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III B. Tech I Semester Supplementary Examinations, October/November- 2020 

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES  
(Civil Engineering) 

Time: 3 hours                                                           Max. Marks: 70 
 

Answer any ONE Question from Part – A and any THREE Questions from Part – B 
IS: 456 – 2000 & Column interaction diagrams only from SP – 16 are to be provided to the  

student in the Examination hall. 

***** 

PART –A                                                         (28 Marks) 

1  Design and draw reinforcement details of a combined footing for two reinforced 

concrete columns using the following data:  

Size of column = 300 mm X  300 mm;  Spacing of column = 4 m; Load transmitted 

by each column = 500 kN; SBC of soil = 150 MPa and adopt M20 grade concrete 

and Fe – 415 grade steel. 

[28M] 

  (OR)  

2  Design an R.C.C. slab of size 5 m x 6 m, simply supported on all four edges with 

corners held down. The slab is carrying a load of 4 kN/m
2
 including floor finish etc. 

Use M 20 concrete and Fe 415 steel. Sketch the details of reinforcement also. 
 

[28M] 

PART –B                                                       (42 Marks) 

3  Determine the moment of resistance of the beam section. Data given B= 250 mm, 

D=400 mm, Asc=3 bars of 22 mm dia, Ast=3 bars of 28 mm dia,                         

clear cover=30 mm. Use M20 concrete and Fe 415 Steel. Use the working stress 

method. 
 

[14M] 

4  Determine the Moment of Resistance of T –beam as given in data: 

Width of Flange =1200 mm, width of Web=300 mm, Depth of flange=100 mm, 

Effective depth of the section=560 mm, Ast=6 bars of 28 mm. Use M20 and Fe415 

grades. 
 

[14M] 

5  A simply supported beam, 300 mm wide and 600 mm effective depth carries a 

uniformly distributed load of 74 kN/m including its weight over an effective span 

of 6 m. The reinforcement consists of 5 bars of 25 mm in diameter. Out of these, 

two bars can be safely bent up at 1 m distance from the support. Assume Steel 

grade Fe415, Concrete M25. Design the shear reinforcement for the beam. 
 

[14M] 

6  Design a reinforced concrete footing for a rectangular column of section 300 mm 

by 500 mm supporting an axial factored load of 1500 kN. The safe bearing 

capacity of the soil is 185 kN/mm
2
. Adopt M-20 grade concrete and Fe-415 steel 

HYSD bars. 
 

[14M] 

7  A reinforced concrete rectangular column of size 240 mm x 300 mm with an 

effective height of 3.2 m is reinforced with 4 bars of 20 mm diameter provided one 

at each corner with an effective cover of 60 mm. Check the safety of the column if 

it is subjected to Pu=350 kN, Mux=32 kN-m and Muy=20 kN. Assume M20 

concrete and Fe 415 grade steel reinforcement. 

[14M] 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

POWER SYSTEMS–II 
 (Electrical and Electronics Engineering) 

Time: 3 hours                                                Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                         (14 Marks) 

1. a) What are the conductor materials used for transmission lines? [2M] 

 b) How a transmission line can be realized as a two-port network? [2M] 

 c) What is the significance of the characteristic impedance? [2M] 

 d) What is the velocity of the propagation of surges in overhead lines and cables? [3M] 

 e) What is meant by proximity effect? [3M] 

 f) What is the need for Stringing Chart? [2M] 
 

PART –B                                                         (56 Marks) 

2. a) Explain the reason why the geometric mean radius of a stranded conductor is 

less than that of a solid conductor of the same overall diameter. 

[7M] 

 b) A three-phase double circuit has six conductors located at the corners of a 

regular hexagon of side 3 m. Each conductor has a diameter of 31.77 mm. The 

line is completely transposed. Find i)the inductive reactance per phase per Km of 

the line, and ii) the capacitive reactance to neutral per Km of the line.  

If one of the circuits is removed calculate the per unit changes in inductive and 

capacitive reactance’s. 
 

[7M] 

3. 

 

A three-phase load of 9000 KVA at 0.9 power factor lagging is received at       

60 kV and 50 Hz from an overhead transmission feeder 50 km long, for which       

R=0.67 Ω, X=0.67 Ω per conductor per km, and the capacitance to neutral is 

0.014 µF per km. Calculate the voltage and power factor at the sending end of 

the line. 
 

[14M] 

4. a) Derive the transmission parameters or A, B, C, D parameters of a long 

transmission line by use of complex exponentials. 

[7M] 

 b) A 275 kV overhead transmission line has the following characteristics:  

Z = (12.5 + j 66) Ω, Y = 4.4 x 10
-4 
∠90

0
 S. Calculate the ABCD constants and 

the surge impedance of the line. 
 

[7M] 

5. a) Discuss in detail about Attenuation and Distortion in transmission lines and 

causes of it. 

[7M] 

 b) A 500 KV surge travels on an overhead line of surge impedance 400 ohms 

towards its junction with a cable that has a surge impedance of 40 ohms. Find:   

i) transmitted voltage, ii) transmitted current, iii) reflected voltage, and             

iv) reflected current. 
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6. a) Explain series and shunt compensation of lines and discuss their effect on the 

surge impedance loading of the lines. If shunt compensation is 100%, what 

happens to SIL and voltage profile? 

[10M] 

 b) A single-phase overhead line has two conductors of diameter 1 cm with a 

spacing of 1 meter between centers. If the dielectric strength of air is 21 kV/cm, 

determine the line voltage for which corona will commence on the line. 
 

[4M] 

7. a) Discuss the considerations which govern the selection of span and conductor 

configuration of a high voltage line. 

[7M] 

 b) An overhead line having a conductor of diameter 12 mm and a span length of 

160 meters has a sag of 4.0 meters at – 6°C with 10 mm thick ice coating and 

wind pressure of 45 kg/m
2
 of projected area. E = 130 × 10

6
 kg/cm

2
,      

α=16.6×10
–6

/C, ice density 910 kg/m
3
, copper density 8850 kg/m

3
. Determine 

the temperature at which the sag will remain the same under fair weather 

conditions. 

[7M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

DESIGN OF MACHINE MEMBERS– II 
 (Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

4. Design data book is permitted for the examination 

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

                                                         PART –A                                                        (14 Marks) 

1. a) What is equivalent static load and equivalent dynamic load? [2M] 

 b) What is a piston slap? How it can be controlled? [2M] 

 c) What are the assumptions to be considered for the bending of the beams?  [2M] 

 d) What is the polygon action of chain drive? [3M] 

 e) Why the selection of bearing is more important in helical gears? [3M] 

 f) Describe the applications of rope sheaves. [2M] 

                                                         PART –B                                                       (56 Marks) 

2. a) Derive the expression for finding the life of the bearing subjected to variable 

loading. 

[7M] 

 b) A 3 kN load is supported by a journal bearing of 75 mm diameter and 75 mm 

length. Diametric clearance 0.05 mm and bearing is lubricated by the oil of    

0.0207 paS viscosity at operating temperature. Determine the maximum speed of 

rotation of bearing when it is capable of dissipating 80 watts by heat transfer. 
 

[7M] 

3. a) Explain the stresses developed in the connecting rod. What do you mean by 

whipping stress? 

[7M] 

 b) Design an overhung crankshaft with two main bearings for an I.C engine with the 

following data: Cylinder bore=250 mm, Stroke length=300 mm, Flywheel 

weight=25 kN, Maximum pressure=2.5 N/mm
2
, Maximum torque at crank 

rotation 30
0
, the pressure at that instant = 1.7 N / mm

2
. 

 

[7M] 

4. a) Derive the expression for the radius of the neutral axis for a trapezoidal section. [7M] 

 b) A shaft is transmitting 97.5 kW at 180 rpm. If the allowable shear stress in the 

material is 60 MPa, Find the suitable diameter for the shaft. The shaft is not to 

twist more than 1 degree in a length of 3 meters. Assume C = 80 GPa. 
 

[7M] 

5. a) Explain the design procedure of Power screw and screw jack and write the 

condition for self - locking screws. 

[7M] 

 b) A roller chain is used to connect two shafts spaced 25 pitches apart to transmit     

75 kW at 300 rpm of a 17 tooth driver sprocket to 34 tooth driven sprocket. The 

working period is 18 hours per day with abnormal service conditions. Specify the 

length and size of the chain. 
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6. a) Describe the interference phenomenon in involute gears. Also, state the conditions 

to avoid interference. 

[7M] 

 b) A pair of parallel helical gear consists of an 18 teeth pinion meshing with a         

45 teeth gear. The normal module is 3 mm. The helix angle is 23º while the 

normal pressure angle is 20º. Calculate: i) the transverse module, ii) transverse 

pressure angle and axial pitch. 
 

[7M] 

7. a) Explain the design and construction procedure of Wire ropes. [7M] 

 b) Design the lever of a lever loaded safety valve with the force P=5 kN. Use forged 

steel for the lever with σt=90 MPa and 30C8 for the pins with σt=80 MPa,       

Pb=20 MPa, and τ=40 MPa. 

[7M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

DIGITAL COMMUNICATIONS 

 (Electronics and Communication Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                       (14 Marks) 

1. a) Discuss the different noise effects in Delta Modulation. [2M] 

 b) Explain the non-coherent detection of binary FSK signals. [2M] 

 c) Compare a correlator and matched filter. [2M] 

 d) Calculate the amount of information if binary digits occur with an equal likelihood 

in binary PCM systems.                                         

[3M] 

 e) What are discrete memoryless channels? [3M] 

 f) Explain about BCH codes.   [2M] 

 

PART –B                                                     (56 Marks) 

2. a) Explain quantization error and derive an expression for maximum SNR in a PCM 

system that uses linear quantization. 

[7M] 

 b) In a binary PCM system, the output signal to quantizing noise ratio is to be held to a 

minimum value of 40dB. Determine the number of levels and find the corresponding 

signal to quantizing noise ratio. 
 

[7M] 

3. a) Explain how the integrator is used to detect the baseband signal? Obtain an 

expression for S/N of integrator and dump receiver. 

[7M] 

 b) Obtain the probability of error for a Matched filter. 
 

[7M] 

4. a) Draw and explain the coherent system of signal reception.   [7M] 

 b) Binary data is transmitted over a telephone line with a usable bandwidth of 2400 Hz 

using the FSK signaling scheme. The transmit frequencies are 2025 Hz and         

2225 Hz, and the data rate is 300 bits/sec. The average signal to noise power ratio at 

the output of the channel is 6 dB. Calculate the Probability of error for the coherent 

and non-coherent demodulation schemes. 
 

[7M] 

5. a) Explain the concept of entropy and its properties.   [7M] 

 b) An analog signal band-limited to 10 kHz is quantized in 8 levels of a PCM system 

with probabilities of 1/4, 1/5, 1/5, 1/10, 1/10, 1/20, 1/20, and 1/20 respectively. 

Calculate the entropy and the rate of information. 
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6. a) Discuss in brief about continuous channel capacity. [7M] 

 b) Calculate the capacity of the discrete channel shown in Fig.1. Assume                  

rs=1 symbol/sec. 

 

[7M] 

 

7. 

 

a) 

 

Explain the sequential decoding of convolutional codes with one example. 

 

[7M] 

 b) Draw the state diagram, tree diagram, and trellis diagram for k=3, rate 1/3 code 

generated by g1(x) = 1+x
2
, g2(x) = 1+x and g3(x) = 1+x+x

2
. 

[7M] 

 

 

****** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

OBJECT ORIENTED ANALYSIS AND DESIGN USING UML 

 (Computer Science and Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                    (14 Marks) 

1. a) What are the adornments in the UML? [2M] 

 b) Write the common uses of the class diagram. [2M] 

 c) What is the use of the CRUD Matrix?  [2M] 

 d) What are the phases of the Software Development Life Cycle? [3M] 

 e) What are swim lanes with an activity diagram? [3M] 

 f) What is the difference between note and node?    [2M] 

 

PART –B                                                   (56 Marks) 

2. a) Define the structure of Complex Systems and explain various attributes of 

complex systems. 

[7M] 

 b) Describe the various elements of the Object model in detail. 
 

[7M] 

3. a) Using the number system of complex numbers, real numbers, rational numbers, 

integers, and natural numbers, illustrate the concept of  “part-of” hierarchy and 

“is-a” hierarchy. 

[7M] 

 b) Differences between Class and Object with suitable examples. What are the 

Objectives of Design? 
 

[7M] 

4. a) Define UML and explain how the architecture of UML meets the requirements 

of modeling? 

[7M] 

 b) How class diagram is important in UML? Explain with an example. 
 

[7M] 

5. a) What are the similarities and differences between sequence and collaboration 

diagrams? 

[7M] 

 b) Explain briefly about the following terms:      

 a) Stereotypes         b) Tagged Values         c) Constraints. 
 

[7M] 

6. a) Explain and model the behavior of an ATM machine with the help of a 

statechart diagram. 

[8M] 

 b) Explain the following terms: 

i) The event, Actions, and Guard conditions. 

ii) History states. 

iii) Client/Server system. 
 

[6M] 

7. a) What are the characteristics of a well-structured deployment diagram? Explain. [7M] 

 b) What are the standard stereotypes that apply to components? Explain. [7M] 

 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  

ELECTRICAL MACHINES – III  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                   Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

PART –A                                               (22 Marks) 

1. a) Explain the principle of double field revolving theory. [3M] 

 b) List the differences between salient and non salient pole alternators. [4M] 

 c) List the different tests to be conducted on an alternator to determine regulation 

using Potier triangle method. [4M] 

 d) What are the conditions required for parallel operation of alternators? [4M] 

 e) What is synchronous condenser? List any two applications of it. [4M] 

 f) What is hunting phenomenon? [3M] 

                                                                

 PART –B                                               (48 Marks) 
 

2. a) Explain the constructional details and principle of operation of a split phase 

induction motor and also mention its applications. 

[8M] 

 b) Explain the construction and working of AC Series motor. Also explain the 

function of compensating winding in a.c series motor. 
 

[8M] 

3. a) Explain the effect of armature reaction on the performance of an alternator. 

How it depends on the load p.f? Explain with suitable diagrams. 

[8M] 

 b) A 1000 kVA, 6 kV, 3-phase star connected alternator has a synchronous 

reactance of 20 Ω/phase with negligible resistance. It supplies full load current 

of 0.85 p.f. lagging and at rated terminal voltage. Compute the terminal voltage 

for the same excitation, when the generator supplies full load current at 0.8 p.f. 

leading. 
 

[8M] 

4. a) Explain clearly the ZPF method of determining the regulation of the alternator. [8M] 

 b) The open and short circuit test readings for a three star connected 1000 KVA 

2000 V and 50 Hz alternator are given below: 
 

VOC(Line) 800 1500 1760 2000 2350 2600 

ISC(A) - 200 250 300 - - 

IF(A) 10 20 25 30 40 50 
 

The armature effective resistance is 0.2 Ω/phase. Estimate the full load voltage 

regulation using M.M.F. method for 0.8 p.f lag. 
 

[8M] 
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A synchronous generator is connected to infinite bus. Discuss with the help of 

phasor diagrams the affect of changing excitation at constant mechanical input. 
 

Two identical 3-Ph alternators working in parallel and supply a total load of 

1000 kW at 10 kV at a power factor of 0.8 lag. Each machine supplies half the 

total power. The synchronous reactance of each is 50 Ω per phase and the 

resistance is 4 Ω per phase. The field excitation of the first machine is so 

adjusted that its armature current is 50 A lagging. Determine the armature 

current of the second and the generated voltage of the machine. 
 

 

 

 

 

 

 

 

 

 

[8M]  

 
 

[8M] 

6. a) Derive an expression for power developed in a cylindrical rotor synchronous 

motor in terms of load angle and synchronous impedance. 

[8M] 

 b) A 3-φ synchronous motor absorbing 50 kW is connected in parallel with a 

factory load of 200 kW having lagging pf of 0.8. If the combined load has a pf 

of 0.85 lagging, what is the value of leading kVAR supplied by the motor and 

at what power factor it is working? 
 

[8M] 

7. a) Explain the construction of ‘excitation circle’ for a synchronous motor. [8M] 

 b) Write a short note on synchronous induction motor. [8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  
INSTRUMENTATION AND CONTROL SYSTEMS 

(Mechanical Engineering) 

Time: 3 hours                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

 

PART –A                                               (22 Marks) 

1. a) Draw the block diagram generalized measurement system. [3M] 

 b) Differentiate gauge pressure and vacuum pressure. [4M] 

 c) What is the working principle of ultrasonic flow meter? [4M] 

 d) What is gauge factor? If a strain gauge has a low gauge factor, what does it 

indicate? 

[4M] 

 e) What are hygroscopic materials? Give examples. [4M] 

 f) What is a servo mechanism? [3M] 

PART – B                                               (48 Marks) 

2. a) What are the different sources of errors in measuring instrument? Suggest and 

explain the methods for elimination or minimization of the errors. 

[8M] 

 b) Explain how resistance potentiometer is used to measure displacement? [8M] 

3. a) Explain how thermocouples are used for temperature measurement? [8M] 

 b) Explain the working of an ionization gauge to measure pressure. Write its 

advantages and limitations. 

[8M] 

4. a) Explain the construction and working of turbine type anemometer for flow 

measurement. 

[8M] 

 b) Explain the principle of linear and rotational type displacement sensing 

accelerometer. 

[8M] 

5. a) Discuss about temperature compensation using an adjacent arm compensating 

gauge for strain measurement. 

[10M] 

 b) Explain the advantages and limitations of bonded and unbonded strain gauge. [6M] 

6. a) Explain the working of electrical humidity sensing absorption hygrometer and 

list out its limitations and applications. 

[8M] 

 b) Explain the working principle of pneumatic load cell for measuring force. [8M] 

7. a) With the help of block diagram explain how is the water level in a tank is 

controlled? 

[8M] 

 b) Differentiate between feedback and non-feedback control system. [8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020 

DIGITAL SYSTEM DESIGN AND DIGITAL IC APPLICATIONS  
(Common to Electronics and Communication Engineering, Electronics and 

 Instrumentation Engineering) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                             PART –A                                                              (22 Marks) 

1. a) Write down the syntax of a VHDL entity declaration. [3M] 

 b) What is timing simulation? [4M] 

 c) Give the classification of PLDs. [4M] 

 d) State the logic levels for typical CMOS logic circuits. [4M] 

 e) List out the differences between multiplexer and de-multiplexer. [4M] 

 f) Distinguish between a latch and a flip-flop. [3M] 

                                                                PART –B                                                            (48 Marks) 

2. a) With suitable example explain PROCESS statement in VHDL. [8M] 

 b) What are the various types of objects in VHDL? Explain. 
 

[8M] 

3. a) With a suitable block diagram explain the logic synthesis process. [8M] 

 b) Explain briefly about gate level simulation with a suitable diagram. 
 

[8M] 

4. a) Design, draw and explain 128x8 ROM using 32x8 ROMs. [8M] 

 b) With suitable timing diagrams explain Read and Write operations in DRAM. 
 

[8M] 

5. a) Explain what is meant by logic family? Construct an Ex-NOR circuit using CMOS 

transistors and explain its operation. 

[8M] 

 b) Explain the difference between current sinking and current sourcing logic circuits. 

How they are estimated for CMOS families? 
 

[8M] 

6. a) Write a VHDL program for 16-bit barrel shifter for left circular shift only. [8M] 

 b) Write a VHDL code for four bit parallel adder/subtractor. 
 

[8M] 

7. a) Explain the operation of a 4 bit synchronous binary counter with the required 

diagram and waveforms. 

[8M] 

 b) Write a VHDL code for 4-bit Serial-in Parallel-out register. [8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020 

DATABASE MANAGEMENT SYSTEMS 

(Common to Computer Science Engineering and Information Technology) 

Time: 3 hours                                                  Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                              PART –A                                                           (22 Marks) 

1. a) What are the drawbacks of using Traditional file system for storing data? [3M] 

 b) Can we delete a table with foreign key constraint? Give explanation to your answer. [4M] 

 c) In an Entity-Relationship diagram, can a relationship have attributes associated with 

it? Give justification to your answer with a suitable example. 

[4M] 

 d) Define multi-valued dependency. [4M] 

 e) Explain the Lost update problem in DBMS with a necessary example. [4M] 

 f) Which of the following indexes are non-dense: 

i)Primary index    ii)Secondary index (key field)    iii)Clustered index 

Give explanation to your answer with an example. 

[3M] 

                                                               PART –B                                                          (48 Marks) 

2. a) Explain the difference between external, internal and conceptual schemas. How are 

these different schema layers related to the concepts of logical and physical data 

independence?                                                                                                        

[8M] 

 b) Explain the three-tier client/server architecture of DBMS and also discuss its 

advantages and disadvantages. 
 

[8M] 

3. a) What are integrity constraints? How are these constraints expressed in SQL? [8M] 

 b) What are NULL values? How do they affect the meaning of queries? Can primary 

key fields of a table contain NULL values? 
 

[8M] 

4. a) What is an ER diagram? Explain the difference between weak entity and strong entity 

set?  How to represent the strong entity and weak entity set through ER diagram? 

[8M] 

 b) Consider the following schema and answer the queries: 

Customers ( cid, cname, doorno, street, area, city, pincode, phone, email) 

Items (itemid, itemdescription, actualprice, discount) 

Orders (orderid, cid, orddate, shipdate) 

Orderitems (orderid, itemid, quantity, amount) 

i) Display the details of customer who has placed maximum number of orders. 

ii) Display the details of items that are purchased by customer 111 

iii) Display the details of customers who placed any orders worth more than 5000. 
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5. a) State and explain the lossless join property of schema decomposition with a suitable 

example. 

[8M] 

 b) For a given relation R=ABCD and functional dependencies                                

F={AB→C, B→C,C→D}.  Determine the highest normal form of the relation with 

explanation. 
 

[8M] 

6. a) Explain the Timestamp based concurrency control mechanism. [8M] 

 b) Why database management recovery is needed? Explain various data structures that 

are required for database management recovery by log-based schemes. 
 

[8M] 

7. a) Explain the various Single-level indexes available for efficient management of 

databases. 

[8M] 

 b) What is a Multilevel indexing in file structures? How a multilevel indexing improves 

the efficiency of searching an index file? Explain with an example. 

[8M] 
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III B.Tech I Semester Supplementary Examinations, October/November -2020 

COMPUTER GRAPHICS 

(Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Compare and contrast raster and random scan systems. [8M] 

 b) Derive midpoint circle algorithm. 
 

[7M] 

2  Explain flood fill algorithm with an example showing stack position at each step. 
 

[15M] 

3 a) Derive composite transformation matrix for the successive operations translation 

followed by rotation followed by scaling. 

[10M] 

 b) Explain homogeneous transformation matrix for basic transformations. 
 

[5M] 

4 a) Discuss Cohen-Sutherland line clipping algorithm with an example. [10M] 

 b) Define a window and view port. Explain the process of window to viewport 

transformation 
 

[5M] 

5 a) Derive the equation of fourth degree Bezier curve. [10M] 

 b) Write short note on quadric surfaces. How are they different from polygon surfaces? 
 

[5M] 

6 a) Derive the transformation matrix to reflect an object about an arbitrarily selected 

plane. 

[10M] 

 b) Explain 3D viewing pipe line. 
 

[5M] 

7 a) Discuss depth buffer algorithm with an example. [8M] 

 b) Discuss octree methods. Compare them with BSP tree methods. 
 

[7M] 

8 a) Describe the role of key frame systems in animation. [8M] 

 b) Discuss in detail General computer animation functions.    [7M] 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

ENGINEERING GEOLOGY  
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                        (14 Marks) 

1. a) Define hydration and hydrolysis [2M] 

 b) What is streak of a mineral? [2M] 

 c) Define apparent and true dip [2M] 

 d) Describe porosity and permeability. [3M] 

 e) What are the causes of landslides explain it? [3M] 

 f) Write any three purposes of tunnels. [2M] 
 

PART –B                                                       (56 Marks) 

2. a) Discuss the geological work of river. Explain the erosional and depositional land 

forms made by river. 

[7M] 

 b) What is geology? Explain the scope of geology in civil engineering. 
 

[7M] 

3. a) What is meant by hardness of a mineral? How it can determine? What is Moh’s 

scale of hardness? 

[7M] 

 b) Write the petrographic characteristics of the following:  i) Calcite,     ii) Kyanite, 

and iii) Asbestos. 
 

[7M] 

4. a) Define and explain the geological time scale in a tabular form indicating the times. [7M] 

 b) What is a thrust fault? Differentiate with neat sketches, between a thrust fault, 

reverse fault and over thrust fault. 
 

[7M] 

5. a) Define water table. Explain the geological controls of ground water movement. [7M] 

 b) What is meant by intensity and magnitude of an earthquake? What consideration 

and safety measures taken building construction in seismic areas? 
 

[7M] 

6. a) Classify various types of geophysical methods and explain electrical method 

related to civil engineering. 

[7M] 

 b) Describe principle of radioactive method and explain it. 
 

[7M] 

7. a) What are the geological conditions necessary for the stability of a dam? Explain. [7M] 

 b) Write a note on the factors controlling tunneling. [7M] 

 

***** 
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SIGNALS AND SYSTEMS 
 (Electrical and Electronics Engineering) 

Time: 3 hours                                                 Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                     (14 Marks) 

1. a) State the condition for principle of orthogonality. [2M] 

 b) List any two properties of Fourier transform. [2M] 

 c) How to overcome on aliasing effect? [2M] 

 d) Write the condition for the stability of the system. [3M] 

 e) Find the Laplace transform of )(tu . [3M] 

 f) Write any two properties of ROC in Z transform. [2M] 
 

PART –B                                                     (56 Marks) 

2. a) Define mean square error and derive the expression for evaluating mean square 

error. 

[7M] 

 b) Determine whether the following function is periodic or not. If so find the period. 

                      x(t)=3sin 200πt + 4cos 100t. 
 

[7M] 

3. a) Find the Fourier transform of signum function. [7M] 

 b) Consider the periodic square wave x(t) as shown in figure 1 given below. 

Determine the complex exponential Fourier series of x(t). 

 

 
 

[7M] 

4. a) A continuous time signal is: x(t) = 8 cos 200πt.  Find: 

i) Minimum sampling rate 

ii) If fs=400Hz, what is the continuous signal obtained after sampling. 

iii) What is the frequency of sinusoidal that yields samples identical to those 

obtained in part (ii). 

[7M] 

 b) Discuss sampling of continuous time signals. 
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5. a) Explain the difference between the following systems: 

i) Linear and non-linear systems. 

ii) Time variant and time invariant systems.  

[7M] 

 b) Determine the convolution of the following functions graphically. 

x1(t) = e 
–at 

u(t) and x2(t) = u(t). 
 

[7M] 

6. a) Determine the Laplace transform of the following: 

i) x(t) = Cos
3
 3t    ii) x(t) = t sin at. 

[7M] 

 b) Discuss various properties of ROC of Laplace transform. 
 

[7M] 

7. a) State and prove the following properties of Z-transform. 

i) Convolution property ii) Correlation property  iii) Time shifting property.  

[7M] 

 b) Explain different properties of ROC of Z-transform. 

 

[7M] 

 

 

****** 
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OPERATIONS RESEARCH 

 (Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                                PART – A                                                               (14 Marks) 

1 a) What is its significance in Simplex method of solving LPP? [2M] 

 b) Give the mathematical formulation of an assignment problem.   [3M] 

 c) What are the situations which make the replacement of items necessary? [2M] 

 d) Define a saddle point in a game.  [2M] 

 e) Write the mathematical equation for EOQ.  [3M] 

 f) Write the advantages and disadvantages of simulation.  [2M] 

 

                                                                   PART – B                                                            (56 Marks) 

2 a) State different types of models used in operation research. Explain any two in detail.  [7M] 

 b) Solve the linear programming problem:  

         Max Z = 3X1 + 2X2  

Subjected to  4X1 + 3X2 ≤ 12   

                      4X1 - X2 ≤ 8      

                                                                    X1 , X2 ≥ 0. 

 

[7M] 

3 a) Give the generalized mathematical formulation of an assignment problem. Give a 

comparative study of transportation problem and assignment problem. 

[7M] 

 b) Find the Total cost using North-west corner method. Also find the optimal solution. 

 W1 W2 W3 W4 Capacity 

F1 95 105 80 15 12 

F2 115 180 40 30 7 

F3 195 180 95 70 5 

Requirement 5 4 4 11  
 

[7M] 

4 a) Discuss in brief, replacement procedure for the items that deteriorate with time. [7M] 

 b) A truck owner finds from his past records that the maintenance cost per year of a 

truck  whose purchase price is Rs.8000, are given below:   

Year 1 2 3 4 5 6 7 8 

Maintena

nce cost 

1000 1300 1700 2200 2900 3800 4800 6000 

Resale 

Price 

4000 2000 1200 600 500 400 400 400 

Determine at what time it is profitable to replace the truck?    
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5 a) Explain the theory of dominance in the solution of rectangular games.    [7M] 

 b) At what average rate a clerk at a super market work in order to ensure a probability of 

0.90 that the customer will not have to wait longer than 12 minutes? It is assumed 

that there is only one counter to which customers arrive in a Poisson fashion at an 

average rate of 15 per hour. The length of service by the clerk has an exponential 

distribution. 

 

[7M] 

6 a) What are costs that are involved in carrying inventory? Explain them in detail. [7M] 

 b) A stockist purchases an item at the rate of Rs. 40 per piece from a manufacturer. 

2,000 units of the item are required per year. What should be the order quantity per 

order if the cost per order is Rs.15 and the inventory charges per year are 20 per cent? 

 

[7M] 

7 a) Solve the following LPP by dynamic programming:  

Minimize Z = x1+3x2+4x3  

   Subject to    2x1+4x2+3x3 ≥ 60, 

    3x1+x2+3x3 ≥ 90  

      x1, x2, x3 ≥ 0. 

[8M] 

 b) What are advantages of simulation? Explain Monte-Carlo simulation. [6M] 

 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

DIGITAL IC APPLICATIONS 

(Common to Electronics and Communication Engineering, Electronics and Instrumentation 

Engineering, Electronics and Computer Engineering) 

Time: 3 hours                                                     Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                       (14 Marks) 

1. a) Define Simulation? Explain about simulations at various levels. [2M] 

 b) What are the functions to be formed by ALU? [2M] 

 c) What is VHDL and write a Simple Program. [2M] 

 d) What are the disadvantages of Ripple adder? [3M] 

 e) Explain the need of master slave operation. [3M] 

 f) What is the difference between mealy and Moore machines. [2M] 
 

PART –B                                                      (56 Marks) 
2. a) Explain the operation of CMOS NAND and NOR Gates. [7M] 

 b) Explain the following terms transition time and propagation delay. 
 

[7M] 

3. a) Explain the VHDL program file structure and explain the same with the syntax 

of a VHDL entity declaration and architecture definition. 

[7M] 

 b) Write the basics in VHDL programming using structural and data flow 

modeling. 
 

[7M] 

4. a) Write a VHDL program for 4x1 Multiplexer and 1x4 Demultiplexer. [7M] 

 b) Explain Null, Next, Assertion, and Wait statements. 
 

[7M] 

5. a) Explain about 74X157 2-input 4-output multiplexer. [7M] 

 b) Explain about parity generator and checker. 
 

[7M] 

6. a) Write a VHDL code for 8-bit ring counter. [7M] 

 b) Explain the operation of synchronous 4-bit binary counter. 
 

[7M] 

7.  Write short notes on the following:  

  a) Mealy Machine [7M] 

  b) State diagram. [7M] 

 

 

***** 
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DATA BASE MANAGEMENT SYSTEMS 

 (Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours          Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                  (14 Marks) 

1. a) Write the importance of Logical data independence. [2M] 

 b) What is an Entity Relationship diagram and why it is useful? [2M] 

 c) Why NULL values are needed in databases? [2M] 

 d) What do you mean by sound and completeness of inference rules? [3M] 

 e) When we say a schedule is recoverable. [3M] 

 f) List out various data structures used for indexing purposes in database. [2M] 

PART –B                                                   (56 Marks) 

2. a) What is a Database model? List out various database models and explain any two 

of them.  

[7M] 

 b) Explain the difference between external, logical and physical level schemas. How 

are these different schema layers related to the concepts of logical and physical 

data independence? 

[7M] 

3. a) What is JOIN operator in DBMS? Explain all the variations of the JOIN operation 

in relational algebra with a suitable example.     

[8M] 

 b) Differentiate between Procedural and Declarative Query languages with suitable 

examples. 

[6M] 

4. a) Discuss GROUPBY and HAVING clauses with an example. And also give the 

constraints related to their usage. 

[4M] 

 b) Consider the following relation schema: 

Student_Enrollment(ID,NAME,CGPA) 

Write triggers to manage the CGPA attribute of new students. 

 If the inserted tuple has a non-null values for CGPA then don’t permit the insert 

unless the grade is between 9 and 12.  

If the inserted tuple has a null values for CGPA then change it to 9. 

[10M] 

5. a) What is dependency preservation property for decomposition? Explain why it is 

important. 

[7M] 

 b) Given a Relation R=(X,Y,Z) and Functional Dependencies are 

                        F={ {X,Y}→{Z},  {Z}→{X} } 

 Determine all Candidate keys of R and the normal form of R with proper 

explanation. 

[7M] 

6. a) Explain various anomalies that arise due to interleaved execution of transactions 

with suitable examples. 

[7M] 

 b) Explain the Two-Phase Locking protocol and its variants.                      
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7. a) How the organization of a file helps us to reduce the complexities involved in 

executing various File operations like search, insert and update?  Explain. 

[5M] 

 b) Write short notes on: 

i) Primary index       ii) Clustered index        iii) Secondary index. 

[9M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November – 2020 

AGRICULTURAL PROCESS ENGINEERING      
 (Agricultural Engineering) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any FOUR Questions from Part-B 

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

                                                                         PART –A                                                          (14 Marks) 
1 a) Classify size reduction equipment? Write a short note on hammer mill.   [3M] 

 b) Write down different equipment used for mixing of dry and particulate solids. [2M] 

 c) Describe the principle of destoner with along a neat sketch. [2M] 

 d) Write about thin and deep bed layer methods. [2M] 

 e) Write short notes on wet milling of pulses. [2M] 

 f) What is role of idlers in design of belt conveyors? Write different trough angles used?  [3M] 
 

                                                               PART –B                                                      (56 Marks) 

2 a) Define and write an equation for crushing efficiency? If crushing rolls 1 m in diameter are 

set so that the crushing surfaces are 12.5 m apart and if the angle of nip is 31
0
, what is the 

maximum six of particles which should be fed to the rolls? If the actual capacity of the 

machine is 12% of the theoretical, calculate the throughput in kg/s when running at 2.0 Hz 

if the working face of the rolls is 0.4 m long and the feed weighs 2500 kg/m
3
. 

[7M] 

 b) A plate mill is used to grind rice into suji from an average size of 5mm to 1 mm with an 

energy consumption of 8 kJ/kg. What will be the energy consumption to crush the same 

rice into flour of an average size of 0.5mm? i) Assuming Ritttinger’s law applies?           

ii) Assuming Kick’s law applies? iii) Assuming Bond’s law applies?  iv) Which of these 

results would be regarded as being more reliable and why? 
 

[7M] 

3 a) A vitamin premix of 1 kg is added to 999 kg of a food supplement. After mixing for some 

time in a blender, five samples each of 100 grams are collected and analyzed for the 

vitamin premix. The following are the results of each sample in grams: 

0.11, 0.098, 0.09, 0.105, 0.12 

Find the standard deviation and the variance. 

[7M] 

 b) For a particular bakery operation, it was desired to mix dough in 95 kg batches and then at 

a later time to blend in 5 kg of yeast. For product uniformity it is important that the yeast 

be well distributed and so an experiment was set up to follow the course of the mixing. It 

was desired to calculate the mixing index after 5 and 10 min mixing. Sample yeast 

compositions, expressed as the percentage of yeast in 100 g samples were found to be: 

After 5 min 

      (%)       0.0  16.5  3.2  2.2   12.6  9.6  0.2  4.6  0.5  8.5 

Fractional    0.0  0.165  0.032....... 

After 10 min 

       (%)      3.4  8.3    7.2  6.0   4.3    5.2  6.7  2.6  4.3  2.0 

Fractional   0.034  0.083 ..........            

1 of 2 
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4 a) Write down all the factors affecting design considerations for air clean screen grader. [7M] 

 b) Define Ideal screen and Actual screen. Derive an equation for effectiveness of screen. 

 

[7M] 

5 a) Derive an equation for constant and falling rate period of drying and also draw a sketch. [7M] 

 b) Write down the importance of EMC and enlist models. Explain Henderson’s equation for 

EMC with curve. 

 

[7M] 

6 a) The results were obtained in a constant pressure filtration test through cloth. The height of 

cake formed, after collection of 0.01 m
3 

of filtrate was 4.4 cm. The filter surface area was 

450 cm
2
. The pressure drop was 1.5 x 10

5 
Pa. Calculate the specific resistance of the cake 

and the equivalent resistance of the filter cloth. 

Time (s) 0 60 180 360 600 900 1260 1680 2160 

Cumulati

ve V (lit) 

0 1 2 3 4 5 6 7 8 

 

[7M] 

 b) Define Parboiling. Explain advanced method of parboiling. Write down advantages and 

disadvantages of parboiling. 

 

[7M] 

7 a) Describe the selection criteria for material handling devices? The diameter of the screw is 

25.4 cm with speed of 55 rpm and pitch is 22.5 cm .The diameter of the shaft is 5.08 cm. 

Now calculate the capacity in ton/h when the density of the material is 903 kg/m
3
. 

[7M] 

 b) Write down the selection for pneumatic conveying systems. The diameter of discharge 

wheel of a bucket elevator is 150 mm and the projection of the bucket is 114 mm within 

25 cm each bucket is placed in one meter length of belt. If the speed of belt is 135 m/min 

and the bucket capacity is 60 cm
3
. For optimum centrifugal discharge of material, 

calculate the revolution per minute of operation of the elevator. Also calculate the 

elevator’s capacity in tones per hr. Take material density as 740 kg/m
3
. 

[7M] 
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III B. Tech I Semester Supplementary Examinations, October/ November -2020 

POWER ELECTRONICS  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                           PART –A                                                    (22 Marks) 

1. a) Draw the switching characteristics of a MOSFET. [3M] 

 b) Explain the function of a freewheeling diode in a phase controlled converter. [4M] 

 c) Explain the effect of source inductance on the output voltage in a fully controlled 

converter. 

[4M] 

 d) What is a Dual Converter? What are the advantages and disadvantages of a 

circulating current mode of operation of a Dual converter?  

[4M] 

 e) Derive the expression for the output voltage of a buck converter. [4M] 

 f) What is amplitude and frequency modulation for an inverter circuit? [3M] 
 

                                                                 PART –B                                                    (48 Marks) 

2. a) Explain the operation of an SCR with its static V-I characteristics. [8M] 

 b) Explain the various types of turn on methods of SCR. [8M] 

3. a) Explain the operation of a single phase AC voltage controller feeding a resistive 

load with neat waveforms. 

[8M] 

 b) Explain the operation of single phase half wave controlled rectifier with R-L load. [8M] 

4. a) Describe the working of a single phase fully controlled bridge converter in the 

following two modes (i) Rectifying mode and (ii) Inverting Mode. 

[8M] 

 b) Obtain the input power factor of a single phase semi converter feeding an inductive 

load. 

[8M] 

5. a) Derive the expression for the output voltage for a three phase fully controlled 

bridge converter feeding a resistive load. Draw the waveforms. 

[8M] 

 b) Explain the principle of operation of a single phase dual converter with a neat 

circuit diagram and waveforms. 

[8M] 

6. a) Explain the single phase step up cycloconverter feeding an inductive load with 

relevant waveforms. 

[8M] 

 b) A basic d.c. chopper is operating at a frequency of 2 kHz from a 96 V d.c. source to 

supply a load resistance of 8 Ω. The load time constant is 6 ms. If the average load 

voltage is 57.6 V, find the Ton period of the chopper, the average load current, the 

magnitude of the ripple current and its RMS value. 

[8M] 

7. a) Distinguish between unipolar and bipolar switching mechanism. [8M] 

 b) A three-phase bridge inverter is fed from a 500 V dc source. The inverter is 

operated in 180
0
 conduction mode and it is supplying a purely resistive star-

connected load. Find the RMS value of the output line and phase voltages. 

[8M] 

  

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

THERMAL ENGINEERING – II 

(Mechanical Engineering) 

Time: 3 hours                                                     Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 
4. Use of Steam tables with Mollier diagram is allowed 

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

PART –A                                                           (22 Marks) 

1 a) Discuss the advantages of a regenerative feed heating in steam power cycle. [4M] 

 b) Explain the differences between internally fired and externally fired boilers. [3M] 

 c) Explain what is meant by critical pressure ratio of a nozzle? [4M] 

 d) Discuss t the factors which affect the vacuum efficiency of a condenser. [4M] 

 e) What are the disadvantages of a closed cycle gas turbine over open cycle gas turbine? [3M] 

 f) Explain thrust power and propulsion efficiency of a rocket engine. [4M] 
 

PART –B                                                         (48 Marks) 

2 a) What is adiabatic flame temperature? How flame temperature can be calculated? [7M] 

 b) A power generating plant uses stem as working fluid and operates at boiler pressure of 

50bar, dry saturated and a condenser pressure of 0.1 bar. Calculate for thee limits: i) 

The cycle efficiency; ii) The work ratio and specific steam consumption of Rankine 

cycle. Take pumping work also into account. 

[9M] 

3 a) What do you understand by feed check valve? Explain the working of a feed check 

valve with a near sketch. 

[7M] 

 b) The equivalent evaporation of boiler from and at 100
0
C is 1300 kg/hr. Calculate the 

actual evaporation if the feed water is supplied at 110
0
C and the steam is generated at 

a pressure of 15 bar and temperature 200
0
C. If the efficiency of this boiler is 72% 

find: i) The fuel consumption per hour taking calorific value of coal as 25500 kj/kg, 

and ii) The grate area if the rate of evaporation is 100 kg/m
2 

per hour. 

[9M] 

4 a) Explain the functions of the convergent portion, the throat and the divergent portion of 

a convergent-divergent nozzle with reference to flow of steam. 

[7M] 

 b) A convergent-divergent nozzle is required to discharge 5 kg of steam per second. The 

nozzle is supplied with steam at 10bar and 200
0
C and the discharge takes place against 

a back pressure of 0.34 bar. Estimate the throat and exit areas. Assume isentropic flow 

and take the index n=1.3. If the nozzle efficiency is assumed to be 85%, determine the 

exit area. 

[9M] 

5 a) What is the fundamental difference between the operation of impulse and reaction 

turbines? Explain the same with neat sketches. 

[7M] 

 b) The vacuum at the bottom of a surface condenser is 65.4 cm of mercury (barometer 

75.7 cm), the temperature at the air pump suction is 36.2
0
C. If the rate of air leakage 

into the condenser is 1 kg per 1000 kg of steam, estimate the mass of air and vapour 

removed by the air pump per minute when the engine consumption is 136000 kg of 

steam/hr. 
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6 a) Discuss the effect of Compressor inlet temperature and Turbine isentropic efficiency 

on the specific output and thermal efficiency of the open cycle gas turbine at different 

pressure ratios. 

[7M] 

 b) In gas turbine plant, the compressor takes air at 15
0
C and compresses with pressure 

ratio of 4 with isentropic efficiency 82%. Then the air is heated in the heat exchanger 

using 75% of the available heat with exhaust gases and then heated in combustion 

chamber to 600
0
C. Isentropic efficiency of turbine is 70%. Taking the properties of air 

and gases same, find work developed per kg of air flow and thermal efficiency of the 

cycle; Take effectiveness of heat exchanger as 0.75. 

[9M] 

7 a) What is meant by thrust augmentation? When it is necessary? Describe any one 

method of thrust augmentation. 

[8M] 

 b) The effective jet exit velocity of a rocket is 3500 m/s, the forward flight velocity is 

1250 m/s, and the propellant consumption if 75 kg/s. Calculate: i) The thrust; ii) The 

thrust  power and  iii) The propulsive efficiency. 

[8M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  

ANTENNAS AND WAVE PROPAGATION  
(Electronics and Communication Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                                PART –A                                                                 (22 Marks) 

1. a) Estimate induced Voltage at antenna terminals if heff=10 m and incident Electric field 

strength is 2 V/m? 

[3M] 

 b) Find the Effective area of a Hertizan dipole operating at 100 MHz. [4M] 

 c) Define folded dipole. Compare the Zin of folded dipole with conventional Dipole. [4M] 

 d) Compare the microstrip antenna and conventional dipole antenna. [4M] 

 e) Explain the need of Reflector antenna. Is it Preferable at low Frequencies? [4M] 

  f) List out Flat and Spherical Earth Conditions. [3M] 

                                                                 PART –B                                                               (48 Marks) 

2. a) Write a note on Radiation pattern and representation. [8M] 

 b) Draw the antenna equivalent circuit. Prove the reciprocity theorem. [8M] 

3. a) If the maximum current is √2 amp applied to a quarter-wave and half-wave dipole 

antenna. Estimate Prad. 

[8M] 

 b) At any observation point, lying in the plane of maximum radiation, the received 

electric field strength is 20 µV/m. If the radiating antenna is Half wave dipole 

operating at 300 MHz at the distance of 300 km away from the point of observation 

then find out the following: i) Length of the dipole, and ii) Input current to the 

antenna. 
 

[8M] 

4. a) Derive the equations for main lobe and side lobe of an N-element linear array. [8M] 

 b) Define parasitic elements. Explain the need of parasitic elements in Yagi-Uda 

antenna. 
 

[8M] 

5. a) Explain the Significance of Helical structure in helical antenna. [8M] 

 b) Design a microstrip patch antenna at f=5 GHz and εr =2.2. 
 

[8M] 

6. a) A parabolic reflector is required to have a power gain of 1,000 at a frequency of         

3 GHz. Determine the mouth diameter and beam width of the antenna. 

[8M] 

 b) Explain about the corner reflector and the grid reflector. 
 

[8M] 

7. a) Derive the equation of basic transmission loss. [8M] 

 b) Derive the Critical frequency Equation. [8M] 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  

OPERATING SYSTEMS 

(Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours                                                      Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                                   PART –A                                                            (22 Marks) 

1. a) Explain any three main functions of an Operating System. [3M] 

 b) With a neat diagram, explain various states of a process. [4M] 

 c) What are the advantages of inter-process communication and also explain various 

implementations of inter-process communication? 

[4M] 

 d) Explain various ways to handle a page fault. [4M] 

 e) What are the various ways of aborting a process in order to eliminate deadlocks? [4M] 

 f) Discuss various issues involved in selecting appropriate disk scheduling algorithm. [3M] 

 

                                                                    PART –B                                                          (48 Marks) 

2. a) Discuss the services provided by the operating system for efficient system 

operation. 

[8M] 

 b) What is a System call? Explain in detail the system call sequence to copy the 

contents of one file to another file. 
 

[8M] 

3. a) What are the advantages of inter-process communication? How communication 

takes place in a shared-memory environment? Explain. 

[6M] 

 b) Assume the following workload in a system: 

       Process    Arrival Time     Burst Time 

             P1 5  5 

             P2 4  6 

 P3 3  7 

 P4 1  9 

 P5 2  2 

            P6        6                      3 

Draw a Gantt chart illustrating the execution of these jobs using Round robin 

scheduling algorithm and also Calculate the average waiting time and average 

turnaround time. 
 

[10M] 

4. a) Define the hardware instruction Test And Set() and Swap() also give the mutual 

exclusion implementation with both. 

[6M] 

 b) How semaphores can be used to deal with n-process critical section problem? 

Explain. 

 

 

1 of 2 

 

 

 

[10M] 

R13 SET - 1 



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

 

 

 

Code No: RT31055 

 

 

5. a) Given free memory partitions of 100 K, 500 K, 200 K, 300 K, and 600 K (in 

order), how would each of the First-fit, Best-fit, and Worst-fit algorithms place 

processes of 212 K, 417 K, 112 K, and 426 K (in order)? 

[8M] 

 b) Define Virtual Memory. Explain the process of converting virtual addresses to 

physical addresses with a neat diagram. 
 

[8M] 

6. a) How does deadlock avoidance differ from deadlock prevention? Write about 

deadlock avoidance algorithm in detail. 

[8M] 

 b) Explain the bankers algorithm with a suitable example. 
 

[8M] 

7.  A disk drive has 200 cylinders, numbered 0 to 199. The drive is currently serving 

a request at cylinder 53. The queue of pending requests, in FIFO order, is      

                   98, 183, 37, 122, 14, 124, 65, 67. 

Starting from the current head position, what is the total distance (in cylinders) 

that the disk arm moves to satisfy all the pending requests for each of the 

following disk-scheduling algorithms? 

i) FCFS  ii) SSTF  iii) SCAN  iv) LOOK v) C-SCAN   vi) C-LOOK. 

[16M] 
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STRUCTURAL ANALYSIS – II 
 (Civil Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 A three hinged stiffening girder of a suspension bridge of 100 m span subjected to 

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

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

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

which has a central dip of 10m. 
 

[15M] 

2 Derive the expression for normal thrust, radial shear and horizontal thrust for a 

two hinged circular arch. 
 

[15M] 

3 Analyze the portal frame by moment distribution method. Draw the bending 

moment diagram and sketch the deflected shape of the structure. The two columns 

of AB and CD of 4 m height with I, Beam BC of span 4 m, with 2I. The beam BC 

carries an udl of 10 kN/m. The supports at A and D are fixed. 
 

[15M] 

4 A cable is used to support five equal and equidistant loads over a span of 80 m. 

Find the length of the cable required and its sectional area if the safe tensile stress 

is 250 N/mm
2
. The central dip is 3.5 m and loads are 12 kN each. 

 

[15M] 

5 Using moment distribution method analyze the two span continuous beam. The 

moment of inertia of AB = I while that of BC = 2I. The ends A and C are Fixed. 

Sketch the B.M. and S.F. diagram. Span AB carries a concentric load of 36 kN 

with a span of 6m and span BC carries an udl of 20 kN/m over a span of 8 m. 
 

[15M] 

6 Using Kani’s method, determine the support moments for the three-span 

continuous beam with fixed end supports, having spans AB, BC and CD. Span 

AB carries an eccentric point load of 80 kN, 4m span and a load at 1 m from point 

A. Span BC carries an udl of 20 kN/m of 6m span and span CD carries a 

concentric point load of 60 kN having a span of 4 m (EI constant). Sketch the 

B.M. and S.F.D.  
 

[15M] 

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

bending moment diagram. Take AB = 2Ι, BC = CD = Ι.  
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8 Analyze the beam given in below figure by flexibility method. Take EI as 

constant. The beam undergoes settlement of supports B and C by 10/EI and 5/EI 

respectively. Draw the bending moment diagram. 
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MANAGEMENT SCIENCE  
(Common to Civil Engineering, Petroleum Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                           PART –A                                                                 (14 Marks) 

1. a) What do you mean by organization structure? [2M] 

 b) Describe the VED analysis. [2M] 

 c) Define HRM. [2M] 

 d) What is a critical path? [3M] 

 e) Define SWOT. [3M] 

 f) Write about Business Process Reengineering. [2M] 
 

                                                              PART –B                                                               (56 Marks) 

2. a) Explain the nature and scope of management. [7M] 

 b) What do you mean by decision making? Explain the process of decision making in 

detail. 

[7M] 

3. a) Elucidate the concept of Work Study. [7M] 

 b) Explain the significance of inventory control in manufacturing organizations. [7M] 

4. a) What are the functions of HR managers in MNCs? Explain. [7M] 

 b) Explain about channels of distribution in detail. [7M] 

5. a) Distinguish between PERT and CPM. [7M] 

 b) Draw a network for a house construction project. The sequences of activities with 

their predecessors are given below: 

Name 

of the 

activity 

Starting and 

finishing 

event 

Description of activity Predecessor Time 

duration 

A 

B 

C 

D 

E 

F 

(1,2) 

(2,3) 

(3,4) 

(3,5) 

(4,6) 

(5,6) 

Prepare the house plan 

Construct the house 

Fix the doors/windows 

Wiring the house 

Paint the house 

Polish the 

doors/windows 

- 

A 

B 

B 

C 

D 

4 

48 

2 

2 

1 

1 

 

[7M] 

6. a) What do you understand by the terms Vision and Mission? Explain with suitable 

examples. 

[7M] 

 b) Explain the stages of strategic management process. [7M] 

7. a) What is the importance of MIS in organizations? Explain. [7M] 

 b) Write about BSC as a tool of measuring performance. [7M] 

 

***** 
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POWER ELECTRONICS 
 (Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                             PART –A                                                                  (14 Marks) 

1. a) Define Latching Current. [2M] 

 b) Why power factor of semi converter is better than full converter? [2M] 

 c) Draw the circuit diagram of three phase M-3 controlled converter. [2M] 

 d) List the applications of step up choppers. [3M] 

 e) What is shoot through fault? Explain. [3M] 

 f) A 1-phase voltage controller has input voltage of 230 V, 50 Hz for 6 cycles on and 4 

cycles off. Determine RMS output voltage. 

[2M] 

 
 

                                                                 PART –B                                                              (56 Marks) 

2. a) Explain the operation of snubber circuit and also design the parameters of snubber 

circuit. 

[7M] 

 b) Draw the two-transistor analogy of a SCR? Explain SCR operation with this 

analogy. 
 

[7M] 

3. a) Explain the operation of single phase two pulse midpoint converter with relevant 

voltage and current waveforms and also derive the expression for average output 

voltage. 

[7M] 

 b) A single phase semi converter is delivering power to RLE load with R= 5Ω,          

L= 10 mH and E = 80 V. The ac source voltage is 230 V, 50 Hz. For continuous 

conduction, find the average value of output current for a firing angle of 50
0
. If one 

of the SCR is damaged and open circuited find the new value of average output 

current on the assumption to continuous conduction. Also sketch the output voltage 

and current waveforms? 
 

[7M] 

4. a) Explain the working of three-phase half wave uncontrolled rectifier with relevant 

wave forms for ‘R’ load. 

[7M] 

 b) A Three phase fully controlled bridge converter is connected to a supply voltage of 

230 V per phase and frequency of 50 Hz. The source inductance is 3 mH. The load 

current on dc side is constant at 15 A. If load consists of a dc source voltage of     

400 V having an internal resistance of 1 Ω. Find the firing angle and overlap angle. 
 

[7M] 

5. a) Explain the principle of operation and working of buck converter with relevant 

waveforms in CCM mode. 

[10M] 

 b) A boost regulator has an input voltage of Vs = 5 V. The average output voltage      

Va = 15 V and the average load current Ia = 0.5 A. The switching frequency is       

25 kHz. If L = 150 µH and C = 220 µF, determine (i) the duty cycle, (ii) the ripple 

current of inductor ∆I, (iii) the critical values of L and C. 
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6. a) With necessary waveforms explain the working of single phase half bridge inverter 

with RL load and also derive the expression for RMS value of output voltage. 

[7M] 

 b) Single phase full bridge inverter has a resistive load of R= 2.4 ohms and DC input 

voltage of 48 volts. Calculate: i) RMS output voltage at fundamental frequency,     

ii) output power,  iii) Average and peak current of each thyristors. 
 

[7M] 

7. a) Explain the operation of a single phase AC voltage controller with a neat circuit 

diagram and output wave forms with respect to source voltage waveforms at α = 60 

degrees for R-load. 

[7M] 

 b) Explain the principle of integral cycle control with relevant waveforms and also 

derive the expression for rms value of output voltage, power delivered to load and 

input power factor. 

[7M] 

 

 

***** 
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THERMAL ENGINEERING – II 
 (Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

 4. Use of Steam Tables and Mollier Chart is allowed. 

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

                                                           PART –A                                                                (14 Marks) 
1. a) Compare and contrast the gaseous and liquid fuels.  [2M] 

 b) Explain significance of boiler mountings and accessories. [2M] 

 c) Define nozzle velocity coefficient and how it is related to nozzle efficiency? [2M] 

 d) Draw velocity triangle for 50% reaction steam turbine. [3M] 

 e) Draw the line diagram of gas turbine plant with regeneration, inter cooling and 

reheating system. 

[3M] 

 f) Explain thrust power and propulsion efficiency of jet propulsion. [2M] 
 

                                                                 PART –B                                                                (56 Marks) 

2. a) Explain the significance of adiabatic flame temperature. [6M] 

 b) Percentage composition of sample of liquid fuel by weight is, C=88.8% and 

H2=15.2%, Calculate: i) the weight of air needed for combustion of 1kg of fuel, ii) the 

volumetric composition of product of combustion if 15% excess air supplied. 
 

[8M] 

3. a) Draw the line diagram and explain the working principle of economizer and discuss 

the precautions to be made in usage. 

[7M] 

 b) Calculate the height of a chimney required to produce a draught equivalent to 1.6 cm 

of water if the flue gas temperature is 250
0 

C and ambient temperature is 27
0 

C and 

minimum amount of air per kg of fuel is 20 kg. 
 

[7M] 

4. a) Derive the equation for critical pressure ratio in nozzles. [6M] 

 b) A simple impulse turbine has one ring of moving blades running at 120 m/s, absolute 

velocity of steam at exit is 75 m/s at an angle 80
0
 with the tangent of wheel, friction 

coefficient is 0.85, rate of steam flowing 2.5 Kg/s. Assuming the moving blades to be 

a symmetrical, find the i) Blade angles, ii) Nozzle angle, iii) absolute velocity of 

steam at entrance, and iv) power developed. 
 

[8M] 

5. a) Sketch and describe the operation of central flow surface condenser. [7M] 

 b) Explain the working of single stage reaction turbine. Sketch the pressure and velocity 

variations along the axis of the turbine.  

[7M] 

6. a) In a gas turbine power plant, operating on Joule’s cycle, air is compressed from       

1.5 bar and 25
0 

C through a pressure ratio of 7. It is then heated to 697
0
 C in the 

combustion chamber and expanded back to 1 bar. Calculate the net work done, cycle 

efficiency and work ratio. Isentropic efficiency of turbine is 90% and of compressor is 

85%. 

[7M] 

 b) Draw the line diagram and explain the working of Reheat gas turbine cycle. 
 

[7M] 

7. a) Showing the basic components, explain the working of turbojet engine. [7M] 

 b) Explain the principle and working of liquid propellant rocket engine with neat sketch. [7M] 

***** 
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ANTENNA AND WAVE PROPAGATION 

  (Electronics and Communication Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                       (14 Marks) 

1. a) Define radiation intensity of an antenna.   [2M] 

 b) Obtain the directivity of an Isotropic antenna.  [2M] 

 c) Write weights of 5 elements binomial array. [2M] 

 d) Explain the significance of Long length antennas. [3M] 

 e) Differentiate between wire grid reflectors and corner reflectors. [3M] 

 f) Write short notes on M curves. [2M] 

PART –B                                                     (56 Marks) 

2. a) Define the term leff of an antenna. Show that the leff of an antenna used in a 

transmitting mode is the same as that of the leff used in receiving mode. 

[7M] 

 b) Define and derive the effective height heff of an antenna. Find ‘heff’ of a short dipole 

and λ/2 antenna. 
 

[7M] 

3. a) What are the main characteristics of a radiated wave in far field region? The 

components of a wave in far field region are Eθ=3mV/m and Eϕ=4mV/m. Calculate 

the total electric and magnetic field in free space. 

[7M] 

 b) What is short magnetic dipole and explain how it can be realized? 
 

[7M] 

4. a) An array consists of two collinear λ/2 dipoles with λ spacing. Determine gain and 

beam width of the major lobe between 3dB points in the plane containing the array. 

[7M] 

 b) Explain the significance and characteristics of an EFA with increased directivity. 
 

[7M] 

5. a) Describe the characteristics of long wire travelling wave antennas and sketch their 

patterns. 

[4M] 

 b) Explain the working principle of helical antenna in various modes. 
 

[10M] 

6. a) Establish and explain the gain and beamwidth relations for a parabolic reflector and 

account for its beam shaping considerations in terms of F/D and losses. 

[7M] 

 b) Distinguish between sectoral, pyramidal and conical horns, with neat sketches. List 

out their utility and applications. 
 

[7M] 

7. a) Establish the mathematical relations for: i) radio horizon, and ii) Field strength at 

receiver. 

[10M] 

 b) Explain the principle of operation of troposcatter of communication. [4M] 
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OPERATING SYSTEMS 

 (Common to Computer Science and Engineering, Information Technology) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                                PART –A                                                          (14 Marks) 

1. a) Draw a modern computer system.  [2M] 

 b) Why is it importance for the scheduler to distinguish I/O-bound programs from 

CPU-bound programs? 

[3M] 

 c) Why are segmentation and paging sometimes combined into one scheme? [3M] 

 d) What is monitor? [2M] 

 e) What is a file? [2M] 

 f) What is the Linux? Why it is used? [2M] 
 

                                                                    PART –B                                                         (56 Marks) 

2.  Define the essential properties of the following types of operating systems: 

i) Batch     ii) Interactive     iii) Time sharing    iv) Real time      v) Parallel 

vi) Distributed    vii) Handheld. 
 

[14M] 

3. a) What is a process? Explain it with its state diagram. [5M] 

 b) Discuss how the following pairs of scheduling criteria conflict in a certain settings. 

i) CPU utilization and response time, ii) Average turnaround time and maximum 

waiting time, and iii) I/O device utilization and CPU utilization. 
 

[9M] 

4. a) What is fragmentation? Explain the differences between internal and external 

fragmentation. 

[4M] 

 b) Compare the main memory organization schemes of continuous memory 

allocation, pure segmentation, and pure paging with respect to the following 

issues: i) External fragmentation, ii) Internal fragmentation, iii) Ability to share 

code across the process. 

[6M] 

 c) Discuss the hardware support required to support demand paging. 
 

[4M] 

5. a) What is a deadlock? Explain the necessary condition for deadlock. [6M] 

 b) Explain the following deadlock  avoidance algorithms: 

i) Banker’s algorithm      ii)  Safety algorithm. 
 

[8M] 

6. a) Explain different File Attributes and File Operations.  [7M] 

 b) Discuss different RAID structures. 
 

[7M] 

7. a) Explain exception and system calls in Linux. [7M] 

 b) Explain Android Application Process management. [7M] 

***** 
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ENGINEERING PROPERTIES OF BIOLOGICAL MATERIALS 

AND FOOD QUALITY 
 (Agricultural Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                        (14 marks) 

1. a) Define porosity. [2M] 

 b) Define rolling resistance. [2M] 

 c) Define thermal conductivity. [2M] 

 d) What are the objectives of food quality? [3M] 

 e) What is total quality management (TQM)? [2M] 

 f) What are the problems in implementing HACCP? [3M] 

PART –B                                                       (56 Marks) 

2. a) Explain the criteria for describing the shape and size of food materials. [7M] 

 b) Explain the methods for determination of bulk density and true density of 

biological materials. 
 

[7M] 

3. a) Derive the rheological equation of a Kelvin model to predict rheological 

behavior of biological materials. 

[7M] 

 b) Explain the effect of sliding velocity on friction. 
 

[7M] 

4. a) Explain the application of engineering properties in the design of storage 

structures. 

[7M] 

 b) Define thermal diffusivity. Explain different methods for determination of 

thermal diffusivity of materials. 
 

[7M] 

5. a) Explain different methods of quality control. [7M] 

 b) Explain the procedure for interpretation of sensory results using hedonic scale. 
 

[7M] 

6. a) Explain the principles of quality control. [7M] 

 b) Explain the evaluation of total quality management system. 
 

[7M] 

7. a) Explain ISO-9000 quality system standards.                                                  [7M] 

 b) Explain the concept of application of HACCP to milk and milk products with a 

detailed flow chart. 

[7M] 
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COMPUTER ARCHITECTURE AND ORGANAGATION 
(Electronics and Communication Engineering) 

Time: 3 hours          Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1 a) Define the following: 

i) CPU execution time, ii) User CPU time, iii) System CPU time,  iv) CPI. 

[8M] 

 b) Mention the rules for floating point addition and subtraction and explain how they are 

implemented? 
 

[7M] 

2 a) What are the classification of operands and operators? Explain.  [8M] 

 b) Define Instruction Format. What are the most common Fields of an Instruction 

Format? Explain. 
 

[7M] 

3 a) Explain the Hardware control unit. [8M] 

 b) Define and explain about Microinstruction formats. 
 

[7M] 

4 a) Explain the Booth’s algorithm for multiplication of signed two’s complement numbers. [8M] 

 b) State the Non –restoring division technique. 
 

[7M] 

5 a) Explain the memory hierarchy in detail. [8M] 

 b) What do you mean by virtual memory? Discuss how paging helps in implementing 

virtual memory. 
 

[7M] 

6 a) Explain with the block diagram the DMA transfer in a computer system. [8M] 

 b) Describe the features of IOP organization. 
 

[7M] 

7 a) Explain about cache coherence in Multiprocessor system. [8M] 

 b) Write short notes on MESI protocol. 
 

[7M] 

8 a) What are the different interconnection structures used in multiprocessors? Explain. [8M] 

 b) Explain the Serial Arbitration Procedure with a diagram. [7M] 

 

***** 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

GEOTECHNICAL ENGINEERING – I 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                               PART –A                                                      (22 Marks) 

1. a) Sketch the phase diagram for a soil and indicate the volumes and weights of the 

phases on it. Define ‘Void ratio’, ‘Degree of saturation’, and ‘Water content’. What is 

a unit phase diagram? 

[3M] 

 b) Draw a typical grain size distribution curves for different types of soils. [4M] 

 c) Define ‘‘Critical hydraulic gradient’’ and derive equation for it. [4M] 

 d) What do you understand by ‘Pressure bulb’? Illustrate with sketches. [4M] 

 e) State the assumptions made in Terzaghi’s theory of one-dimensional consolidation. [4M] 

 f) Differentiate between shear strength parameters obtained from total and effective 

stress considerations. 

[3M] 

                                                                 PART –B                                                       (48 Marks) 

2. a) Explain:   i) Field compaction control    ii) Method of compaction. [8M] 

 b)  Write a detailed note on montmorillonite. [8M] 

3. a) Define and explain: Liquid limit; Plastic limit; shrinkage limit; and Plasticity index. 

Briefly describe the procedure to determine the Liquid Limit of a soil. 

[8M] 

 b) Describe in detail the Indian System of soil classification. When would you use dual 

symbols for soils? 
 

[8M] 

4. a) Describe clearly with a neat sketch how you will determine the coefficient of 

permeability of a clay sample in the laboratory and derive the expression used to 

compute the permeability coefficient. Mention the various precautions, you suggest, to 

improve the reliability of the test results. 

[8M] 

 b) A uniform homogeneous sand deposit of specific gravity 2.60 and void ratio 0.65 

extends to a large depth. The ground water table is 2 m from G.L. Determine the 

effective, neutral, and total stress at depths of 2 m and 6 m. Assume that the soil from 

1 m to 2 m has capillary moisture leading to degree of saturation of 60%. 
 

[8M] 

5. a) Write a brief critical note on ‘Newmark’s influence chart’. [8M] 

 b) A reinforced concrete water tank of size 6 m × 6 m and resting on ground surface 

carries a uniformly distributed load of 200 kN/m
2
. Estimate the maximum vertical 

pressure at a depth of 12 metres vertically below the centre of the base. 
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6. a) Define ‘preconsolidation pressure’. In what ways in its determination important in soil 

engineering practice? Describe a suitable procedure for determining the 

preconsolidation pressure. 

[8M] 

 b) A stratum of clay 5 m thick is sandwiched between highly permeable sand strata. A 

sample of this clay, 25 mm thick, experienced 50% of ultimate settlement in             

12 minutes after the application of a certain pressure. How long will it take for a 

building proposed to be constructed at this site, and which is expected to increase the 

pressure to a value comparable to that applied in the laboratory test, to settle 50% of 

the ultimate value? 
 

[8M] 

7. a) Explain the Mohr-Coulomb strength envelope. What is the effect of pore pressure in 

strength of soils? 

[8M] 

 b) Samples of compacted, clean, dry sand were tested in a shear box, 6 cm × 6 cm, and 

the following: 

observations were recorded: 

Normal load (N): 100 200 300 

Peak shear load (N): 90 180 270 

Ultimate shear load (N): 75 150 225 

Determine the angle of shearing resistance in (i) the dense state and in (ii) the loose 

state.  

[8M] 

 

 

***** 

 

 

 

2 of 2 

R13 SET - 1 



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

  

Code No: RT31021 

 

III B. Tech I Semester Supplementary Examinations, October/November - 2020 

ELECTRICAL MEASUREMENTS  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                    Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                   PART –A                                                         (Marks: 22) 

1 a) What do you mean by instrument transformer? What are major sources of errors in 

current transformer? 

[3M] 

 b) Enumerate the advantages of moving iron type power factor meter. [4M] 

 c) How d.c potentiometer can be used for determination of an unknown resistance with 

neat schematic? 

[4M] 

 d) What are the limitations of De Sauty bridge and how are they overcome by using a 

modified form of De Sauty bridge? 

[4M] 

 e) What is the principle of ballistic galvanometer? [4M] 

 f) How does a digital voltmeter work? [3M] 
 

                                                                     PART –B                                                          (Marks: 48) 

2 a) How is the current range of a PMMC instrument extended with the help of shunts? [8M] 

 b) An electrostatic voltmeter reading up to 2000 V is controlled by a spring with a 

torsion constant of 5×10
-6

 Nm/rad has a full scale deflection of 90
0
. The capacitance 

at zero voltage is 15 pF. What is the capacitance when the pointer indicates 2000 V? 
 

[8M] 

3 a) Derive the expression for deflecting torque in single phase induction type meters. 

Show that the deflection is maximum, when the phase angle between two fluxes is 

90
0 

and when the disc is purely non-inductive. 

[10M] 

 b) What is Phantom loading? Explain with an example how it is more advantageous 

than testing with direct loading? 
 

[6M] 

4 a) Draw the circuit diagram of a Crompton’s potentiometer and explain its working. 

Describe the steps used when measuring an unknown resistance. 

[8M] 

 b) A basic slide wire potentiometer has a working battery voltage of 3V with negligible 

internal resistance. The resistance of slide wire is 400 Ω and its length is 200 cm.     

A 200 cm scale is placed along the slide wire. The slide wire has 1 mm scale 

divisions and it is possible to read upto 1/5 of a division. The instrument is 

standardized with 1.018 V standard cell with sliding contact at the 101.8 cm mark on 

scale. Calculate: (i) Working current (ii) The resistance of series rheostat (iii) The 

measurement range (iv) The resolution of instrument.    
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5 a) What are the different difficulties encountered in the measurement of high resistance? 

Explain how these difficulties are overcome? 

[8M] 

 b) A Wheatstone bridge is shown in below figure. The values of resistances are P=1 k�,      

R=1 k�, S=5 k�, G=100 �, The Thevenin source generator voltage �� � 24 �	 and 

the galvanometer current is 13.6 μA. Calculate the value of Q. 

 
 

[8M] 

6 a) Describe construction and working of flux meter. Prove that the flux is proportional 

to the deflection of the flux meter. 

[8M] 

 b) The iron loss in a sample is 300 W at 50 Hz with eddy current loss component           

5 times as big as the hysteresis loss component. At what frequency will the iron loss 

double if the flux density is kept the same. 

 

[8M] 

7  Explain the following with neat sketch: 

i) Digital frequency meter       ii) Digital Multimeter. 

[16M] 

 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                 PART –A                                                                (22 Marks) 

1. a) Write about gyroscopic planes? [4M] 

 b) State the applications of cone clutch? [3M] 

 c) List the advantages of slider crank mechanism? [4M] 

 d) Write about sensitiveness? [4M] 

 e) Define hammer blow and swaying couple? [4M] 

 f) Write about vibration isolation and transmissibility? [3M] 

 

                                                                  PART –B                                                                 (48 Marks) 

2. a) Explain about the effect of precession motion on the stability of moving 

vehicles such as motor car? 

[7M] 

 b) The rotor of a marine turbine has a moment of inertia of 750kg.m
2

 

and rotates at 

3000rpm clockwise when viewed from aft. If the ship pitches with angular simple 

harmonic motion having a periodic tile of 16 seconds and amplitude of 0.1 radian, find 

the (i) maximum angular velocity of the rotor axis (ii) maximum value of the 

gyroscopic couple.  

[9M] 

3. a) A plain collar type thrust bearing having inner and outer diameters of 200 mm and 

450 mm is subjected to an axial thrust of 40 kN. Assuming coefficient of friction 

between the thrust surfaces as 0.025, find the power absorbed in overcoming friction 

at a speed of 120 rpm. The rate of wear is considered to be proportional to the pressure 

and rubbing speed. 

[7M] 

 b) An effective diameter of the cone clutch is 75 mm. The semi-angle of the cone is 18°. 

Find the torque required to produce slipping of the clutch if an axial force applied is 

200 N. This clutch is employed to connect an electric motor running uniformly at 100 

r.p.m with a flywheel which is initially stationary. The flywheel has a mass of 13.5 kg 

and its radius of gyration is 150 mm. Calculate the time required for the flywheel to 

attain full speed, and also the energy lost in the slipping of the clutch. Take coefficient 

of friction as 0.3. 

[9M] 

4.  A machine has to carry out punching operation at the rate of 10 holes per minute. It 

does 6 kN-m of work per mm
2

 

of the sheared area on cutting 25 mm diameter holes in 

20mm thick plates. A flywheel is fitted to the machine shaft which is driven by a 

constant torque. The fluctuation of speed is between 180 and 200 rpm. The actual 

punching takes 1.5 seconds. The frictional losses are equivalent to 1/6 of the work 

done during punching. Find: i) power required to drive the punching machine, and  

ii) Mass of the flywheel, if the radius of gyration of the wheel is 0.5m. 
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5. a) What are the differences between Porter and Proell Governors? Why the speed range 

of Proell governor is less than that of a similar Porter type? 

[8M] 

 b) Porter governor has equal arms each 250mm long and pivoted on the axis of rotation. 

Each ball has a mass of 5Kg and the mass of the central load on the sleeve is 25Kg. 

The radius of rotation of the ball is 150mm when the governor begins to lift and 

200mm when the governor is at maximum speed. Find the maximum and minimum 

speeds and range of speed of the governor. 

 

[8M] 

6.  Four masses m1, m2, m3 and m4 having 100, 175, 200 and 25Kg are fixed to cranks of 

20 cm radius and revolve in places 1,2,3 and 4. The angular position of the cranks in 

planes 2,3 and 4 with respect to the crank in plane 1 are 75
0
, 135

0
 and 200

0
 taken in 

the same sense. The distance of planes 2,3 and 4 from plane 1 are 60cm, 186cm and 

240 cm respectively determine the position and magnitude of the balance mass at 

radius of 60cm in plane L and M located at middle of the plane 1 and 2 and the middle 

of the planes 3 and 4 respectively. 

 

[16M] 

7.  A shaft is simply supported at the ends and is of 20 mm is diameter and 600 mm is 

length.  The shaft carries a load of 19.62 N at its centre.  The weight of the shaft per 

metre length is 250 N.  Find the critical speed of the shaft.  Take E = 200 GN / m
2
. 

[16M] 

 

 

***** 
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PULSE AND DIGITAL CIRCUITS  
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 Instrumentation Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any Three Questions from Part-B 

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

                                                               PART –A                                                       (22 Marks)                           

1. a) Compare the response of RC low pass and high pass circuit when square Wave as 

input at t << Tp? 

[4M] 

 b) Classify the Clampers. [3M] 

 c) Define Fan-in and Fan-out. [3M] 

 d) Explain the need of symmetrical and Unsymmetrical Triggering. [4M] 

 e) If sweep time is 500 µs and time constant RC is 100 µs. Estimate es ,ed , and et? [4M] 

 f) Explain the need of Sampling Gate. [4M] 
 

                                                                     PART – B                                                     (48 Marks) 

2. a) Derive the gain response of a RC high pass Circuit when sinusoidal signal as 

input. 

[8M] 

 b) Design an attenuator circuit with RC components and explain its function. 
 

[8M] 

3. a) Explain the function of positive clamper circuit with suitable waveforms. [8M] 

 b) Explain the function of Emitter coupled clipper with waveforms. 
 

[8M] 

4. a) Explain the function of Astable multivibrator with waveforms. [8M] 

 b) Sketch the output waveform of a Schmitt trigger circuit for sine wave input of  

12V peak to peak if UTP =5V and LTP= 3V. 
 

[8M] 

5. a) Explain the function of a transistor as a switch. [8M] 

 b) Define TTL. Design an OR Gate with TTL logic and explain the function. 
 

[8M] 

6. a) Why the time - base generators are called sweep Circuits? Explain. [8M] 

 b) Explain briefly the different methods of generating time-base Signal. 
 

[8M] 

7. a) Explain the basic principle of sampling gate using series switch and also give the 

applications of sampling gates. 

[8M] 

 b) Describe the Synchronization with 2:1 frequency division with a neat diagram. [8M] 

 

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

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                   PART –A                                                          (22 Marks) 

1. a) Define regular expression. Give example. Write its applications. [4M] 

 b) What are the limitations of recursive descent parser? [3M] 

 c) Write the rules to compute operator precedence. [4M] 

 d) Why are quadruples preferred over triples in an optimizing compiler? [4M] 

 e) Write the usage of reference counting garbage collector. [3M] 

 f) How redundant sub expression elimination can be done at global level in a given 

program?  

[4M] 

                                                                    PART –B                                                         (48 Marks) 

2. a) Describe how various phases could be combined as a pass in a compiler? [8M] 

 b) Explain the transition diagram for recognition of tokens and reserved words. 
 

[8M] 

3. a) Discuss briefly about the classification of parsing techniques. [8M] 

 b) Eliminate left recursion in the following grammar                                    

A → ABd | Aa | a 

B  → Be | b 
 

[8M] 

4. a) Show that Bottom up parsing is right most derivation in reverse order. [8M] 

 b) What are the common conflicts that can be encountered in shift reduce parsers? 

Explain. 
 

[8M] 

5. a) Write the translation scheme to generate intermediate code for assignment 

statements with array references. 

[8M] 

 b) What is type system? Discuss static and dynamic checking of types. 
 

[8M] 

6. a) What is an activation record? Explain how it is related with run time storage 

organization? 

[8M] 

 b) Explain various ways to access non local variables. 
 

[8M] 

7. a) Discuss the role of semantic preserving transformations and dominators in code 

optimization. 

[8M] 

 b) Justify the statement “Copy propagation Leads to Dead code”. [8M] 

  

***** 
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Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) What is a differential amplifier? Mention the classification of differential amplifier 

with neat diagrams. 

[8M] 

 b) Explain AC analysis of dual input balanced output differential amplifier 

configuration. 
 

[7M] 

2 a) What is an operational amplifier? Give its symbol and also draw its electrical 

equivalent circuit. 

[8M] 

 b) An op-amp has a slew rate of 2V/μs. What is the maximum frequency of an output 

sinusoid of peak value 5V at which the distortion sets in due to the slew rate 

limitation? 
 

[7M] 

3 a) Design and explain triangular wave generator using Schmitt trigger and 

integrator circuit. 

[8M] 

 b) Draw the circuit of a voltage to current converter if the load is: i) floating and      

ii) Grounded. Are there any limitations as the size of the load when grounded? 
 

[7M] 

4 a) Draw the block diagram of NE/SE565 PLL and explain the operation with the help 

of waveforms.    

[8M] 

 b) What is meant by VCO? Explain in detail and state the applications of VCO. 
 

[7M] 

5 a) Plot and explain frequency response of: 

 i) Low pass Butter worth filter, ii) High pass filter, iii) Band pass filter, and                              

iv) Band Reject filter. 

[8M] 

 b) Design a second order Low Pass Filter at a high cut off frequency of 2 KHz.  Draw 

the frequency response and the circuit with all components.   
 

[7M] 

6 a) Explain and draw the circuit for 3 to 8 decoder with relevant digital IC. [8M] 

 b) Design a 4 to 16 decoder using 74x138 digital ICs. 
 

[7M] 

7 a) What is a shift register? Explain the different modes of operation of shift register. [8M] 

 b)  Draw the logic diagram of 74x195 and explain its operation. 
 

[7M] 

8 a) What is synchronous RAM? Explain the structure of synchronous RAM with the 

help of block diagram. 

[8M] 

 b) With the help of timing waveforms explain read and write operations of SRAM. [7M] 

***** 
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LINEAR AND DIGITAL IC APPLICATIONS 
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Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

PART –A                                                         (22 Marks) 

1 a) What is the function of current mirror circuit and draw its circuit diagram? [4M] 

 b) Define the following i) PSRR  ii) CMRR. [4M] 

 c) List out the characteristics of three terminal IC regulators. [3M] 

 d) Design a circuit using op-amp to generate a output voltage 

�� = −�0.1�	 + �� + 10��, 
where �	, ��  and �� are the input voltages. 

[4M] 

 e) Mention the drawbacks of using zero crossing detectors and how it is overcome in 

Schmitt trigger? 

[3M] 

 f) Determine the output voltage produced by a 4-bit DAC, whose output voltage range 

is 0 to 10 V when the input binary number is 0110. 

[4M] 

PART –B                                                          (48 Marks) 

2 a) Obtain voltage gain, input resistance and output resistance of the dual input 

unbalanced output differential amplifier.  

[8M] 

 b) Explain the operation of differential amplifier with swamping resistors.  [8M] 

3 a) Explain the term Slew rate and how it effects the frequency response of op-amp? 

Derive the expression for slew rate. 

[8M] 

 b) Explain in detail about bias current and input offset current compensation. [8M] 

4 a) Derive the expression for closed loop gain, input resistance and output resistance of a 

practical inverting amplifier. 

[8M] 

 b) List out the features of instrumentation amplifier and also explain the operation of 

instrumentation amplifier using 3 op-amps. 

[8M] 

5 a) Explain the operation of Astable multivibrator using 555 timer and also derive the 

expression for frequency of oscillation. 

[8M] 

 b) How PLL is used as FM demodulator? Explain its operation with neat circuit 

diagram. 

[8M] 

6 a) Design a fourth order Butter worth filter having cut-off frequency 1 KHz. [8M] 

 b) Draw and explain the operation of 2
nd

 order narrow band pass filter with 

mathematical expressions. Also mention the importance of NBPF circuit. 

[8M] 

7 a) Compare the merits and demerits of different types of D/A converters. If the 

maximum output voltage of a 9-bit DAC is 25.4 V, what is the smallest change in the 

output as the binary count increases? 

[8M] 

 b) Draw the circuit of successive approximation A/D converter and explain its operation 

with an example. 

[8M] 

***** 
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METROLOGY 

(Mechanical Engineering) 

Time: 3 hours                                                      Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                        PART –A                                                              (22 Marks) 
1. a) Differentiate between workshop gauges and inspection gauges. [3M] 

 b) What are the types of micrometers and explain any one? [4M] 

 c) Write the  applications of Tool marker’s Microscope. [4M] 

 d) Define the terms Flaw and lay. [4M] 

 e) Define the terms: Root, flank and virtual effective diameter. [4M] 

 f) Name the alignment tests conducted for a milling machine. [3M] 

 

                                                         PART –B                                                                 (48 Marks) 

2. a) Describe types of assemblies with suitable examples and state their advantages. [8M] 

 b) Explain the types and systems of fits with necessary sketches. 
 

[8M] 

3. a) Explain with a neat sketch the working mechanism of gear and pinion type dial 

indicator. 

[8M] 

 b) State and explain the Taylor’s principle of Gauge design. 
 

[8M] 

4. a) What is meant by interference of light? Elaborate the construction and working of 

interferometer with a beam splitter having 50% reflectance. 

[8M] 

 b) Name the interferometer that is used to determine the actual dimensions or 

absolute length of gauges. Explain its working with the help of a neat sketch. 
 

[8M] 

5. a) What are the methods of measuring primary texture of surface? Explain. [8M] 

 b) What are the types of comparators? Explain the working of: 

i) Electrical comparator    ii) Sigma comparator. 
 

[8M] 

6. a) Explain the various methods of measuring effective diameter. [8M] 

 b) Explain any two pitch measurement methods. 
 

[8M] 

7. a) What is the equipment required for Geometrical tests? Briefly describe. [8M] 

 b) Define flatness. Give examples of instruments used for measurement of flatness. [8M] 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   
 

PART –A                                                         (14 Marks) 

1. a) Write down the definition of a gauge of a railway track. [2M] 

 b) Explain the reasons for train derailments. [2M] 

 c) Draw a neat sketch of the line diagram of the fixed heel type switch. [2M] 

 d) Write a short note on Threshold marking. [3M] 

 e) Explain how airport pavements are damaged due to frost action. [3M] 

 f) Describe briefly about light houses. [2M] 

PART –B                                                             (56 Marks) 

2. a) Explain briefly about the requirements of an ideal permanent way.    [7M] 

 b) Describe the sleeper density and spacing of sleepers. 
 

[7M] 

3. a) Evaluate different types of gradients used in railway tracks. [7M] 

 b) What would be the permissible speed on the curve? If on an 8
0
 M.G. track, the 

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

half that of maximum cant deficiency. 
 

[7M] 

4. a) Explain briefly about the requirements and characteristics of the good crossing. [7M] 

 b) Write down the classification of signals? Explain them. 
 

[7M] 

5. a) Enumerate the factors affecting site selection for an airport. [7M] 

 b) Draw a neat sketch showing typical details of a boundary of inner horizontal 

surfaces in an airport and explain. 
 

[7M] 

6. a) What are the main functions of airport pavements? Explain. [7M] 

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

layers. 
 

[7M] 

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

 b) Write a short note on dredging. [7M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                             (14 Marks) 

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

 b) Classify clipper circuits based on the connection of the active device. Mention their 

uses. 

[2M] 

 c) Define storage time and transition time of a diode. [2M] 

 d) What are astable multivibrators? [3M] 

 e) Define sweep speed and transmission error. [3M] 

 f) Define positive and negative logic levels. [2M] 
 

PART –B                                                           (56 Marks) 

2. a) Prove that for any periodic input waveform the average level of the steady-state 

output signal from the RC high pass circuit is always zero. 

[7M] 

 b) Obtain an expression for the input impedance of the RC differentiating circuit. 

Compare it with that of the RL differentiating circuit. 
 

[7M] 

3. a) Give the circuit of different types of shunt clippers and explain their operation with 

the help of their transfer characteristics. 

[7M] 

 b) Explain the principle of clamping and discuss the effect of source impedance, shunt 

resistance and cut in voltage. 
 

[7M] 

4. a) How the junctions of a transistor biased for a closed switch and open switch? 

Explain. 

[7M] 

 b) Explain the design of the transistor switch. 
 

[7M] 

5. a) Derive an expression for overshoot. [7M] 

 b) Draw the circuit diagram of the astable multivibrator and explain its operation. 

Why it is called a free-running oscillator? 
 

[7M] 

6. a) Derive the relation between slope transmission and displacement errors. [7M] 

 b) With a neat sketch explain about transistor Miller time base generator. 
 

[7M] 

7. a) Derive the output equation for a diode OR gate for positive logic. [7M] 

 b) Explain the basic operating principle of sampling gates using series and parallel 

switches. 

[7M] 
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PART –A                                                               (14 Marks) 

1. a) Describe the gyroscopic effect on sea vessels. [2M] 

 b) What do you mean by primary and secondary unbalance in reciprocating engines? [2M] 

 c) Discuss the crank effort and turning moment diagram. [2M] 

 d) What are the laws of solid dry friction? [3M] 

 e) Describe the sensitiveness and hunting of a governor. [3M] 

 f) What is Beat’s phenomenon? [2M] 

PART –B                                                             (56 Marks) 

2. a) What do you mean by spin, precession and gyroscopic planes? Explain them. [7M] 

 b) The turbine rotor of a sea vessel having a mass of 950 kg rotates at 1200 rpm clockwise 

while locking from the stern. The vessel pitches with an angular velocity of 1.2 rad/s. 

What will be the gyroscopic couple transmitted to the hull when the bow rises? The 

radius of gyration of the rotor is 300 mm. 
 

[7M] 

3. a) Describe the principle of the internal expanding brake with a neat sketch. [7M] 

 b) A Single Plate clutch with both sides of the plate effective is required to transmit        

25 kW at 1600 r.p.m. The outer diameter of the plate is limited to 300 mm and the 

intensity of pressure between the plates does not exceed 0.07 N/mm
2
. Assuming 

uniform wear and coefficient of friction as 0.3, find the inner diameter of the plates and 

the axial force necessary to engage the clutch. 
 

[7M] 

4. a) What is the difference between the functions of a governor and a flywheel? Explain. [7M] 

 b) Explain the Dynamic force analysis of the slider-crank mechanism. 
 

[7M] 

5. a) Explain the balancing of a reciprocating mass of a slider-crank mechanism and derive 

its equation. 

[7M] 

 b) The length of each connecting rod of a 60° V-engine is 220 mm and the stroke is       

100 mm, the mass of the reciprocating parts is 1.2 kg per cylinder and the crank speed 

2400 rpm. Find the values of the primary and secondary forces. 
 

[7M] 

6. a) Derive the equation for Free Vibration of the spring-mass system. [7M] 

 b) A machine part having a mass of 2.5 kg vibrates in a viscous medium. A harmonic 

exciting force of 30 N acts on the part and causes the resonant amplitude of 14 mm 

with a period of 0.22 seconds. Find the damping coefficient. If the frequency of the 

exciting force is changed to 4 Hz, determine the increase in the amplitude of the forced 

vibrations upon the removal of the damper. 
 

[7M] 

7. a) Explain the vibrations of beams with concentrated load and compare it with distributed 

loads. 

[7M] 

 b) Two rotors of mass moment of inertia J1, J2 are connected to the ends of a shaft of 

length l, diameter d and modulus of rigidity G. The shaft is approximately supported to 

permit the rotation of the shaft about its axis. Find the natural frequency of the free 

torsional vibration of the system. 

[7M] 

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

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                               (14 Marks) 

1. a) What is the elapsed time of a computer system? [2M] 

 b) What is the role of Queues in computer programming equation? [2M] 

 c) What are the actions performed when we execute the instruction Add (R3) RI?  [2M] 

 d) What are the different methods used for handling the situation when multiple 

interrupts occur? 

[3M] 

 e) What are the features of the PROM? [3M] 

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

PART –B                                                             (56 Marks) 

2. a) Discuss the evolution of Computer Architecture. [7M] 

 b)  Describe the Basic Operational concepts of Computers. 
 

[7M] 

3. a) Discuss the Basic Input/output Operations. [7M] 

 b) Classify the instructions of typical computers. Explain about shift Instructions. 
 

[7M] 

4. a) Discuss hardware implementation for signed magnitude for addition and 

subtraction. 

[7M] 

 b) With a neat Flowchart explain Floating-Point Addition and Subtraction. 
 

[7M] 

5. a) Define Interrupts? Explain about Interrupt Hardware. [7M] 

 b) What are the functions of the standard I/O interface? Explain. 
 

[7M] 

6. a) What are the Basic memory circuits? Explain. [7M] 

 b) Write short notes on Magnetic Hard Disks. 
 

[7M] 

7. a) Distinguish between the hardwired control unit and micro programmed control 

unit. 

[7M] 

 b)  Discuss the Wide Branch Addressing. [7M] 

 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                             (14 Marks) 

1. a) Analysis pass is machine independent? Justify your answer. [2M] 

 b) How semantic analyzer processes imperative statements? [2M] 

 c) Differentiate kernel and non- kernel items. [2M] 

 d) Write the three-address code for a while-do statement. [3M] 

 e) Explain the rules to construct a flow graph. [3M] 

 f) Write short notes on flow-of-control optimization. [2M] 
 

PART –B                                                             (56 Marks) 

2. a) Describe the functionality of Scanner? Design a simple scanner for the postfix 

notation algorithm. 

[7M] 

 b) Explain various building blocks used to design a language translator. 
 

[7M] 

3. a) Write the limitations of recursive descent parser with an example of grammar. [5M] 

 b) Discuss the following: 

i) Structure of LR(0) parser     

ii)  Action and Goto operations    

iii) Error handling in syntax analysis. 
 

[9M] 

4. a) LEn, EE+T/T, T(T/F)/F, F(E)/num for the given desktop calculator 

generate syntax directed translator scheme. 

[7M] 

 b) What is the use of sentential forms in bottom-up parsing especially in shift-reduce 

operations? Explain with an example. 
 

[7M] 

5. a) Explain the translation scheme for Boolean expression using the back patching 

technique. 

[7M] 

 b) For the given expression generate different kinds of three-address codes and 

explain the storage requirements of each: 

A=b/c+d*s-60%r-h. 
 

[7M] 

6. a) Discuss and analyze all the allocation strategies in a run-time storage environment. [7M] 

 b) Write the algorithm for a simple code generator. And explain various issues that 

affect the efficiency of generated code. 
 

[7M] 

7. a) What is code optimization? Explain about various levels and types of 

optimizations. 

[7M] 

 b) Describe the application of peephole? What kinds of peephole techniques can be 

used to perform machine-dependent optimizations? 

[7M] 

 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                                  PART –A                                                           (14 Marks) 

1. a) Define thermodynamic system and cycle. [2M] 

 b) What is indicated horse power and brake horse power? [2M] 

 c) What is second law of thermodynamics? [2M] 

 d) Write the limitations of reversed carnot cycle. [3M] 

 e) What is superheating and sub-cooling in vapour compression cycle. [3M] 

 f) What is sensible heat factor? [2M] 

                                                                 PART –B                                                           (56 Marks) 

2. a) What is constant volume process? Derive the relations for isochoric process:   i) P-V-T 

relationship ii) Work  done by the gas, iii) Change in internal energy, iv) Heat supplied 

or heat transferred and v) change in enthalpy.   

[7M] 

 b) Write the laws of thermodynamics. Explain different gas laws with related equations. [7M] 

3. a) Write the classification of IC engines. Explain different engine efficiencies along with 

formula. 

[7M] 

 b) Explain the working principle of four stroke diesel engine. [7M] 

4. a) With a neat diagram explain working principle of domestic refrigerator. [7M] 

 b) A refrigeration system has working temperature of -30°C and 40°C. What is the COPR? 

If the Carnot cycle is 75% efficient, calculate the actual refrigerating effect produced 

per kW work done.     

[7M] 

5. a) Explain the reversed Carnot cycle along with P-V and T-S line diagram.  [7M] 

 b) A refrigerator working on Bell-Coleman cycle operates between pressure limits of   

1.05 bar and 8.5 bar. Air is drawn from the cold chamber at 10°C, compressed and then 

it is cooled to 30°C before entering the expansion cylinder. The expansion and 

compression follows the law PV
1.3

 = constant, γ = 1.4. Determine the theoretical COPR 

of the system. 

 

[7M] 

6. a) Explain vapor absorption refrigeration system with the help of line diagram.  [7M] 

 b) A vapor compression refrigerator works between the pressure limits of 60 bar and      

25 bar. The working fluid is just dry at the end of the compression and there is no 

under cooling of the liquid before the expansion value. Determine: i) COP of Cycle and 

ii) capacity of the refrigerator if the fluid flow is the rate of 5 kg/min for the given data: 
 

Pressure  

Bar 

Saturation 

temperature K 

Enthalpy, KJ/kg Entropy, KJ/kg.K 

Liquid Vapour  Liquid Vapour  

60 295 61.9 208.1 0.915 0.703 

25 261 -18.4 234.5 -0.075 0.896 

[7M] 

7. a) What are the properties of the refrigerant? Explain different types of refrigerants. [7M] 

 b) What is cold storage? Explain the factors affecting refrigerated cold storage. [7M] 

***** 
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
(Common to Electrical and Electronics Engineering, Automobile Engineering) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

PART –A  

1 a) What is law of demand? [4M] 

 b) Define Angle of incidence. [4M] 

 c) What is Oligopoly? [4M] 

 d) Who is a Sole Trader? [4M] 

 e) What is Ratio Analysis? [3M] 

 f) Describe the Pay Back Period. [3M] 

PART -B 

2 a) Define managerial economics and explain the features of managerial economics. [8M] 

 b) What the techniques employed to forecast demand for new products?    [8M] 

3 a) Explain the production function with reference to Law of variable proportions and 

substitutability of factors. 

[8M] 

 b) What is break even analysis? How do you determine breakeven point? Illustrate. [8M] 

4 a) How is price determined in the monopoly. [8M] 

 b) Differentiate between determination of price in the short run and the long run.  [8M] 

5 a) Define Joint Stock Company What are the characteristics of a joint stock company? [8M] 

 b) Explain the different steps involved in the process of business cycle. 
 

[8M] 

6 a) From the following details, prepare final accounts of Vikrant Company for the year  

ended 31st March, 2016 :  

Particulars        Rs. 

Capital      2,00,000  

Furniture         30,000  

Cash in hand           2,400  

Sales      4,00,400   

Purchases      2,40,000  

Bills receivable        40,000  

Bills payable         44,000  

Rent & taxes         20,000  

Stock (1.4.2015)                   70,000  

Wages          32,000  

Debtors      1,00,000  

Reserve for bad debts         2,000  

Creditors        48,000  

Salaries         40,000  

Plant & Machinery                                         1,20,000   
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[8M] 
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Additional Information:  

i) Stock on 31.3.2016 Rs. 80,000    

ii) Outstanding rent Rs. 4,000, Wages Rs. 6,000, Salaries Rs. 8,000    

iii) Provide depreciation on Plant & Machinery at 10% on furniture  at  20%     

iv) Increase reserve for bad debts on debtors to 5%. 

 b) State the managerial uses of funds flow statement. 
 

[8M] 

7 a) How do you assess the proposal under capital budgeting?   [8M] 

 b) Elucidate the demerits of different techniques of capital budgeting. 

 

[8M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2.  Answering the question in Part-A is compulsory 

3.  Answer any THREE Questions from Part-B 

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

                                                               

PART – A                                                          (22 Marks) 

1 a) Explain the effect of varying the side rake angle from positive to negative. [3M] 

 b) Determine the required change gears for cutting 1.25 mm pitch thread on a lathe 

having a lead screw of 8mm.   

[4M] 

 c) Describe the difference in operation between a planer and a shaper. [3M] 

 d) Explain saw milling with a neat sketch. [4M] 

 e) What is the difference between pull broaching and push broaching? Explain. [4M] 

 f) What are the types of motion controls in CNC machines? Explain. [4M] 

 

                                                                 PART – B                                                       (48 Marks) 

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

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

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

Assume n=0.3 in Taylors tool life equation VT
n 

= C . 

[8M] 

 b) Discuss briefly the following tool materials: 

i) High-speed steels and      ii) Cemented Carbides. 

[8M] 

3 a) How do you perform thread cutting operation of a lathe? Describe the process with 

a neat sketch. 

[8M] 

 b) Write the differences between the single-spindle and multi-spindle automatic 

lathes. 

[8M] 

4 a) Describe with a neat sketch the feed mechanism used on a drilling machine. [8M] 

 b) Draw the schematic diagram of a Jig boring machine. Explain its features.   
 

[8M] 

5 a) Determine the indexing crank movement for milling square bolt by simple 

indexing. 

[8M] 

 b) Discuss briefly ‘Twist drill nomenclature’ with neat sketches. 
 

[8M] 

6 a) Describe the working principle of surface grinders. [8M] 

 b) What are the various methods of center less grinding? Explain. 
 

[8M] 

7 a) What are the applications of CNC machines? Explain. [8M] 

 b) Explain briefly the following fixtures: 

i) Grinding fixtures    ii) Milling fixtures    iii) Indexing fixtures.  

[8M] 
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LINEAR IC APPLICATIONS 
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Time: 3 hours                                                      Max. Marks: 70 
 

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

            2. Answering the question in Part-A is compulsory 

            3. Answer any THREE Questions from Part-B 

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

PART –A                                                                      (22 Marks) 

1. a) List the advantages of integrated circuits. [3M] 
 b) A differential dc amplifier has a differential mode gain of 100 and a common mode gain 

0.01. What is its CMRR in dB? 

[4M] 

 c) Draw the circuit of a summing operational amplifier using inverting amplifier 

configuration. 

[4M] 

 d) Determine the order of a low pass Butterworth filter that is to provide 40 dB attenuation 

at W/Wh=2. 

 

[4M] 

 e) What is a VCO? Give two applications of VCO. [3M] 

 f) Which is the fastest ADC and why it is so? [4M] 
 

PART –B                                                                        (48 Marks) 

2. a) Differentiate between SSI, MSI, LSI and VLSI. [8M] 

 b) Explain planar technology for device fabrication. [8M] 

3. a) Draw the block schematic of an op-amp and explain the functions of each block. [8M] 

 b) The two input terminals of an op-amp are connected to voltage signals of strength 745μV 

and 740 μV respectively. The gain of the OP-AMP in differential mode is 5x10
5 

and its 

CMRR is 80dB. Calculate the output voltage and percentage error due to common mode. 

[8M] 

4. a) Explain how an op-amp can be used as integrator? Also derive expression for the output. [8M] 

 b) Design an instrumentation amplifier to have a variable differential gain in the range        

5-200. Use a 50 kilo-ohm potentiometer. 

[8M] 

5. a) Design a first order low pass filter for a high cut-off frequency of 2 kHz and Pass band 

gain of 2. 

[8M] 

 b) Draw the circuit diagram of first order high pass filter and its frequency response. Derive 

the expression for output voltage. 

[8M] 

6. a) Compute the free running frequency fo, lock in range and capture range of PLL565. 

Assume RT=20 k-ohm, CT=0.01μF, C=1μF and supply voltage is ± 6v. 

[8M] 

 b) Draw and explain the circuit of astable multivibrator using 555 timer. [8M] 

7. a) With a neat diagram explain the successive approximation converter in detail. [8M] 

 b) Consider a 10 bit D/A converter having a reference voltage of 10 V. What is the Binary 

digital input needed to get 4.5 V output? What outputs are obtained from the converter 

for the inputs of (i) binary 0010110101 (ii) decimal 520? 

[8M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 
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3. Answer any THREE Questions from Part-B 

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

                           

PART –A                                                      (22 Marks) 
1. a) What is an IEEE standard? [3M] 

 b) Write a note on three general bands of the light frequency spectrum. [4M] 

 c) What is Pulse Duration Modulation (PDM)? [4M] 

 d) Define Skip Distance. [4M] 

 e) What is a Local Loop? [4M] 

 f) What is a Cable Modem? [3M] 

                                                                

 PART –B                                                    (48 Marks) 

2. a) What are Network Interface Card (NIC) and Network Operating System (NOS)? 

Write the characteristics of NIC and NOS. 

[8M] 

 b) How a Data Communication Circuit can be described? Explain it. 
 

[8M] 

3. a) With a neat block diagram, explain the optical fiber communication system. [8M] 

 b) Write the characteristics of Electromagnetic waves. 
 

[8M] 

4. a) What is Signal-To-Quantization Noise Ratio (SQR)? Explain it. [8M] 

 b) Explain the Super frame TDM format and Extended Super frame Format. 
 

[8M] 

5. a) Explain briefly about the Satellite Communication System. [8M] 

 b) Explain the optical properties of Radio Waves. 
 

[8M] 

6. a) Draw and explain the Ringing Cycle and frame format of the caller ID. [8M] 

 b) What is the purpose of dial tone, and when it is applied to a telephone circuit? 
 

[8M] 

7. a) What is a bar code? Explain with an example. [8M] 

 b) What are the two primary methods used for error correction? Explain them. [8M] 
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  PART-A 
 

1. a) Explain the building bye-laws with reference to: 

i) Open space requirements   ii) Area limitations. 

[7M] 

 b) How do you classify the buildings as per the National Building Code? 

Explain. 
 

[8M] 

2. a) What are the characteristics of various types of residential buildings? 

Explain. 

[8M] 

 b) How do you classify the buildings as per the National Building Code? 

Explain. 
 

[7M] 

3. a) Write the importance and necessity in planning of industrial buildings. [7M] 

 b) Write the importance and necessity in planning of dispensaries. 
 

[8M] 

4.  Draw the plans of Flemish Bond odd and even courses of one and half brick 

walls in thickness at the junction of a corner (300mm thickness). 
 

[15M] 

5.  Draw neat conventional signs and symbols for the following:  

i) Glass    ii) Wood across again   iii) Beveled closer    iv) King closer. 

[15M] 

 
 

  PART-B  

6.  What are the different trusses? Draw King Post truss with suitable scale and 

mention all parts. 
 

[30M] 

7.  

 
Draw the plan, section and elevation of the given line diagram. 

 

[30M] 
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1 a) What are the design issues for session and application layer of OSI model? 

Explain. 

[8M] 

 b) Explain the different standard making organizations related to Computer 

network? 
 

[7M] 

2 a) What is multiplexing? Explain multiplexing in Time domain and Frequency 

domain.  

[8M] 

 b) What is circuit switching and packet switching? Compare them. 
 

[7M] 

3 a) Describe the relative merits and demerits of Error detection and Error 

correction methods.  

[8M] 

 b) Explain the Flow control and congestion control in detail. 
 

[7M] 

4 a) Explain the Goback-n window protocol in detail. [8M] 

 b) How multiplexing is achieved in PPP? Explain. 
 

[7M] 

5 a) Explain how CSMA/CA works in collision avoidance? [8M] 

 b) Explain the principle of working of TDMA with a neat diagram. 
 

[7M] 

6 a) Explain the MAC layer of Ethernet with a neat diagram. [8M] 

 b) Explain the Manchester encoding with an example. 
 

[7M] 

7 a) Explain the architecture of Bluetooth with a neat diagram. [8M] 

 b) Explain the principle of frequency reuse with a neat diagram. 
 

[7M] 

8 a) Explain the relation between Bridges and switches. [8M] 

 b) What is spanning tree? How loops are avoided using spanning tree bridges? 

Explain.  

[7M] 
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STRUCTURAL ANALYSIS – II 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A  
1. a) Contrast between cable and arch. [2M] 

 b) Define the rotation contribution factor and what it’s maximum value at a joint? [2M] 

 c) Define carry over factor and distribution factor. [2M] 

 d) What is the dominant nature force in cables? Mention its characteristics. [3M] 

 e) What are the assumptions in Portal method of analysis in relation lateral loads? When 

does this method is most suitable multi storied structures? 

[3M] 

 f) What is the relation between flexibility and stiffness? Mention their units also. [2M] 
 

PART -B 

2. a)  A three-hinged parabolic arch has a span of 24 m and a rise to the central hinge of 4 m. 

The arch is loaded with two vertical 20 kN loads symmetrically situated on either side 

of the central hinge at 3 m horizontally from the hinge. Calculate the support reactions. 

Find the position and magnitude of maximum positive bending moments occurs in the 

arch. 

[7M] 

 b)  A steel two-hinged circular arch rib has a span of 30 m and a rise of 3 m. The rib 

section is uniform throughout with an overall depth of 0.7 m, neglecting all effects 

except those due to bending, find, from first principles, the bending stress at the crown 

due to a temperature changeof 30
0
 K. Take E= 2×10

5 
N/mm

2
 and α =11×10

−6
 per 1K. 

Find the max change in bending stress due to rise in temperature. 
 

[7M] 

3. a) Explain the Cantilever method for analyzing a building frame subjected to horizontal 

forces with an example.  

[7M] 

 b) A three storey building frame with 3 m each floor height is under horizontal loading as 

shown in figure. Analyze the frame for forces in Top storey using Portal method and 

Assume necessary data. 

 

[7M] 

4. a) A cable ABC of uniform cross section is used to span a distance of 40 m. The cable is 

subjected to uniformly distributed load of 10 kN/m run. The left support ‘A’ is below 

the right support ‘B’ by 2 m and the lowest point on the cable ‘C’ is located below left 

support ‘A’ by 1 m. Solve for the reactions at the supports. Solve for the maximum and 

minimum values of tension in the cable. 
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[7M] 

SET - 1 R16 Code No: R1631013 



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

 

 

 
 

 b) A bridge cable is suspended from towers 80 m apart and carries a load of 30 kN/m on 

the entire span. If the maximum sag is 8 m. Calculate the maximum tension in the 

cable. If the cable is supported by saddles which are stayed by wires inclined at 30
0
 to 

the horizontal. Determine the forces acting on the tower. If the same inclination passes 

over a pulley determine the forces on the towers. 

[7M] 

5. a) Analyze two span continuous beam for only support moments shown below by using 

the Moment Distribution Method: 

 
 

[7M] 

 b) Determine the final moment for frame ABCD shown below: 

 

[7M] 

6. a) Analyse the two-span continuous beam for only support moments, which is loaded as 

shown in figure by the Kani’s method, if the moment of inertia of span AB=I while that 

of BC = 3I. 

 

[7M] 

 b) Explain Kani’s method for frames with side sway. 
 

[7M] 

7. a) Analyse the continuous beam shown in the figure using flexibility method. EI is 

constant. 

 

[7M] 

 b) Analyse the continuous beam shown in figure using displacement method. EI is 

constant. 

 

 

[7M] 

 

***** 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 
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 3. Answer any FOUR Questions from Part-B 

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

                                                                 PART –A                                                                 (14 Marks) 

1. a) Explain briefly about the conventional Energy Sources and un–conventional energy 

Sources. 

[2M] 

 b) Explain in brief about thermal energy storage system. [2M] 

 c) What is doping? Describe the intrinsic and extrinsic semiconductor used for making 

the PV Cell. 

[2M] 

 d) Distinguish between Local winds and Global winds. [3M] 

 e) Distinguish between large, small and Micro hydro systems. [3M] 

 f) List the materials used for biogas generation. [2M] 
 

                                                                  PART –B                                                                (56 Marks) 

2. a) Explain in detail about the beam and Diffuse Solar radiation. [7M] 

 b) Calculate the sunset hour angle and day length at location latitude of 35
0
 N, on 

February 15. 
 

[7M] 

3. a) Enumerate and explain the different types of Concentrating type Collectors. [7M] 

 b) Explain a non–convective Solar pond for Solar energy collection and storage with a 

neat sketch. 
 

[7M] 

4. a) What are the different materials used for fabrication of Solar cells and give their 

significance and relative advantages. 

[7M] 

 b) Explain the effect of following parameters on the short circuit current, open circuit 

voltage and power generated by PV Cell:  i)Radiation intensity,       ii)Temperature. 
 

[7M] 

5. a) Explain the power extracted (momentum theory) by the wind turbine. [7M] 

 b) A wind turbine with 12 m diameter span has cut in speed of 6 m/s, at which it 

develops 3.5 KW. Find the i)Efficiency of turbine, ii)Axial Force, iii)Find the effect 

of wind velocity if it is 20 m/s, on wind turbine power and axial force. Assume 

Density of air as 1.25 Kg/m
3
. 

 

[7M] 

6. a) Explain how Electric power is generated from Hydro Resource? [7M] 

 b) Explain the following terms: 

i)Tidal movement  ii) tidal current  iii)Spring tide  and iv)Neap tide. 
 

[7M] 

7.  Write short notes on the following: 

i) Pyrolysis   ii) Fuel Cell. 

[14M] 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART – A                                                             (14 Marks) 

1 a) How does the rake angle affect the life of the cutting tool?      [2M] 

 b) Differentiate between Turret and Capstan lathes.   [2M] 

 c) How is drill sizes designated?  [2M] 

 d) Differentiate between up milling and down milling. [2M] 

 e) What are the applications of super finishing operations?  [3M] 

 f) Give the complete classification of jigs?   [3M] 

PART – B                                                           (56 Marks) 

2 a) In an orthogonal cutting experiment with a tool of rake angle α=7
0
, the chip 

thickness was found to be 2.5 mm when the uncut chip thickness was set to 1 mm. 

Find: i) the shear angle, β,  ii) the friction angle γ, assuming that Merchant’s 

formula holds good. 

[7M] 

 b) Discuss briefly the following tool materials: 

i) High speed steels and    ii) Cemented Carbides. 

[7M] 

3 a) Explain in detail the single-spindle automatic lathe and compare it with 

multispindle automatic lathe. 

[6M] 

 b) Explain briefly the following lathe operations: 

i) Facing    ii) Threading     iii) Knurling     iv) Forming.   

[8M] 

4 a) Sketch and describe any one quick return mechanism of shaper. [7M] 

 b) Draw the block diagram of a slotting machine and explain briefly its principal 

parts. 

[7M] 

5 a) Explain different types of indexing methods with example.  [7M] 

 b) Describe the different types of cutters used in milling operations and give an 

application of each type. 

[7M] 

6 a) What is an abrasive? Explain briefly the following abrasives:  

 i) Silicon Carbide        ii) Aluminum Oxide. 

[7M] 

 b) Explain the external centre less grinding process with sketch. [7M] 

7 a) List out the essential characteristics required in the proper design of jigs and 

fixtures. Explain them. 

[7M] 

 b) Explain the coordinate system used for vertical CNC milling machines.              [7M] 
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III B. Tech I Semester Supplementary Examinations, October/November - 2020 

LINEAR IC APPLICATIONS 

(Common to Electronics and Communication Engineering, Electronics and Instrumentation 

Engineering, Electronics and Computer Engineering) 

Time: 3 hours          Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                              (14 Marks) 

1. a) What is the significance of Level translator? [2M] 

 b) Define Drift and give its ideal and practical values. [2M] 

 c) Draw the V to I convertor. [2M] 

 d) What is an all-pass filter and Notch Filter? [3M] 

 e) List the applications of PLL. [3M] 

 f) What are the advantages of analog to digital conversion? [2M] 
 

PART –B                                                              (56 Marks) 

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

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

output resistance Ro 

[7M] 

 b) Write and explain about DC coupling and cascaded differential amplifier stages. 
 

[7M] 

3. a) List out the applications and Temperature ranges of IC 741 Op-amp. [7M] 

 b) List out the DC characteristics of Op-amp and Explain.  
 

[7M] 

4. a) For the given output expression design an adder circuit using an Op-Amp:

)101.0( 3210 VVVV ++−=
. 

[7M] 

 b) With a neat sketch explain the operation of Anti log Amplifiers and derive its 

output voltage in detail.   
 

[7M] 

5. a) Design a second order butter worth low pass filter having an upper cut off 

frequency of 2 KHz. 

[7M] 

 b) With a neat sketch explain the operation of IC 1496 balanced modulator. 
 

[7M] 

6. a) Explain the working of Astable multivibrator using 555 Timer with relevant 

circuits and waveforms. 

[7M] 

 b) With  a neat  sketch,  explain  IC566  VCO  operation  and  discuss  any  two 

applications. 
 

[7M] 

7. a) With a neat Sketch explain the R-2R ladder resistor type DAC. [8M] 

 b) Define the following terms as related to ADC: 

i) Conversion time    ii) Percentage resolution      iii) Linearity. 

[6M] 

 

***** 
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UNIX PROGRAMMING 

(Common to Computer and Science Engineering, Information Technology) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                           (14 Marks) 

1. a) What is command piping? Give examples. [2M] 

 b) Give the purpose of ‘chgrp’ command. [2M] 

 c) Give syntax for any two filter commands. [2M] 

 d) Give a brief note on Unix file system architecture. [3M] 

 e) Write about here documents. [3M] 

 f) What is forking? [2M] 

PART –B                                                          (56 Marks) 

2. a) Explain the following general purpose utilities with the help of suitable 

examples: 

i) wc     ii) linger     iii) users    iv) tee    v) compress    vi) who am i. 

[7M] 

 b) Describe the functioning of Vi editor. 
 

[7M] 

3. a) Describe in detail the file system navigating commands. [7M] 

 b) Write in detail about Shell meta characters. 
 

[7M] 

4. a) For the UNIX kernel, what is the internal representation of a file? How many 

inode does a file have? And how many link names can a file have? Why? 

[7M] 

 b) Write a script with the case statement, which functions like a command mini-

menu. Try to find some simple UNIX commands as the items for the command 

mini-menu? 
 

[7M] 

5. a) Describe input, output, and error redirection briefly. Write two commands of 

each to show single and combined use of the redirection operators. 

[7M] 

 b) Write about AWK variables. 
 

[7M] 

6. a) Write a shell script to find the reverse of a given number. [7M] 

 b) Write in detail about shell variables. 
 

[7M] 

7. a) Give a detailed note on Shell job control. [7M] 

 b) Write about the /proc file system. [7M] 

 

***** 

SET - 1 R16 Code No: R1631052 



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

  

 

 

III B. Tech I Semester Supplementary Examinations, October/November - 2020 

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 
 (Agricultural Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                                (14 Marks) 
1. a) What is functional nature of market demand? [2M] 

 b) What are diseconomies of Scale? [2M] 

 c) Describe the market structure. [2M] 

 d) What is partnership Deed? [3M] 

 e) Describe the accounting Concept. [3M] 

 f) What is Payback period? [2M] 

PART –B                                                            (56 Marks) 

2. a) Managerial Economics is perspective rather than descriptive in character. Examine this 

statement. 

[7M] 

 b) Define Demand and explain briefly factors affecting demand of a commodity. [7M] 

3. a) What are the factors of production? How do they influence the production function in 

an enterprise? 

[7M] 

 b) Define cost. Explain the different cost concepts used in the process of cost analysis. [7M] 

4. a) What is monopolistic competition? Explain its important features. [7M] 

 b) Explain the objectives of pricing and the determinants of price of a product. [7M] 

5. a) One man control is the best in the world, if that one man is big enough to manage 

everything. Explain the statement. 

[7M] 

 b) What is the need of public enterprises? Explain the recent achievement of public 

enterprises. 

[7M] 

6. a) Mention the objectives of accounting briefly. [7M] 

 b) From the data given below calculate:  

i) Gross profit Ratio   ii) Operating profit Ratio   

iii) Net profit Ratio       iv) Operating Ratio.  

  Sales        10,00,000;   Opening stock 40,000;  Closing stock  60,000 

 Purchases  4,60,000;   Wages & other direct expenses 1,60,000; 

Administration Expenses   70,000;     Selling & distribution Expenses  30,000; 

Non operating Expenses    20,000;     Non operating incomes  10,000; 

Income tax 1,00,000. 
 

[7M] 

7. a) A limited company is considering investment in a project requiring a capital outlay of 

Rs. 2, 00,000. The projected annual cash inflows are as follows: 

Year:        1             2            3             4             5 

 CIF:     50,000    60,000   70,000    60,000    50,000 

  Calculation of NPV and Profitability index taking cost of capital as 10%.  

[7M] 

 b) What is capital budgeting? Explain its significance. [7M] 
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DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES 

(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Answer any ONE Question from Part – A and any THREE Questions from Part – B 
Use of IS: 456-2000 and design charts from SP-16 is allowed. 

For all designs adopt Limit State Method 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1  Design a suitable footing for a reinforced concrete column of size 300 mm by    

500 mm supporting a factored axial load of 1500 kN. Assume the safe bearing 

capacity of the soil as 200 kN/m
2
. Adopt M-20 grade concrete and Fe-415 HYSD 

bars. Sketch the details of reinforcements in the footing.  

[28M] 

2  A short reinforced concrete column located at the corner of a multi storey building 

is subjected to an axial factored load of 1600 kN together with factored moments 

of 60 kN.m and 40 kN.m acting in perpendicular planes. The size of the column is 

fixed as 400 mm by 400 mm. Adopting M-20 grade concrete and Fe-415 HYSD 

bars design suitable reinforcements in the corner column. 

[28M] 

PART –B 

3 a) What are the assumptions made in the elastic theory of reinforced concrete 

sections? Explain. 

[7M] 

 b) Explain clearly the concept of assigning different safety factors for different types 

of loads. 

[7M] 

4  Determine the minimum effective depth required and the corresponding area of 

tension reinforcement for a rectangular beam having a width of 200 mm to resist 

an ultimate moment of 200 kN.m. Using M-20 grade concrete and Fe-415 HYSD 

bars. 

[14M] 

5  Design a reinforced concrete continuous beam of rectangular section to support a 

dead load of 8 kN/m and service live load of 15 kN/m over 4 spans of 8 m each. 

Assume the ends as simply supported. Adopt M-20 grade concrete and Fe-415 

HYSD bars.  

[14M] 

6  Design a two-way slab for a residential roof to suit the following data:  

Size of roof = 4.5 m by 6 m, 

Edge conditions; simply supported on all the sides on load bearing masonry walls 

300 mm thick without any provision for torsion at corners. 

Materials: M-20 grade concrete and Fe-415 HYSD bars.  

[14M] 

7  Design the waist slab type staircase consisting of a straight flight of stairs resting 

on two stringer beams along the two sides. Assume the span of the slab as 2 m 

with risers of 160 mm and treads of 270 mm. live load= 3 kN/m
2
. Adopt M-20 

grade concrete and Fe250 grade steel.  

[14M] 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020 

POWER SYSTEMS-II  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

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

                                                                  PART –A                                                            (22 Marks) 

1. a) What are the advantages of bundled conductor? [3M] 

 b) What do you mean by performance of transmission lines? [4M] 

 c) Why rigorous solution method is required for long lines? [4M] 

 d) What are the expressions for the voltage and current when a line is terminated by a 

capacitance? 

[4M] 

 e) How can the corona loss are minimized in transmission lines? [4M] 

 f) State the characteristics which the line supports should posses. [3M] 
 

                                                                     PART –B                                                             (48 Marks) 

2. a) What do you understand by transposition of conductors? What is its effect on the 

performance of the line?  

[8M] 

 b) Two conductors of single phase line each of 1.3 cm diameter are arranged in a vertical 

plane with one conductor mounted 1 m above the other. A second identical line is 

mounted at the same height as the first and spaced horizontally 0.2 m apart from it. 

The two upper and the two lower conductors are connected in parallel. Find the 

inductance per km of the resulting double circuit line. 

[8M] 

3. a) Draw the phasor diagram of a short transmission line and derive an expression for 

voltage regulation. 

[8M] 

 b) A 3- phase has a series impedance of 200∠75
0
 ohms per phase and shunt admittance 

of 20×10
-4

∠90
0
 Siemens per phase. The voltage at the receiving end is 200 kV but 

there is no load at receiving end. A load of 100 MW at u.p.f. is connected at the 

midpoint of the line. Using nominal-π method, find sending end voltage. 
 

[8M] 

4. a) What is an equivalent T circuit of a long line? Derive an expression for parameters of 

this circuit in terms of line parameters.      

[8M] 

 b) A three-phase, 50 Hz and 220 km long line whose resistance per km is 0.02 Ω and 

inductance per km is 0.6 mH and capacitance per km is 0.01 µF. Find the network 

constants of a long transmission line while neglecting the conductance of the line. 
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5. a) Define surge impedance of a line. Obtain the expressions for voltage and current 

waves at a junction or at transition point. 

[8M] 

 b) A 200 kV surge travels on a line of 500 Ω surge impedance and reaches a junction 

where two branch lines of surge impedances 650 Ω and 350 Ω respectively are 

connected with the transmission line. Determine the surge voltage and current 

transmitted into each branch line. Also find the reflected voltage and current. 
 

[8M] 

6. a) Why the receiving-end voltage of an unloaded long line may be more than its sending-

end voltage? Explain.    

[8M] 

 b) A single phase over headline has two conductors of diameter 1.2 cm each, with 

spacing of 1.5 meter between centers. If the disruptive critical voltage for air is     

21.21 kV/cm, for what value of the line voltage will the corona commence? 
 

[8M] 

7. a) Deduce expressions for calculating sag and conductor length of an OH line when the 

supports are at the same level?  

[8M] 

 b) A string of suspension insulator consists of 5 units. The voltage between each pin and 

earth is one tenth of the self-capacitance of the unit. The voltage between the line 

conductor and earth is 220 kV. Determine: (i) the voltage distribution across each unit 

and (ii) the string efficiency. 

 

[8M] 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  

CONTROL SYSTEMS  
(Common to Electronics and Communication Engineering, Electronics and  

Instrumentation Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

         (Normal, semi and polar graph sheets are to be supplied) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~    

                                                                      PART –A                                                             (22 Marks) 

1. a) Define a system and a control system with one example. [3M] 

 b) Write the differences between Block diagram and signal flow graph. [4M] 

 c) Write the equation for the steady state error when the input is unit step signal for type 0 

Systems. 

 

[4M] 

 d) How the roots of characteristic equation are related to stability? [4M] 

 e) Define gain margin and phase margin of a polar plot. [3M] 

 f) Define state, state variable, and state model. [4M] 

 
                                                                       PART –B                                                            (48 Marks) 

2. a) Explain the different types of control systems with neat diagrams. [8M] 

 b) What is a mechanical rotational system? Explain the torque balance equations of 

idealized elements. 
 

[8M] 

3. a) Derive the expression for transfer function of Armature controlled DC servomotor. [8M] 

 b) Define Signal flow graph, explain the reduction rules of SFG with one example. 
 

[8M] 

4. a) Define the 2
nd

 order system; explain the response of undamped second order system for 

unit step input.  

[8M] 

 b) The open loop transfer function of a unity feedback system is given by: 

G(s)=K/s(sT+1), where K and T are positive constants. By what factor should the 

amplifier gain K be reduced, so that the peak overshoot of unit step response of the 

system is reduced from 75% to 25%? 
 

[8M] 

5. a) Construct the Routh array and determine the stability of the system whose characteristic 

equation is: s
6
+2s

5
+8s

4
+12s

3
+20s

2
+16s+16=0. Also determine the number of roots lying 

on right half of s-plane, left half of s-plane and on imaginary axis.                                                                                                     

[8M] 

 b) Sketch the root locus of the system whose open loop transfer function is: 

G(s)=K/s(s+2)(s+4). Find the value of K, so that the damping ratio of the closed loop 

system is 0.5. 
 

[8M] 

6. a) What is frequency response of a system; derive the frequency domain specifications of 

second order system. 

[8M] 

 b) For the function, G(s)=5(1+2s)/(1+4s)(1+0.25s), draw the bode plot. 
 

[8M] 

7. a) Explain about Controllability and observability with one example. [8M] 

 b) Explain the procedure of derivation of state models from block diagrams with one 

example. 

[8M] 
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III B. Tech I Semester Supplementary Examinations, October/November- 2020  

PRINCIPLES OF PROGRAMMING LANGUAGES 
(Computer Science and Engineering) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

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

                                                                     PART –A                                                              (22 Marks) 

1. a) Define Lexeme, Pattern and Token. [3M] 

 b) List the advantages of using control structures in any of the compiled programming 

languages. 

[4M] 

 c) Outline the pros and cons of procedures and functions. [4M] 

 d) List the differences between statement level concurrency and subprogram level 

concurrency. 

[4M] 

 e) Summarize the importance of Meta Language declaration statements. [4M] 

 f) Discuss the need of multi paradigm languages. [3M] 
 

                                                                       PART –B                                                            (48 Marks) 

2. a) What is the significance of language generators and language recognizers? Explain. [8M] 

 b) Demonstrate the functionality of lexical analysis. 
 

[8M] 

3. a) Discuss various primitive data types with suitable examples. [8M] 

 b) Define Coercion, Type error, Type checking and Strong Typing. Explain the usage of 

these with an example. 
 

[8M] 

4. a) Explain how subprogram is overloaded? Give examples. [8M] 

 b) Discuss the design issues of subprogram and its operations performed on them. 
 

[8M] 

5. a) Discuss different design issues for object oriented languages. [8M] 

 b) Elaborate how concurrency is provided using semaphores? 
 

[8M] 

6. a) What are the different primitive functions in a Scheme? Explain with examples. [8M] 

 b) Explain how functions are defined in Scheme and ML? 
 

[8M] 

7. a) Discuss the significance of list structures and Goal statements in PROLOG. [8M] 

 b) Explain the benefits of multiparadigm languages with their features and functions. [8M] 
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DYNAMICS OF MACHINERY 
(Mechanical Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Explain in what way the gyroscopic couple affects the motion of an aircraft while 

taking a turn? 

[7M] 

 b) A diesel locomotive moving at a speed of 100 km/h turns around a curve of radius 

400 m to the right. The pair of driving wheels is 2 m in diameter, and along with the 

axle has a mass of 2000 kg. The radius of gyration of the wheels together with the 

axle may be taken as 0.6 m. Find the gyro effect on the pair of driving wheels.                         

[8M] 

2 a) A plain collar type thrust bearing having inner and outer diameters of 200 mm and 

450 mm is subjected to an axial thrust of 40 kN. Assuming coefficient of friction 

between the thrust surfaces as 0.025, find the power absorbed in overcoming friction 

at a speed of 120 rpm. The rate of wear is considered to be proportional to the 

pressure and rubbing speed. 

[7M] 

 b) A power screw driven by an electric motor moves a nut in horizontal plane when a 

force of 80 kN at a speed of 6mm/s is applied. This screw is of single thread of        

8 mm pitch and 48 mm major diameter. Determine the power of the motor if the 

coefficient of the friction at the screw threads is 0.1. 
 

[8M] 

3 a) Describe about internal expanding brake and band brake of vehicle. [6M] 

 b) A cone clutch is used for transmittals a torque of 3 x 10
6 

N M.  The mean diameter is 

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

normal pressure at the mean radius must not exceed 1.4 x 10
5
 N/m

2
.  Calculate the 

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

clutch surface together. 
 

[9M] 

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

T(N-m) = 25000 - 7500 sin 3θ,  where θ radians is the crank angle from the inner 

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

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

fluctuation of speed of the flywheel, if the resisting torque is constant. 
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5 a) What are the reasons for the speed range of Proell governor is less than that of a 

similar Porter type? Explain. 

[7M] 

 b) Porter governor has equal arms each 250 mm long and pivoted on the axis of 

rotation. Each ball has a mass of 5Kg and the mass of the central load on the sleeve 

is 25 Kg. The radius of rotation of the ball is 150 mm when the governor begins to 

lift and 200 mm when the governor is at maximum speed. Find the maximum and 

minimum speeds and range of speed of the governor. 
 

[8M] 

6 a) Illustrate about ‘balancing of rotating masses’. [5M] 

 b) Four masses A, B, C, D revolve at equal radii and are equally spaced along a shaft. 

The mass B is 7 kg and the radii of C and D make angles of 90
0
 

and 240
0
 

respectively with the radius of B. Find the magnitude of the masses A, C, and D and 

the angular position of A so that the system may be completely balanced.    

                                                                                                    

[10M] 

7  A single cylinder reciprocating engine runs at 150 rpm. The stroke is 30 cm, mass of 

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

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

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

and two thirds of the reciprocating masses. If the crank turns 450 from the inner 

dead centre, find the magnitude of unbalance force due to the balance mass. 

 

[15M] 

8 a) Discuss about whirling of shafts and torsional vibrations. [6M] 

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

a flywheel of mass 80 Kg. Taking young’s modules for the shaft material as       

2x10
6 

Ks/cm
2
. Find the natural frequency of longitudinal and transverse vibrations. 

[9M] 
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LINEAR IC APPLICATIONS 

(Common to Electronics and Communication Engineering, Electronics  

and Computer Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1 a) What is differential amplifier? Explain the various features of it.  [8M] 

 b) Draw the circuit diagram of BJT current mirror and explain its working.  
 

[7M] 

2 a) What is an Integrated circuit? List out the advantages of an Integrated circuit.  [8M] 

 b) What is an operational amplifier? List out the characteristics of an operational 

amplifier.  
 

[7M] 

3 a) Draw the circuit diagram of Non- inverting AC amplifier and explain its 

operation. 

[8M] 

 b) What is an integrator? Explain the operation of practical integrator circuit.  
 

[7M] 

4 a) With necessary waveforms, explain the operation of monostable multivibrator 

using op-amp.  

[8M] 

 b) Draw the circuit diagram of Log amplifier and explain its operation. 
 

[7M] 

5 a) Sketch the circuit diagram of second order high pass filter and explain its 

operation.  

[8M] 

 b) Design a first order low pass filter for cut-off frequency of 2 kHz and pass band 

gain of 2.  
 

[7M] 

6 a) Explain how 555 timer can be used for pulse width modulation.  [8M] 

 b) Draw the block diagram of PLL and explain its operation.  
 

[7M] 

7 a) What is the need of D/A and A/D conversion? Explain in detail.  [8M] 

 b) Explain the operation of dual slope ADC with necessary waveforms.  
 

[7M] 

8 a) Explain how the multiplier IC used as a divider? [8M] 

 b) Draw the circuit diagram of sample and hold circuit and explain its operation.  [7M] 
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