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III B. Tech II Semester Supplementary Examinations, April - 2021 

DESIGN AND DRAWING OF STEEL STRUCTURES  
(Civil Engineering) 

Time: 3 hours                                                                                  Max. Marks: 70 
 

Note:   i) Answer any ONE Question from Part – A and any THREE Questions from Part – B 
ii) Use of IS 800:2007, IS: 875 (Part III)-1987, structural steel tables is to be permitted in the 

examination hall. 
*****  

PART –A                                                    (28 Marks) 

1  Design a welded plate girder of 30.0 m span. It is subjected to a uniformly distributed 

load of 32 kN/m. Design also their stiffeners and connections. Draw plan and 

sectional elevation. 

[28M] 

  (OR)  

2  Design a built up column with four angles. The column is 12.0 m long and supports a 

factored axial compressive load of 800 kN. The ends of the column are held in 

position and restrained against rotation. Draw to scale the cross-section and sectional 

elevation of the column with batten details. 

[28M] 

 

 

 

 

PART –B                                                    (42 Marks) 

3 a) Write about advantages of welding. [ 4M] 

 b) A 120 mm diameter and 6 mm thick pipe is fillet welded to a 14 mm plate. It is 

subjected to a vertical factored load of 5.0 kN at 1.0 m from the welded end and a 

factored twisting moment of 1.8 kNm. Design the joint assuming shop welding. 
 

[10M] 

4  Design a simply supported beam of span 6 m carrying a reinforced concrete floor 

capable of providing lateral restraint to the top compression flange. The uniformly 

distributed load is made up of 15 kN/m imposed load and 12 kN/m dead load (section 

is stiff against bearing). 
 

[14M] 

5  A tension member 1.0 m long is to resist a service dead load of 20 kN and a service 

load of 50 kN. Design a rectangular bar of standard structural steel of grade Fe 410. 

Assume that the member is connected by one line of 16 mm diameter bolts of   grade 

4.6. 
 

[14M] 

6  Design the suitable of steel column and suitable base for an axial compressive 

factored force of 2000 kN. The effective length of column is 5 m. Use M30 grade 

concrete pedestal. 
 

[14M] 

7  Design a simply supported gantry girder to carry an electric overhead travelling crane 

for the data given: crane capacity:320 kN, Weight of crane and crab:300 kN, Weight 

of crane:200 kN, minimum approach of crane hook:1.2 m, distance between c/c of 

wheels:3.0 m, distance between c/c of gantries:16.0 m, span of gantry girder:4.0 m, 

weight of rails 300 N/m and Height of rail 75mm. 

[14M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

POWER ELECTRONIC CONTROLLERS AND DRIVES 
 (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 problems of load un-equalization?  [2M] 

 b) Draw the voltage waveform of single phase full controlled converter fed dc motor for 

firing angle 90
0
. 

[2M] 

 c) Draw the speed-torque characteristics of separately excited dc motor fed using one 

quadrant chopper.  

[2M] 

 d) What is meant by flux-weakening in the speed control of induction motor?  [3M] 

 e) What are the advantages of static Scherbius drive system?  [3M] 

 f) What are the disadvantages of separate control used for synchronous motor?   [2M] 

 

                                                                 PART –B                                                           (56 Marks) 

2. a) Describe the load torque equation and hence discuss conditions for steady state 

stability limit.  

[7M] 

 b) A 250 V, dc shunt motor has an armature resistance of 0.1 Ω. Under rated field 

excitation its back e.m.f is 240 V at a speed of 1200 rpm. It is coupled to an 

overhauling load having torque of 200 N.m. Determine lowest speed at which the 

motor can hold the load by regenerative braking.  

 

[7M] 

3. a) Explain the operation of a dc series motor supplied from single phase semi converter. [7M] 

 b) A dc motor is operating from single phase full controlled bridge converter with free-

wheeling diode at a speed of 1200 rpm. The input voltage is 220 sin(314t) and back 

emf is 80 V. The thyristors are triggered symmetrically at α = 30
0
. The armature has 

resistance of 4 Ω. Calculate average current and motor torque. What is its speed when 

it operated at α = 60
0
? 

 

[7M] 

4. a) Explain class-A chopper fed armature speed control of separately excited dc motor. 

Derive the motor speed-torque relation and explain its characteristics.  

[7M] 

 b) A 230 V, 500 rpm, 90 A separately excited dc motor has the armature resistance and 

inductance of 0.1 Ω and 10 mH respectively. It is controlled by a c1ass-C two-

quadrant chopper operating with a source voltage of 230 V at a frequency of 400 Hz. 

(i) Calculate the motor speed for a motoring operation at duty ratio of 0.5 with one 

fourth rated torque; (ii) What will be the motor speed when it is regenerating at a duty 

ratio of 0.6 and rated torque? 
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5. a) Describe torque-speed characteristics of variable voltage control of induction motor.  [5M] 

 b) A three phase 440 V, 50 Hz 6-pole, 945 rpm Y-connected induction motor has the 

following parameters:   

              Ω= 2.01r ,             Ω= 3.0'

2r ,             Ω= 5.01x ,
           Ω= 0.1'

2x . 

The motor is fed from a voltage source inverter with constant V/f ratio. 

(i) Calculate the maximum torque and corresponding speed for 50 Hz and 20 

Hz frequency.  

(ii) What is the value of V/f ratio at 20 Hz such that maximum torque at this 

frequency is same as 50 Hz? 

 

[9M] 

6. a) Describe static Scherbius drive operation of slip-power recovery scheme used for 

induction motor.  

[7M] 

 b) The rotor of a 6-pole, 50 Hz, slip-ring induction motor has a resistance of 0.2 Ω per 

phase and runs at 960 rpm on full load. Calculate the resistance per phase to be 

inserted in series with rotor circuit to reduce the rotor speed to 800 rpm, such that 

torque being: (i) same as before; (ii) proportional to square of speed. 

 

[7M] 

7. a) Explain how braking of synchronous motor is done using VSI?   [7M] 

 b) What are the different methods of variable frequency control of synchronous motor? 

Describe them. 

[7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

METROLOGY 

 (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) A shaft of 25 mm basic size is given as 25 ± 0.02 mm. Find the tolerance. [2M] 

 b) List out the uses of dial indicators. [2M] 

 c) What are the uses of Optical flat? [2M] 

 d) Draw the ISI symbols for indication of surface finish. [3M] 

 e) How to use gear tooth vernier caliper? [3M] 

 f) Define flatness of surface. [2M] 
 

                                                                PART –B                                                                (56 Marks) 

2. a) Write short notes on Unilateral and Bilateral Tolerance system.  [7M] 

 b) Explain Hole basis and Shaft basis system. 

 

[7M] 

3. a) State and explain “Taylor’s Principle of Gauge Design”. [7M] 

 b) How to measure the distance between two ends by using slip gauges? Explain.  

 

[7M] 

4. a) Explain the construction and working of tool maker’s microscope with a neat sketch. [7M] 

 b) Describe clearly what is meant by interference of light? How does the nature of light 

source affect interference phenomenon? Explain. 

 

[7M] 

5. a) What are advantages and disadvantages of Electrical Comparators? [7M] 

 b) What are the methods to measure Surface finish? Explain RMS method and CLA 

method. 

 

[7M] 

6. a) What is “best size wire”? Derive the expression for the same in terms of the pitch 

and angle of the thread. 

[7M] 

 b) Name the various types of errors found in gear. State their causes. 

 

[7M] 

7.  Define machine tool? Write the procedure for the Alignment test on Lathe machine 

with a neat sketch.  

[14M] 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

MICROPROCESSORS AND MICROCONTROLLERS 

(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) Write the functions of NMI and ALE pins of 8086. [2M] 

 b) Discuss 8086 instruction used for ASCII and BCD arithmetic. [2M] 

 c) Draw the format of read back command register of 8254. [2M] 

 d) List any seven features of 80486. [3M] 

 e) Differentiate between the external and internal program memory of 8051. [3M] 

 f) Write any four features of PIC 16F877 flash microcontroller. [2M] 
 

                                                             PART –B                                                               (56 Marks) 

2. a) Describe in detail about the register organization of 8086 microprocessor. [7M] 

 b) Draw and explain the system bus operation cycle of 8086 microprocessor. 

 

[7M] 

3. a) Describe briefly about different addressing modes of 8086. [7M] 

 b) Explain the work flow process in an assembler. 

 

[7M] 

4. a) With a neat sketch explain the pin configuration of 8254.  [7M] 

 b) Explain in detail about DMA controller. 

 

[7M] 

5. a) Explain different functional signal groups in 80486. [7M] 

 b) Discuss the paging mechanism of 80386 in detail. 

 

[7M] 

6. a) Discuss in detail about parallel I/O ports in 8051 microcontroller and explain how 

these ports are accessible for specific applications? 

[7M] 

 b) Discuss the interrupt structure of 8051. Mention the priority. Explain how least 

priority is made as highest priority? 

 

[7M] 

7. a) Explain the interface of a PIC microcontroller with a PC using parallel slave port. [7M] 

 b) Write about the signal description of PIC 16F877 flash microcontroller. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

COMPUTER NETWORKS 

 (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) What is the difference between LAN and WAN? [2M] 

 b) What is the difference between Band pass and Pass band? [2M] 

 c) What is Piggybacking? [2M] 

 d) What is Fast Ethernet? [3M] 

 e) What is Congestion Control? What are the types of Congestion control 

Methods? 

[3M] 

 f) What are the responsibilities of Transport Layer? [2M] 

 

                                                            PART–B                                                            (56 Marks) 

2. a) Explain OSI Reference Model in detail. [7M] 

 b) What is a Computer Network? Classify Computer Networks. Explain them 

briefly. 

 

[7M] 

3. a) What is Multiplexing? Explain types of Multiplexing. [7M] 

 b) What is Error Detection and correction? Explain. 

 

[7M] 

4. a) What is Redundancy? What are its types? Explain CRC. [7M] 

 b) What is HDLC? Explain the frame format in HDLC with types. 

 

[7M] 

5. a) Explain how Slotted Aloha solves the problem of channel Allocation? [7M] 

 b) Differentiate between Static and Dynamic Channel Allocation schemes. 

 

[7M] 

6. a) Explain about Store and Forward Packet Switching. [7M] 

 b) Explain the Distance Vector Routing with an example. 

 

[7M] 

7. a) Explain the Real Time Transport Protocol. [7M] 

 b) Explain about electronic mail in detail. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April – 2021  

ENVIRONMENTAL 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) What are the various types of water demand? [3M] 

 b) Write short note on gravity and pressure conduits. [4M] 

 c) What are the chemical characteristics of water? [3M] 

 d) In continuous flow settling tank 3 m deep and 60 m long, what flow velocity of 

water would you recommend for effective removal of 0.025 mm particles a 25°C. 

The specific gravity of particles is 2.65 and kinematic viscosity for water may be 

taken as 0.01 cm
2
/s. 

[4M] 

 e) Chlorine usage in the treatment of 20,000 cubic meter of water per day is 8 kg/day. 

The residual chlorine after 10 minutes contact is 0.2 mg/l. Calculate the dosage of 

chlorine in mg/l and chlorine demand of the water. 

[4M] 

 f) Write short note on Hydrants. [4M] 

 

PART –B                                                  (48 Marks) 

2 a) Explain the role of Environmental Engineering. [4M] 

 b) The population of a locality as obtained from census report is as follows: 

 

Estimate the population of the locality in the years 2001, 2011 and 2021 by 

Geometrical increase method. 

Census Yr. 1881 1891 1901 1911 1921 1931 1941 1951 

Population 8000 12000 17000 22500 29000 37500 47000 57000 

[8M] 

 c) Explain the factors affecting the design period. 

 

[4M] 

3 a) What are the types of pipe joints? [3M] 

 b) Explain the factors affecting the selection of site for intake structure. [8M] 

 c) Describe the laying of pipe line. 

 

[5M] 

4 a) What are the BIS standards for drinking water? [8M] 

 b) Explain the methods for measuring turbidity of water. 

 

[8M] 

5 a) With a neat diagram explain how the back washing of Rapid Gravity Filters is 

carried out? 

[8M] 

 b) Give important differences between Slow Sand Filters and Rapid Gravity Filters. 
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6 a) Explain the action of chlorine as disinfectant. [4M] 

 b) Discuss various methods of defloridation. [8M] 

 c) Write short note on aeration. 

 

[4M] 

7 a) Explain the methods of distribution system. [8M] 

 b) Explain step-wise procedure for the analysis of complex water distribution networks 

using Hardy-Cross method. Derive relevant equation. 

[8M] 

 
***** 
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Code No: RT32021 

 

III B. Tech II Semester Supplementary Examinations, April - 2021 

MICROPROCESSORS AND MICROCONTROLLERS 
(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 special purposes registers of 8086? [3M] 

 b) Distinguish between AND and TEST instruction in 8086. [4M] 

 c) What is the difference between a macro and a procedure? [4M] 

 d) What are the different modes of operation in 8255? [4M] 

 e) List the various interrupts in 8051. [4M] 

 f) What is the significance of ADC in interfacing? [3M] 

 

PART –B                                                      (48 Marks) 

2. a) With the help of the block diagram explain the architecture of 8086. [8M] 

 b) Illustrate the concept of segmented memory model in 8086 and hence explain how 

physical address is calculated? 
 

[8M] 

3. a) Explain various ways of addressing the operands in 8086. [8M] 

 b) Describe the sequence of signals that occurs on the address bus, the control bus, 

and the data bus when 8086 fetches an instruction from memory. 
 

[8M] 

4. a) Explain the algorithm implementation of: (i) if-then-else; (ii) for loop. [8M] 

 b) What is an assembler directive? Explain the following assembler directives: 

(i) ORG;  (ii) DT;  (iii) GROUP;  (iv) SEGMENT;  (v) ENDS. 
 

[8M] 

5. a) With a neat block diagram explain the 8259 programmable interrupt controller. [8M] 

 b) Explain the functions of the following signals of 8257: 

(i) HLDA; (ii) AEN; (iii) MARK. 
 

[8M] 

6. a) Draw and discuss the formats and bit definitions of the following SFRs in 8051 

microcontroller:  i) TMOD; ii) SCON. 

[8M] 

 b) Draw and explain functional block diagram of 8051 microcontroller and explain in 

brief. 
 

[8M] 

7. a) With a neat diagram, explain the Interfacing of 8051 with LEDs. [8M] 

 b) With a neat diagram explain seven segment interfacing with 8051. [8M] 

 

***** 
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Code No: RT32031 
 

III B. Tech II Semester Supplementary Examinations, April -2021 

OPERATIONS RESEARCH 
(Mechanical Engineering) 

Time: 3 hours                                 Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

***** 

PART –A                                                      (22 Marks) 

1. a) What are the limitations of linear programming technique? [3M] 

 b) Describe the assignment problem by giving a suitable example. [4M] 

 c) Explain the terms: (i) present worth factor, (ii) discount rate. [4M] 

 d) What are the various types of games? [3M] 

 e) Explain the following terms: (i) Lead Time, (ii) Safety Stock. [4M] 

 f) State Bellman’s principle of optimally. [4M] 

 

PART –B                                                    (48 Marks) 

2.  Use Two-phase simplex method to solve 

          Maximize    Z=5X1- 4X2+3X3 

          Subject to        2X1+X2 - 6 X3 = 20 

                                    6X1+5X2+10X3 < 76 

                                    8X1-3X2+6X3 < 50 

                                    X1, X2, X3 > 0. 
 

[16M] 

3. a) Solve the following transportation problem: 

Destination 

Origin 

 A B C D Supply 

P 4 6 8 13 50 

Q 13 11 10 8 70 

R 14 4 10 13 30 

S 9 11 13 8 50 

Demand 25 35 105 20  

Determine the Shipping scheme by the Northwest corner Rule and Test the above 

solution for Optimality using MODI method. 

[10M] 

 b) Explain how to process 'n' jobs through '3' machines? 
 

[6M] 

 

4.  The following mortality rates have been observed for certain type of light bulbs: 

Week 1 2 3 4 5 

Probability of failure 0.3 0.1 0.1 0.2 0.3 

There are 800 bulbs in use and it costs Rs. 2 to replace an individual bulb, which 

has burnt out. If all were replaced simultaneously, it would cost Rs. 0.70 per bulb. 

It is proposed to replace all the bulbs at fixed intervals, whether or not they have 

burnt out and to continue replacing burnt out bulbs as they fail. At what intervals 

should all the bulbs be replaced? At what group replacement price per bulb would 

a policy of strictly individual replacement become preferable to the adopted 

policy? 
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5. a) Universal Bank is considering opening a drive in window for customer service. 

Management estimates that customers will arrive at the rate of 15 per hour. The 

teller whom it is considering to staff the window can service customers at the rate 

of one every three minutes. Assuming Poisson arrivals and exponential service 

find: 

(i) Average number in the waiting line. 

(ii) Average number in the system. 

(iii) Average waiting time in line. 

(iv) Average waiting time in the system. 

[8M] 

 b) Solve the following GAME Graphically: 

               Player A 

  I II III IV 

 

Player B 
I 2 2 3 -2 

II 4 3 2 6 
 

[8M] 

6. a) A manufacturing concern requires 2000 units of a material per year. The ordering 

costs are Rs. 10 per order, while carrying costs are Rs. 0.16 per year per unit of 

average inventory. The purchase price is Rs. 1 per unit. Find the economic order 

quantity, and the total inventory cost. If a discount of 5 percent is available for 

orders of 1000 units. Also, if he purchases a single lot of 2000 units, he has to pay 

Rs. 0.93 per unit. What purchase quantity would you recommend? 

[10M] 

 b) Differentiate between Deterministic and Stochastic models. 

 

[6M] 

7. a) Solve the L.P.P. using dynamic programming: 

              Maximize Z = X1 + 9X2 

Subject to constraints: 2X1 + X2 ≤ 25 

                                               X2 ≤ 11 

                                            X1, X2 ≥ 0. 

[10M] 

 b) What is simulation? State its merits and demerits. [6M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

MICRO PROCESSORS AND MICRO CONTROLLERS 
(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 the sequence operation of conditional jump in 8086. [3M] 

 b) Write short notes on program development steps in 8086. [4M] 

 c) Write the important features of 8257. [4M] 

 d) Explain the concept of virtual 8086 mode. [4M] 

 e) Draw and discuss the TCON format in 8051 microcontroller. [4M] 

 f) Write the salient features of PIC 16C61. [3M] 
 

PART –B                                                    (48 Marks) 

2. a) Explain the following instructions of 8086: 

i) AAM ii) DAS iii) LOCK iv) CALL. 

[8M] 

 b) With a neat sketch explain the architecture of 8086 microprocessor. 
 

[8M] 

3. a) Write an Assemble language program to add two 16-bit Hexa decimal numbers in 

8086. 

[8M] 

 b) Briefly discuss about interrupt vector table in 8086. 
 

[8M] 

4. a) Explain about the DMA data transfer method.   [8M] 

 b) With a neat block diagram, explain in detail the internal architecture of 8255 and its 

registers. 
 

[8M] 

5. a) Explain the Register organization of 80386 microprocessor. [8M] 

 b) What are the various modes of 80386? Explain. 
 

[8M] 

6. a) Explain the Memory organization of 8051. [8M] 

 b) Draw the pin diagram of 8051 microcontroller and explain the Input /Output lines in 

detail.         
 

[8M] 

7. a) Discuss in detail interrupts in PIC 16C61. [8M] 

 b) Briefly explain about different data operations used in ARM processor. [8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021  

GEOTECHNICAL ENGINEERING – I 

 (Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                          (14 Marks) 

1. a) Define Relative compaction. [2M] 

 b) What are the various consistency limits? [2M] 

 c) Mention any two uses of flow nets. [2M] 

 d) Differentiate between Boussinesq’s and Westergaard’s theory. [3M] 

 e) Define degree of consolidation. [2M] 

 f) List out any three demerits of direct shear test. [3M] 
 

PART –B                                                        (56 Marks) 

2. a) Write a detailed note on soil formation. [7M] 

 b) Establish a relation between the specific gravity of solids(G), void ratio(e), degree 

of saturation(S), unit weight of water(γw)  and bulk unit weight of soil (γ).   

         

[7M] 

3. a) Define: i) Consistency index,   ii) Flow index,    iii) Toughness index. [7M] 

 b) Laboratory sieve analysis was carried out on a soil sample using a complete set of 

standard IS sieves. Out of 600 gm of soil used in the test, 240 gm was retained on 

IS 600µ sieve, 300 gm was retained on IS 500µ sieve and the remaining was 

retained on IS 425µ sieve. Classify the soil according to IS system. 

 

[7M] 

4. a) What are the characteristics and uses of flow nets? [7M] 

 b) A layer of saturated clay 5 m thick is overlain by sand 4 m deep. The water table is 

3 m below the top surface. The saturated unit weights of clay and sand are            

18 kN/m
3
 and 20 kN/m

3
 respectively. Above the water table, the unit weight of 

sand is 17 kN/m
3
 and γw=9.81 kN/m

3
. Determine the effective stress at a depth of 

9m below the ground surface. 

 

[7M] 

5. a) Explain the determination of vertical stress increase due to loading using New 

mark’s influence chart. 

[7M] 

 b) Determine the vertical stress increase at a depth of 1.5 m beneath the centre of 

square footing of width 3 m and with intensity of loading is 200 kN/m
2
. 

 

[7M] 

6. a) Differentiate between normally consolidated and over consolidated clays. [7M] 

 b) In a consolidation test, a fully saturated clay sample was subjected to a load of   

500 kPa. After 12 hours, the average pore water pressure was found to be 200 kPa. 

Find out the time required for 50% consolidation to take place. Assume                

TV = πU
2
/4. 
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7. a) Write about Skempton’s pore pressure coefficients. [7M] 

 b) The results of a series of CU tests on a clay soil and the following results were 

obtained. 

 

Cell pressure (kN/m
2
) 100 300 500 

Deviator stress at failure(kN/m
2
) 130 485 645 

Pore water pressure at failure(kN/m
2
)                      48 140 290 

 

Determine the shear strength parameters in terms of total as well as effective 

stresses. 

[7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

POWER SYSTEM ANALYSIS 

(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 benefits of pu system? [2M] 

 b) What is the effect of removing one line on the ���� of the system? [2M] 

 c) Describe the representation of elements in primitive impedance form. [2M] 

 d) Give the classification of reactors in short circuit MVA calculations. [3M] 

 e) Write the equation for power in symmetrical components. [3M] 

 f) List out the applications of equal area criterion. [2M] 

 

PART –B                                                            (56 Marks) 

2. a) What is meant by primitive network in power systems? [5M] 

 b) Show that for any power system ���� � ����. Where, ���� is the admittance matrix, A 

is the bus incidence matrix and y is the primitive admittance matrix. 

 

[9M] 

3. a) Briefly explain the convergence pattern of Gauss-Seidel, Newton-Raphson and Fast 

Decouple load flow methods. 

[6M] 

 b) Explain the procedure used to solve the load flow using Gauss-Seidel load flow 

method. Assume all types of buses are there in the system. 

 

[8M] 

4. a) Explain the merits and demerits of 	��� building algorithm. [5M] 

 b) For the system shown below, obtain the 	��� matrix. 

 

 

[9M] 

5. a) Discuss the transient behavior of 3-phase synchronous generator subjected to three 

phase symmetrical short circuit fault. Also explain the variations of reactance of 

synchronous machine for the above mentioned event at different incidents. 

[9M] 

 b) What are the steps needed for symmetrical fault analysis? 

 

 

1 of 2 
 

 

 

[5M] 
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6. a) Derive the expressions for sequence impedances of a 3-phase synchronous alternator 

whose stator winding neural is solidly grounded. 

[7M] 

 b) A 20 MVA, 11 kV, 3-Phase, 50 Hz generator has its neutral earthed through 6% 

reactor. It is in parallel with another identical generator having isolated neutral. Each 

generator has a positive sequence reactance of 20%, negative sequence reactance of 

10% and zero sequence reactance of 9%. If a line to ground short circuit occurs in the 

common bus bar, determine the fault current. 

 

[7M] 

7. a) Derive the swing equation of single machine connected to infinite bus and also list out 

the assumptions in deriving the swing equation. 

[10M] 

 b) Explain the terms critical clearing time and critical clearing angle related to transient 

stability of a power system. 

[4M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

INSTRUMENTATION AND CONTROL SYSTEMS 

 (Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                            (14 Marks) 

1. a) What are instrumental and environmental errors? How can they be avoided? [2M] 

 b) Enumerate the advantages of thermistor. [2M] 

 c) Write the advantages of a capacitive level indicator. [3M] 

 d) What is meant by gauge factor? [2M] 

 e) What are the applications of load cell? [3M] 

 f) What is closed loop system? [2M] 

PART –B                                                            (56 Marks) 

2. a) Write the static characteristics of an instrument. [7M] 

 b) Explain the functional description of measuring instruments. 

 

[7M] 

3. a) What is pyrometer? Name two types of pyrometers used in industry. [4M] 

 b) What are the different types of manometers? Explain the working of any one of 

them with neat sketch. What are the different types of errors in manometers? 

 

[10M] 

4. a) Explain the construction and working of turbine flow meter. [7M] 

 b) Differentiate between mechanical and electrical tachometers. 

 

[7M] 

5. a) Drive an equation for gauge factor for a metallic strain gauge. [7M] 

 b) A strain gauge having a resistance 100 Ω and gauge factor of 2 is connected in 

series with a ballast resistance of 100 Ω across a 12 V supply. Calculate the 

difference between the output voltage with no stress applied and a stress of          

140 MN/m
2
. The modulus of elasticity is 200 GN/m

2
. 

 

[7M] 

6. a) What is the importance of humidity control in process industries? [7M] 

 b) Explain, with a neat sketch, the construction and working of dynamometer for 

measurement of power. 

 

[7M] 

7. a) What are the various elements of control system? Explain in brief. [7M] 

 b) Distinguish between open-loop and closed loop control systems with the help of a 

suitable diagram. 

[7M] 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021  

MICROWAVE ENGINEERING 
 (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 degenerate mode in a waveguide. [2M] 

 b) What are the applications of circular waveguide?  [2M] 

 c) Write the performance characteristics of two cavity klystron amplifier.  [3M] 

 d) Write the performance characteristics of Magnetron. [2M] 

 e) What is Faraday rotation? [3M] 

 f) What are the differences between microwave transistors and TEDs? [2M] 

PART –B                                                                  (56 Marks) 

2. a) Discuss about impossibility of TEM mode in waveguides. [7M] 

 b) What is meant TM mode in waveguide? Write the expression for cutoff wave number, 

cutoff frequency, phase constant, phase velocity and characteristic impedance for TM 

mode rectangular waveguide. 

 

[7M] 

3. a) What is meant by cavity resonator? Discuss about rectangular cavity resonator.  [7M] 

 b) Discuss about quality factor of a microstrip line.  

 

[7M] 

4. a) Explain the bunching process in two-cavity klystron amplifier. [7M] 

 b) Draw the applegate diagram of reflex klystron and explain it.  

 

[7M] 

5. a) Explain the nature of four propagation constants in helix travelling wave tube.  [7M] 

 b) Derive the Hull cutoff voltage equation of a cylindrical magnetron.  

 

[7M] 

6. a) What is H-Plane Tee? Derive the S-matrix of an H-plane Tee.  [7M] 

 b) Explain about Rotary vane type waveguide phase shifter.  

 

[7M] 

7. a) Explain the working principle of IMPATT diode. [7M] 

 b) Explain the procedure of attenuation measurement using RF substitution method. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

DATA WAREHOUSING AND DATA MINING 

 (Computer Science and Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

                                                           PART –A                                                       (14 Marks) 

1. a) What is the difference between the Text databases and multimedia databases? [2M] 

 b) What is the importance of data preprocessing? [2M] 

 c) Discuss about Entropy. [2M] 

 d) Write about conditional independence. [3M] 

 e) Differentiate between support and confidence. [3M] 

 f) Mention the important issues in hierarchical clustering. [2M] 

 

                                                                 PART –B                                                    (56 Marks) 

2. a) Discuss about data similarity and dissimilarity. [7M] 

 b) Write short notes on major issues in data mining. 
 

[7M] 

3. a) Explain about entity identification problem. [7M] 

 b) Describe the various approaches to remove the noisy data from the original data. 
 

[7M] 

4. a) Explain the methods for expressing attribute test conditions. [7M] 

 b) Draw and explain a decision tree for mammal classification problem. 
 

[7M] 

5. a) Discuss the characteristics of Bayesian belief networks. [7M] 

 b) Write an algorithm for generating the topology of a Bayesian network. 
 

[7M] 

6. a) Explain about association rule mining. [7M] 

 b) Write an apriori algorithm. 
 

[7M] 

7. a) Explain about DBSCAN algorithm. [7M] 

 b) What are the strengths and weaknesses of a DBSCAN algorithm? [7M] 

 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

INTERACTIVE COMPUTER GRAPHICS 
 (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) Mention the application areas of Computer Graphics. [3M] 

 b) Write the steps involved in flood-fill algorithm. [4M] 

 c) Why the Sutherland-Hodgeman algorithm is called as re-entrant algorithm? [4M] 

 d) Write the differences between curve and surface in 3-D space. [4M] 

 e) What are the special cases in determining the depth-order of surfaces?  [4M] 

 f) Write the mechanism followed for tracking live action in animated scenes. [3M] 
 

                                                                 PART –B                                               (48 Marks) 

2. a) What are the major components of CRT device? Explain their role in the 

graphical display. 

[8M] 

 b) Explain the features of a general graphics system designed for a programmer 

for a specific application. 

 

[8M] 

3. a) Explain how the edge flag algorithm is implemented for polygon filling. [8M] 

 b) Find the reflection of the point A(10,10) about the line y= x + 2. 

 

[8M] 

4. a) Discuss about the 4-bit code used for line clipping against a rectangular 

window. 

[8M] 

 b) Explain the determination of potentially entering (PE) case in Cyrus-Beck 

algorithm. 

 

[8M] 

5. a) What are Bernstein polynomials? Discuss their significance in Bezier curves. [8M] 

 b) Describe the different parameters which influence the surface illumination. 

 

[8M] 

6. a) Find the mirror reflection transformations with respect to three principle 

planes. 

[8M] 

 b) Write the procedure followed for back face detection. 

 

[8M] 

7. a) Discuss the functions of general computer animation. [8M] 

 b) Explain how the kinematic descriptions are simulated in key frame systems? [8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

DIGITAL SIGNAL PROCESSING 
(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) Define the energy-type and power-type signals. [3M] 

 b) Find the DTFT of unit step sequence. [4M] 

 c) What is the significance of ROC of ����? [4M] 

 d) Draw the magnitude response of ideal frequency-selective digital filters. [4M] 

 
 

e) Plot the function � ��
	
, if ���� = [1, 2, 3, 4]. [4M] 

 f) What is the difference between Harvard and modified-Harvard architectures? [3M] 
 

                                                                            PART –B                                                       (48 Marks) 

2. a) Show that ���� = ��  is an eigen function of an LTI system by computing the 

convolution summation of ���� and the impulse response of the system ℎ���. 

[8M] 

 b) Determine the impulse response of the following recursive system: 

���� − ��� − 1� = ���� − ��� − 5� 
 

[8M] 

 

3. 
 

a) Show that     ∑ ���� = ��, � = 0, ±�, ±2�, …
0, "#ℎ$%&'($ )�*+�,-  

[8M] 

 b) Find the linear convolution of sequences using the DFT: 

.�[�] = [1, −1, −0.5] and ℎ[�] = [1, −0.5, −1] .  
 

[8M] 

4. a) Implement the transfer function below using a parallel realization:   

0��� = �	 + 3�2 + 11
4

��2 + 1
2 � + 1

2
 �� + 1
2


 

[8M] 

 b) Write notes on stability in the z-domain. Give examples. 
 

[8M] 

5. a) Design a bandpass filter satisfying the specification below using the Hamming 

window: 3 = 10,Ω4+ = 1.125 %�5/($7,Ω42 = 2.5 %�5/($7,Ω8 = 10 %�5/($7. 

[8M] 

 b) What do you understand by the concept distortion less transmission? 
 

[8M] 

6. a) What is the need for sampling rate conversion?  Explain with examples. [8M] 

 b) Explain how an interpolator is implemented. 
 

[8M] 

7. a) Explain the operation of pipelined MAC unit with neat timing diagrams. [8M] 

 b) Write short notes on the following: 

i) Multi-ported memory;  ii) On-chip peripherals. 

[8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

DATA WARE HOUSING AND MINING 
(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 is a transactional database? [3M] 

 b) Define concept of Hierarchy. [4M] 

 c) What is Data Mart? [4M] 

 d) Compare supervised and unsupervised learning. [4M] 

 e) Define strong association rule. [4M] 

 f) What are the binary and nominal attributes? [3M] 

PART –B                                                    (48 Marks) 

2. a) Discuss in detail about Data Mining primitives. [8M] 

 b) Explain about different types of data used for data mining. 

 

[8M] 

3. a) Why data pre-processing is needed? Explain. [8M] 

 b) Explain in detail about various data cleansing techniques. 

 

[8M] 

4. a) What is multi-dimensional data model?  Explain its concept. [8M] 

 b) Differentiate ROLAP, MOLAP, and HOLAP. 

 

[8M] 

5. a) Write and explain FP-Growth algorithm with a suitable example. [8M] 

 b) Describe the concept of Multilevel and multidimensional Association mining. 

 

[8M] 

6. a) Write and explain decision tree induction algorithm. [8M] 

 b) Define pruning. Discuss different types of pruning techniques. 

 

[8M] 

7. a) What is a cluster? Discuss in detail Partition-based clustering techniques. [8M] 

 b) Describe various outlier handling methods. [8M] 

 

 

***** 

 

 

R13 SET - 1 



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

 

 

 

III B.Tech II Semester Supplementary Examinations, April - 2021 
ROBOTICS 

 (Mechanical Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1. a) What is automation and explain different levels of automation with their 

hierarchy in a production plant. 

[7M] 

 b) Explain the future applications of robots in various fields. 

 

[8M] 

2. a) Discuss briefly the various components of a robot. [7M] 

 b) Give the general representation of a robot link, discussing its design 

considerations. 

 

[8M] 

3. a) Determine the homogeneous transformation matrix to represent a rotation of 30
0
 

about OX axis and a translation of 8 units along the OB axis of the mobile frame. 

[7M] 

 b) Explain the homogeneous transformation matrix and interpret the partitioning 

with application.  

 

[8M] 

4. a) Using DH method and by neat sketch for an anthromorphic arm, considering all 

link parameters write down the transformation matrices for each link and 

represent the position and orientation of EE frame with respect to base frame. 

[7M] 

 b) Write a short note on direct and inverse kinematics. 

 

[8M] 

5. a) Derive the equation of motion for a single link manipulator given the mass and 

length of the link. 

[7M] 

 b) Explain the following as applied to a robot arm and also discuss their 

importance: i) Inertia terms and ii) centrifugal force. 

 

[8M] 

6. a) Explain the parameters involved in the path planning with 3
rd

 degree polynomial. [7M] 

 b) Write a robot program for PNP activity. 

 

[8M] 

7. a) Explain with a schematic diagram the operating principle of a stepper motor used 

in robots. 

[7M] 

 b) Write a short note on resolvers and encoders. 

 

[8M] 

8. a) Explain the robot in material loading and unloading application. [7M] 

 b) Explain the robot in assembly application. [8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

ENVIRONMENTAL ENGINEERING – I 
 (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 design period. [2M] 

 b) Write on Mass curve analysis. [2M] 

 c) What is WHO? [2M] 

 d) Define water softening. [3M] 

 e) Give any two methods of leak detection in pipes. [3M] 

 f) What are “Air Valves”?  [2M] 
 

PART –B                                                          (56 Marks) 

2.  Discuss the various Physical, Chemical and Biological characteristics of water. 

 

[14M] 

3.  In two periods each of 20 years a city has grown from 50000 to 110000 and 

160000. Find the population expected in the next 20 years and also the 

saturation population. 

 

[14M] 

4. a) Write a note on iron removal from water for small communities. [7M] 

 b) Explain about I.S. Drinking water quality standards. 

 

[7M] 

5.  Design a sedimentation tank for water treatment plant to treat 8 MLD of water. 

Assume a surface loading rate of 30 m
3
/m

2
/day. Check the adequacy of 

detention time. Draw the plan of the water treatment plant. 

 

[14M] 

6. a) 

b) 

With a neat sketch (cross section) explain the working of a slow sand filter. 

Write a short note on “break point chlorination”. 

 

[7M] 

[7M] 

7.  Describe the various methods for laying the distribution lines. [14M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

MICROPROCESSORS AND MICROCONTROLLERS 
 (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 bus? Discuss the A-bus, B-bus and C-bus and their use. [2M] 

 b) List out any two addressing modes with example.  [2M] 

 c) List the features of programmable peripheral interface of 8255. [2M] 

 d) Draw the pin diagram of 8051. [3M] 

 e) Mention the file register size for PIC chips. [3M] 

 f) Write about logical operators in C. [2M] 
 

PART –B                                                              (56 Marks) 

2. a) What is instruction pipelining? Explain it. [7M] 

 b) Explain the architecture of 80286 microprocessor. 

 

[7M] 

3. a) What are the different types of data memory addressing modes? Explain them. [7M] 

 b) Distinguish between a memory read and write machine cycles of 8086. 

 

[7M] 

4. a) Explain in detail about the interfacing of A to D converter.   [7M] 

 b) Explain the working of DMA controller (8257) with block diagram. 

 

[7M] 

5. a) Draw the pin diagram of 8051 and explain the function of various signals. [7M] 

 b) Explain interrupt structure of 8051. 

 

[7M] 

6. a) Compare the various members of PIC18 microcontroller family. [7M] 

 b) Write briefly about ROM, RAM and EPROM. 

 

[7M] 

7. a) Explain I/O programming in C with examples.   [7M] 

 b) Explain the concept of checksum byte in ROM. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

REFRIGERATION AND AIR CONDITIONING 

 (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) Sketch Bell column cycle on P-V diagram. [2M] 

 b) What are the disadvantages of wet compression? [2M] 

 c) List out the properties of ideal refrigerant. [2M] 

 d) Write the principle of thermoelectric refrigeration. [3M] 

 e) Write any two major requirements of human comfort. [3M] 

 f) What is the difference between grill and register used in air conditioning system? [2M] 
 

PART –B                                                                (56 Marks) 

2. a) 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
0
C. Air coming out of compressor is 

cooled to 30
0
C before entering the expansion cylinder. Expansion and compression follow 

the law p.v
1.35

 = constant. Determine C.O.P. of the system.  

Take γ = 1.4 and Cp = 1 kJ/kg –k for air. 

[8M] 

 b) Explain Boot strap evaporative cooling air refrigeration system. [6M] 

3. a) State the effects of suction pressure and discharge pressure on performance of vapour 

compression system. 

[6M] 

 b) A simple saturation cycle using F12 is designed for taking a load of 10 tons. The refrigerator 

and ambient temperatures are -1
0
C and 30

0
C respectively. A minimum temperature 

difference of 5
0
C is required in evaporator and condenser for heat transfer. Find: i) mass 

flow rate through the system; ii) power required in kw; iii) cylinder dimensions assuming 

L/D=1.2 for single cylinder, single acting compressor if it runs at 300 r.p.m. with volumetric 

efficiency = 0.9. 

[8M] 

4. a) What is an azeotrope? Give some examples to indicate its importance. [7M] 

 b) Explain why refrigerant R22 cannot be used with Hermetically sealed compressors? [7M] 

5. a) List out the merits and demerits of thermo-electric refrigeration system over other 

refrigeration systems. What are the major fields of its applications? 

[7M] 

 b) With a neat diagram, explain the working of Vortex tube refrigerator. [7M] 

6. a) Define room sensible heat factor. How room sensible heat factor line is drawn on the 

psychrometric chart? 

[6M] 

 b) The air at 35
0
C DBT and 25

0
C WBT is passed through a cooling coil at the rate of             

280 m
3
/min. The air leaves the cooling coil at 26.5

0
C DBT and 50% relative humidity. Find: 

i) Capacity of the cooling coil in tonnes of refrigeration; ii) Wet bulb temperature of the 

leaving air; iii) Water vapor removed per minute; iv) Sensible heat factor. 

[8M] 

7. a) Suggest the different constructional features used in heat pump to improve the overall EPR. [7M] 

 b) Describe a centrifugal fan with the help of a neat sketch. [7M] 

***** 
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VLSI DESIGN 
(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) List out few comparisons of CMOS and BI-CMOS transistors in detail.  [2M] 

 b) List out general observations on the design rules in detail. [2M] 

 c) Explain the formal estimation of CMOS Inverter delay. [2M] 

 d) What is testing?  [3M] 

 e) List out the applications of FPGAs. [3M] 

 f) How to get Low power consumption in VLSI Design? [2M] 

 

                                                                 PART –B                                               (56 Marks) 

2. a) With a neat sketch explain BICMOS fabrication in an n-well process in detail. [7M] 

 b) Explain the steps in twin-tub process of CMOS fabrication with suitable 

sketch. 
 

[7M] 

3. a) What is stick diagram and explain about different symbols used for 

components in Stick diagram. Draw the stick and layout for a two input 

CMOS NAND gate. 

[7M] 

 b) Draw the circuit diagram of CMOS inverter and explain its operation. 

  

[7M] 

4. a) Describe three sources of wiring capacitances. Explain the effect of wiring 

capacitance on the performance of a VLSI circuit. 

[7M] 

 b) Define standard unit capacitance? Explain. 

 

[7M] 

5. a) List out different Built-In Self Test techniques used in VLSI design and 

explain each one in detail.  

[7M] 

 b) Write short notes on Testable Design Techniques in detail. 

  

[7M] 

6. a) Explain the concept of FPGA Implementation of Half adder along with circuit 

diagram. 

[7M] 

 b) Explain the following terms: 

i) Altera Flex 10FPGA;  ii) Xilinx XC4000 series FPGA. 

 

[7M] 

7.  Explain the concept of different Low Power CMOS Logic Circuits along with 

examples.  

[14M] 

***** 
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DESIGN AND ANALYSIS OF ALGORITHMS 

 (Computer Science and Engineering) 

Time: 3 hours                                                 Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A 

 3. Answer any FOUR Questions from Part-B 

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

PART –A                                                                (14 Marks) 

1. a) What is Psuedo code? [2M] 

 b) Write control abstraction of Divide – and – Conquer. [2M] 

 c) State the Greedy Knapsack problem. [2M] 

 d) Distinguish between Dynamic Programming and Greedy method. [3M] 

 e) Write the control abstraction of iterative Backtracking method. [3M] 

 f) Define Bounding Function?  [2M] 
 

PART –B                                                              (56 Marks) 

2. a) Give the Big–O notation definition and briefly discuss with suitable example. [7M] 

 b) Explain the method of determining the complexity of procedure by the step count 

approach. Illustrate with an example. 

[7M] 

3. a) Write Divide – And – Conquer recursive Quick sort algorithm and analyze the algorithm 

for average time complexity. 

[7M] 

 b) Discuss the time complexity of Binary search algorithm for best and worst case. [7M] 

4. a) State the Greedy Knapsack. Find an optimal solution to the Knapsack instance n=3, 

m=20, (P1, P2, P3) = (25, 24, 15) and (W1, W2, W3) = (18, 15, 10). 

[7M] 

 b) State the Job – Sequencing with deadlines problem. Find an optimal sequence to the n=5 

Jobs where profits (P1, P2, P3, P4, P5) = (20, 15, 10, 5, 1) and deadlines (d1, d2, d3, d4, 

d5) =( 2, 2, 1, 3, 3). 

[7M] 

5. a) What is All – Pair Shortest Path problem (APSP)? Discuss the Floyd’s APSP algorithm 

and discuss the analysis of this algorithm. 

[7M] 

 b) What is principle’s of optimality? Explain how travelling sales person problem uses the 

dynamic programming technique with example? 

[7M] 

6. a) Write an algorithm for N – queen’s problem. Give time and space complexity for 8– 

queen’s problem. 

[7M] 

 b) Give the statement of sum –of subsets problem. Find all sum of subsets for n=4, (w1, w2, 

w3, w4) = (11, 13, 24, 7) and M=31. Draw the portion of the state space tree using fixed – 

tuple sized approach. 

[7M] 

7. a) What is LC – Search? Discuss LC – Search algorithm. [7M] 

 b) Explain Travelling sales person problem LCBB procedure with the following instance and 

draw the portion of the state space tree and find an optimal tour. 

                                             ∞    20    30   10    11  

                                             15   ∞     16    4      2  

                                              3     5      ∞    2       4  

                                             19    6     18    ∞      3  

                                             16    4     7      16    ∞ 

[7M] 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

DESIGN AND DRAWING OF STEEL 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 section for a simply supported gantry girder for the following 

data: 

Spacing of columns = 4m.  Crane capacity = 160 kN 

Weight of the crane excluding the crab = 250 kN 

Weight of the crab = 60 kN 

Minimum clearance of cross travel = 0.8 m 

Wheel base = 5.3 m 

Centre to centre distance between gantry girders = 20 m 

Height of the rail = 105 mm 

Expected number of stress cycles = 2 x 10
5
 

Grade of steel = E250. 
 

(OR) 
 

[28M] 

2.  The roof of an industrial building of overall length and width 48 m and 16.5 m, 

respectively, at Mangalore consists of trusses having configuration such that purlins 

are placed at nodal points spaced 1.55 m centre to centre in plan. The span and 

pitch of the truss are 16 m and 1 in 5, respectively. The trusses are supported on    

10 m high columns spaced 4.5 m centre to centre. The slope of land at the site 

which is surrounded by small industrial units is less than 3
0
. Design an intermediate 

purlin using channel section. (i) Without and (ii) with sag rods. Corrugated GI 

sheets are used as roofing material.  

[28M] 

 

PART -B 
3.  Design a splice for a beam column using high strength bolts of property class 8.8. 

The factored axial force = 750 kN. Factored bending moment = 150 kNm. Factored 

shear force = 75 kN. The section of the column is SC 250. Assume that the ends of 

the column are milled and the connections are of bearing type. The steel used is 

E250. 

 

[14M] 

4.  In a truss, angular section of 100 x 100 x 8 mm is subjected to the factored tension 

of 200 kN. It is to be connected to a gusset using fillet welds at the toe and back. 

Find the lengths of welds required so that the centre of gravity of the welds lies in 

the plane of the centre of gravity of the angle, the ultimate strength fu = 410 MPa. 
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5.  Design a single angle section to carry a compression of 100 kN. The centre to 

centre distance between the end connections is 2 m. Assume that the end 

connection is done by at least two bolts. Design the end connection also. The grade 

of steel is E250. 

 

[14M] 

6.  A column ISHB 350@ 661.2 N/m carries an axial compressive factored load of 

1700 kN. Design a suitable bolted gusset base. The base rests on M15 grade 

concrete pedestal. Use 24 mm diameter bolts of grade 4.6 for making the 

connections. 

 

[14M] 

7.  Design a welded seat angle connection between a beam MB 300 and column      

HB 200 for a reaction of beam 100 kN, assuming Fe410 grade steel and site 

welding, use fy = 250 MPa.. 

 

[14M] 

 

 

 

***** 
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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. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

*****   
 

PART –A                                                        (22 Marks) 

1. a) Write a short note on classification of antifriction bearings. [3M] 

 b) What stresses are induced in the crank shaft? [4M] 

 c) What are the main functions of the piston? List out the main parts of piton. [4M] 

 d) What are the functions of a Trunk piston? [4M] 

 e) Write short notes on gear drives giving their merits and demerits. [4M] 

 f) State the following: (i) Leverage, (ii) Load on the lever. [3M] 
 

PART –B                                                       (48 Marks) 

2.  A bearing for an axial flow compressor is to carry a radial load of 2500 N and thrust 

of 1500 N. The service imposes light shock and the bearing will be in use for            

40 hours/week in 5 years. The speed of the shaft is 1000 rpm. Select suitable ball 

bearing for the purpose and give the required tolerances on the shaft and the housing. 

Diameter of the shaft is 50 mm. 

 

[16M] 

3.  Design a center crank shaft for a single acting four stroke engine for the following 

data: 

Bore = 200 mm, stroke = 300 mm, engine speed = 1000 rpm, length of connecting 

rod= 600 mm, Maximum combustion pressure = 1 N/mm
2
 , the crank shaft carrying 

one fly wheel at one end of each journal. Weight of each flywheel = 2 kN, distance 

between flywheel and its nearest journal = 150 mm. Maximum torque is experienced 

in the crank shaft when the crank angle is 30
0
 from inner dead center position. 

Permissible stresses for crank shaft material are 70 N/mm
2
 in bending, 40 N/mm

2
 in 

shear, limiting bearing pressure is 8 N/mm
2
. The length to diameter ratio 1.2 for both 

crank pin and journal. Assume required data. 

 

[16M] 

4.  Design a cast iron piston for a single acting four stroke engine from the following 

data; Cylinder Bore = 100 mm; Stroke = 120 mm; Speed = 2000 rpm; Maximum gas 

pressure = 5 MPa; Break Mean Effective Pressure = 0.5 MPa Fuel consumption is 

0.15 kg per kW hour break power. 
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5. a) Explain the design procedure to determine the resultant stresses in a crane hook. [6M] 

 b) A central horizontal section of a hook is a trapezium with inner width =80 mm, outer 

width =50 mm, and depth=150 mm, the center of curvature of the section is at a 

distance of 120 mm from the inner fiber and the load line is 100 mm from the inner 

fiber. What maximum load the hook will carry, if maximum stress is not to exceed 

120 MN/m
2
? 

 

[10M] 

6. a) Distinguish between the Square and ACME threads. [5M] 

 b) The nominal diameter of a triple threaded square is 50 mm, while the pitch is 8 mm. It 

is used with a collar having outer diameter of 100 mm and inner diameter 65 mm. The 

coefficient of friction at the thread surface as well as collar surface can be taken as 

0.15. The screw is used to raise a load of 15 kN. Using uniform wear theory for collar 

friction, calculate: (i) torque required to raise the load; (ii) torque required to lowering 

the load. 

 

[11M] 

7.  Design a pair of spur gears with stub teeth to transmit 50 kW from a 150 mm pinion 

running at 2250 rpm to a gear running at 1500 rpm. Both the gears are made of steel 

having 260 B.H.N. Approximate the pitch by means of Lewis equation and then adjust 

the dimensions to keep within the limits set by the dynamic load and wear equation. 

[16M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

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. Answering the question in Part-A is compulsory  

3. Answer any THREE Questions from Part-B 

*****   

PART –A                                                  (22 Marks) 

1. a) Mention the need of optimum transmitting and receiving filter in baseband data 

transmission. 

[4M] 

 b) What are the advantages of delta modulation? [4M] 

 c) Define Duo binary baseband PAM system. [4M] 

 d) What is signal constellation diagram and describe its purpose? [4M] 

 e) Define code efficiency. [3M] 

 f) What do you mean by a Binary Symmetric Channel? [3M] 
 

PART –B                                                (48 Marks) 

2. a) Explain the techniques: Quantization and encoding in PCM system. [8M] 

 b) 24 Telephone channels, each band limited to 3.4 KHz, are to be time division 

multiplexed by using PCM. Calculate the bandwidth of the PCM system for 128 

quantization level and an 8KHz sampling frequency. 

 

[8M] 

3. a) Derive an expression for the spectrum of BPSK and sketch. [8M] 

 b) Explain the working of BFSK. 

 

[8M] 

4. a) Derive the bit error probability due to QPSK receiver. Compare the performance of 

QPSK receiver with that of PSK receiver. 

[8M] 

 b) Explain how a matched filter can maximize SNR for a given transmitted symbol? 

 

[8M] 

5. a) State and prove the properties of entropy. [8M] 

 b) If I(x1) is the information carried by symbol x1 and I(x2) id the information carried 

by symbol x2, then prove that the amount of information carried compositely due to 

x1 and x2 is I(x1, x2)= I(x1) I(x2). 

 

[8M] 

6. a) Apply Huffman coding to the source with 8 emitting messages having probabilities 

1/2, 3/20, 3/20, 2/25, 2/25, 1/50, 1/100 and 1/100 respectively, and find the coding 

efficiency. 

[8M] 

 b) State and prove the Shannon Heartley theorem. 

 

[8M] 

7. a) Explain tree diagram, trellis diagram and state transition diagram of convolutional 

codes. 

[8M] 

 b) Explain the decoding process using Viterbi algorithm. [8M] 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

COMPUTER NETWORKS 
(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) Name any three similarities between ISO model and TCP/IP network model. [3M] 

 b) Discuss the statistical time division multiplexing. [4M] 

 c) Explain MAC addresses. [4M] 

 d) Distinguish between Virtual circuit and Datagram subnets. [4M] 

 e) Discuss the Fast Ethernet characteristics. [4M] 

 f) Explain URL components. [3M] 
 

PART –B                                                  (48 Marks) 

2. a) Describe and discuss the characteristics of MAN. [4M] 

 b) Briefly discuss the differences between ISO model and TCP/IP network model.  [8M] 

 
c) Describe and discuss different WAN Network topologies. 

 

[4M] 

3. a) Discuss the different stuffing techniques. [3M] 

 b) Briefly explain Virtual Circuit Networks. [8M] 

 
c) Explain multilevel multiplexing strategy. 

 

[5M] 

4. a) Briefly discuss the Simplex stop and wait protocol. [8M] 

 
b) Explain different error correction techniques with examples. 

 

[8M] 

5. a) Explain any two multicast routing algorithms with an example. [8M] 

 
b) Discuss in detail frequency division multiple access(FDMA. 

 

[8M] 

6. a) Explain how to implement Standard Ethernet in physical layer? [8M] 

 
b) Discuss the Wireless LAN(IEEE-802.11) addressing mechanism. 

 

[8M] 

7. a) Briefly discuss the wireless web protocol operation with a neat sketch. [8M] 

 b) Explain different HTTP Generic Message Formats. [8M] 

 

 

***** 
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WATER RESOURCES ENGINEERING–I 

 (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 hydrology. [2M] 

 b) What is Evapotranspiration? [2M] 

 c) Draw flow mass curve. [2M] 

 d) Write the Factors affecting runoff. [3M] 

 e) What are the types of wells? [3M] 

 f) Write briefly on Clark’s model. 

 

[2M] 

PART –B                                                           (56 Marks) 

2.  What do you understand by precipitation? Explain various types and forms of 

precipitation. 

 

[14M] 

3.  The infiltration capacity in a basin is represented by Horton’s equation as f=3+e
-2t

,   

where f is in cm/hr, time is in hours. Assuming the infiltration to take place at capacity 

rates in a storm of 60 min duration. Estimate the depth of infiltration for: 

    (i) The first 30 min.,      (ii) Second 30 min. 

 

[14M] 

4. a) Explain with the help of a diagram the hydrologic cycle with components. [7M] 

 b) Explain construction and limitations of Unit Hydrograph analysis. 

 

[7M] 

5.  What do you understand by unit hydrograph? How is it derived? Explain its use in 

construction of flood hydrograph resulting from two or more periods of rainfall. 

 

[14M] 

6. a) State and discuss assumption and limitation of Dupit’s theory. [7M] 

 b) List out the field measurement of infiltrometer and briefly explain. 

 

[7M] 

7. a) Explain about runoff modeling. [7M] 

 b) Discuss about IUH. [7M] 
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DATA STRUCTURES  

 (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 does abstract data type mean?  [2M] 

 b) What are the different queue operations?  [2M] 

 c) What are the applications of linked lists? [2M] 

 d) How binary tree is different from binary search tree? [3M] 

 e) Define a graph. What are the graph traversal techniques?  [3M] 

 f) Differentiate Linear search and binary search. [2M] 

 

PART –B                                                        (56 Marks) 

2. a) How insertion and deletion operations are carried out in linear arrays? Explain. [7M] 

 b) Explain string operations with examples. 
 

[7M] 

3. a) Convert the infix expression a/b–c+d*e–a*c into postfix expression and trace that 

postfix expression for given data a=6, b=3, c=1, d=2, e=4.  

[7M] 

 b) What is recursion? Give a recursive algorithm for towers of Hanoi problem. 

 

[7M] 

4. a) Which are the different primitive operations associated with linked list? Write a 

pseudo code to insert an element into Singly linked list. 

[7M] 

 b) What is a sparse matrix? What are its drawbacks? Explain lower triangular sparse 

matrix with suitable example. 

 

[7M] 

5. a) What are the different binary tree traversal techniques? Illustrate. [7M] 

 b) Construct a B-tree of order 3 with the following elements: 

10, 20, 15, 3, 2, 16, 21, 25, 30, 40. 

 

[7M] 

6. a) Explain prim’s algorithm with an example.  [7M] 

 b) Write the advantages of using BFS over DFS or using DFS over BFS? What are the 

applications and drawbacks of each? 

 

[7M] 

7. a) Write an algorithm for Fibonacci search. [7M] 

 b) Apply insertion sort on the following elements: 3, 1, 4, 7, 5, 9, 2, 6, 5, and 10. [7M] 

 

***** 
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HEAT TRANSFER 

 (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. Heat transfer data book allowed 

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

PART –A                                                         (14 Marks) 

1. a) In the case of insulating an electrical wire, should the outer radius of insulation be more 

or less than the critical radius and why? 

[3M] 

 b) Write the expression for Fourier number and explain its physical significance. [2M] 

 c) Write the continuity equation and explain its significance. [2M] 

 d) What do you understand by entrance length for the flow through a tube?  [2M] 

 e) Write the differences between nucleate and film boiling.  [3M] 

 f) Explain black and grey surfaces. [2M] 
 

PART –B                                                         (56 Marks) 

2. a) A plane wall of thickness L and maintained at temperatures T1 and T2 on both of its face 

is generating heat internally according to the equation  �� = ���
���. Where �� and a are 

constants. Derive the expression for temperature distribution in the plate. 

[7M] 

 b) A certain material 200 mm thick, with a cross-sectional area of 0.1 m
2
, has one side 

maintained at 35
0
C and the other at 95

0
C. The temperature at the centre plane of the 

material is 62
0
C, and the heat flow through the material is 10 kW. Obtain an expression 

for the thermal conductivity of the material as a linear function of temperature. 

 

[7M] 

3. a) Derive the expression for temperature distribution and heat transfer for a uniform cross-

sectional area fin with its end insulated. 

[7M] 

 b) A masonry brick wall (k=0.60 W/mK and α=5x10
-7 

m
2
/s) of 150 mm thickness and 

originally at 30
0
C is suddenly exposed on one side to hot gases at 780

0
C. The other side 

of the wall is already insulated. The convection heat transfer coefficient on the hot gas 

side is 20 W/m
2
K. Determine, by making use of Heisler charts,  

i) the time required for the insulated surface to attain a temperature of 480
0
C and  

ii) the heat transferred to the wall per unit area during that time. 

 

[7M] 

4. a) What do you understand by Nusselt number and Rayleigh number? Discuss their 

significance. 

[6M] 

 b) Explain the procedure to form dimensionless groups by Buckingham π-theorem. 

 

[8M] 

5. a) Discuss the criteria in natural convection to decide whether it is laminar or turbulent? [6M] 

 b) Air at one atmospheric pressure and 75
0
C enters a tube of 4 mm internal diameter with 

an average velocity of 2 m/s. The tube length is 1 m and a constant heat flux is imposed 

by the tube surface on the air over the entire length. An exit bulk mean temperature of 

air of 125
0
C is required. Determine: (i) the heat transfer coefficient at exit hL, (ii) the 

constant surface heat flux qW, and (iii) the exit tube surface temperature.  

 

1 of 2 
 

 

[8M] 

SET - 1 R16 Code No: R1632034 



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

  

 

 

 
 

6. a) Discuss the differences between drop-wise and film condensation. Which of the two is 

the more effective way of condensation and why? 

[7M] 

 b) A double-pipe counter flow heat exchanger is to cool ethylene glycol [cp=2.56 kJ/kg K] 

flowing at the rate of 2 kg/s from 80
0
C to 40

0
C by water [cp=4.18 kJ/kg K] that enters at 

20
0
C and leaves at 60

0
C. The overall heat transfer coefficient based on the inner surface 

area of the tube is 250 W/m
2
K. Determine: 

i) the rate of heat transfer,  

ii) the mass flow rate of water, and  

iii) the heat transfer surface area on the inner side of the tube. 

 

[7M] 

7. a) State and explain Lambert`s cosine law and its significance. [6M] 

 b) State the important properties of view factor. Determine the view factors from the base 

of a cube to each of the other five surfaces. 

 

[8M] 

 

***** 
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DIGITAL SIGNAL PROCESSING  
  (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) What are the elementary discrete time signals? [2M] 

 b) How many multiplications and additions are required to compute N point DFT using 

redix-2 FFT?  

[2M] 

 c) Give the magnitude function of butter worth filter. [2M] 

 d) What are the advantages of Kaiser window? [3M] 

 e) Distinguish between down sampling and up sampling. [2M] 

 f) What are the advantages of VLIW architecture? [3M] 

 

PART –B                                                   (56 Marks) 

2. a) Explain the properties of ROC. [7M] 

 b) For each of the following systems, determine whether or not the system is time-

invariant: 

i) y(n) = n x(n);      ii) y(n) = x(2n);       iii) y(n) = e
x(n)

. 

 

[7M] 

3. a) Find the DFT Coefficients for the sequence of period N=8 whose first four values are 

equal to 1 and the last four are equal to 0. 

[7M] 

 b) State and prove any four properties of DFT. 

 

[7M] 

4. a) Explain the design procedure for IIR filters using Butterworth approximations.  [7M] 

 b) What is warping effect? What is its effect on magnitude and phase response? 

 

[7M] 

5. a) Design a high pass filter using hamming window with a cutoff frequency of            

1.2 radians/sec and N=9. 

[7M] 

 b) Distinguish between FIR and IIR filters. 

 

[7M] 

6. a) With the help of block diagram explain the sampling rate conversion by a factor I/D. 

Obtain necessary expressions. 

[7M] 

 b) What is aliasing? What is the need for anti-aliasing filter prior to down sampling? 

 

[7M] 

7. a) What are the on-chip peripherals available on programmable digital signal processor 

and explain their functions? 

[7M] 

 b) What is pipelining? Explain the different stages in pipelining with a diagram. [7M] 

 

***** 
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SOFTWARE TESTING METHODOLOGIES 

 (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) Differentiate Error from Fault. [2M] 

 b) Define Dicing. [2M] 

 c) Explain the term Ugly domain. [2M] 

 d) Differentiate partial ordering from total ordering. [3M] 

 e) Define logic based testing. [3M] 

 f) List some of the testing tools. [2M] 

 

PART –B                                                            (56 Marks) 

2. a) Explain test case and test suite by considering a program to calculate factorial of a 

number. 

[7M] 

 b) Draw the control flow graph for the program to calculate GCD of two numbers. 

 

[7M] 

3. a) Demonstrate data flow anomaly state graph with suitable example. [7M] 

 b) Describe Data Flow Graphs with an example program. 

 

[7M] 

4. a) Trace the steps of reduction procedure with an example.  [10M] 

 b) Explain the strategies of Interface testing. 

 

[4M] 

5. a) How to Interpret decision table for test case design? Illustrate. [7M] 

 b) Write the step by step procedure for syntax testing. 

 

[7M] 

6. a) Explain the properties of an equivalence relation. [7M] 

 b) Discuss the limitations and extensions of state graph with respect to state testing. 

 

[7M] 

7. a) Explain types of software testing tools based on their analysis. [7M] 

 b) How a Rapid Script Wizard is going to work? How it is different from JMeter? [7M] 

 

***** 
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ROBOTICS 
 (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). Define degrees of freedom. [3M] 

 b). What is the difference between internal grippers and external grippers?  [4M] 

 c). Define forward kinematics. [3M] 

 d). What are the ways of accomplishing lead through programming? [4M] 

 e). What is joint integrated motion? [4M] 

 f). Differentiate between the sensor and transducer. [4M] 

 

PART –B                                                   (48 marks) 

2. a). Explain in brief about robot anatomy.  [8M] 

 b). How do you classify control systems of robot? Explain. 
 

[8M] 

3. a). What are the types of mechanical gripper? Explain with a neat sketch. [8M] 

 b). Write a brief note on architecture of end effector. 
 

[8M] 

4. a). Explain about homogeneous transformations in Robotics kinematics. [8M] 

 b). Give the mathematical analysis of forward transformation of a 2-degree of freedom 

robot arm. 

  

[8M] 

5. a). What are Lagrange–Euler formulations? What are its applications? [8M] 

 b). Derive the equations of motion for the two-degree of freedom system for the figure 

shown below:        

 

[8M] 

6.  Explain about differential motions of frame-translations, rotation, rotating about 

general axis for Jacobians. 
 

[16M] 

7.  What are the different types of velocity sensors? Explain them with neat sketch. [16M] 

***** 
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DESIGN AND ANALYSIS OF ALGORITHMS 

(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) Describe the two phases of performance evaluation. [3M] 

 b) Write the working principles of divide and conquer with finding factorial of ‘n’. [4M] 

 c) State feasible and optimal solutions obtained by greedy principle with example. [4M] 

 d) What is dynamic programming and principle of optimality?  [4M] 

 e) Define State space tree, implicit and explicit constraints. [4M] 

 f) Describe the role of c(-) and u(-) functions in branch and bound to find solution tuples.  [3M] 
 

PART –B                                                    (48 Marks) 

2. a) f(n)=O(g(n)), f(n)=Ω(g(n)) and f(n)=Θ(g(n)), illustrate these relations in estimating 

the time complexities with suitable examples. 

[8M] 

 b) Describe the cost amortization. How it is used in performance analysis? Explain with 

an example. 

[8M] 

3. a) Apply divide and conquer to search an element ‘k’ in an array a[1:n] using binary 

search and explain the algorithm. 

[8M] 

 b) L={2,12,18,3,34, 27, 56, 4, 8, 3, 10} write and explain the merge sort algorithm that 

outputs the sorted list of elements. 

[8M] 

4. a) Formulate the Knapsack problem with greedy method and find the optimal solution 

for n=7, m=15, (p1-p7)=(10,5,15,7,6,18,3), (w1-w2)=(2,3,5,7,1,4,1). 

[8M] 

 b) Write the prim’s minimum cost spanning tree algorithm and show that the run time is 

O((n+|E|)log n). 

[8M] 

5. a) Apply dynamic programming to find the optimal order of multiplying 3 matrices       

A 5X25, B25X10, C10X15. 

[8M] 

 b) Present an algorithm similar to DKnap to solve the knapsack problem. What are the 

time and space requirements of your algorithm? 

[8M] 

6. a) Write and explain the iterative back tracking algorithm. Draw the state space tree for 

4-queens problem and give the solution tuples. 

[8M] 

 b) How to find the existence of Hamiltonian cycle in graph? Write the algorithm and 

explain with suitable example. 
 

[8M] 

7. a) Write an algorithm schema LC Branch and bound which searches for a least-cost 

answer node and explain. 

[8M] 

 b) Draw the portion of the state space tree generated by FIFO-Branch and Bound for the 

given knapsack problem  m=5 (p1..p5)=(w1..w5)=(3,6,5,7,9) and m=15. 

[8M] 

***** 
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III B.Tech II Semester Supplementary Examinations, April -2021 
INSTRUMENTATION AND CONTROL SYSTEMS 

(Mechanical Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 
 

1. a) What is meant by statistical analysis of random errors? Explain the terms 

involved in it. 

[8M] 

 b) Explain the various elements of generalized measurement system with a neat 

sketch. 

 

[7M] 

2. a) Discuss the following transducers with respect to their construction, working and 

characteristics: i) Piezo-electric;  ii) Capacitance. 

[8M] 

 b) How thermocouples are useful in the measurement of average temperature of a 

room? Explain. 

 

[7M] 

3. a) Explain with the help of suitable sketches, the difference between a Bellow 

gauge and a diaphragm gauge for pressure measurement. 

[7M] 

 b) Describe the construction and working principle of Ionization pressure gauge. 

 

[8M] 

4. a) With neat sketches describe: 

i) Bubbler level indicator;      ii) Ultrasonic level method. 

[8M] 

 b) With the help of a neat diagram, explain the construction, working and special 

features of Laser Doppler anemometer. 

 

[7M] 

5. a) Describe the functioning of a stroboscope. Explain how speed of a rotating shaft 

can be measured using a single pattern and multi-pattern disc. 

[8M] 

 b) With the help of suitable diagrams, explain the construction, working and 

application of vibrometers. 

 

[7M] 

6. a) How are the electrical strain gauges classified? Explain their characteristics. [7M] 

 b) Distinguish between bonded and unbonded type of resistance strain gauges. 

 

[8M] 

7. a) How does a mechanical load cell work? Explain the principle of measuring shaft 

torque using strain gauge torsion meter. 

[8M] 

 b) Differentiate between absorption, transmission and driving type of 

dynamometers. 

 

[7M] 

8. a) What is a servomechanism? Describe the features of a servomechanism. [7M] 

 b) Explain the differences between open and closed loop control systems. [8M] 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

WASTEWATER MANAGEMENT 
(Common to Civil Engineering, Mechanical 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) Explain about Reverse osmosis. [2M] 

 b) What are the parameters affecting performance of boilers? [2M] 

 c) Write about Wastewater characterization. [2M] 

 d) List out the various methods for disposal of industrial wastewater. [3M] 

 e) What are the characteristics of liquid waste from sugar mills? [3M] 

 f) Explain the manufacturing process involved in Food Processing industries. [2M] 

 

PART –B                                                      (56 Marks) 

2. a) Explain the process involved in removing color and odor of wastewater. [7M] 

 b) What are the Miscellaneous Treatments involved in treatment of industrial 

wastewater? Explain them in detail. 

 

[7M] 

3. a) Define and explain Adsorption, Ultra filtration and Freezing. [7M] 

 b) At what conditions water needed to be treated? Name some advanced water 

treatment methods commonly using in industries. 

 

[7M] 

4. a) Explain in detail about Volume and Strength reduction. [7M] 

 b) What do you mean by Neutralization–Equalization and proportioning? Discuss 

briefly. 

 

[7M] 

5. a) Write the advantages and limitations of CETP’s with respect to present scenario. [7M] 

 b) Write a short note on Industrial wastewater disposal management. 

 

[7M] 

6. a) What are the characteristics of tannery wastewater? Explain their treatment process. [7M] 

 b) Detail the limitations and challenges involved in Land treatment process. 

 

[7M] 

7. a) Explain the manufacturing process of paper and pulp and write characteristics of 

wastewater. 

[7M] 

 b) Discuss effects and treatment method for textile industry effluent. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

ENERGY AUDIT, CONSERVATION AND MANAGEMENT 
 (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 qualities of energy manager? [2M] 

 b) What is luminous efficiency? [2M] 

 c) Describe the significance of Tong tester. [2M] 

 d) What do you mean by heating of Buildings? [3M] 

 e) Describe the concept of time value of money in brief. [3M] 

 f) List the applications life cycle costing analysis. [2M] 

 

PART –B                                                      (56 Marks) 

2. a) Explain in detail about Energy Index and Cost Index and give their significance. [7M] 

 b) Explain in detail about energy conservation and energy efficiency and give its 

relevance. 

 

[7M] 

3. a) Explain the different types of Light fittings and give an example of each. [7M] 

 b) A room measuring 12 m x 12 m is to be illuminated by 5 lamps and the average 

illumination required is 45 lumens/m
2
. Taking utilization and depreciation factor as 

0.55 and 1.2 respectively, determine the mean spherical candlepower per lamp. 

 

[7M] 

4. a) Explain the effects (or) disadvantages of low Power factor. [7M] 

 b) A Synchronous motor improves the power factor of a load of 200 KW from 0.7 lag 

to 0.9 lag and at the same time carries an additional load of 100 KW. Find: i) the 

leading KVAR supplied by the motor, ii) KVA rating of motor, iii) Power factor at 

which the motor operates. 

 

[7M] 

5. a) Explain the different energy conservation methods for domestic buildings. [7M] 

 b) What for Power analyzer is used and give its applications? 

 

[7M] 

6. a) Explain the concept of present worth method in detail. [7M] 

 b) Explain life cycle of an electric motor and describe its costing. 

 

[7M] 

7. a) Explain the factors to be fulfilled for an energy project to be considered as 

economically justifiable. 

[7M] 

 b) Explain the different Energy conservation methods with respect to Savings on 

Energy. 

[7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

INDUSTRIAL ROBOTICS 
(Common to Mechanical Engineering, 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 the term fixed automation. [2M] 

 b) What is meant by intelligent robots? [2M] 

 c) What do you understand by screw transformation in robots?  [3M] 

 d) Write about arm singularities. [3M] 

 e) What is meant by 3-5-3 trajectory planning? [2M] 

 f) Classify robot sensors. [2M] 

 

PART –B                                                           (56 Marks) 

2. a) What is the work envelope of a robot sketch and explain two views to indicate the 

work envelope of a cylindrical robot? 

[7M] 

 b) What are different types of automation? Explain any one in detail. 

 

[7M] 

3. a) Discuss in detail the architecture of robot system. [7M] 

 b) Give comparison of electric, hydraulic and pneumatic types of locomotion devices. 

 

[7M] 

4. a) Explain about representation of combined transformation. [7M] 

 b) For the point [3 7 5] perform the following operations: 

   i) Rotate 30° about X-axis 

   ii) Translate 8 units along y-axis. 

 

[7M] 

5. a) For R-P-R arm manipulator, obtain Jacobian to express the Cartesian velocities in 

terms of Joint velocities. 

[7M] 

 b) Explain the comparison of Newton-Euler and Lagrange-Euler formulations. 

 

[7M] 

6. a) Explain in detail about the Trajectory for cubic polynomials. [7M] 

 b) Differentiate joint space trajectory and Cartesian trajectory planning. 

 

[7M] 

7. a) Explain the various drive systems used with an industrial robot and compare their 

features, merits and demerits. 

[7M] 

 b) What are the uses of robot in assembly operation? Explain. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

OOPS THROUGH JAVA 
 (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) What is type conversion? [2M] 

 b) What is the importance of ‘static’ keyword in JAVA? [3M] 

 c) List out any four predefined exceptions in java. [2M] 

 d) List out the differences between classes versus runnable interface. [2M] 

 e) What is applet? Write the execution procedure of an object. [3M] 

 f) What is adapter class? [2M] 

 

PART –B                                                       (56 Marks) 

2. a) What are the selection statements and iteration statements in java? [7M] 

 b) Write an interactive program to compute simple interest? 

 

[7M] 

3. a) Define constructor and destructor. Explain the different representations of 

constructor. 

[7M] 

 b) Write a java application to demonstrate constructor to find volume of box. 

 

[7M] 

4. a) Explain exception handling mechanism with a neat sketch. [7M] 

 b) Write a java application to handle arithmetic exceptions. 

 

[7M] 

5. a) What is file? Explain different file handling operations in JAVA. [7M] 

 b) Write a simple java application to read and write data from a file. 

 

[7M] 

6. a) Write about simple applet execution procedure. [7M] 

 b) Write a java application to generate keyboard events. 

 

[7M] 

7. a) Discuss about Action Event along with its constructors and methods. [7M] 

 b) What is Radio button? Illustrate with an example. [7M] 

 
 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

BIO-MEDICAL ENGINEERING 

(Common to Electronics and Communication Engineering,  

Electronics 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 ECG and EOG. [2M] 

 b) Define electrode and electrode potential. [2M] 

 c) What is cardiovascular system and mention its functions. [2M] 

 d) What is Intensive Care Unit (ICU) and mention the facilities must be provided by it? [3M] 

 e) What is the function of ultrasonic imaging? Mention the modes used in ultrasonic 

imaging. 

[3M] 

 f) What is bio-potential amplifier and mention any three requirements of it? [2M] 

 

PART –B                                                       (56 Marks) 

2. a) What is biomedical engineering? Explain briefly. [7M] 

 b) Draw the block diagram of the man instrument system and explain its operation. 

 

[7M] 

3. a) Explain the parameter that dictates the transducer capabilities. [7M] 

 b) Describe the different transducers used for pulse pressure measurement. 

 

[7M] 

4. a) What are the characteristics of blood flow? Explain. [7M] 

 b) Discuss the anatomy and physiology of the respiratory system. 

 

[7M] 

5. a) What are different instruments used for monitoring patients? Explain. [7M] 

 b) Write a short note on the instrument used in minimally invasive surgery. 

 

[7M] 

6. a) What is the principle of X-ray tube? Explain the construction of X-ray film.  [7M] 

 b) Explain briefly about Emission computerized tomography and MRI technique. 

 

[7M] 

7. a) Explain the working of galvanometric recorder. [7M] 

 b) List and explain various methods of accident preventions. [7M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

ARTIFICIAL INTELLIGENCE 
 (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) What are the current trends in AI? [2M] 

 b) Define state-space search. [2M] 

 c) What is axiomatic system? [2M] 

 d) Define script structure. [3M] 

 e) What are the applications of expert systems? [3M] 

 f) Difference between Fuzzy set and Fuzzy. [2M] 

 

PART –B                                                         (56 Marks) 

2. a) What are the different steps followed in developing AI-languages? Explain. [7M] 

 b) Explain about Artificial intelligence systems. 

 

[7M] 

3.  Describe with necessary diagrams, a suitable state space representation for           

8 puzzle problem and explain how the problem can be solved by state space 

search? Show how heuristic can improve the efficiency of search? 

 

[14M] 

4. a) Explain about axiomatic system. [7M] 

 b) Consider the following facts: 

(i) John likes anyone who likes playing tennis and football 

(ii) A is brother of B if A is a male, A has father F and mother M and B has the 

same mother and father as A does. Translate these facts into formulae in predicate 

logic and prepositional logic. 

 

[7M] 

5. a) What are the approaches to knowledge representation? Discuss. [7M] 

 b) Explain in detail about script structure. 

 

[7M] 

6. a) Write about various shells and tools used in expert system in detail. [7M] 

 b) Explain in brief about Rule based expert systems. 

 

[7M] 

7. a) Discuss about fuzzy set operations. [7M] 

 b) Discuss about inference rules for fuzzy propositions. [7M] 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

INTERNET OF THINGS 
 (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 smart objects? Give some examples. [3M] 

 b) What is RFID? [2M] 

 c) What is short range communication? Give some examples. [3M] 

 d) Why hop to hop communication is preferable in IoT? [2M] 

 e) Give the network topologies ideal for IoT. [2M] 

 f) What is IoT middleware? Give some examples. [2M] 

 

PART –B                                                            (56 Marks) 

2. a) Explain the basic architecture of IoT network. [7M] 

 b) Elaborate the role of IoT in pollution control systems. 

 

[7M] 

3. a) What is M2M communication? Justify the statement with an illustrative scenario:      

"IoT is much more than M2M communication". 

[7M] 

 b) Explain the working principle of Universal plug and Play(UPnP) protocol. 

 

[7M] 

4. a) Explain the following terms: 

 i) Datagram;  ii) Hypertext, Hyperlink;     iii) XML;    iv) Web services. 

[7M] 

 b) Describe the HTTP/HTTPS request-response mechanisms. 

 

[7M] 

5. a) What is Telnet? Explain the remote device access mechanism of Telnet. [7M] 

 b) Describe an example of IoT services that uses publish-subscribe model.  

 

[7M] 

6. a) Describe the challenges and opportunities of data management in IoT. [7M] 

 b) Explain the business models for predictive maintenance. 

 

[7M] 

7. a) Write in detail about wireless sensing technology. [7M] 

 b) Describe the IoT cloud based services provided by ThingSpeak platform. [7M] 

 

***** 
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Code No: RT32025 

III B. Tech II Semester Supplementary Examinations, April – 2021 

MANAGEMENT SCIENCE 
(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 Managerial functions? [3M] 

 b) Describe the principles of Management. [4M] 

 c) List out various methods of Job Evaluation. [4M] 

 d) What is backward pass computation? [3M] 

 e) What do you mean by Strategy Formulation? [4M] 

 f) Describe the concept of ERP. [4M] 

 

PART –B                                             (48 Marks) 

2. a) Briefly explain the evolution of Management. [4M] 

 b) What is Motivation? Discuss the Maslow’s need hierarchy. [8M] 

 c) Describe briefly various steps involved in Organizing Procedure. 

 

[4M] 

3. a) Explain the steps involved in Carrying out the Method Study. [3M] 

 b) Explain the objectives of Materials Management. [8M] 

 c) Define Inventory Control. Discuss the objectives of Inventory Control. 

 

[5M] 

4. a) Compare and contrast Job analysis and Job rating. [8M] 

 b) Explain the functions of a HR Manager in knowledge based organization such 

as Software company. 

 

[8M] 

5. a) What do you mean by crashing a Network? Give step by step procedure by 

crashing. 

[8M] 

 b) Draw the network for the following project, draw the critical path and find 

project duration. 

Activity Preceding Activity Average Time Estimate 

A -- 8 

B -- 2 

C A 6 

D B 4 

E A 8 

F D,E 4 

G B 10 

H C,F 4 

I G,H 6 

 

1 of 2 
 

 

[8M] 
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6. a) Identify the factors that are to be diagnosed both in the external and internal 

environment to make enough ground for strategy formulation. 

[8M] 

 b) What do you understand by SWOT analysis? 

 

[8M] 

7. a) What are the different methods of TQM? Explain any two methods in brief. [8M] 

 b) What do you mean by Balanced Score Card? What are its advantages? [8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April - 2021 

HEAT TRANSFER  
(Mechanical Engineering) 

Time: 3 hours                                                                                                 Maximum 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. Heat transfer data book allowed 

*****  
 

PART –A                                                       (22 Marks) 

1. a) State three boundary conditions used in solving heat transfer problems. [3M] 

 b) Derive an expression for heat transfer in the case of two plane walls with different 

materials and thicknesses, subjected to different convective atmospheres on both sides. 

[4M] 

 c) What is lumped heat capacity analysis and give the examples where such analysis can 

be applied? 

[4M] 

 d) State Newton’s law of cooling or heating and explain the significance of each term in 

it. 

[3M] 

 e) Explain the differences between Nucleate and Film boiling. [4M] 

 f) What is meant by absorbtivity, reflectivity, transmissivity and emissivity? [4M] 

 

PART –B                                                    (48 Marks) 

2. a) Derive generalized three dimensional conduction equations in rectangular Cartesian 

coordinate system and from it deduce the expression for 1-D steady state heat transfer. 

[10M] 

 b) A large window glass 0.5 cm thick is exposed to warm air at 25
0
C over its inner 

surface, with convection coefficient of 15 W/m
2
K. The outside air is at -15

0
C with 

convection coefficient of 50 W/m
2
K.  Determine the heat transfer rate and temperature 

at the inner and outer surfaces of the glass.   

 

[6M] 

3. a) Derive an expression for finding out the rate of heat flow through fin if the length of 

the fin is having infinity. 

[8M] 

 b) A plastic pipe with an inside diameter of 4 cm and outside diameter of 6 cm carries a 

fluid at an average temperature of 100
0
C.  The heat transfer coefficient on the inside 

surface of the pipe is 300 W/m
2
K.  If the heat transfer rate through the pipe per unit 

length is 500 W/m, calculate the outside surface temperature of the pipe and the overall 

heat transfer coefficient based on the outer surface area.  The thermal conductivity of 

the pipe material is 0.5 W/mK. 

 

[8M] 

4. a) Explain the growth of hydrodynamic and thermal boundary layers over a hot flat plate 

when a free stream of fluid flows over it and discuss their relative thicknesses with 

respect to Prandtl number. 

[8M] 

 b) Derive continuity equation for two dimensional flow field in rectangular coordinate 

system. 

 

1 of 2 

 

 

[8M] 
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5. a) Distinguish between: (i) Internal and External flows;  (ii) Laminar and Turbulent flows. [6M] 

 b) Air at 20
0
C and 1 atmosphere flows over a flat plate at 35 m/s. The plate is 75 cm long 

and is maintained at 60
0
C. Calculate the heat transfer from the plate per unit width of 

the plate. Also calculate the turbulent boundary layer thickness at the end of the plate 

assuming it to develop from the leading edge of the plate.         

   

[10M] 

6. a) Explain briefly about Drop-wise and Film-wise condensation on a flat plate. [6M] 

 b) A hot fluid at 200
0
C enters a heat exchanger at a mass flow rate of 10

4 
kg/hr. Its 

specific heat is 2000 J/kg K.  It is to be cooled by another fluid entering at 25
0
C with a 

mass flow rate 2500 kg/hr and specific heat 400 J/kg K. The overall heat transfer 

coefficient based on outside area of 20 m
2
 is 250 W/m

2
 K. Find the exit temperature of 

the hot fluid when the fluids are in parallel flow. 

 

[10M] 

7. a) What is intensity of radiation?  Prove that total emissive power П times the intensity of 

radiation. 

[8M] 

 b) Two equal discs of diameters 200 mm each are arranged in two parallel planes 400 m 

apart. The temperature of the first disc is 500
0
C and that of the second disc is 200

0
C. 

Determine the radiant heat flux between them, if these are: (i) black; (ii) gray with 

emissivities 0.30 and 0.50 respectively.  

[8M] 

 

***** 
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III B. Tech II Semester Supplementary Examinations, April – 2021 

WEB TECHNOLOGIES 

(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) How to insert images in web pages? [3M] 

 b) What is the purpose of DTD’s in XML? [4M] 

 c) What is UDDI? Give its usage. [4M] 

 d) What is heredoc notation in PHP with an example? [3M] 

 e) Does Perl support decision statements? Justify. [4M] 

 f) Describe the various classes and methods in ruby. [4M] 

 

PART –B                                             (48 Marks) 

2. a) Write java scripts to validate any five HTML form objects for a typical online user 

registration process. 

[8M] 

 b) Write an external cascading style sheet to define the font, font color, background 

and foreground colors and various table tag properties. Also use the CSS to design a 

web page with tables. 

 

[8M] 

3. a) What is schema in XML? Explain restriction of the data with an example. [8M] 

 b) Build XSLT code to display Employee details in a table from which is stored in 

XML. 

 

[8M] 

4. a) What is the use of XML Http Response object in AJAX? Explain with the help of an 

example program. 

[8M] 

 b) What are the advantages, disadvantages of AJAX and explain the security issues 

with AJAX. 

 

[8M] 

5. a) Explain the database connection steps using PHP and give an example. [8M] 

 b) Explain different file handling functions in PHP. 

 

[8M] 

6. a) List and explain the operators used in Perl.  [8M] 

 b) What are prefix dereferencers in Perl? Explain with examples. 

 

[8M] 

7. a) Explain Ruby Iterators and classes with the help of programs. [8M] 

 b)  Explain the steps involved to create a ruby web application and give an example. [8M] 

 

***** 
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III B.Tech II Semester Supplementary Examinations, April - 2021 

POWER SEMICONDUCTOR DRIVES 
 (Electrical and Electronics Engineering) 

Time: 3 hours        Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1. a) Explain the family of torque-speed characteristics of 3-phase induction motor 

operating in constant torque and constant power regions. 

[7M] 

 b) What are the methods of controlling the speed of synchronous motor, how they are 

advantageous?  

[8M] 

2. a) The speed of separately excited dc motor is controlled by using 1-phase half 

controlled bridge converter; explain the operation with relevant wave forms. 

[7M] 

 b) A 200 V, 1500 rpm, 10 A, separately excited dc motor has an armature resistance 

of 1 Ω. It is fed from a single phase full converter with an ac source voltage of   

230 V, 50 Hz. Armature current is continuous. Calculate:  

i) Motor speed at the firing angle of 45
0
 and torque of 12 Nm  

ii) Developed torque at firing angle of 30
0
 and speed of 800 rpm.  

[8M] 

3 

 

a) Explain the working of 3-phase fully controlled bridge rectifier fed separately 

excited dc motor with necessary waveforms. 

[7M] 

 b) Obtain the speed torque characteristics of 3-phase controlled bridge rectifier fed dc 

series motor drive. 

[8M] 

4. a) Draw the block schematic of a dual converter controlled by four quadrant dc 

separately excited motor drive.  

[7M] 

 b) Draw and explain the forward motoring and regenerative braking operation of dc 

motor drive.   

[8M] 

5. a) Explain regenerative braking of copper fed separately excited dc motor drive. [7M] 

 b) A dc series motor is fed from 400V dc source through a chopper, has the following 

parameters: ra = 0.05 Ω, rs = 0.007 Ω, k = 5x10
–3

 Nm/Amp
2
. The average armature 

current of 200 A is ripple free. For a chopper duty cycle of 50% determine:        

(i) input power from source, (ii) motor speed and (iii) motor torque.  

[8M] 

6. a) How do you control the speed of the delta connected 3-phase induction motor with 

3-thase ac voltage controller? 

[7M] 

 b) Explain the operation of voltage source inverter fed 3-phase induction motor.  [8M] 

7. a) Explain with circuit diagram and waveforms, the rotor chopper speed control of 

slip ring induction motor. 

[7M] 

 b) Draw the block diagram of closed loop control of static Scherbius drive and 

explain its functioning. 

[8M] 

8. a) Explain the closed loop speed control of synchronous motor with a neat block 

diagram?  

[7M] 

 b) How the output voltage of a VSI is improved by PWM techniques? Explain. 

 

***** 

[8M] 
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1. a) Explain the terms SSI, LSI, VLSI and ULSI with the number of transistors per chip and 

applications. 

[7M] 

 b) Briefly explain about the different steps involved in the IC fabrication process? [8M] 

2. a) Draw the circuit for CMOS inverter and explain the transfer characteristics using 

necessary equations. 

[8M] 

 b) With neat sketch clearly explain body effect of MOS transistor. 

 

[7M] 

3. a) Draw the stick diagram and layout for the following function. f= AB
/
+A

/
C+BC

/
. [8M] 

 b) What are design rules? Why is metal-metal spacing larger than poly-poly spacing? 

 

[7M] 

4. a) What are the issues involved in driving large capacitor loads in VLSI circuit regions? 

Explain. 

[8M] 

 b) Derive the expression for propagation delay in the case of cascaded pass transistors. 

 

[7M] 

5. a) With suitable example, explain how switch logic can be implemented using Pass 

Transistors?  

[7M] 

 b) Briefly discuss about the scaling limits on logic levels and supply voltage due to noise. 

 

[8M] 

6. a) Explain about the principle and operation of FPGAs. What are its applications? [8M] 

 b) Draw the schematic for PAL and explain the principle. What are the advantages of 

PALs? 

 

[7M] 

7. a) With suitable examples explain the various data objects in VHDL. [8M] 

 b) Write a short note on Libraries and Bindings. 

 

[7M] 

8. a) Briefly discuss about the Static Timing Analysis. [7M] 

 b) Write a short note on Major Net list formats for design representation. [8M] 

 

***** 
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POWER SEMICONDUCTOR DRIVES 
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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) State essential parts of electrical drives. [3M] 

 b) What are the advantages of three phase drives over single phase drives? [4M] 

 c) Discuss with the suitable diagrams for the operation of Quadrant II choppers. [4M] 

 d) Why stator voltage control is suitable for speed control of induction motors in fan and 

pump drives? 

[3M] 

 e) Why rotor resistance control is preferred in low power crane drives? [4M] 

 f) How is the output voltage of a VSI improved by PWM techniques? [4M] 
 

 

PART –B                                                    (48 Marks) 

2. a) Explain with proper circuit diagram speed-torque characteristics of DC Motor dynamic 

braking for the following types:  

(i) Separately excited DC Motor; (ii) Series DC Motor. 

[8M] 

 b) Discuss in detail about the counter current and dynamic braking operations of DC shunt 

motor. 

 

[8M] 

3. a) The speed of a 125 HP, 600 V, 1800 rpm, separately excited DC motor is controlled by 

a three phase full converter. The converter is operated from a 3-ϕ, 400 V, and 60 Hz 

supply. The rated armature current of the motor is 165 A. The motor parameters are 

Ra=0.0874 Ω, La=6.5 mH and Kaϕ=0.33 V/rpm. The converter and ac supply are 

considered to be ideal. Compute: i) No load speeds at firing angles α=0
0
 and α=30

0
. 

Assume that at no load the armature current is 10% of the rated current and is 

continuous. ii) Find the firing angle to obtain the rated speed of 1800 rpm at rated motor 

Current. 

[8M] 

 b) Explain the operation of a separately excited dc motor supplied from 3-phase fully 

controlled rectifier with necessary diagrams. Assume Continuous conduction. 

 

[8M] 

4. a) Explain the principle of speed control of a DC Motor and show how it can be achieved 

by a chopper. 

[8M] 

 b) Explain regenerative braking and dynamic braking of separately excited DC motor by 

chopper control. 
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5. a) A three-phase, 6-pole, star connected squirrel cage induction motor is to be controlled 

by terminal voltage variation using pairs of inverse parallel connected thyristors on each 

supply line. Sketch a diagram of this arrangement and list out the advantages and 

disadvantages of thyristor control using symmetrical phase angle triggering.  

[8M] 

 b) Derive the torque equation of three phase induction motor from equivalent circuit. 

 

[8M] 

6. a) A static Kramer drive is used for the speed control of a 4 pole slip ring induction motor 

fed from 415 V, 50 Hz supply. The inverter is connected directly to the supply. If the 

motor is required to operate at 1200 rpm, find the firing advance angle of the inverter. 

Voltage across the open circuited slip rings at stand still is 700 V. Allow a voltage drop 

of 0.7 V and 1.5 V across each of the diodes and SCRs respectively. Neglect Inductor 

drop. 

[8M] 

 b) Discuss about the static Scherbius drive in detail. 

 

[8M] 

7. a) Draw the block diagram of a closed loop synchronous motor drive fed from VSI and 

explain. 

[8M] 

 b) Describe the open loop and closed loop methods of speed control of a synchronous 

motor using VSI. 

[8M] 

 

***** 
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REFRIGERATION AND AIR CONDITIONING  
(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 

 (Refrigeration and Psychrometric tables and charts allowed)  
***** 

 

PART –A                                                              (22 Marks) 

1. a) Explain the term “ton of refrigeration” [3M] 

 b) What is purpose of condenser and evaporator in vapour compression system? [4M] 

 c) Name the refrigerants used in Li-Br and Aqua Ammonia Vapor absorption systems. [3M] 

 d) Draw configuration diagram of Electrolux refrigeration system. [4M] 

 e) Distinguish between RSHF and GSHF. [4M] 

 f) How to estimate latent heat load and sensible heat load? [4M] 

 

PART –B                                                              (48 Marks) 

2.  A dense air machine is to produce 35 kW of refrigeration with a compressor entrance 

pressure of 1.5 bar and a temperature of 0
0
C.  The compressor discharge pressure is      

20.5 bar. The air temperature leaving the cooler is 38.5
0
C. The index of compression and 

expansion are 1.25 and 1.35 respectively. The clearance factor of the compressor is 2%. 

Calculate:   

i)  the refrigerating effect per kg of air circulated per minute. ii) the volumetric 

efficiency of compressor and  iii)  piston displacement.  

Assume compressor is single acting and speed of the compressor is 240 rpm. 

 

[16M] 

3.  A simple saturation cycle using Freon 22 is designed for a load of 100 TR. The saturated 

suction and discharge temperatures are 5
0
C and 40

0
C respectively. Calculate: 

i) The mass flow rate of refrigerant;  ii) The COP and isentropic horsepower. iii) The heat 

rejected in the condenser. Use the following data: 

Temperature 

(
0
C) 

Pressure 

(bar) 

hf 

(kj/kg) 

hg 

(kj/kg) 

Sf 

(kj/kg-k) 

Sg 

(kj/kg-k) 

υg 

(m
3
/kg) 

5 

40 

5.836 

15.331 

205.9 

249.53 

407.1 

416.4 

1.02115 

1.16659 

 

1.7447 

1.69953 

0.404 

Specific heat of vapour is 0.65 kJ/kg.K. 

 

[16M] 

4. a) What are the advantages and disadvantages of capillary tube over other types of 

expansion   devices? 

[8M] 

 b) Explain the ozone depletion and global warming issues. 
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5. a) Explain the various components of Steam Jet Refrigeration system and clearly discuss the 

function of each component. 

[8M] 

 b) With a neat sketch explain the working principle of a three fluid vapour absorption 

refrigeration system. 

 

[8M] 

6. a) Describe the following psychrometric processes: 

i) cooling with dehumidification;   ii) cooling with adiabatic humidification. 

[8M] 

 b) Define human comfort and explain the factors which affect the human comfort. 

 

[8M] 

7. a) Air at 37
0
C, 44 percent relative humidity, is cooled to 23

0
C by spraying water at 13

0
C into 

it. The mixture pressure remains constant at 101.3 kPa. Assuming that all of the water 

evaporates and that the mixing occurs in an insulated duct, calculate the mass of water 

added per kilogram of air. 

[8M] 

 b) Explain solar energy assisted heat pumps by drawing the circuit.  [8M] 

 

***** 
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RAPID PROTOTYPING  
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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 are the advantages of Rapid Prototyping? [3M] 

 b) State the limitations of Laminated Object Manufacturing. [4M] 

 c) Write the critical factors that influence the performance of SLS process. [4M] 

 d) Classify direct and In direct rapid tooling methods. [3M] 

 e) List out various STL file problems. [4M] 

 f) How does aerospace technology make use of rapid tooling applications? [4M] 

 

PART –B                                                   (48 Marks) 

2. a) Explain photo polymerization of SL reins. [8M] 

 b) With a neat sketch explain the working principle of Solid Ground Curing. 

 

[8M] 

3 a) What are the different types of materials used in FDM and LOM processes? [8M] 

 b) What is the concept of solid based rapid prototyping system? 

 

[8M] 

4  Describe the working of 3D Printing process with a neat sketch. List the merits, 

demerits and applications.  

 

[16M] 

5 a) Explain the different steps involved in Die casting with neat sketches. [8M] 

 b) Name Some direct rapid tooling techniques. Discuss any one. 

 

[8M] 

6  Write short notes on the following: 

(i) Influence of building orientation                  (ii) File exchange errors  

(iii) Magics software                                         (iv) Mimics software. 

 

[16M] 

 

7  Summarize the applications of prototyping in engineering, analysis and 

planning, aerospace industry, medical and bioengineering. 

[16M] 

 

***** 
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