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Code No: RT31015 

 

III B. Tech I Semester Supplementary Examinations, May -2016 

TRANSPORTATION 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  

1 a) What are the objectives of highway planning? [3M] 

 b) What are the disadvantages of steep camber? [4M] 

 c) Differentiate between Parking Index and parking turnover. [4M] 

 d) Determine the Group index for the following data. Liquid limit of soil = 48%, Plastic 

Limit = 35%, soil passing through the 0.075mm sieve 52%. 

[4M] 

 e) What are the properties to be tested on aggregates for finding their suitability in road 

construction? 

[4M] 

 f) Explain mud pumping in rigid pavements. [3M] 

PART –B 

2 a) Bring out the salient features of Nagpur Road Plan. [4M] 

 b) Explain the functional classification of highways as per Nagpur Plan. [8M] 

 c) What is master Plan? Explain the importance of master plan in highway planning? [4M] 

3 a) Derive an expression for extra widening on horizontal curves. [4M] 

 b) Find out the length of transition curve length for the following data. 

Radius of horizontal curve =400m. Design speed = 100kmph, length wheel base = 

6.2m, number of lanes = 2 location at the rain fall = heavy, terrain condition = hilly, 

superelevation is introduced by rotating the edges with reference to centre line and 

the rate of introduction of superelevation is 1 in 150. Width of highway is 7m. 

[8M] 

 c) Explain grade compensation and critical length of grade. [4M] 

4 a) What are desire lines? Explain Road side interview method of organizing OD 

studies. 

[6M] 

 b) Distinguish between collision and condition diagrams? Explain different measures to 

be adopted for the reduction of accidents. 

[6M] 

 c) The following average observations are recorded in speed studies using a floating car 

method. Compute the average journey Speed and Running speeds. Assume a trip 

length of 2.5km in each direction. 
Direction Journey 

time in 

min-sec 

Stopped 

delay, 

min-sec 

Number of 

vehicles over 

taken by test 

vehicle 

Number of 

vehicles over 

taking the 

test vehicle 

Number of 

vehicles 

coming in 

the opposite 

direction 

N-S 6-40 1-43 3 3 275 

S-N 7-20 1-34 5 8 300 
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5 a) How do you determine the flakiness index of road aggregates? What are the 

prescribed limits of flakiness index for the road aggregates given by IRC? 

[8M] 

 b) What are the different tests to be organized on bitumen sample and explain how the 

test results are used for selecting as binding material in road construction? 

[8M] 

6 a) Explain various factors influencing pavement design. [8M] 

 b) Compute the stresses due to wheel loads for the following data. 

Pavement thickness =20cm, Wheel load = 4100kg, Radius of contact area = 18cm, 

Modulus of elasticity of concrete = 3 x 10
5 

kg/cm
2 

Modulus of subgrade reaction = 5.4 kg/cm
3
, Poisson’s Ratio = 0.15. 

 

[8M] 

7 a) What are the various types of flexible pavement failures? Explain briefly. [8M] 

 b) What are requirements of filler and sealer materials for using them in the 

construction of cc pavements? 

[8M] 
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Code No: RT31025 

 

III B. Tech I Semester Supplementary Examinations, May -2016 

POWER ELECTRONICS  
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

***** 

 

PART –A  

1 a) What is the most effective method of turning on an SCR? Explain. [3M] 

 b) What is the difference between a semi convertor & fully controlled convertor? [4M] 

 c) What is TRIAC? What are the effective modes of operation of a TRIAC? [3M] 

 d) What is a cyclo convertor? What are its types? [4M] 

 e) What is a motoring chopper? Give expression for input and output voltage. [3M] 

 f) What is a series inverter? Briefly explain. [4M] 

PART -B 

2 a) Explain turn on characteristics of SCR and mention different  factors that influence 

the turn on time of SCR. 

[6M] 

 b) Explain turn-on and turn-off process of GTO with necessary diagram. [6M] 

 c) Why is pulse train gating preferred over pulse gating?  [4M] 

3  

a) 

Explain the following converters with neat circuit diagrams and waveforms:  

1- phase full converter  with R-L Load 

 

[6M] 

 b) 3- phase full bridge converter with R Load [5M] 

 c) 1- phase semi converter  with R-L-E Load. [5M] 

4 a) Explain the principle of operation of Class A Chopper with a neat circuit diagram. [6M] 

 b) A Class-A chopper is supplied from a battery of voltage 120V. The load voltage   

waveform consists of rectangular pulses of duration 2m sec followed by off periods of 

2.5 msec. Determine the average and r.m.s values of the supply voltage, r.m.s value of 

the fundamental component of supply voltage and ripple factor. 

[10M] 

5 a) Explain single phase bridge inverter with neat circuit diagram. [8M] 

 b) Explain single phase CSI with ideal switches with neat circuit diagram and           

waveforms. 

[8M] 

6 a) What is the difference between A.C. Voltage controller and a Cyclo convertor. [8M] 

 b) Explain the operation of a step down cycloconvertor with  fo   = 2fs. [8M] 

7 a) Discuss the operation of a single-phase half bridge inverter. [8M] 

 b) Explain the implementation of sine triangular PWM technique. [8M] 

***** 
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III B. Tech I Semester Supplementary Examinations, May -2016 

THERMAL ENGINEERING – II 

(Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

           (Use of steam tables and Mollier chart is allowed) 
*****   

 

PART –A  

1 a) Explain the concept of Mean temperature of heat addition. [4M] 

 b) Define Stoichiometric quantity of air.  [3M] 

 c) What is the need of compounding steam turbine and list out different methods of 

compounding? 

[4M] 

 d) Draw velocity triangle for 50% reaction steam turbine. [4M] 

 e) Draw the T-s diagram of a reheat gas turbine cycle. [3M] 

 f) Define propulsive efficiency and thermal efficiency of jet propulsion system. [4M] 

PART -B 

2 a) The steam is supplied to a steam turbine at a pressure of 32 bar and a temperature 

410°C. The steam then expands isentropically to a pressure of 0.08bar. Find the 

dryness fraction of steam at the end of expansion and thermal efficiency of the 

cycle. If the steam is reheated at 5.5 bar to a temperature of 395° C and then 

expands isentropically to 0.08 bar, what will be the dryness fraction at the end of 

final expansion and the thermal efficiency of the cycle? 

[10M] 

 b) Why is the actual temperature of real gas combustion process much less than the 

adiabatic flame temperature. 

[6M] 

3 a) With the help of a neat diagram explain the working principle and construction of 

any water tube boiler. 

[8M] 

 b) Calculate the height of chimney required to produce a draught equivalent to 1.7cm 

of water if the flue gas temperature is 270°C and ambient temperature is 22°C and 

minimum amount of air per kg of fuel is 17kg. 

[8M] 

4 a) Steam enters an impulse wheel having a nozzle angle 20
0
 at a velocity of 450 

m/sec. The exit angle of moving blade is 20
0
 and the relative velocity of steam 

may be assumed to remain constant over the moving blades. If the blade speed is  

180m/sec; Calculate i) Blade angle at inlet, ii) Work done per kg of steam, iii) 

Power developed if rate of steam flow is 1.6 kg/sec. 

[10M] 

 b) Explain the phenomenon of meta stable flow of steam through a nozzle. What is 

the significance of Wilson’s line in it? 
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5 a) Deduce an expression for work done per stage of a reaction turbine [8M] 

 b) Following particulars refer to a compound turbine: Inlet pressure and temperature 

to the first stage are: 20 bar and 250
0
C, pressure at entrance to next stage is 1.5 

bar and exhaust pressure is 0.05 bar. Stage efficiency is 0.77. Determine i) 

Internal heat drop, ii) If external losses are 4% of total isentropic heat drop, 

calculate overall efficiency ratio, iii) Reheat factor. 

 

[8M] 

6 a) With the help of a neat diagram explain the working of a regenerative cycle gas 

turbine also compare the performance with simple cycle. 

[8M] 

 b) Derive an equation for thermal efficiency of a simple gas turbine cycle in terms of 

pressure ratio and specific heat ratio. 

 

[8M] 

7 a) State the fundamental difference between the jet propulsion and rocket propulsion [6M] 

 b) A jet plane having 2 jets works on turbo-jet system. It flies at a speed of 800km/hr 

at an altitude where density of air is 0.15 kg/m
3
. The propulsive efficiency is 55%. 

The drag on the plane is 6500N. Calculate i) Absolute velocity of jet ii) quantity 

of compressed air and  iii) diameter of jet. 

[10M] 
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III B. Tech I Semester Supplementary Examinations, May -2016 

ANTENNAS AND WAVE PROPAGATION  
(Electronics and Communication Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

*****   

 

PART –A  

1 a) Distinguish between isotropic and directional radiators. [3M] 

 b) What is a retarded potential? [3M] 

 c) Why array antennas are preferred over a single radiator? [4M] 

 d) Distinguish between resonant and non-resonant radiators. [4M] 

 e) What are the applications of reflector antennas? [4M] 

 f) What is the effect of earth’s curvature on radio wave propagation? [4M] 

PART -B 

2 a) Explain antenna radiation mechanism with a two wire line. [8M] 

 b) The radial component of the radiated power density of an infinitesimal linear dipole 

is given by Wav = A0 sin
2
θ / r

2 
ar W/m

2. 
Find its maximum directivity.

 
[8M] 

3 a) Derive the expressions for field components of an alternating current element 

located at the origin? 

[12M] 

 b) What are Radiative, inductive and electrostatic field components derived in the 

above expressions? 

[4M] 

4 a) Prove that maximum of the first minor lobe is 13.46 db down from the maximum at 

the major lobe of an N-element linear array. 

[8M] 

 b) What is broadside array and derive the expression for angles of nulls, maxima and 

half power points? 

[8M] 

5 a) Give the construction details and radiation pattern of travelling wave antenna. [8M] 

 b) Explain the working of helical antenna in axial mode? [8M] 

6 a) What is aperture blocking and how to avoid it with cassegrain feed mechanism? [8M] 

 b) Explain in detail about pyramidal horn antenna. [8M] 

7 a) Write the expression for field strength of ground wave and explain all the terms. [8M] 

 b) How earth’s surface reflects radio waves? [8M] 

***** 
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III B. Tech I Semester Supplementary Examinations, May -2016 

OPERATING SYSTEMS 

(Common to CSE and IT) 

Time: 3 hours                                                               Max. Marks: 70 
 

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

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

*****   

 

PART –A  

1 a) Write short notes on device controller and driver. [3M] 

 b) What is a Dispatcher? Mention its functions. [4M] 

 c) Describe how the Swap () instruction can be used to provide mutual exclusion 

that satisfies the bounded-waiting requirement. 

[4M] 

 d) Explain the difference between internal and external fragmentation. [4M] 

 e) What are the various data structures used for implementing banker’s 

algorithm? Provide a brief description of each. 

[4M] 

 f) Write short notes on virtual file system. [3M] 

PART -B 

2 a) Write an overview of computer system.   [10M] 

 b) Describe the features of a distributed operating system. 

 

[6M] 

3 a) What is a scheduler? List and describe different types of schedulers. [6M] 

 b) Write in detail about the thread libraries. 

 

[10M] 

4 a) Present producer-consumer problem. Explain how to solve it.   [8M] 

 b) Distinguish between counting and binary semaphores. Show when does the 

semaphore definition requires busy waiting. Suggest a solution to overcome 

this problem. 

 

[8M] 

5 a) Consider the reference string: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1 

for a memory with three frames. Trace FIFO, optimal, and LRU page 

replacement algorithms. 

[6M] 

 b) Discuss in detail about various page table structures. 

 

[10M] 

6 a) Explain in detail about deadlock detection techniques. [8M] 

 b) Explain how to recover the system from a deadlock. 

 

[8M] 

7 a) How to provide protection to a file system? Explain. [8M] 

 b) Write in detail about the on-disk and in-memory structures used to implement a 

file system. 

[8M] 
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III B.Tech I Semester Supplementary Examinations, May - 2016 

STRUCTURAL ANALYSIS – II 

 (Civil Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Define the terms normal thrust and radial shear force, as applied in three-hinged arches. [5M] 

 b) A 3 hinged arch has a span of 30m and a rise of 10m. The arch carries a uniformly 

distributed load of 60kN/m on the left of its span. It also carries 2 concentrated loads of 

160kN &100kN at 5m and 10m from the right end. Determine the horizontal thrust at 

each support. 

 

[10M] 

2 a) Obtain an expression for the horizontal thrust, caused by the rise of temperature of a 

two-hinged arch. 

[6M] 

 b) A two-hinged parabolic arch of span 30m and rise 5m carries a point load of 150kN at a 

distance 10m from the left hinge. Determine the normal thrust and radial shear. Take 

I=I0secθ. 

 

[9M] 

3 a) What are the assumptions in cantilever method? [5M] 

 b) Analysis the building frame subjected to horizontal force as shown in figure-1 use 

cantilever method. 

 

 
 

 

[10M] 

4 a) What are stiffening girders? Discuss their uses and types. [6M] 

 b) A suspension cable of 30m span and 3m dip is stiffened by a three-hinged girder. The 

dead load is 10kN/m. Determine the maximum tension in the Cable and maximum 

bending moment in the girder dip to concentrated load of 100kN crossing the girder, 

assuming that the whole dead load is carried by the cable without stressing the girder. 
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5 a) Define the term “carry over factor”. Derive a relation for the stiffness factor for a beam 

simply supported at its both ends. 

[8M] 

 b) A continuous beam ABC is fixed at A and is simply supported at Band C. The span AB 

is 6m and carries a UDL of 1kN/m. The span BC is 4m and carries a UDL of 3kN/m. 

Determine the fixed end moments. 

 

[7M] 

6 a) Write down the step wise procedure for kani’s method. [7M] 

 b) Analyze the frame shown in figure-2 by kani’s method. 

 

 
 

[8M] 

7 a) Is it possible to develop the flexibility matrix for an unstable structure? Discuss. [6M] 

 b) Analyze the continuous beam shown in figure-3 by the flexibility method and draw the 

bending moment diagram. 

 
 

[9M] 

8 a) How are the basic equations of stiffness matrix obtained? [5M] 

 b) Analyze the continuous beam shown in figure-4 by the stiffness method and draw the 

bending moment diagram. 

 

 
 

 

[10M] 

***** 
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III B.Tech I Semester Supplementary Examinations, May - 2016 

ELECTRICAL MACHINES-III 

 (Electrical and Electronics Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Explain the cross-field theory in single phase induction motor.  

 b) Explain the construction features of single phase induction motor. 

  

2 a) Derive an expression for e.m.f induced per phase in a 3-phase alternator? Mention how 

different winding factors affect the induced e.m.f. 
 

 b) A 3-phase, 50 Hz, 2-pole, star connected turbo-alternator has 54 slots with 4 conductors 

per slot. The pitch of the coils is 2 slots less than the pole pitch. If the machine gives 

3300 V between the lines on open circuit with sinusoidal flux distribution, determine the 

useful flux per pole.  

  

3 a) What is synchronous reactance? Explain the experimental procedure to determine 

synchronous reactance and impedance of an alternator. 
 

 b) The flux distribution curve of a smooth-core, 50 Hz, alternator is B=(10 sin θ + 2 sin 3θ 

+ 2 sin 5θ + 2 sin 7θ) kilo-gauss when θ is measured from the neutral axis. The pole 

pitch is 35 cm, core length 32 cm, and the stator coil span four-fifths of the pole pitch. 

Determine the equation for the e.m.f induced in one turn and its r.m.s value. 

  

4 a) What is voltage regulation of an alternator? With necessary diagram, explain zero power 

factor method to determine the voltage regulation of an alternator.  
 

 b) A 3.5 MVA, 3-phase synchronous generator rated at 6.6 kV has 32 poles. It’s direct and 

quadrature axis synchronous reactance as measured by the slip test is 9.6 Ω and 6 Ω 

respectively. Neglecting armature resistance, determine the regulation and excitation 

e.m.f needed to maintain 6.6 kV at the terminals when supplying a load of 2.5 MW at 

0.8 power factor lagging. What maximum power can generator supply at the rated 

terminal voltage, if the field becomes open circuit?  

  

5 a) Discuss the phenomenon of sudden 3-phase short-circuit at armature terminals of an 

alternator. Draw the typical wave shape of the current and mark the different regions.  

 b) A 2 MVA, 3-phase, star connected, 4 pole, 750 rpm alternator is operating on 6000 V 

bus bars. The synchronous reactance is 6 ohm per phase. Find synchronizing power and 

torque for full load 0.8 power factor lagging. 
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6 a) Explain the variation of current and power factor of a synchronous motor with 

excitation.  

 b) A 2.3 kV, 3-phase star connected synchronous motor has Zs=(0.2+j2.2) ohms per phase. 

The motor is operating at 0.5 power factor leading with a line current of 200 A. 

Determine the generated e.m.f per phase. 

  

7 a) Explain the hunting of a synchronous machine. What is the purpose of damper windings 

in a synchronous machine?   
 

 b) Briefly explain the following starting methods of synchronous motor (i) Auxiliary motor 

starting (ii) Induction motor starting.  

  

8  What is a reluctance motor? Explain its principle of operations. Also explain the torque 

production mechanism in reluctance motors. 
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III B.Tech I Semester Supplementary Examinations, May - 2016 

ANTENNAS AND WAVE PROPAGATION 

(Electronics and Communication Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Evaluate the directivity of       

(i) An isotropic source       (ii) Source with bidirectional cos θ power pattern. 

[8] 

 b) Explain in detail the terms beam efficiency and directivity. Use relevant expression 

and diagrams. 

 

[7] 

2 a) Define and explain retarded potentials of an antenna. [8] 

 b) Find the radiation resistance of a single-turn and an 8-turn small circular loop antenna. 

The radius of the loop is λ/25 and the medium is free space. 

 

[7] 

3 a) What is the requirement for tapering of arrays?  Describe  the applications of arrays [8] 

 b) Calculate i. HPBW ii. Solid Angle if a linear array having 10 isotropic point source 

with λ/2 spacing and phase difference  δ=900. 

 

[7] 

4 a) Draw the radiation pattern for traveling wave antenna for L=λ/2,λ,2 λ,4λ and 8 λ. [8] 

 b) Derive an expression for radiated electric field strength of a traveling wave radiation 

of length ‘l’ 

 

[7] 

5 a) Design a Yagi-Uda array having five elements to operate at 500 MHz with a folded 

dipole feed. What are the lengths of reflector, directors and driven elements? What is 

the spacing between directors, spacing between reflector and driven element? What is 

the bandwidth and gain? 

[8] 

 b) What is spillover with reference to parabolic reflectors? Explain the remedial            

measures to reduce spill over.   

 

[7] 

6 a) Explain Non metallic dielectric Lens antennas in detail.    [8] 

 b) Present the classification of horn antennas and discuss the characteristics of each type.  

 

[7] 

7 a) Describe the following: i) Space wave propagation. ii) Duct propagation [8] 

 b) A radio link has to be established between two earth stations at a distance of 

25000km. If the height of ionosphere is 200km and its critical frequency is 5MHz. 

Calculate the MUF for the given path. Also calculate the electron density in the 

ionosphere layer. 

 

[7] 

8 a) What is meant by the term fading? Explain in brief different types of fading [8] 

 b) Derive the field strength of tropospheric wave. [7] 

***** 
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III B.Tech I Semester Supplementary Examinations, May - 2016 

MICRO PROCESSORS AND MULTICORE SYSTEMS 

 (Computer Science and Engineering) 

Time: 3 hours           Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry equal marks 

***** 

1 a) Explain the register set of 8086 processor. [8] 

 b) What is addressing mode? Explain different type of addressing modes in 8086 with 

examples. 

 

[7] 

2 a) Explain the implementation of jumps and conditional jumps in assembly language with 

example programs. 

[10] 

 b) Write assembly language instructions to implement delay of 10msec. 

 

[5] 

3 a) List the string Instructions and Explain with suitable examples. [8] 

 b) Write an ALP in 8086 to exchange two blocks of 8 bit numbers using string instructions. 

 

[7] 

4 a) List and explain Bit manipulation instructions of 8086 with examples. [7] 

 b) What are assembler directives? Explain the significance of the following assembler 

directives with suitable examples i) LENGTH ii) TYPE iii) DB iv) EQU. 

 

[8] 

5 a) Explain briefly about interrupt structure and its importance. [8] 

 b) Describe the response of 8086 processor, when interrupt coming on INTR. 

 

[7] 

6 a) Write an ALP in 8086 to divide a 32-bit number by a 16-bit numbers. [8] 

 b) Write an ALP to convert a 3- digit BCD number to binary number. 

 

[7] 

7 a) Explain the control register structure of 80386 and explain what are debug and test 

register. 

[8] 

 b) Explain briefly about branch prediction method. 

 

[7] 

8 a) Draw the flag register of 80486 processor and explain the function of each flag in detail. [8] 

 b) Explain the features of Dual core processor in details. 

 

 

[7] 
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