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

ENVIRONMENTAL ENGINEERING - II 
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Explain the significance of Weir.  [2] 

 b) List the circumstances in which the sewage needs to be pumped. [3] 

 c) Explain Nitrogen Cycle. [3] 

 d) Describe Oxidation Ponds in detail. [2] 

 e) Explain Anaerobic Process. [2] 

 f) Write a short note on Biosolids. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain Direct discharge method in detail. [7] 

 b) Explain Velocity Area method for wastewater flow measurement in detail. [7] 

    

3.  Explain the following, with a help of figure. (a) static suction head (b) static 

discharge head (c) static head (d) friction head (e) velocity head (f) minor head 

loss (g) total dynamic head. 

 

 

[14] 

    

4. a) The 5 day 30
0
C BOD of sewage sample is 120 mg/L. Calculate its 5-day BOD 

at 20
0
C. Assume the deoxygenation constant at 20

0
C K20 as 0.1  

 

[7] 

 b) State the difference between BOD and COD. Calculate 1 day37
0
C BOD of 

sewage sample whose 5-day BOD at 20
0
C is 110 mg/L. 

 

[7] 

    

5. a) A suspended growth anaerobic reactor is operated at an SRT of 30 d at a 

temperature of 30
0
C. On a given day, the Methane Gas generation rate 

decreases by 30 %. List at least 5 possible causes that should be investigated 

and explain the source behind each one of them.  

 

 

 

[7] 

 b) With a help of Fig. explain the modifications in Activated Sludge Processes. [7] 

    

6. a) Explain Nitrification and Denitrification Process in Detail. [7] 

 b) Explain the characteristics of Septic Tank Effluent and what kind of treatment is 

recommended. 

 

[7] 

    

7. a) Explain Sludge settleability.  [7] 

 b) Determine the amount of methane generated per kg of ultimate BOD stabilized. 

Use glucose, C6H12O6, as BOD.  

 

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

ENVIRONMENTAL ENGINEERING - II 
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) State the difference between Sanitary and combined sewer system. [3] 

 b) Describe the Operating characteristics of pump. [3] 

 c) Explain Sulphur Cycle. [2] 

 d) Describe Aerated Lagoons in Detail. [2] 

 e) Explain the O&M issues in Septic Tank. [2] 

 f) Mention the COD standard for disposal of treated wastewater in surface water. [2] 

    

  PART–B(4x14 = 56 Marks)  

2.  Explain briefly the following (a) Manhole Size (b) Spacing (c) Transition and 

Turns in Manholes (d) Manhole Construction & Steps (e) Drop Manholes 

 

[14] 

    

3. a) Explain Centrifugal and displacement pumps in detail. [7] 

 b) List the pipe materials used for force mains and explain their advantage and 

disadvantages. 

 

[7] 

    

4. a) Explain the significance of BOD and derive an expression for the first stage 

BOD. 

 

[7] 

 b) Describe the significance of BOD/COD ratio in wastewater treatment. [7] 

    

5. a) Explain how substrate gets reduced to end products, in anaerobic digestion. [7] 

 b) An ASP has a tank influent BOD concentration of 111 mg/L, influent flow of 

18,987 m
3
/d) and14,233 kg) of suspended solids under aeration. Calculate the 

F/M ratio. 

 

 

[7] 

    

6. a) Explain UASB in detail.   [7] 

 b) List the O&M issues while adopting for Membrane reactors. [7] 

    

7. a) Explain Sludge Digestion Process in detail.  [7] 

 b) Explain Sludge Drying Beds. [7] 
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  PART–A(14 Marks)  

1. a) What should be characteristics of materials used for sewers? [3] 

 b) Explain Surge relief valves. [3] 

 c) Explain Carbon Cycle. [2] 

 d) Describe RBC in Detail. [2] 

 e) Why UASB fails. [2] 

 f) Mention the BOD standard for disposal of treated wastewater in surface water. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Write Short notes on (i) Design Period of different components in sewage system 

(ii) Time variations in sewage flow and their effects on design of sewer  

     capacities  

 

 

[7] 

 b) Describe Dry weather flow, average and maximum flow in detail [7] 

    

3. a) Explain the role of diaphragm pump and pneumatic ejectors. [7] 

 b) What is meant by ventilation of house sewers, and how is it achieved? Also 

discuss the uses of antisiphonage pipes in multistoried blocks. 

 

[7] 

    

4. a) List the Operational difficulties in PST and explain the types of Flotation in 

detail. 

 

[7] 

 b) Explain how bacterial density changes with time (with a Fig.) [7] 

    

5. a) List out the kinetic equation used in the analysis of suspended growth process. [7] 

 b) Explain Fluidized bed reactors and describe which Growth Process is best to 

adapt. 

 

[7] 

    

6. a) The alkalinity concentration of anaerobic suspended growth reactor operated at 

30
0
C is 2700 mg/L as CaCO3. If the equilibrium exists between liquid and gas 

phase with a CO2 content in the gas phase of 30 %, determine carbonic acid 

concentration and pH of the reactor. (Acid Dissociation Constant at 30
0
C is 

4.677 x 10
-7

, Henry Constant = 1862.1 atm, HCO3 = 56 x 10
-3

 moles/L.). (Further 

assume the number of moles in dissolved gas in a litre of water is much less than 

the number of moles of water). 

 

 

 

 

 

 

[7] 

 b) Explain how phosphates are removed in WWTP. [7] 

    

7. a) The MLSS concentration in the aeration tank is 1800 mg/L & 3400 mg/L. The 

sludge settleability test showed that the sludge volume, settled for 30 min in a 2-

L graduated cylinder, is 570 mL. Calculate the sludge volume index for both the 

MLSS Concentration and analyze the result with typical values of SVI.  

 

 

 

[7] 

 b) Explain OxygenSag Curve in detail. [7] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 
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  PART–A(14 Marks)  

1. a) Explain how will you test the newly laid sewer lines before bringing them into 

commission. 

 

[3] 

 b) Name and explain the different types of traps used in house sewer connections. [3] 

 c) State the difference between aerobic and anaerobic decomposition. [2] 

 d) List the O&M issues in RBC. [2] 

 e) How to recover a failed UASB? [2] 

 f) Explain the principle of Septic Tank. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) What are the different types of pipes used in sewerage system? Compare their 

advantages and disadvantages.  

 

[7] 

 b) Explain the forces acting on Sewer Pipes. [7] 

    

3.  Describe one pipe, two pipe system of plumbing for buildings and state their 

merits. Which one of these would you recommend for the toilet blocks of 

students hostel in campus of your institute and state why. 

 

 

[14] 

    

4. a) With an example explain the types of settling in detail.  [7] 

 b) If the surface overflow rate is 34 m
3
/(m

2
 d) and the weir overflow rate is 355 

m
3
/(d m). Determine the maximum radius for a circular primary clarifier with a 

single peripheral weir. 

 

 

[7] 

    

5. a) If your nearby village authorities come up with a plan of establishing aerobic 

suspended growth process for treating wastewater (Ex: Activated Sludge 

Process), determine the volume of Aeration Tank and its dimensions with the 

following data: Town population - 20,000, Mixed Liquor Suspended Solids 

concentration - 2400 mg/L, BOD loading rate is 0.46 kg/d/m
3
.Average BOD 

contribution per person - 0.089 kg/d. Further assume that 37 % of the sludge 

gets returned into the aeration tank. Depth of Tank =4 m. 

 

 

 

 

 

 

[7] 

 b) Explain the O&M issues in Tricking Filters. [7] 
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6.  Design a UASB reactor to treat sugar industry wastewater which is at 30
0
C, 

with the following wastewater characteristics. Flow = 500 Cu.m/d. Assume 

97% degradation of the soluble COD, 60 % particulate COD degradation, and 

an effluent VSS concentration of 200 mg/L. Determine, 

1. Amount of COD Removed  

2. Reactor Volume & Area (Assume a circular reactor) 

3. HRT & SRT 

4. Excess sludge to be wasted daily 

5. CH4 gas production rate 

Design Assumptions 

 Yield = 0.08 g VSS/g COD 

 kd = 0.03 g VSS/g VSS d 

 fd = 0.15 g VSS/gVSS biomass decayed 

 Max OLR = 6 kg COD/m
3 

d 

 Maximum up flow velocity = 0.5 m/h 

 CO2 in gas phase 35 % 

 Process reactor height depth = 8 m 

 Avg solids conc. in the process reactor = 50 g VSS/L 

 Total bCOD = 6000 mg/L 

 Particulate COD = 40 %  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[14] 

    

7.  Discuss the ways available for disposal of sludge and the problems associated 

with it.  

 

[14] 
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UTILIZATION OF ELECTRICAL ENERGY 
(Electrical and Electronics Engineering) 
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) What are the merits of group drive? [3] 

 b) What is meant by a high frequency resistance welding? [3] 

 c) What is meant by meter candle? [2] 

 d) What is the principle of electric incandescent lamp? [2] 

 e) List out the factors affecting the schedule speed? [2] 

 f) Define the specific energy consumption? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss the advantages and disadvantages of electric drive over the other drives. [5] 

 b) A 25 H.P, 500V, 4-pole, 50Hz cage induction motor with a mesh connected 

stator takes a full load current of 28A and has a slip of 4%. The impedance per 

phase is 2.7 ohms. Find the starting torque and starting current taken from the 

supply if the motor is started by direct switching, a star-delta starter and the auto 

transformer starter with 65% tapping? 

 

 

 

 

[9] 

    

3. a) What are the various types of electrodes used for welding operation? List out the 

merits of coated electrodes. 

[7] 

 b) A 10kW, 220V, single phase resistance oven employs a wire for its heating 

elements. If the wire temperature is not to exceed 800 degree centigrade and the 

temperature of the charge is to be 300 degree centigrade. Find the radius and the 

length of the wire. Assume the radiating efficiency to be 0.7 and the emissivity as 

0.8. Assume the resistivity is 1.016 x10
-6

 ohm-meters? 

 

 

 

 

[7] 

    

4. a) Explain the measurement techniques for luminous intensity. [7] 

 b) A lamp with reflector is mounted 10m above the centre of a circular area of 20m 

diameter. If this combination of the lamp and the reflector gives a uniform candle 

power of 1000 over the circular area, find the maximum and minimum 

illumination produced on the area? 

 

 

 

[7] 
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5. a) Describe the construction and working principle of a fluorescent lamp. [7] 

 b) The illumination of a drawing office of 30m x 10m is to have a value of 220 lux 

and is to be provided by a number of 200W filament lamps. If the utilization 

factor is 0.3 and the depreciation factor is 0.8, find the number of lamps required. 

The efficiency of each lamp is 12 lumens per watt? 

 

 

 

[7] 

    

6. a) Discuss the various systems of the track electrification?  [7] 

 b) An electric train has an average speed of 44kmph on a level track between stops 

1000m apart.it is accelerated at 1.5kmphps and is braked at 3.1kmphps. Draw the 

speed-time curve for the run? 

 

 

[7] 

    

7. a) Explain the tractive effort to overcome the effect of gravity? [5] 

 b) A locomotive of 150 tonnes can just accelerate a train of 450 tonnes with an 

acceleration of 1.8kmphps up a gradient of 1 in 100. Assume an adhesive weight 

of locomotive 65% of the total dead weight. The tractive resistance is 35N/tonne 

and the rotational inertia increases the dead weight by 10%. If the above 

locomotive is aided by another locomotive of 125 tonnes with 78% adhesive 

weight, find the additional trailing weight that can be hauled up the same 

gradient under same conditions, the maximum gradient, trailing hauled load 

remaining unchanged and the acceleration if both gradient and hauled load 

remains constant? 

 

 

 

 

 

 

 

 

[9] 
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UTILIZATION OF ELECTRICAL ENERGY 
(Electrical and Electronics Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A(14 Marks)  

1. a) What are the advantages of electric drive? [3] 

 b) What are the various types of electric welding? [3] 

 c) What is light? [2] 

 d) What are the basic types of reflection? [2] 

 e) What is electric traction? [2] 

 f) Derive the power output from the driving axles. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss the various factors that govern the size and the rating of a motor for 

particular service. 

[7] 

 b) A 220V shunt motor ha a field resistance of 350 ohms and the armature 

resistance of 0.2 ohms. The armature current is 35A and the speed is 800 r.p.m. 

Assuming a straight line magnetization curve, find the additional resistance in the 

field to increase the speed to 950 r.p.m for the same armature current. 

 

 

 

[7] 

    

3. a) Explain the carbon arc welding with diagram? List out its merits and demerits. [7] 

 b) The power required for dielectric heating of a lab of resin 125 cm
2
 in area and 

2cm thick is 180W, frequency is 30MHz. The material has a relative permittivity 

of 5 and the power factor of 0.04. Find the voltage necessary and the current 

flowing through the material. If the voltage is limited to 550V, what will be the 

value of the frequency to obtain the same heating? 

 

 

 

 

[7] 

    

4. a) Draw the neat diagram and explain the working of high pressure mercury vapour 

discharge lamp. 

 

[9] 

 b) A 220V lamp has a total flux of 2500 lumens and takes a current of 0.7A. Find 

lumens per watt and the mean spherical candle power?  

 

[5] 

    

5. a) What is stroboscopic effect? How it can be minimized. [7] 

 b) A shop measuring 15m x 30m is illuminated by 15 lamps of 400W each. The 

luminous efficiency of each lamp is 10 lumens per watt. Allowing a depreciation 

factor of 0.6 and the coefficient of utilization of 0.4, find the illumination on the 

working plane?  

 

 

 

[7] 
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6. a) Review the existing electric traction in India. [7] 

 b) An electric train is to have acceleration and braking retardation of 0.6 

km/hour/sec and 2.7 km/hour/sec respectively. If the ratio of maximum to 

average speed is 1.4 and the time for stops 24 seconds, find the schedule speed 

for a run of 1.4 km. Assume simplified trapezoidal speed-time curve. 

 

 

 

[7] 

    

7. a) What are the factors affecting specific energy consumption of train with 

necessary expressions? 

 

[7] 

 b) An electric train has an average speed of 48 kmph on a level track between stops 

1200m apart. It is accelerated at 1.8 km/hour/second and it is braked at 

3.2km/hour/second. Draw the speed time curve and estimate the specific energy 

consumption. Assume tractive resistance as 45 N/tonne and allow 8% of the 

rotational inertia. 

 

 

 

 

[7] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) What are various types of industrial loads? [3] 

 b) What are the merits of electric heating? [3] 

 c) State the laws of illumination. [2] 

 d) List out the objectives of lighting schemes. [2] 

 e) What are the merits of electric traction? [2] 

 f) Define tractive effort. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Draw and explain the performance curves of a D.C shunt motor. [7] 

 b) Find the ratio of starting current to full load current of a 12 H.P 400V, 3-phase 

induction motor with a star-delta starter. The motor has a full load power factor 

of 0.7 lagging and an efficiency of 0.85. The short circuit current of motor is 

6.8A at 160V. Neglect the magnetizing current.  

 

 

 

[7] 

    

3. a) Explain the operation of spot welding with neat diagram. [7] 

 b) A plywood board 0.5 x 0.25 x 0.02 metre is to be heated from 20
0
C to 110

0
C in 

10 minutes by dielectric heating employing a frequency 30MHz. Find the power 

required in this heating process. Assume the specific heat of wood 1500J/kg/C
0
; 

weight of the wood 550kg/m
3
and the efficiency of the process is 55%. 

 

 

 

[7] 

    

4. a) What do you understand by polar curves? Explain Rousseav’s construction for 

calculating MSCP of a lamp. 

[7] 

 b) A lamp of 440W having mean spherical candle power of 900 is suspended 2.9m 

above the working plane. Find illumination directly below the lamp at the 

working plane, lamp efficiency, and illumination at a point 2.8m away on the 

horizontal plane from vertically below the lamp. 

 

 

 

[7] 

    

5. a) Describe the basic principle of the control of the light. [7] 

 b) It is required to illuminate a drawing hall with an average illumination of about 

280 lux. The area of the hall is 30m x 25m. The lamps are to be fitted at 8m 

height. Find the number and the size of the incandescent lamps required for an 

efficiency of 14 lumens per watt. Depreciation factor is 0.8 and the utilization 

factor is 0.5. 

 

 

 

 

[7] 
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6. a) Describe the special features of traction motor. [7] 

 b) A train has schedule speed of 65 km per hour between the stops which are 5 km 

apart. Find the crest speed over the run, assuming trapezoidal speed – time curve. 

The train accelerates at 1.7 kmphps and retards at 4 kmphps. The duration of the 

stops is 55 seconds. 

 

 

[7] 

    

7. a) Explain the principle of energy efficient motors. [7] 

 b) A 420 tonnes train is to be hauled by a locomotive up a gradient of 1 in 40 with 

an acceleration of 1.1 kmphps. Find the weight of the locomotive and the number 

of axels, if the axle load is not to exceed 22 tonnes. Coefficient of adhesion is 

0.21 track resistance 32 N/tonne and effective rotating masses 10% of dead 

weight? 

 

 

 

 

[7] 
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***** 

 

  PART–A(14 Marks)  

1. a) What is meant by load equalization? [3] 

 b) What are the merits of electric welding? [3] 

 c) What is the need of polar curve? [2] 

 d) List out the types of lamps used for street lighting. [2] 

 e) What is the need of electric braking? [2] 

 f) What is meant by adhesive weight of a train? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain how would you estimate the rating of motor for the intermittent duty 

cycle. 

[7] 

 b) A squirrel cage induction motor takes twice full load current and develops half 

full load torque when switched on with star-delta starter. Find the starting current 

and starting torque in terms of full load values when started by auto transformer 

with 35% tapping? 

 

 

 

[7] 

    

3. a) Draw the diagram and explain about electric arc welding circuit. [7] 

 b) A piece of an insulating material 2 cm thick and 120 cm
2
 in area is to be heated 

by the dielectric heating. The material has a permittivity of 5 and a power factor 

0.05. The power at 800 V  is 300 W. Determine the cycles per second. 

 

 

[7] 

    

4. a) Explain about the horizontal and vertical plane polar curves with diagrams. [7] 

 b) Two similar lamps having uniform intensity of 420 candle power in all directions 

below the horizontal are mounted at a height of 4.6 m. What must be the 

maximum spacing between the lamps so that the illumination on the ground mid-

way between the lamps shall be at least one half the illumination directly under 

the lamps?  

 

 

 

 

[7] 

    

5. a) Explain the principle of operation of street lamp. [7] 

 b) A hall 35m X 25m with a ceiling height of 6m is to be provided with a general 

illumination of 115 lumens/m
2
. Taking a coefficient of utilization of 0.3 and 

depreciation factor of 1.2, find the number of florescent tubes required, their 

spacing, mounting height and total wattage. Take luminous efficiency of the 

florescent tube as 44 lumens/watt for 85 watt tube. 

 

 

 

 

[7] 
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6. a) Write the differences between A.C and D.C electrification of traction systems. [7] 

 b) An electric train has a schedule speed of 35 kmph between stations 750 m apart. 

The duration of the stop is 15 seconds, the maximum speed is 15 % higher than 

the average running speed and the braking retardation is 4 kmphps. Calculate the 

rate of acceleration required to operate this service? 

 

 

 

[7] 

    

7. a) What are the modern traction system motors? Explain their features. [7] 

 b) Find the specific energy consumption if a maximum speed of 12.22m/s and for a 

given run of 1520 m an acceleration of 0.365 m/s
2
 are desired. Train resistance 

during acceleration is 54.8/1000kg and during coasting is 5.14 newtons /1000 kg, 

10% being allowable for the rotational inertia. The efficiency of the equipment 

during the acceleration period is 58%. Assume the quadrilateral speed-time 

curve? 

 

 

 

 

 

[7] 
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  PART–A(14 Marks)  

1. a) State the significance of light sensors. [2] 

 b) List the applications of solid state electronic devices. [3] 

 c) State the advantages of electrical actuation systems.              [2] 

 d) Write the limitations of process controllers. [3] 

 e) List the applications of Digital Signal Processing. [2] 

 f) Write about principle of controller. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss about measurement system and control systems. [7] 

 b) Explain acceleration sensors with neat diagram. [7] 

    

3. a) Illustrate the working of operational amplifiers with neat circuit diagrams. [6] 

 b) Discuss about the following 

i) PN Junction diode    ii) Noise reduction 

[8] 

    

4.  Discuss the working principle of hydro-pneumatic servo system in detail. [14] 

    

5. a) Explain Programmable Logic Controllers (PLCs) versus computers. [7] 

 b) Discuss the block diagram of micro controller. [7] 

    

6.  Analyze different types of Digital to Analog converters in detail. [14] 

    

7.  Explain dynamic models and analogies with an example in detail.  [14] 
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***** 

 

  PART–A(14 Marks)  

1. a) State the significance of fluid pressure sensors. [2] 

 b) Illustrate the types of filters. [3] 

 c) Write the limitations of mechanical actuation systems. [2] 

 d) List the applications of microprocessor. [3] 

 e) Outline the advantages of Digital Signal Processing. [2] 

 f) Define digital controllers. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Illustrate mechatronics design process with neat diagram.  [7] 

 b) State and explain advantages and disadvantages of mechatronics systems. [7] 

    

3.  Discuss analog signal conditioning in detail. [14] 

    

4. a) Differentiate between hydraulic and pneumatic actuating systems. [7] 

 b) Discuss the working principle of electro-pneumatic servo system. [7] 

    

5.  Analyze the working of programmable logic controllers in detail.                             [14] 

    

6.  Discuss the different types of Analog to Digital converters in detail [14] 

    

7.  Explain the design of mechatronics systems and future trends. [14] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) State the significance of liquid flow sensors. [2] 

 b) Write the applications of FET.   [3] 

 c) Outline the advantages of fluid systems. [2] 

 d) List the applications of digital electronics and systems. [3] 

 e) Write the importance of system interfacing. [2] 

 f) Define static response of system. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss the levels of mechatronics system. [7] 

 b) Explain proximity sensors with neat sketch. [7] 

    

3. a) Illustrate about PN junction diode in detail? [10] 

 b) What are the advantages of DIAC?   [4] 

    

4.  Explain the components and working of hydraulic system with applications. [14] 

    

5.  Discuss the block diagram of microprocessors with neat diagram.  [14] 

    

6. a) Write about interfacing motor drives. [6] 

 b) Explain block diagram of data acquisition system. [8] 

    

7.  Interpret various types of process controllers in detail. [14] 
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MECHATRONICS 
(Mechanical Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) State the significance of liquid level sensors. [2] 

 b) Outline the applications of LEDs.   [3] 

 c) Write the advantages of electro-hydraulic servo system. [3] 

 d) List the applications of PLCs for control. [2] 

 e) Write the importance of data acquisition. [2] 

 f) What is the significance of dynamic models and analogies. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss elements of mechatronics system. [7] 

 b) Explain temperature sensors with neat sketch. [7] 

    

3. a) Write the significance, working and applications of BJT in detail. [10] 

 b) What are the advantages of TRIAC. [4] 

    

4. a) Discuss the components and working of pneumatic system. [7] 

 b) Analyze different types of control valves. [7] 

    

5.  Illustrate about digital logic control and process controllers in detail. [14] 

    

6.  Explain Digital Signal Processing and data flow in DSPs in detail. [14] 

    

7.  Discuss functions and working of programmable logic controllers? [14] 

 

 

 

Code No:R1641031 Set No. 4 R16 

1 of 1 



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

  

 

 

 

 

 

IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

RADAR SYSTEMS 
 (Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) What are the main reasons for the failure of the simple form of the radar 

equation? 

 

[2] 

 b) If the target and the Frequency source are moving close to each other, with 

constant velocity, explain the change in the frequency? 

 

[3] 

 c) Define Doppler frequency in MTI radar? [3] 

 d) What is Squint angle? [2] 

 e) Write the equation for Noise figure. [2] 

 f) What are different types of duplexers used in radar receivers? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain how system losses effects the radar range. [7] 

 b) Compute the maximum detectable range of a radar system specified below: 

Operating wavelength = 3.2 cm, Peak pulse transmitted power = 500 kW, 

Minimum detectable power = 0.1pW, Capture area of the antenna = 5m
2
 and a 

Radar cross sectional area of the target 5m
2
 .G=1000; 

 

 

 

[7] 

    

3. a) With the help of a suitable block diagram, explain the operation of a CW radar 

with non- zero IF in the receiver. 

 

[7] 

 b) Differentiate the operation of pulse Radar from simple CW Radar. [7] 

    

4. a) Discuss about blind speeds.   [7] 

 b) Discuss about the internal Fluctuation of clutter which limits the performance of 

MTI radar. 

 

[7] 

    

5. a) List the merits and demerits of Mono pulse tracker over conical 

scan type tracker.  

 

[7] 

 b) Explain Split-range-gate tracking with diagrams. [7] 

    

6. a) Describe the operation of matched filter with non white noise.  [7] 

 b) Discuss in detail about Matched-filter Receiver with necessary expressions. [7] 

    

7. a) Describe briefly various visual displays to view radar echo signals in radar 

systems. 

 

[7] 

 b) Describe the principle behind the operation of a phased array antenna in a radar 

system. 

 

[7] 
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RADAR SYSTEMS 
 (Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) What do you mean by maximum unambiguous range? [3] 

 b) What are interferences that effect the velocity measurements in CW or FMCW 

radars? 

 

[3] 

 c) Define MTI improvement factor. [2] 

 d) Describe the single lobe scanning. [2] 

 e) What is a matched filter Receiver? [2] 

 f) What are the limitations of Redomes? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Derive the Radar range equation and discuss about its applications.  [7] 

 b) Use the radar range equation to determine the required transmit power for a pulse 

radar given that      =10-13 Watts, G=2000   = 0.23 , PRF=524Hz  =2.0 2
 

for a target range of 70Km. 

 

 

[7] 

    

3. a) Explain the principle of Doppler effect and its application of CW Radar. [7] 

 b) With neat sketch explain the principle of operation of FM CW radar. [7] 

    

4. a) Explain in detail about Internal fluctuation of clutter of an MTI Radar. [7] 

 b) Explain very briefly the following limitations of MTI radar. 

(i) Equipment in stabilities. 

(ii) Scanning modulation. 

(iii) Internal fluctuation of clutter. 

 

 

 

[7] 

    

5. a) Draw the block diagram of an amplitude comparison mono pulse tracking radar 

in azimuth and elevation directions. Explain the functioning.  

 

[7] 

 b) Why does tracking radar have poor accuracy at low elevation angles? Explain. [7] 

    

6. a) What is a matched filter receiver? Derive its frequency response function.  [7] 

 b) Explain the differences between matched filter and non-matched filter. [7] 

    

7. a) Discuss about the grating lobes in the phased array antennas used in radar 

systems. 

 

[7] 

 b) Describe the operation of branch and balanced type duplexers with necessary 

diagrams. 

 

[7] 
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RADAR SYSTEMS 
 (Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) What is missed detection? [2] 

 b) What are the applications of CW radar? [2] 

 c) Define Clutter visibility factor. [3] 

 d) List out and describe the basic methods of scanning. [2] 

 e) What are the properties of Matched filter? [3] 

 f) Compare Series and parallel feeds. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) State Radar range equation and discuss the influence of radar cross section on the 

range realizable.  

 

[7] 

 b) Describe the effect of pulse repetition frequency on the estimated unambiguous 

range of radar. 

 

[7] 

    

3. a) Explain how range and Doppler measurements are performed using FM CW 

radar. 

 

[7] 

 b) Find out the Doppler frequency shift caused by a space borne target approaching 

with a relative velocity of 100 m/s with respect to a CW Radar operating at a 

carrier frequency of 6.0 GHz. (Velocity of electromagnetic wave can be assumed 

as 3 x 108 m/s ) 

 

 

 

[7] 

    

4. a) What are Delay line cancellers? Explain their filter characteristics.  [7] 

 b) List out the advantages of Non coherent MTI radar. [7] 

    

5. a) Write the differences between conical and mono pulse Tracking Radars.  [7] 

 b) Describe the phase comparison mono pulse tracking technique in a radar system 

with the help of necessary block diagram. 

 

[7] 

    

6. a) Explain the differences between matched filter and non-matched filter.  [7] 

 b) Define noise figure and equivalent noise temperature of a radar receiver. [7] 

    

7. a) Describe the operation of branch and balanced type duplexers with necessary 

diagrams. 

 

[7] 

 b) Write the advantages and limitations of Redomes. [7] 
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RADAR SYSTEMS 
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Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) Write the applications of radar. [2] 

 b) Establish a relation between Doppler frequency shift and radial velocity of a 

moving target. 

 

[2] 

 c) Define blind speeds. Why do blind speeds occur? [2] 

 d) Define scan and its importance in a Radar system. [2] 

 e) What is the difference between matched filter and non-matched filter? [3] 

 f) What is Radiation pattern? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the Radar Cross Section (RCS) of sphere and cone-sphere targets.  [7] 

 b) Derive the simple radar range equation in terms of minimum detectable signal to 

noise ratio (S/N)min and explain why (S/N) min is a better measure of a radar 

detection than the minimum detectable signal (Smin). 

 

 

[7] 

    

3. a) Explain the principle of operation of CW Doppler radar with non zero IF 

receiver.  

 

[7] 

 b) Explain how isolation between transmitter and receiver of a radar system can be 

achieved if single antenna is used for transmission and reception. 

 

[7] 

    

4. a) With the help of necessary block diagram explain the operation of an MTI radar 

system with a power oscillator in the transmitter. 

 

[7] 

 b) What is the target glint? Compute the improvement in tracking accuracy that is 

possible when tracking radar uses pulse-to-pulse frequency agility. It is given 

that the agility bandwidth is 200MHz, target depth is 7m, glint bandwidth is 

5000Hz and the pulse repetition frequency is 30KHz. 

 

 

 

[7] 

    

5. a) Explain the operation of a two-coordinate Amplitude comparison mono pulse 

Tacking Radar.  

 

[7] 

 b) Compare and contrast conical scan and sequential lobbing type tracking 

techniques. 

 

[7] 

    

6. a) Discuss the relation between the matched filter characteristics and correlation 

detection. 

 

[7] 

 b) Derive the impulse response of a matched filter that is commonly used in a radar 

receiver. 

 

[7] 

    

7. a) Describe briefly various visual displays to view radar echo signals in radar 

systems. 

 

[7] 

 b) What is relation between the radiation pattern and current feed pattern in phased 

array radar? 

 

[7] 
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CRYPTOGRAPHY AND NETWORK SECURITY 
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) List passive attack from active attack. [3] 

 b) Write the difference between public key and private key cryptosystem. [2] 

 c) Mention any one technique of attacking RSA. [2] 

 d) What are the two approaches of Digital Signature? [2] 

 e) List the transfer encodings used by S/MIME. [3] 

 f) Write the applications of IPSec. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write and discuss the relation between security mechanisms and attacks?  [7] 

 b) Discuss briefly about transposition ciphers [7] 

    

3. a) i. What are the different modes of operation in DES? 

ii. Write down the purpose of S-Boxes in DES? 

[7] 

 b) Give the structure of AES. Explain how Encryption/Decryption is done in AES. [7] 

    

4. a) Briefly discuss about Diffie-Hellman Key Exchange algorithm? [7] 

 b) Is RSA an asymmetric encryption algorithm? Explain with an example. [7] 

    

5. a) Give the structure of CMAC. What is the difference between CMAC and 

HMAC?  

[7] 

 b) Define hash? List the variants in SHA by explaining SHA-1  in detail. [7] 

    

6. a) Explain TLS functions and alert codes of Transport Layer Security. [7] 

 b) Explain various PGP cryptographic functions and services in detail. [7] 

    

7. a) With a neat sketch explain the IPSec scenario and IPSec Services. [7] 

 b) Explain IP security architecture and also explain basic combinations of security 

associations with a neat diagram. 

[7] 
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CRYPTOGRAPHY AND NETWORK SECURITY 
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

***** 

 

 

  PART–A (14 Marks)  

1. a) Compare the terms attack and threat [3] 

 b) Write about cipher block chaining mode of operation [2] 

 c) Mention any one technique of attacking RSA. [2] 

 d) What is Birthday Attack on Digital Signatures? [2] 

 e) What are the keys used by PGP? [2] 

 f) How is replay attack prevented by IPSec? [3] 

 g)   

  PART–B (4x14 = 56 Marks)  

2. a) Draw the model for Network Security and show that there are four basic tasks 

in designing a particular security service. 

[7] 

 b) Explain the following mathematical terms and their role in Cryptography 

i) Prime numbers   ii) The Modulus operator  iii) The modular inverse 

[7] 

    

3. a) Mention the strengths and weakness of DES algorithm.  [7] 

 b) Explain in detail the key generation in AES algorithm and its expansion format. [7] 

    

4. a)  Explain about Euclidean algorithm for Greatest Common Divisor [7] 

 b) Describe about public and private keys in ECC system and explain about 

security of ECC. 

[7] 

    

5. a) Discuss about the objectives of HMAC and it security features. [7] 

 b) What is the purpose of digital signature? Explain its properties and 

requirements. 

[7] 

    

6. a) What are the environmental shortcomings of Kerberos4? How does Kerberos 5 

address them? 

[7] 

 b) List and explain the PGP services and explain how PGP message generation is 

done with a neat diagram 

[7] 

    

7. a) Explain the scenario of IP security and its Policy [7] 

 b) Elaborate the below  

i) Classes of Intruders 

ii) Intruders Behavior Pattern 

iii) Intrusion Techniques 

[7] 
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CRYPTOGRAPHY AND NETWORK SECURITY 
 (Common to Computer Science and Engineering and Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 
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***** 

 

  PART–A (14 Marks)  

1. a) Define the key words i) Confidentiality   ii) Integrity [2] 

 b) Distinguish between diffusion and confusion. [3] 

 c) Discuss the design principles of block cipher technique? [2] 

 d) List out the advantages of RC4 algorithm. [2] 

 e) List the transfer encodings used by S/MIME. [3] 

 f) What services are provided by IPSec? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) List and explain the security mechanisms defined by X.800 [7] 

 b) Justify that substitution and transposition techniques are two basic blocks for all 

encryption techniques with one example to each? 

[7] 

    

3. a)  Explain the generation  of sub keys  and S Box from the given 32-bit key in 

Blowfish algorithm. 

[7] 

 b) Explain in detail the key generation in AES algorithm and its expansion format. [7] 

    

4. a) Illustrate ElGamal Encryption and decryption algorithm [7] 

 b) Perform decryption and encryption using RSA algorithm with p=3, q=11, e=7 

and N=5.  

[7] 

    

5. a) Compare the Features of SHA-1 and MD5 algorithm.  [7] 

 b) How man in middle attack can be performed in Diffie Hellman algorithm. [7] 

    

6. a) Explain the four protocols defined by Secure Socket Layer [7] 

 b) Discuss the following with respect to PGP: 

(i) Cryptographic algorithms used by PGP 

(ii)  Compression in PGP  

[7] 

    

7. a) Explain IP security architecture and also explain basic combinations of security 

associations with a neat diagram. 

[7] 

 b) What are the different types of viruses? How do they get into the systems? [7] 
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Answer ALL sub questions from Part-A 
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  PART–A (14 Marks)  

1. a) Define Brute-force attack. [2] 

 b) In DES  the effective key size of round key is 48 bits long ? [3] 

 c) Mention any one technique of attacking RSA. [2] 

 d) How keys are exchanged in Diffie-Hellman algorithm [2] 

 e) List out the properties of hash function. [2] 

 f) What is transport mode and tunnel mode in IP sec? [3] 

 g)   

  PART–B (4x14 = 56 Marks)  

2. a) Explain the various active attacks? What security mechanisms are suggested to 

counter the active attacks? 

[7] 

 b) Discuss the various principles involved in private and public key cryptography. [7] 

    

3. a) Explain simplified DES with example [7] 

 b) How AES is used for encryption/decryption? Discuss with example. [7] 

    

4.  Describe the MD5 message digest algorithm with necessary block diagrams.  [14] 

    

5. a) Describe the steps in finding the message digest using SHA-512 algorithm. 

What is the order of finding two messages having the same message digest? 

[7] 

 b) What are the requirements of cryptographic hash functions? [7] 

    

6. a) How does PGP provide authentication and confidentiality for email services 

?Discuss 

[7] 

 b) Write in detail about Secure Socket Layer protocol stack. [7] 

    

7. a) What are the services provided by IPSec? Where can be the IPSec located on a 

network? 

[7] 

 b) Explain how firewalls help in establishing a security framework for an 

organization. 

[7] 
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  PART–A (22 Marks)  

1. a) Compare conservancy system with water carriage system. [4] 

 b) Classify the different types of pumps used for pumping the sewage. [4] 

 c) What do you understand by composite sampling? [3] 

 d) Mention the operational troubles of standard rate trickling filters? [3] 

 e) Discuss briefly the methods of disposal of septic tank effluent. [4] 

 f) Summarize the objectives of sludge thickening. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What are the various sewerage systems? Describe the merits and demerits of 

each. 

 

[8] 

 b) The drainage area of one sector of a town is 80 hectares and the population is one 

lakh.  The classification of the surface of this area is as follows:          

Percentage of total 

surface area 
Type of surface area 

Coefficient of 

runoff 

30 Hard pavement 0.85 

20 Roof surface 0.80 

15 Un paved street 0.20 

20 Garden and lawn 0.20 

15 Wooden area 0.15 

If the time of concentration for the area is 15 minutes, find the maximum 

quantity of sewage from the sector.      

 

 

 

 

 

 

 

 

 

 

[8] 

    

3. a) Explain the pumping station with neat diagram.  [8] 

 b) What are the systems of plumbing? With help of a neat sketch discuss various 

systems of plumbing used for drainage. 

 

[8] 

    

4. a) What is BOD? Derive a mathematical expression for first stage BOD.  [8] 

 b) Design a sedimentation tank to treat 10 MLD of sewage. [8] 
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5. a) Explain the working principle of Activated sludge process with neat sketch.  [8] 

 b) Design a standard rate trickling filter to treat 8 MLD of sewage with inlet BOD 

of 250 mg/lit and outlet BOD of 50 mg/lit. 

 

[8] 

    

6. a) Describe the principle involved in the design and construction of Imhoff tank. [8] 

 b) Design a septic tank for 100 users. Assume necessary data. [8] 

    

7. a) Explain the anaerobic sludge digestion process and also the effects of pH and 

temperature on it.  

 

[8] 

 b) Explain the methods of sewage disposal on land. [8] 
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  PART–A (22 Marks)  

1. a) What is the significance of renewable energy sources? [3] 

 b) What is solar thermal heating? [4] 

 c) Define photovoltaic cell. [3] 

 d) What are the advantages and disadvantages of wind energy system? [4] 

 e) What are the important components of tidal power plants? [4] 

 f) Give the details of Fuel classification. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Briefly discuss  how to estimate solar radiation on titled surface  [8] 

 b) What are the prospects of renewable energy sources in India? [8] 

    

3. a) What are the major components of flat plate solar collector? Explain the function 

of each component.  

 

[8] 

 b) Explain the principle and operation of non-convective solar pond in detail. [8] 

    

4. a) What is solar photovoltaic conversion? Explain the working principle and give 

performance features of a PV panel. 

 

[8] 

 b) Discuss about Hill climbing technique. [8] 

    

5. a) Describe with a neat sketch the working of a wind energy system with main 

components.  

 

[8] 

 b) Explain the factors to be considered in selecting site for wind energy system. [8] 

    

6. a) Distinguish between large, small and micro  hydro projects. [8] 

 b) Discuss the method of conversion of wave energy into electricity. [8] 

    

7. a) Explain the working of anaerobic digester.  [8] 

 b) Describe a binary cycle system for geothermal liquid dominated system. [8] 
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  PART–A (22 Marks)  

1. a) What is Body effect? [3] 

 b) Give the various color coding used in stick diagram? [4] 

 c) Define sheet resistance? Give the formula for it.  [4] 

 d) Draw the circuit diagram for Pseudo-nMOS NAND gate? [4] 

 e) What are the approaches in design for testability? [4] 

 f) List out the commercially available FPGA’s? [3] 

    

  PART–B (3x16 = 48 Marks) 

 

 

2. a) Discuss the alternative forms of pull-up for an inverter circuit. Compare the 

relative merits of three different forms of pull-ups? 

[8] 

 b) For a CMOS inverters calculate the shift in the transfer characteristic curve 

when βn/ βp ratio is varied from 1/1 to 10/1. 

[8] 

    

3. a) What is a stick diagram? Draw the stick diagram and layout for a CMOS 

inverter? 

[8] 

 b) Explain about design rule check? Why is it employed? [8] 

    

4. a) Define fan-in and fan-out. Explain their effects on propagation delay. [8] 

 b) Explain about the constraints in choice of layers. [8] 

    

5. a) With suitable diagrams explain how switch logic can be implemented using 

Pass transistors and transmission gates?  

[8] 

 b) Explain the 4-bit arithmetic processor with suitable bus architectures. [8] 

    

6. a) What are the different approaches for designing mixed signal systems? Briefly 

discuss about any one approach. 

[8] 

 b) Write a short note on clock mechanisms. Explain how it is applicable for VLSI 

design. 

[8] 

    

7. a) Draw and explain the basic architecture of FPGA? [8] 

 b) Design an 8-bit serial-in and serial-out shift register. Write the dataflow style 

VHDL program for this shift register. 

[8] 
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  PART–A (22 Marks)  

1. a) What is Attack? Give the different types of attacks? [4] 

 b) Draw and explain the Feistel Cipher encryption. [4] 

 c) Explain the asymmetric key encryption model with neat diagram.  [3] 

 d) What is the CMAC? Explain. [4] 

 e) Explain the PGP? [4] 

 f) Explain the tunnel mode of IP sec? [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain the Play Fair cipher algorithm? Encrypt the message ‘MY BALLOON’ 

using the key ‘MONACHRY’ 

 

[8] 

 b) Explain the TCP session hijacking in brief? [8] 

    

3. a) Briefly explain the block cipher modes of operations? [10] 

 b) Explain the key expansion function of AES algorithm. [6] 

    

4. a) Explain the RSA algorithm? Give an example of encryption and decryption 

using RSA?  

 

[10] 

 b) Explain the Euler’s theorem? [6] 

    

5.  Explain secure hashing in detail. [16] 

    

6.  What is Kerbero? Explain the different versions of Kerberos?  [16] 

    

7. a) Explain the types of Intrusion detection system? [8] 

 b) Briefly explain IP Authentication Header with neat diagram? [8] 
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Answer any FIVE Questions 

All Questions carry equal marks 

***** 

 

1 a) Explain about different types of Computer. [3] 

 b) Perform the arithmetic addition operation below in signed-2`s complement 

representation. In each case, determine if there is an overflow by checking carries 

into and out of the sign bit position       

i) (+11) + (-9) 

ii) (+11) + (+9) 

iii) (-11) + (-9) 

 

 

 

 

 

 

[12] 

2 a) What is Register Transfer Language? Discuss. [3] 

 b) Explain about Instruction Codes in detail. 

 

[12] 

3 

 

Explain about Stack Organization with a block diagram of 64-word stack. [15] 

4 Explain about micro programmed control unit and also discuss about horizontal 

and vertical micro programming. 

 

 

[15] 

5 a) Discuss about Memory Hierarchy in a Computer System. [8] 

 b) Explain about RAM and ROM Chips. 

 

[7] 

6 

 

Explain in detail how Asynchronous Data Transfer is achieved using strobe and 

handshaking? Show with neat diagrams. 

 

 

[15] 

7 a) What is Parallel Processing? What is the Purpose of Parallel Processing? [8] 

 b) Explain about Processor with Multiple Functional Units with a neat diagram. 

 

[7] 

8 a) How the system bus is used in multiprocessor system? Explain in detail.  [7] 

 b) Discuss about the interconnection structure 

      i) Crossbar switch                ii) Multistage switching network 

 

[8] 
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***** 

1 a) What is a security service? Explain the various security services. [8] 

 b) Demonstrate Playfair Cipher and Vigenère Cipher with examples. [7] 

2 a) Discuss the encryption and decryption of International Data Encryption 

algorithm? 

[8] 

 b) Describe the sub-key generation process of DES algorithm? Give the strength 

of DES? 

[7] 

3 a) What is the difference between an index and a discrete logarithm? Given 2 as 

a primitive root of 29, construct a table of discrete logarithms and use it to 

solve the congruence 17x
2
  10(mod 29). 

[8] 

 b) What is Euler’s Totient Function? Determine (41), (231), (440). [7] 

4 a) What are the principal elements of public-key cryptosystem? What are the 

roles of public and private keys? What requirements must public key 

cryptosystems fulfill to be a secure algorithm? 

[8] 

 b) Briefly explain Diffie-Hellman Key exchange? Alice and Bob agree to use the 

prime q = 941 and the primitive root α = 627. If Alice chooses the private key 

XA = 347 and Bob chooses the private key XB = 781. Show the computation 

of secret key by both Alice and Bob. 

[7] 

5 a) What characteristics are needed in a secure hash function? What is message 

authentication code (MAC)? Give the differences between hash function and 

MAC? 

[7] 

 b) Discuss in detail the signing and verification process of Digital Signature 

Algorithm (DSA)? 

[8] 

6 a) Elaborate on Kerberos authentication service? [8] 

 b) Describe the Public Key Infrastructure X.509 (PKIX) Architectural model? [7] 

7 a) Describe the structure of AH and ESP headers? [7] 

 b) What are the steps involved in SSL Record Protocol Transmission? What is 

dual signature and what is its purpose? 

[8] 

8 a) Discuss the reference monitor concept? What are the two rules it enforces? 

What are its properties? 

[7] 

 b) What are the typical phases of operation of a virus or worm? What is the role 

of compression and encryption in the operation of a virus?  

[8] 
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WATER RESOURCES ENGINEERING - II 
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What are inundation canals?  [3] 

 b) Define balancing depth of canal. [2] 

 c) What is canal fall? [2] 

 d) How can you differentiate weir & barrage? [2] 

 e) What are Rigid dams? [2] 

 f) Define spillway? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Define irrigation?  What is the necessity of irrigation? [7] 

 b) Compare surface irrigation with subsurface irrigation. [7] 

    

3. a) Define canal?  Give the classification of canals and explain. [7] 

 b) Briefly mention layout and design of canals. [7] 

    

4. a) Discuss in brief the various types of falls?  Give neat sketches. [7] 

 b) Describe the functions of distributors head regulators and cross regulators. [7] 

    

5. a) Classify head works.  What are the various components of diversion head works?  

Draw a neat diagram and explain the function of each component. 

 

[7] 

 b) Give classification of weirs and explain. [7] 

    

6. a) What are the functions of a dam? [5] 

 b) What forces act on a gravity dam?  Explain with the help of a diagram. [9] 

    

7. a) Discuss the criteria for safe design of earth dam. [7] 

 b) What are the various types of spillways [7] 
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***** 

 

  PART–A (14 Marks)  

1. a) What is contour farming? [3] 

 b) Draw a cross section of canal. [2] 

 c) Define Cross Drainage works. [2] 

 d) What is exit gradient? [2] 

 e) What is reservoir sedimentation? [2] 

 f) What is discharge formula of ogee fall? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the terms duty and delta.  Derive a relationship between the two. [7] 

 b) Discuss various methods of assessment of irrigation water. [7] 

    

3. a) Explain various considerations for alignment of a canal. [7] 

 b) Design an irrigation channel on Kennedy’s theory to carry a discharge of 45 

cumes.  Take N=0.0225 and , M=1.05.  The channel has a bed slope of line 5000. 

 

[7] 

    

4. a) What do you understand by level crossing? [7] 

 b) Explain the procedure of designing straight glacis fall. [7] 

    

5. a) Distinguish clearly between a weir and a barrage. [7] 

 b) Discuss in brief various causes of failures of weirs and their remedies. [7] 

    

6. a) Explain in detail the factors to be considered in the selection of site for reservoir. [7] 

 b) Explain with neat sketch elementary profile of a gravity dam. Derive the 

expression for base width of a gravity dam. 

 

[7] 

    

7. a) Explain with the help of a sketch the components of a zoned embankment dam. [7] 

 b) Write a note on ogee-shaped spillway. [7] 
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***** 

 

  PART–A (14 Marks)  

1. a) What is crop rotation? [3] 

 b) What is canal lining? [2] 

 c) What is the function of cistern? [2] 

 d) Define piping. [2] 

 e) What are the functions of drainage gallery? [2] 

 f) What is the function of stilling basin? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write a note on sprinkler method of irrigation. [7] 

 b) What are the factors affecting duty?  How can duty be improved? [7] 

    

3. a) Explain various types of canals. [7] 

 b) Design a regime channel for a discharge of 35m
3
/sec with silt factor of 0.9 by 

lacey’s theory taking side slopes as 11t : 2V. 

 

[7] 

    

4. a) Write a note on selection of suitable type of cross drainage works. [7] 

 b) Write a note on notch type fall? [7] 

    

5. a) Write a note on location of head work? [7] 

 b) Explain the procedure for the design of a vertical drop weir. [7] 

    

6. a) Describe in brief various investigations required for reservoir planning. [7] 

 b) Discuss in brief various modes of failure of a gravity dam. [7] 

    

7. a) Discuss various methods used for energy dissipation below spillways? [7] 

 b) Write a note on filter criteria for earth dam? [7] 
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***** 

 

  PART–A (14 Marks)  

1. a) Define water application efficiency. [3] 

 b) What are non erodible canals? [2] 

 c) Write a short note on siphon aqueduct. [2] 

 d) What is the function of crest gates? [2] 

 e) What are the effects of reservoir sedimentation? [2] 

 f) What is multipurpose project? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Discuss in brief the benefits and ill effects of irrigation. [7] 

 b) The left branch canal carrying a discharge of 20cumes has culturable 

commanded area of 20,000 hec.  The intensity of rabi crop is 80 percent and the 

base period is 120 days.  The right branch canal carrying discharge of 8 cumes 

has culturable commanded area of 120000 hec, intensing of irrigation of rabi 

crop is 50 percent and the base period is 120 days.  Compare the efficiencies of 

the two canal systems. 

 

 

 

 

 

[7] 

    

3. a) Explain Lacey’s silt theory. [7] 

 b) Derive expression for balancing depth of canal. [7] 

    

4. a) What is canal fall?  Explain in detail sarda type of fall. [7] 

 b) Explain with neat sketch of aqueduct. [7] 

    

5. a) Explain Bligh’s creep theory. [7] 

 b) What is meant by scour?  What precautions do you like against it in weir design? [7] 

    

6. a) What do you understand by magi inflow curve and how is it prepared. [7] 

 b) Give a practical profile of a low gravity dam. [7] 

    

7. a) Describe with the help of sketch the working of a volute siphon? [7] 

 b) Explain the design procedure for the standard stilling basis type-I. [7] 
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***** 

 

  PART–A(14 Marks)  

1. a) What is meant by D.C Coupling? [2] 

 b) Explain the significance of relatively large value of CMRR. 

 

[2] 

 c) Design an amplifier with a gain of -10 and input resistance equal to 10KΩ. [3] 

 d) Give the schematic of Sample and Hold circuit and mention its applications. [3] 

 e) PLL act as a frequency translator. Justify?  

 

[2] 

 f) The digital input for a 4-bit DAC is 0110. Calculate the output voltage? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Derive the expressions for input resistance and output resistance of a single input 

unbalanced output differential amplifier.  

 

[7] 

 b) Sketch the circuit diagram of level translator using emitter follower and explain 

it. 

 

[7] 

    

3. a) Find the gain VO / Vi of the circuit shown in Figure?  All resistors are equal and 

Op-Amp is ideal 

 
 

 

 

 

 

 

 

 

[7] 

 b) Explain the operation of Op-Amp under ideal and practical considerations. 

 

[7] 

    

4. a) Derive the expression for closed loop voltage gain, input resistance, output 

resistance and bandwidth of inverting amplifier.  

 

[7] 

 b) Illustrate the operation of integrator circuits using Op-Amps with neat sketches. [7] 

    

5. a) Discuss the operation of 2
nd

order band reject filter along with circuit diagram. [7] 

 b) Analyze the operation of four-quadrant multiplier with a neat schematic. [7] 
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6. a) Design a stable mode circuit having an output frequency of 10kHz with a duty 

cycle of 25%. 

  

 

[7] 

 b) Describe the block diagram of PLL and derive the expression for Lock range and 

capture range. 

 

 

[7] 

    

7. a) Implement a binary weighted type DAC and explain its operation with a neat 

circuit diagram.  

 

[7] 

 b) With the help of circuit diagram, illustrate the operation of parallel comparator 

type ADC. 

[7] 
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  PART–A(14 Marks)  

1. a) Give the significance of level translator in Op-amp? [2] 

 b) Define the input offset voltage and how it can be eliminated. [2] 

 c) Design a circuit for V0 = 3(V1 – V2) using op-amp. [3] 

 d) Draw and list the applications of all pass filter. [3] 

 e) VCO is an important building block in PLL. Justify? [2] 

 f) List out the advantages of R-2R Ladder type DAC? [2] 

    
  PART–B(4x14 = 56 Marks)  

2. a) Draw the circuit diagram of differential amplifier with single input and balanced 

output. Derive expressions for differential gain Ad,input resistance Ri, and output 

resistance Ro. 

 

 

[7] 

 b) Sketch the circuit diagram of differential amplifier in common mode 

configuration and explain it. 

 

[7] 

    3. a) Find a relationship between VO and V1 through V6 in the circuit of shown Figure. 

Op-Amp is ideal. 

 

 

 

 

 

 

 

[7] 

 b) What is meant by frequency compensation? Explain in detail about pole-zero 

compensation. 

 

[7] 

    
4. a) Illustrate the operation of Instrumentation amplifier using neat diagram and 

obtain the expression of output voltage. 

 

[7] 

 b) Design a differentiator that differentiate an input signal with fmax=100Hz. 

 

[7] 

    

5. a) Implement the first order high-pass filter using op-amp and explain its operation. [7] 

 b) Explain the operation of comparator in inverting mode using wave forms. 

 

[7] 

    6. a) Derive the expression for time period of monostable multi-vibrator using 555 

timer with relevant waveforms. 

 

[7] 

 b) Design a square wave generator of frequency 100 Hz and duty cycle of 75% 

using 555 timer. 

 

[7] 

    
7. a) Analyze the operation of dual slope ADC with a neat schematic. [7] 

 b) Discuss about IC 1408 D/A converter. [7] 
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  PART–A(14 Marks)  

1. a) Write a short note on level translator. [2] 

 b) What is frequency compensation? Explain. [2] 

 c) Draw the equivalent circuit of an Op-Amp. [2] 

 d) Compare differentiator and integrator. 

 

[3] 

 e) Write the expression for time period of astable multivibrator using a 555 timer. [2] 

 f) Evaluate the conversion time of counter type ADC. [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain the operation of two-stage differential amplifier with a neat diagram. [7] 

 b) A BJT differential amplifier is biased from a 1mA constant resistor in each 

emitter. The collectors are connect to a voltage of 0.1V is applied between the 

two bases.  

(i) Find the signal current in the emitter  

(ii) What is the total emitter current in each BJT?  

(iii) What is the signal voltage at each collector? Assume α=1 

(iv) What is the voltage gain realized when the output is taken between the two    

      collectors?  

 

 

 

 

 

 

 

[7] 

    

3. a) Give the high frequency model of an Op-Amp with single break frequency and 

analyze the open loop voltage gain as a function of frequency. 

 

[7] 

 b) What is meant by an integrated circuit? Give the classification of ICs based on 

number of components integrated on the same chip. 

 

[7] 

    

4. a) Draw and explain the operation of precision full-wave rectifier? [7] 

 b) Derive the expression for frequency of oscillations for a triangular wave 

generator with a neat circuit diagram. 

 

[7] 

    

5. a) Illustrate the operation of Four-Quadrant multiplier.  [7] 

 b) With the neat circuit diagram of second order generalized active filter derive the 

expression for transfer function. 

 

[7] 

    

6. a) Describe the important parameters of PLL, which make it suitable for frequency 

multiplication and division applications?  

 

[7] 

 b) Explain the operation of FSK generator using 555 Timer. [7] 

    

7. a) Analyze the operation of successive approximation type ADC.  [7] 

 b) Find out step size and analog output of 4-bit R-2R ladder type DAC when input 

is 0100 and 1100. Assume Vref= +5V. 

 

[7] 
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  PART–A(14 Marks)  

1. a) What is meant by balanced output and unbalanced output in differential 

amplifier? 

[2] 

 b) List the ideal characteristics of an Op-Amp. [2] 

 c) Define total output offset voltage and thermal drift. [2] 

 d) Draw the circuit diagram and frequency response of wide band-pass filter. [3] 

 e) What are the basic building blocks of PLL? [2] 

 f) How dual slope ADC provides noise rejection. [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Draw the circuit diagrams of all four differential amplifier configurations.  [7] 

 b) Explain the concept of level translator in detail. [7] 

    

3. a) i) A 100 PF capacitor has a maximum charging current of 150 µA. What is the  

   slew rate? 

ii) An operational amplifier has a slew rate of 2 V / µs. If the peak output is 12 V,  

    what is the power bandwidth?  

 

 

 

[7] 

 b) What are the DC characteristics of op amp and describe them briefly. [7] 

    

4. a) Sketch the circuit of Log amplifier and explain its operation and derive the 

relation between input and output with temperature compensation also. 

 

[7] 

 b) Design and write the working principle of square wave generator for a frequency 

of 5KHz and supply voltages of +12V and -12V. 

 

[7] 

    

5. a) Explain the operation of Sample & Hold circuit with a neat circuit diagram. [7] 

 b) Design and plot the frequency response of a first order high pass filter for pass 

band gain of 2 and lower cut-off frequency of 1 KHz. 

 

[7] 

    

6. a) Illustrate the operation of Schmitt trigger using a 555 timer. 

 

[7] 

 b) Give the block diagram of IC 566 VCO and explain its operation. [7] 

    

7. a) Evaluate the circuit of R-2R ladder DAC with any two possible combinations 

and mention the drawbacks of it. 

 

[7] 

 b) List out the DAC and ADC specifications and compare them in detail. [7] 
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  PART–A (14 Marks)  

1. a) Explain the storage systems used in a computer. [3] 

 b) Explain surface modeling. [2] 

 c) What is adaptive control? [2] 

 d) Explain MI CLASS system. [2] 

 e) Name different types of CMM. [2] 

 f) Explain MRP and what are the various inputs of MRP. [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Discuss about the input devices of CAD system.  [7] 

 b) Why CAD replaced conventional design? In what way the CAD helps is 

productive manufacturing? 

 

[7] 

    

3. a) Explain in detail about Bezier surfaces and the Coons surfaces. [7] 

 b) What are the major surface entities provided by CAD/CAM system?  [7] 

    

4. a) What do you understand by DNC system? Explain in detail about DNC system. [7] 

 b) Write the part program for the following profile 

 

 

 

 

 

 

 

[7] 

    

5. a) Explain various components of a FMS in detail. [7] 

 b) Explain the importance of CAPP in manufacturing industries. [7] 

    

6. a) Explain the advantages and limitations of Non-Contact inspection over optical 

and contacts type.  

 

[7] 

 b) Explain any two contact type inspection methods with neat sketch. [7] 

    

7. a) Explain the following FMS layout configurations with a neat sketch. 

(i) In-line 

(ii) Open-field 

(iii) Ladder 

(iv) Loop 

 

 

 

 

[7] 

 b) Differentiate Lean manufacturing and Mass production. [7] 
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  PART–A (14 Marks)  

1. a) What are typical hardware components of a stand-alone CAD system?  [2] 

 b) What is wire frame modeling? [2] 

 c) What is right hand rule? [2] 

 d) Discuss benefits of GT in various Manufacturing industries. [3] 

 e) What is the need of quality control in a manufacturing industry? How CAQC is 

useful in quality control. 

 

[3] 

 f) What is MRP? What are its features? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) What do you understand by Hidden surface removal in detail with its advantages 

and limitation. 

 

[7] 

 b) Define Clipping. Enumerate simple clipping algorithm. [7] 

    

3. a) Explain in detail about Constructive Solid modeling. [7] 

 b) What are the various editing commands used in drafting system. [7] 

    

4. a) Explain the following 

(i) point-to-point cut mode 

(ii) straight cut mode 

(iii) contouring cut mode 

 

 

 

[7] 

 b) Describe various G and M code in CNC machines [7] 

    

5. a) How the human resources are utilized in FMS [7] 

 b) Differentiate retrieval type and generative type CAPP systems. Explain their 

advantages and disadvantages. 

 

[7] 

    

6. a) What are the various CMM machines used in industries? Explain any two in 

brief. 

 

[7] 

 b) Explain the importance of the integration of CAD/CAM with inspection system. [7] 

    

7. a) What do you mean by Computer integrated manufacturing? Explain in brief [7] 

 b) What are the principles of Lean manufacturing. [7] 
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  PART–A (14 Marks)  

1. a) Write any three differences between Raster-scan technique and Random scan 

technique. 

 

[3] 

 b) Write the important features of layers. [2] 

 c) Explain about servomotors used in spindle and feed control used in CNC 

machine tools .  

 

[3] 

 d) Explain any two functions of FMS computer control system. [2] 

 e) How accuracy differs from precision? [2] 

 f) What are various material handling systems? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Enumerate about following input devices of CAD system 

(i) Light pen 

(ii) Digitizers 

(iii) Joy stick 

(iv) Mouse 

(v) keyboard 

 

 

 

 

 

[7] 

 b) What are components of a CRT? Explain with neat sketch. [7] 

    

3. a) Define solid modeling and explain the solid modeling in brief with its advantages 

and limitations.  

 

[7] 

 b) What are the primitives used in solid modeling? [7] 

    

4. a) Differentiate NC and CNC. [7] 

 b) Why CAD is preferred over NC machines?  [7] 

    

5. a) How part classification is made in Group technology? [9] 

 b) What are the advantages and limitations of group technology? [5] 

    

6. a) What are the major functions of CAQC in manufacturing industry? [7] 

 b) Draw and explain various CMMS used in manufacturing industry. [7] 

    

7. a) Write any three major functions of AS/RS and write their advantages and 

disadvantages?  

 

[7] 

 b) What re the various computer control systems used in CIM? [7] 
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  PART–A (14 Marks)  

1. a) What is polygon clipping? [2] 

 b) Name any six manipulation techniques in CAD. [2] 

 c) What is machining centre and explain its characteristics? [3] 

 d) Explain part design attributes. [2] 

 e) What are the various non-contact inspection methods? [3] 

 f) What do you understand by lean manufacturing? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain different types of plotters. [7] 

 b) What is ICG? Explain various elements of ICG. [7] 

    

3. a) What are the trending CAD/CAM softwares? Explain their applications in 

various industries. 

 

[7] 

 b) What are the different display commands used in CAD modeling system? [7] 

    

4. a) Explain about computer aided part programming and what are its advantages and 

limitations? 

 

[7] 

 b) Explain about open loop and closed loop systems. [7] 

    

5. a) Discuss OPTIZ coding system. [7] 

 b) Enumerate steps involved in production flow analysis. [7] 

    

6. a) Explain following optical non-optical methods in detail 

(i) scanning laser beam device 

(ii) photogrammetry 

 

 

[7] 

 b) Enumerate the role of computers in quality control. [7] 

    

7. a) Discuss various principles of material handling system. [7] 

 b) Define AGV and explain different functions of AGV. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

DIGITAL IMAGE PROCESSING 
 (Common to Electronics & Communication Engineering and Electronics & Instrumentation 

Engineering and Electronics & Computer Engineering) 
Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Explain the function of image sensor. [3] 

 b) What are the advantages of filtering in frequency domain? [3] 

 c) Write the difference between image restoration and image enhancement. [2] 

 d) Compare orthogonal and bi-orthogonal wavelets. [2] 

 e) Explain how a point can be detected in an image. [2] 

 f) What is the purpose of color model? Explain. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) What is the need of image transform? List out various transforms used in Image 

Processing. 

 

[7] 

 b) Derive the basis function of Walsh transform. [7] 

    

3. a) State and prove conjugate symmetry and orthogonality property of 2D DFT. [7] 

 b) Explain about histogram specifications. [7] 

    

4. a) Explain Spatial filtering in Image enhancement. [7] 

 b) Define and Explain the geometric mean filtering. Write the advantages and 

disadvantages. 

 

[7] 

    

5. a) Draw and explain the general image compression system model. [9] 

 b) Write a short note on Wavelet Packets. [5] 

    

6. a) How can you control Over segmentation problem? Explain it. [7] 

 b) Explain about morphological hit-or-miss transform. [7] 

    

7. a) What is color image smoothing? Explain how smoothing will done by 

neighborhood averaging. 

 

[9] 

 b) Briefly discuss about Complements on the color circle. [5] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

DIGITAL IMAGE PROCESSING 
 (Common to Electronics & Communication Engineering and Electronics & Instrumentation 

Engineering and Electronics & Computer Engineering) 
Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Write some applications of KL transform. [3] 

 b) Differentiate between linear spatial filter and non-linear spatial filter. [3] 

 c) How to estimate the degradation function by experimentation. [2] 

 d) Write the difference between Fourier transform and wavelet transform. [2] 

 e) Explain the effect of noise on edge detection. [2] 

 f) What is Image segmentation based on color. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the following terms: 

(i) Adjacency   (ii) Connectivity    (iii) Regions    (iv) Boundaries 

 

[7] 

 b) Compute Haar Transform for following N Value. N=8. [7] 

    

3. a) With an example, explain the concept of histogram equalization. [7] 

 b) Explain Spatial filtering in Image enhancement. [7] 

    

4. a) Explain the need for Image restoration. [7] 

 b) Explain about periodic noise reduction using frequency domain filtering. [7] 

    

5. a) Write short notes on Image Pyramids and Sub band coding. [7] 

 b) What are the various Multi resolution analysis requirements? Explain. [7] 

    

6. a) Explain the significance of thresholding in image segmentation. [7] 

 b) Define the morphological operation and Explain the following: 

(i) Erosion        (ii) Dilation 

 

[7] 

    

7. a) Explain pseudo color image processing and pseudo color coding approaches. [8] 

 b) Write significance of RGB color model and Explain about it. [6] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

DIGITAL IMAGE PROCESSING 
 (Common to Electronics & Communication Engineering and Electronics & Instrumentation 

Engineering and Electronics & Computer Engineering) 
Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Define neighborhood of a pixel. [3] 

 b) What is log transformation? How it is useful in image processing. [3] 

 c) Write the drawback of inverse filtering. [2] 

 d) What do you meant by wavelet packet? [2] 

 e) What is meant by image segmentation? Write its use in image processing. [2] 

 f) Write the purpose of color model. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) State 2D sampling theorem and explain about aliasing in images. [7] 

 b) Explain about KL Transform with an example. [7] 

    

3. a) Explain the use of first derivative for image enhancement by taking a 3˟3 region 

of image using the magnitude of the gradient. 

 

[7] 

 b) Define Histogram of Image. Explain the concept of Histogram Equalization 

technique for Image enhancement. 

 

[7] 

    

4. a) Explain the concept of Inverse Filtering and also mention the limitations of it. [7] 

 b) Explain the concept of minimum mean square error filtering. [7] 

    

5. a) Describe arithmetic coding with an example for compression of image. [7] 

 b) What is meant by block transform coding? Explain. [7] 

    

6. a) Explain the basics of intensity thresholding in image segmentation. [7] 

 b) Prove that Erosion and Dilation are dual to each other. [7] 

    

7. a) Discuss the procedure for conversion from RGB color model to HSI color model. [7] 

 b) Describe the histogram based processing in color images. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

DIGITAL IMAGE PROCESSING 
 (Common to Electronics & Communication Engineering and Electronics & Instrumentation 

Engineering and Electronics & Computer Engineering) 
Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What is the need for image transform? Explain. [3] 

 b) Write short notes on selective filtering. [3] 

 c) Give the relation for degradation model for Continuous function. [2] 

 d) What is the need for Compression? [2] 

 e) Write short notes on morphological gradient. [2] 

 f) Explain color complements. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the fundamental steps in digital image processing which can be applied 

to images. 

 

[7] 

 b) Give any five properties of two dimensional DFT. [7] 

    

3. a) Explain about image smoothing using Ideal low pass filter. [7] 

 b) How Gray level transformation helps in contrast enhancement? Discuss. [7] 

    

4. a) What is the purpose of image restoration? Explain the model of image 

degradation and restoration process using suitable block diagram. 

 

[7] 

 b) With an example, explain the concept of image reconstruction from projections. [7] 

    

5. a) Draw the block diagram of lossless predictive coding model and explain it. [7] 

 b) Explain about wavelet transform in two dimensions. [7] 

    

6. a) Explain about Boundary Extraction and Region Filling Algorithm. [7] 

 b) Explain watershed transformation and discuss about its advantages and 

disadvantages. 

 

[7] 

    

7. a) Explain about color segmentation process. [7] 

 b) Discuss any two color models used in color image processing. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS 

(Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Write short notes on Architecture Activities. [3] 

 b) What is software product line? [2] 

 c) Explain How to Use a Design Pattern. [3] 

 d) What are creational patterns? Write intents of creational patterns. [2] 

 e) Describe Structures of Factory Method and Builder Patterns. [2] 

 f) Identify and explain Design Problems of document editor.   [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain architecture as a transferable, re-usable model with an example.  [7] 

 b) What are the architectural styles? List it’s patterns. [7] 

    

3. a) Discuss in detail implementation of CBAM.  [7] 

 b) What are the Techniques for repairing interface mismatch and avoiding interface 

mismatch? 

 

[7] 

    

4. a) Discuss in detail Catalog of Design Pattern. [7] 

 b) Explain Factory method with an example. [7] 

    

5. a) Explain the structure of decorator pattern with suitable example.  [7] 

 b) Explain the structure of Bridge pattern with example. [7] 

    

6. a) Explain Intent, Applicability and structure of Behavioral patterns. [7] 

 b) Explain the observer design pattern and discuss the consequences and 
implementation issues. 

 

[7] 

    

7. a) Explain Document Structure and User Operations of Designing a Document 

Editor.  

 

[7] 

 b) Discuss about the supporting multiple window systems design problem. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS 

(Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) What are the Quality Attributes? [2] 

 b) Explain Participants in the ATAM. [3] 

 c) Explain how to Select a Design Pattern. [2] 

 d) Explain about Façade of structural pattern. [2] 

 e) Write a short note on chain of responsibility. [2] 

 f) Explain about document structure. [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Why Software Architecture is Important? Explain The Architecture that Enables 

a System's Quality Attributes.  

 

[7] 

 b) Explain in detail about reconstructing software architecture. [7] 

    

3. a) What are the steps that can be specified in component based design as Search. [7] 

 b) Explain the phases of ATAM. [7] 

    

4. a) Explain the builder pattern with example. [7] 

 b) Discuss in detail MVC architecture in small talk. [7] 

    

5. a) Explain Composite, Decorator of structural Patterns. [7] 

 b) Explain collaborations of Flyweight. [7] 

    

6. a) Explain Participants, Collaborations and Consequences of strategy pattern. [7] 

 b) Explain the participants, collaborations, implementation and Sample code of the 
mediator pattern. 

 

[7] 

    

7. a) Discuss in detail Celsius Tech product line development with concepts of design 

patterns. 

 

[7] 

 b) Explain the Spelling Checking and Hyphenation design problem in detail. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS 

(Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Why is Software Architecture Important? [2] 

 b) List different Outputs of the ATAM. [2] 

 c) Differentiate between Structural and Creational Patterns. [2] 

 d) How design patterns solve design problems. [2] 

 e) What are consequences of Bridge Pattern? Explain its Known uses. [3] 

 f) Explain Document Structure of Document Editor [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Differentiate between System Architecture versus Software Architecture. [7] 

 b) Discuss in detail Architectural Structures and Views. [7] 

    

3. a) Explain the Quantitative approach of Architecture design decision making  for 

CBAM. 

 

[7] 

 b) Explain the impact of software architecture in future use. [7] 

    

4. a) State and explain the classification of design patterns. [7] 

 b) Explain the singleton pattern with an example? [7] 

    

5. a) Explain in detail Adapter, Proxy of Structural Patterns.  [7] 

 b) Explain consequences of façade and flyweight. [7] 

    

6. a) Explain Participants, Collaborations and Consequences of template method. [7] 

 b) Discuss the implementation issues of Iterator. [7] 

    

7. a) Discuss in detail inter operability of World Wide Web in design pattern.  [7] 

 b) Explain supporting multiple look and feel standards and user operations. [7] 
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IV B.Tech I Semester Regular/Supple Examinations, March - 2021 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS 

(Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Explain reasons for software architectures importance. [2] 

 b) Explain Participants in the CBAM. [2] 

 c) Explain Describing Design Patterns. [2] 

 d) Write sample code for singleton pattern. [2] 

 e) Describe the Structure and participants of Observer Pattern. [3] 

 f) What are seven problems of Lexi’s Design? Explain. [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) List and Explain quality attributes for system and software?  [7] 

 b) Describe reference models and reference architectures. [7] 

    

3. a) Explain Utility and Utility-Response Curves of CBAM.  [7] 

 b) Explain about software product lines. [7] 

    

4. a) List and explain various ways of organizing the design patterns.  [7] 

 b) Explain Builder pattern with an example. [7] 

    

5. a) Discuss in detail about any two Structural Patterns  [7] 

 b) Explain collaborations and consequences of Flyweight and Proxy. [7] 

    

6. a) Explain Participants, Collaborations and Consequences of iterator pattern.  [7] 

 b) Discuss the consequences and implementation issues of memento. [7] 

    

7. a) Discuss in detail Air Traffic Control designing for high availability  [7] 

 b) Which pattern can be used to achieve multiple look and feel in any product 

design? 

 

[7] 
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IV B.Tech I Semester Supplementary Examinations, March - 2021 

PRESTRESSED CONCRETE  
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) Differentiate between partial and full prestressing. [4] 

 b) Write the advantages and disadvantages of post tensioning system. [4] 

 c) List out the various types of loss of prestress in pre tensioned members. [4] 

 d) How do you control the deflections in PSC members? [4] 

 e) How do prestressed concrete beams behave in torsion? [3] 

 f) What is the anchorage zone? [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What are requirements of high strength concrete? Explain it.  [8] 

 b) Describe the applications of prestressed concrete member. [8] 

    

3. a) Describe in detail about the load balancing method.  [8] 

 b) A concrete beam of symmetrical I-section spanning 8m has flange width and thickness 

of 200mm X 600mm respectively. The overall depth of the beam is 400mm. The 

thickness of the web is 80mm. The beam is prestressed by a parabolic curve with an 

eccentricity of 15mm at the centre and zero at the supports with an effective force of 

100kN. The live load is 2kN/m. Draw the stress distribution diagram at the centre 

section for extreme fibre stresses. 

 

 

 

 

[8] 

    

4. a) Derive the loss due to elastic shortening of concrete. [4] 

 b) A pre tensioned beam 400 mm wide and 600 mm deep is pre stressed by 12 

wires each of 10 mm diameter initially stressed to 1200 N/mm2
 with their 

centroids located 100 mm from the soffit. Estimate the final percentage loss of 

stress due to elastic deformation, creep, shrinkage and relaxation using the 

following data: 

Relaxation of steel stress = 90 N/mm2
 

Es =210 kN/mm2, EC = 35 kN/mm2
 

Creep coefficient = 1.5 

Residual shrinkage strain = 2 x 10-4 

 

 

 

 

 

 

 

 

[12] 

    

5. a) Distinguish clearly between short term and long term deflections of prestressed 

concrete members.  

 

[8] 

 b) Discuss about design for flexural resistance. [8] 
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6. a) Outline the factors influencing the ultimate shear resistance of prestressed 

concrete sections with flexure shear cracks.  

 

[8] 

 b) A prestressed girder of rectangular section 150mm wide by 300mm deep is to 

be designed to support an ultimate shear force of 130kN. The uniform prestress 

across the section is 5N/mm2.  If fck = 40 N/mm
2
 and Fe-415 HYSD bars of 

8mm diameter, design suitable spacing for the stirrups conforming to the Indian 

standard code IS: 1343 recommendations. Assume cover to the reinforcement 

as 50mm. 

 

 

 

 

 

[8] 

    

7. a) Explain with sketches the effect of varying the ratio of depth anchorage to depth 

of end block on the distribution of bursting tension. 

 

[8] 

 b) Briefly outline the Magnel’s method of computing the horizontal and transverse 

stresses in end blocks subjected to concentrated force from anchorage. 

 

[8] 
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IV B.Tech I Semester Supplementary Examinations, March - 2021 

COMPUTER NETWORKS 
(Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A(22 Marks)  

1. a) Write about connection-oriented service-reliable communication. [4] 

 b) Discuss various carriers used in ATM networks. [4] 

 c) How to establish flow control using sequence numbers. [4] 

 d) Write short notes on routing for mobile hosts. [4] 

 e) What are the services provided by transport layer? [3] 

 f) Explain dynamic and static web documents with suitable example. [3] 

    

  PART–B(3x16 = 48 Marks)  

2. a) Explain various network categories based on size of network and physical 

structures. 

 

[8] 

 b) List out and explain milestones in establishment of internet. [8] 

    

3. a) In detail explain how frequency division multiplexing combines analog signals. [8] 

 b) Explain how narrow band ISDN replace the analog telephone system with a 

digital one. Explain its expansion to broadband ISDN. 

 

[8] 

    

4. a) Where do we use wireless LAN? Draw the architecture and explain its frame 

format. 

 

[8] 

 b) What is the window size of sender and receiver sides in selective repeat 

protocol? Explain with timing diagram. 

 

[8] 

    

5. a) Explain congestion control in virtual circuit sub nets and datagram subnets. [8] 

 b) With an example explain 5 different phases of Link State Routing Algorithm. [8] 

    

6. a) Write about connectionless unreliable transport protocol and its services. [8] 

 b) Discuss the following with respect to Transmission Control Protocol 
i. TCP connection management modeling 

ii.  TCP transmission policy   

      iii.        TCP segment header. 

 

 

 

[8] 

    

7. a) Write about internet radio and voice over IP services in multimedia. [8] 

 b) With neat sketch explain the architecture, services and message format of 

Electronic Mail. 

 

[8] 
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IV B.Tech I Semester Supplementary Examinations, March – 2021 

DESIGN AND DRAWING OF IRRIGATION STRUCTURES 

(Civil Engineering) 

Time: 3 hours        Max. Marks:75 

Answer any ONE Question 

All Questions carry equal marks  

***** 

1 Design and draw the surplus work of a tank forming part of a chain of Tanks. The 

combined catchment area of the group of tanks is 28.45 sq.km and the area of the 

catchment intercepted by the upper tank is 20.85 sq.km. 

 

It is decided to store water in the tank to a level of + 12.50 m above M.S.L. limiting the 

submersion of fore share lands upto a level of 13.25 m above M.S.L. The ground level at 

the proposed site of work is +11.00m, and ground level below the proposed surplus 

slopes off till it reaches +10.00m in about 6m distance. 

 

The tank bund has a top width of 2m at level +14.00 with 2:1 side slopes on either side. 

The tank bunds are designed for a saturation gradient of 4:1 with one meter clear cover. 

The foundations are of hard gravel at a level of 9.50 meters near the site of work.  

( Assume Ryve’s coefficient _ as 9 and modified coefficient c as 1.50 ) 

  

 OR  

2 Design and draw a Trapezoidal notch fall of 2 meters with the following data. Assume 

coefficient of discharge for trapezoidal notch as 0.70. 

 

(a) Hydraulic particulars of the canal above fall 

Full supply discharge = 5 cubic meters/seconds 

Bed width is 6.00 meters 

Bed level is + 10.00 

Full supply depth is 1.50 meters 

F.S.L + 11.50 

Top of bank 2.00 meters wide at level +12.50 

Half supply depth : 1.00 meter 
 

(b) Hydraulic particulars of canal below fall 

Full supply discharge = 5 cubic meters/ second 

Bed width = 6.00 meters 

Bed level = + 8.00 

Full supply depth 1.50 meters 

F.S.L + 9.50 

Top of bank 2.00 meters wide at level + 10.50 

The ground level at the site of work is + 10.50 

Good soil is available for foundation at + 8.50  
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IV B.Tech I Semester Regular/Supplementary Examinations, March – 2021 

GEOTECHNICAL ENGINEERING - II 
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 
1.Provide Terzaghi’s bearing capcity factors table/chart and Fox’s depth correction factors. 

 

  PART–A(14 Marks)  

1. a) What modes of failures occur in a finite slope and explain to the point. [3] 

 b) Derive an expression for active earth pressure when the ground surface is 

inclined. 

 

[3] 

 c) Determine ultimate bearing capacity of a strip footing, 1.2 m wide, and having 

the depth of foundation of 1.0 m. Use Terzaghi’s theory and assume general 

shear failure. Take ’= 35
o
, = 18 kN/m

3
 and c’= 15 kN/m

2
. 

 

 

[2] 

 d) What is negative skin friction? What is its effect on the pile? [2] 

 e) Write the types of well foundation and mention any two merits. [2] 

 f) List the various methods of boring. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) What will be the factors of safety with respect to average shearing strength, 

cohesion and internal friction of a soil, for which the shear strength parameters 

obtained from the laboratory tests are c' = 32 kN/m
2
 and ' = 18°; the expected 

parameters of mobilized shearing resistance are cm' = 21 kN/m2 and ' = 13° 

and the average effective pressure on the failure plane is 110 kN/m
2
 . For the 

same value of mobilized shearing resistance determine the following:  

i) Factor of safety with respect to height;  

ii) Factor of safety with respect to friction and cohesion is unity; and  

iii) Factor of safety with respect to strength. 

 

 

 

 

 

 

 

 

[7] 

 b) Using the ordinary method of slices, determine the factor of safety for the slope 

undergoing seepage and for the failure surface shown in the figure below. The 

soil properties are: = 2Mg/m
3
, c’ = 30 kN/m

2
, ’= 30

o
. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

[7] 

 

 

 

Code No: R1641013 Set No. 1 R16 

1 of 2 



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

 

 

 

 

 

 

    

3. A retaining wall with a smooth vertical back retains sand backfill for a depth of 

7m. The backfill has a horizontal surface and has c’= 0, ’= 25
o
, =17 kN/m

3
, 

sat= 20 kN/m
3
. Calculate the magnitude of the total thrust against the wall for 

the conditions given below: 

i) Backfill fully drained but the top of the wall is restrained against yielding, ii) 

backfill fully drained and the wall is free to yield, and iii) wall free to yield, 

water table at 3 m depth and there is no drainage. Determine the point of 

application of the resultant thrust for case iii.  

 

 

 

 

 

 

 

[14] 

    

4. a) i) Explain the factors affecting bearing capacity of soil. 

ii) Write the factors affecting the location of foundation. 

 

[7] 

 b) A 30 cm square test plate settles by 18 mm in a plate load test conducted on a 

granular soil when the loading intensity was 200 kN/m
2
. Estimate the likely 

settlement in a footing 1.5 m square, resting on the same soil, at the same 

intensity of loading. 

 

 

 

[7] 

    

5. a) A bored pile in a clayey soil failed at an ultimate load of 400 kN. If the pile is 

40 cm diameter and 10 m long, determine the capacity of a group of nine piles, 

spaced 1 m center to center both ways. Take = 0.5. 

 

 

[7] 

 b) Explain in detail the classification of piles. [7] 

    

6. a)  A circular well of 6 m external diameter and 4 m internal diameter embedded 

to a depth of 15 m below the maximum scour level in a sandy soil deposit. The 

well is subjected to a horizontal force of 800 kN acting at a height of 8 m above 

the scour level. Determine the allowable total equivalent resisting force due to 

earth pressure, assuming the rotation is at the base. Take sat= 20 kN/m
3
, = 30

o
; 

factor of safety for passive resistance= 2.0. Use Terzaghi’s analysis. 

 

 

 

 

 

[4] 

 b) Explain the various stages of construction and sinking of well. [10] 

    

7. a) Describe in brief the various geo-physical methods of investigation. Discuss 

their limitations and use.  

 

[10] 

 b) The field N value in a deposit of fully submerged fine sand was 40 at a depth of 

6 m. the average saturated unit weight of the soil is 19 kN/m
3
. Calculate the 

corrected N value as per IS code. 

 

 

[4] 
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1. Terzaghi’s bearing capcity factors chart/table to be provided 

 

  PART–A(14 Marks)  

1. a) Write the expressions for factor of safety with respect to strength, cohesion and 

friction angle. 

 

[3] 

 b) Compare the assumptions of Rankine’s and Coulomb’s theories. [2] 

 c) Define the following terms: Net safe bearing capacity, Gross safe bearing capacity 

and Allowable soil pressure. 

 

[3] 

 d) A 30 cm diameter concrete pile is driven into a homogenous consolidated clay 

deposit (cu= 40 kN/m
2
, = 0.7).  If the embedded length is 10 m, estimate the safe 

load (F.S =2.5) 

 

 

[2] 

 e) List the various components of well foundation. [2] 

 f) What are the various methods of drilling holes for sub-surface investigations?  [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Obtain the factor of safety and analyze the slope of infinite extent having slope 

angle= 25
o
 if it is made of clay having c'= 30 kN/m

2
 , ' = 20°, e = 0.65 and Gs = 

2.7 and under the following conditions: (i) when the soil is dry, (ii) when water 

seeps parallel to the surface of the slope, and (iii) when the slope is submerged. 

 

 

 

[10] 

 b) A vertical cut is to be made in clayey soil for which tests gave c= 30 kN/m, = 16 

kN/m
3
 and = 0. Obtain the maximum height for which the cut may be 

temporarily unsupported. For = 0, and i= 90
o
, Taylor’s stability number is 0.261. 

 

 

[4] 

    

3. a) A smooth vertical wall retains a horizontal granular backfill. Determine the 

Rankine’s and Coulomb’s active and passive pressure coefficients for ’= 30
o
, 

35
o
, and 40

o
.  

 

 

[7] 

 b) A vertical retaining wall 10 m high supports a cohesionless soil (= 18 kN/m
3
). 

The upper surface of the backfill rises from the crest of the wall at an angle 15
o
 

with the horizontal. Determine the total active earth pressure by Culmann’s 

method. 

 

 

 

[7] 
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4. a) A 2.5 m wide square footing is placed at 1.0 m depth in sand where = 18.5 kN/m
3
 

and qc= 8.0 MN/m
2
. The pressure applied at the foundation level is 150 kN/m

2
. 

Bedrock lies at 4.0 m depth. Determine the settlement in 20 years. 

 

 

[7] 

 b) A strip footing 1.2 m wide, is supported on a soil with its base at a depth of 1 m 

below ground surface. The soil properties are c’= 15 kN/m
2
, ’= 28

o
, t= 18 

kN/m
3
, ’= 10 kN/m

3
. Determine the ultimate bearing capacity if (i) water table is 

at a great depth (ii) water table is at the level of the base of the footing and (iii) 

water table is at the ground surface. Use the Terzaghi equation. 

 

 

 

 

[7] 

    

5. a) The following data was obtained in a vertical pile load test on a 300 mm diameter 

pile: 
Load (kN) 50 100 200 300 400 500 600 

Settlement 

(mm) 

2.5 4.0 9.5 16.5 27.0 40.5 61.0 

Plot the load-settlement curve and determine the allowable load as per IS code. 

 

 

 

 

 

[10] 

 b) A pile load test on a 40 cm diameter concrete pile in a deposit of sand indicates a 

settlement of 4 mm under a load of 400 kN. Estimate the settlement of a 4x4 pile 

group. The piles are driven at a spacing of 100 cm. the total load on the group is 

6400 kN. 

 

 

 

[4] 

    

6. a) Explain with a neat figure various components of a well foundation and their uses.  [7] 

 b) A circular well of 5 m external diameter and steining thickness 1 m is used as 

foundation for a bridge pier in a sandy stratum. The submerged unit weight of 

sand is 1.0 t/m
3
 and angle of shearing resistance, = 30

o
. The well is subjected to a 

horizontal force of 50 t and a total moment of 500 t-m at the scour level. The 

depth of well below scour level is 12 m. Assuming the well to be light, check the 

lateral stability of the well. 

 

 

 

 

 

[7] 

    

7. a) What are the factors that affect the sample disturbance? How are these 

minimized? 

 

[7] 

 b) Describe any two types of samplers used for obtaining undisturbed samples. [7] 
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1. Taylor’s Stability chart for=0 may be provided. 

2. Terzaghi’s bearing capcity factors chart/table to be provided. 

 

  PART–A(14 Marks)  

1. a) A cut of depth 10 m is made in a cohesive soil deposit (c= 30 kN/m
2
, = 0 and 

= 19 kN/m
3
). There is a hard stratum under the cohesive soil at a depth of 12 m 

below the original ground surface. If the required factor of safety is 1.50, 

determine the safe slope. 

 

 

 

[3] 

 b) Define earth pressure at rest. Show the distribution of earth pressure on a 

retaining wall, assuming the soil to be dry. 

 

[2] 

 c) What are the different types of settlements, which can occur in a foundation? 

How are these estimated? 

 

[3] 

 d) Describe any two different categories of piles and classification of pile 

foundations. 

[2] 

 e) List the various forces acting on a well foundation. [2] 

 f) What are the various corrections applied to a standard penetration test result.  [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) An infinite slope consists of 5m of soil lying on top of bedrock. The bedrock 

and the soil surface are both inclined at 23
o
 to the horizontal. The soil properties 

are: = 18.5 kN/m
3
, c’= 15 kN/m

2
, and ’= 20

o
. Assume the slope is dry. 

i. What is the maximum shear stress developed within the soil? 

ii. What is the maximum shear strength available in the soil? 

iii. What is the factor of safety for the slope?  

iv. What should be the maximum possible depth for the soil before it 

becomes unstable? 

v. Assuming the friction is fully mobilized, what is the factor of safety 

with respect to cohesion?  

 

 

 

 

 

 

 

 

 

[10] 

 b) Determine the critical angle of an infinite slope in a clay soil having c’= 20 

kN/m
2
, ’= 20

o
, Gs= 2.72, and e= 0.9 when it is in its dry state. 

 

[4] 

    

3. A retaining wall with a vertical back, 8m high, supports a sand soil with c’= 0 

and ’= 34
o
. Neglecting wall friction, calculate the total active thrust on the 

wall, if  

i) the water table is below the base of the wall (= 16 kN/m
3
). 

ii) The water table rises up to a height of 4m above the base of the 

wall (sat= 20.5 kN/m
3
). 

iii) The water table rises up to the ground surface. 

iv) If the wall is restrained against yielding, what is the magnitude of 

the lateral thrust for conditions at (i). 

 

 

 

 

 

 

 

 

[14] 
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4. a) A 2.0 m wide continuous foundation carries a wall load of 350 kN/m in a 

clayey soil where = 19.0 kN/m
3
, c’= 5 kN/m

2
 and ’= 23

o
. The foundation 

depth is 1.5 m. Determine the factor of safety of this foundation. 

 

 

[7] 

 b) A 5m x 10m flexible raft foundation applies a net uniform pressure of 250 

kN/m
2
 to the underlying soil. The foundation is placed 5 m below the ground 

level, and there is bedrock at a depth of 5 m below the bottom of the raft. The 

modulus of elasticity and Possion’s ratio of the soil are 40 MN/m
2
 and 0.3 

respectively. Determine the elastic settlement at the center and corner of the 

foundation. 

 

 

 

 

 

[7] 

    

5. a) A group of nine piles arranged in a square pattern is to be proportioned in a 

deposit of soft clay. Assuming the piles to be square (with side 300 mm) and 10 

m long, work out the spacing for 100 per cent efficiency of the pile group. 

Neglect bearing and assume adhesion factor of 0.8.  

 

 

 

[7] 

 b) A 500mm x 500mm concrete pile, 15 m long, penetrates a deep uniform deposit 

of clay (cu= 40 kN/m
2
) and rests in a stratum of good bearing. Estimate the load 

taken by skin friction. Assume the adhesion factor to be 0.8.  

 

 

[7] 

    

6. a) A circular well of 5 m external diameter and steining thickness 1 m is used as 

foundation for a bridge pier in a sandy stratum. The submerged unit weight of 

sand is 1.0 t/m
3
 and angle of shearing resistance, = 30

o
. The well is subjected 

to a horizontal force of 50 t and a total moment of 500 t-m at the scour level. 

The depth of well below scour level is 12 m. Assuming the well to be heavy, 

calculate the total horizontal equivalent force the well can resist. Further, what 

will be the change in value, if the maximum scour level is subjected to a 

surcharge equivalent to 2 m height of soil. 

 

 

 

 

 

 

 

[10] 

 b) Discuss various situations where well foundation is more suitable than any 

other type of foundation with proper reasons. 

 

[4] 

    

7. a) Detail the procedure adopted and significance of the three penetration tests 

conducted on soils in-situ. 

 

[9] 

 b) Describe the salient features of a good sub-soil investigation report. [5] 
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1. Terzaghi’s bearing capacity factors chart/table and Fox’s depth correction factor chart 

to be provided. 

2. Values of Nq chart for piles to be provided. 

 

  PART–A(14 Marks)  

1. a) Define Translational slides and Depth factor in infinite slope failure analysis.  [2] 

 b) List and brief the categories of lateral earth pressures. [3] 

 c) Differentiate between local shear failure and general shear failure. [2] 

 d) List out different methods of installation of piles.  [2] 

 e) List different shapes of wells and describe the features of any two. [2] 

 f) The cone penetration resistance obtained in a clay soil in a CPT was 50 kg/cm
2
. 

Determine the undrained strength of the clay. The total overburden pressure at 

the depth was 100 kN/m
2
. 

 

 

[3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) An infinite slope consists of bedrock inclined at 15
o
 to the horizontal that is 

covered by 4 m (measured vertically) soil with c’=10 kN/m
2
, ’ = 24

o
 and  = 

19.0 N/m
3
. What is the factor of safety of this slope? If there is steady state 

seepage through the soil, with the water table coinciding with the ground level, 

what would be the factor of safety? Assume sat = 20.5 kN/m
3
. 

 

 

 

 

[7] 

 b) A dam of homogenous section is 25 m high with upstream slope of 2.5 to 1.0 and 

downstream slope of 2 to 1. There is a 12 m long horizontal filter at the 

downstream end. Taking a free board of 3m, determine the i) factor of safety of 

downstream slope under steady seepage conditions ii) factor of safety of 

upstream slope under sudden drawdown conditions. 

 

 

 

 

[7] 

    

3. A retaining wall 6 m high, vertical back, supports a saturated clay soil with a 

horizontal surface. The properties of the backfill are: u= 0, cu= 35 kN/m
2
, = 17 

kN/m
3
. Assuming the back of the wall to be smooth, determine: 

i) the depth of tension cracks 

ii) the critical depth of a vertical cut 

iii) the total active thrust against the wall and its point of application, if 

cracks are formed in the tension zone 

iv) What will be the depth of tension cracks, if any, if the backfill carries 

a uniform surcharge of 30 kN/m
2
 over the backfill surface? What will 

be the position of the total active thrust? 

 

 

 

 

 

 

 

 

 

[14] 
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4. a) The following data was obtained from a plate load test carried out on a 60 cm 

square test plate at a depth of 2 m below ground surface on a sandy soil, which 

extends up to a large depth. Determine the settlement of a foundation 3.0m x 

3.0m carrying a load of 110 t and located at a depth of 3m below ground surface. 

Load test data: 
Load intensity, t/m

3
 5 10 15 20 25 30 35 40 

Settlement, mm 2.0 4.0 7.5 11.0 16.3 23.5 34.0 45.0 

Water table is located at a large depth from the ground surface. 

 

 

 

 

 

 

 

 

[7] 

 b) Using the above test data (Q.4a), determine the allowable load on a 1.5m x 1.5m 

column footing ith its base at a depth of 2 m. The permissible settlement for the 

foundation is 20 mm and a minimum factor of safety of 3 is required against 

shear failure. The unit weight of the soil determined at the base of the test pit by 

the core cutter method was 2.0 t/m
3
 

 

 

 

 

[7] 

    

5. a) A 30 cm diameter pile of length 12 m was subjected to a pile load test and the 

following results were obtained. 
Load (kN) 0 500 1000 1500 2000 2500 

Settlement during loading (cm) 0 0.85 1.65 2.55 3.8 6.0 

Settlement during unloading (cm) 4.0 4.6 5.2 5.5 5.8 6.0 

Determine the allowable load. 

 

 

 

 

 

[7] 

 b) A 400mm x 400mm reinforced concrete pile is driven through a deposit of fine 

loose sand and soft clay 20 m thick, to a depth of 1.0 m into an underlying 

stratum of dense sand. The water table is located close to the ground surface. In 

submerged state, the angle of shearing resistance of sand was 35
o
 and unit weight 

10 kN/m
3
. Calculate the point bearing resistance of the pile. 

 

 

 

 

[7] 

    

6. Discuss in detail the causes and remedies for tilts and shifts in well foundations 

with figures. 

 

[14] 

    

7. a) Explain the various methods of boring elaborately. [7] 

 b) Determine the area ratios for the following soil samplers and comment on the 

nature of samples obtained in each of the samplers. 
i) Core cutter 165 mm OD 150 mm ID 

ii) Split barrel 51 mm OD 35 mm ID 

iii) Seamless tube 

(Shelby) 

51 mm OD 48 mm ID 

 

 

 

 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is meant by current distribution factor? [3] 

 b) What is the need of optimal scheduling of hydro thermal system? [3] 

 c) List out the unit commitment solution methods? [2] 

 d) Define the control area. [2] 

 e) What is meant by Tie-Line bias control? [2] 

 f) List out the objectives of the load compensation. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Draw and explain the input output characteristics of thermal power station? [5] 

 b) Consider the following IC curves:  

PG1= -110+55(IC1)+2(IC1)
2
;  

PG2=-150+65(IC2)-2.8(IC2)
2
;  

PG3=-90+45(IC3)-1.2(IC3)
2
.  

The IC’s are in Rs./MWh and PG’s are in MW. The total load at a certain hour of 

the day is 440MW. Neglect transmission losses and do the optimum generation 

scheduling within the accuracy of ± 0.06MW by taking all PG’s as real and 

positive? 

 

 

 

 

 

 

 

[9] 

    

3. a) Explain in detail about the short term coordination and its economic operation? [7] 

 b) A two plant system having a steel plant near the load center and a hydro plant at 

a remote location. The load is 450MW for 14 hours a day and 400MW for 10 

hours a day. The units have the characteristics of C1=125+45PGT+0.074P
2

GT 

Rs/hr; 2= 0.4PGH+0.00281P
2

GH m
3
/s; The loss coefficient B22= 0.001MW

-1
. 

Find the generation schedule, daily water used by the hydro plant and daily 

operating cost of the thermal plant for γj= 80.5 Rs./m
3
-hr? 

 

 

 

 

 

[7] 

    

4. a) Compare the unit commitment with the economic load dispatch? [5] 

 b) Explain the constraints for plant commitment schedules? [9] 
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5. a) Draw and explain the load verses speed characteristics of speed governor 

system? 

[7] 

 b) Find the static frequency drop if the load is suddenly increased by 25MW on a 

system having rated capacity of 450MW, operating load of 200MW, inertia 

constant of 5s, governor regulation of 2Hz /p.u MW and the frequency of 50Hz. 

Also find the additional generation? 

 

 

 

[7] 

    

6. a) Explain the steady state response of two area controlled system. [7] 

 b) Two areas of a power system network are inter connected by a tie line, whose 

capacity is 220MW, operating at a power angle of 45
0
. If each area has a capacity 

of 2200MW and equal speed regulation co efficiency of 3Hz/p.u.MW, find the 

frequency of oscillation of the power for a step change in load. Assume that both 

areas have the same inertia constants of H=4s. If a step load change of 110MW 

occurs in one of the areas, determine the change in the tie line power? 

 

 

 

 

 

[7] 

    

7. a) Discuss how the load balancing is done by using load compensators with 

necessary equations? 

[7] 

 b) A 3 phase 500HP, 50Hz, 11kV star connected induction motor has a full load 

efficiency of 75% at lagging power factor of 0.6 and is connected to a feeder. If 

the power factor of the load is desired to be corrected to 0.85 lagging, find the 

size of the capacitor bank in KVAr and the capacitance of each unit if the 

capacitors are connected in delta and in star? 

 

 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) Define incremental fuel cost and production cost. [3] 

 b) What is meant by maximum hydro efficiency method? [3] 

 c) What are the advantages of dynamic programming approach? [2] 

 d) What is the necessity of keeping frequency constant? [2] 

 e) What is the need of LFC and EDC? [2] 

 f) What are the specifications of load compensator? [2] 

    
  PART–B (4x14 = 56 Marks)  

2. a) Derive the expression for the penalty factor in optimal allocation with losses? [7] 

 b) Incremental fuel costs in Rs/MWh for two units in a plant are given by     

(dC1/dP1)=0.1 P1+20 and (dC2/dP2)=0.12 P2+16. The minimum and maximum 

loads on each unit are to be 20 MW and 125 MW respectively. Determine 

incremental fuel cost and the allocation of load between units for the minimum 

cost when loads are (i) 100 MW,  (ii) 150MW. Assume both the units are 

operating. 

 

[7] 

    
3. a) Obtain the solution of short term hydro-thermal scheduling problem with 

necessary equations? 

 

[7] 

 b) A two plant system that has a hydro plant near the load center and a steam plant 

at a remote location.  The load is 380MW for 16 hours a day and 240MW for 8 

hours a day. The characteristics of the units are C1=155+55PGT+0.7P
2

GT Rs./hr  

2= 0.6PGH+0.000381P
2

GH m
3
/s; The loss coefficient B22= 0.001MW

-1
. Find the 

generation schedule, daily water used by the hydro plant and the daily operating 

cost of thermal plant for γj= 70.5 Rs./m
3
-hr? 

 

 

 

 

 

[7] 

    
4. a) What is meant by optimal unit commitment problem? Explain. [7] 

 b) Analyze the cost function formulation with necessary equations? [7] 

    
5. a) Obtain the block diagram model of speed-governor system by deriving the 

equations? 

 

[7] 

 b) A 500MW generator has a speed regulation of 4.2%. If the frequency drops by 

0.14Hz with an un changed reference, find the increase in the turbine power. 

And also find how much the reference power setting should be changed if the 

turbine power remains constant? 

 

 

 

[7] 

    
6.  Develop the block diagram of load frequency control of two area system. [14] 

    
7. a) Analyze the voltage and current profiles of an un compensated line without load? [7] 

 b) A star connected 420HP, 2200V, 50Hz motor works at power factor of 0.6 

lagging. A bank of mesh connected condensers is used to raise the power factor 

to 0.9 lag. Find the capacitance of each unit and the total number of units 

required , if each unit is rated 440V, 50Hz, the motor efficiency is 85%?  

 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is meant by incremental fuel rate curve? [3] 

 b) What is the need of reserve capacity maintenance? [3] 

 c) What is significance of startup cost in unit commitment problem? [2] 

 d) List out the equipment which will be effected by variable frequency? [2] 

 e) What is the need of LFC of two area system? [2] 

 f) What is meant by natural impedance of the line? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Derive the co-ordination equation of optimal allocation of total load among 

different units? 

 

[7] 

 b) A system consists of two plants connected by a tie line and a load is located at 

plant-2. When 100 MW are transmitted from Plant-1, a loss of 10 MW takes 

place on the tie line. Determine the generation schedule at both the plants and the 

power received by the load when  of the system is 25 Rs/MWh and the 

incremental fuel costs are given by the equation 

(dC1/dP1)=0.03 P1+17 Rs/MWh and (dC2/dP2)=0.06 P2+19 Rs/MWh. 

[7] 

    

3. a) Explain the advantages of combined operation of hydro-thermal plants? [7] 

 b) A two plant system has a thermal station near the load center and a hydro station 

at the remote location. The characteristics of the stations are C1= (22+0.048PGT) 

PGTRs./hr;   W2= 7.6PGH+0.000481P
2

GH m
3
/s and γ2= Rs. 5*10

-4
/m

3
, the 

transmission loss coefficient B22=0.0022MW
-1

. Find the power generation at 

each station and the power received by the load when λ= 60Rs./MWh? 

 

 

 

 

[7] 

    

4. a) Write the algorithm for unit commitment using dynamic programming approach? [7] 

 b) Explain the startup cost and shut down cost considerations in unit commitment 

problem? 

 

[7] 

    

5. a) Discuss how an isolated power system is modeled? Draw speed governor and 

turbine load models? 

 

[7] 

 b) Two generating stations one and two have full load capacities of 250 and 

150MW respectively at a frequency of 50Hz. The two stations are interconnected 

by an induction motor and synchronous generator set with a full load capacity of 

20MW. The speed regulation of station one , station two and the induction motor 

synchronous generator set are 2%, 4.8% and 2.9% respectively. The loads on the 

respective bus bars are 70MW and 50MW respectively. Find the load taken by 

the motor generator set? 

 

 

 

 

 

 

[7] 
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6. a) Draw and explain the block diagram of the load frequency control and economic 

dispatch control of the power system? 

 

[7] 

 b) Two interconnected area one and area two have the capacity of 1500 and 

750MW respectively. The incremental regulation and the damping torque 

coefficient for each area on its own base are 0.4 p.u and 0.8 p.u respectively. 

Find the steady state change in the system frequency from the nominal frequency 

of 50Hz and the change in the steady state tie line power following a 700MW 

change in the load of area one? 

 

 

 

 

 

[7] 

    

7. a) Derive the expression for the maximum power of the un compensated line under 

load? 

 

[7] 

 b) Discuss the need of FACTS controllers in the reactive power control? [7] 
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  PART–A (14 Marks)  

1. a) Define heat rate curve and cost curve. [3] 

 b) Write the statement of optimization problem of the hydro thermal system? [3] 

 c) List out the constraints in unit commitment. [2] 

 d) What will happen if the frequency variation is beyond permissible limits? [2] 

 e) Draw the block diagram of two area controlled case. [2] 

 f) What is meant by an ideal reactive power compensator? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Analyze the economic load dispatch by neglecting the losses? [7] 

 b) A constant load of 420MW is supplied by two 220MW generators 1 and 2 for 

which the fuel cost characteristics are C1= 0.04P
2

G1+22PG1+28 Rs./hr; C2= 0.08 

P
2

G2+12 PG2+38 Rs./hr. The real power generations of units PG1 and PG2 are in 

MW. Find the most economical load sharing between the generators, the saving 

in Rs./day there by obtained compared to the equal load sharing between the two 

generators?  

 

 

 

 

 

[7] 

    

3. a) Obtain the block diagram of hydro electric power plant model. [7] 

 b) In a two plant operation system, the hydro plant operates for 6 hours during each 

day and the steam plant operates throughout the day. The characteristics of the 

steam and hydro plants are CT= 0.028P
2

GT+12PGT+10 Rs./hr and H=0.004 

P
2

GH+26 PGH m
3
/s. When both plants are running, the power flow from the steam 

plant to the load is 195MW and the total quantity of water used for the hydro 

plant operation during 6 hours is 210 x 10
6
m

3
. Find the generation of a hydro 

plant and the cost of the water used by neglecting the transmission losses? 

 

 

 

 

 

 

[7] 

    

4. a) Explain the spinning reserve and startup cost constraints of the unit commitment 

problem? 

 

[7] 

 b) Discuss the advantages and disadvantages of priority list method in solving the 

unit commitment problem? 

 

[7] 
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5. a) Obtain the modeling of steam turbine and generator. [7] 

 b) A 120MVA turbo generator on full load operates at 50Hz. A load of 45MW is 

suddenly reduced on the machine. The steam valves to the turbine commence to 

close after 0.5s due to the time lag in the governor system. Assuming the inertia 

to be constant, H=6.2kW-s/kVA of the generator capacity, find the change in the 

frequency that occurs in this time? 

 

 

 

 

[7] 

    

6. a) By drawing the model graphs, explain the frequency deviation, tie-line power 

change proportional to the step change in the second area? 

 

[7] 

 b) Two interconnected area one and area two have the capacity of 1500 and 

750MW respectively. The damping torque coefficient for each area on its own 

base is 0.6 p.u. Find the steady state change in the system frequency from the 

nominal frequency of 50Hz and the change in the steady state tie line power 

following a 650MW change in the load of area one without governor control 

action? 

 

 

 

 

 

[7] 

    

7. a) Explain how the voltage regulation is improved by load compensation with 

necessary equations? 

 

[7] 

 b) A synchronous motor having a power consumption of 55kW is connected in 

parallel with a load of 220kW having lagging power factor of 0.6. If the 

combined load has power factor of 0.85, what is the value of leading reactive 

kVAr supplied by the motor and at what power factor it is working? 

 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is plane stress? Give example. [3] 

 b) Define banded matrix. What is half band width? [2] 

 c) Write the hermite shape functions of 2 Node beam element. [2] 

 d) Write the advantages of axisymmetric formulation. [3] 

 e) Write the shape functions of 1D cubic element. [2] 

 f) What is dynamic analysis? [2] 

  PART–B (4x14 = 56 Marks)  

2. a)  Apply the principle Rayleigh–Ritz method and evaluate the approximate 

deflection of a fixed beam of length ‘L’ subjected to a point load ‘p’ at the 

center of the span. 

[9] 

 b) Explain the basic steps of FEM. [5] 

    

3. a) Consider a simple one dimension structure with three elements, explain the 

process of stiffness matrix and load vector assembly. 

[7] 

 b) Write the conditions for selection of interpolation function. Explain about 

Pascal triangle. 

[7] 

    

4.  Given the three-bar structure subjected to the prescribed load at point D equal to 

10
3
 N as shown in Figure.1. The Young’s modulus is E = 10

11 
N/m

2
, the cross-

sectional area of the bar BC is 2 x 10
-2

 m
2
 and that of BD and BF is 10

-2
 m

2
. 

Note that the point D is free to move in the x-direction. Coordinates of joints are 

given in meters. 

i) Construct the global stiffness matrix and load matrix. 

ii) Solve for the unknown displacements at point B and displacement in the 

x-direction at point D. 

iii) Find the stresses in the three bars. 

 
Figure.1 

[14] 
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5. a) Derive the strain displacement matrix of a 2D three node axisymmetric element. [10] 

 b) Write a short note on CST and LST elements. [4] 

    

6. a) Derive and plot the shape functions of four node quadrilateral element.  [8] 

 b) Evaluate the integrals             between the limits -1 and +1 using 

Three - point Gaussian quadrature. Compare the result with the result of exact 

solution. 

[6] 

    

7.  Find the temperature distribution in the fin shown in Figure.2 by including the 

effect of convection from the end surface A. Consider three elements. 

 
Figure.2 

[14] 
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  PART–A (14 Marks)  

1. a) What is plane strain? Give example. [3] 

 b) Write a short note on Node numbering. [2] 

 c) Differentiate between truss and beam. [2] 

 d) Why three node 2D Triangular element called CST element. [3] 

 e) Write the shape functions of 1D quadratic element. [2] 

 f) What is lumped mass matrix? [2] 

  PART–B (4x14 = 56 Marks)  

2. a)  Evaluate the displacements and reactions at the supports for the loaded structure 

given in figure.1. 

 
Figure.1 

[10] 

 b) Explain the concept of minimum potential energy. [4] 

    

3. a) Explain Penalty approach for the treatment of boundary conditions. [8] 

 b) Discuss about element shapes and discretization procedures of FEM. [6] 

    

4.  Derive the expression for stiffness matrix and load vector for UDL case of two node 

beam element.  

[14] 

    

5.  For the triangular plate shown in figure.2, determine the deflection at the point of 

load application and also stress induced in the plate using a one element model by 

considering it as plane stress problem. 

 
Figure.2 

[14] 
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6. a) Evaluate the jacobian matrix for the isoparametric quadrilateral element shown in 

figure.3 

 
Figure.3 

[9] 

 b) Explain the importance of numerical integration in FEM. [5] 

    

7. a) For the one-dimensional composite bar shown in Figure.4, determine the interface 

temperatures. For element 1, Kxx= 150 W/m 
0
C, for element 2, Kxx= 100 W/m 

0
C; 

and for element 3, Kxx= 50 W/m 
0
C. Let A = 0.1 m

2
.The left end has a constant 

temperature of 100 
0
C and the right end has a constant temperature of 300 

0
C. 

 

 
Figure.4 

[10] 

 b) Explain about free vibration analysis.  [4] 
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  PART–A (14 Marks)  

1. a) Write the applications of FEM. [3] 

 b) What are local and global coordinates? [2] 

 c) Write the load vectors for UDL and concentrated load at the center for 2 Node 

beam element.  

[2] 

 d) Under what conditions a problem can be treated as axisymmetric? [3] 

 e) Write the stress strain relation for 2D plane stress case. [2] 

 f) What is steady state heat transfer? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) A cantilever beam of span L is subjected to a point load P at the free end. 

Derive the expression for deflection at the free end using Rayleigh Ritz method 

Take trail function as 

            
     

  

[10] 

 b) What is Weighted residual method? Explain any one Weighted residual method. [4] 

    

3. a) Explain elimination approach for the treatment of boundary conditions. [10] 

 b) Write the convergence requirements. [4] 

    

    

4. a) For the plane trusses shown in the figure.1, determine the horizontal and 

vertical displacements of node 1 and the stresses in each element. All elements 

have E=210 GPa and A=4.0 X 10
-4

 m
2
. 

 
Figure.1 

[14] 
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5. a) Derive the shape functions of a triangle using area coordinates. [9] 

 b) Evaluate the shape functions N1, N2 & N3 at the interior point P for the 

triangular element shown in figure.2. 

 
Figure.2 

[5] 

    

6. a) For the isometric element shown in figure.3, the global coordinates of point P 

are (6,4). The loads 10 kN and 12 kN are acting in x and y directions on point P. 

Evaluate the nodal equivalent forces. 

 
Figure.3 

[9] 

 b) Discuss about numerical integration with an example. [5] 

    

7.  Evaluate the natural frequencies of a beam clamped at both ends. Consider two 

finite elements for evaluation. Given the Moment of Inertia 100 mm
4
, Length of 

the beam is 2000 mm, E = 2 x 10
5
 N/mm

2
, Density = 7000 kg/m

3
. 

[14] 
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  PART–A (14 Marks)  

1. a) Write the shape functions of 2 node 1D bar element. Plot the shape functions. [3] 

 b) What is geometric isotropy? [2] 

 c) Write the stiffness matrix of 2 node plane truss element. [2] 

 d) What are area coordinates? [3] 

 e) What is a LST element? [2] 

 f) What does eigen values and eigen vectors represent in free vibration analysis? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) In the figure.1 shown, a load P = 60 X 10
3
 N is applied. Determine the 

displacement field , stress and support reactions in the body. Take E = 20 X 10
3
 

N/mm
2
. 

 
Figure.1 

[8] 

 b) Explain about the following with an example 

i) Collocation method ii) Least square method. 

[6] 

    

3. a) What is domain discretization? Discuss about element shapes and discretization 

procedures. 

[8] 

 b) Explain about Mesh generation and node numbering. [6] 

    

4.  A Beam of length 10 m as shown in the figure.2 is subjected to a moment of 

50000 Nm (Clockwise) at the midpoint. Assuming two elements, evaluate the 

displacement. Take E = 200 GPa, The left half of the beam is of rectangular 

cross section of width 300 mm and depth 200 mm. The moment of inertia of 

right half of the beam is twice that of left side. 

 
Figure.2 

[14] 
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5.  Derive the Strain displacement matrix and the expression for stiffness of a CST 

element. 

[14] 

    

6. a) A four node quadrilateral is shown in the figure.3. The (x,y) coordinates of each 

node are given. The element displacement vector Q is given as  

Q=[0, 0, 0.2, 0, 0.15, 0.1, 0, 0.05]
T
. Find the following. 

i) The x, y coordinates of point P whose location in the master element 

is given by ξ = 0.5 and η = 0.5. 

ii) The u, v displacement of the point P. 

 
Figure.3 

[10] 

 b) Evaluate the given integral using Gauss quadrature method and compare with 

exact solution. 

           

 

 

   

[4] 

    

7. a) For the composite wall shown in figure.4, determine the interface temperatures 

considering three elements. 

 
Figure.4 

[10] 

 b) Derive the consistent mass matrix of 2 node bar element. [4] 
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  PART–A (14 Marks)  

1. a)  Define Network Topology. What is its significance. [2] 

 b) Where do the Coaxial Cables are widely used? [2] 

 c) List out the available detection methods. [2] 

 d) Define pure ALOHA & Slotter ALOHA. [3] 

 e) What are the responsibilities of network layer? [2] 

 f) What is the sub network address if the destination address is 200.45.34.56 and 

the subnet mask is 255.255.240.0? 

 

[3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Do stack of layers reduce the design complexity of network. Explain with any 

one reference model. 

 

[7] 

 b) Is distance an important scale to classify the network? Compare different types of 

networks. 

[7] 

    

3. a) With neat a sketch explain the principle of Twisted pair cables.  [7] 

 b) Explain the Nyquist and Shannon Limits. [7] 

    

4. a) State and explain Datalink protocols for noiseless and noisy channels. [7] 

 b) What is Piggybacking? Explain one Bit sliding window protocol with an 

example. 

[7] 

    

5. a) Explain the differences between Persistent and Nonpersistent CSMA protocols of 

MAC sub layer. 

 

[7] 

 b) What are the key differences between Fast Ethernet ,Gigabit Ethernet and 10-

Gigabit Ethernet? 

[7] 

    

6. a) Explain how network layer controls the operation of the subnet. Discuss the 

design issues of the network layer. 

[7] 

 b) Discuss about Traffic Throttling and Load Shedding. [7] 

    

7. a) With a neat sketch, explain the UDP header format. [7] 

 b) Discuss about Message Transfer and  Final Delivery. [7] 
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  PART–A (14 Marks)  

1. a) For ‘n’ devices in a network, what is the number of cable links required for a 

mesh and ring topology? 

 

[3] 

 b) Mention the advantages of Sliding window protocol. [3] 

 c) List the farming methods. [2] 

 d) What are the advantages of Wireless LAN? [2] 

 e) What is meant by switched virtual circuit? [2] 

 f) Why is an application such as POP needed for electronic messaging? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) With a comparison, explain the reasons that TCP/IP internet layer is similar in 

functionality to the OSI network layer. 

[7] 

 b) Which layer defines network topology? Explain different network topologies 

with a neat sketch. 

[7] 

    

3. a) What are the different error detection techniques? How errors are detected using 

CRC.  

 

[7] 

 b) What are the different classifications of Twisted pair cables? Explain. [7] 

    

4. a) Explain about Simplex Stop-and-Wait Protocol.  [7] 

 b) Discuss about the 802.11 Physical Layer with neat sketch. [7] 

    

5. a) Explain the concepts of Pure ALOHA and Slotted ALOHA.  [7] 

 b) What are the different Channel Allocation techniques? Explain. [7] 

    

6. a) With an example explain Shortest path routing Algorithm in detail.  [7] 

 b) What is meant by congestion and explain the principles and Congestion 

prevention policies. 

 

[7] 

    

7. a) What are the services provided by DNS server? Explain in detail.  [7] 

 b) Explain the differences between TCP and UDP. [7] 
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  PART–A (14 Marks)  

1. a) What do you mean by OSI? [3] 

 b) What is the significance of Multiplexing? What are the different types of 

Multiplexing techniques? 

 

[2] 

 c) Consider a 32 bit block of data 11100111 11011101 00111001 10101001 that 

has to be transmitted. If Longitudinal Redundancy Check is used what is the 

transmitted bit stream? 

 

 

[2] 

 d) What are the Wireless LAN Protocols? [2] 

 e) What are the network support layers and the user support layers? [2] 

 f) What is the difference between a user agent (UA) and a mail transfer agent 

(MTA)? 

 

[3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Why OSI is called an open system inter connection? Explain the design issues of 

each layer in OSI model. 

[7] 

 b) “LANs are distinguished from other kinds of networks by three characteristics” 

list and explain. 

[7] 

    

3. a) Give brief explanation about twisted pair cables.  [7] 

 b) Differentiate between Frequency Division Multiplexing and Time Division 

Multiplexing. 

 

[7] 

    

4. a) List the error detection techniques. Illustrate how to error detect for a frame 

1101011011 with the generator G(x) = x
4
+x+1 using CRC. 

 

[7] 

 b) Discuss about A Simplex Stop and Wait Protocol for a Noisy Channel. [7] 

    

5. a) What is Carrier Sense Multiple Access? What are the different approaches? [7] 

 b) Discuss about the 805.11 Frame Structure-Services. [7] 

    

6. a) Define the term Datagram. Compare and contrast virtual circuit and datagram 

subnets. 

[7] 

 b) Discuss about Traffic Aware Routing. [7] 

    

7. a) Is Transport layer an End – to – End layer? What are the services provided by the 

transport layer to the upper layers? 

[7] 

 b) What are system daemons? Write about the architecture and services of 

Electronic Mail. 

[7] 
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  PART–A (14 Marks)  

1. a) Which layers of OSI are called chained layers? [2] 

 b) What are the responsibilities of physical layer? [2] 

 c) Mention the types of error correcting methods. [2] 

 d) What are the assumptions for Dynamic Channel Allocation? [2] 

 e) Compare connectionless service & connection oriented service. [3] 

 f) Why TCP services are called Stream delivery services? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) “Services, interfaces and protocols are three central concepts of the OSI model”. 

Explain the statement with a comparison of the OSI and TCP/IP reference 

models. 

[7] 

 b) Define a subnet? Discuss what principles are used to organize a subnet in 

WAN’s. 

[7] 

    

3. a) Differentiate between Frequency Division Multiplexing and  Code Division 

Multiplexing  

 

[7] 

 b) What is framing? Explain the design issues of Data link layer. [7] 

    

4. a) Discuss sliding window protocol using Go Back N.  [7] 

 b) What kinds of errors can Vertical Redundancy check determine? What kinds of 

errors it cannot determine? 

 

[7] 

    

5. a) Explain the Services of  805.11 Frame Structure. [7] 

 b) What are carrier sense protocols? Discuss collision – Free protocols implemented 

in MAC layer. 

[7] 

    

6. a) Compare Open loop Congestion Control & Closed loop congestion control. [7] 

 b) Which layers of OSI deals with packet? Explain store and forward packet 

switching in detail. 

[7] 

    

7. a) Explain about User Datagram Protocol (UDP).  [7] 

 b) What is DNS? List and discuss Resource record entries in DNS. [7] 
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  PART–A (14 Marks)  

1. a) What are the different ways you can provide value for color property in CSS 

rule? 

 

[3] 

 b) What is the difference between a constructor in Java and one in JavaScript? [2] 

 c) Differentiate between document type declaration and document type definition  [2] 

 d) What is the difference betweeen the sort and asort functions? [2] 

 e) How to write and run a Perl script? [2] 

 f) Justify “Arrays in Ruby are more flexible than those of most of the other 

common languages.” 

 

[3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write CSS rules. Create three div elements of varying colors, each with a width 

and height of 200px. On the first box, add a dimgrey box-shadow with a 

horizontal offset of 15px, a vertical offset of 15px and a blur radius of 20px. On 

the second box, add a dimgrey box-shadow with a horizontal offset of -15px, a 

vertical offset of -15px and a blur radius of 30px. On the third box, add a 

dimgrey box-shadow with a horizontal offset of 15px, a vertical offset of 15px 

and a blur radius of 10px.  

 

 

 

 

 

 

[7] 

 b) Describe on internal linking with example program? How meta element is used 

to specify information about a document? 

 

[7] 

    

3. a) Your Javascript should read a four-digit integer entered by the user in a prompt 

dialog and encrypt it as follows: Replace each digit by ((the sum of that digit plus 

7) modulus 10). Then swap the first digit with the third, and swap the second 

digit with the fourth. Then output HTML5 text that displays the encrypted 

integer. 

Also write a script that inputs an encrypted four-digit integer and decrypts it to 

get the original number.  

 

 

 

 

 

 

[7] 

 b) Explain Pattern Matching using Regular Expressions in Javascript with example 

scripts? 

 

[7] 
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4. a) Give the purpose of XML processors? Discuss in detail on SAX approach? [7] 

 b) Create a DTD for a catalog of cars, where each car has the child elements make, 

model, year, color, engine, number_of_doors, transmission_type, and 

accessories. The engine element has the child elements number_of_cylinders and 

fuel_system (carbureted or fuel injected). The accessories element has the 

attributes radio, air_conditioning, power_windows, power_steering, and 

power_brakes, each of which is required and has the possible values yes and no. 

Entities must be declared for the names of popular car models. 

 

 

 

 

 

 

[7] 

    

5. a) Describe parameter passing in PHP. What are the two ways you can specify that 

a parameter is to be passed by reference? 

 

[7] 

 b) Describe the scope of variables and lifetime of variables with necessary PHP 

scripts? 

 

[7] 

    

6. a) Discuss on retrieving documents from the web with Perl?  [7] 

 b) Explain perl match, substitution, translation and character class operations using 

regular expressions? 

 

[7] 

    

7. a) Write a Ruby program that reads lines of text in which the words are separated 

by whitespace or some common kinds of punctuation, such as commas, periods, 

semicolons, and so forth. The objective of the program is to produce a frequency 

table of the words found in the input. 

 

 

 

[7] 

 b) Write a Ruby program that input a list of numbers from the keyboard and output 

two lists of numbers, one with input numbers greater than zero and one with 

those less than zero (ignore the zero-valued numbers). You must first build two 

arrays with the required output numbers before you display any of them. 

 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) Categorize each of the following as an element or an attribute in HTML: 

i) width   ii) td   iii) th   iv) name   v) select   vi) type 

 

[2] 

 b) What parameter-passing method does JavaScript use? [2] 

 c) Differentiate between DTD and XML Schema.  [3] 

 d) In what two ways can arrays in PHP be created? [2] 

 e) Describe the syntax and use of variables in Perl? [2] 

 f) What is one of the most common uses of Ruby? What is the difference between 

the two kinds of string literals? 

 

[3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain about CSS basics? Write CSS rule to create a text shadow on the phrase 

"New features in CSS3" with a horizontal offset of 2px, a vertical offset of 5px, a 

blur radius of 6px and a text-shadow color deep skyblue.  

 

 

[7] 

 b) Discuss about tables in HTML5? Write an HTML5 document that produces the 

table shown below? Assume the image file is camel.jpg. 

 

 

 

 

 

 

 

 

 

 

 

[7] 

    

3. a) Write a script that reads in a five-digit integer and determines whether it’s a 

palindrome. If the number is not five digits long, display an alert dialog indicating 

the problem to the user. Allow the user to enter a new value after dismissing the 

alert dialog.  

 

 

 

[7] 
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 b) Implement the following functions: 

i) Function celsius returns the Celsius equivalent of a Fahrenheit temperature, 

C = 5.0 / 9.0 * ( F - 32 ); 

ii) Function fahrenheit returns the Fahrenheit equivalent of a Celsius temperature, 

F = 9.0 / 5.0 * C + 32; 

iii) Use these functions to write a script that enables the user to enter either a 

Fahrenheit or a Celsius temperature and displays the Celsius or Fahrenheit 

equivalent. 

Your HTML5 document should contain two buttons—one to initiate the 

conversion from Fahrenheit to Celsius and one to initiate the conversion from 

Celsius to Fahrenheit. 

 

 

 

 

 

 

 

 

[7] 

 

 

   

4. a) Write the significance of XML processors? Discuss in detail on DOM approach? [7] 

 b) A book has exactly one title, one or more chapters, one or more authors, a price 

and an ISBN number. An author has a first name, an optional middle name and a 

last name. A chapter consists of one or more paragraphs. Write a DTD for this 

scenario and a sample XML document following this DTD. 

 

 

 

[7] 

    

5. a) How can a variable used outside a function be accessed by the function? How 

can you define a variable in a function so that its lifetime extends beyond the 

time the function is in its first execution? Explain with example PHP scripts? 

 

 

[7] 

 b) Write the HTML markup to provide a form that collects names and telephone 

numbers. The phone numbers must be in the format ddd-ddd-dddd. Write a PHP 

script that checks the submitted telephone number to be sure that it conforms to 

the required format and then returns a response indicating whether the number 

was correct. 

 

 

 

 

[7] 

    

6. a) Discuss in details the various loop structures with example perl scripts.  [7] 

 b) Describe the various operations on files with example perl scripts. [7] 

    

7. a) With Ruby programs, explain remembering matches and substitution in pattern 

matching?  

 

[7] 

 b) Write a Ruby program that input three names, on separate lines, from the 

keyboard and display them in alphabetical order. Do not use arrays. 

 

 

[7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

WEB TECHNOLOGIES 
 (Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What is hidden input in html? How to create it?  [2] 

 b) How to create multidimensional arrays in Javascript? [2] 

 c) Differentiate between DOM and SAX approaches?  [3] 

 d) What are the four scalar types of PHP? [3] 

 e) Give features of Perl language? [2] 

 f) What is the difference between the puts and print methods? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Discuss on Levels of Style Sheets, Style Specification Formats?  [7] 

 b) A local university has asked you to create an HTML5 document that allows 

prospective college students to provide feedback about their campus visit. Your 

HTML5 document should contain a form with text fields for a name and e-mail. 

Provide checkboxes that allow prospective students to indicate what they liked 

most about the campus. The checkboxes should include: campus, students, 

location, atmosphere, dorm rooms and sports. Also, provide radio buttons that 

ask the prospective students how they became interested in the college. Options 

should include: friends, television, Internet and other. In addition, provide a text 

area for additional comments, a submit button and a reset button. Use post to sent 

the information in the form to http://www.example.com. 

 

 

 

 

 

 

 

 

 

[7] 

    

3. a) Write a javascript script that finds the smallest of several nonnegative integers. 

Assume that the first value read specifies the number of values to be input from 

the user.  

Write a function minimum3 that returns the smallest of three floating-point 

numbers. Use the Math.min function to implement minimum3. Incorporate the 

function into a script that reads three values from the user and determines the 

smallest value. 

 

 

[3] 

 

 

 

[4] 

 b) Elaborate on Objects creation and manipulation in Javascript? Discuss certain 

predefined objects with their properties and methods? 

 

[7] 
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4. a) Create an XML schema for a catalog of cars, where each car has the child 

elements make, model, year, color, engine, number_of_doors, transmission_type, 

and accessories. The engine element has the child elements number_of_cylinders 

and fuel_system (carbureted or fuel injected). The accessories element has the 

attributes radio, air_conditioning, power_windows, power_steering, and 

power_brakes, each of which is required and has the possible values yes and no. 

Entities must be declared for the names of popular car models. 

 

 

 

 

 

 

[7] 

 b) Explain the working mechanism of AJAX with a suitable example. [7] 

    

5. a) What is coercion? What are the three ways the value of a variable can be 

explicitly converted to a specific type? How can the type of a variable be 

determined? 

 

 

[7] 

 b) Design a registration form with fields you commonly find in websites and store 

this data into MYSQL database using PHP? 

 

[7] 

    

6. a) Explain Arrays in Perl? Write perl program to pass Arrays to subroutine. [7] 

 b) Discuss various functions used for reading and writing file handles. [7] 

    

7. a) Use class in Ruby that defines a stack-like data structure implemented in an 

array. The difference between this structure and a stack is that both the top 

element and the element that is second from the top are accessible. 

 

 

[7] 

 b) Write a Ruby program that inputs list of numbers from the keyboard. It should 

output the second-smallest number in the list, along with its position in the list, 

with 1 being the position of the first number. 

 

 

[7] 
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WEB TECHNOLOGIES 
 (Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Give the difference between ‘submit’ and ‘reset’ input elements?  [2] 

 b) How JavaScript is used to make HTML dynamic? [3] 

 c) Differentiate between well-formed and valid XML  [2] 

 d) What are the two modes of the PHP processor? [2] 

 e) Compare for and foreach statements in Perl? [2] 

 f) What are the syntactic differences between the JavaScript if statement and that of 

Ruby? 

 

[3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) How to create the Box Model using CSS and how Conflict Resolution is done 

with the overlapping rules? 

 

[7] 

 b) Create an HTML5 document containing an ordered list of three items—ice 

cream, soft serve and frozen yogurt. Each ordered list should contain a nested, 

unordered list of your favorite flavors. Provide three flavors in each unordered 

list. It should also contain an image as an e-mail link. Use attribute alt to provide 

a description of the image and link. 

 

 

 

 

[7] 

    

3. a) Describe the syntax and purpose of switch statement in Javascript. A mail-order 

house sells five different products whose retail prices are as follows: product 1, 

$2.98; product 2, $4.50; product 3, $9.98; product 4, $4.49; and product 5, $6.87. 

Write a script that reads a series of pairs of numbers as follows: i) Product 

number ii) Quantity sold for one day. Your program should use a switch 

statement to determine each product’s retail price and should calculate and 

output HTML5 that displays the total retail value of all the products sold last 

week.  

 

 

 

 

 

 

 

[7] 

 b) Discuss on functions in JavaScript? Write a recursive function power( base, 

exponent ) that, when invoked, returns base
exponent

. Incorporate this function into 

a script that enables the user to enter the base and exponent. 

 

 

[7] 
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4. a) Explain the integration of PHP and AJAX with example program?  [7] 

 b) What are the differences between simple and complex XML schema types? 

Define local and global declarations in an XML schema? What are the four 

categories of complex types in an XML schema? What is the difference between 

the ‘sequence’ and ‘all’ schema elements? 

 

 

 

[7] 

    

5. a) Compare and Contrast the array sorting functions sort, assort, ksort and rsort, 

arsort, krsort with example PHP script(s)?  

 

[7] 

 b) Illustrate with example PHP scripts for working with forms and Databases. [7] 

    

6. a) Explain about Hashes in perl? [7] 

 b) How to supply default values to subroutine and Write perl script to pass hashes 

to subroutine? 

 

[7] 

    

7. a) Describe parameter passing in Ruby with example programs? What are actual 

and formal parameters?  

 

[7] 

 b) Write overview on Rails? [7] 
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POWER SYSTEM OPERATION AND CONTROL 
(Electrical and Electronics Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) Explain how the incremental production cost of a thermal power station can be 

determined. 

 

[3] 

 b) Describe the objective function in minimize the cost of generation of hydro 

thermal scheduling. 

 

[3] 

 c) Compose the priority list for method of solving unit commitment Problem.   [4] 

 d) Formulate and draw the dynamic responses of change in frequency for a step 

load change for single area system. 

 

[4] 

 e) Write the significance of load frequency control and economic dispatch control. [4] 

 f) Briefly discuss about FACTS controllers. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain equal incremental cost criterion for economic generation scheduling. 

Also write the algorithm for the iterative method for obtaining economic loading 

of generators. Neglect transmission losses.  

 

 

[8] 

 b) A simple two plant system have the incremental cost curves are 

0.201.0 1

1

1  G

G

P
dP

dC
   ;    5.101.0 2

2

2  G

G

P
dP

dC
. 

Determine PG1 and PG2 when the load on the system is 1000 MW 

 

 

 

 

[8] 

    

3. a) Derive the co-ordination equation for the optimal scheduling of Hydro – Thermal 

interconnected power systems.  

 

[8] 

 b) Explain the problem of short term Hydro-thermal scheduling. [8] 

    

4. a) Explain the problems and constraints found in unit commitment. How they are solved. [8] 

 b) Explain the solution technology for solving priority list method by dynamic 

programming method. 

 

[8] 

    

5. a) What are the components of speed governor system of an alternator and Derive 

its transfer function with an aid of a block diagram.  

 

[8] 

 b) Derive the transfer function model and draw the block diagram for single control 

area provided with governor system. 

 

[8] 
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6. a) Obtain the dynamic response of load frequency controller with integral control 

action in single area load frequency control system.   

 

[8] 

 b) Obtain an expression for steady state response of a load frequency controller with 

integral control. How it is different from without integral control. 

 

[8] 

    

7. a) Explain the Static shunt capacitor Compensator and Static series capacitor 

Compensator for System Control.  

 

[8] 

 b) Write the specifications of load compensator. [8] 
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DIGITAL IMAGE PROCESSING 
(Common to Electronics and Computer Engineering, Electronics and Communication 

Engineering and Electronics and Instrumentation Engineering) 
Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) What is the need for transform? What is Image transform and list the applications 

of Image transform. 

 

[4] 

 b) What is the objective of Image enhancement? Define Spatial domain. [3] 

 c) Compare Constrained restoration and Unconstrained restoration. [3] 

 d) What is color? Define color image processing and enlist various types of color 

image processing. 

 

[4] 

 e) Define the terms Data Compression & Compression Ratio. What are the types of 

data Compression?  

 

[4] 

 f) Write short note on grey scale morphology. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Enlist various fundamental steps in Digital image Processing with a neat block 

diagram.  

 

[8] 

 b) Explain about practical examples of EM spectrum. [8] 

    

3. a) Briefly explain about Image enhancement using Point processing technique. [8] 

 b) Explain Homomorphic filtering in detail. [8] 

    

4. a) Draw the block diagram of the restoration process and explain each block.  [8] 

 b) Compute Circulant matrix when length f(x) is ‘4’ and h(x) is ‘3’. [8] 

    

5. a) With help of block diagram explain about full color image processing. [8] 

 b) Explain in detail about the HSI and CMYK color spaces. [8] 

    

6. a) With neat sketches explain Wavelet coding technique.  [8] 

 b) Explain the concept of Wavelet Packets. [8] 

    

7. a) Explain about segmentation based on discontinuities and segmentation based on 

Similarities.  

 

[8] 

 b) Explain the concept of Hit or Miss Transformation. [8] 
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MOBILE COMPUTING 

(Computer Science and Engineering & Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) Write about novel applications of mobile computing. [3] 

 b) Define medium access control. Write its importance in mobile computing. [3] 

 c) Write the steps of DHCP protocol for dynamically configuring IP addresses. [4] 

 d) Describe the architecture of query processing system. [4] 

 e) Write adaptive information dispersal algorithm. [4] 

 f) How to do service discovery in MANETs? [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) With a neat sketch explain GSM architecture.  [8] 

 b) Write about the following with respect to General Packet Radio Service 

i) System Architecture    ii) Functions of protocol layers. 

 

[8] 

    

3. a) With neat sketch explain how access points networked together using 

extended service set in wireless LAN (WiFi).  

 

[8] 

 b) Explain various mechanisms used for controlling medium access with 

limitations. 

 

[8] 

    

4. a) In detail write about various aspects of Internet Protocol.  [8] 

 b) How to carry encapsulated packet by home agent and foreign agent through 

tunneling? Explain with different types of encapsulation with IP packet. 

 

[8] 

    

5. a) Write about the functioning of mobile TCP. How it handles the handover 

mechanism? Describe. 

 

[8] 

 b) Explain how clients receive required data base copies through servers in 

client server computing? 

 

[8] 

    

6.  Explain the following data delivery mechanisms with architecture, functions 

and disadvantages. 

a. Publish-subscribe mode 

b. On-Demand mode 

c. Hybrid mode  

 

 

[5] 

[5] 

[6] 

    

7. a) How to provide integrated services, control services with WAP? Explain. [8] 

 b) Write the functional differences of PalmOS, Symbian OS, and Linux 

operating systems for mobile devices. 

 

[8] 
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ALTERNATIVE SOURCES OF ENERGY 
(Mechanical Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Explain the following terms w.r.t Solar radiation and its measurements: 

i)Incident angle                            ii)Zenith  angle  

iii)Solar Azimuth  angle              iv)Declination angle 

[8] 

 b) How are Solar radiation measurements done and explain any one instrument for 

solar radiation measurement with a neat diagram. 

[7] 

    

2 a) Distinguish between Concentrating collectors and Flat – plate collectors in detail. [8] 

 b) Discuss about advanced collectors. [7] 

    

3 a) Explain the term Solar Energy storage system and give its classification. [7] 

 b) Explain Solar heating system using water heating solar collectors and list its 

advantages and disadvantages. 

[8] 

    

4 a) Explain the basic principle of wind energy conversion. Derive  the expression for 

power developed due to wind. 

[8] 

 b) List the advantages and disadvantages of Horizontal and vertical axis Windmill. [7] 

    

5 a) Explain about anaerobic digestion? What are the factors, which affect bio 

digestion? 

[8] 

 b) Explain how biomass is useful for IC Engine operation. List its advantages and 

limitations. 

[7] 

    

6 a) Define a Geothermal Source, and classify Geothermal sources. [7] 

 b) List the advantages and disadvantages of Geothermal energy forms? [8] 

    

7 a) Explain the concept of  Ocean thermal energy conversion(OTEC) and give its 

advantages and limitations. 

[8] 

 b) List and explain the components of Tidal Power plants. [7] 

    

8 a) Explain the principle, construction and working of Thermoelectric generator. [8] 

 b) Explain the principle of MHD power generation and how the MHD systems can 

be classified. 

[7] 
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REMOTE SENSING AND GIS APPLICATIONS 
 (Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) Briefly discuss about electromagnetic spectrum.  [2] 

 b) Discuss different types of resolutions in brief. [3] 

 c) List out key components if GIS. [2] 

 d) Discuss about different arithmetic operators on vector data. [3] 

 e) How does RS involve in land use and land cover studies.  [2] 

 f) How RS and GIS improves the standards of modern life. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain about different types of sensors based on  

i) Orbit  

ii) Energy source  

iii) Data capture 

[9] 

 b) Describe how the effects of atmospheric scattering on RS data can be accounted 

for. 

[5] 

    

3.  Discuss about the following image enhancement techniques 

i) Image reduction and magnification 

ii) Contrast enhancement 

[14] 

    

4. a) Discuss briefly process of combining spatial data and attribute data in GIS. [7] 

 b) With figure , explain various UTM zones used in GIS. [7] 

          

5. a) What is raster overlay? Explain with suitable examples. [7] 

 b) Explain in detail about network allocation and network tracing. [7] 

    

6. a) Explain the use of RS and GIS techniques in forestry applications. [7] 

 b) Discuss about geology and morphological applications of GIS.  [7] 

    

7.  Explain how GIS and RS can be used for identifying the sites for artificial 

recharge structures. 

[14] 
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REMOTE SENSING AND GIS APPLICATIONS 
 (Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Outline three types of scattering that occur in earth’s atmosphere. [3] 

 b) Distinguish between spatial and non-spatial data types. [3] 

 c) Give the details of UTM projection. [2] 

 d) Write a short note on comparison  operators. [2] 

 e) List out the RS requirements in forestry field applications. [2] 

 f) Discuss about the role of RS in ground water targeting. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain about different parts/zones of electromagnetic spectrum with reference 

to energy, frequency and wave length. 

[6] 

 b) Discuss about  

i) Band interleaved by pixel 

ii) Band interleaved by line. 

[8] 

    

3. a) Explain the term “visual image interpretation”. Discuss various elements of it. [7] 

 b) Discuss the entire process of digital image processing, by means of a flow chart. [7] 

    

4. a) Define GIS. What are the key components of GIS? [7] 

 b) Explain the importance and various applications of GIS. [7] 

    

5. a) Discuss about various vector overlay operations. [7] 

 b) What is data compression? Explain about any two methods. [7] 

    

6.  Discuss about the role and advantages of RS and GIS in land use and land cover 

mapping. 

[14] 

    

7.  Explain the role of RS and GIS in continuous monitoring of floods with a case 

study. 

[14] 
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REMOTE SENSING AND GIS APPLICATIONS 
 (Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Name the latest sensors of Indian RS satellites. [2] 

 b) Discuss about radiometric correction. [2] 

 c) Explain about map projection. [2] 

 d) What is vector overlay operation? [2] 

 e) Discuss about a few urban applications of GIS. [3] 

 f) What are the GIS layers developed for watershed characterization. [3] 

  PART–B (4x14 = 56 Marks)  

2. a) Discuss in detail the energy interaction with the earth surfaces. [7] 

 b) Explain about the characteristics of remote sensing systems.  [7] 

    

3. a) Explain different methods of image classification. [7] 

 b) What are different image interpretation elements? Explain briefly. [7] 

    

4. a) Explain the term GIS. What are the applications of GIS? [7] 

 b) Distinguish between field-based and object-based raster models. [7] 

    

5. a) What do you understand by spatial data analysis? Why is it required? [7] 

 b) Explain any two spatial analysis techniques. [7] 

    

6. a) Discuss about applications of remote sensing in geology and 

geomorphology. 

[7] 

 b) What are the RS and GIS applications in the field of qualitative agriculture? [7] 

     

7. a) Mention about RS applications in groundwater potential recharge zones and 

improvement. 

[7] 

 b) Discuss about the specific resolution needs in flood zone mapping and 

explain the methodology used in such studies. 

[7] 
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REMOTE SENSING AND GIS APPLICATIONS 
 (Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Write a short note on electromagnetic spectrum. [2] 

 b) Distinguish in brief active and passive remote sensing. [3] 

 c) What do you mean by spatial entity and topology. [3] 

 d) Explain the terms containment and adjacency. [2] 

 e) List out the applications of GIS in geology. [2] 

 f) Discuss about the role of RS in the process of flood zoning and mapping. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain in brief IRS and land sat satellites with their series and characteristics. [7] 

 b) What are the types of errors in remote sensing. Explain them briefly. [7] 

    

3. a) Define resolution and explain the types of resolutions. [7] 

 b) Explain in detail the image enhancement and image filtering techniques used in 

remote sensing. 

[7] 

    

4. a) Discuss in detail various components of GIS, [7] 

 b) Explain the process of joining spatial and attribute data in GIS.  [7] 

    

5. a) Explain in brief point-in -polygon overlay and line-on-polygon overlay. [7] 

 b) What are map projections? Explain various map projection methods in brief. [7] 

    

6. a) What are the applications of RS and GIS in land use and land cover analysis. 

Explain briefly.  

[7] 

 b) Discuss how best GIS is useful in environmental and urban planning. [7] 

    

7.  Discuss in detail about applications of remote sensing in disaster management. [14] 
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SWITCHGEAR AND PROTECTION 
 (Electrical and Electronics Engineering) 

Time: 3 hours          Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What are the types of Miniature Circuit Breaker [2] 

 b) How do you classify the electromagnetic relays as per their construction [3] 

 c) Why do you protect the generator against faults [2] 

 d) What is the need of bus bar Protection [2] 

 e) What are the advantages of static relays [3] 

 f) What are the types of surge arresters [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the causes and after effects of restriking voltage [7] 

 b) What do you understand by auto reclosing? Explain its uses. [7] 

    

3. a) Explain the under voltage relay with neat diagram [7] 

 b) Compare between impedance relaying, reactance relaying and mho relaying 

schemes 

 

[7] 

    

4. a) Explain the percentage differential protection of a transformer [7] 

 b) A 6.6kV, 3 phase turbo alternator has a maximum continuous rating of 2MW at 

0.8 power factor and its reactance is 12.5 %. It is equipped with Merz Price 

circulating current protection which is set to operate at fault currents not less than 

200 A. Find at what value of the neutral earthing resistance leaves 10% of the 

windings unprotected. 

 

 

 

 

[7] 

    

5. a) Describe the importance and use of PSM and TSM for the over current relays. [7] 

 b) Explain the protection of bus bars by using Differential protection. [7] 

    

6. a) What is a static relay?  Make a list of the components used in the static relaying 

scheme. 

 

[7] 

 b) Explain the merits of microprocessor- based relaying schemes. [7] 

    

7. a) Describe the different types of overvoltage’s and mention their causes of 

initiation.  

 

[7] 

 b) What are the basic requirements of surge arresters? Differentiate between a surge 

absorber and a sure arrester. 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is the concept of Auto reclosing                                                                                                                                                                                                                                                                                                                                                                                                                                                                      [2] 

 b) How do you classify the relays based on their construction [3] 

 c) Why do you protect the transformer against faults [2] 

 d) What are the various protection schemes as applied to feeder protection [3] 

 e) What are the disadvantages of static relays [2] 

 f) List the methods of neutral grounding [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) With the help of simple circuit, describe the different components of a SF6 

circuit breaker 

 

[7] 

 b) Following observations were achieved on a single frequency transient during 

short circuit test on a circuit breaker: 

Time to reach the peak restriking voltage = 40μSec 

Peak restriking voltage = 100 kV 

Calculate (i) the average RRRV and (ii) the frequency of oscillation 

 

 

 

 

[7] 

    

3. a) Derive the expression for universal torque equation of a relay with diagram [7] 

 b) Explain the working of induction cup relay with a neat diagram [7] 

    

4. a) What are the typical values of percentage bias used for generator protection? 

How does this setting compare with that of similar protection for transformer 

 

[7] 

 b) A 3phase power transformer has a voltage ratio of 33/6.6 kV and is star/ delta 

connected. The protective CTs on the 6.6 kV side have a current ratio 100 A. 

What must be the ratio of protective CTs on the 33 kV side 

 

 

[7] 

    

5. a) Draw the schematic diagram and explain the Carrier current protection [7] 

 b) A relay having 5 A is connected to a supply through a CT of current ratio 400/5. 

If a fault current of 3360 A flows in the circuit, determine the time of operation 

of the relay having setting of 120%^and TSM =0.5. Let the operating time for 

PSM  set at 7 is 3 Sec 

 

 

 

[7] 

    

6. a) Explain the static overcurrent protection scheme with a neat block diagram. [7] 

 b) Describe how an impedance relay is realized by using microprocessors [7] 

    

7. a) Explain the effects of lightning in general and in particular on the power system [7] 

 b) Discuss the construction and principle of working of a valve type arrester [7] 
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Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) How power factor influences current interruption in circuit breakers? [2] 

 b) How is definite minimum time achieved in an IDMT relay? [2] 

 c) What are the different types of faults, which occur in synchronous machine? [3] 

 d) What are the reasons to failure of bus bars? [2] 

 e) List out the major Static relay components. [3] 

 f) What are the objectives of insulation coordination [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain about the current interruption and arc control in Vacuum circuit breaker [7] 

 b) Determine the RRRV for the circuit breaker installed on a 400 kV, 3 phase, 50Hz 

system. Following data were recorded, when a short circuit grounded fault 

occurred. Given: Recovery voltage =0.97 of full line value, power facot of a fault 

=0.45. Natural frequency for symmetrical breaking current =16 kHz 

 

 

 

 

[7] 

    

3. a) Explain the balanced beam type attracted armature relay with a neat diagram. [7] 

 b) Explain the working principle of the distance relay. [7] 

    

4. a) Draw neatly the differential protection scheme of an alternator? List out its 

demerits and suggest remedies to overcome them. 

 

[7] 

 b) A 3-phase, 220/11,000 V transformer is connected in star delta and the protective 

transformers on the 220 V sides have a current ratio of 600/ 
3

5
. What must be 

the ratio of the CTs on the 11000 V side and how shall they be connected. 

 

 

 

[7] 

    

5. a) Explain the three zone distance relay using impedance relays. [7] 

 b) Calculate the PSM suitable for a relay setting of 150%, if the fault current is 

1500 A. The CT ratio is 150/5. Also determine the time of operation of the relay 

corresponding to the PSM. Find the time setting dial is set at 0.2 and the time of 

operation of the relay when set at 1.0 is 1.56. 

 

 

 

[7] 

    

6. a) Write the advantages and limitations of static relays [7] 

 b) With a neat block diagram, explain the static distance relay protection scheme  [7] 

    

7. a) Draw and explain the procedure adopted for construction of volt-time 

characteristic of a relay. 

 

[7] 

 b) Discuss the construction and working of a zinc oxide arrester [7] 
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  PART–A (14 Marks)  

1. a) What are the CB ratings and list its specifications? [3] 

 b) How do protective relays operate? [2] 

 c) What do you understand by inrush magnetizing current in transformer? [3] 

 d) What is the need of three zone distance relay scheme? [2] 

 e) What are the merits of microprocessor based relaying scheme? [2] 

 f) What are the internal and external causes of overvoltage’s in a power system? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Describe the elementary principles of arc interruption. [7] 

 b) Compare between Air blast and SF6 circuit breakers. [7] 

    

3. a) Derive the expression for torque production in an induction relay. [7] 

 b) Explain the working of Mho relay with a neat connection diagram. [7] 

    

4. a) Explain Buchholz relay and list out its merits and demerits. [7] 

 b) A 5000 kVA,6.6 kV star connected alternator has a synchronous reactance of 2 

ohms per phase and 0.5 ohms resistance. It is protected by a Merz Price 

balanced current system which operates when the out-of-balance current 

exceeds 30% of the load current. Determine what proportion of the alternator 

winding is unprotected if the star-point is earthed through a resistor of 6.5 

ohms. 

 

 

 

 

 

[7] 

    

5.  Describe the method of protecting busbars by applying differential relaying 

scheme. 

 

[14] 

    

6. a) Explain the static over current relays with neat block diagram. [7] 

 b) Describe how a Mho relay is realized by using microprocessors. [7] 

    

7. a) What is meant by insulation coordination? How are the protective devices 

chosen for optimal insulation level in a power system? 

 

[7] 

 b) Explain the effects of ungrounded neutral on system performance. [7] 
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  PART–A (14 Marks)  

1. a) What are the different sources of energy? [2] 

 b) Write short notes on supercharging. [2] 

 c) What is a surge tank? Why is it important in a hydro-electric power plant? [3] 

 d) Write short notes on fertile and fissionable material. [2] 

 e) Discuss the importance of measurement and instrumentation in a power plant. [2] 

 f) Define diversity factor and explain its significance. [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Make a neat sketch and explain the working of multi retort stoker.  [6] 

 b) What is a cyclone furnace? Explain its construction. Mention its advantages and 

disadvantages. 

[8] 

    

3. a) Discuss combined steam and gas turbine power plants.  [7] 

 b) Explain with the help of a neat sketch, how air intake and admission system of 

diesel plant works? 

[7] 

    

4. a) Discuss the factors which should be considered while selecting a site for a hydro-

electric power plant. 

[6] 

 b) Explain pumped storage plant with the help of a neat sketch, discuss its 

advantages and disadvantages. 

[8] 

    

5. a) What are the different components of a nuclear power plant? Explain the 

working of a nuclear power plant. 

[8] 

 b) Write short notes on radiation shielding in nuclear power plants. [6] 

    

6. a) Show that when two cyclic plants operate in parallel, the overall efficiency lies 

between the efficiency of the plants. 

[6] 

 b) With the help of a neat sketch, explain the coordination of hydro-electric and 

nuclear power plants. 

[8] 

    

7. a) What do you understand by connected load and average load? Explain. [6] 

 b) What are the different pollutants evolved from thermal and nuclear power plants? 

Explain the methods to control them. 

[8] 
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  PART–A (14 Marks)  

1. a) What is meant by `overfeed` and `underfeed` principles of firing coal? [2] 

 b) State the applications of a diesel power plant. [2] 

 c) Discuss the importance of mini and micro hydro power plant. [2] 

 d) What do you understand by breeding and burn up in nuclear power plants? [3] 

 e) Explain the environmental impact of a combined cycle plant. [2] 

 f) Define load factor and explain its significance. [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Describe the various methods used to fire pulverised coal and state the 

advantages of pulverised fuel firing. 

[8] 

 b) Make a neat sketch and explain the working of a chain grate stoker. [6] 

    

3. a) Draw a simple line diagram of a simple open cycle gas turbine plant. Explain 

how `reheating` improves the thermal efficiency of a simple open cycle gas 

turbine plant?  

[7] 

 b) Explain in detail, the fuel supply system of a diesel engine. [7] 

    

4. a) What is a spill way? Explain why spill ways are required? Discuss the different 

types of spill ways. 

[7] 

 b) What do you understand by hydrological cycle? Explain with the help of a neat 

sketch. 

[7] 

    

5. a) Discuss the factors which go in favour of nuclear power plant as compared to 

other types of power plants. 

[6] 

 b) With the help of a neat sketch, explain pressurized water reactor? [8] 

    

6. a) With the help of a neat sketch, explain storage type hydro-electric plant in 

combination with steam plant. 

[8] 

 b) Explain the working of a photo cell type smoke meter. [6] 

    

7. a) Discuss the different methods to control SO2 in the flue gases. [7] 

 b) What are the various costs involved in the power plant economics? Explain them 

briefly. 

[7] 
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  PART–A (14 Marks)  

1. a) Write a short note on the comparison of forced and induced draft system for a 

boiler. 

[2] 

 b) Enlist the advantages and disadvantages of diesel engine power plant. [2] 

 c) What do you understand by hydrograph? Explain. [3] 

 d) Discuss the function of a pressurizer in a pressurized water reactor? [2] 

 e) How can a combined cycle plant be used for cogeneration? What is its 

thermodynamic advantage? 

[2] 

 f) Define demand factor and explain its significance. [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) What do you understand by a cooling tower? Explain an indirect dry cooling 

tower where a direct contact spray type condenser is used? 

[8] 

 b) Describe the various factors which determine the location of a steam power 

station. 

[6] 

    

3. a) What is a semi-closed cycle gas turbine plant? Explain it with the help of a 

sketch of a plant. 

[7] 

 b) Give the layout of a diesel engine power plant. Explain in detail. [7] 

    

4. a) Explain the underground hydro-electric power station and over ground power 

stations. Discuss its advantages and disadvantages. 

[7] 

 b) State the function of a dam. Briefly discuss a few important types of dams. [7] 

    

5. a) Explain the properties of moderator used in a nuclear reactor? Explain the 

principle of a sodium-graphite reactor. 

[8] 

 b) Write short notes on radio-active waste disposal in a nuclear power plant. [6] 

    

6. a) With the help of a neat sketch, explain pumped storage plant in combination with 

nuclear power plant. 

[8] 

 b) Explain the magnetic wind method for the measurement of O2 in flue gases. [6] 

    

7. a) Explain how NOx emissions can be reduced in the flue gases? [7] 

 b) Explain load duration curve in detail. [7] 
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  PART–A (14 Marks)  

1. a) Discuss the advantages of mechanical methods of firing coal. [3] 

 b) List the major components of a gas turbine power plant and give its limitations. [3] 

 c) What do you understand by storage and pondage? [2] 

 d) On what factors does nuclear reaction rate depends? Explain. [2] 

 e) Discuss the advantages of a combined cycle power generation. [2] 

 f) Define maximum demand and average load in power plant economies. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Describe the various types of burners used to burn pulverised coal. [7] 

 b) Name various draught systems. Describe the operation of a balanced draught 

system. 

[7] 

    

3. a) Bring out the differences between the closed cycle and open cycle gas turbine 

power plants. 

[6] 

 b) Explain the operation of a fuel pump in a diesel engine. How is the fuel supply to 

the engine regulated? 

[8] 

    

4. a) How are dams classified? Discuss the factors considered for the selection of the 

site and type of the dam? 

[6] 

 b) Explain the different ways of classifying a hydroelectric power plant. With the 

help of a neat sketch, explain run off river plant. 

[8] 

    

5. a) What is a homogeneous reactor? Discuss with the help of neat sketch, the 

homogeneous aqueous reactor. 

[8] 

 b) Discuss the various factors to be considered while selecting the site for nuclear 

power station. Discuss its advantages and disadvantages. 

[6] 

    

6. a) With the help of a neat sketch, explain run off river plant in combination with 

steam plant. 

[8] 

 b) Discuss different types of hygrometers used in power plants. [6] 

    

7. a) Enumerate the latest pollution laws in existence in India. [6] 

 b) What is the impact on the environment and human health for the effluents 

released from the thermal power plants? Explain how to control them. 

[8] 
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  PART–A (14 Marks)  

1. a) Define critical angle with the required diagram. [2] 

 b) Define scattering. [2] 

 c) What is connector return loss. [2] 

 d) Define quantum efficiency. [2] 

 e) What is probability of error. [3] 

 f) What is the need of WDM. [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Differentiate between Meridional Rays and Skew Rays. Explain the nature of 

light. Determine the refractive indices of the core and the cladding material of a 

fiber if numerical aperture is 0.22 and refractive index difference ∆=0.012.  

 

 

[7] 

 b) Find the maximum diameter allowed for a fiber having core refractive index 

0.153 and cladding refractive index 1.50. The fiber is supporting only one mode 

of a wavelength of 1200 nm. 

 

 

[7] 

    

3.  Discuss the linear scattering losses in optical fibers w.r.t  

     i. Rayleigh Scattering                      ii. Mie Scattering 

 

[14] 

    

4. a) What do you understand by lnter Symbol Interference (ISI)  [4] 

 b) A multimode graded index fiber exhibits total pulse broadening of 0.1 µs over a 

distance of 15km. Estimate :  

(i) The maximum possible bandwidth without ISI.  

(ii)  Pulse dispersion per unit length. 

 

 

 

[10] 

    

5. a) Explain the working of p-i-n photodiode. Also explain the factors that limit the 

speed of response of photodiode. 

 

[7] 

 b) Discuss the impact ionization in avalanche photodiode. Explain the 

multiplication factor and photo multiplication factors also. 

 

[7] 

    

6. a) Briefly discuss the possible source of noise in optical fiber receivers. Describe 

the quantum noise in detail.  

 

[7] 

 b) Sketch the full equivalent circuit for a digital optical fiber receiver. Briefly 

explain its various parts. 

 

[7] 

    

7.  Explain the optical power loss model for a point to point link and discuss link 

power budget. 

 

[14] 
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  PART–A (14 Marks)  

1. a) Define mode filed diameter. [2] 

 b) What is material dispersion. [3] 

 c) Compare connectors and splicers [2] 

 d) Mention all types of LED structures. [3] 

 e) Mention different sources of errors. [3] 

 f) Mention all types of line codings. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Differentiate single mode fiber and graded index fiber. Explain propagation 

modes in single mode fibers. 

 

[7] 

 b) A multimode silca fiber that has a core refractive index n1 = 1.48 and cladding 

index n2 = 1.48. Compute the numerical aperture.  

 

[7] 

    

3. a) Explain the signal distortion in optical waveguide. Discuss group delay and 

different types of dispersion in optical fiber communication. 

 

[10] 

 b) What is chromatic dispersion? [4] 

    

4.  Write a short notes on  

(i)multimode and single mode fiber joints  

(ii)connector types 

 

 

[14] 

    

5. a) Explain LED Structure with neat sketch. [7] 

 b) A planar LED is fabricated from GaAs which has a refractive index of 3.6. (i) 

Calculate the optical power emitted into air as a percentage of the internal 

optical power for the device when the transmission factor at the crystal-air 

interface is 0.68. (ii) When the optical power generated internally is 50% of the 

electric power supplied, determine the external power efficiency. 

 

 

 

 

[7] 

    

6.  Write in brief about: (i) Quantum limit (ii) Laser diode to fiber coupling. [14] 

    

7. a) Discuss in detail the major considerations for optical system design for digital 

link.  

 

[7] 

 b) Explain link power budget with necessary expressions. Design an optical fiber 

link for transmitting 15MBPS of data for a distance of 4 km with a BER of 10
-9

. 

 

[7] 
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  PART–A (14 Marks)  

1. a) Define cut off wave length. [2] 

 b) What is attenuation? [2] 

 c) Mention all types of connectors. [2] 

 d) Draw the structure of APD. [3] 

 e) Define quantum limit. [2] 

 f) What is eye pattern? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Draw a black diagram of a digital optical receiver showing its various 

components. Explain the function of each component. How is the signal used 

by the decision circuit related to the incident optical power? 

 

 

[10] 

 b) What are advantages and disadvantages of OFC? [4] 

    

3. a) Explain about Glass & Chalcogenide glass fiber materials. [10] 

 b) A LED operation at 850nm and has a spectral width of 45nm. What is the pulse 

spreading in nsec/km due to a material dispersion? 

 

[4] 

    

4.  Clearly discuss fiber alignment and joint losses. [14] 

    

5. a) Explain in detail about laser diode modes and threshold conditions. [7] 

 b) Explain the design and working of an edge emitting LED. [7] 

    

6. a) Explain about Equilibrium Numerical Aperture. [7] 

 b) Classify the error sources and explain any one of the error in detail. [7] 

    

7.  Analyze the Rise time Power Budget of Optical Fibre Communication in terms 

of analog system design. 

 

[14] 
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  PART–A (14 Marks)  

1. a) Define step index and Graded index fiber. [3] 

 b) Differentiate inter and intra model dispersion. [2] 

 c) Mention different alignment losses with the required figures. [3] 

 d) Define detector response time. [2] 

 e) Define Lambertian Pattern. [2] 

 f) What are the advantages of WDM? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) What is numerical aperture? Derive an expression for numerical aperture and 

maximum acceptance angle in case of a step index optical fiber in terms of 

refractive index core and cladding material. 

 

 

[10] 

 b) Explain effective refractive index. [4] 

    

3. a) Compare all fiber materials in all aspects [4] 

 b) GaAs laser operating at 850nm and has a length of 500 µm, with given 

refractive index n=3.7. Calculate frequency spacing. 

[5] 

 c) Write a short notes on pulse broadening effect and its remedial measures. [5] 

    

4.  Discuss all types of splicing techniques in detail. [14] 

    

5. a) Explain in detail the operation of Avalanche Photo Diode with its structure. [7] 

 b) A photo diode has a quantum efficiency of 65% when photons of energy of 1.5 

x 10-19 J are incident upon it. (i) Find the operating wavelength of the 

photodiode. (ii) Calculate the incident optical power required to obtain a photo 

current of 2.5 when the photodiode is operating as described above. 

 

 

 

[7] 

    

6. a) Derive the power launching efficiency with supporting equations. [7] 

 b) What are the two major requirement of a pre-amplifier in optical receiver? 

Explain how these are achieved in a trans impedance amplifier.  

 

[7] 

    

7.  Discuss the following 

i) Attenuation measurement 

ii) Eye pattern 

 

[14] 
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  PART–A (14 Marks)  

1. a) Define Law of demand .what are its exceptions?                   [3] 

 b) What is production function? How is it useful to the manufacturer?         [3] 

 c) Write differences between Perfect competition and Monopoly.  [2] 

 d)  What is a partnership deed? [2] 

 e) What is meant by Ratio Analysis?                                                                                                                    [2] 

 f)  Define Capital Budgeting? Explain its importance. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a)  Define managerial economics. Elaborate the importance of managerial   

economics in decision making.     

 

[7] 

 b) What is the importance of elasticity of demand? Explain the factors governing 

elasticity of demand.                                                                                 

 

[7] 

    

3.   Explain the concepts of isoquants and isocosts. Analyze how the    

manufacturer reaches the least cost combination of inputs. Illustrate with an 

example. 

 

 

[14] 

    

4. a) Discuss price-output determination in case of Perfect competition. [7] 

 b) Explain any two pricing methods in detail. [7] 

    

5. a)  Define Joint Stock Companies? Explain its features, advantages and 

limitations?         

 

[7] 

 b) Explain factors to be considered for starting a business enterprise. [7] 

    

6. a) Distinguish nature and significance of Fund flow Vs cash flow statements. [7] 

 b) Explain the significance of financial statements. [7] 

    

7.   Compare and contrast the NPV and ARR methods of evaluating investment 

proposals and illustrate with examples 

 

[14] 
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  PART–A (14 Marks)  

1. a) State law of supply. [2] 

 b) Define Margin of safety. Write the formula for Margin of Safety. [2] 

 c) Describe Market skimming pricing. [3] 

 d) Write merits and demerits of sole proprietorship. [2] 

 e)  Differentiate between ledger and journal. [3] 

 f)  What are the limitations of Accounting Rate of Returns? [2] 

    

  PART–B (4x14 = 56 Marks)  

2.  What is the significance of elasticity of demand? Explain different types of 

elasticity of demand with examples. 

 

[14] 

    

3. a) Discuss the concept of return to scale and economics of scale. [7] 

 b) Explain different cost concepts underlying business decision making.                                                                                                       [7] 

    

4.  Explain the features of perfect competition market. State the conditions of 

equilibrium of a firm in perfect competition market.              

 

[14] 

    

5.  Explain the nature, scope and objectives of Business cycle with different 

phases. 

[14] 

    

6. a)  Define financial statements, and explain its objectives and importance. [7] 

 b) What are the limitations of financial statements? How ratio analysis overcome 

these limitations. 

 

[7] 

    

7. a) Distinguish the features of discounting and non-discounting methods. [7] 

 b) How is Profitability Index of a project calculated? What are its advantages?  [7] 
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
 (Computer Science and Engineering & Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What is demand function? How do you determine it? [3] 

 b) What are the managerial applications of BEA? [2] 

 c) Compare Monopoly and monopolistic competition. [3] 

 d)  Define Public Enterprise.  [2] 

 e)  What is meant by subsidiary books?  [2] 

 f) What is capitalization? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Discuss the nature and scope of Managerial economics. [7] 

 b) What is a new product? Explain how did you forecast demand for new 

products? Illustrate.                                                                            

 

[7] 

    

3. a) Define Production function. Explain about Cobb-Douglas Production function. [7] 

 b) How are short run and long run identified? What do you understand by Long 

run Average cost curve? Explain how it is different from Short run average cost 

curves.                                    

 

 

[7] 

    

4.  What is perfect competition? State its features and how the price is determined 

in this market structure. 

 

[14] 

    

5. a) Distinguish the characteristics between public enterprises Vs Joint stock 

companies. 

 

[7] 

 b) Explain various phases of business cycles in detail. [7] 
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6.  Define Double Entry System. Describe the important records in Double Entry 

System .Also list advantages and Disadvantages of Double Entry System. 

 

[14] 

    

7.   ABC company is considering the purchase of machine. Two machines X and Y 

each costing Rs.50,000 is available. Earnings after taxes in Rs are expected to 

be as under: 

Year 1 2 3 4 5 

Machine 

‘X’ 15,000 20,000 25,000 15,000 10,000 

Machine 

‘Y’ 5,000 15,000 20,000 30,000 20,000 

 

Estimate the two alternatives according to: 

            (i) Payback method, and  

  (ii)NPV method a discount rate of 10% is to be used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[14] 
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
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Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What are the steps in scientific approach to demand forecasting?               [2] 

 b) Differentiate between fixed cost and variable cost. [3] 

 c)  What is meant by priority pricing? [2] 

 d)  Write advantages & limitations of Co-operative societies. [2] 

 e) List the steps for the preparation of cash flow statements. [3] 

 f)  What is meant by time value of money? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a)  What is demand? Explain the various factors that influence the demand for a 

computer.                                                                                                            

 

[7] 

 b) Explain survey based demand forecasting methods with appropriate examples.                                                                                                       [7] 

    

3.    A manufacturer sells his product at Rs. 5 each. Variable costs are Rs.2 per unit 

and the fixed costs amount to Rs. 60,000. 

i.Caluclate the break-even point. 

ii.What would be the profit if the firm sells 30,000 units? 

iii.What would be the BEP if the firm spends Rs.3,000 on advertising? 

iv.How much should be the manufacturer sell to make a profit of Rs.30,000   

    after spending Rs.3,000 for advertisement? 

 

 

 

 

 

 

[14] 

    

4. a) Define Market and explain how markets are classified? [7] 

 b)  What is price discrimination? Discuss the essential conditions for price    

discrimination.                                                                                                 

 

[7] 

    

5. a)  Define Sole Trading. Describe the features, merits and demerits of Sole 

Trading? 

 

[7] 

 b) Discuss features of business cycles. [7] 

    

6. a) Explain classification of accounts with suitable examples. [7] 

 b) Discuss the significance and utility of ratio analysis in financial decision 

making. 

 

[7] 

    

7.  What is the importance of Capital Budgeting? Explain the basic steps involved 

in evaluating Capital Budgeting proposals. 

 

[14] 
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***** 

 

  PART–A (22 Marks)  

1. a) Explain the terms ‘ crop period’ and ‘ base period’   [4] 

 b) Bring out the difference between irrigation canal and carrier canal. [4] 

 c) Define river training and draw repelling groynes. [4] 

 d) Neatly draw diversion head works. [4] 

 e) What is meant by gallery and draw various forces acting on gravity dam?  [4] 

 f) List out various types of spillways?   [2] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What are the factors affecting duty? How can duty be improved? [8] 

 b) Water is released at the rate of 15 cumec at the head of a canal. If duty at the 

field is 1350 hectares/cumec and loss of water in transit is 35% find the area of 

the land that can be irrigated.  

 

 

[8] 

    

3. a) How do you classify irrigation canals  [8] 

 b) Bring out the difference between kennedy’s and Lacey’s regime theory [8] 

    

4. a) Explain with neat sketches of various falls. [8] 

 b) Explain the objectives of river training. [8] 

    

5. a) Define weir. What are the various causes of failure of weirs on permeable 

foundation?  

 

[8] 

 b) Explain in detail about khosla’s theory. [8] 

    

6. a) How would you determine the useful life of  reservoir  [8] 

 b) What are the various modes of failure of gravity dam discuss each them briefly? [8] 

    

7. a) What are the various failures of earth dams? Explain. [8] 

 b) What is a stilling basin? Describe with neat sketches different types of stilling 

basins.  

 

[8] 
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VLSI DESIGN 
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       Time: 03 Hours                                                                                            Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

PART-A (22 Marks) 

1. a) Differentiate CMOS and Bipolar technologies in detail. [4] 

 b) Explain Pass transistor with neat sketches. [3] 

 c) Write a short note on the general observation on design rules. [4] 

 d) Explain the sheet resistance of a MOS transistor. [3] 

 e) State the Scaling limits on logic levels and supply voltage due to noise. [4] 

 f) Explain Event Scheduling in VHDL with proper examples. [4] 

    

PART-B (3x16=48 Marks) 

2. a) Explain the CMOS twin-tub fabrication process with neat sketches. [8] 

 b) Explain the detail operation of NMOS enhancement mode transistor with neat 

sketches. 

 

[8] 

    

3. a) Show that the pull up to pull down ration of an NMOS inverter driven through one or 

more pass transistors is 8:1. 

 

[8] 

 b) Why Bi-CMOS circuits are less likely to be suffering from Latch-up problem? Justify. [8] 

    

4. a) Draw the stick diagram of an XOR gate using CMOS logic. [8] 

 b) Draw the layout diagram of a 2-input NOR gate using NMOS logic. [8] 

    

5. a) Calculate the Gate capacitance value of 5µm technology MOS transistor with gate to 

channel capacitance value is 2x10
-4

 pF/m
2
. 

 

[8] 

 b) Realize XNOR using CMOS technology and explain its operation. [8] 

    

6. a) Define the various scaling factors for MOS device parameters. [8] 

 b) Design a NAND gate using switch logic and explain its operation. [8] 

    

7. a) Explain VLSI design flow in detail with proper examples.  [8] 

 b) Write a VHDL program to design 8:1 multiplexer. [8] 
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ELECTRICAL DISTRIBUTION SYSTEMS 
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Time: 3 hours                Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) What is the difference between load curve and load duration curves? [4] 

 b) What are the advantages of loop type distribution feeder network? [4] 

 c) Discuss the effects of variation of voltage on the distribution systems? [4] 

 d) Write the need of protection in the distribution system? [4] 

 e) Comment on the location of the capacitor for the compensation? [3] 

 f) Write the advantages of series capacitor compensation? [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Classify the types of loads and also draw the respective load characteristics? [8] 

 b) The annual peak load input to a primary feeder is 1500kW. The voltage drop and 

losses shows that the total loss at the time of peak load is 100kW. The total 

annual energy supplied to the sending end of the feeder is 5.5*10
6
kWh. Find the 

annual loss factor, total annual energy loss and the annual cost if the unit charge 

is 2 rupees? 

 

 

 

 

[8] 

    

3. a) Explain in detail about the factors affecting the feeder voltage level? [8] 

 b) Discuss the design practice of secondary distribution system? [8] 

    

4. a) Compare a 1 phase 2 wire multi grounded common neutral system with the three 

phase system with respect to the power loss and voltage drop? 

 

[8] 

 b) Discuss the importance of estimation of voltage drop and power loss of 

distribution feeder? 

 

[8] 

    

5. a) Discuss the objectives of distributed system protection. [8] 

 b) Discuss in detail about the fuse to circuit breaker coordination with 

characteristics? 

 

[8] 

    

6. a) A synchronous motor improves the power factor of a load of 250kW from 0.8 

lagging to 0.95 lagging. Simultaneously the motor carries a load of 100kW. Find 

the leading kVAR taken by the motor, kVA rating of the motor and the power 

factor at which the motor is operating? 

 

 

 

[8] 

 b) Write the stepwise procedure to find the best capacitor location? [8] 

    

7. a) What is the importance of voltage control? Explain. [8] 

 b) Explain the operation of induction type voltage regulator with neat diagram? [8] 
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PART–A (22 Marks) 

1. a) What is the difference between finite element method and Finite difference 

method? 

[4] 

 b) Explain the node numbering scheme and its effect on the half band width. [3] 

 c) List out the assumptions made in the derivation of stiffness beam Element. [4] 

 d) Discuss the importance of CST. [3] 

 e) Write an interpolation polynomial for linear quadratic and cubic element. [4] 

 f) Explain heat flux boundary condition in one dimension.  [4] 

PART–B (3x16 = 48 Marks) 

2. a) Explain Weighted residual method with the help of an example. [6] 

 b) Consider the bar shown in figure.1 , using the eliminations of boundary conditions: 

Determine the following (Assume E=200GPa) 

(i) Nodal Displacements 

(ii) Stress in each Element 

(iii) Reaction Forces  

 
Figure.1 

[10] 

 

3. a) Explain convergence requirements? [6] 

 b) Explain elimination method for the treatment of boundary conditions with the help 

of an example. 

[10] 

 

  

IV B.Tech I Semester Regular Examinations, March – 2021 

FINITE ELEMENT METHODS  

(Common to Mechanical Engineering, Aeronautical Engineering & Automobile 

Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THEE questions from Part-B 

***** 
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4. a) For the two bar truss shown in figure, determine the nodal displacement and 

element stresses. 

 
 

[10] 

 b) Derive the load vectors for concentrated load at the center and UDL for two node 

beam element. 

[6] 

 

5. a) Derive inverse of the jacobian transformation matrix (J
-1

) for constant strain triangle 

(CST). 

[8] 

 b) With the suitable examples, explain the meaning and the formulations of properties 

of axi-symmetric elements. State their applications. 

[8] 

 

6. a) Derive and plot the shape functions for four node quadrilateral element. [8] 

 b) Evaluate the given integral using Gauss quadrature method and compare with actual 

result. 

              

 

 

 

[8] 

 

7. a) Explain the methods employed to obtain eigen value and eigenvector in axial 

vibrations of a stepped bar. 

[8] 

 b) Obtain the governing equation of the one dimension heat conduction  [8] 
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COMPUTER ARCHITECTURE AND ORGANIZATION  
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) List and explain main functional units of a computer.   [4] 

 b) What is the purpose of accumulator and program counter registers?  [4] 

 c) What are the advantages of hardwired control unit?   [4] 

 d) What type of memory technology is used in hard disks? Why?  [4] 

 e) What is an I/O processor?  [3] 

 f) What are multiprocessors?  [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What is a bus? What are different types of buses used in computers? Discuss 

their uses.   

 

[8] 

 b) Explain the fixed point and floating-point representations used in computer 

arithmetic.  

 

[8] 

    

3. a) What are micro operations? Discuss arithmetic micro operations.  [8] 

 b) What are addressing modes? List and explain different addressing modes with 

suitable examples.  

 

[8] 

    

4. a) What is a control memory? Discuss its use in microprogrammed control.  [8] 

 b) With a neat block diagram, explain the basic organization of a microprogrammed 

control unit.  

 

[8] 

    

5. a) What is a cache memory? What is its use in computers?   [8] 

 b) In a certain system the main memory access time is 100 ns. The cache is 10 time 

faster than the main memory and uses the write though protocol. If the hit ratio 

for read request is 0.92 and 85% of the memory requests generated by the CPU 

are for read, the remaining being for write; then what is the average time 

consideration for both read and write requests? 

 

 

 

 

[8] 

    

6. a) What is direct memory access? Explain its advantages.  [8] 

 b) Compare between serial communication and parallel communication.  [8] 

    

7. a) What is pipelining? How it improves the performance of computing? Explain.  [8] 

 b) Discuss the implementation of arithmetic pipeline.  [8] 

 

 

 

 

 

Code No: RT41044 

 

Set No. 1 R13 

1 of 1 



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

 

 

 

 

 

 

 

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

HADOOP AND BIG DATA 
(Common to Computer Science and Engineering and Information Technology) 
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Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

 

  PART–A (22 Marks)  

1. a) Define Stack & Queue with examples. [4] 
 b) How a Job Tracker differs from the Task Tracker in HDFS. [4] 

 c) Define the role of Driver code and Mapper code  in a map reduce application [4] 

 d) Write a short note on writable interface. [3] 

 e) Write a PIG script for word count. [3] 

 f) How to write a Query & Analyzing the data in HIVE [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain the difference between Array List and Linked List class functionalities 

with examples. 

 

[8] 

 b) Write Java Program to Implement Generic Single-linked list? [8] 

    

3. a) Describe Google File System in detail [8] 

 b) Explain the basic building blocks of a Hadoop File System. [8] 

    

4. a) What do you mean by Combiner and Partitioner within a map reduce program 

model. 

 

[8] 

 b) Explain the role of Record Reader in Hadoop with an example. [8] 

    

5. a) Differentiate the implementation of raw comparator and custom raw comparator 

with an example. 

 

[8] 

 b) Explain the various Writable classes in Hadoop I/O. [8] 

    

6. a) Explain various modes of running a pig script with a neat sketch. [8] 

 b) Explain about the various data types supported by pig in its data model with an 

example. 

 

[8] 

    

7. a) Explain in detail how Hive is different form Pig [8] 

 b) Write Example Hive Queries for Natural Join and outer-Join [8] 
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UNCONVENTIONAL MACHINING PROCESSES 
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Time: 3 hours                                  Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

 

1 a) Justify the need of unconventional manufacturing processes in today’s 

industries. 

[8] 

 b) Explain the classification of unconventional machining according to major 

energy source employed. 

[7] 

    

2  Discuss the following in relation to Ultrasonic machining process :  

(i) Functions of slurry, horn transducer, and oscillator in USM;  

(ii) Types of abrasives used in USM. 

[15] 

    

3 a) What are the factors that affect the performance of WJM process? Discuss 

their effect of MRR. 

[7] 

 b) Explain how material is removed in AWJM. [8] 

    

4 a) Explain the principle of ECG with a neat sketch. [8] 

 b) Discuss the advantages and limitations of chemical machining process. [7] 

    

5 a) Discuss the various input parameters that affect the quality of the product 

produced on electric discharge machine. 

[8] 

 b) Discuss the advantages of electro discharge grinding. [7] 

    

6 a) Explain process parameters, advantages and limitations of Electron beam 

machining. 

[8] 

 b) Explain the production of laser beam in laser beam machining. [8] 

    

7 a) With a neat sketch explain PAM. [8] 

 b) List out the advantages, disadvantages and applications of PAM. [7] 

    

8 a) Discuss about the applications of shaped tube electrolytic machining. [7] 

 b) In what aspects electro stream drilling is different from conventional ECM 

process. 

[8] 
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RADAR SYSTEMS 
(Electronics and Communication Engineering) 

    Time: 3 hours                                                 Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

 

1 a) Write the simple form of radar equation and explain the significance of each 

parameter in it. [8] 

 b) A Radar is to have a maximum range of 300 km. What is the maximum 

allowable pulse repetition frequency for unambiguous reception? [7] 

    

2 a) What is Radar Cross Section(RCS) of targets? Explain RCS in case of 

spherical targets. [8] 

 b) Explain the coherent and non-coherent integration of radar pulses. [7] 

    

3 a) Explain, how the range and Doppler shift is measured with the FM-CW 

radar? [8] 

 b) What are the various measurement errors need to be considered in FM-CW 

radar? Explain. [7] 

    

4 a) With the help of a neat block diagram, explain the MTI radar with power 

oscillator transmitter. [8] 

 b) What are the blind speeds in MTI radar? How they can be reduced? Explain.  [7] 

    

5 a) Explain the amplitude comparison mono pulse tracking radar in with a neat 

block diagram. [8] 

 b) What are the various types of scanning patterns? Explain. [7] 

    

6 a) Explain the principle of Cassegrain reflector antenna with a neat sketch. [8] 

 b) Explain the various functions performed by the Radomes in a radar system. [7] 

    

7 a) What is the condition for getting maximum SNR with respect to a Matched 

filter? Derive the expression for it. [8] 

 b) Explain the Constant false alarm rate receiver with the help of a block 

diagram. [7] 

    

8 a) What are the functions of a duplexer in a radar system? Explain the branch 

type duplexer with a neat sketch. [8] 

 b) Explain different types of feeds used for phased array antennas in a radar 

system. [7] 
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MOBILE COMPUTING 
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     Time: 3 hours                               Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

 

1 a) Discuss about various VHF and UHF frequencies, their transmission 

properties, advantages and disadvantages. 

[8] 

 b) Explain the modulation methods and standards for data and voice 

communication. 

[7] 

    

2 a) What are the design constraints for applications targeted for handheld 

devices? 

[8] 

 b) List some popular operating systems used in hand held devices. Explain the 

key features of each OS and the devices that run on them. 

[7] 

    

3 a) List and explain functional differences between CDMA and GSM. [8] 

 b) Explain functional architecture of GSM. [7] 

    

4 a) What is Direct Sequence Spread Spectrum technology? Explain its working 

with respect to CDMA. 

[8] 

 b) Describe different types of handoffs. Differentiate between Hard handoff, 

Soft handoff and softer handoff. 

[7] 

    

5 a) How does the selective transmission improve the transmission efficiency? 

What are the modifications required in the TCP receiver to implement 

selective retransmission protocol? 

[8] 

 b) How can DHCP be used for mobility and support of mobile IP? [7] 

    

6 a) Explain in detail about the client/server computing with adaptation. [8] 

 b) Discuss the working of mobile agents. For what types of applications mobile 

agents are suitable? 

 

[7] 

    

7 a) Differentiate fixed infrastructure network architecture and mobile ad-hoc 

network architecture with diagrams. 

 

[8] 

 b) What is a wireless sensor network? Explain the internal architecture of a 

smart wireless sensor. 

 

[7] 

    

8 a) Explain in detail about IEEE 802.11 MAC Data frames. [8] 

 b) Explain the session establishment in WSP/B. [7] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) List out any three methods for in situ densification of cohesive soil. [2] 

 b) Write the advantages of electro-osmosis. [3] 

 c) What are the various admixtures used in soil stabilization. [2] 

 d) Write the principles of reinforced earth. [2] 

 e) What is geogrid? How it is used in soil stabilization. [3] 

 f) What are the uses of compaction grouting? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Discuss the importance of stone column technique. [7] 

 b) What is vertical drain? Explain the design of vertical drain. [7] 

    

3. a) Describe with neat sketches about dewatering by sumps and ditches.   [7] 

 b) Write the criteria for the choice of filler material around drains.  [7] 

    

4. a) Explain the mechanical stabilization along with its factors affecting . [7] 

 b) Discuss cement, lime and bitumen stabilization along with its merits and 

demerits. 

[7] 

    

5. a) What are the stability checks in reinforced earth walls?  [7] 

 b) What is reinforced earth? What are the components involved in it. [7] 

    

6. a) Write the functions and properties of geo textiles. [7] 

 b) What are the different types of Geo-synthetics? Explain.  [7] 

    

7. a) What is grouting? Discuss the objectives of grouting. [7] 

 b) Discuss the hydraulic fracturing in soils and rocks.  [7] 
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Answer ALL sub questions from Part-A 
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***** 

 

  PART–A (14 Marks)  

1. a) What do you understand by preloading? [2] 

 b) What are various methods of dewatering? [3] 

 c) Write the importance of fly ash in soil engineering.  [2] 

 d) List out the components of soil nailing? [2] 

 e) Discuss regarding geotextiles as separators. [3] 

 f) List out the objectives of grouting. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain sand drains with a neat sketch. [7] 

 b) Explain the vibroflotation technique of densifying granular soil. [7] 

    

3. a) Explain the principle of electro-osmosis method of dewatering.   [7] 

 b) Explain single and multistage well point system of dewatering. [7] 

    

4. a) What are the factors affect the mechanical stability of a mixed soil? [7] 

 b) Explain the principle and application of soil-lime stabilization. [7] 

    

5. a) Explain about the mechanism involved in soil nailing with a neat sketch. [7] 

 b) Explain the design principles of reinforced earth walls [7] 

    

6. a) Write the functions and applications of geo grids.  [7] 

 b) Discuss the applications of geo-membranes and gabions.  [7] 

    

7. a) List out the grouts and write their applications.  [5] 

 b) Explain in detail the post grout tests. [9] 
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  PART–A (14 Marks)  

1. a) Write the sand columns installation procedure. [2] 

 b) Discuss about dewatering. [3] 

 c) Write the benefits of the soil in stabilizing with cement.   [2] 

 d) Write the properties of soil preferred for reinforced earth wall construction. [2] 

 e) Write any four major applications of geotextiles. [3] 

 f) What is the primary difference in single, double and triple fluid jet grouting? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Describe in detail the advantage of using vertical drains along with preloading. [7] 

 b) With neat sketch explain in situ densification methods in cohesive soil. [7] 

    

3. a) Explain in detail the vacuum well point system of dewatering.  [7] 

 b) Discuss in brief about open sumps and inspector ditches with a neat sketch. [7] 

    

4. a) Explain how the engineering properties of soil are changed by the process of 

bituminous stabilization. 

[7] 

 b) Discuss the applicability of industrial wastes in soil stabilization. [7] 

    

5. a) Discuss about the soil nailing.  [7] 

 b) What do you understand by reinforced earth? Write the various applications of 

reinforced earth. 

[7] 

    

6. a) Discuss about geogrids and gabions. [7] 

 b) Explain with clear illustrations, the principle involved in geotextile materials 

reinforcement for improving the bearing capacity of soil. 

[7] 

    

7. a) Describe briefly different grouting techniques. [7] 

 b) Explain in detail with the help of a neat sketch the different stages of grouting. [7] 
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  PART–A (14 Marks)  

1. a) How can you identify that a soil is soft. [2] 

 b) What are the criteria for the choice of filler material? [3] 

 c) Write the effectiveness of bitumen in soil stabilization. [2] 

 d) What are the uses of soil reinforcement? [2] 

 e) What are the types of geo-textiles? [3] 

 f) What are the factors that influence the grout requirement? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain the advantages of geo drains when compared with sand drains.  [7] 

 b) List the objectives of compaction of soil and explain the purpose of compaction. [7] 

    

3. a) Discuss where the electro osmosis technique is effective. Write its benefits and 

limitations.  

[7] 

 b) Discuss with neat sketches the following pre-drainage methods: 

(i) Well points and (ii) Vacuum wells. 

[7] 

    

4. a) What are the various admixtures used in stabilization of soil? Describe in detail 

the engineering benefits of lime modification of soils.  

[7] 

 b) Describe the various types of bitumen materials used in soil stabilization. [7] 

    

5. a) Describe the procedure of soil nailing.  [7] 

 b) What are the factors governing the design of reinforced earth walls? [7] 

    

6. a) Explain the properties and applications of geotextiles.  [7] 

 b) Explain in detail the use of geosynthetics as reinforcement. [7] 

    

7. a) Briefly explain about various type of grouts used in ground improvements.  [7] 

 b) What is post grout test? Discuss how it is performed. [7] 
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  PART–A (14 Marks)  

1. a) What is travel time and delay? [2] 

 b) What is time headway? [2] 

 c) What are the different causes of traffic accidents? [3] 

 d) What are the acceptable levels of noise? [2] 

 e) What is level of service? [2] 

 f) What is the role of IVHS? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) How the urban highways are classified in India? Discuss it.  [7] 

 b) Explain in detail about pedestrian volume studies. [7] 

    

3. a) Discuss about density measurement techniques.  [7] 

 b) Explain in detail about car-following theories. [7] 

    

4. a) Explain the ARRB method of traffic signal design.  [7] 

 b) How are the accident records maintained? Explain. [7] 

    

5. a) Write the detrimental effects of traffic noise on environment?  [7] 

 b) What are air pollution standards? Explain the measures for controlling air 

pollution from road traffic? 

[7] 

    

6. a) Describe the operating conditions of different levels of service as per HCM 

manual. 

 

[7] 

 b) Discuss about the capacity of urban streets? [7] 

    

7. a) Discuss various IVHS categories used in the field of traffic engineering. [7] 

 b) What are the benefits and costs of IVHS? Discuss it. [7] 
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  PART–A (14 Marks)  

1. a) Distinguish between speed of response and fidelity. [3] 

 b) Distinguish between transducer and Inverse transducer. [2] 

 c) List the salient features of Resistance Wire Thermometers. [3] 

 d) Define sensitivity of a digital meter. State the significance of a half digit. [2] 

 e) Why are the operating voltages of a CRT arranged so that the deflection plates 

are at nearly ground potential? 

[2] 

 f) Describe the term real time analyzers. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What are limiting errors? What is the significance of limiting errors? [3] 

 b) Define the following terms: 

(i) Average value (ii) Arithmetic mean (iii) Deviation and (iv) Standard deviation 

[4] 

 c) A voltmeter having a sensitivity of 1.5kΩ/V is connected across an unknown 

resistance in series with a milliammeter reading 90 V on 150 V scale. When the 

milliammeter reads 10 mA, calculate the (i) Apparent resistance of the unknown 

resistance, (ii) Actual resistance of the unknown resistance, and (iii) Error due to 

the loading effect of the voltmeter. Neglect the resistance of the milliammeter. 

[7] 

    

3. a) Explain in detail about the input, transfer and output characteristics to be 

considered in selecting a transducer for any application.  

[7] 

 b) List and explain the different types of Strain gauges in brief. [7] 

    

4. a) Explain with a neat diagram how low pressures can be measured using Pirani 

vacuum gauge.  

[7] 

 b) A strain gauge having a resistance of 150Ω and gauge factor of 2.5 is connected 

in series with a ballast resistance of 150Ω across a 12 V supply. Calculate the 

difference between the output voltage with no stress applied and a stress of 150 

MN/m
2
. The modulus of elasticity is 225 GN/m

2
. 

[7] 

    

5. a) Explain with a neat diagram the operation of ramp type digital voltmeter. State 

limitations of it and how it is overcome.  

[7] 

 b) Explain the operation of Digital Phase angle meter with a neat block diagram. [7] 

    

6. a) Explain with a diagram the operation of a triggered sweep generator. [7] 

 b) Derive an expression for vertical deflection of an electron beam in a cathode ray 

tube and also define Deflection sensitivity and Deflection factor of the CRT. 

[7] 

    

7. a) Explain heterodyning. State the working principle of a heterodyne wave analyzer 

with a neat diagram.  

[7] 

 b) Explain with help of a block diagram the operation of a spectrum analyzer. State 

applications of a spectrum analyzer. 

[7] 
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  PART–A (14 Marks)  

1. a) What are the causes of environment errors? [2] 

 b) Distinguish between Primary and Secondary transducers. [3] 

 c) List the advantages and disadvantages of Photoelectric transducers.  [3] 

 d) Distinguish the features between the digital instruments and analog instruments. [2] 

 e) Explain the function of a trigger circuit in a Cathode ray oscilloscope. [2] 

 f) Differentiate between AF wave analyzer and RF wave analyzer. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What do you understand by dynamic characteristics of an instrument? Explain 

them in detail.  

[7] 

 b) For the following given data, calculate 

(i) Arithmetic mean; (ii) Deviation of each value; (iii) Algebraic sum of the 

Deviations. 

Given : x1 = 49.6; x2 = 50.2; x3 = 50.1; x4 = 49.7; x5 = 49.5 

[7] 

    

3. a) List and explain the factors that influence the choice of transducers.  [7] 

 b) Distinguish between Wire wound potentiometers and Non- wire potentiometers [4] 

 c) List the advantages and disadvantages of resistance potentiometers. [3] 

    

4. a) Explain with a neat diagram how dummy gauge is used for temperature 

compensation in a strain gauge bridge arrangement.  

[7] 

 b) Explain in detail about the Electromagnetic flow meters with a neat diagram 

and give its advantages and limitations. 

[7] 

    

5. a) Explain with the help of diagram the working principle of dual slope type 

digital voltmeter.  

[7] 

 b) Explain Digital frequency meter with a neat block diagram and what changes 

are required to measure high frequency values. 

[7] 

    

6. a) Explain with a neat diagram the operation of a continuous sweep generator. List 

the drawbacks of a continuous sweep generator.  

[7] 

 b) Compare passive probes with active probes. State the advantages of using a 

probe.  

[4] 

 c) State the function of attenuators in CRO. [3] 

    

7. 

 

Write short notes on the following: 

i) Distortion analyzer. 

ii) Vector Impedance meter 

[14] 

 

 

 

 

  

Code No: R164102D Set No. 2 R16 

1 of 1 



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

 

 

 

 

 

 

IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

INSTRUMENTATION  
 (Electrical and Electronics Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

  PART–A (14 Marks)  

1. a) Define the following terms:  

i) resolution, ii) sensitivity and iii) expected value. 

[3] 

 b) List the advantages of Electrical Transducers [2] 

 c) What does hot wire Anemometer do and where it is used  [2] 

 d) State the advantages of a digital voltmeter over an analog meter. [2] 

 e) How is an electron beam focused onto a fine spot on the face of the CRT? [2] 

 f) Differentiate between wave analyzer and spectrum analyzer [3] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain in detail about instrumental errors and how they are different from gross 

errors?   

[7] 

 b) A voltmeter reading 75 V on its 100 V range and an ammeter reading 100 mA on 

its 150 mA range are used to determine the power dissipated in a resistor. Both 

these instruments are guaranteed to be accurate within ±1.5% at full scale        

deflection. Determine the limiting error of the power. 

[7] 

    

3. a) Show that for a strain gauge, the gauge factor is equal to the summation of per 

unit change in length, per unit change in area and per unit change in resistivity. 

[7] 

 b) Explain in detail about the thermistors along with its construction and 

applications of it. 

[7] 

    

4. a) Distinguish between Moving coil type velocity transducer and Seismic tape 

velocity transducer.  

[7] 

 b) Explain the working of Digital type Photoelectric tachometer with a neat sketch. [7] 

    

5. a) Explain with a neat block diagram the operation of a microprocessor based 

Digital voltmeter. State its advantages over other type of Digital voltmeters. 

[7] 

 b) Explain the principle of operation of a Digital frequency meter with a neat basic 

circuit. 

[7] 

    

6. a) List the various controls on the front panel of a CRO. State the function of 

various controls on the front panel of a CRO. 

[7] 

 b) Explain the functionalities of a Digital data logger with a neat diagram. [7] 

    

7. a) Explain with a diagram the operation of a basic wave analyzer.  [7] 

 b) Explain the meaning of distortion factor. Explain how these distortion factors can 

be measured. 

[7] 
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  PART–A (14 Marks)  

1. a) Define the following terms:  

i) accuracy, ii) precision and iii) errors. 

[3] 

 b) Give the broad definition of a transducer [2] 

 c) List the uses of Strain gauges  [3] 

 d) State the advantages of a dual slope digital voltmeter over a ramp type digital 

voltmeter. 

[2] 

 e) State the function of a delay line used in the vertical section of an oscilloscope. [2] 

 f) Define a wave analyzer. List different types of wave analyzers. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What do you understand by static characteristics? List and explain the different 

static characteristics.  

[7] 

 b) The expected value of the current through a resistor is 40 mA. However the 

measurement yields a current value of 37 mA. Calculate 

(i) absolute error (ii) % error (iii) relative accuracy (iv) % accuracy 

[7] 

    

3. a) Explain in detail about the Resistive transducers and distinguish between a 

Linear Potentiometer and a rotary potentiometer.  

[7] 

 b) Explain in detail about the working of Linear variable differential transformer 

with the corresponding circuits of operation and relevant output voltages. 

[7] 

    

4. a) Explain with a neat diagram how the pressure measurement can be done using 

Bourdon tube and LVDT.  

[7] 

 b) Explain the principle of measurement of Strain gauge torque meter with a neat 

diagram. 

[7] 

    

5. a) State and explain the operating and performance characteristics of a digital 

voltmeter.  

[7] 

 b) A 3½ digit voltmeter is used for voltage measurements. 

(i) Find its resolution 

(ii) How would 15.28 V be displayed on a 10 V range? 

(iii) How would 0.5678 be displayed on 1 V and 10 V ranges. 

[7] 

    

6. a) Draw the basic block diagram of an oscilloscope and state the functions of each 

block.  

[7] 

 b) Explain how frequency and phase can be measured by a CRO using lissajous 

figures. 

[7] 

    

7. 

 

Write short notes on the following: 

i) AF wave analyzer.  

ii) Q - Meter 

[14] 
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  PART–A (14 Marks)  

1. a) Define prototype. What is its need? [2] 

 b) What is solid based RP? [3] 

 c) Write any two applications of SLS? [2] 

 d) What is indirect Rapid Tooling? [2] 

 e) Name various RP softwares. [3] 

 f) Write the applications of RP in automotive industry. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the historical development of Rapid Prototyping. [7] 

 b) How liquid based RP differs from that of powder based RP? [7] 

    

3. a) Explain the sequential steps involved in LOM process. [7] 

 b) Write the case studies of FDM  process. [7] 

    

4. a) Discuss the materials used in SLS process? [7] 

 b) What are the applications of 3D printing? [7] 

    

5. a) Explain the process of 3D keltool in brief. [7] 

 b) Write and explain about EOS direct tool process? [7] 

    

6. a) How the problem of “MISSING FACETS” is solved using generic solution? [7] 

 b) Explain various features of Mimics and View expert. [7] 

    

7. a) Write the applications of RP in engineering. [7] 

 b) Write the applications of additive manufacturing in forensic and anthropology. [7] 
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  PART–A (14 Marks)  

1. a) Why RP is called as additive manufacturing? [2] 

 b) What is LOM? [2] 

 c) How SLS differs from 3D printing? [3] 

 d) What is direct rapid tooling? [2] 

 e) What are the general errors that usually generate in STL? [3] 

 f) Write any two applications of RP in coin industry. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the fundamentals of rapid prototyping? [7] 

 b) What are the advantages and limitations of SLA? Explain in brief. [7] 

    

3. a) Write the applications of LOM. [7] 

 b) Explain the principle of FDM and what are the materials used in FDM process? [7] 

    

4. a) What are the major applications of SLS? [7] 

 b) What are the advantages and limitations of 3DP? [7] 

    

5. a) What is RT? What is the need of RT in additive manufacturing?  [7] 

 b) Explain the process of direct metal tooling using 3DP [7] 

    

6. a) Write about STL file formats. [7] 

 b) Eexplain about 3D view, velocity 2 and 3D doctor. [7] 

    

7.  How RP is applied in 

(i) arts and architecture 

(ii) visualization of bimolecular 

(iii) GIS application 

 

 

 

[14] 
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  PART–A (14 Marks)  

1. a) What is virtual or soft prototyping? [2] 

 b) Write any two differences between LOM and SLA? [3] 

 c) What is powder based RP? [3] 

 d) Name some indirect rapid tooling techniques. [2] 

 e) What is generic solution in STL problems? [2] 

 f) Write any two applications of RP  in analysis planning. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write the direct and indirect benefits of RP? [7] 

 b) Explain the principle behind SLA  process in brief. [7] 

    

3. a) What are the advantages and limitations of LOM? [7] 

 b) Explain the process of  FDM with two applications. [7] 

    

4. a) Explain the principle of SLS in brief. [7] 

 b) Write the specifications of 3DP and write a case study of 3DP? [7] 

    

5. a) Write any seven differences between conventional tooling and rapid tooling? [7] 

 b) What is DTM rapid tooling process? Explain. [7] 

    

6. a) What are newly proposed data formats in RP? [7] 

 b) Explain the Rhino, STL view 3Data expert softwares. [7] 

    

7. a) Write the applications of additive manufacturing in following industries 

(i) automotive industry 

(ii) customized implant and prosthesis 

 

 

[7] 

 b) Write the applications of RP in following industries 

(i) aerospace industry 

(ii) simulation of complex surgeries 

 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is photo polymerization? [3] 

 b) Write any two applications of FDM. [2] 

 c) Why is 3DP most trending RP in powder based RP? [3] 

 d) Name some direct rapid tooling techniques. [2] 

 e) Explain 3D doctor software. [2] 

 f) Writ any two applications of RP in medical industry. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) How the classification of additive manufacturing is done? Explain the 

classification of RP with a tree diagram. 

 

[7] 

 b) Explain the process of SLA with a neat sketch. [7] 

    

3. a) What is the principle of LOM? Enumerate? [7] 

 b) What are the advantages and applications of FDM process? [7] 

    

4. a) What are the advantages and disadvantages of SLS over other RP processes?  [7] 

 b) Explain the process of 3DP. [7] 

    

5. a) Explain in brief about spray metal deposition indirect RT process. [7] 

 b) Write and explain direct AIM process. [7] 

    

6. a) What are general STL file problems? [7] 

 b) What are the features of Magics, solid view? [7] 

    

7.  What are the applications of RP  in various industries? [14] 
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  PART–A (14 Marks)  

1. a) Define the following terms    i) Hue.  ii) Saturation. [2] 

 b) Discuss merits and demerits of a synchronous detector over a conventional 

detector employing a diode. 

[3] 

 c) Write the principle of burst phase ident circuit. [3] 

 d) List the profiles that support H.264.  [2] 

 e) List the other societies and organizations in HDTV and DTV standards. [2] 

 f) Write the benefits of Common Alerting Protocol. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What is flicker? Explain how it is eliminated? [7] 

 b) With a neat sketch explain composite video signal. [7] 

    

3. a) Explain why AM is chosen for picture and FM for sound in TV signal 

transmission. 

[7] 

 b) Write short notes on the types of RF tuners. [7] 

    

4. a) Describe basic principle of AGC and discuss the advantages of employing AGC 

of IF and RF amplifiers in the TV receiver. 

[7] 

 b) Explain the U and V demodulator with a neat diagram. [7] 

    

5. a) Describe the comparisons of Analog & Digital TV transmission systems.  [7] 

 b) Write about MPEG-2 compression technique. [7] 

    

6. a) Discuss the functions of Audio Engineering Society. [7] 

 b) Explain transport stream demultiplexing in DTV reception.   [7] 

    

7. a) Explain 1080 60p presentation and mention the techniques that support 1080 

60p. 

[7] 

 b) Explain the features of multiplatform Emergency Alert System [7] 
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  PART–A (14 Marks)  

1. a) Briefly explain desaturation. [3] 

 b) List the factors that influence the choice of IF in TV receivers. [2] 

 c) Why diode is used for heterodyning in the mixer? [2] 

 d) List the steps involved in compression. [3] 

 e) Write the standard bodies of HDTV. [2] 

 f) Write any four disadvantages of EAS. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain about interlaced scanning. [7] 

 b) Explain in detail color mixing. [7] 

    

3. a) Explain positive and negative modulation in TV transmission system? [7] 

 b) Discuss in detail IF sub-system in PAL-D color receiver. [7] 

    

4. a) Draw a block diagram of differential peak FM detector and explain the functions 

performed by each block. 

[7] 

 b) With a neat circuit diagram explain the working of ident and color killer circuits. [7] 

    

5. a) Explain the digital television systems. [7] 

 b) Explain about MPEG-2 video compression. [7] 

    

6. a) Explain briefly DTV transmission and reception system with neat diagram. [7] 

 b) What are the problems occurred at the DTV receiver? Explain [7] 

    

7. a) Explain briefly about delivery and distribution in emerging TV technologies. [7] 

 b) Write in briefly about eTV and iTV implementation. [7] 
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  PART–A (14 Marks)  

1. a) Why the aspect ratio is set to 4/3? [2] 

 b) What is the effect of earth`s curvature? [2] 

 c) Write the advantages of keyed AGC system. [3] 

 d) Define cliff effect. [2] 

 e) List the features involved in video presentation format [3] 

 f) What is virtual product placement? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain the operation of a monochrome TV receiver with a neat block diagram. [7] 

 b) Explain how color difference signals are developed from R,G and B signals [7] 

    

3. a) Explain in detail why vestigial sideband transmission is used to transmit video 

signal in television? 

[7] 

 b) With a neat circuit diagram, explain the operation of a video detector. [7] 

    

4. a) Explain noise cancellation methods in a TV receiver. [7] 

 b) Explain the basic principle of separation of U and V signals by transformer 

action. 

[7] 

    

5. a) Explain in detail about Grand Alliance Prototype of HDTV [7] 

 b) Write about MPEG-4 and H.264 standards. [7] 

    

6. a) Explain the role of visual perception in presentation. [7] 

 b) What are the standard bodies of DTV technology? [7] 

    

7. a) Write about MPEG and metadata technologies. [7] 

 b) Write short notes on virtual product placement. [7] 
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Answer ALL sub questions from Part-A 
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***** 

 

  PART–A (14 Marks)  

1. a) Briefly explain the color difference signal. [3] 

 b) Write the reasons for choosing negative modulation in TV system. [2] 

 c) Define forward AGC and reverse AGC. [2] 

 d) Why HDTV is developed in US? [2] 

 e) Write various cable DTV standards. [2] 

 f) How metadata can be described? [3] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain the operation of monochrome TV transmitter with a neat block diagram. [7] 

 b) With the aid of block diagram explain the working of PAL encoder. [7] 

    

3. a) Explain the functions of chroma decoder with a neat diagram. [7] 

 b) Discuss briefly about sync separation and processing in monochrome television 

receiver. 

[7] 

    

4. a) Explain IF subsystem of a color receiver. [7] 

 b) Explain PAL-D decoder with block diagram. [7] 

    

5. a) Explain briefly the features and properties of HDTV. [7] 

 b) Write a short note on audio compression. [7] 

    

6. a) What are the different demodulation techniques used for DTV receiver? Explain 

any one technique. 

[7] 

 b) Explain briefly about SMPTE standard. [7] 

    

7. a) Explain enhanced, interactive and personalized features in emerging TV 

technologies. 

[7] 

 b) Write about Multiplatform Emergency Alert System (EAS) and its drawbacks. [7] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 
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  PART–A (14 Marks)  

1. a) Why primitive data types are not allowed in JAVA generics? [2] 

 b) Which node takes the responsibility when the active NameNode fails? [2] 

 c) What is the order of the three steps to MapReduce? [3] 

 d) Mention the six writable collection types in Hadoop [2] 

 e) Specify the role of Pig Latin in Hadoop. [2] 

 f) What is partition and bucketing in hive? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the Characteristics of a Map Interface in JAVA. Give its hierarchy and 

write about the classes that implement Map interface. 

 

[7] 

 b) What is meant by Serialization in JAVA? Why do we need Serialization in 

JAVA?  Can we serialize a non serializable object in JAVA? Explain. 

 

[7] 

    
3. a) Explain about Google File System.  [6] 

 b) What is Big Data? Explain any four significant characteristics of big data. [4] 

 c)  Explain the following 

i) Job tracker     ii)Task tracker 

[4] 

    
4. a) Explain the work flow of MapReduce process with a suitable example. [7] 

 b) With suitable example, briefly describe usage of MapReduce with and without 

combiner. 

[7] 

    
5 a) Why GenericWritable is required? With an example, illustrate the usage of 

GenericWritable. 

[7] 

 b) What is ArrayWritable? Illustrate the usage of MapWritable and 

SortedMapWritable. 

[7] 

    
6. a) Explain about Pig Latin data model and its data types. [6] 

 b) Write about the three key design principles of Pig Latin [4] 

 c) Write about Apache Pig execution modes and mechanism. [4] 

    
7. a) Illustrate Create Database in HIVE. What is the importance of IF NOT EXISTS 

in the context of Create Database?  

[4] 

 b) Explain any four functions on ALTER TABLE [3] 

 b) When it is appropriate to go for Internal and External tables in Hive? Explain. [7] 
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  PART–A (14 Marks)  

1. a) Can we use primitive data types  in generics? justify your answer. [2] 

 b) What happens when a data node fails? [2] 

 c) What decides number of mappers in a mapreduce job?  [3] 

 d) Write about GenericWritable class. [2] 

 e) What is Grunt in Pig Latin? [3] 

 f) Why Hive is used instead of Pig Latin?  [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write a JAVA program to implement various operations like adding, changing 

and removing elements using Map interface and HashMap class.   

 

[7] 

 b) What is meant by Serialization and Deserialization in JAVA?  Why static and 

transient variables are not serialized? Explain. 

 

[7] 

    

3. a) Explain in detail about the key components of Hadoop architecture. [7] 

 b) What is Big data? Why is big data analytics so important in today's digital era? 

Expain. 

 

[7] 

    

4. a) Explain about the important Hadoop APIs for MapReduce framework.  [7] 

 b) Explain the order of execution of Mapper, Combiner and Partitioner in a 

MapReduce job with a suitable example. 

 

[7] 

    

5. a) What is the significance of RawComparator and at what scenarios it is more 

appropriate? Give explanation. 

 

[7] 

 b) Explain the sequence of steps for creating custom Key writable data types in 

Hadoop with an example program. 

 

[7] 

    

6. a) Explain the architecture of Apache Pig with neat sketch.  [7] 

 b) Explain about the complex data types in Pig Latin. [7] 

    

7. a) Demonstrate the work flow between Hive and Hadoop with suitable diagrams. [7] 

 b) How does data distribution happens in Hive bucketing? Explain. [7] 
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***** 

 

  PART–A (14 Marks)  

1. a) How do you instantiate a generic array in Java? [2] 

 b) How the name node detects that a particular data node is down? [2] 

 c) What is Shuffle phase in map reduce jobs? [3] 

 d) Write about Writable Comparable interface. [2] 

 e) List the three key design principles of Pig Latin. [3] 

 f) Is Hive a database? Justify your answer.  [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Write a JAVA program to perform various operations like adding, accessing 

and removing elements on SortedSet. 

[7] 

 b) What are Generics in JAVA?  What is the use of generics in Java? Discuss the 

advantages and limitations of Generics in JAVA. 

[7] 

    

3. a) What is big data? Explain the significant applications of big data.  [4] 

 b) With a neat sketch explain the typical architecture of Hadoop cluster. [10] 

    

4. a) Explain the following 

      i) Drivercode                 ii) Mappercode               iii) Reducercode  

 

[6] 

 b) Write a MapReduce program in JAVA to count the number of words in a file. [8] 

    

5. a) Explain the following 

i) NullWritable  ii) BytesWritable iii) ObjectWritable  iv) GenericWritable 

 

[7] 

 b) Explain the implementation of raw comparator and custom raw comparator 

with an example 

 

[7] 

    

6. a) Consider the Departmental Stores data file (stores.txt) in the following format 

customerName, deptName, purchaseAmount. 

i) Write a Pig script to list total sales per departmental store. 

ii) Write a Pig script to list total sales per customer. 

 

 

 

[7] 

 b) Explain the following operators in Pig Latin. 

i) flatten operator    ii) Relational operators 

 

[7] 

    

7. a) Explain about column types, literals and complex types supported by Hive. [7] 

 b) Explain the following clauses with example HQL statements 

i) cluster by    ii) distribute by 

 

[7] 
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  PART–A (14 Marks)  

1. a) What is the use of generics in Java? [2] 

 b) What kind of information is stored in NameNode? [2] 

 c) Illustrate the reducer phase in a MapReduce job?  [3] 

 d) Write about Writable Interface. [2] 

 e) Write about the key components of Apache Pig framework. [2] 

 f) Which property of Hive enables users to work with different file formats? [3] 

    

  PART–B (4x14 = 56 Marks)  

2. a) How can we implement a Stack using Queue in JAVA? Explain with an example 

program.  

 

[7] 

 b) What is a Wrapper class in JAVA? How do you create a Wrapper class in 

JAVA? Why Wrapper classes are immutable in JAVA? Give explanation. 

 

[7] 

    

3. a) What are the major sources of big data? Write about various technologies 

available to manage big data. 

 

[7] 

 b) Explain the step by step procedure to install and setup a 5-Node Hadoop Cluster. [7] 

    

4. a) Explain the role of combiner and partitioner in MapReduce application with a 

suitable example. 

 

[7] 

 b) Write  a JAVA program to implement matrix multiplication using Map-Reduce 

paradigm. 

 

[7] 

    

5. a) How the implementation of RawComparator will speed up your Hadoop 

MapReduce jobs? explain.  

 

[7] 

 b) Explain in detail about Writable class hierarchy with a neat sketch. [7] 

    

6. a) Write the major differences between Apache Pig and SQL.  [7] 

 b) List and Explain various operators of Pig Latin. [7] 

    

7. a) With a neat diagram explain the key components of Hive architecture. [7] 

 b) Explain the available Hive operators to access the elements of Complex Types. [7] 
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  PART–A(14 Marks)  

1. a) Differentiate DBMS with information retrieval system? [3] 

 b) What is the relation between Tries and Inverted File? [3] 

 c) What is Sequential Signature File? [2] 

 d) What are Semi-infinite Strings? [2] 

 e) Define Successor Variety. [2] 

 f) What do you meant by Coordination level in Thesauri? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain the following 

i. Functional View of Paradigm IR System 

ii. Conceptual Models of IR 

 

[8] 

 b) Describe how the PAT Data structure is different from N-grams. [6] 

    

3. a) Discuss clearly about different techniques used as improvements on the basic 

inverted file creation. 

 

[7] 

 b) Explain different Structures used in Inverted Files. [7] 

    

4. a) In what way is the signature approach better than other text retrieval methods? 

Justify your answer. 

 

[7] 

 b) Explain about Classification of the signature-based methods. [7] 

    

5. a) Define PAT trees. What is the use of PAT tree? How PAT trees are represented 

as Array? 

 

[8] 

 b) Discuss  the following: 

i. Proximity search 

ii. Range searching 

 

 

[6] 

    

6. a) Discuss the following: 

i. cutoff method 

ii. peak and plateau method 

iii. complete word method 

iv. entropy method 

 

 

 

 

[8] 

 b) Write about Streaming Algorithms. [6] 

    

7. a) Discuss the three basic methods for generation of a thesaurus. [7] 

 b) Define thesaurus. Explain how Phrase construction is done in thesaurus. [7] 
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  PART–A (22 Marks)  

1. a) How mechanical tool changing is replaced by automation. [4] 

 b) What are the reasons for using storage buffers? [4] 

 c) What is the objective of line balancing problem? [4] 

 d) What are the components of AGVS? [3] 

 e) What is the importance of decision function in adaptive control system? [4] 

 f) Differentiate inspection and testing. [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) How the machine tool is controlled in an automated system. [8] 

 b) Describe the hydraulic components used in an automated system. [8] 

    

3. a) Discuss various types of transfer mechanism used in automation system. [12] 

 b) Explain the practical difficulties in implementing automated flow lines. [4] 

    

4. a) What is Ranks Positional Weights method? [12] 

 b) Explain the flexible assembly lines. [4] 

    

5. a) What is the function of storage system? Explain. [8] 

 b) Explain work in process storage. [8] 

    

6. a) Describe the functional structure of adaptive control with constraints. [8] 

 b) How the vibration and acoustic emission parameters are considered in an 

adaptive control system 

 

[8] 

    

7. a) What are the advantages of CMM over other conventional inspection 

methods? 

 

[8] 

 b) How visual inspection is done for edge detection and misalignment by 

machine vision. 

 

[8] 
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  PART–A (22 Marks)  

1. a) Compare the coherent and non-coherent integration of radar pulses. [4] 

 b) Define the Doppler frequency shift and write the expression for it. [4] 

 c) What are the different ways of reducing the effects of blind speeds in MTI radar? [3] 

 d) List out the various materials used for lens antennas. [4] 

 e) Write the advantages of phased array antennas. [4] 

 f) Define noise temperature of a radar receiver. [3] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Derive the radar range equation in terms of integration efficiency. [8] 

 b) A radar operating at 3 GHz radiating a power of 200 kW. Calculate the power of 

the reflected signal at the radar with a 20 m
2
 target at 300 nautical miles. Take 

antenna aperture area is 9 m
2
. 

 

 

[8] 

    

3. a) How the Doppler shift is measured with the FM-CW radar? Explain. [8] 

 b) Explain the principle, advantages and applications of multiple frequency CW 

radar. 

 

[8] 

    

4. a) Explain the principle of operation of MTI radar with power oscillator transmitter.  [8] 

 b) Explain the necessity of Range gated Doppler filters in MTI radar with a neat 

diagram. 

 

[8] 

    

5. a) Explain the amplitude comparison mono pulse tracking radar in two coordinates 

with a neat diagram.  

 

[8] 

 b) Explain the principle of Cosecant-Squared antenna with a neat sketch. [8] 

    

6. a) Explain the various types of phase shifters used for phased array antennas. [8] 

 b) Derive the condition for getting maximum SNR with respect to a Matched filter. [8] 

    

7. a) What are the functions of a duplexer in a radar system? Explain the balanced 

duplexer with a neat sketch. 

 

[8] 

 b) What are the different types of displays used for a radar receiver? Explain PPI 

display. 

 

[8] 
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  PART–A (22 Marks)  

1. a) Describe software testing myths and facts. [3] 

 b) Explain about expanding immaterial cases in decision table. [3] 

 c) Write the terminology used in data flow testing. [4] 

 d) Explain about call graph-based integration. [4] 

 e) Write a short note on correcting bugs. [4] 

 f) Explain in detail about state-base testing. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Write definitions of software testing. Explain software testing model. [8] 

 b) What are software resting principles? Explain in detail. [8] 

    

3. a) Explain state table based testing and equivalence class testing. [8] 

 b) What is the need for validation? Explain about validation activities. [8] 

    

4. a) Define white-box testing. Explain logic coverage criteria. [8] 

 b) What is static testing? Explain technical reviews in detail. [8] 

    

5. a) What are categories of system tests? Explain.  [8] 

 b) How does regression testing help in producing quality software? Why is 

regression testing a problem? 

 

[8] 

    

6. a) Explain about measuring the effectiveness of a prioritized test suite.  [8] 

 b) Discuss about software total quality management and six sigma. [8] 

    

7. a) What is the need of automation in testing? Explain the guidelines of automated 

testing.  

[8] 

 b) Describe analysis and design of Web-based systems. [8] 
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Answer any FIVE Questions 

All Questions carry equal marks 

***** 

 

1 a) Define the following and give their significance 

(i)Coincidence factor, (ii)contribution factor and  (iii) loss factor 

[8] 

 b) The annual input to a distribution system is 57,000 MW. On the peak-load 

day of the year, the peak power is 15 MW and the energy input that day is 

200 MWh. Determine the load factor for the year and for the peak load day. 

[7] 

    

2 a) Explain the design considerations of radial type distribution feeder with neat 

diagrams. 

[9] 

 b) What are the factors affecting the primary feeder loading? [6] 

    

3 a) Explain how you decide the rating of the distribution sub-station. [7] 

 b) Give a detailed analysis of square shaped distribution substation areas with 

neat diagram. 

[8] 

    

4 a) Obtain the expressions for voltage drop and power loss of uniformly 

distributed load with neat diagram. 

[8] 

 b) A three-phase feeder circuit has total impedance (3+j5) ohms per phase, 

receiving end voltage is 11 kV and current is 100-30 A. Find (i) power 

factor of load. (ii) Load power factor for which the drop is maximum (iii) 

Load power factor for which impedance angle is maximum. 

[7] 

    

5 a) What are the objectives of distribution system protection? [6] 

 b) Considering a typical example, describe the procedure for fault current 

calculations in a distribution system, mentioning the assumptions to be made 

for the analysis. 

[9] 

    

6 a) Explain the general coordination procedure of protective devices in radial 

distribution systems. 

[8] 

 b) Describe the coordination procedure between recloser and fuse with 

characteristic. 

[7] 
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7 a) Illustrate the economic justification for capacitor location in distribution 

system. 

[6] 

 b) Assume that a 3-phase distribution substation transformer has a name plate 

rating of 7000 kVA and a thermal capacity of 125% of the name plate rating. 

If the connected load is 8800 kVA with 0.8 lag power factor. Find (i) kVAr 

rating of the shunt capacitor bank required to decrease the kVA load on the 

transformer to its capacity level and (ii) The power factor of the corrected 

load. 

[9] 

    

8  Discuss in detail the numerous ways to improve the distribution system’s 

overall voltage regulation. 

[15] 

 

 

2 of 2 

Code No: R4102A 
Set No. 1 R10 



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

 

 

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

AUTOMOBILE ENGINEERING 

 (Mechanical Engineering) 
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Answer any Five Questions 

All Questions carry equal marks 

***** 

1 a) Explain the working of gear pump with neat sketch. Mention its advantages. [8] 

 b) Explain the terms decarbonisation and Nitriding. [7] 

    

2 a) Describe with the help of a neat sketch the construction of a propeller shaft. [8] 

 b) How many universal joints are used in a torque tube drive and Hotchkiss drive? 

Why? 

 

[7] 

    

3 a) Describe in detail the davis steering mechanism with neat sketch? [8] 

 b) Explain castor and steering axis inclination. What are the effects of each on the 

steering characteristics of a vehicle? 

 

[7] 

    

4 a) Explain the working of rigid axle suspension system with the help of a neat 

diagram? 

 

[8] 

 b) Explain the pneumatic brakes with neat sketch? [7] 

    

5 a) Explain the construction of starter motor? [8] 

 b) Describe the working of a fuel gauge with neat sketch.  [7] 

    

6 a) Describe the constructional features of central locking system? [8] 

 b) Explain the following safety systems 

i) Traction control ii) Speed control 

 

[7] 

    

7 a) Explain clearly how the proper design of combustion chamber helps in 

reducing exhaust emission.  

 

[8] 

 b) What are national standards of pollution? [7] 

    

8 a) How do you check the wear of connecting rod big end bearing? Explain. [8] 

 b) Explain servicing procedure of valve system of an engine? [7] 
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Answer any Five Questions 
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***** 

 

1 a) Discuss in detail the elements of switching system. [8] 

 b) With a neat diagram and necessary derivations Discuss the working of a cross 

bar switching system. [7] 

    

2 a) Explain time division switching. [7] 

 b) Discuss about centralized SPC in electronic space division switching. [8] 

    

3 a) Define multipath fading and explain about skywave communication in 

transmission systems? [8] 

 b) Explain the significance of charging plan?  [7] 

    

4 a) Draw and explain the architecture of SS7? [8] 

 b) Explain about common channel signaling? [7] 

    

5 a) Explain data communication circuits. [7] 

 b) Explain layered network architecture. [8] 

    

6 a) Write short notes on Repeaters, Bridges and Routers. [8] 

 b) Explain OSI reference model. [7] 

    

7 a) Explain numbering and addressing plan for ISDN. [8] 

 b) Draw the model of BISDN architecture and explain. [7] 

    

8 a) Write short notes on cable modem and traditional cable networks. [8] 

 b) Discuss about frame transmission of SONET. [7] 
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***** 

 

  PART–A(14 Marks)  

1. a) What is Initial Environmental Examination and State why it is necessary before 

final EIA? 

 

[3] 

 b) List the various EIA methods. [3] 

 c) Explain Aquifer. [2] 

 d) Explain biodiversity. [2] 

 e) Define Risk Assessment. [2] 

 f) Explain ISO 14000. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss in detail the direct and indirect impacts that are likely to occur for Land 

Clearing and Road Construction Activity.  

 

[7] 

 b) Discuss the main features of Impact Evaluation and Analysis? What should be 

the important objectives of an effective EIA? 

 

[7] 

    

3. a) What are different types of scales used in scaling check list methods? [7] 

 b) What is Battelle Environmental Evaluation System? [7] 

    

4. a) If the soil is contaminated, what are the remediation methods that can be 

adopted during and after the execution of any development Project. 

 

[7] 

 b) Discuss the external and internal approached in the application of GIS for EIA. [7] 

    

5. a) Discuss the general methodology for the assessment of Impacts of development 

activities on Surface water environment.  

 

[7] 

 b) Discuss the methodology used for assessment of air pollution impact. [7] 

    

6.  Explain what is meant by Social Assessment? Why Socioeconomic impacts are 

important in EIA of a major development Project. 

 

[14] 

    

7.  Describe the environmental impact assessment of a Cement Plant. [14] 
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Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) What is Environmental Impact Assessment (EIA)?  [2] 

 b) State the importance of predictive methods in EIA? [3] 

 c) State appropriate techniques for slope protection. [3] 

 d) Discuss the effects of Noise on People. [2] 

 e) How is uncertainty taken into account in Risk assessment? [2] 

 f) State the significance of Audit Report. [2] 

    

  PART–B(4x14 = 56 Marks)  

2.  Describe in detail the analytical functions associated with EIA. [14] 

    

3.  Explain Overlay Methods and discuss how GIS is useful in overlay methods. [14] 

    

4. a) What is the water balance method for calculating leachate flow through a site? [7] 

 b) What is darcy’s law for describing ground water through a saturated porous 

medium? 

 

[7] 

    

5. a) What key information is required of any proposed project for identification of 

water quantity and quality impacts? 

 

[7] 

 b) Discuss the sources of air pollutants and their effects on environment. [7] 

    

6.  List the main features of Ecological Risk Assessment. How it is different from 

Human Health Risk Assessment. 

 

[14] 

    

7.  Describe the environmental impact assessment of a greenfield expressway 

project. 

 

[14] 

 

 

 

 

  

Code No: R164101H Set No. 2 R16 

1 of 1 



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

 

 

 

 

 

 

 

 

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

ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT 
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Write the stages of EIA. [3] 

 b) Explain adhoc methods and state its advantages. [2] 

 c) Describe Leachate and its effect on ground water. [3] 

 d) Define Noise and how it is measured. [2] 

 e) List the effects of deforestation in detail. [2] 

 f) List the Post Audit activities of a project. [2] 

    

  PART–B(4x14 = 56 Marks)  

2.  Explain the factors that should be considered while taking decisions based on 

assessment of significance of an Impact. 

 

[14] 

    

3. a) Describe Stepped up Matrix and Network methods. [9] 

 b) Explain the factors to be considered in selection of EIA methodology. [5] 

    

4. a) Discuss the qualitative, simple and specific quantitative methods for impact 

prediction on soil and groundwater?  

 

[7] 

 b) What is GIS? Discuss the basic concepts and techniques used in GIS. [7] 

    

5.  What is meant by impact prediction with reference to surface water 

environment? Discuss the application of Various mathematical models for 

impact prediction. 

 

 

[14] 

    

6. a) Explain the various steps in performing an Environmental Risk Assessment. [9] 

 b) Discuss about Hazard Analysis. [5] 

    

7.  Describe the environmental impact assessment of an inland waterways project. [14] 

 

 

 

  

Code No: R164101H Set No. 3 R16 

1 of 1 



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

 

 

 

 

 

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

ENVIRONMENTAL IMPACT ASSESSMENT AND MANAGEMENT 
(Civil Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A(14 Marks)  

1. a) Write short notes on (i) Direct impacts, (ii) Indirect Impacts [3] 

 b) Explain adhoc methods and list their draw backs? [2] 

 c) Discuss various guidelines for mitigating soil erosion. [2] 

 d) List different types of Pollutants. [3] 

 e) What is deforestation? [2] 

 f) List the Provisions in the EIA notification. [2] 

    

  PART–B(4x14 = 56 Marks)  

2.  Explain the different steps involved in adopting EIA as a Planning tool for any 

major project activity. 

 

[14] 

    

3.  State the salient features of Matrix Methods? What are interaction  matrix methods 

with reference to leopold matrix method. 

 

[14] 

    

4. a) Discuss the cause-and-effect network for assessing the impacts on soil and ground 

water.  

 

[7] 

 b) Discuss the basic Principles of remote sensing. How it is useful for Environmental 

monitoring. 

 

[7] 

    

5.  Discuss the physical and mathematical models approach for impact prediction. [14] 

    

6. a) Explain Environmental Risk Assessment in detail. Explain how it is different from 

EIA. 

 

[7] 

 b) Explain Hazard, Probability and Risk management in detail. [7] 

    

7.  Describe the environmental impact assessment of a new thermal power plant and 

list its socio-economic impacts as well.  

 

[14] 
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  PART–A (14 Marks)  

1. a) What is the difference between aquifer, aquiclude and aquifuge. [3] 

 b) What is a collector well? [2] 

 c) What is over pumping? [2] 

 d) How can we control the saline water intrusion? [2] 

 e) Explain about resistivity logging. [2] 

 f) What is the significance of viscous fluid models in Ground water modeling?  [3] 

    

  PART–B (4x14 = 56 Marks)  

2.  How do you analyze unsteady flow towards a well either in confined or 

unconfined aquifer? Discuss any one solution method. 

 

[14] 

    

3. a) Explain the features of a well design.  [7] 

 b) Find the diameter of tube well made in a confined aquifer for the data given :  

Yield from the well  = 0.2 m
3
/s 

Radius of influence  = 250 m 

Coefficient of permeability  = 56 m/day 

Drawdown  = 5 m 

Thickness of aquifer  = 25 m 

 

 

 

 

 

[7] 

    

4.  Explain the following with neat sketches : 

i) Well completion 

ii) Well maintenance 

iii) Well disinfection  

 

[4] 

[5] 

[5] 

    

5.  Write short notes on the following ground water recharge methods : 

i) Ditch and flooding type 

ii) Recharge well method 

iii) Canals and streams method  

 

[5] 

[4] 

 [5] 

    

6. a) Explain any one subsurface methods of ground water exploration.  [7] 

 b) Discuss about the importance of aerial photogrammetry in ground water 

exploration. 

 

[7] 

    

7. a) Explain about the elements and features of a typical ground water basin 

management plan. Discuss briefly about different stake holders.  

 

[7] 

 b) What is conjunctive use? What is its importance in ground water basin 

management? 

 

[7] 
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***** 

 

  PART–A (14 Marks)  

1. a) Define storitivity and transmissibility of an aquifer. [2] 

 b) What are design principles of collector wells. [2] 

 c) Explain the importance of well disinfection. [3] 

 d) What are recharge mounds? Explain. [2] 

 e) Discuss about Geophysical logging method of exploration. [2] 

 f) What is the difference between finite difference and finite element models. [3] 

    

  PART–B (4x14 = 56 Marks)  

2.  What are Dupuit’s assumptions? Derive basic governing differential equation 

for steady one-dimensional unconfined ground water flow.  

 

[14] 

    

3. a) Find the diameter of a tube well made in a confined aquifer for the following 

details : 

i) Yield required = 0.10 m
3
/s 

ii) Radius of circle of influence = 200 m 

iii) Coefficient of permeability = 60 m/day 

iv) Drawdown = 6 m 

v) Thickness of aquifer = 30 m  

 

 

 

 

 

 

[7] 

 b) What is infiltration gallery. Explain in detail. [7] 

    

4.  Discuss about the following methodologies of well development. 

i) Mechanical surging using compressed air. 

ii) Over pumping and backwashing. 

iii) High velocity jetting of water.  

 

[5] 

[5] 

[4] 

    

5.  Discuss the structure of fresh-saline water interference and  Ghyben – Herzberg 

relation between fresh and saline water   

 

[14] 

    

6.  Define the principle of seismic refraction method. Distinguish between the 

intercept time and cross over distance methods for estimating the thickness of 

an aquifer. Derive equations for their determination.  

 

 

[14] 

    

7. a) What is the importance of conjunctive use in water resources planning?  [7] 

 b) Discuss in length any case study of ground water basin management. [7] 
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  PART–A (14 Marks)  

1. a) Explain about drainage factor and leakage factor properties. [3] 

 b) What do you mean by the optimum capacity of a tube well? [2] 

 c) Discuss briefly the exploratory drilling. [2] 

 d) Briefly discuss about methods of controlling saline water intrusion. [2] 

 e) What is a borehole geophysical technique? Explain [3] 

 f) Where do you use viscous flow analog models?  [2] 

    

  PART–B (4x14 = 56 Marks)  

2.  When is the flow towards a well unsteady.  Derive the required equation for 

unsteady flow towards a well. State the assumptions.  

 

[14] 

    

3.  The diameter of a pumping well is 10 cm. Location of the observation well is 

16 m. Rate of pumping is 2500 lpm. Find the parameters S and T of a confined 

aquifer where test pumping gave the following information : 

Drawdown after one hour pumping = 3 m 

Drawdown after four hours of pumping = 4 m  

 

 

 

 

[14] 

    

4.  Explain about the installation of well screens with neat sketches. 

i) Open  hole method 

ii) Bail  down method  

iii) Wash down method   

 

[5] 

[5] 

[4] 

    

5. a) What are the purposes served by ground water artificial recharge projects?  [7] 

 b) Explain any one spreading methods of recharge. How do you measure the 

efficiency of spreading? 

 

[7] 

    

6.  Explain about the different surface methods of exploration of ground water. 

Discuss about anyone method in detail with a neat sketch.  

 

[14] 

    

7. a) What are the elements of Ground water basin management. How do you 

compare the same with Watershed management?  

 

[7] 

 b) Discuss the significance of conjunctive use in the management of a ground 

water basin. 

 

[7] 
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  PART–A (14 Marks)  

1. a) Distinguish between aquifer, aquitard and aquiclude. [3] 

 b) Discuss briefly significance of infiltration gallery. [2] 

 c) What are the requirements of an ideal tube well? Explain [2] 

 d) Explain the Ghyben – Herzberg relation regarding intrusion of saline water. [3] 

 e) Discuss the use of electric logger in ground water explorations. [2] 

 f) What is the analogy between 2 –D electric models with Darcy’s law? [2] 

    

  PART–B (4x14 = 56 Marks)  

2.  What are leaky aquifers. State non – equilibrium equation for unsteady flow 

towards a well and discuss Jacob’s and Chow’s simplifications.  

 

[14] 

    

3. a) What are well screens? How do you decide length and slot size.  [7] 

 b) A 30 cm well penetrates an artesian aquifer of thickness 12 m .After 12 hours of 

pumping at the rate of 1100 lpm drawdown is 2.9 m and after 48 hours 

drawdown is 3.2 m. Determine the transmissibility and storage coefficients of 

the aquifer Also find K. 

 

 

 

[7] 

    

4.  Explain about  

i) Percussion drilling  

ii) Core drilling  

iii) Rotary cum hammer drilling   

 

[5] 

[4] 

[5] 

    

5.  Discuss about the following methods in detail :  

i) Induced recharge methods.  

ii) Recharge well methods. 

 

[7] 

[7] 

    

6.  Discuss the equation of hydrologic equilibrium. Mention the advantages and 

disadvantages of surface and subsurface reservoirs.  

 

[14] 

    

7. a) What are the features of a typical ground water basin management plan? [7] 

 b) Explain various beneficial effects of conjunctive use in canal commands. [7] 
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  PART–A(14 Marks)  

1. a) What is meant by potential power quality problem? [3] 

 b) Write short notes on the ground window? [3] 

 c) What is meant by voltage flickering? [2] 

 d) What are the sources of harmonics in power system? [2] 

 e) What is meant by cloud transients? [2] 

 f) Write short notes on energy monitors? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Compare the power quality with the voltage quality by using an example? [7] 

 b) Explain the attributes used in the steady state phenomenon of the power quality 

problem? 

 

[7] 

    

3. a) Discuss in detail about the equipment sensitivity to the voltage sags? [7] 

 b) Explain about the transient over voltages by using necessary expressions? [7] 

    

4. a) Discuss the need and list out the equipment used for the voltage regulation? [7] 

 b) A three phase, 50 Hz, 440V motor develops 100 H.P, the power factor is 0.65 

lagging and the efficiency is 88%. A capacitors is connected in delta across the 

supply terminals and the power factor is raised to 0.9 lagging. Each capacitance 

units is built of four similar 100V capacitors. Find the capacitance of each 

capacitor? 

 

 

 

 

[7] 

    

5. a) Explain about the effective value of harmonic components of a distorted wave? [7] 

 b) Discuss how the transformers are getting effected by harmonic distortion? [7] 

    

6. a) Explain the role of fuel cells in the distributed generation? [7] 

 b) Write about the synchronous machine interface to the utility system in the 

distributed generation? 

 

[7] 

    

7. a) Explain in detail about the power quality monitoring equipment in the 

distribution substation? 

 

[7] 

 b) Discuss about the PQ monitoring standards. [7] 
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  PART–A(14 Marks)  

1. a) Write short notes on the sustained interruptions?  [3] 

 b) What is meant by ground electrode? [3] 

 c) Write the list of static VAR compensation devices?  [2] 

 d) What is meant by current distortion? [2] 

 e) List out the power quality issues effected by distributed generation? [2] 

 f) Write short notes on disturbance analyzer? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain the three phase voltage variations for fault interruption and recloser 

operations with the wave forms? 

 

[7] 

 b) Explain the attributes used in the non-steady state phenomenon of the power 

quality problem? 

 

[7] 

    

3. a) Explain in detail about the principles of over voltage protection? [7] 

 b) Discuss about the sources of voltage sag with examples? [7] 

    

4. a) Explain the causes and effects of voltage flicker in the power system? [7] 

 b) A single phase A.C generator supplies the following loads: 

i) Lighting load of 25kW at unity power factor. 

ii) Induction motor load of 122kW at 0.65 power factor lagging. 

iii) Synchronous motor load of 44kW at 0.8 power factor leading.  

Find the total kW and kVA delivered by the generator and the power factor at 

which it works? 

 

 

 

 

 

[7] 

    

5. a) Explain how the fluorescent lighting will affect the existence of the harmonics? [7] 

 b) Discuss how the harmonics will affect the standard shunt power capacitors with 

an example? 

 

[7] 

    

6. a) Explain about the reciprocating engine set of distribution generation? [7] 

 b) Discuss about the effect of distribution generation on the voltage regulation with 

relevant equations? 

 

[7] 

    

7. a) Write about the various considerations of power quality monitoring? [7] 

 b) Explain in detail about the off line power quality data assessment with wave 

forms? 

 

[7] 
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  PART–A(14 Marks)  

1. a) List out the causes for the over voltages? [3] 

 b) Write short notes on the crest factor? [3] 

 c) What is meant by power factor penalty?  [2] 

 d) Define total demand distortion?  [2] 

 e) List out power quality issues. [2] 

 f) Write the use of power quality data interchange format?  [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss any three types of wave form distortions? [7] 

 b) Explain about the voltage fluctuations resulted from the arc furnace operation by 

using the wave forms?  

 

[7] 

    

3. a) Discuss about the isolation transformer used for over voltage protection? [7] 

 b) Explain about various nonlinear loads which will affect the voltage variations? [7] 

    

4. a) Discuss how the capacitor is used for voltage regulation with necessary 

equations? 

 

[7] 

 b) A 3 phase, 8kW induction motor has a power factor of 0.4 lagging. A bank of 

capacitors is connected in delta across the supply terminals and the power factor 

is raised to 0.85 lagging. Find the kVAR rating of the capacitors connected in 

each phase? 

 

 

 

[7] 

    

5. a) Explain how the arcing devices will affect the harmonics with suitable diagrams? [7] 

 b) Discuss in brief about the point of common coupling with an example? [7] 

    

6. a) Write the merits and demerits of the distributed generation? [7] 

 b) Explain the role of wind turbines in the distributed generation? [7] 

    

7. a) Explain the role of multi meters in the power quality measurements? [7] 

 b) Write about the transducer requirements in the power quality measurements? [7] 
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  PART–A(14 Marks)  

1. a) What are the causes for under voltages? [3] 

 b) Write short notes on area of vulnerability? [3] 

 c) Write briefly about the end user capacitor application? [2] 

 d) Justify, why the harmonic distortion problem is most significant power quality 

problem?  

 

[2] 

 e) Write short notes on the wind farm? [2] 

 f) What is an intelligent system? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) What is meant by power frequency variation? Explain. [7] 

 b) Discuss about the impulse transient by drawing the current–time wave form? [7] 

    

3. a) Discuss about the sources of voltage swell with examples? [7] 

 b) Explain the operation of utility surge arrester with diagram? [7] 

    

4. a) Derive the expression for the power factor penalty? [7] 

 b) A synchronous motor improves the power factor of a load of 188kW from 0.6 

lagging to 0.95 lagging. Simultaneously the motor carries a load of 65kW. 

Calculate the leading kVAR taken by the motor, kVA rating of the motor and the 

power factor the motor at which it operates?  

 

 

 

[7] 

    

5. a) Discuss the role of total demand distortion in the harmonic analysis? [7] 

 b) Draw and explain the inductive coupling concept of power system due to 

harmonic currents? 

 

[7] 

    

6. a) Explain the need and the development of distributed generation? [7] 

 b) Explain the role of photo voltaic systems in the distributed generation? [7] 

    

7. a) Draw and explain the block diagram of smart power quality monitoring system? [7] 

 b) Explain how the current and voltage transducers are used for power quality 

measurement? 

[7] 
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  PART–A (14 Marks)  

1. a) What are the major constituents in composite materials? [2] 

 b) Mention the advantages of carbon - carbon composites? [3] 

 c) List the function of components in pultrusion technique. [2] 

 d) What are various failure theories? [2] 

 e) When you will call a material is functionally graded material? [3] 

 f) List commonly found nanomaterials in nature?  [2] 

  PART–B (4x14 = 56 Marks)  

2. a) How the carbon fibres are made? Describe a typical manufacturing process with 

neat diagrams? 

[7] 

 b) Classify composites based on their constituents and structure? [7] 

    

3. a) Compare thermosetting and thermoplastic matrix material. [7] 

 b) Explain spray co de-position technique for MMCs processing with neat 

diagram? 

[7] 

    

4.  With suitable diagrams, explain the following molding processes 

i. Filament winding    ii. Hand lay-up  

Mention advantageous and limitations of each process?    

[14] 

    

    

5. a) What is symmetric, antisymmetric and unsymmetrical laminate? Show the 

structural strain relations and  stress relations for  each laminate? 

[7] 

 b) Find the stiffness matrices [A], [B] for a three ply [0/30/-45] graphite epoxy 

laminate. Assume each lamina has a thickness of 5mm. The properties of 

graphite/epoxy El =181 GPa, Et =10.3 GPa, µlt = 0.28 and Glt =7.17 GPa. 

[7] 

    

6. a) How the shape memory alloys are classified? Explain? [4] 

 b) How the functionally graded materials are made through CVD process? Explain 

with neat diagrams? 

[10] 

    

7. a) How are nanostructured materials classified? Explain their properties along 

with their structures?  

[10] 

 b) Explain at least four applications of nanocomposites [4] 
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  PART–A (14 Marks)  

1. a) List down the reinforcement materials used in composite materials [2] 

 b) List out  metallic alloys used in MMCs. [2] 

 c) Mention the applications of Carbo-carbon composites?  [2] 

 d) Explain the mechanics of load transfer from matrix to fiber? [3] 

 e) Mention different methods for making of functionally graded materials? [2] 

 f) Mention the properties of nanomaterials? [3] 

  PART–B (4x14 = 56 Marks)  

2. a) Describe properties, structures and applications of boron carbide fibres? [7] 

 b) Describe the types of bonding in interfaces of composites? [7] 

    

3.  With suitable sketches explain the manufacturing process of polymer matrix 

composites. Explain the applications and advantages. 

[14] 

    

4.  With suitable diagrams, explain the following molding processes 

i. Vacuum Forming    ii. Injection molding  

Mention advantageous and limitations of each process?   

[14] 

    

5. a) Explain Tsai-Hill failure theory used for anisotropic materials.  [7] 

 b) A symmetric angle ply laminate has the following data: 4 Layers of each 0.5mm 

thick +45º/-45º/-45º/+45º,  El =210 GPa, Et =21 GPa, µlt = 0.3 and Glt =7 GPa. 

Compute the in-plane stiffness matrix of the laminate. 

[7] 

    

6. a) Describe the shape memory effect? Explain with suitable example? [7] 

 b) Describe the properties and applications of functionally graded materials? [7] 

    

7. a) Describe “bottom-up” approach for synthesize nanomaterials?  [10] 

 b) Mention the advantageous of nanomaterials compared to bulk materials? [4] 
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  PART–A (14 Marks)  

1. a) List out the matrix materials used in composite materials. [2] 

 b) Mention any four advantages of MMCs over PMCs. [2] 

 c) Mention the applications of  filament winding process? [2] 

 d) Write the laminate stress-strain relation in material coordinate. [3] 

 e) What is shape memory effect? [3] 

 f) Show the allotropy of carbon?  [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Describe properties, structures and applications of silica fibres? [7] 

 b) Discuss the properties, structures and applications of ceramic matrix 

composites? 

[7] 

    

3. a) Discuss the properties and applications of thermoplastics?  [4] 

 b) With suitable sketches, explain the spray layup processing technique for PMCs. [10] 

    

4. a) Explain resin transfer molding process with suitable sketch. Write its 

advantages. 

[10] 

 b) Mention the advantageous and applications of pultrusion process? [4] 

    

5. a) Find the weight fraction and volume fraction of fibers in the glass/epoxy 

composites. The following data is obtained from the burnout test. 

Weight of empty crucible = 46.5401 gm 

Weight of crucible and composite piece = 49.1201 gm 

Weight of crucible and glass fiber = 48.3420 gm 

Density of glass fiber = 2600 kg/m
3
 

Density of glass/epoxy composite = 1300 kg/m
3
  

[7] 

 b) Explain Hooke’s law for a two dimensional unidirectional lamina? [7] 

    

6. a) How the functionally graded materials are made through powder metallurgy 

technique? Explain with neat diagrams?  

[10] 

 b) Mention the applications of shape memory alloys? [4] 

    

7. a) Describe “top –down” approach for synthesize nanomaterials?  [10] 

 b) Write a note on the application of nanotechnology for energy production? [4] 
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  PART–A (14 Marks)  

1. a) List out the aircraft structural components made of composite materials? [2] 

 b) Define wettability? [2] 

 c) Mention the disadvantageous of resin  transfer molding process. [2] 

 d) Write the laminate stress-strain relation in global coordinate system. [3] 

 e) Mention the applications of shape memory alloys? [3] 

 f) What is CNT? Write its applications.  [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Describe properties, structures and applications of glass fibers? [7] 

 b) Discuss the various types of ceramic matrix composites with their properties and 

applications. 

[7] 

    

3. a) Discuss the stir casting method for manufacturing of MMCs with neat diagram. [10] 

 b) Discuss the properties and applications of thermosetting plastics? [4] 

    

4.  With suitable diagrams, explain the following processes 

i. Autoclave molding     ii. Pultrusion  

Mention advantageous and applications of each process?    

[14] 

    

5. a) Explain the elasticity approach to find four elastic moduli.  [7] 

 b) A glass/epoxy lamina consists of a 70% fiber volume fraction where density of 

glass is 2000kg/m
3
 and density of matrix is 900kg/m

3 
.Find the: i) Density of 

lamina, ii) Mass fractions of the glass and epoxy iii) Volume of composite 

lamina if the mass of the lamina is 4kg. 

[7] 

    

6. a) How the functionally graded materials are made through centrifugal casting 

process? Explain with neat diagrams?  

[10] 

 b) What are the characteristics of shape memory alloys? Explain. [4] 

    

7. a) Discuss the role of nanotechnology in water treatment and environment control. [5] 

 b) Discuss the various applications of nanostructured Silver, Titanium oxide and 

Zinc Oxide 

[9] 
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  PART–A (14 Marks)  

1. a) Write short notes on large scale embedded systems. [3] 

 b) Define watchdog timer. List the applications. [3] 

 c) What is Assembly language programming? [2] 

 d) List different types of RTOS? Explain any one. [2] 

 e) Define and Explain boundary scan. [2] 

 f) What are Laboratory Tools? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain the different classifications of Embedded Systems. Give an example for 

each. 

[7] 

 b) What is Actuator? Explain its role in Embedded System Design? Illustrate with an 

example. 

[7] 

    

3. a) Explain the sequence of operations for communicating with an I
2
c slace device. [7] 

 b) Explain the purpose of (i) Counting Device and (ii) Real Time Clock in an 

embedded system. 

[7] 

    

4. a) What is Device driver? Explain about device driver programming. [7] 

 b) List out the differences between an architecture specific device driver and a 

generic device driver. 

[7] 

    

5. a) Explain how thread and process are used in an embedded system. [7] 

 b) Differentiate between Hardware and Software Co-Design with all the salient 

features of them. 

[7] 

    

6. a) What is a monitor program? Explain role in embedded firmware debugging. [7] 

 b) Explain the advantages and limitations of simulator based debugging. [7] 

    

7. a) Explain at least four models that are used for testing an Embedded System. [7] 

 b) Write short notes on Translation Tools. [7] 
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  PART–A (14 Marks)  

1. a) What is embedded system? Explain it. [3] 

 b) Explain the operation of transistor based relay driver circuit. [3] 

 c) What is macro in embedded C. [2] 

 d) What is ICE? Explain it. [2] 

 e) What are the limitations of simulator base debugging? [2] 

 f) What are the various simulators used for Embedded system testing. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What are the different types of memories used in Embedded System design? 

Explain the role of each. 

[7] 

 b) Explain the difference between Embedded Systems and General Computing 

Systems. 

[7] 

    

3. a) Explain the role of Watchdog timer in embedded system. [7] 

 b) Compare the data transfer using serial and parallel port devices along with their 

advantages and disadvantages. 

[7] 

    

4. a) Explain the advantages and disadvantages of high level language based 

embedded firmware development. 

[7] 

 b) What is interrupt? Explain its role in embedded application development. [7] 

    

5. a) Discuss how ICE is useful for testing an Embedded System with neat diagram. [7] 

 b) Explain the architecture of device drivers. [7] 

    

6. a) Explain in detail about different files generated during the cross compilation of 

an Embedded C file. 

[7] 

 b) State the uses of assembler and dissembler in embedded application 

development. 

[7] 

    

7. a) Explain in detail the testing process involved in developing an embedded system. [7] 

 b) Explain in detail about below terms: 

 i) Interpreters              ii) Simulator 

[7] 
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  PART–A (14 Marks)  

1. a) What are the applications of embedded systems? [3] 

 b) What is the role of reset circuit in embedded systems? [3] 

 c) What is the difference between C and Embedded C. [2] 

 d) Explain multi task and their functions in embedded system. [2] 

 e) What are the advantages of simulator base debugging? [2] 

 f) What is the use of host machine for embedded system? [2] 

  PART–B (4x14 = 56 Marks)  

2. a) Distinguish between a sensor and an actuator. Explain their role in an embedded 

system with suitable examples. 

[7] 

 b) Explain about application specific embedded system with suitable example. [7] 

    

3. a) Discuss Real time clock with respect to an Embedded Hardware. [7] 

 b) Compare the operation of ZigBee and Wi-Fi networks. [7] 

    

4. a) Discuss about compiler and cross compiler with respect to Embedded Firmware. [7] 

 b) Explain structure in the 'Embedded-C' programming context. Explain the 

significance of structure over normal variables. 

[7] 

    

5. a) Explain the important Hardware Software Tradeoffs in Hardware Software 

Partitioning. 

[7] 

 b) Explain how to choose an RTOS. [7] 

    

6. a) Write notes on Embedded software development-process. [7] 

 b) Explain in detail about Boundary scan. [7] 

    

7. a) Explain how the compiling needs of an embedded system are different from that 

of general purpose computer with suitable examples. 

[7] 

 b) Compare various Laboratory tools used for embedded system implementation and 

testing. 

[7] 
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  PART–A (14 Marks)  

1. a) Discuss various embedded systems requirements. [3] 

 b) What are Timer and counting devices? [3] 

 c) What are concepts of Embedded C. [2] 

 d) Explain the functional and non-functional requirements to choose a RTOS. [2] 

 e) What are the types of files generated on cross-compilation? [2] 

 f) Describe preprocessor and Interpreters. [2] 

  PART–B (4x14 = 56 Marks)  

2. a) What is non-operational quality attributes? Explain the important non-operational 

Quality attributes to be considered in any embedded system design. 

[7] 

 b) Write the details about the embedded hardware units and devices in a system. [7] 

    

3. a) What are the various serial communication devices used in an Embedded 

Hardware? Explain any one of them. 

[7] 

 b) Explain about Timer and counting devices in Embedded Hardware. [7] 

    

4. a) Explain any one of Embedded firmware design approaches in detail. [7] 

 b) With the help of appropriate diagrams explain the working of DMA. [7] 

    

5. a) Compare various Task scheduling algorithms in RTOS. [7] 

 b) Explain the different multitasking models in operating system context. [7] 

    

6. a) Draw and explain the integrated embedded system development environment. [7] 

 b) What is ROM emulator? Explain ICE based debugging in detail. [7] 

    

7. a) Explain in detail Translation tools-Pre-processors. [7] 

 b) In addition to CAD, what other techniques are used to design complex circuits. [7] 
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  PART–A(14 Marks)  

1. a) What is High-Performance Computing? [3] 

 b) What is Full Virtualization? [2] 

 c) Define Public Cloud. [2] 

 d) Describe SQL Azure.  [3] 

 e) What is Horizontal Scaling? [2] 

 f) Write about Apache Hadoop. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Discuss in detail about the trend toward utility computing.   [7] 

 b) Explain the various system attacks and network threats to the cyberspace. [7] 

    

3.  Illustrate the five abstraction levels of Virtualization Implementation in detail. [14] 

    

4. a) Explain in detail about the Platform as a Service (PaaS).  [7] 

 b) Discuss about Inter cloud resource management. [7] 

    

5. a) Describe briefly about the Programming support of Google App Engine.  [7] 

 b) Explain about Emerging Cloud Software Environments. [7] 

    

6.  Describe in detail about the Scheduling algorithms for computing clouds.  [14] 

    

7. a) Discuss about the evolution of storage technology.  [7] 

 b) Describe the basic design philosophy of the Megastore. [7] 
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  PART–A(14 Marks)  

1. a) Differentiate virtual machine versus virtual infrastructure. [2] 

 b) What is Memory Virtualization? [2] 

 c) Define Private Cloud. [2] 

 d) Describe Amazon SimpleDB Service. [3] 

 e) Draw the timing diagram for the equal partitioning rule. [3] 

 f) What is the feature of Network File System (NFS)? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain about the basic concepts of Internet of Things (IoT).  [7] 

 b) What are the dimensions of scalability that are characterized in parallel and 

distributed systems? 

 

[7] 

    

3. a) Describe the architecture of Para-Virtualization. [7] 

 b) Differentiate Physical versus Virtual Clusters. [7] 

    

4. a) Explain in detail about the Software-as-a-Service (SaaS).  [7] 

 b) Discuss about the Demand-Driven Resource Provisioning. [7] 

    

5. a) Explain Programming on Amazon AWS and Microsoft Azure. [9] 

 b) Explain the features of cloud platforms. [5] 

    

6. a) List and explain five classes of Cloud resource management policies. [7] 

 b) Write and explain pricing and allocation algorithm in Resource bundling.   [7] 

    

7. a) Describe the three important characteristics of the Google File System.  [7] 

 b) Explain in detail about the Apache Hadoop. [7] 
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***** 

 

  PART–A(14 Marks)  

1. a) What is High-Throughput Computing? [2] 

 b) What is the use of Virtual Machine Monitor (VMM)? [2] 

 c) Define Hybrid Cloud. [2] 

 d) Write any two significant differences between parallel and distributed 

computing 

[2] 

 e) Define the objective of the borrowed virtual time (BVT) algorithm?  [3] 

 f) Define the two components of Hadoop system. [3] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Describe briefly about the GPU Programming Model.  [7] 

 b) List and explain the three cloud service models in a cloud landscape.  [7] 

    

3. a) Describe briefly about the Hardware Support for Virtualization.   [7] 

 b) What are the side effects in server virtualization? Explain. [7] 

    

4.  Explain in detail about security-aware cloud architecture with a neat diagram. [14] 

    

5. a) Explain parallel and distributed programming paradigms. [7] 

 b) Explain briefly about the Nimbus cloud infrastructure. [7] 

    

6. a) Describe four basic mechanisms for implementation of resource management 

policies.  

 

[7] 

 b) Explain the timing diagram for the optimal partitioning rule(OPR). [7] 

    

7.  Draw and explain each component of the architecture of a GFS cluster.  [14] 
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  PART–A(14 Marks)  

1. a) What is system modeling? [2] 

 b) What are the types of virtualization? [2] 

 c) What is Self-Descriptive Message in Representational State Transfer (REST)? [3] 

 d) Write the features of grid platform. [3] 

 e) What is the importance of scheduling?  [2] 

 f) List the applications of BigTable. [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain about the VM Primitive Operations.  [7] 

 b) Draw and explain the Layered Architecture for Web Services and Grids. [7] 

    

3.  Illustrate Live migration process of a VM from one host to another with a neat 

diagram. 

[14] 

    

4. a) Explain in detail about the Infrastructure-as-a-Service (IaaS). [7] 

 b) Discuss about the cloud security and trust management. [7] 

    

5. a) Describe about the Important Cloud Platform Capabilities.   [7] 

 b) Explain in detail about the Programming on Amazon EC2. [7] 

    

6.  Draw and explain a two-level resource allocation architecture based on control 

theory.  

 

[14] 

    

7. a) Discuss in detail about Andrew File System (AFS). [7] 

 b) Explain the important aspects of Google File System (GFS) design.  [7] 
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  PART–A(14 Marks)  

1. a) How do you analyze project characteristics? [2] 

 b) Define Artifact. [3] 

 c) Define object point in the context of software effort estimation. [3] 

 d) List various categories of risks. [2] 

 e) What is a status report in the context of project planning? [2] 

 f) What does ISO 9016 reflect? [2] 

    

  PART–B(4x14 = 56 Marks)  

2. a) Explain the goals of software project management.  [7] 

 b) Discuss the procedure to estimate the effort of each project activity. [7] 

    

3. a) Discuss the pros and cons of the waterfall model. [7] 

 b) What are the primary objectives of the inception and elaboration phases? [7] 

    

4. a) Discuss the essential features of Albrecht’s function point analysis. [7] 

 b) Is publishing the resource schedule is necessary for software effort estimation? 

Explain. 

 

[7] 

    

5. a) Explain Boehm’s risk engineering task breakdown in detail. [7] 

 b) What is the procedure to identify resource requirements? [7] 

    

6. a) Explain various steps involved in creating a framework for monitoring & 

controlling the progress of a project. 

[7] 

 b) Discuss the critical path finding in resource scheduling. [7] 

    

7. a) Summarize various procedural approaches to Quality Management. [7] 

 b) Discuss the statistical process control capability maturity model. [7] 
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  PART–A (14 Marks)  

1. a) Write the differences between software projects and other types of projects.  [2] 

 b) What is meant by late risk resolution? [3] 

 c) What are the factors that can affect the accuracy and efficacy of effort 

estimation techniques? 

[3] 

 d) Which risks are concerned with respect to project schedule? [2] 

 e) What is the need of performing earned value analysis? [2] 

 f) How do you measure the quality of software project? [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Discuss various activities of software project management in detail. [7] 

 b) Explain the procedure to identify activity risks. [7] 

    

3. a) Explain the progress profile of a conventional software project with an example 

graph.  

 

[7] 

 b) What are the modern process approaches for solving conventional problems? [7] 

    

4. a) Is estimating by analogy is needed in software effort estimation? Explain. [7] 

 b) Discuss the pros and cons of various Network planning models. [7] 

    

5. a) Discuss the features of Amanda’s risk exposure assessment. [7] 

 b) Discuss various features of the Monte Carlo approach in detail. [7] 

    

6. a) Discuss the challenges in defect tracking.  [7] 

 b) Why the cost schedule vital for a good software project? [7] 

    

7. a) Explain various quantitative approaches to Quality Management.  [7] 

 b) Demonstrate the importance of Quality Process Planning. [7] 
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  PART–A (14 Marks)  

1. a) What are the problems with software projects?  [2] 

 b) Write the purpose of the deployment set. [3] 

 c) What is the purpose of Source Lines of Code (SLOC)? [3] 

 d) List three significant categories of risks. [2] 

 e) What is the purpose of milestone analysis? [2] 

 f) Define software quality. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain the ways of categorizing various software projects. [7] 

 b) Discuss various objectives of software project management. Explain how these 

objectives can be achieved.  

 

[7] 

    

3. a) Are Requirements driven functional decomposition is vital for a software 

project? Explain. 

 

[7] 

 b) What are the top five principles of a modern process? Explain. [7] 

    

4. a) Discuss various problems with over and underestimates in software effort 

estimation. 

 

[7] 

 b) Discuss various features of the COCOMO model. [7] 

    

5. a) Explain the five strategies of risk reduction in detail. [7] 

 b) Discuss the advantages and disadvantages of PERT charts. [7] 

    

6. a) Discuss the importance of Earned value Analysis and Defect Tracking in detail. [7] 

 b) Scheduling resources can create various critical paths. Justify the validity of the 

statement. 

[7] 

    

7. a) Explain the need forQuantitative Quality Management Planning. [7] 

 b) Discuss the steps involved in Defect Prevention Planning. [7] 
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  PART–A (14 Marks)  

1. a) What is the role of stakeholders in software project management? [2] 

 b) Define universal function point. [3] 

 c) How do you decide number of people required for a software project? [3] 

 d) What is the purpose of risk projection? [2] 

 e) Why is defect tracking vital for project monitoring and control? [2] 

 f) Write any three steps to enhance software quality. [2] 

    

  PART–B (4x14 = 56 Marks)  

2. a) Explain various challenges of software projects with examples.  [7] 

 b) Discuss the procedure to identify the project scope and objectives. [7] 

    

3. a) Discuss various trends in improving software economics. [7] 

 b) What are the general quality improvements with modern process models? [7] 

    

4. a) Discuss the need for software effort estimation techniques. [7] 

 b) Discuss the features of critical path analysis. [7] 

    

5. a) How do you use PERT for evaluating the effects of uncertainty? [7] 

 b) Discuss various factors taken into account while allocating individuals to tasks. [7] 

    

6. a) Discuss various Project Monitoring & Control strategies available with 

examples. 

 

[7] 

 b) Discuss the issues involved in Earned value analysis. [7] 

    

7. a) Explain the need to set the Quality Goal. [7] 

 b) Discuss various features involved in the Quality Plan of the ACIC Project. [7] 
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  PART–A (22 Marks)  

1. a) Which are the points in energy auditors check list?  [3] 

 b) What are the different types of energy conservation lamps exist in the market? 

Explain any one of them? 

 

[4] 

 c) On what principle tong tester works? Explain.  [4] 

 d) How does insulation conserve energy? [3] 

 e) Discuss the benefits of replacing conventional motor with energy efficient 

motor in an industry with suitable example. 

 

[4] 

 f) Which financial analysis tool should you use to evaluate an energy-efficiency 

upgrade? Give valid reasons to support your statement. 

 

[4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Briefly explain the steps involved in ‘detailed energy audit.  [8] 

 b) Briefly explain the role of energy managers in industries. [8] 

    

3.  How an energy efficient lighting system is integral part of the building’s 

architectural design. Explain.  

 

[16] 

    

4. a) Briefly explain harmonics and its effects.  [8] 

 b) Write a short note on watt hour meter and data loggers.  [8] 

    

5.  What are the various energy conservation strategies for HVAC systems? 

Explain.  

 

[16] 
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6. a) What are two types of discounted cash flow methods? Briefly explain.  [8] 

 b) Explain in detail the life cycle costing analysis. [8] 

    

7.  The energy and demand savings analysis for retrofit LED exit signs is given in 

table below. 

Retrofit cost Energy & demand savings Maintenance savings 

Rs.33,000/- 6200 kWh/month & 

Rs.4000/year as demand 

charges 

Annual maintenance 

savings will be Rs.2400/-. 

The key data is given below: 

i) Energy savings are based on Rs.3.00/kWh 

ii) No changes in energy rates for 10 years 

iii) LED exit signs have 10 year life period 

a) Estimate savings in maintenance costs at the end of life of LED signs. 

b) Prepare cash-flow analysis for the upgrade option. 

c) Calculate NPV against 12% interest rate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

[16] 
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  PART–A (22 Marks)  

1. a) Define standard deviation with an example. [3] 

 b) List out the parameters of an electrical transducer. [3] 

 c) What are the various ways of measuring liquid level?   [4] 

 d) What are the features of digital voltmeters?  [4] 

 e) What is the function of electron gun in CRO?  [4] 

 f) How to measure Harmonic distortion? Explain. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What is a signal? Explain its representation. [8] 

 b) A voltmeter is accurate to 98% of its full scale reading. If a voltmeter read 100 V 

on 500 V range, what is the absolute error and percentage error?  

 

[8] 

    

3. a) A displacement transducer with a shaft stroke of 6 cm is applied to the circuit as 

shown below. The total resistance of the potentiometer is 7 kΩ. The applied 

voltage is 10 V. When the wiper is 2 cm from B, what is the value of output 

voltage?  

 

 

 

 

 

 

 

 

 

 

 

 

 

[8] 

 b) With the help of a neat sketch, explain the characteristics of a photo diode. [8] 

    

4. a) Explain in detail about the principles used in measuring temperature.  [8] 

 b) Discuss in detail about various methods of measuring acceleration. [8] 
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5. a) Draw the block diagram of a dual slope type digital voltmeter and explain the 

operation.  

 

[8] 

 b) A 4 ½ digital voltmeter is used for voltage measurements. Find its resolution. 

How would 12.98 V be displayed on a 10 V range? How would 0.6973 be 

displayed on 1 V and 10 V ranges?  

 

 

[8] 

    

6. a) Discuss in detail about the principle of operation of transient recorder.  [8] 

 b) A CRO is set to a time base of 0.1 ms/cm with a 12 cm amplitude. Sketch the 

display of the pulse signal waveform with a pulse repetition rate of 2000 Hz and 

a duty cycle of 40%. 

 

 

[8] 

    

7. a) Discuss the operation of a basic wave analyzer with its neat structure. [8] 

 b) Explain in detail about various spectrum analyzers. [8] 
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IV B.Tech I Semester Supplementary Examinations, March - 2021 

NANO TECHNOLOGY 
(Common to Aeronautical Engineering and Mechanical Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) Write the applications of nano materials? [4] 

 b) What are opto electronic properties? [4] 

 c) Write the advantages and limitations of Bottom Up Approach? [3] 

 d) What are the functions of atomic force microscopy? [4] 

 e) Write the advantages of carbon nano technology? [3] 

 f) Write the limitations of nano structured thin fins? [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Explain about nano technology. [8] 

 b) Describe about crystal planes and crystal directions in detail? [8] 

    

3. a) Explain the mechanical and magnetic properties of nano materials.  [8] 

 b) Describe about effect of size reduction on properties of materials. [8] 

    

4. a) Write about the growth of single crystals.  [8] 

 b) Describe about ball milling and lithography with neat diagrams. [8] 

    

5. a) With a neat sketch explain the principle of X-Ray diffraction and write its 

applications. 

[8] 

 b) Describe about angle resolved photo emission spectroscopy? [8] 

    

6. a) Explain about synthesis and nucleation of diamond. [8] 

 b) Explain the applications of carbon nano tubes in detail? [8] 

    

7.  Explain applications of nano technology in the following [16] 

  i)  Medicine  ii) Energy engineering  iii) Material science  
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OPTICAL COMMUNICATION 
(Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

  PART–A (22 Marks)  

1. a) Define acceptance angle and numerical aperture.  [4] 

 b) What is intra model dispersion? What are the remedial measures to be taken? [4] 

 c) Differentiate the splicer and connector. [3] 

 d) Mention and draw the 4 LED structures. [4] 

 e) Write a short note on quantum limit. [3] 

 f) Draw the typical WDM network in OFC and write a note on it. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Determine the normalized frequency at 0.82µm for a step index fiber having 25 

µm core radius, n1=1.45 and n2=1.43. How many modes propagate in this fiber 

at 0.62 µm? What percentage of optical power flows in cladding.  

 

 

[8] 

 b) Compare single mode and multi mode fibers. [8] 

    

3. a) Discuss about material dispersion and wave guide dispersion. [8] 

 b) Find the radius of curvature R at which the number of modes decreases by 50% 

in a GI fiber. For this α=2, n2=1.5,Δ=0.01,a= 25µm and wavelength of light is 

1.3 µm. 

 

 

[8] 

    

4. a) With the principal requirements of good connector design. Explain connector 

types.  

 

[8] 

 b) Write a short notes on multi mode fiber joints. [8] 

    

5. a) Explain the edge emitting double hetero junction structure of LED with a neat 

sketch.  

 

[8] 

 b) A GaAs LASER  is operating at 850 nm has 500 µm length and n= 3.7 what are 

the frequency and wavelength spacing. 

 

[8] 

    

6. a) Discuss about power coupling and power launching. [10] 

 b) Describe different front end amplifiers of an optical receiver. [6] 

    

7. a) Discuss different types of line codes in OFC. [8] 

 b) For a MM fiber link following parameters are recorded (i) LED with drive 

current has rise time of 15 ns. (ii) LED spectral width = 40 nm. (iii material 

dispersion related rise time degradation = 21 ns over 6km.(iv) Receiver 

bandwidth =25MHz. (v) Model dispersion rise time = 3.9 n sec. Calculate the 

system rise time. 

 

 

 

 

[8] 
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IV B.Tech I Semester Supplementary Examinations, March - 2021 

INSTRUMENTATION  

(Common to Electronics & Communication Engineering, Electrical & Electronics 

Engineering, Electronics & Instrumentation Engineering and Mechanical Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Explain the following Static Characteristics w.r.t measuring instruments: 

i)Accuracy  ii)Resolution  iii)Precision   iv)Sensitivity 

[8] 

 b) What are limiting errors? What is the significance of limiting errors? [3] 

 c) Define speed of response and fidelity w.r.t dynamic characteristics of an 

Instrument 

[4] 

2 a) Distinguish between periodic and Aperiodic signals. Give examples of each. [7] 

 b) Explain about Pulse code modulation and draw the block diagram of a single 

channel, Simplex PCM System with necessary explanation. 

[8] 

3 a) List and explain the advantages of Electrical transducers. [7] 

 b) Explain the working of a thermistor. Give its advantages and limitations. [8] 

4 a) Explain the working of a ramp type Digital voltmeter with a neat block 

diagram. 

[8] 

 b) Explain the principle of operation of a Digital frequency meter with a neat 

basic circuit. 

[7] 

5 a) How is the vertical axis of an oscilloscope deflected? How does it differ from 

the horizontal axis? 

[8] 

 b) Explain with a diagram the operation of a triggered sweep generator. [7] 

6 a) Explain the operation of a Heterodyne wave analyzer with a neat diagram. [8] 

 b) What do you mean by a harmonic Distortion? Analyzer and explain the need 

for it. 

[7] 

7 a) Explain the following types of Strain gauges: 

i)Resistance Wire Strain gauge   

ii)Foil Strain gauges  

iii)Semiconductor Strain gauges 

[8] 

 b) Explain in detail about Electromagnetic tachometer generators. [7] 

8 

 

Write short notes on the following: 

i)pressure measurement with bourdon tube and LVDT 

ii)Thermocouples 

[15] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

MOBILE COMPUTING  
 (Common to Computer Science and Engineering and Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What is handover? What are the basic reasons for handover? [3] 

 b) How non-persistent CSMA works? [2] 

 c) What is the use of Time-to-live field in Route Optimization?  [2] 

 d) What is Selective retransmission?  [2] 

 e) Write the advantages of Pull-based mechanism.  [2] 

 f) How a MANET differ from a fixed infrastructure network?  [3] 

  PART–B (4x14 = 56 Marks)  

2. a) Explain in detail about various applications of Mobile Computing. [7] 

 b) Describe briefly about New Data Services. [7] 

    

3. a) Explain about the Space Division Multiple Access (SDMA). [7] 

 b) Discuss about Multiple Access with Collision Avoidance. [7] 

    

4.  Describe the need of DHCP and List the steps in the DHCP protocol for 

dynamically configuring the IP address and other networks. 

[14] 

    

    

5. a) Describe how Slow Start method of TCP helps in controlling congestion.  [7] 

 b) Explain briefly about the Checkpoint-based data recovery procedure. [7] 

    

6.  What is Data Synchronization? List and explain different types of 

synchronization in detail. 

[14] 

    

    

7. a) Explain in detail about the distinct properties of MANETs.  [7] 

 b) Discuss briefly about JavaCard. [7] 
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MOBILE COMPUTING  
 (Common to Computer Science and Engineering and Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) Define Localization process.  [2] 

 b) What is the use of Polling Scheme? [3] 

 c) What is Broadcasting?  [2] 

 d) List the three basic steps of Aries algorithm used for recovering lost data. [3] 

 e) What is Data dissemination? [2] 

 f) What are profiles in J2ME.  [2] 

  PART–B (4x14 = 56 Marks)  

2.  Illustrate GPRS system architecture with a neat diagram. [14] 

    

    3. a) Describe briefly about the Near and Far terminals.  [7] 

 b) Compare SDMA, FDMA, TDMA and CDMA mechanisms. [7] 

    

4.  Draw the architecture of Mobile IP and explain different entities and 

terminology used in the Mobile IP 

[14] 

    

    

5. a) List and explain the main features of Conventional TCP.  [7] 

 b) Draw and explain Query Processing architecture. [7] 

    

6. a) What are the advantages and disadvantages of Push-based Mechanism? [7] 

 b) Describe briefly about the ActiveSync software used for Synchronization.   [7] 

    

7. a) Write the applications of MANET.   [7] 

 b) Write a short note on Windows CE operating system. [7] 
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IV B.Tech I Semester Regular/Supplementary Examinations, March - 2021 

MOBILE COMPUTING   
 (Common to Computer Science and Engineering and Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 
  PART–A (14 Marks)  

1. a) List the applications of Mobile computing.  [3] 

 b) What is Reservation TDMA? [2] 

 c) Describe Reverse Tunneling.   [3] 

 d) What is Cache Consistency?  [2] 

 e) Write the four modules in IntelliSync software for synchronization.  [2] 

 f) What is the need of Wireless Application Protocol?  [2] 

  PART–B (4x14 = 56 Marks)  

2.  Draw and explain each subsystem of the GSM network architecture. [14] 

    

    3. a) Explain in detail about the Hidden and Exposed terminals.  [7] 

 b) Discuss briefly about the Fixed TDM. [7] 

    

4. a) Describe the process of registration of a mobile node at an agent.   [7] 

 b) Explain briefly about the Multicasting in Route Optimization. [7] 

    

5. a) Discuss about the TCP data flow control methods.  [7] 

 b) What are the advantages and disadvantages of Snooping TCP? Explain. [7] 

    

6. a) Describe briefly about the Pull-based Mechanism.  [7] 

 b) Explain in detail about the Broadcast disk modelling for real-time environment. [7] 

    

7.  Illustrate Dynamic Source Routing Protocol with suitable example. [14] 
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MOBILE COMPUTING  
 (Common to Computer Science and Engineering and Information Technology) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any FOUR questions from Part-B 

***** 

 

  PART–A (14 Marks)  

1. a) What is Hard handover?  [2] 

 b) How Inhibit sense multiple access works? [3] 

 c) What is Multicast?  [2] 

 d) Describe Pre-fetching. [2] 

 e) What are the disadvantages of Hybrid data-delivery mechanism? [2] 

 f) What is the use of XML?  [3] 

  PART–B (4x14 = 56 Marks)  

2.  Draw and explain the Mobile Computing Architectural layers.  [14] 

    

    3. a) What is the reason for CSMA/CD fails in wireless networks? Explain. [7] 

 b) Explain in detail about Frequency division multiple access (FDMA). [7] 

    

4. a) Explain how Agent discovery is done by the mobile node.  [7] 

 b) Discuss about the tunneling and encapsulation in Mobile IP [7] 

    

5. a) What are the four possible Cache invalidation mechanisms? Explain. [7] 

 b) What are the recovery models used in data recovery process?  [7] 

    

6. a) Discuss briefly about the Distributed Index-based method. [7] 

 b) Describe about the HotSync software used for Synchronization. [7] 

    

7.  Describe briefly about the Ad-hoc On-demand Distance Vector Routing (AODV) 

protocol with suitable example. 

[14] 
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