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II B. Tech I Semester Supplementary Examinations, May - 2018 

FLUID MECHANICS 
(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  

1. a) Define specific volume and specific gravity of a fluid.  

 b) What is center of pressure?  

 c) What are the applications of momentum equation?  

 d) Differentiate smooth and rough flows.  

 e) Define Vena-contracta  

 f) Define drag and lift force of an object immersed in a liquid.  

PART -B 

2. a) Calculate specific weight, density and specific gravity of two liters of a liquid 

which weigh 15 N. 

 

 b) Define pressure. Obtain an expression for the pressure intensity at a point in a 

fluid. 

 

3. a) Differentiate between: 

(i) Steady and Unsteady flow 

(ii) Uniform and non uniform flow 

(iii)Laminar and turbulent flow 

(iv) Rotational and irrotational flow 

 

 b) Derive the equation of continuity for one dimensional flow of an incompressible 

fluid. 

 

4. a) Write Euler’s equation of motion long a streamline and integrate it to obtain 

Bernoulli’s equation. State all assumptions made. 

 

 b) What are the surface and body forces associated with fluid flow? How are they 

incorporated in Euler’s equation? 

 

5. a) What are hydraulic grade line and total energy line? How do you draw the same?  

 b) What do you mean by pipe in series and pipes in parallel?  

6. a) Define velocity of approach. How can you account for it while computing the 

discharge over weirs? 

 

 b) A pitot-tube is inserted in a pipe of 300mm diameter. The static pressure in pipe is 

100mm of mercury (vacuum). The stagnation pressure at the center of the pipe, 

recorded by the pitot tube is 0.981N/cm
2
. Calculate the rate of flow of water 

through pipe, if the mean velocity of flow is 0.85 times the central velocity. Take 

Cv=0.98. 
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7. a) Define boundary layer and explain the fundamental causes of its existence. Also 

discuss the various methods of controlling the boundary layer. 

 

 b) It is required to determine the frictional drag of a submarine. The length of the hull 

is 75m and its surface area is 3000m
2
. The submarine is travelling at a constant 

speed of 5m/s. critical Reynolds number at which the flow in the boundary layer 

changes from laminar to turbulent is 5 x 10
5
. Assuming that the boundary layer at 

the leading edge is laminar, obtain the frictional drag and the power required to 

propel the submarine at 5m/s. take  �=1 x 10
-6

m
2
/s and �=1000kg/m

3
. 
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II B. Tech I Semester Supplementary 

Time: 3 hours                        
 

Note: 1. Question Paper 

 2. Answer

 3. Answer any 

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

1. a) Explain the terms i) Resistivity and ii) Conductivity and give its units

 b) Define the following terms w.r.t network Graph theory:

i)Connected graph   ii) Tree   iii) Links

 c) Explain the term Quality factor of

 d) State the Norton’s Theorem

 e) What are the conditions 

 f) Distinguish between Homogeneous and Non 

2. a) Explain the principle of Duality with an example

 b) Using node analysis, find I for the circuit diagram shown below:

 

3. a) Prove that in a pure inductive circuit the active power supplied over a complete 

cycle averages out to Zero.

 b) A certain inductive coil takes 15A when the supply voltage is 230 V, 50 Hz. If 

the frequency is changed to 40 Hz, the current increases to 17.2 A. Calculate 

the resistance and the inductance of the coil.

 

4. a) Derive the equation for Equivalent inductance , 

coupled in series opposing and mutual inductance exists between them

 b) A coil of resistance 50

capacitor and is supplied at constant voltage and variable frequency source. If 

the maximum current is 1A at 75 Hz determine the frequencies when the 

current is 0.5A. 

II B. Tech I Semester Supplementary Examinations, May - 201

NETWORK ANALYSIS 

(Com to ECE, EIE and ECC) 

                                                                   

Question Paper consists of two parts (Part-A and Part-

Answer ALL the question in Part-A  

3. Answer any FOUR Questions from Part-B 

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

 

PART –A  

Explain the terms i) Resistivity and ii) Conductivity and give its units 

Define the following terms w.r.t network Graph theory: 

i)Connected graph   ii) Tree   iii) Links 

Explain the term Quality factor of a circuit in resonance 

Norton’s Theorem 

What are the conditions to be fulfilled for reciprocity of a two port network

Distinguish between Homogeneous and Non –Homogeneous equations 

PART -B 

principle of Duality with an example 

Using node analysis, find I for the circuit diagram shown below: 

Prove that in a pure inductive circuit the active power supplied over a complete 

averages out to Zero. 

inductive coil takes 15A when the supply voltage is 230 V, 50 Hz. If 

the frequency is changed to 40 Hz, the current increases to 17.2 A. Calculate 

the resistance and the inductance of the coil. 

Derive the equation for Equivalent inductance , when two inductors are 

coupled in series opposing and mutual inductance exists between them 

A coil of resistance 50Ω and inductance 9H is connected in series with a 

capacitor and is supplied at constant voltage and variable frequency source. If 

he maximum current is 1A at 75 Hz determine the frequencies when the 
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-B) 

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

(2M) 

(3M) 

(2M) 

(3M) 

for reciprocity of a two port network (2M) 

 (2M) 

(7M) 

 

(7M) 

Prove that in a pure inductive circuit the active power supplied over a complete (7M) 

inductive coil takes 15A when the supply voltage is 230 V, 50 Hz. If 

the frequency is changed to 40 Hz, the current increases to 17.2 A. Calculate 

(7M) 

when two inductors are 

 

(6M) 

 and inductance 9H is connected in series with a 

capacitor and is supplied at constant voltage and variable frequency source. If 

he maximum current is 1A at 75 Hz determine the frequencies when the 

(8M) 
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5. 

 

Use Thevenin’s theorem to find the current I that will flow through the switch 

S in the circuit shown in figure, 

as the magnitude of I 

6. a) Explain the interrelationships between Z

parameters for a two port network

 b) For the network shown, determine Y

7. a) Derive the step response of RL circuit in s

 b) The network shown in figure, is initially under steady state condition. The 

switch is opened at t=0. Find the voltage across inductance as a function 

 

 

 

 

 

 

 

 

 

Use Thevenin’s theorem to find the current I that will flow through the switch 

S in the circuit shown in figure, when S is closed. Specify the direction as well 

Explain the interrelationships between Z-parameters in terms of ABCD 

parameters for a two port network 

For the network shown, determine Y11 and Y21 with 3 Ω load across port 2.

Derive the step response of RL circuit in s-domain 

The network shown in figure, is initially under steady state condition. The 

switch is opened at t=0. Find the voltage across inductance as a function 

2 of 2 

R16 

Use Thevenin’s theorem to find the current I that will flow through the switch 

when S is closed. Specify the direction as well 

 

(14M) 

parameters in terms of ABCD - (7M) 

 load across port 2. 

 

(7M) 

(5M) 

The network shown in figure, is initially under steady state condition. The 

switch is opened at t=0. Find the voltage across inductance as a function of t. 

 

(9M) 
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II B. Tech I Semester Supplementary Examinations, May - 2018 

STATISTICS WITH R PROGRAMMING 
(Com to CSE & IT) 

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  

1. a) What is variable scope? (2M) 

 b) Explain about quote( ) function. (2M) 

 c) Distinguish between max( )  and pmax( ) functions. (2M) 

 d) Explain about R graphics devices. (3M) 

 e) Explain normal distribution. (3M) 

 f) Define random forest. (2M) 

PART –B 

2. a) Explain in detail about vectors in R. (7M) 

 b) Discuss about matrices in R. 

 

(7M) 

3. a) Describe quick sort implementation using recursion. (7M) 

 b) Justify the following: “R functions are first-class objects”. 

 

(7M) 

4. a) Write R code for the following: 

Three committees, of sizes 3, 4 and 5, are chosen from 20 people. What is the 

probability that persons A and B are chosen for the same committee? 

(10M) 

 b) What are the uses of scan( ) function? Explain with examples. 

 

(7M) 

5. a) Discuss about plot( ) and abline( ) functions with examples. (7M) 

 b) Explain about two density estimates on the same graph. 

 

(7M) 

6. a) Discuss about ANOVA. (7M) 

 b) Explain in detail about Poisson distribution. 

 

(7M) 

7.  Explain the following: 

a) Survival analysis 

b) Poisson regression 

(7+7M) 

 

 

 

 

1 of 1 

SET - 1 R16 



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

  

Code No: R1621351 

 

II B. Tech I Semester Supplementary Examinations, May - 2018 

FLUID MECHANICS AND OPEN CHANNEL HYDRAULICS 
(Agricultural Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

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

 

PART –A  

1. a) Define compressibility, vapour pressure and surface tension. (2M) 

 b) Explain why Cd of a venturi meter is more than that of an orifice meter. (2M) 

 c) Explain what each term in Bernoulli’s equation stands for. (2M) 

 d) What do you mean by pipes in series and pipes in parallel? (3M) 

 e) Give a detailed classification of channels. (3M) 

 f) Describe the types of hydraulic jump. (2M) 

PART -B 

2. a) Define Surface tension and Vapor Pressure and explain their influence on fluid 

motion.  

(7M) 

 b) A long steel rod of 2 cm diameter inclined at 60
o 

with the horizontal is smeared 

with glycerin of viscosity 8.5 poises. A smooth brass sleeve of internal 

diameter 2.05 cm and length 30 cm slides concentrically down along the rod. If 

the weight of the sleeve is 12.5 N, determine the uniform speed of motion. 

Assume that the annular space between the rod and sleeve is completely filled 

with the lubricant. 

 

(7M) 

3. a) Derive Euler’s equation of motion along a stream line for an ideal fluid stating 

clearly the assumptions. 

(7M) 

 b) Describe the thickness of boundary layer in a turbulent flow. 

 

(7M) 

4. a) Derive an equation for discharge through a rectangular notch. (7M) 

 b) Describe experimental method of determination of hydraulic coefficients. 

 

(7M) 

5. a) Show that the loss of head due to sudden expansion in pipe line is a function of 

velocity head. 

(7M) 

 b) The rate of flow of water through a horizontal pipe is 0.3 m
3
/s. The diameter of 

the pipe is suddenly enlarged from 250 mm to 500 mm. The pressure intensity 

in the smaller pipe is 13.734 N/cm
2
. Determine : (i) loss of head due to sudden 

enlargement, (ii) pressure intensity in the large pipe and (iii) power lost due to 

enlargement.      

                                           

(7M) 
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6.  The drag force F on a body in a supersonic flow is considered to depend on the 

length L.  Velocity V, diameter D, and fluid properties like density ρ, dynamic 

viscosity µ and bulk modulus of elasticity E. derive an expression for F. 

 

(14M) 

7. a) Derive the condition for the best side slope of the most economical trapezoidal 

channel. 

(7M) 

 b)    Design a concrete lined channel to carry a discharge of 500 cumecs at a slope 

of 1 in 4000.    The side slopes of the channel may be taken as 1:1. The 

Manning’s roughness coefficient for the lining is 0.014. Assume permissible 

velocity in the section as 2.5 m/s.     

(7M) 
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II B. Tech I Semester Supplementary Examinations, May - 2018 

FLUID MECHANICS   
(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 THREE Questions from Part-B 

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

PART –A 

1. a) Define viscosity? Why the viscosity of liquids usually decreases as the 

temperature increases. 

(4M) 

 b) What is centre of pressure? Where does it lie in relation to centre of gravity? (4M) 

 c) Write the Euler’s equation of motion along a streamline. (4M) 

 d) Define favorable and adverse pressure gradients. How they influence the boundary 

layer Separation. 

(4M) 

 e) Explain Total Energy Line and Hydraulic Gradient Line. (3M) 

 f) Briefly explain the process of calibration of an orificemeter. (3M) 

PART –B 

2. a) What is the significance of viscosity and surface tension in fluid flow 

phenomenon? Explain in detail with required equations. 

(8M) 

 b) A U-tube mercury manometer is used to measure the pressure of oil flowing 

through a pipe whose specific gravity is 0.85. The centre of the pipe is 15 cm 

below the level of mercury. The mercury level difference in the manometer is 25 

cm; determine the absolute pressure of the oil flowing through the pipe. 

Atmospheric pressure = 750 mm of Hg. 

 

(8M) 

3. a) Define stream function and velocity potential. What are their uses? (8M) 

 b) Find the absolute pressure at a depth of 5m below the surface of a liquid of relative 

density 0.85. The barometer reading on the surface is 750 mm of mercury. 

 

(8M) 

4. a) What are the surface and body forces? State the Bernoulli’s equation and discuss 

the significance of different terms. 

(8M) 

 b) A pipe line 300 m long has a slope of 1 in 100 and tapers from 1.2m diameter at 

the high end to 0.6 m at the low end. The discharge through the pipe is 5.4 

m
3
/minute. If the pressure at the high end is 70 KPa, find the pressure at the low 

end. Neglect losses. 

 

(8M) 

5. a) Explain how a boundary layer separates from boundary. What are the conditions 

under which separation takes place? 

(8M) 

 b) Write the Prandtl’s boundary layer equations and state their significance. 

 

(8M) 
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6. a) What do you mean by pipe in series and pipes in parallel? (6M) 

 b) Three pipes of 40 cm in diameter, 300 m long, 20 cm in diameter, 400 m long and 

30 cm in diameter, 200 m long are connected in series and the ends are connected 

to two tanks whose water level difference is 20 m. find the discharge through the 

compound pipe, (i) considering only frictional losses (ii) frictional and all other 

minor losses. Assume friction factor as 0.005 

 

(10M) 

7. a) Give the classification for notches and weirs. (6M) 

 b) Two orifices are fitted on the same side of the tank which is filled with water to a 

height of H. one orifice is located at a depth Z from the free surface of water and 

the other is located at the height Z from the bottom of the tank. Assuming same 

coefficient of velocity for both orifices, show that the jet will strike the ground at 

same horizontal distance from the tank. If H=5 m and Z=2 m, find the horizontal 

distance with velocity coefficient is 0.96. 

(10M) 
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II B. Tech I Semester Supplementary Examinations, May - 2018 

ELECTRICAL CIRCUIT ANALYSIS - II 
(Electrical and Electronics Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

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

 

PART –A 

1. a) What is the significance of phase sequence (3M) 

 b) Explain how the reactive power is measured in a 3-phase balanced system. (3M) 

 c) Derive transient response for R-L circuit using DC excitation. (4M) 

 d) List merits and demerits of Laplace transform. (4M) 

 e) Distinguish between Network analysis and synthesis. (4M) 

 f) Discuss the properties of positive real function. (4M) 

 

PART –B 

 

2. a) A balanced Delta connected load of 5.0 30
0
ohms and a balanced star connected 

load of 5.0 45
0
ohms are supplied by the same balanced 240V, 3 phase, ABC 

sequence system.  Obtain line currents IA, IB and IC in both type of connected 

systems. 

(8M) 

 b) Explain how three phase active and reactive power measured in three phase 

systems. 

 

(8M) 

3. a) Derive the expression for the total power in a three phase balanced circuit can be 

measured by using two watt meters. 

(10M) 

 b) The power input to a 2000 V, 50 Hz, 3 phase motor is measured by two 

wattmeters which indicate 300 KW and 100 KW respectively. Calculate the input 

power, power factor and the line current. 

 

(6M) 
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4. a) A  series   RL  circuit  with  R=100   ohms  and  L=  1H  has  a  sinusoidal  

voltage   source 300 sin(500t + φ) applied  at time when φ = 0 .          i) Find the 

expression for current ii) At what value of φ must the switch be closed so 

that the current directly enter steady state. 

(8M) 

 b) A step voltage V(t) = 100 u(t) is applied to a series RLC circuit with L=10H, 

R=2ohm and C= 5F. The initial current in the circuit is zero but there is an initial 

voltage of 50V on the capacitor in a direction which opposes the applied source. 

Find the expression for the current in the circuit. 

 

 

 

 

 

(8M) 

5. a) For the network shown bellow find ABCD parameters. 

 

 

 

 

(8M) 

 b) For the given network function, draw the pole zero diagram and hence obtain the 

time domain response. Verify the result analytically. 

V(s) = 5(s+5) / [(S +2) (S + 7)] 

 

(8M) 

6.  Synthesize the following impedance function in Foster-1 and Cauer forms 

Z(s) = (s
2
+4)(s

2
+25) / s (s

2
+9) 

 

(16M) 

7. a) Define Fourier theorem and write the expressions of exponential and trigonometric 

Fourier series. 

(8M) 

 b) Write the properties of Fourier transform and explain. (8M) 
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II B. Tech I Semester Supplementary Examinations, May - 2018 

METALLURGY AND MATERIAL SCIENCE  
(Com. to ME, AME) 

Time: 3 hours                                                                  Max. Marks: 70 
 

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

2. Answer ALL the question in Part-A  

3. Answer any THREE Questions from Part-B 

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

 

PART –A 

 

1. a) Define grain growth. (3M) 

 b) What is the use of phase diagrams? (4M) 

 c) Discuss the properties and uses of cast iron. (4M) 

 d) Write short notes on Stress relieving. (3M) 

 e) What are the advantages of aluminum alloys? (4M) 

 f) Explain the terms Matrix and reinforcement in composites. (4M) 

 

PART –B 

 

2. a) Explain the principle of bond formation in solids, with a suitable example. (8M) 

 b) What is a solid solution? What factors do control the solubility of elements? 

 

(8M) 

3. a) a) Define the following terms: 

i) System ii) Component iii) Solubility limit and iv) Phase 

(8M) 

 b) What is eutectic reaction? How does it differ from a eutectoid reaction? 

 

(8M) 

4. a) What is Spheriodal graphite cast iron? (8M) 

 b) Give at least four advantages of maraging steels as compared to regular stainless 

steels. 

 

(8M) 

5. a) What is the purpose of tempering? Explain briefly the theory of tempering. (8M) 

 b) Define and explain Hardness and Hardenability. 

 

(8M) 

6. a) What are bronzes? How are they classified? Give the composition, 

microstructure, properties and applications of any three of them. 

(8M) 

 b) What is meant by anodizing of Aluminum? Explain. 

 

(8M) 

7. a) What are ceramics? Why do they possess high hardness, brittleness and high 

melting points? 

(8M) 

 b) Sketch and explain various reinforcing patterns of fibers being used in 

composites. 

(8M) 
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DATA STRUCTURES  

(Com. to ECE, CSE, EIE, IT, ECC) 

Time: 3 hours                                                                         Max. Marks: 70 
 

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

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

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

 

PART –A 

1. a) Distinguish between Insertion and Bubble sort  (4M) 

 b) What is priority queue (3M) 

 c) What are the applications of single linked list (4M) 

 d) Explain how many binary trees are possible with four nodes  (4M) 

 e) What are the properties of binary search tree   (4M) 

 f) What is Path matrix (3M) 

PART –B 
 

2. a) Explain about the heap sort with an example (8M) 

 b) Write an algorithm for linear search 

 

(8M) 

3. a) Write a program to reverse the elements of a queue (8M) 

 b) Explain how to insert and delete list in a circular linked list with an example 

 

(8M) 

4. a) Explain the representation of a linked list in memory   (8M) 

 b) Write a program to implement the sparse matrix 

 

(8M) 

5. a) Explain the binary tree traversals with an example (8M) 

 b) What is binary tree? Explain the different types of binary trees with an example 

 

(8M) 

6. a) Explain the operations of binary search tree with an example (8M) 

 b) Write an algorithm to insert a node into a threaded binary tree 

 

(8M) 

7. a) Explain the Warshal’s algorithm with an example (8M) 

 b) Differentiate between BFS and DFS (8M) 
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II B. Tech I Semester Supplementary Examinations, May - 2018 

ELECTRICAL TECHNOLOGY 
(Com. to ECE, EIE, BME) 

Time: 3 hours                                                                         Max. Marks: 75 

Answer any FIVE Questions 

All Questions carry Equal Marks 

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

 

 

1. a) Draw the neat sketch of DC generator and explain the function of each part.  

b) Explain the principle of operation of DC Machine. 

 

2. Briefly explain flux and armature voltage control methods of a DC shunt motor. Discuss their 

relative merits and demerits. 

 

3. a) Explain the constructional features of single phase transformer. 

b) A single phase transformer has 400 primary and 1000 secondary turns. The net cross- 

sectional area of the core is 80 cm
2
. If the primary winding be connected to 50 Hz supply at 

520 V, Calculate (i) The value of flux density in the core (ii) The voltage induced in the 

secondary winding. 

 

4. a) What is voltage regulation of a transformer? Derive the condition for regulation at which    

       maximum regulation occurs. 

b) Calculate the percentage voltage regulation of a transformer in which the percentage    

      resistance drop is 1 % and percentage reactance drop is 5% when the power factor is  

i) 0.8 lagging ii) unity and iii) 0.8 leading. 

 

5. a) Compare slip ring and squirrel cage motors. Mention their merits and demerits. 

b) A 50 Hz, 4-pole Induction motor has an induced e.m.f in the rotor with a frequency of a  

2 Hz. Calculate (i) Synchronous speed (ii) Slip (iii) Speed of the rotor.  

 

6. Explain the procedure to conduct O.C and S.C tests on a three phase alternator to determine the 

regulation. 

 

7. a) Explain the operation of single phase Induction motor. 

b) Explain the working principle of a shaded pole motor.  

 

8. a) Explain various types of controlling torques in an indicating instrument. 

b) What are the basic requirements of indicating instruments? Briefly discuss them. 
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