e) Mission [3M] 

 f) Just-in-Time System [2M] 
 

                                                              PART –B                                                           (56 Marks) 

2. a) Explain the contribution of F.W. Taylor in the area of scientific management to 

modern managers. 

[7M] 

 b) Explain the Abraham Maslow’s hierarchy of human needs. 
 

[7M] 

3. a) Define method Study? State and explain the steps involved in method study 

procedure.  

[7M] 

 b) What do you understand by Economic Order Quantity? Derive the formula for for 

determining the Economic Order Quantity.  
 

[7M] 

4. a) Discuss in detail the functions of human resource management.                                        [7M] 

 b) Explain Halsey plan of wage incentive scheme and what are the advantages and 

disadvantages? 
 

[7M] 

5. a) What are the applications of Networks? Explain.  [7M] 

 b) A Project consists of the following activities whose time estimates are given below: 
 

Activity to tm tp 

1- 2 1 1 7 

1 - 3 1 4 7 

1 - 4 2 2 8 

2 - 5 1 1 1 

3 - 5 2 5 14 

4 - 6 2 5 8 

5 - 6 3 6 15 
 

Draw the PERT Network and find out the Project completion time. 

               

[7M] 

6. a) What is Corporate Strategy planning process? Why this is important for long-term 

success of any business Organization? 

[7M] 

 b) Explain various generic strategy alternatives in detail.      

  

[7M] 

7. a) What is supply chain management?  Describe its functions and characteristics.   [7M] 

 b) Explain the levels of Capability Maturity Model(CMM).                                                       [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  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

                                                           PART –A                                                       (14 Marks) 

1. a) Importance of Management.  [2M] 

 b) What are the Objectives of Operations Management? [2M] 

 c) Marketing Management. [2M] 

 d) Define the term Slack and Float. [3M] 

 e) Strategy.  [2M] 

 f) Capability Maturity Model.  [3M] 

                                                             PART –B                                                       (56 Marks) 

2. a) What is decision making? Explain the various steps involved in decision making 

process?      

[7M] 

 b) Explain theory-X and theory-Y as theories of motivation. 

 

[7M] 

3. a) Briefly explain the determination of range chart. [7M] 

 b) Explain about work study. Enlist the various application of work study. 

 

[7M] 

4. a) What are the functions of Personnel Manager in a large manufacturing 

organization? 

[7M] 

 b) Explain the different stages in Product Life Cycle?   

  

[7M] 

5. a) Distinguish between Total Float, Free Float and Independent Float.                              [7M] 

 b) The following table gives the activities of a project.  Indirect Cost is Rs 2600.  

Find the minimum duration of the Project. 
 

Activity Normal Time Normal Cost Crash Time Crash Cost 

1 - 2 9 16,000 7 20,000 

1 - 3 5 10,000 3 16,000 

2 - 3 7 14,000 5 17,200 

2 - 4 8 12,000 6 14,000 

3 - 4 6 18,000 4 22,800 
 

[7M] 

6. a) State the Significance of Corporate Planning with appropriate examples.     [7M] 

 b) Why Environmental Scanning is important in Strategy development? Explain.    

 

[7M] 

7. a) Explain advantages and limitations of Enterprise Resource Planning.    [7M] 

 b) What is TQM? Explain its significance in present day Context.      [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                                                                   (14 Marks) 

1. a) Organizational Typology. [2M] 

 b) Types of Management. [2M] 

 c) Concept of HRM. [2M] 

 d) Critical Path. [3M] 

 e) Goals. [3M] 

 f) Bench marking. [2M] 
 

                                                                 PART –B                                                             (56 Marks) 

2. a) What do you understand by decentralization? Explain its merits and demerits. [7M] 

 b) Explain Henry Fayol’s Principles of Management. 

 

[7M] 

3. a) What is the need for inventory Control at different stages of Production?  [7M] 

 b) Explain the Procedure for Constructing x bar Chart. 

 

[7M] 

4. a) List out the factors influencing the wage fixation. [7M] 

 b) What do you mean by marketing? How is it different from selling?  

 

[7M] 

5. a) Briefly explain the differences between PERT and CPM.  [7M] 

 b) From the following information:  

i) Draw the network; ii) Find its critical Path and Project duration. 
 

Activity 1 - 2 1 - 3 2 - 4 3 - 4 4 - 5 4 - 6 5 - 7 6 - 7 7 - 8 

Duration 5 4 6 2 1 7 8 4 3 
 

[7M] 

6. a) Explain various steps in Strategy Formulation. [7M] 

 b) Briefly explain the Concept of SWOT Analysis. 

  

[7M] 

7. a) What are the specific benefits of a well designed Management Information System? [7M] 

 b) Describe the process of Six Sigma in an Organization. [7M] 
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 2. Answer ALL the question in Part-A  
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

                                                            PART –A                                                              (14 Marks) 
1. a) Global Leadership.   [2M] 

 b) FSN Analysis.  [2M] 

 c) Explain PMIR.   [2M] 

 d) Variance.  [3M] 

 e) Vision. [2M] 

 f) Business process Re-Engineering.   [3M] 

 

                                                                 PART –B                                                            (56 Marks) 

2. a) Define management. Explain the functions of management. [7M] 

 b) Explain the factors to be considered while designing the organization structure. 

 

[7M] 

3. a) Explain in brief the basic procedure of work measurement. [7M] 

 b) Narrate the advantages and limitations of ABC Analysis. 

 

[7M] 

4. a) What is merit rating? Explain the various methods of merits rating.  [7M] 

 b) Explain the various factors affecting the selection of a particular distribution 

Channel.  

 

[7M] 

5. a) Explain the use of Floats in CPM Network. [7M] 

 b) From the below table identify the critical path and crash the critical activities. 
 

Activity Normal Time Crash Time 
Normal Cost 

(Rs.) 

Crash Cost 

(Rs.) 

1 - 2 2 1 800 1550 

1 - 3 4 2 500 950 

2 - 3 3 2 700 900 

2 - 4 4 3 900 1400 

3 - 4 2 1 600 1200 
 

[7M] 

6. a) How do you translate Corporate Vision into action? Explain.  [7M] 

 b) Explain the steps involved in strategy formulation and Implementation.    

  

[7M] 

7. a) Define Balanced Score Card.  State its merits and demerits. [7M] 

 b) What is Materials Requirement Planning? State its advantages and disadvantages. [7M] 

 

***** 
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 3. Answer any FOUR Questions from Part-B 

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

                                                            PART –A                                                         (14 Marks) 

1. a) Define Latching and holding current. [2M] 

 b) What is commutation angle or overlap angle? [2M] 

 c) What are the advantages of 3-ϕ fully controlled rectifier over 3-ϕ semi controlled 

rectifier? 

[2M] 

 d) What are the applications of DC chopper? [3M] 

 e) What is meant by PWM control? What are the advantages? [3M] 

 f) What is the difference between On-Off control and phase control? [2M] 

 

                                                                 PART –B                                                         (56 Marks) 

2. a) List the different members of the thyristor family. Draw their characteristics and 

explain in brief. 

[7M] 

 b) Draw and explain the output characteristics of n-channel enhancement mode MOSFET. 
 

[7M] 

3. a) Describe the working of single-phase fully controlled bridge converter in the 

Rectifying mode. 

[7M] 

 b) A single phase half wave rectifier is used to supply power to a load of impedance 10 Ω 

from 230 V, 50 Hz a.c. supply at the firing angle of 30
0
. Calculate: i) Average load 

voltage,   ii) Load current,   iii) Effective value. 
 

[7M] 

4. a) Derive an expression for output voltage of a three phase fully controlled bridge 

converter by considering source-inductance. 

[7M] 

 b) For the 3-ϕ converter operating from 3ϕ, 415V/50Hz supply, find out the SCR rating if 

the load resistance is 100 Ω in series with a large smoothing inductor. 
 

[7M] 

5. a) Discuss the operation of Boost converter with the help of neat circuit diagram and 

waveforms. 

[7M] 

 b) With the help of a neat circuit diagram and associated waveforms, discuss the operation 

of Buck-Boost converter. List the advantages and disadvantages of this type of 

converter. 
 

[7M] 

6. a) Explain the cross conduction or shoot through fault in inverters. How will you 

overcome it? 

[7M] 

 b) Compute the output frequency of a series inverter with the following specifications: 

L=10 mH; C=0.1µF; R= 150Ω; Toff = 0.2 ms. Also, find the attenuation factor. 
 

[7M] 

7. a) Describe the operation of single phase half wave a.c. voltage regulator with the help of 

voltage and current waveforms. Also, derive the expression for average value of output 

voltage. 

[7M] 

 b) Discuss the various important factors to be considered while feeding transformers 

through a.c. regulators. 

 

[7M] 

*****  
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                                                           PART –A                                                      (14 Marks) 

1. a) Define circuit turn off time, why it should be greater than the thyristor turn-off time? [2M] 

 b) What are the advantages of single phase bridge converter over single phase mid 

converter? 

[2M] 

 c) Explain briefly continuous conduction mode. [3M] 

 d) What is meant by duty cycle? [2M] 

 e) What are the disadvantages of the harmonic present in the inverter system? [3M] 

 f) What are the disadvantages of unidirectional or half-wave a.c. voltage controller? [2M] 
 

                                                                 PART –B                                                     (56 Marks) 

2. a) With the help of neat structural diagram and suitable waveforms, explain the 

operation of IGBT. 

[7M] 

 b) Briefly discuss the gate drive design considerations of the MOSFET. 

 

[7M] 

3. a) Describe the operation of single–phase, two-pulse, mid-point converter with relevant 

voltage and current waveforms. 

[7M] 

 b) Explain the half-waving effect in a single-phase symmetrical half-controlled 

converter. 

 

[7M] 

4. a) Explain the operation of three phase, half-wave controlled converter with resistive 

load, and inductive load. Sketch the associated wave forms. 

[7M] 

 b) A 3 phase full converter is operated from a ∆-Y connected transformer whose 

secondary rating is 3-ϕ, 415 V, 50 Hz. Derive an equation for the transformer 

utilization factor. 

 

[7M] 

5. a) Derive the expression for peak-to peak ripple current and ripple voltage in case of 

Buck-Boost converter. 

[7M] 

 b) List the advantages and disadvantages of the Buck chopper. 

 

[7M] 

6. a) Compare 180
0
 and 120

0 
conduction mode of 3ϕ transistorized bridge inverter. [7M] 

 b) Give the circuit analysis of CSI with resistive load. 

 

[7M] 

7. a) Explain the various triggering modes of a Triac. Compare their sensitivity. [7M] 

 b) Derive an expression for the output current in terms of source voltage, load 

impedance and firing angle for a single-phase a.c. regulator with RL load. 

[7M] 
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                                                           PART –A                                                     (14 Marks) 
1. a) What is a snubber circuit? [2M] 

 b) What is meant by commutation? [2M] 

 c) Explain briefly discontinuous conduction mode. [2M] 

 d) What is meant by step-up and step-down chopper? [3M] 

 e) Compare CSI and VSI. [3M] 

 f) What type of gating signal is used in single phase ac voltage controller with RL load? [2M] 
 

                                                                 PART –B                                                   (56 Marks) 

2. a) Briefly explain the V-I characteristics of an IGBT. [7M] 

 b) Explain the basic requirements for the successful firing of thyristor in detail. 
 

[7M] 

3. a) Discuss the effect of source inductance on the performance of a single phase fully 

controlled converter, indicating clearly the conduction of various thyristors during 

one cycle. 

[7M] 

 b) Describe the working of single phase fully controlled bridge converter in the 

inversion mode. 
 

[7M] 

4. a) Explain the operation of a three phase, half-controlled bridge converter with 

associated waveforms. 

[7M] 

 b) A three phase, half-wave converter is supplying a load with a continuous constant 

current of 40 A over a firing angle from 0 to 75
0
, what will be the power dissipated 

by the load at these limiting values of firing angles? The supply voltage is              

415 V(line). 
 

[7M] 

5. a) Derive the expressions for peak to peak ripple current of inductor and peak to peak 

ripple voltage of capacitor in terms of circuit components, supply voltage, frequency 

and duty-ratio, for a Buck converter. 

[7M] 

 b) What are the advantages and disadvantages of Buck-Boost regulator? 
 

[7M] 

6. a) Explain sinusoidal pulse modulation as used in PWM inverters. Write the important 

features of the same. 

[7M] 

 b) Give the performance comparison of PWM, AVI and CSI. 
 

[7M] 

7. a) Describe the operation of a 3-ϕ, three wire a.c. thyristor controller with neat power-

diagram and voltage and current waveforms. 

[7M] 

 b) A single–phase, half-wave a.c., voltage regulator, using one SCR in antiparallel with 

a diode, feeds 1 KW, 230 V heater. Find the load power for a firing angle of : 

i) 0
0
,   ii) 180

0
    iii) 70

0
? 

[7M] 

 

***** 
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                                                           PART –A                                                   (14 Marks) 

1. a) What losses occur in thyristor during working conditions? [2M] 

 b) What is the function of freewheeling diodes in controlled rectifier? [2M] 

 c) What are the advantages of six pulse converter? [2M] 

 d) Write the principle of operation of fly back converters in CCM. [3M] 

 e) How is the inverter circuit classified based on commutation circuitry? [3M] 

 f) What is meant by sequence control of ac voltage regulators? [2M] 
 

                                                                 PART –B                                                  (56 Marks) 

2. a) With the help of a neat sketch, explain the static characteristics of SCR. [7M] 

 b) Explain briefly Turn-on and Turn–off methods of SCR. 

 

[7M] 

3. a) Explain the operation of single-phase, half-controlled bridge converter with 

resistive load and inductive load with the associated waveforms. 

[7M] 

 b) Explain the effect of freewheeling diode in detail. Also, justify the statement 

“Freewheeling diode improves the power factor of the systems”. 

 

[7M] 

4. a) Explain the effect of source inductance on the performance of a three phase, 

fully-controlled bridge converter. 

[7M] 

 b) Calculate the average output voltage of a three phase half controlled bridge 

operating with a triggering angle of П/2 and connected to a three phase a.c. 

supply of 400 V and 50 Hz. The load current id is assumed to be continuous.  

 

[7M] 

5. a) With the help of a neat circuit diagram and associated waveforms discuss the 

operation of a Buck converter. 

[7M] 

 b) What are the advantages and disadvantages of Boost regulator? 

 

[7M] 

6. a) Explain the principle of operation of an inverter. How are their classified? [7M] 

 b) Compare voltage source and current source inverters. 

 

[7M] 

7. a) Draw the V-I characteristics of a Triac and explain its working principle. [7M] 

 b) Explain why the single phase a.c, regulator using two SCR’s must have its trigger 

sources isolated from each other? 

[7M] 
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                                                           PART –A                                                                (14 Marks) 
1. a) List out the methods to improve the efficiency of Rankine cycle. [2M] 

 b) Write the differences between the boiler mountings and accessories.  [2M] 

 c) State the condition for maximum discharge through the nozzle. [2M] 

 d) Define degree of reaction of a reaction turbine. [3M] 

 e) Enumerate the requirements of a good combustion chamber for a gas turbine. [3M] 

 f) Write the importance of specific impulse in rocket performance. [2M] 

                                                                 PART –B                                                              (56 Marks) 

2. a) Explain the Regenerative Rankine cycle. Write the advantages of regenerative Rankine 

cycle over Simple Rankine cycle. 

[6M] 

 b) Compare the Rankine efficiency of a high pressure plant operating from 80 bar and 

400
0
C and a low pressure plant operating from 40 bar and 400

0
C, if the condenser 

pressure in both cases is 0.07 bar. 
 

[8M] 

3. a) Derive the expression for draught in mm of column of water when the discharge is 

maximum? 

[7M] 

 b) Why the blow-off cock is operated periodically when the boiler is working? Explain its 

working with a neat sketch. 
 

[7M] 

4. a) What are the different methods of compounding of steam turbine stages? Explain any 

one method. 

[6M] 

 b) Dry saturated steam at 10 bar is expanded in a nozzle to 0.4 bar. The throat area is 7 cm 

and the inlet velocity is negligible. Estimate the mass flow and the exit area. Assume 

isentropic flow and take the index n=1.135 for dry saturated steam. 
 

[8M] 

5. a) What are the effects of air leakage on the performance of a condenser? Explain. [6M] 

 b) Show that for the maximum diagram efficiency of a reaction turbine, the blade steam 

speed ratio is equal to cos α, where α is the angle of absolute velocity at inlet. State the 

assumption made. 
 

[8M] 

6. a) What are the methods in use for the improvement of thermal efficiency of an open cycle 

gas turbine plant? Describe them. 

[6M] 

 b) In a simple gas turbine plant, air enters at 1 bar and 20
0
C and compressed with 

isentropic efficiency of 80% to 4 bar. Then it is heated in combustion chamber with A:F 

ratio= 90:1. The calorific value of a fuel used is 41.8 MJ/kg. If air flow is 3kg/sec, find 

the power developed and thermal efficiency by the plant. Take Cp=1kJ/kg 
0
C and ϒ=1.4 

for air as well as gas. 
 

[8M] 

7. a) Explain the solid propellant rocket with a neat sketch and write its applications. [7M] 

 b) Derive expressions for the thrust and propulsion efficiency of rockets and compare with 

those of turbojet. 

[7M] 

***** 
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                                                                PART –A                                                              (14 Marks) 

1. a) Name any four fuels and write their calorific values. [2M] 

 b) What are the differences between external fired and internal fired boilers? [2M] 

 c) Write the equation for blade efficiency (or) diagram efficiency of impulse turbine. [2M] 

 d) Explain velocity diagram of Parsons reaction turbine with all notations. [3M] 

 e) What are the different types of combustion chambers in gas turbines? [2M] 

 f) Explain liquid propellant rocket engine. [3M] 

                                                                 PART –B                                                             (56 Marks) 

2. a) Steam at 30 bar and 200
0
C is passed through a turbine. The steam is reheated to its 

original temperature by passing it through a re-heater at 12 bar. The condenser 

pressure is 0.07 bar. Determine net workout and thermal efficiency. 

[7M] 

 b) Draw the line diagram and explain the flue gas analysis using Orsat apparatus. 
 

[7M] 

3. a) Compare and contrast the boiler mountings and accessories. [7M] 

 b) Calculate the height of chimney required to produce a draught equivalent to 1.8 cm of 

water if the flue gas temperature is 250
0
C and ambient temperature is 25

0
C and 

minimum amount of air per kg of fuel is 20 kg. 
 

[7M] 

4. a) Calculate the throat and exit diameters of a convergent- divergent nozzle, which will 

discharge 820 kg of steam per hour at a pressure of 8 bar superheated to 220
0
C into a 

chamber having a pressure of 1.5 bar. The friction loss in the divergent portion of the 

nozzle may be taken as 0.15 of the isentropic enthalpy drop. 

[7M] 

 b) For single stage impulse turbine steam velocity is 900 m/s. Blade speed is 400 m/s. 

Nozzle angle is 20
0
. Blade outlet angle is 25

0
. Steam flow rate is 30 kg/sec. Calculate 

the power to be developed. 
 

[7M] 

5. a) Derive the condition for maximum efficiency and blade height of reaction turbine. [6M] 

 b) Explain with neat line diagram the working of evaporative steam condenser. 
 

[8M] 

6.  A gas turbine unit has a pressure ratio of 6 and maximum cycle temperature of 

610
0
C. The isentropic efficiency of the turbine and compressor are 0.82 and 0.8 

respectively. Calculate the power output in kW of an electric generator, geared to the 

turbine, when air enters the compressors at 15
0
C at a rate of 16 kg/s. Take 

Cp=1.005kJ/kg.K and ɣ = 1.4 for compression process and Cp = 1.11 kJ/kg.K and    

ɣ= 1.333 for expansion process. 
 

[14M] 

7. a) Explain the working of turboprop engine and write its advantages. [8M] 

 b) State the fundamental difference between the jet propulsion and rocket propulsion. [6M] 

 

*****  
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                                                                      PART –A                                                              (14 Marks) 
1. a) Explain different methods to improve the efficiency of Rankine cycle. [2M] 

 b) Differentiate the fire tube and water tube boiler. [2M] 

 c) What is the condition for maximum discharge through the nozzle? [2M] 

 d) Define vacuum efficiency and explain how it is useful in condensers? [3M] 

 e) Draw the layout of an open cycle gas turbine. [3M] 

 f) Why propeller engines are not recommended now a days in air craft’s? [2M] 
 

                                                                     PART –B                                                                (56 Marks) 

2. a) How to calculate the minimum air required and excess air calculation in the complete 

combustion of gaseous fuel? 

[7M] 

 b) A steam power plant operates on ideal Rankine cycle. The steam enters the turbine at 

3 MPa, 350
0
C and is condensed in the condenser at 75 kPa, calculate thermal 

efficiency and work ratio of this cycle. 
 

[7M] 

3. a) Why boiler mountings are installed? Explain the operation of fusible plug with the 

help of simple diagram. 

[9M] 

 b) Differentiate the induced and forced draught. 
 

[5M] 

4. a) Draw the line diagram and velocity triangles and explain the working details of 

impulse turbine. 

[7M] 

 b) Steam leaves the nozzle of a single stage impulse turbine at 850 m/s. The nozzle angle 

is 18
0
 and the blade angles are 29

0
 at the inlet and outlet. The friction coefficient is 

0.9. Calculate blade velocity and steam mass flow rate in kg/hr to develop 300 W 

power. 
 

[7M] 

5. a) Steam enters a condenser at 35
0
C. The barometer reading is 760 mm of mercury. If a 

vacuum of 690 mm is recorded, calculate the vacuum efficiency. 

[7M] 

 b) List the differences between impulse and reaction turbines. 
 

[7M] 

6.  The air enters the compressor of an open cycle constant pressure gas turbine at a 

pressure of 1.5 bar and temperature of 25
0
C. The pressure of the air after compression 

is 5 bar. The isentropic efficiencies of compressor and turbine are 80% and 85% 

respectively. The air fuel ratio used is 85:1. If flow rate of air is 2.5 kg/sec, find:         

i) Power developed, and ii) Thermal efficiency of the cycle. Assume C p = 1.0 kJ.kg K 

and ɣ = 1.4 of air and gases, Calorific value of fuel = 41800 kJ/kg. 
 

[14M] 

7. a) What are the desirable properties of a liquid propellant for a rocket engine? [8M] 

 b) The jet velocity from a rocket engine is 3000 m/s. The forward velocity is 1500 m/s 

and propellant consumption is 80 kg/s. Calculate the thrust, thrust power and 

propulsive efficiency. 

[6M] 

*****  
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                                                               PART –A                                                               (14 Marks) 

1. a) What is meant by Reheating and write its advantages? [2M] 

 b) Compare boiler mountings and accessories. [2M] 

 c) Explain the effect of friction on the blade diagram efficiency in steam turbines. [2M] 

 d) What is the condition for maximum blade efficiency of a 50% reaction turbine? [3M] 

 e) Write down different applications of gas turbine power cycles in power sector industries. [3M] 

 f) Write equation for Thrust power and propulsive power. [2M] 
 

                                                                 PART –B                                                             (56 Marks) 

2. a) Explain the effect of any two operating variables on Rankine cycle performance. [6M] 

 b) A steam power plant operates on the ideal reheat Rankine cycle. Steam enters the high 

pressure turbine at 6 MPa and 500
0
C and leaves at 4 MPa. Steam is then reheated at 

constant pressure to 500
0
C before it expands to 25 kPa in the low pressure turbine. 

Determine the turbine work output in kJ/kg and the thermal efficiency of the cycle. Also 

show the cycle on a T-s diagram with respect to the saturation lines. 

[8M] 

3. a) Explain the working of any one type of water tube boiler with neat sketch. [8M] 

 b) The following readings are obtained during a boiler trail of 8 hours duration. Mean steam 

pressure=15 bar, mass of steam generated=45000 kg, mean dryness fraction=0.87, mean 

feed water temperature=30
0
C, coal used=4500 kg, calorific value of coal = 33500 kJ/kg. 

Determine: i) Factor of equivalent evaporation, ii) Equivalent evaporation from and at 

100
0
C, iii) Efficiency of the boiler. 

[6M] 

4. a) In a convergent-divergent nozzle, the steam enters at 20 bar and 350
0
C and leaves at a 

pressure of 5 bar. The inlet velocity to the nozzle is 175 m/s. Find the required throat and 

exit areas for a mass flow rate of 1.5 kg/s. Assume nozzle efficiency to be 90 percent and    

Cps=2.4 kJ/kg.K. 

[7M] 

 b) What is the need of compounding impulse turbines? Explain any one method in detail. [7M] 

5. a) Explain the working of high level jet condenser with a neat sketch. [7M] 

 b) In a Parson reaction turbine, the angles of receiving tips are 35
0
 and of discharging tips 

20
0
. The blade speed is 125 m/s. Calculate the tangential force, power developed, 

diagram efficiency and axial thrust of the turbine, if it steam consumption is 1.5 kg/min. 

[7M] 

6. a) A simple gas turbine cycle works with a pressure ratio of 9. The compressor and turbine 

inlet temperatures are 300 K and 800 K. If the volume flow rate of the air is 300 m
3
 per 

sec, compute the power output and thermal efficiency. 

[8M] 

 b) Derive the thermal efficiency of an ideal gas turbine power plant. [6M] 

7. a) The effective jet velocity from a rocket is 2700 m /sec. The forward flight velocity is 

1350 m/sec and the propellant consumption is 78.6 kg /sec. Calculate thrust, thrust power 

and propulsive efficiency. 

[8M] 

 b) How a rocket propulsion system works? Explain. [6M] 

***** 
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PART –A                                                           (14 Marks) 

1. a) Define beam efficiency of an antenna.   [2M] 

 b) What are short Antennas and list out various types? [2M] 

 c)  Explain three different types of arrays with regard to beam pointing direction. [2M] 

 d) Describe the advantages and limitations of patch antennas. [3M] 

 e) What is the significance of zoning in lens antennas? [3M] 

 f) Define fc and fmuf. [2M] 

PART –B                                                        (56 Marks) 

2. a) Define Directivity and Power Gain of an Antenna.  Estimate power gain (Gp) if 

Rloss=10 ohms,  Rrad= 0 ohms and D = 100. 

[7M] 

 b) What are principle planes? How the Antenna Beam Width is defined in such planes? 

 

[7M] 

3. a) Define the terms: i) Radial power flow, ii) Radiation resistance for a short dipole, and 

iii) Uniform current distribution. 

[7M] 

 b) Obtain the relative amplitudes of radiation, induction and electro-static fields at a 

distance of 2λ from a short current element having a uniform current of 1 mA along its 

length. 

 

[7M] 

4. a) Find the radiation pattern of 4 isotropic elements fed in phase, spaced λ/2 apart by 

using pattern multiplication. 

[7M] 

 b) What are the advantages and disadvantages of binominal array and design 3 element 

binomial arrays. 

 

[7M] 

5. a) Explain the designing of rectangular micro strip antenna. [7M] 

 b) Define axial ratio and their significance in helical antenna.  

 

[7M] 

6. a) Explain the gain measurement of an antenna by comparison method. [7M] 

 b) Write short notes on Cassegrain antennas with neat diagrams. 

 

[7M] 

7. a) Discuss the importance of ground wave propagation for communication purpose. [7M] 

 b) What is wave tilt and how does it affect the field strength received at a distance from 

the transmitter? 

[7M] 
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PART –A                                                       (14 Marks) 

1. a) Find beam area if half power beam widths are 60
0
 and 30

0
 on the two Principal 

planes. 

[2M] 

 b) Draw the polar and rectangular approximate radiation pattern for the given 

specifications.  Number of major lobes -1, back lobe-1, sidelobes-4, FBR=10, 

SLR=13.5dB. 

[3M] 

 c) Draw the structure of Yagi-Uda antenna and give the specifications of elements. [2M] 

 d) Classify the modes of helical antenna based on size. [2M] 

 e) Define Pyramidal Horn antenna. [3M] 

 f) Define critical angle and LOS. [2M] 
 

PART –B                                                      (56 Marks) 

2. a) Find directivity, efficiency and effective area of an antenna if it’s Rrad=80Ω, 

RLoss=20Ω. The power gain is 10dB and antenna operating frequency is 100 MHz. 

[7M] 

 b) Explain the working principle of a two-wire antenna. 
 

[7M] 

3. a) Using necessary equations, estimate the directivity of a Quarter wave Monopole 

antenna. 

[7M] 

 b) What is the effective area of a half-wave dipole operating at 200 MHz? 
 

[7M] 

4. a) Estimate the resultant radiation pattern of N=8 element linear uniform distributed 

array using pattern multiplication. 

[7M] 

 b) A uniform linear array is required to produce an end-fire beam when it is operated at 

a frequency of 10 GHz. It contains 50 radiators and Spaced at 0.5λ. Find the 

progressive phase shift required to produce the end-fire beam.  
 

[7M] 

5. a) Design a microstrip antenna at operating frequency of 2 GHz and εr =2.2. Assume 

any other required data. 

[7M] 

 b) Explain the principle of long wire antenna with their equations. 
 

[7M] 

6. a) Explain the need of Offset feed technique in parabolic antennas. Discuss the types of 

offset feed. 

[7M] 

 b) What is the power gain of a paraboloid reflector whose mouth diameter is equal to 

8λ? 
 

[7M] 

7. a) A communication system is to be established at a frequency of 60 MHz with a 

transmitter power of 1 kW. The field strength of the Directive antenna is 3 times that 

of a half-wave antenna. ht= 50m. Field strength of 80µV/m is required to give 

satisfactory reception. Find the range of the system. 

[7M] 

 b) Define MUF and skip distance. [7M] 

***** 
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PART –A                                                             (14 Marks) 

1. a) Define effective length of an antenna. [2M] 

 b) Obtain the directivity of a short dipole antenna. [2M] 

 c) Explain the principle of multiplication of patterns. [3M] 

 d) Explain the significance of terminating resistance and input resistance of travelling 

wave antenna. 

[2M] 

 e)  With reference to paraboloids, explain the Aperture efficiency. [2M] 

 f) Write short notes on Optimum working frequency and LUHF. [3M] 

PART –B                                                          (56 Marks) 

2. a)  Explain the following : 

i) Normalized field pattern, ii) Beam solid Angle, iii) Beam Efficiency, iv) Directivity.            

[7M] 

 b) Show that the aperture area for a Hertzian dipole is 0.12 λ
2
,
   

for a half wave dipole is 

0.13 λ
2
,
 
and for an isotropic is 0.08 λ

2
.
  
  

 

[7M] 

3. a) State and explain the Reciprocity Theorem for antennas. [7M] 

 b) Explain how loop aerial is used for direction Finding? Derive the relevant expression for 

electric field intensity for loop aerial. 

 

[7M] 

4. a) Derive the conditions for the linear array of ‘N’ isotropic elements to radiate in end-fire 

and broad-side mode and find the first two side lobe levels. 

[7M] 

 b) List the various differences between bi-nomial and linear arrays. 

 

[7M] 

5. a) Explain the the configuration of a Folded Dipole Antenna. Sketch its radiation pattern. [7M] 

 b) What are the various modes of working of helical antenna? Explain the working 

principle of helical antenna in normal mode. 

 

[7M] 

6. a) What is the principle of equality of path length? How it is applicable to horn antenna? 

Obtain an expression for the directivity of pyramidal horn in terms of its aperture 

dimensions. 

[7M] 

 b) How is the field pattern of the ‘’Receiving Antenna” experimentally determined? 

Explain it with a neat block diagram. 

 

[7M] 

7. a) In case of ionosphere, explain the significance of D, E and F layers. [7M] 

 b) Discuss the phenomenon of space wave propagation. [7M] 

 

*****  
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PART –A                                                              (14 Marks) 
1. a) Define the term resolution of an antenna. [2M] 

 b) What is short magnetic dipole? [2M] 

 c) Describe the concept of scanning arrays. [2M] 

 d) Explain the significance of Yagi-Uda. [3M] 

 e) What do you mean by F/D ratio? [2M] 

 f) Write short notes on Ionospheric abnormalities. [3M] 

 

PART –B                                                            (56 Marks) 
2. a) Define gain, power gain, directive gain and directivity of an antenna. Prove that the 

directivity of a λ/2 dipole is 2.15 dB. 

[7M] 

 b) Calculate the electric filed(Erms) due to an isotropic radiator radiating 1 kW power 

at a distance of 1 Km from it. 

 

[7M] 

3. a) Define the terms electrostatic field, induction field, and radiation field of an 

antenna and bring out their significance. 

[7M] 

 b) Sketch and compare radiation patterns of horizontal half wave dipole with those of 

vertical half wave dipole. 

 

[7M] 

4. a) A linear broad side array consists of 4 equal elements in phase point sources with 

λ/2 spacing. Calculate field pattern. Find the directivity and beam width. 

[7M] 

 b) Distinguish between ordinary End-fire array and Broad side array. 

 

[7M] 

5. a) List out the types of patch shapes and feeding techniques of microstrip antenna. 

Explain the importance of Dielectric in MSA. 

[7M] 

 b) Explain the reason why length of a travelling wave radiation is multiple of half 

wavelength? 

 

[7M] 

6. a) With a neat sketch explain the absolute method of measuring the gain of an 

antenna. 

[7M] 

 b) Explain the significance, merits and demerits of zoning lens antennas. 

 

[7M] 

7. a) Discuss the importance of ground wave propagation for communication purposes. 

Why ground waves are not received beyond certain range?  

[7M] 

 b)  Establish the effect of D-layer in sky wave propagation. Derive the expression for 

fc in Sky wave propagation. 

[7M] 

***** 
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PART –A                                                           (14 Marks) 

1. a) List out the popular types of Operating Systems. [2M] 

 b) What are the components of a PCB block? [2M] 

 c) Why do we need a page table? [2M] 

 d) State the Critical Section problem. [3M] 

 e) What is the best solution to external fragmentation problem? [3M] 

 f) What are the main components of LINUX? [2M] 

 

PART –B                                                       (56 Marks) 

2. a) Explain the main purpose of an Operating System. [7M] 

 b) Compare Serial processing and Batch Processing operating systems. 

 

[7M] 

3. a) Describe the actions taken by a Kernel to context switch between processes. [7M] 

 b) Consider the set of 6 processes whose arrival time and burst time are given below: 
 

          Process    Arrival Time     Burst Time 

P1 0  4 

P2 1  5 

P3 2  2 

P4 3  1 

P5 4  6 

P6        5                      3 
 

If the CPU scheduling policy is Round Robin with time quantum = 2. Draw a Gantt 

chart illustrating the execution of these jobs and calculate the average waiting time 

and average turnaround time. 

 

[7M] 

4. a) Explain the five major activities of an operating system with regard to memory 

management. 

[7M] 

 b) What is paging? Explain the steps involved in handling a page fault. 

 

 

 

1 of 2 

 

 

 

 

 

 

 

 

[7M] 
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5.  Considering a system with five processes P0 through P4 and three resources of type 

A, B, C. Resource type A has 10 instances, B has 5 instances and type C has 7 

instances. Suppose at time t0 following snapshot of the system has been taken: 
 

Process Allocation Max Available 

A          B        C      A          B        C     A          B        C     

P0 0           1          0 7           5          3 3           3          2 

P1 2           0          0 3           2          2 

P2 3           0          2 9           0          2 

P3 2           1          1 2           2          2 

P4 0           0          2 4           3          3 
 

i) What will be the content of the Need matrix? 

ii) Is the system in a safe state? If Yes, then what is the safe sequence? 

iii) What will happen if process P1 requests one additional instance of resource type 

A and two instances of resource type C? 

 

[14M] 

6. a) Explain the three allocation methods in file system implementation. Illustrate with a 

proper diagram. 

[7M] 

 b) Explain and Compare the following disk scheduling algorithms: 

i) FCFS            ii) SCAN          iii) C-LOOK. 

 

[7M] 

7. a) How do the four important Linux kernel modules work? Explain. [10M] 

 b) Describe the features of Android. [4M] 

 

***** 
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PART –A                                                    (14 Marks) 

1. a) What is a Kernel? [2M] 

 b) What is Context Switch? [2M] 

 c) What are the disadvantages of single contiguous memory allocation? [2M] 

 d) Write the differences between Semaphores and Monitors. [3M] 

 e) How do you solve internal and external fragmentation problems? [3M] 

 f) What is an Android? [2M] 
 

PART –B                                                 (56 Marks) 

2. a) List and explain the services provided by the operating system to the 

users/applications and the system. 

[7M] 

 b) In what mode system calls are executed? Explain the types of system calls in detail. 
 

[7M] 

3. a) Describe the key components of process control block. [7M] 

 b) Four jobs to be executed on a single processor system arrive at time 0 seconds in 

the order A, B, C, D. Their burst CPU time requirements are 4, 1, 8, 1 time units 

respectively. Draw a Gantt chart illustrating the execution of these jobs using 

Shortest Remaining Time First scheduling algorithm and also Calculate the average 

waiting time and average turnaround time. 
 

[7M] 

4.  Consider the following page-reference string: 

               1, 2, 3, 4, 2, 1, 5, 6, 2, 1, 2, 3, 7, 6, 3, 2, 1, 2, 3, 6 

How many page faults would occur for FIFO, LRU and Optimal page replacement 

algorithms?  Assuming three frames and all frames are initially empty. 
 

[14M] 

5. a) Is the wait and signal operations on semaphores implemented as atomic operations? 

Justify your answer with proper explanation. 

[7M] 

 b) What is Readers-Writer’s problem? Give a solution to Readers-Writers problem 

using Monitors. 
 

[7M] 

6. a) Why do we need free space management? Explain various methods to achieve free 

space management. 

[7M] 

 b) Suppose the following disk request sequence (track numbers) for a disk with 100 

tracks is given: 45, 20, 90, 10, 50, 60, 80, 25, and 70. Assume that the initial 

position of the R/W head is on track 50. Find out the additional distance that will be 

traversed by the R/W head when the Shortest Seek Time First (SSTF) algorithm is 

used compared to the SCAN (Elevator) algorithm (assuming that SCAN algorithm 

moves towards 100 when it starts execution). 
 

[7M] 

7. a) Explain the core components of Linux operating system. [7M] 

 b) Discuss in detail about Android Runtime Application Development. [7M] 

*****  
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PART –A                                                     (14 Marks) 

1. a) “An interrupt is a system call”. Explain. [2M] 

 b) Why is inter-process communication needed? [2M] 

 c) Compare logical address and Physical address. [2M] 

 d) What are the various ways of aborting a process in order to eliminate deadlocks? [3M] 

 e) Describe file attributes and file operations. [3M] 

 f) List out the popular operating systems for mobile phones. [2M] 
 

PART –B                                                 (56 Marks) 

2. a) Define Operating System? Explain the key functions of an Operating System. [7M] 

 b) Explain about monolithic Kernel operating system. 

 

[7M] 

3. a) What is meant by Context Switch? How context switching is handled by 

Operating System? Explain with a neat diagram. 

[7M] 

 b) Assume the following workload in a system: 
 

                 Process    Arrival Time     Burst Time 

                      P1 5  5 

                      P2 4  6 

           P3 3  7 

           P4 1  9 

           P5 2  2 

                      P6        6                      3 
 

Draw a Gantt chart illustrating the execution of these jobs using Shortest 

Remaining Time First scheduling algorithm and also Calculate the average waiting 

time and average turnaround time. 

 

[7M] 

4. a) Discuss Segmentation in detail with hardware implementation and compare it with 

paging. 

[7M] 

 b) A system uses 3 page frames for storing process pages in main memory. It uses the 

Optimal page replacement policy. Assume that three frames and all the page 

frames are initially empty. What is the total number of page faults that will occur 

while processing the page reference string given below? Also calculate the hit 

ratio and miss ratio. 

4 , 7, 6, 1, 7, 6, 1, 2, 7, 2. 
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5. a) State the Dining philosopher’s problem and give a solution for the same using 

semaphores.  

[10M] 

 b) A system is having 3 user processes P1, P2 and P3. Where P1 requires 21 units of 

resource R, P2 requires 31 units of resource R, P3 requires 41 units of resource R. 

Calculate the minimum number of units of R that ensures no deadlock. 

 

[4M] 

6. a) Explain the following Disk scheduling algorithms: 

i) SSTF      ii)  C-SCAN             iii) LOOK. 

[9M] 

 b) Explain Indexed file allocation method. Also discuss its merits and demerits. 

 

[5M] 

7. a) Explain in detail about various synchronization mechanisms in Linux Kernel. [10M] 

 b) Discuss the two key components of Android runtime system. [4M] 

 

***** 
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III B. Tech I Semester Regular/Supplementary Examinations, March - 2021 

OPERATING SYSTEMS 

(Common to Computer Science and Engineering, Information Technology) 

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                                                     (14 Marks) 

1. a) Difference between Firmware and Operating System. [2M] 

 b) Why do we use multithreading? [2M] 

 c) What is meant by Page fault? [2M] 

 d) How can test and set instruction be used to implement mutual exclusion? [3M] 

 e) What is disk scheduling? List the types of disk scheduling. [3M] 

 f) Describe the features of LINUX that made it most popular. [2M] 

 

PART –B                                                  (56 Marks) 

2. a) Define an operating System and explain the types of operating systems. [7M] 

 b) What is a system call? Explain any four types of system calls in detail. 

 

[7M] 

3. a) What is a process? Draw five state process models and explain in detail about each 

state. 

[7M] 

 b) Assume the following workload in a system: 
 

       Process    Arrival Time     Burst Time 

             P1        5            5 

             P2        4            6 

    P3        3            7 

    P4        1            9 

    P5        2            2 

            P6            6                         3 
 

Draw a Gantt chart illustrating the execution of these jobs using Shortest Job First 

scheduling algorithm and also Calculate the average waiting time and average 

turnaround time. 

 

[7M] 

4. a) A system uses 3 page frames for storing process pages in main memory. It uses the 

Least Recently Used (LRU) page replacement policy assuming that three frames 

and all the page frames are initially empty. What is the total number of page faults 

that will occur while processing the page reference string given below? 

4 , 7, 6, 1, 7, 6, 1, 2, 7, 2 

Also calculate the hit ratio and miss ratio. 

[7M] 

 b) What is the cause for Thrashing? How does the system detect thrashing? Once it 

detects thrashing, what can the system do to eliminate this problem? 
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5. a) What is synchronization? Explain how semaphores can be used to deal with          

n-process critical section problem. 

[7M] 

 b) Explain the various ways of aborting a process in order to eliminate deadlocks. 

 

[7M] 

6. a) What is disk access time? Explain the factors influencing the selection of a disk 

scheduling algorithm. 

[10M] 

 b) Consider a disk queue with requests for I/O to blocks on cylinders 98, 183, 41, 122, 

14, 124, 65, 67. The FCFS scheduling algorithm is used. The head is initially at 

cylinder number 53. The cylinders are numbered from 0 to 199. Calculate the total 

head movement (in number of cylinders) incurred while servicing these requests. 

 

[4M] 

7. a) How the Linux Kernel does handle interrupts? Explain. [7M] 

 b) With a neat sketch, explain each and every component of Android architecture. [7M] 

 

***** 
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III B.Tech I Semester Supplementary Examinations, March-2021 
COMPLEX VARIABLES AND STATISTICAL METHODS 

 (Electrical and Electronics Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 
***** 

 

1 a) 
If ���� = ���	�	
��� 

��	� , � ≠ 0
0, � = 0 � prove that 

����
����
�  → 0 �� � → 0 along any 

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

[7M] 

 

 b) Show that ���, �� = �� − 3 ��  is harmonic and find its harmonic conjugate 

and the corresponding analytic function ���� in terms of �. 
 

[8M] 

2 a) State and prove Cauchy integral theorem. [7M] 

 b) Represent the function ���� = "���
���
����� �  in Laurent’s series: 

i) with in |�| = 1;  ii) in the annular region between |�| = 2 and |�| = 3;           

iii) exterior to |�| = 3. 

 

[8M] 

3 a) Evaluate & [� ��(��
"����

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

 

 b) Evaluate & ),- .
(
 /0,-.�/�

1�  +2  . 

 

[8M] 

4 a) Show that the function 3 = "
�   transforms the straight line � = 4 in the � −plane 

into a circle in the 5 −plane.  

[7M] 

 

 b) Find bilinear transformer which maps points � = 2, 6, −2, into the points 5 =  1, 6, −1. 

 

[8M] 

5 a) Out of 15 items 4 are not in good condition. 4 are selected at random. Find the 

probability that:  i) all are not good;  ii) Two are not good.  

[7M] 

 

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

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

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

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

 

[8M] 

6 a) A sample of 11 rats from a central population had an average blood viscosity of 

3.92 with standard deviation of  0.61. Estimate the 95% confidence limits for the 

mean blood viscosity of the population. 

[7M] 

 

 b) A normal population has a mean of 0.1 and standard deviation of 2.1. Find 

probability that mean of a sample size 900 will be negative. 
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7 a) In a sample of 500 from a village in Andhra Pradesh, 280 are found to be rice 

eaters and the rest are wheat eaters. Can we assume that the both articles are 

equally popular? 

[7M] 

 

 b) The average breaking strength of the steel rod is specified to be 18.5 thousand 

pounds. To test, the sample of 14 rods were tested. The mean and standard 

deviations obtained were 17.85 and 1.955 respectively. Is the result of 

experiment significant? 

 

[8M] 

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

[ Given 7 �.�8 = 11.07  for 5 degrees of freedom] 
 

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

Frequency 40 32 28 58 54 52 
 

[7M] 

 

 b) Three samples each of size 5 were drawn from the three uncorrelated normal 

populations with equal variance. Test the hypothesis that population means are 

equal at 5% level.  

Sample 1 Sample 2 Sample 3 

10 9 14 

12 7 11 

9 12 15 

16 11 14 

13 11 16 
 

[8M] 

 

***** 
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III B.Tech I Semester Supplementary Examinations, March – 2021 

FINITE ELEMENT METHODS 

(Common to Mechanical Engineering, Automobile Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1 a) What is the difference between the plane stress and plane strain condition? [7M] 

 b) Explain the following: i) Variational approach;     ii) weighted residual methods. 

 

[8M] 

2 a) Explain the significance of node numbering and element numbering during the 

discretization Process. 

[7M] 

 b) Explain the requirements for the selection of interpolation function. 

 

[8M] 

3  The three member plane truss is shown in below figure. The cross-sectional area 

of each member is 0.1 m
2
 and modulus of elasticity E = 69 GPa. Determine: 

i) The global stiffness matrix. 

ii) The nodal displacements in the global coordinate system. 

iii) The axial stress in each element. 

 
 

[15M] 

4 a) What are essential and natural boundary conditions for a beam element?  [7M] 

 b) Calculate the deflection at the centre and slopes at the ends of a simply supported 

beam of 2 m length subjected to a Uniformly Distributed Load(UDL) of 50 kN/m 

throughout the length. Take EI = 700 Nmm
2
.   

 

[8M] 

5 a) Discuss a few applications of axi-symmetric elements. [7M] 

 b) What are the properties of constant-strain triangular element? Explain.  

 

[8M] 

6 a) Write a note on isoparametric elements. [7M] 

 b) Derive the shape function for two-dimensional 4-noded Quadrilateral Element. 
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7 a) Determine the temperature distribution in 1D rectangular cross section fin with     

8 cm long, 4 cm wide, 1 cm thick. Assume that convective heat loss occurs from 

the end of the fin. Take K=3 W/cm K, h=0.1W/cm
2
 k and Tα=20

0
C, tip 

temperature is 100
0
C. 

[7M] 

 b) Derive the element conductivity matrix for one dimensional heat flow element. 

 

[8M] 

8  Evaluate the lowest eigenvalue and the corresponding eigen mode for the beam 

shown in below figure: 

 
 

[15M] 

 

***** 
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III B.Tech I Semester Supplementary Examinations, March - 2021 
COMPUTER ARCHITECTURE AND ORGANAGATION 

(Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1 a) What are the basic components of Computer system? Explain. [7M] 

 b) Mention the rules for Fixed point addition and subtraction and explain how they are 

implemented? 

 

[8M] 

2 a) What are the different types of addressing Modes? Explain. [7M] 

 b)  What is Pipelining? Discuss about instruction pipelining. 

 

[8M] 

3 a) Write in detail about Micro program control unit. [7M] 

 b) What are the differences between hardwired control and micro programmed 

control? Explain. 

  

[8M] 

4 a) Explain the floating point addition and subtraction. [7M] 

 b) Explain with a diagram the design of a fast multiplier using carry save adder 

circuit. 

  

[8M] 

5 a) Illustrate the characteristics of some common memory technologies. [7M] 

 b) What is Memory Interleaving? Explain the addressing of multiple module memory 

system. 

 

[8M] 

6 a) Discuss about asynchronous data transfer modes of transfer. [7M] 

 b) What are interrupts? How are they handled? 

 

[8M] 

7 a) Explain the functions and features of Symmetric Multiprocessors. [7M] 

 b) Write short notes on Multi Thread Programming Models. 

 

[8M] 

8 a) What are the characteristics of Multiprocessors? Explain in detail. [7M] 

 b) Explain the Daisy chain arbitration. [8M] 

 

***** 
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III B.Tech I Semester Supplementary Examinations, March-2021 
COMPILER DESIGN 

(Computer Science and Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 
***** 

1 a) Explain the process of translating programming languages into machine code by 

language processing system. 

[8M] 

 b) Differentiate the following with respect to compiler: Analysis Vs Synthesis and 

Front End Vs Back End. 
 

[7M] 

2 a) “Lexical Analyzer is called as Scanner”-Justify this statement with suitable 

examples. 

[8M] 

 b) Describe the role of transition diagram in identifying the tokens with suitable 

examples. How to implement it to recognize strings? 
 

[7M] 

3  Explain the following with respect to parsing: 

i) Role of Parser 

ii) Top down and Bottom up parsing 

iii) Left Recursion and Left Factoring 

iv) Error handling in top down parsers. 
 

[15M] 

4 a) Explain the algorithm to construct SLR parse table and also check the syntax of 

input string. Assume any parenthesized arithmetic grammar with addition and 

multiplication. 

[10M] 

 b) Why LR parsers are important? How they are different from LL parsers? 

Explain in detail. 
 

[5M] 

5 a) Write the algorithm to construct LR(1) item for the given grammar SBB, 

BbB/a and show the DFA constructed from Goto function. 

[8M] 

 b) How to handle errors and dangling else ambiguity using LR parsers? Explain 

with an example. 
 

[7M] 

6 a) Can the order of evaluation of semantic rules effect the output of semantic 

analyzer? Explain with syntax directed translation. 

[8M] 

 b) Explain various mechanisms used for parameter passing. Discuss its importance 

in runtime storage management. 
 

[7M] 

7 a) Write about various types of intermediate codes produced by intermediate code 

generator. 

[8M] 

 b) What is machine independent code optimization? Explain any four techniques 

used in it. 
 

[7M] 

8 a) Describe what is peephole and the kind of optimizations that can be performed 

on peephole? 

[8M] 

 b) Write a short note on instruction scheduling and inter procedural optimizations. [7M] 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021 

GEOTECHNICAL ENGINEERING – I  
(Civil Engineering) 

Time: 3 hours                                                                     Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                               PART –A                                                       (22 Marks) 

1. a) Sketch the phase diagram for a soil. [3M] 

 b) Name different types of soil classifications. [4M] 

 c) What is the role of effective stress in soil mechanics? [4M] 

 d) What is Pressure bulb?  [4M] 

 e) State the assumptions made in Terzaghi’s theory of one-dimensional consolidation. [4M] 

 f) Explain the basic differences between a box shear test and a triaxial shear test for soils. [3M] 

                                                                 PART –B                                                        (48 Marks) 

2. a) What is compaction? Explain the Method of compaction in detail. [8M] 

 b) Write detailed notes on any two clay minerals. 

 

[8M] 

3. a) Describe the field identification tests to distinguish between clay and silt. What are 

common classification tests? 

[8M] 

 b) Explain in detail the Indian System of soil classification. When would you use dual 

symbols for soils? 

 

[8M] 

4. a) What is the principle of a flow net? What are its uses? What are the salient 

characteristics of a flow net? 

[8M] 

 b) A falling head permeability test is to be performed on a soil sample whose permeability 

is estimated to be about 3×10
–5

 cm/s. What diameter of the standpipe should be used if 

the head is to drop from 27.5 cm to 20.0 cm in 5 minutes and if the cross-sectional area 

and length of the sample are respectively 15 cm
2
 and 8.5 cm? Will it take the same time 

for the head to drop from37.7 cm to 30.0 cm? 

 

[8M] 

5. a) Write a short note on Newmark’s influence chart. [8M] 

 b) A ring foundation is of 3 m external diameter and 2 m internal diameter. It transmits a 

uniform pressure of 90 kN/m
2
. Calculate the vertical stress at a depth of 1.5 m directly 

beneath the centre of the loaded area. 
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6. a) Define the terms ‘Compression index’, coefficient of consolidation’, and ‘coefficient of 

compressibility’, and indicate their units and symbols. 

[8M] 

 b) A 30 mm thick oedometer sample of clay reached 30% consolidation in 15 minutes with 

drainage at top and bottom. How long would it take the clay layer from which this 

sample was obtained to reach 60% consolidation? The clay layer had one-way drainage 

and was 6 m thick. 

 

[8M] 

7. a) Explain Coulomb’s law for shearing strength of soils. [8M] 

 b) A triaxial compression test on a cohesive soil sample of cylindrical shape yielded the 

following results: 

Major principal stress ... 100 kN/m
2
 

Minor principal stress ... 250 kN/m
2
 

If the angle of inclination of the rupture plane to the horizontal is 60
0
, determine the 

cohesion and angle of internal friction by drawing Mohr circle or by calculation. 

[8M] 

  

 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021 

ELECTRICAL MEASUREMENTS 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                    Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                 PART –A                                                           (22 Marks) 

1 a) Distinguish between absolute instruments and Secondary instruments. [3M] 

 b) List the essential characteristics of Energy meters. [4M] 

 c) Explain the standardization process of AC Potentiometer. [4M] 

 d) List the advantages of bridge circuits.  [4M] 

 e) Distinguish between Flux meter and ballistic galvanometer. [3M] 

 f) List and explain the characteristics of Digital meters. [4M] 
 

                                                                   PART –B                                                        (48 Marks) 

2 a) List and explain the essential features of indicating instrument and give their 

significance. 

[8M] 

 b) What is loading effect of a voltmeter and how can we reduce it. 

 

[8M] 

3 a) Explain the working of a low power factor electrodynamometer type wattmeter 

with a neat diagram. 

[8M] 

 b) The name plate of an energy meter reads “1 KWH = 12000 revolutions”. In a 

checkup, the meter completed 120 revolutions during 45 seconds. Calculate the 

power in the circuit. 

 

[8M] 

4 

 

Explain the working of Crompton potentiometer with a neat circuit diagram. And 

also explain the standardization process and the procedure to measure the unknown 

emf. 

 

[16M] 

5 a) Explain the Kelvin double bridge method with a neat circuit and find the relation 

for the unknown resistance under balanced condition. 

[8M] 

 b) Discuss the common sources of error in AC bridges. How are they eliminated? 

 

[8M] 

6 a) Explain the procedure for measurement of Flux density in ring specimens with a 

neat diagram. 

[8M] 

 b) Prove that the flux is proportional to the deflection of the Flux meter. 

 

[8M] 

7 

 

Write short notes on the following: 

i) Integrating type Digital voltmeter;        ii) Digital multimeter. 

[16M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, March – 2021  

DYNAMICS OF MACHINERY 

(Common to Mechanical Engineering, Automobile Engineering) 

Time: 3 hours                                                   Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                               PART –A                                                           (22 Marks) 

1. a) How the effect of gyroscopic couple on the motion of an aircraft while taking a turn? [4M] 

 b) State the applications of centrifugal clutch. [3M] 

 c) What is meant by fluctuation of energy. [4M] 

 d) Write about isochronism. [3M] 

 e) Write about balancing of rotating masses. [4M] 

 f) State Dunkerly’s method. [4M] 
 

                                                                  PART –B                                                       (48 Marks) 

2. a) Explain about the effect of Gyroscopic Couple on a naval Ship during pitching. [7M] 

 b) The moment of inertia of a pair of locomotive driving wheels with the axle is              

200 kg.m
2
. The distance between the wheel centres is 1.6 m and the diameter of the 

wheel treads is 1.8 m. Due to defective ballasting, one wheel falls by 5 mm and raises 

again in a total time of 0.12 seconds while the locomotive travels on a level track at       

100 km/h. Assuming that the displacement of the wheel takes place with simple 

harmonic motion, determine the gyroscopic couple produced and the reaction between 

the wheel and rail due to this couple. 

 

[9M] 

3. a) A power screw driven by an electric motor moves a nut in horizontal plane when a force 

of 80 kN at a speed of 6 mm/s is applied. This screw is of single thread of 8 mm pitch 

and 48 mm major diameter. Determine the power of the motor if the coefficient of the 

friction at the screw threads is 0.1. 

[8M] 

 b) What is self-energizing brake? Derive 'self-locking conditions' for a differential band 

brake when drum rotates in clockwise direction. 

 

[8M] 

4.  A Punching machine makes 20 working strokes per minute, and is capable of punching 

20 mm diameter hole in a 15 mm thick steel plate having ultimate shear strength of    

240 MPa. The punching operation takes place during 1/10
th

 of a revolution of the 

crankshaft. Estimate the power required for the driving motor, assuming a mechanical 

efficiency of 95%. Also determine the size of the rim of the flywheel having width 

equal to twice the thickness. The flywheel is to revolve 10 times the speed of the 

crankshaft. The fluctuation of speed is 10%. Assume the flywheel to be made of cast 

iron having working stress of 6 MPa and density 7300 kg/m
3
. The diameter of the 

flywheel should not exceed 1.5 m. Neglect the effect of arms and hub. 
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5.  In a Spring loaded governor of the Hartnell type, the mass of each ball is 1 kg, length of 

vertical arm of the ball crank lever is 100 mm and that of the horizontal arm is 50 mm. 

The distance of fulcrum of each bell crank lever is 80 mm from the axis of rotation of 

the governor. The extreme radii of rotation of the balls are 75 mm and 112.5 mm. The 

maximum equilibrium speed is 5 percent greater than the minimum equilibrium speed 

which is 360 rpm. Find initial compression of the spring and equilibrium speed 

corresponding to the radius of rotation of 100 mm by neglecting obliquity of arms?            

                          

[16M] 

6.  The crankshaft of a high speed pump consists of a parallel shaft 2.5 cm diameter and    

48 cm long carries three eccentrics, each of diameter 5 cm and a uniform thickness of 

1.5 cm. The assembly is symmetrical as shown in figure: 1 and the bearings are at A and 

B. The angle between the eccentrics is 120
0
 and the eccentricity of each is 1.25 cm.  The 

material weights 0.007 kg/cm
2
 and speed of rotation is 1400 rpm.  Find dynamic load on 

each bearings due to out of balance couple.   

 
Figure: 1 

 

[16M] 

7. a) A shaft of 10cm diameter and 100cm long is fixed at one end and other end carries a 

flywheel of mass 80Kg. Taking young’s modules for the shaft material as 2x10
6
 

Ks/cm
2
. 

Find the natural frequency or longitudinal and transverse vibrations. 

[9M] 

 b) Explain oscillation of pendulums, centres of oscillation and suspension. [7M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, March- 2021 

PULSE AND DIGITAL CIRCUITS  
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                           PART –A                                                         (22 Marks) 

1. a) Draw the response of high pass RC circuit for a ramp input. [4M] 

 b) Draw the basic circuit diagram of negative peak clamper circuit. [3M] 

 c) When transistor acts as a switch? Explain. [4M] 

 d)  Compare different types of multivibrators. [4M] 

 e) Write the Methods of Generating Time Base Waveform. [4M] 

 f) Compare unidirectional and bi-directional Sampling Gates. [3M] 

                                                                 PART –B                                                     (48 Marks) 

2. a) Prove that for any periodic input waveform the average level of the steady state 

output signal from the RC high pass circuit is always zero. 

[8M] 

 b) Draw the output of the high pass RC circuit for square wave input. Derive the 

expression for percentage tilt for a square wave output of RC high pass circuit. 
 

[8M] 

3. a) With the help of a neat circuit diagram explain the working of a two–level diode 

clipper. 

[8M] 

 b) What is a comparator? List out the applications of a voltage comparator. 
 

[8M] 

4. a) Design a TTL NAND gate and explain the operation with the help of function 

table. 

[8M] 

 b) For a CE circuit VCC = 10V, RC= 1K, IB =0.2A. Determine: 

i)  The value of hfe(min) for saturation to occur, 

ii) If RC is change to 220 Ω, will the transistor be saturated? 
 

[8M] 

5. a) Draw and explain the working principle of astable multivibrator circuit and also 

explain the merits and limitations of it.  

[8M] 

 b) With the help of a neat circuit diagram and waveform, explain the principle of 

operation of collector coupled monostable multivibrator. 
 

[8M] 

6.  Explain the following methods of linearizing a voltage sweep with a neat diagram:             

i) Miller Sweep                   ii) Bootstrap sweep. 

Compare their merits and limitations. 
 

[16M] 

7. a) Discuss in detail the sine wave frequency division with a sweep circuit. [8M] 

 b) What is phase jitter? How to reduce it in frequency division? [8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, March -2021 

LINEAR AND DIGITAL IC APPLICATIONS 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                        Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

PART –A                                                            (22 Marks) 

1. a) Draw the block diagram of OP-AMP. [4M] 

 b) What is output voltage swing transients response? [3M] 

 c) Why integrators are preferred over differentiators? [4M] 

 d) Describe pin diagram of 555 IC. [4M] 

 e) Distinguish between active and passive filters. [3M] 

 f) How dual slope ADC provides noise rejection? [4M] 
    

PART –B                                                           (48 Marks) 

2. a) Describe an ideal OP-AMP and its electrical characteristics. Explain its ideal voltage 

transfer curve. 

[8M] 

 b) Draw the cascaded differential amplifier and explain in detail. 

 

  [8M] 

3.   Explain about: 

        i) Input offset voltage;  ii) Input resistance;  iii) CMMR;   iv) Slew rate. 

 

 [16M] 

4. a) Draw the circuit of a log amplifier using op-amps and derive the expression for the 

output voltage. 

[8M] 

 b) Draw and explain the working of a precision op-amp full wave rectifier. 

 

 [8M] 

5. a) Explain IC 555 as monostable multivibrator with circuit diagram and find out 

mathematical expression for pulse width Tp. 

 [8M] 

 b) Explain how 565 PLL works as frequency multiplier? 

 

 [8M] 

6. a) Design a band pass filter so that cut-off frequency fc=1khz, Q=20 and Af=10. 

Assume c=1μF. 

 [8M] 

 b) Design a band pass filter with fL=200 Hz, fh=1 kHz and a pass band gain=4. 

 

 [8M] 

7.  With a neat diagram explain:  

i) The counter type A/D converter. 

ii) The parallel comparator A/D converter. 

 

[16M] 
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                                                                      PART –A                                                              (22 Marks) 

1. a) Write about systems of tolerances. [3M] 

 b) Differentiate between length and end standards. [4M] 

 c) What is the principle of interference and draw a sketch when two rays are out of phase? [4M] 

 d) Differentiate between surface roughness and surface waviness. [4M] 

 e) What are the most commonly used forms of gear teeth? [4M] 

 f) Write the alignment tests for a lathe machine. [3M] 
 

                                                                        PART –B                                                             (48 Marks) 

2. a) Draw the conventional diagram of limits and fits and explain the following terms:  

i) Basic size;  ii) Upper deviation;  iii) Lower deviation; iv) Fundamental deviation. 

[8M] 

 b) Design a general purpose GO and NO-GO plug gauge for incepting a whole 25D8 with 

following information: 

i) i=0.45[D]1/3+0.001D in microns;  ii) The fundamental deviation for hole D=16D0.44,    

iii) IT8=25i, diameter 25 falls in step 18-30mm. 
 

[8M] 

3. a) Describe the working of Bevel protractor with a neat sketch. [6M] 

 b) What is sine bar? How it is used for angle measurement? State its applications and 

limitations. 
 

[10M] 

4. a) With the help of a neat sketch, describe the principle of working and construction of an 

optical instrument, whose image distance from object in the same plane is 2fθ. Where,   

f = focal length of lens, θ = angle of inclination of mirror. 

[8M] 

 b) Write a detailed note on optical flat and explain the procedure to determine if the given 

surface is flat or curved using flat and monochromatic light? 
 

[8M] 

5. a) With the help of neat sketches describe the construction and working of following: 

       i) profile meter;   ii) Tomlinson surface meter. 

[8M] 

 b) Describe the principle and operation of Taylor–Hobson Talysurf roughness instrument. 
 

[8M] 

6. a) Explain the terms: 

i) Addendum;   ii) Dedendum;   iii) Circular pitch;    iv) Diametrical pitch.      

[8M] 

 b) Write a short note on:  i) Best wire size; ii) Vernier protractor. 
 

[8M] 

7. a) Give a detailed description on straight edges. [8M] 

 b) What is the material used for surface plate manufacturing? Mention the method of 

testing of surface plate. 

[8M] 

***** 
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