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ENGINEERING MATHEMATICS
[ Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
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Time: 3 hours Max. Marks: 70
Answer any FIVE questions
All questions carry equal marks

1. a) Solve the differential equation (1+ y*)dx = (tan™' y - x)dy .
b) Find the orthogonal trajectories of the family of curves »” = asinn@ .

2. . 3x
a) Using the method of variation of parameters, solve y - 6y'+9y = ¢

> -
x
b) Show that the frequency of free vibrations in a closed electrical circuit with inductance

30
L and ity Ci 1es 1 .
and capacity C in series is TJIC

3. a) Determine whether the following functions are functionally dependent or not.
If they are functionally dependent find the relation between them.
X Xty

u = — v -
y xX-y
b) Examine for extreme values of f(x,y) = x*+y* - 2x* + 4xy - 2y?

4. a) Show that the evolute of the cycloid x =a(6 - sin 6) ,y=a( 1 - cos 0) is another cycloid.
b) Trace the curve ay*=x’

5. a) Find the Laplace transform of (i) e* sin2t cost. (ii) (1-e")/t.

0 s° 0
b) Apply convolution theorem to evaluate L 1% ErEEr bz)H.

6. 2 d
a) Use Laplace transform method to solve d ;C - 2? + x= e' with x=2, §= -latt=0.
t t
+1
b) Find the inverse Laplace transform of log '
g -

7. oo o y
a) Transform the integral J'J' e ' dxdy to polar coordinates and hence evaluate.
00

12-x

b) Change the order of integration I J')Cy dxdy and hence evaluate the same.
0 X2

a) Prove that 0°f(r)= f”(r)+%f‘(r).

xdydz + ydzdx + zdxdy),

b) Use the divergence theorem to evaluate _U where S is the

portion of the plane x+ 2y + 3z = 6 which lies in the first octant.

1
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Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
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b)
5 a)
b)
6 a)
b)
7 a)
b)
8 a)
b)

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain absorption process, spontaneous and stimulated emission and derive
Einstein's coefficients.
Explain construction and working of a He-Ne Laser with the help of energy level
diagram. Mention few applications of Lasers in engineering field.

(OR)
Discuss the construction and reconstruction of a Hologram.
What are different types of Optical Fibers? Classify them based on modes of
propagation and index profile. Mention few industrial and medical applications
of Optical Fibers.

Explain the construction of Hologram.
Describe the acceptance cone and numerical aperture.

Derive the Separation between Successive (hkl) Planes.
Explain Laue Diffraction of crystals with diagram.

UNIT-III

Why is the wave nature of matter not apparent in our daily observations? Explain
it with suitable example.
What is the importance of Schrodinger's wave equation? Derive an expression for
the wave function and energy of a particle confined in a one dimensional
potential box.

(OR)
What is effective mass? Derive an expression for effective mass of an electron.
Explain origin of energy band formation in solids.

UNIT-IV

Derive Clausius - Mossotti Equation in dielectrics subjected to static fields.
Describe frequency and temperature dependence of polarization in dielectric
medium.

(OR)
Derive an expression for intrinsic carrier concentration.
Explain qualitatively the working of a PN Junction Diode using energy level
diagram.

Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

6 Marks

8 Marks

6 Marks
8 Marks

6 Marks
& Marks

6 Marks
& Marks

4 Marks

10 Marks

9 Marks
5 Marks

& Marks
6 Marks

7 Marks
7 Marks



UNIT-V

Explain the Hysteresis of ferromagnetism. 6 Marks

Describe the classification of magnetic materials with properties and examples. 8 Marks
(OR)

Explain the general properties of Superconductors. 6 Marks

Describe the BCS theory. What is the penetration depth? 8 Marks
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1 a) Write a note on electrical insulators. 7 Marks
b) Define the terms: 7 Marks
1) Dielectric constant. i1) Dielectric loss.  1iii) Dielectric strength.
(OR)

2 a) What are conducting polymers? How they are classified? Write important 7 Marks
applications of conducting polymers.
b) Explain about amperometric sensors. Give its applications. 7 Marks

3 a) What is meant by hardness of water? What are its units and write interrelation 7 Marks
between them.

b) Define scale and sludge. How it will be overcome? 7 Marks
(OR)

4 a) Discuss the estimation of hardness by EDTA method. 7 Marks

b) Discuss desalination of brackish water by reverse osmosis method. 7 Marks

UNIT-III

5 a) Explain the working principle of solid oxide fuel cells with reactions. 7 Marks

b) Give the significance of hydrogen electrode in electrochemical cells. 7 Marks
(OR)

6 a) Define corrosion. Discuss concentration cell corrosion. 7 Marks

b) Compare H;-O, fuel cell with traditional cells. 7 Marks

UNIT-IV

7 a) Explain mechanism of lubrication using boundary film lubrication. 7 Marks

b) Describe various steps involved in refining of petroleum. 7 Marks
(OR)

8 a) How do you measure viscosity using Redwood viscometer? 8 Marks

b) Explain how refining of petroleum is carried out. 6 Marks

UNIT-V

9 a) Whatis meant by nano materials? Explain some of its properties. 7 Marks

b) How nano materials are synthesized? Explain aSol-Gel process. 7 Marks
(OR)

10 a) Write about any two methods for synthesis of nano materials. 7 Marks

b) Discuss Green Computing method. 7 Marks
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ENGINEERING MATHEMATICS

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering|

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Solve: xy(1+ xyz)d—y = 1.
dx
Solve: (D* + 4)y = tan 2x by the method of variation of parameters.
(OR)
A body of temperature 80F is placed in a room of constant temperature 50°F at

a time ¢ = 0. At the end of 5 minutes the body has cooled to a temperature of
70°F. When will the temperature of the body by 60°F.

Solve: y"+2y'+ 3y = e cosx

o4 tan'lHZH, show that Xa_u* ya—u: 0
0x[ 0x dy

y

Determine the point where the function u = x*+ xy+ 3x+ 2y + 5 has a maxima

Ifu= sin'IE

or minima.
(OR)
Sketch the curve for the equation r = a sin*6,
Find the radius of curvature at the point ( r, 8) of the cardioids » =a (1 — cos8).

UNIT-III

Find the volume when the loop of the curve y* = x(2x - 1)* revolves about the
X-axis.

Evaluate the following by changing into polar coordinates

44/16- 2

[ yiyx? + y?dxdy

0 0

(OR)

) .. Y e xdydx )
Change the order of integration in | | Ry and hence evaluate it.
0 0oX y

[[f (x+ y+ z)dxdydz

Vv
z =4 by transforming into cylindrical coordinates.

UNIT-IV

Find the Laplace transform of (i) cos’4t (ii) e™".t*.sin(t).
Solve y''+ 2y'+y = 3x.e™ given y(0)=4, y'(0)=0.
(OR)

Evaluate where ¥ volume of the cylinder x>+ y*=1,z=0 and

Find the inverse Laplace transform of (i) cot™(s) (ii) m

Solve y'"- 3y'+2y = 4t+e* given y(0)=1, y'(0)=-1, using Laplace transform.

SVEC-14

[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks



9 a
b)
10 a)
b)

UNIT-V

Show that the vector field 7 = (x2 + xy?) i+ (2 + x2y)j is irrotational and find
a scalar potential ¢ such that F -

2 2
Verify Green's Theorem for f(xy tyT)dx+ x7dy | where C is bounded by
Y= X andy=x%
(OR)
A vector field is given by F = (x*- y*+ x)i - (2xy+ y);j. Show that the field F is
irrotational and find its scalar potential.
If F=3x*yz%+ x’2°j+ 2x*yzk , then show that fC Fdrig independent of the path of

integration. Hence evaluate the integral where C is any path joining (0, 0, 0) to
(1,2, 3).

7 Marks

7 Marks

7 Marks

7 Marks
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Answer One Question from each Unit
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UNIT-I

1 a) Determine the non-singular matrices P and Q such that PAQ is in the normal 7 Marks
o 2 3 -2[

form for A, and hence obtain the rank of the matrix 4 * H2 -2 1 3 H :
B 0 4 140
b) Solve the following system of equations by Gauss-elimination method: 7 Marks
2x+4y+z=3 Ix+2y-2z=-2;x—y+z=6. .
(OR)

2 a) m 1 10 7 Marks

Verify Cayley-Hamilton theorem for 4 = %0 1 0%. Hence find A™.
A1 2§

b) Reduce the quadratic form 6x’ + 3y’ + 147" + 4yz + 18zx + 4xy into the 7 Marks

canonical form.

3 a) Find an approximate root of the equation x*-3x-5:= 0, using Newton- 7 Marks
Raphson method and correct to four decimal places.

b) Fita parabola y= a+ bx+ cx? to the following data 7 Marks
x: 2 4 6 8 10
y: 3.07 12.85 31.47 57.38 91.29

(OR)
4 a) Estimate the value of f(3.5) from the following data 7 Marks

X 3 4 5 6 7 8 9
f(x) : 27 64 125 216 343 512 729

b) Define forward, backward , central difference operators 7 Marks

UNIT-III

d
Find the value of y at x = 0.1, 0.2, if d_y: x-y® andy=1atx=0, by using
x

7 Marks

Modified Euler’s method.
b) A rod is rotating in a plane. The following table gives angle 0 (in radians) 7 Marks
through which the:
rod has turned for various values of time t (in seconds).

t: 0 02 04 06 0.8 1.0 1.2

6 0 0.2 049 1.12 2.02 3.2 4.67
Estimate angular velocity and angular acceleration of the rod at t = 0.2, 1.0 sec .

(OR)



10

A rod is rotating in a plane. The following table gives angle 0 (in radians) 14 Marks
through which the:
rod has turned for various values of time t (in seconds).
t: 0 02 04 06 08 1.0 1.2
6 0 012 049 1.12 202 32 467
Estimate angular velocity and angular acceleration of the rod at t=10.2, 1.0 sec .

UNIT-IV

1 7 Marks
Find the Fourier series to represent function f(x) = Z(n - x)%,0< x< 21 -
. C s _ 7 Marks
Find the Fourier Sine transform of f(¥) = ————.
x(1+ x7)
(OR)
] 327+ z 7 Marks
. Z 1
Find 2 (S Dsze 2
Obtain the Half Range Sine series for f(x) = ax+t b in (0,1). 7 Marks
UNIT-V
o H 1 1 H 7 Marks
Form the partial differential equation for =~ t2f D; *logy i
36u+20u_0 7 Marks
Solve by the method of separation of variables ~j, E ~ Y with
u(x,0) = 4e
(OR)
0 ® 14 Marks

An insulated rod of length has its ends A and B maintained at 0 C and 100 C
respectively until steady state condition prevails . If B is suddenly reduced to
0 0

0 Cand maintained at 0 C. Find the temperature at a distance x from A at time t.
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Answer One Question from each Unit
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UNIT-I

1 A system of parallel forces acting on a rigid bar as shown in figure. Reduce this 14 Marks
system to 1) A single force ii) A single force at A and couple at A iii) A single
force at B and couple at B.
9KN 3KN

[
- . ]

6m

A

Y

A A

»|
>

(OR)
2 a) State laws of dry friction. 4 Marks
b) A screw jack has square threads of mean diameter 6¢cm, helix angle 10° and 10 Marks
coefficient of friction 0.3. Determine the force that must be applied to the end of
60cm lever to raise a weight of 3000N.

3 a) Differentiate between a roller support and a hinged support. 4 Marks
b) A simply supported beam AB is subjected to a distributed load increasing from 10 Marks
1600 N/m to 4600 N/m from end A to end B respectively. The span AB = 6.5
meters. Determine the reactions at the supports.
(OR)
4 a) State the difference between a perfect frame and an imperfect frame. 4 Marks
b) A truss of span 9m is loaded as shown in figure. Find the forces in the members 10 Marks
marked as 1, 2 and 3, by method of sections.

c (O D E F

6 : T

@ 4m

D
©
YD
R

A p G H B A
12 kN
e 3m yoM am T am
Y »

>
Ra Rs



5 a)
b)

6 a)
b)

7

8

9

10 a)
b)

UNIT-III

What do you understand by axes of reference?
A body consists of right circular solid cone of height 100cm and radius of 80cm
placed on solid hemisphere of radius equal to 80cm radius of same material.
Find the position of the CG of body.

(OR)
State and explain Pappus -Guldinus theorems for surface of revolution.
Find the moment of inertia of a rectangular section of 12cm long and 10cm deep

about the centre of gravity.
UNIT-IV

A bullet of mass 0.5 kg moving with a speed of 30m/sec was fired into a
wooden block of weight 200N, resting on an incline, and inclined 30° to the
horizontal. If the coefficient of friction is 0.35, find the distance the block
travels along the incline in the upward direction

(OR)
The motion of a particle is given by x=2(t+1)* and y=2(t+1)?. Determine the
velocity and acceleration of the particle at t=0 and at t=1sec.

UNIT-V

A cylinder, a circular hoop and a sphere each having mass M and radius R are
released from rest along a rough plane having inclination B. If in each case
rolling occurs without slipping, compare the accelerations of mass centres of
these three objects. Determine their ratios also.

(OR)
Define the Newton Laws of motion for linear motion and rotational motion.
A train of weight 2000kN starts from rest and attains a speed of 100km/hr in 4
minutes. If the frictional resistance of the track is 8 N per kN of the train's
weight, find the average pull required. Take g=9.8 m/sec’.

4 Marks
10 Marks

4 Marks
10 Marks

14 Marks

14 Marks

14 Marks

4 Marks
10 Marks
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1 a) What are the characteristics of Lasers? 6 Marks

b) Explain the semiconductor laser construction with neat diagram. 8 Marks
(OR)

2 a) Write the Sabine's formula for reverberation time. 6 Marks

b) Explain the basic requirements of acoustically good hall. 8 Marks

3 a) Whatis time dilation and length contraction? 4 Marks

b) Derive the energy-momentum relation. 10 Marks
(OR)

4 a) Explain the reverberation and time reverberation. 6 Marks

b) Describe the absorption coefficient of sand and its measurements. 8 Marks

UNIT-III

5 a) Explain de Broglie hypothesis. 5 Marks

b)  Describe G.P Thomson's experiment in support of de Broglie hypothesis. 9 Marks
(OR)

6 a) Distinguish between metal, semiconductors and insulators based on band 6 Marks

theory.
b) Derive the Kronig-Penney model for Potential Well. 8 Marks

UNIT-IV

7 a) Describe the drift and diffusion currents in a semiconductor. Derive their 9 Marks
expressions and deduce Einstein's relations.
b) Define Hall effect and explain its uses. 5 Marks
(OR)
8 a) Whatis a photo diode? Describe the working of photo diode. 6 Marks
b) How can you differentiate intrinsic and extrinsic semiconductors? Derive an 8 Marks
expression for the electron concentration in intrinsic semiconductor.

UNIT-V

9 a) Distinguish between soft and hard magnetic materials. 6 Marks
b) Explain the origin of magnetic moment. 8 Marks
(OR)

10 a) Describe the BCS theory of superconductivity. 10 Marks

1



b) Mention any four applications of super conductivity. 4 Marks
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1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)
8 a)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

d
Solve: xy(1+ xp?) 2 = 1.
dx

Solve: (D* + 4)y = tan 2x by the method of variation of parameters.
(OR)
Solve y'"'+ 4y'+3y=e".sin(x) + x.e*.
Solve y''+-3y'+2y=(1+e™)" , using the method of variation of parameters.

0%y 9’
Yy + Y =0 ln polaI‘ forrn (ra e)'

x> 9y’

Express equation

Max. Marks: 70

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

Show that the rectangular solid of maximum volume that can be inscribed in a 7 Marks

sphere is cube.
(OR)
Trace the curve a’y? = x*(a® - x?)
Find the radius of curvature at any point of the cardioid » = a(1 — cos6).

UNIT-III

7 Marks
7 Marks

Find the length of the arc of the parabola x>=4ay measured from the vertex to one 7 Marks

extremity of the latus rectum.

Find the surface of the solid formed by revolving the cardioids r = a(1+cos(0)) 7 Marks

about the initial line.
(OR)

a a

. .. x dy dx )
Change the order of integration in [ [ . 2 and hence evaluate it.
0 00X y

Evaluate .[IU (x+ y+ 2) dxdydz here 1 yolume of the cylinder

x’+3y*=1, z=0 and z = 4 by transforming into cylindrical coordinates.

UNIT-IV
Find the Laplace transform of (i) cos*4t (ii) e™.t%sin(t).
Solve y''+ 2y'+y = 3x.e™ given y(0)=4, y'(0)=0.
(OR)

Find the inverse Laplace transform of (i) cot™(s) (ii) ﬁ

Solve y'"- 3y'+2y = 4t+e* given y(0)=1, y'(0)=-1, using Laplace transform.

1

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks



9 a
b)
10 a)
b)

UNIT-V

Show that the vector field 7= (x2+ xy2) i+ (y* + x%y) j I8 irrotational and find 7 Marks

a scalar potential ¢ such that 7 = ¢

2
Verify Green's Theorem for fCV+ )dx + xdy , where C is bounded by 7 Marks

Y= X andy=x%
(OR)

Use Gauss divergence theorem to evaluate I_! 7 Marks

A.dS yhere A= X7+ i+ 2k
and S is the surface of the sphere x> + y* + 7> = a’.
A vector field is given by F = (x> - y? + x)i - (2xy+ y)/. Show that the field F 7 Marks

is irrotational and find its scalar potential.
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Discuss the solutions of the system of equations 2x+ 3ky+ (3k+ 4)z= 0;
xt (k+4)y+ (4k+2)z=0; x+ 2(k+1)y+ (3k+ 4)z = 0 for all values of k

2 1 -10
Using Cayley Hamilton theorem find A where A = EO 2 1 H
5 2 - 3f
(OR)
03 2 2[
Find the eigen values and eigen vectors of the matrix H 12 2%
-1 -1 0f

Reduce the quadratic form7x°> + 6y + 5z - 4xy - 4yz to the canonical form
and find its rank, index and signature.

Find a real root of the equation x* — x — 11 = 0 by bisection method.
Fit a straight line of the form y = a + bx for the following data

x |0 5 10 |15 [20 |25
y |12 |15 [ 17 [22 |24 |30

(OR)

Find a real root of the equation x log;y x = 1.2 lying between 2 and 3 by Regula-
falsi method, correct to four decimal places.

Find the positive root of x*- x= 10 correct to three decimal places, using

Newton-Raphson method.
UNIT-III

The following data gives the velocity of a particle for 20 seconds at an interval of
5 seconds. Find the initial acceleration using the entire data;
Time t (sec): 0 5 10 15 20
Velocity V( m/sec) 0 3 14 69 228
Solve ¥'= x + y, given y(I) = 0. Find y(1.1) and y(1.2) by Taylor’s series
method. Also, compare the result with its exact value.

(OR)
Find the first and second derivatives of the function tabulated below at the point
1.1

X : 1.0 1.2 1.4 1.6 1.8 2.0
y 0 0.128 0.544 1.296 | 2.432 | 4.000
Use fourth order Runge-Kutta method to find

yatx=0.1, given that dy/dx = 3e* + 2y, y(0) = 0 and h=0.1

1

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
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a)
b)

b)

UNIT-1IV

Find the half-range Sine series for the function fix)=x—x% 0<x<1.
40 22-3 [
Find Z 1DZ—ZD.
0(z+ 2)(z" + D
(OR)
00,when-m < x<0

Find the Fourier series of the function: f(x)= [ __
0Sinx, when0,x < 1

Solve the difference equation: u ,, + u_= 5(2"), given that #y = 1 and u; = 0

UNIT-V

Find the partial differential equation of all spheres whose centers lie on the
Z-axis.

2
Solve the equation Z—b; = g—? with boundary conditions u(x,0) = 3 sin nT,
X
u(0,6))=0and u (1,/) =0, where 0 <x <1, t>0.
(OR)
0 0
An insulated rod of length has its ends A and B maintained at 0 C and 100 C
0C

respectively until steady state condition prevails. If B is suddenly reduced to 0
0

and maintained at 0 C. Find the temperature at a distance x from A at time t.

7 Marks
7 Marks

7 Marks

7 Marks

5 Marks

9 Marks

14 Marks
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Draw a flow chart that to find the reverse of a given number.

What is a Compiler? Differences between Compiler and an Interpreter.
(OR)

Explain the structure of C program.

What is a datatype? Discuss C datatypes.

Discuss various single character input and output functions.
Differentiate between pretest and post test loops.

(OR)
Write a program to check whether a number is a power of 2 or not.
Discuss the need for nested loop. Explain any one scenario with C code.

UNIT-III

Derive the expression for finding the address of any element of a 1-dimensional
array for any data type.
Define Recursion. Write a C program to print Fibonacci sequence using
recursion.

(OR)
Differentiate between call by value and call by reference with suitable program.
Demonstrate quick sort with a program.

UNIT-IV

Comprehend how command line arguments can be passed and used.
Discuss array of pointers and array of pointers as formal parameter.

(OR)
What is the difference between structure and union? Give example program.
Write a program to copy one existing fie into other named file.

UNIT-V

Compare linked list with array. List the merits and demerits of linked list.
Explain operations performed on doubly linked list.
(OR)
What is queue? Discuss all its variants.
Discuss tree as a data structure. Explain its applications in detail.

Max. Marks: 70

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks
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ENGINEERING MECHANICS
[ Civil Engineering, Mechanical Engineering |

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Reduce the following forces into single force and couple acting at the origin.

F1= 200N passing through (2,3) and (4,5)

F,= 400N passing through (-2,3) and (3.,4)

F3= 600N passing through (2,-3) and (4,0)

(OR)

State laws of dry friction.
A screw jack has square threads of mean diameter 6¢m, helix angle 10° and
coefficient of friction 0.3. Determine the force that must be applied to the end of
60cm lever to raise a weight of 3000N.

A simply supported beam AB of 7m span is subjected to (i) 4KN-m clockwise
couple at 2m from A, (i1) 8KN-m anti-clockwise couple at 5m from A and
(ii1) a triangular load with zero intensity at 2m from A increasing at 4KN/m at a
point Sm from A. Determine the reactions at A and B.

(OR)
Using the method of sections, determine the forces in bars 1,2 and 3 of the plane
truss loaded and supported as shown in the figure.

D 1 C
\
h 2
y A 3 B
AN v \ 4 \ 4 \ 4 A 4 HON
P P P P P
a a a a a a

UNIT-III

Determine the Second moment area of an unsymmetrical I-section about two
orthogonal axes passing through the centroid. Overall height of the section is
400mm, Top flange is 150mm wide and 10mm thick and the bottom flange is
200mm wide and 10mm thick. Web thickness is 12mm.
(OR)

State theorems of Pappus and hence find the total surface area of a frustum of a
hollow cone of height 40mm, base outer radius and inner radius 100mm and
40mm respectively and top outer radius and inner radius 60mm and 40mm
respectively. (inner face of the cone is vertical)

UNIT-IV

A bullet of mass 0.5kg moving with a speed of 30m/sec was fired into a wooden
block of weight 200N, resting on an incline and inclined 30° to the horizontal. If
the coefficient of friction is 0.35, find the distance the block travels along the
incline in the upward direction
(OR)
1

Max.

SVEC-14

Marks: 70

14 Marks

4 Marks
10 Marks

14 Marks

14 Marks

14 Marks

14 Marks

14 Marks



10 a)

b)

The motion of a particle is given by x = 2(t+l)2 and y = 2(t+1)'2 determine the
velocity and acceleration of the particle at t =0 and at t = Isec.

UNIT-V

A circular rotating disc of mass m and radius of gyration i has a clockwise

angular speed of magnitude wo when it is placed on the horizontal floor.
Assuming a coefficient of friction p at contiguous surface, determine the
expression for time when skidding stops and rolling starts.

(OR)
Derive the expressions for velocity and acceleration of a particle subjected to a
force as a function of velocity.
Explain the equations of equilibrium of a rigid body experiencing a planar
motion.

14 Marks

14 Marks

7 Marks

7 Marks
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ENGINEERING CHEMISTRY

[Civil Engineering; Mechanical Engineering; Computer Science and Engineering;

Information Technology, Computer Science and Systems Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Discuss briefly about boiler troubles and methods to be adapted for their
treatment.

(OR)
Explain Nalgonda method used for Defluoridation of water and list out the
merits and demerits of various deflouridation methods.
What is the threshold level of fluoride in ground water? Discuss the adverse
effects of fluorides on human health

Discuss about:

1) particulate composites. i1) layered composites.
Give the potential applications of biodegradable polymers.
(OR)

Define doped conducting polymer. Illustrate p-doped and n-doped conducting

polymers.
UNIT-III

Outline the role of Green Chemistry in our day-to-day life.
Summarize the commercial applications of bio-diesel.
(OR)
Explain the following tools with suitable examples.
1) Alternative feed stocks.
i1) Alternative products.
iii) Alternative reaction conditions.

UNIT-IV

Define sensor. Explain the working principle and construction of potentiometric
sensor.

(OR)
Classify the sensors with examples and give the applications of electrochemical

sensor.
UNIT-V

Outline the method of electroplating for the control of corrosion. Apply it for
nickel electroplating.
(OR)
Classify the lubricants based on their state.
Examine the influence of ‘pH’ and ‘purity of metal’ on the rate of corrosion.

Max. Marks: 70

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

14 Marks

14 Marks

14 Marks

14 Marks

7 Marks
7 Marks
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[Electrical and Electronics Engineering, Electronics and Communications Engineering,

Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4
5 a)
b)
6 a)
b)
7 a)
b)
8 a)
b)

Electronics and Instrumentation Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain the characteristics of a laser.
Distinguish spontaneous and stimulated emission of radiation. Define life time
of an atom and metastable state.

(OR)
Derive the relation between the probabilities of spontaneous emission and
stimulated emission in terms Einstein coefficients.
What is population inversion in lasers? Describe various methods of achieving

population inversion.

Formulate one dimensional Schrodinger’s time independent wave equation and
discuss the physical significance of wave function.
A quantum particle confined to one dimensional box of width of ‘a’ is known to
be in its first exited state. Determine the probability of the particle in the central
half.

(OR)
Evaluate expressions for Eigen function and Eigen values for the particle in one
dimensional potential box of length ‘L’.

UNIT-III

Classify different types of semiconductor.
Derive an expression for intrinsic carrier concentration in an intrinsic
semiconductor.
(OR)
What is intrinsic Semiconductor?
Derive the expression for electron concentration in an intrinsic semiconductor.

UNIT-IV

Define Reverberation time. Formulate Sabine’s mathematical relation for
reverberation time of the Hall. The volume of a hall is 2265 m® and its
absorption is equal to 92.9 m* of open window. If the hall is filled with audience,
then the absorption becomes double. Find the reverberation time when the hall is
without and with audience.
Outline the three basic requirements of an acoustically good hall.
(OR)

Explain the various factors affecting the architectural acoustics of a building and
their remedies.
Discuss the following:

1) Reverberation. i1) Reverberation time.

111) Echelon effect. 1v) Absorption coefficient.

Max. Marks: 70

6 Marks
& Marks

9 Marks

5 Marks

10 Marks

4 Marks

14 Marks

4 Marks
10 Marks

4 Marks
10 Marks

10 Marks

4 Marks

8 Marks

6 Marks
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a)
b)

UNIT-V

Explain crystal planes and crystal direction.
Derive the expression for inter-planar distance between consecutive planes for a
cubic system.

(OR)
Describe the procedure to find the Miller Indices and its mention significance.
Draw the planes of (111) (110) (112) (100) and directions of [111] [100] in a
cubic lattice.

4 Marks
10 Marks

14 Marks
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Answer One Question from each Unit
All questions carry equal marks

Define the Quadratic form and reduce x* + 4y* + 722 + 4xy + 6yz + 2zx to
canonical form by technique of orthogonal transformation and hence find its
rank index and signature.

(OR)
Define rank, index, signature of a quadratic form. Reduce
5x? +26y* + 10z + 4yz + 14zx + 6xy to canonical form by orthogonal reduction
technique. Hence find index, Signature and nature of the quadratic form.

Construct a second degree polynomial to the following data using technique of
least square principle.

X 10 15 20 25 30 35
y 353 | 324 | 29.2 | 26.1 | 23.2 | 20.5

Construct by the technique of least squares fit a curve of the form y = ae" to the
following data.

x| 0 2 4
y | 51 ] 10 ] 311
(OR)

Using method of least square, fit a straight line ¥ = a+ bx to the following data.
X 0 5 10 15 | 20 | 25
y 12 15 17 | 22 | 24 | 30
Applying method of least square principle, construct a curve of the Form
y = ae”™ to the following data.

X 77 100 185 239 285
y 24 3.4 7.0 11.1 | 19.6

UNIT-III

State Newton’s backward interpolation formula and using it evaluate cos73’
from the following data.
o 10 20 30 40 50 60 70 80

Co sxo 0.984 | 0.939 | 0.866 | 0.766 | 0.642 | 0.500 | 0.342 | 0.173
8 7 0 0 8 0 0 7

State Lagrange’s interpolation formula and using it find the value of y when

x = 10 from the following data.

x| § 6 9 | 11

y | 12 | 13 | 14 | 16
(OR)

I B.Tech I Semester (SVEC-16) Supplementary Examinations August — 2021

[Civil Engineering, Mechanical Engineering, Electrical and Electronics Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

14 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
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b)

b)

b)

b)

: 02 i . I QS |
Prove the results (i) A = —+ § /14 — . (ii) Hd=—AE "+ —A.
2 4 2 2

Write Newton’s backward interpolation formula and using it estimate the value
of f(42) from the following data.

X 20 25 30 35 40 45
fix) | 354 | 332 | 291 | 260 | 231 | 204

UNIT-IV

Determine the first and second derivatives of the function tabulated below at the
point x = 1.5

X 1.5 2.0 2.5 3.0 3.5 4.0
y | 3375 | 7.0 | 13.625 | 24.0 | 38.875 | 59.0

1
Evaluate I x’dx with five sub-intervals by Trapezoidal rule.
0

(OR)

The following data gives the velocity of a particle for 20 seconds at an interval
of 5 seconds. Obtain the initial acceleration using the data.

Time(t sec) 0| S5[10] 15| 20

Velocity vim/sec) | 0 | 3 | 14 | 69 | 228

6
Evaluate J xsecxdx taking eight sub intervals by Trapezoidal rule.
0

UNIT-V

Calculate y(0.3) from 3= x>+ 2, 3(0)= 1by apply Milne’s Predictor-

Corrector method. Take the straight values y(-0.1) = 0.9087, y(0.1)=1.1113,

(0.2)=1.2506.

Compute the value of y(0.2) by Euler’s method, giveny' = x+ y2 ,y=1atx=0.
(OR)

Given the differential equation y'= x2(1+ y)ywith y(1) = 1, y(1.1) = 1.233,

¥(1.2) = 1.548, y(1.3)=1.974. Estimate y(1.4) using Milne’s Predictor —
Corrector method.

d
Given that d_y = 2+ ,/xyand y = | when x = 1. Find approximate value of y at
X

x =2 in steps of h=0.2, using Euler’s modified method.

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1 a) Design a mathematical equation of the family of orthogonal trajectories to the 7 Marks

curves a y x ® where a is the parameter.

b) Check whether the two families of curves given by x> - y°= a” and 7 Marks

x y=c? are mutually orthogonal to each other or not and justify your answer.
(OR)
2 a) Design a mathematical equation for the orthogonal trajectories of the family of 7 Marks
curves ¥ = 2a (COSG + sin 8 )
b) If the temperature of the body is changing from 100°C to 70°C in 15 minutes 7 Marks
estimate the time for which the body comes to 40°C, the temperature of air being

30°C.
3 a) A circuit has in series on electromotive force given by E = 100 (sin 407) volts. A 7 Marks
resistor of 10Q and an inductor of 0.5 H. If the initial current is O find the
current at time t > 0.
b) A conductor of capacity C discharged through an inductance L and resistance R 7 Marks

2
in series and the charge q at time t satisfies the equation L% + R%+ % = 0.
t t

Given that L = 0.25 henries , R =250Q C =2 x 10 ~° farads and that when
d
t =0, charge q = 0.02 coulombs and the current ?3 = 0. Estimate the value of

q interms of t.

(OR)
4 For an L — R — C circuit, the charge q on a plate of the condenser is given by 14 Marks
2 d
LM ¥ R@+ 49 - Esin ot where i- “ The circuit is turned to resonance
dt dt C dt
1
sothat w7 = oI CR?< 4L and initially q=0,i=0 then show that
0 2
g= — e” Hcospt+ is1nptH cosw ¢ Where )2 - 1R and
H 2LP i LC 4I?
0 _ Rt 0
i= =Lsinwt - ———e 2L sin ptQ
R pVLC H _
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b)

b)

UNIT-III

Examine the function for extreme values
fGoy)= b+ yh- 207+ 4xy-2)" (x> 0, y >0).

Evaluate three positive numbers whose sum is 100 and whose product is
maximum.

(OR)
. . . . IT
Expand in Taylor series the function e™ cos y about the point (1, Z) :

Making use of the Lagrange’s method of multipliers, find the maximum or
minimum  of u=x>+y>+z° subject to  the  conditions

ax>+ by* + cz> =1 and Ix+ my+ nz=0.
UNIT-1V
4a 2Jax
Change the order of integration, evaluate J' J' dydx
0 x¥/4a

(OR)

1 2-x

EvaluateJ' J' xydxdy by the change of order technique.

UNIT-V

State Greens theorem in a place and verify it for P(3 x? - 8yY)dx+ (4y - 6xp)dy

where C is the region bounded by y = Vx and y = x*.

dx + zdy + xdz

State stokes theorem and applying it evaluatefy where C is the
C

curve of intersection of the sphere x*+y* + z’=a’and x+z=a.

(OR)
State stokes theorem and applying it show that curlgrad @ =0 .
State  Gauss  divergence theorem and use it to  evaluate
[[(yz i+ xzz; +2z%k)0ds. where S is the closed surface bounded by
xy — plane and the upper half of the sphere x*+ y* + z’= a? above this plane.

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

14 Marks

7 Marks

7 Marks

7 Marks
7 Marks
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit

All questions carry equal marks

UNIT-I

1 a) State ohm’s law and give its applicability to electrical network and explain 7 Marks
convention current direction and voltage across an element
b) Find the total power dissipated in the circuit shown in the Fig. 1 (All resistances 7 Marks

are in ohms).

10O7%
|}

Fig. 1
(OR)
2 a) What are passive and active elements? Explain the volt-current relationship of 7 Marks
passive elements with examples.
b) Using Kirchoff’s current law, find the values of the currents i; and i, in the 7 Marks

circuit shown in Fig. 2.

i iy
+ .
41
= vt s
.,
s 30 B 20

Fig. 2

3 a) Derive the expression of resonant frequency for RLC series circuit shown in Fig.3 6 Marks

R Fuol
ATALYL U I3 —
r —_ [ ."/.-—F-.\‘. N ].
.".'\.' lfﬂﬁ I"‘-.___,-/"l ] i ;‘wc-.
Fig. 3
b) For the circuit shown in Fig. 4 compute: 8 Marks
(1) Power factor. (i1) Average power delivered by the source.

(i11) Reactive power. (iv) Apparent power. (v) Complex power.
26

AT L |
—isQ = jeq
moasy (S | [
Z 100 Z 80
] ]




4 a)
b)

5

6 a)
b)

7 a)
b)

8 a)

b)

(OR)
A series RLC circuit consists of R=100Q, L = 0.02 H and C = 0.02 microfarad.
Calculate frequency of resonance. A variable frequency sinusoidal voltage of
constant RMS value of 50V is applied to the circuit. Find the frequency at which
voltage across L and C is maximum and find maximum current in the circuit.
For the circuit shown in Fig. 5, find the load impedance Z, that absorbs the
maximum average power. Calculate that maximum average power.

—i4 L2 Flo
s
e —, =
8 Q = i{/}m\ = s 0 z,
Fig. 5

UNIT-III

State and explain Maximum power transfer theorem and derive the necessary
conditions for maximum power transfer for DC and AC excitations.

(OR)
State and explain Maximum power transfer theorem and derive the necessary
conditions for maximum power transfer for a DC excitations.
Find the current i in the circuit shown in figure using superposition theorem.

. 552 o
!~ LEOEN YN AN
e \‘\ Ve
A
2%, —
L =
3 = T
f’(_‘k—j-‘ﬁ Liar _:,:=: Ty - "T* & ~
7 ow L= e

UNIT-IV

Elucidate the measurement of power and power factor of a balanced three phase
load with neat sketch.

For the following Fig.6, the RMS value of the line voltage is 208 V. Find the
average power delivered to the load.

o A
\}_____ Pl
+ r -~
".\_-._:\j va LY P Z.f_ /// z.
\‘\\ noo _'-: !r'-‘ i3 hY /<v L
{-f__H{:( \\\\:1..___.-' ’\:J’/W\ZL —_ 30 :’450
';h-l— B
// o v-’: :
£ = o
Fig. 6
(OR)

Explain how a single wattmeter can be used to measure the reactive power with
the help of circuit connection and derive the necessary equations.

The unbalanced A-connected load of Fig.7 is supplied by balanced line-to-line
voltage of 440V in the positive sequence. Find the line currents. Take 7., as a
reference.

—_—— - |
A
10 €2 = Z. B2
= =z,
—JF5 L2 \/ F\Q 6 2
e X
——
™ «
| O = 16 €2
———
o

6 Marks

& Marks

14 Marks

6 Marks

8 Marks

6 Marks

& Marks

6 Marks

& Marks



UNIT-V

a) Derive the expressions for equivalent inductance of two coils in parallel with 6 Marks
1) parallel aiding. ii) parallel opposition.
b) Find the input impedance of the circuit in Fig. 8 and the current from the 8 Marks
voltage source.

FENY .0
402 -/
.l ‘ T
20,0° v (T R E 0 1
-
Fig. 8
(OR)
a) Derive the expressions for equivalent inductance of two coils in series with 6 Marks
1) series aiding.  1ii) series opposition.
b) Calculate the mesh currents shown in Fig. 9 8 Marks
4 30 80
oy | A
j2Q
»
o R 1 . = f 50
100,70 v (= I jaQ = L %

Fig. 9
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[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,

a)
b)

b)

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]|

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Define C character set and explain about the C tokens and Data types with
examples.
(OR)
[lustrate the structure of ‘C’ Program with an example.
List various steps to develop Programs in ‘C’.

Demonstrate One way and Two way decision statements with example
programs.
Write a ‘C’ Program that determines if a year is Leap Year (or) not.
(OR)
Write a ‘C’ Program that Prints Largest among Three numbers.

UNIT-III

Define Function. Explain its syntax and advantages.

Write a ‘C” Program to compute X" where X is a any valid number and n is an
Integer Value.

(OR)
Define Array. Discuss 2-Dimensional and Multi-Dimensional Arrays with its
syntax.
Write a ‘C’ Program that prints Fibonacci Series using Arrays.

UNIT-IV

Define Pointer Data type. Write a ‘C’ Program using Pointers to exchange the
contents of two variables.
Write a short note on Pointer Operators.
(OR)
What is Pointer Arithmetic? Explain about Pointer Expressions.
Write a ‘C’ Program to Add ‘N’ numbers using Pointers.

UNIT-V

With an example, explain how to Declare and Access Structures.
Write a ‘C’ Program to initialize Structure Members.

(OR)
What is the use of typedef in structure declaration? Explain.
Write a ‘C’ Program to copy one structure into another.

Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

14 Marks

7 Marks
7 Marks

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

6 Marks
& Marks

9 Marks
5 Marks
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1 a)
b)

2 a)
b)

3 a)
b)

4

5

6

7

8

9 a)
b)

10 a)
b)

ENGINEERING CHEMISTRY

[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,

Information Technology, Computer Science and Systems Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I
Explain the following.

1) Priming.  ii1) Foaming.
Write short note on internal treatment methods for softening of water.
(OR)
What is the principle of reverse osmosis? Explain the process of reverse
0SMoOSsis.
“Reverse osmosis is advantageous over ion exchange process” justify the

statement

Differentiate short and long fibre-reinforced composites
What are the advantages of composite material? Mention its applications
(OR)
Write the synthesis, properties and applications of the following engineering
plastics.
1) Poly Carbonates. i1) Teflon.

Discuss any three tools of Green Chemistry with examples.
(OR)
Write the twelve principles of Green Chemistry and evaluate their role on

chemistry and environment.
UNIT-IV

Discuss the construction and working of Lithium-ion battery with the reactions
occurring during charging and discharging. Mention the applications of Li-ion
batteries.

(OR)
Define fuel cell. Explain the construction, working of H,-O, fuel cell and its

applications.
UNIT-V

Define flash point and fire point of a lubricant and explain their significance.
[lustrate semi-solid lubricants with their uses.
(OR)
Write short note on:
1) Cloud and pour points. i1) Mechanical strength of lubricants.
Compare the terms viscosity and viscosity index

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

14 Marks

14 Marks

14 Marks

14 Marks

14 Marks

7 Marks
7 Marks

7 Marks

7 Marks
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ENGINEERING PHYSICS

[Electrical and Electronics Engineering, Electronics and Communications Engineering,

Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6
7 a)
b)
8 a)
b)

Electronics and Instrumentation Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain the construction and working of a semiconductor laser. Give the
applications of semiconductor laser.
Calculate the wavelength of emitted radiation from GaAs which has a band gap
of 1.44 Ev.

(OR)
What is an optical fiber? What is the principle involved in its working? Derive
an expression for acceptance angle of an optical fiber and how it is related to
numerical aperture.
The refractive indices of core and cladding materials of an optical fiber are 1.48
and 1.45 respectively. Calculate numerical aperture and acceptance angle

Explain origin of energy band formation in solids.
Distinguish between conductors, insulators and semiconductors based on band
theory. An electron is bound in one dimensional infinite well of width 1 x 107"
m then find the energy values in the ground state and in the first two excited
states.

(OR)
Explain de-Broglie hypothesis.
Find the velocity and kinetic energy of an electron having wavelength 1.66A.

UNIT-III

Write a note on extrinsic semiconductors. How they are formed?
Obtain an expression for the electrical conductivity in semiconductors.
(OR)
Predict the theory behind the formation of p-n junction and explain its energy
band diagram.

How the reverberation and reverberation time influences the acoustically good

hall?

Distinguish between echo and reverberation. A hall with a volume of 1000m?

has a sound absorbing surface of area of 400m?*. If the average absorption

coefficient of the hall is 0.2 sabine, what is the reverberation time of the hall?
(OR)

Elaborate Meissner’s effect.

Distinguish between Type-I and Type-II superconductors.

Max. Marks: 70

10 Marks

4 Marks

10 Marks

4 Marks

4 Marks
10 Marks

& Marks
6 Marks

6 Marks
8 Marks

14 Marks

6 Marks

8 Marks

7 Marks
7 Marks
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a)
b)

a)
b)

UNIT-V

How X-rays are suitable in determination of crystal structure.
State and explain Bragg’s law for diffraction in crystals. Calculate the glancing
angle at (110) plane of a cubic crystal having lattice constant of 0.26 nm
corresponding to the second order diffraction maximum for the X-rays having
wavelength of 0.65 nm.

(OR)
Explain the principle factors which affect the properties of nanomaterials.
Discuss in detail about the fabrication of nanomaterials by pulsed laser
deposition.

4 Marks
10 Marks

5 Marks
9 Marks
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Electronics and Communication Engineering, Computer Science and Engineering,

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]|

Time: 3 hours
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

! 8 -8 - 20

Construct the diagonal matrix A= %4 -3 - 2%

B -4 1§

(OR)
2 Define modal matrix and spectral matrix. Determine the modal matrix

-2 2 -30
Pof A=D2 1 -6
ot A=p 0
g-1 -2 04§

Estimate the value of y at x = 3.5by fitting the curve of the form
y = a+ bx + cx? by method of least square principle to the following data

X 1 2 3 4 5 6 7
y 2.3 5.2 9.7 16.5 | 29.4 | 355 | 544
b) Determine the values of a and b and fit an exponential curve of the form

y-a ePX that best fits the following data

X 0 1 2 3
Y | 1.05 ] 2.10 | 3.85 | 8.30
(OR)

Construct a straight line by method of least square principle to the following data
X 12 [3]4] 5
y |[413]6]|7]11
b) Using the technique of least squares, fit the parabola y = a + bx + ¢x* to the data
fED=-2, [0)=1, f1)=2, 2)=4

5 a) Evaluate the value of sin1.747 using the values given in the table below
X 1.70 1.74 1.78 1.82 1.86
sinx | 0.9916 |0.9857 |0.9781 |0.9691 | 0.9584
b) Using the technique of Lagrange’s interpolation, express the function
3x2+ xt 1

f(x)=

as a sum of partial fractions.
(x-D(x-2)(x-3)

(OR)

Max. Marks: 70

14 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
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b)

b)

b)

b)

Define (i) Average operator (ii) Central difference operator and hence show that
1
5 )
E 2 - +
g 2
State Newton’s forward interpolation formula. Calculate the values of ' from

the following table
x | 1.7 1.8 1.9 2.0 2.1 2.2 2.3

e |5.474 6.050 | 6.686 | 7.389 |8.166 |9.025 |9.974

UNIT-IV

A Slider in a machine moves along a fixed straight rod. Its distance x cm along
the rod is given below for various values of the time t seconds. Obtain the
velocity and acceleration of the slider when 7 = 0.1 seconds.

t(sec) 0 0.1 0.2 0.3 0.4 0.5 0.6
x (cm) | 30.13 [ 31.62 | 32.87 | 33.64 | 33.95 | 33.81 | 33.24

1
V1- x?
(OR)
The Velocity v of a particle moving in a straight line covers a distance x in time t
related as follows. Estimate f'(15)

x | 0 [ 10 ] 20 | 30 | 40
v |45 ] 60 | 65| 54 | 42

1
2

Write Simpson’s 3/8 rule and evaluate I dx applying it with n=6.
0

2% 1
Evaluate the following integral | € ax using Simpson’s 3 rd rule for n = 4
1 X

UNIT-V

Write Runge-Kutta 4™ order formulae and use it to evaluate »(0.1) and (0.2)
given 4 = x2 - y and y(0)=1. Compare the numerical solution obtained with

analytical solution.
(OR)
Write Milne’s Predictor-Corrector formula and apply it to obtain the solution of

the equation ' = x - yz at x = 0.8 given that

1(0)=0, y(0.2)=0.02, y(0.4)=0.0795, y(0.6) =0.1762.
Estimate the value of y at x = 0.1 given that y = xyz - Ly(0)= 1, by Taylor’s
series method.

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks
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Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)

MULTI-VARIABLE CALCULUS AND DIFFERENTIAL EQUATIONS

Electronics and Instrumentation Engineering, Information Technology and
Computer Science and Systems Engineering]|

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Solve the differential equation (x’y- 2xy*)dx - (x’-3x°y)dy = 0 by
reducing it into exact equation.
Find a solution for the differential equation
(xysinxyt cosxy)ydx + (xysinxy- cosxy)xdy = 0

(OR)
Identify the integrating factor and solve the differential equation
(2xy + D) ydx + (14 2xp- x’y )xdy = 0
Multiplying with the corresponding integrating factor, find a solution for the
differential equation 2xy dy - (x*+ y°+ 1)dx= 0
Applying the method of variation of parameters, solve the differential equation
(D* - 2D)y = e *sinx

2

Y. =
dx? Y 1+ e”

Solve the equation by the method of variation of parameters.

(OR)
Find a solution of the differential equation (D’+ a’)y = sec ax by using
partial fractions

An uncharged condenser of capacity C is charged by applying an e.m.f.

. ¢
E sin( \/E), through leads of self-inductance L and negligible resistance.

Show that at any time t , the charge on one of the plates is
EC t t t O

E— —_— = COS
2 e Jrc “Jrct
UNIT-III

Using the appropriate technique of finding stationary values, estimate the
maximum and minimum values for the function x> + y° - 3axy

0.
Jsin
0

Write the Taylor series for a function f(x,y) about a point (a,b) and hence
expand the function x3 + 1,3 + x),% in powers of (x-1) and (y- 2 -

(OR)
By the technique of finding stationary values for the function
x*y® - 5x* - 8xy- 5y°, decide at what points the function becomes maximum

and minimum.
By the technique of Lagrange’s undetermined multipliers establish a minimum
value for x? + 32 + 2?2 subject to the condition x> = 4

1

[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

5 Marks

9 Marks
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b)

b)

UNIT-IV

Evaluate ” (x*+ y*)dxdy in the positive quadrant for which x + y < 1.

Evaluate ” (x+ y)dxdy over the region of the positive quadrant bounded by the
2 2

: R
ellipse pes + T
(OR)
Evaluate the following integral by the technique of transforming into polar
a vaz-xz
coordinates I J yyJx>+ yidxdy .
0 0

x2 2 2 2
Evaluate J’ I (I-—- Z—z)dxdy over the first quadrant of the ellipse x_z + ;;—2 =1
R a a

using the transformations x =au and y = bv.

UNIT-V

Define flux of a vector point function across a surface and compute the flux of
water through the parabolic cycloid y=x*,0<x<2; 0<z<3, if the velocity
vector V = 3z%i+ 6+ 6xzk m/sec.

” x’dydz + x° ydzdx + x zdxdy
N

where S is the closed surface consisting of the cylinder x*+ y* = a’> and the
circular discs z=0 andz=Db

By transforming into triple integral evaluate

(OR)
I F UndS
S
S is the surface x*+y? = 16 included in the first octant between z = 0 and z = 5.

State Gauss divergence theorem and use it to evaluate ”F las
N

Define surface integral and evaluate where F = zi+ x; -3 yzz% and

where

F = 4xi-2 y2} + z2k and Sis the surface of the closed region bounded by
x’+y*=4, z=0 and z=3.

7 Marks
7 Marks

7 Marks

7 Marks

6 Marks

8 Marks

9 Marks

5 Marks
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TECHNICAL ENGLISH
[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

1 Discuss the various types of communication, explaining in detail verbal and 14 Marks
non-verbal communication.
(OR)
2 Distinguish between Intrapersonal, Interpersonal and Organisational barriers to 14 Marks
communication.
3 Discuss the barriers which affect the process of listening and suggest methods to 14 Marks
overcome the barriers.
(OR)
4 State the factors on which the listening modes depend and elaborate on different =~ 14 Marks

kinds of listening modes.

UNIT-III

5 Distinguish semi-formal and informal speaking with examples. 14 Marks
(OR)
6 State the importance of reasoning and emotional appeal in persuasive speaking. 14 Marks
UNIT-1IV
7 Provide guidelines to enhance reading rate. 14 Marks
(OR)
8 Explain the various purposes of reading. 14 Marks
UNIT-V
9 Describe how you achieve conciseness and flow in technical writing, with the 14 Marks
help of suitable examples.
(OR)
10 Define the terms clichés and Jargon with examples and how to avoid them. 14 Marks
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ELECTRIC CIRCUITS
[Electrical and Electronics Engineering]

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1 Using nodal method, find the battery current in the circuit of Fig. 1. 14 Marks

|y B

Fig. 1
(OR)
2 a) Explain the concept of dual and duality in electrical circuits. 7 Marks
b)  Find the loop currents iy, iz and i3 in the network of Fig.2 by mesh method. 7 Marks

3 a) Derive the expression of resonant frequency for RLC parallel circuit shown in 6 Marks

Fig. 3
N
_ T .= = . |
[=1,./8 Q‘L VR ;f.fwi T jwC
Fig. 3

b) Find the RMS value of the current waveform of Fig. 4, if the current flows 8 Marks
through a 9Q resistor, calculate the average power absorbed by the resistor.

FOET
1L —
O -
=2 <} O e L r
Fig. 4
(OR)

4 a) Develop the relation between resonant frequency and half-power frequencies for 6 Marks
1



RCL series circuit shown in Fig. 5

Fig. 5
b) In the parallel RLC circuit of Fig. 6, assume R=8kQ), L=0.2mH and C=8uF then
calculate Resonant frequency, Half-power frequencies, Bandwidth and Quality
factor.
;“J

" -
1O sity ewr |
s

1
o
‘\',. \\ F".l'
A
L
l“-

I
|
~

Fig. 6
a) State and explain Millman's theorem.
b) Find the current through load resistance RL and also find the voltage drop across
load using Millman’s theorem shown in figure Fig. 7.

20 Ele K19
Ry =150
4V 5 10V

Fig. 7
(OR)
a) State and explain compensation theorem.
b) Calculate the change in current of the network given below using compensation

theorem when load resistor changes to 10Q.
9 2 6 2
——— A A

UNIT-IV

a) Explain how the power factor of a three phase load can be determined by two
wattmeter method.

b) Find the line currents in the unbalanced three-phase circuit of Fig. 8 and the real
power absorbed by the load.

A

P P

P AN
- & Y ‘s 2 rd S
220 /—120° s V (T ) (“y2200°msv 5 Y 100
- — ra T,
v ™, o ™,
p . \ y N
e =5 M - SRk 5 O
S B2 .
220,7120° rms W Floc2
Fig. 8
(OR)

2

& Marks

7 Marks
7 Marks

7 Marks
7 Marks

6 Marks

8 Marks
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star across a 3-phase, 50 Hz, 400V supply. Find:
1) The total power supplied.

Three identical coil having impedance of (17.32 +j10) Q each are connected in

14 Marks
ii) Power factor of the load.
ii1) If same coils are now connected in delta, calculate the total power
taken by the load. Comment on result.
UNIT-V
9 a) For the coupled circuit shown in fig. 9 find the input impedance at the terminals 6 Marks
ab.
3£ ji L2
@ w
J3 LY i
% s L2 = —ji8 L2
b o
Fig. 9
b) Determine the mesh currents I; and I, in the circuit of Fig. 10 8 Marks
5L F2 L2
LS
| F3 0
20_.760° W Gj @ E% F6 2 @ = —jaL2
Fig. 10
(OR)
10 a) Determine the voltage Vy in the circuit of Fig. 11 7 Marks
gy
40
Wy m
| L L
L00,/45° v [:i:j:- @ 80 = i isQ @ Efg 100 v,
[ it -
Fig. 11
b)

For the circuit in Fig. 12, determine the coupling coefficient and the energy
stored in the coupled inductors at t =1.5s.

7 Marks

1p 1 H
40 #
A eog 20V If:‘J ZH g ; 1H
- ; -
[ ] |
Fig. 12
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NETWORK ANALYSIS
[Electronics and Communication Engineering, Electronics and Instrumentation Engineering|

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1 a) Write short notes on source transformation. 7 Marks
b) Reduce the network to a single loop network by successive source 7 Marks
transformation to obtain the current in the 12 Qresistor shown in figure.

30n 2
+ T A

(OR)
2 a) State ohm’s law and give its applicability to electrical network and explain 7 Marks
convention current direction and voltage across an element.
b) Determine the equivalent resistance between the points ab in the circuit shown 7 Marks

in figure.
P - l
> :{: .
12.512 = 17 s
]|< 704 I 30Q
. r 35482
150 = 1
H o —l— —

I~

3 a) Explain the concept of active, reactive and apparent power and draw the power 7 Marks
triangle.
b) In an AC circuit with 500sin100t as source voltage, connected across series 7 Marks
combination of resistance and capacitance of 10Q and 10F respectively.
Calculate the source current flowing through the circuit. Also construct
impedance and power triangles.
(OR)
4 a) Define cut-off frequencies and bandwidth. Derive the expressions for cut-off 7 Marks
frequencies and bandwidth of series RLC circuit.
b) Design the capacitance C, which results in resonance at 5000 rad/sec for the 7 Marks
circuit shown in figure.

o
&I |




5

6 a)
b)

7 a)
b)

8 a)
b)

9 a)
b)

10

UNIT-III

For the circuit shown in figure, determine the impedance Z, that results in
maximum average power transfer to Z; Also find the maximum power

transferred.

20 /0°

515}

i3 0

—j6 Q=

£y

State and explain Tellegen's theorem.

(OR)

Verify reciprocity theorem for the circuit shown in below figure.

3L 30 34
MM AMAN SYATAVAY
—— j,a_.- - Ir.f — 11
+
30 V_() § 20 § 20 I
UNIT-IV
Obtain the relation between hybrid and ABCD parameters.
Find the y- Parameters for the circuit shown in the figure
8 )
A
o1 200 4O 2
i 1002 Vo
- -
(OR)

Define reciprocity and symmetry for a generalized two port network and derive
the conditions for reciprocity and symmetry in terms of ABCD parameters.
Z-parameters for a two port network are given as Z=25, Z17=72,1=20, Z»,=50.
Design an equivalent T-network.

UNIT-V

What are initial conditions? Explain the procedure to evaluate initial conditions
In the circuit shown, theswitchisclosedonpositionlat t=0 thereby applying 100V
source to the R-L branch, att=500micro seconds, the switch is moved to

position 2. Obtain the equations for the current in both intervals.
1000

MA—
%U.ZH

1

T TOR

A Series RLC circuit with R=100Q, L=0.1H and C=100uF has a DC voltage of
200 Volts applied to it att=0 through a switch. Determine the transient current.
Assume initially the capacitor is charged to a voltage of 10V.

100V

2

14 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

6 Marks
& Marks

14 Marks
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PROGRAMMING IN C

[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,

a)
b)

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

[llustrate Relational, Increment and Decrement, Assignment and Special
Operators with example programs.
(OR)
Why Operator Precedence is necessary? Explain with suitable example.
Classify ‘C’ expressions in detail.

Distinguish between while and do-while statements. Write a C program to
determine whether the given no is Armstrong Number or not.

(OR)
Write a short notes on gets( ) and puts( ) functions with suitable examples.
Write a C program to calculate electricity bill using else-if ladder. Read the
starting and ending meter readings. The charges are as follows.

No. of Units Consumed rates in (Rs.) per unit
0-50 1.50
51-100 2.00
101-150 2.50
151-200 2.75
>200 3.00

UNIT-III

Write short notes on usage of Pre-Processor directives in ‘C’ programming.
Write a ‘C’ program to find out whether a number is Perfect or not using
Functions.

(OR)
How 1-Dimesional and 2-Dimensional arrays will be Passed to functions?
Explain with suitable examples.
Write a ‘C’ program to find Transpose of a Given Matrix using Functions.

Demonstrate Dynamic Memory Allocation functions with syntax.
(OR)
What is Pointer to Pointer? Explain with example.
Write a program using Functions and Pointers to accept a given amount in
Figures and display it in Words. (Ex:input:123 output>One Hundred and Twenty

Three Rupees)
UNIT-V

What is the difference between sequential access and Random access of files?
Using command line arguments, write a program to copy two files.

(OR)
Explain in detail about Random Access file functions with suitable examples.
Explain about fread( ) and fwrite( ) functions with its syntax.

Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

14 Marks

7 Marks
7 Marks

14 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks
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DIFFERENTIAL EQUATIONS AND MULTIVARAIBLE CALCULUS
[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,
Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]|

Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

2 6 Marks L3 COl POl

a)  Solve the differential equation d—f + % ty= (1- ex)z . PO2

) ) . d?y dy . 6 Marks L3 COl POl

b)  Solve the differential equation e -2 2 + y= xe" sin x. PO2
(OR)

a) Using the method of variation of parameters, solve 6Marks L3 COl POl

y'-2y'+t y=e’logx. PO2

b) , , ., dy dy _ _ 6 Marks L2 COl POl

Change the differential equation x o - X o + y=logx 1n PO2

to linear equation with constant coefficients and find its general

solution.

a)  Construct the partial differential equation by eliminating arbitrary 6 Marks L3 COl1 POl
function f from the relation f( x*+y? z- xy) =0

b) Find the complete solution of the partial differential equation 6 Marks L1 CO1 POl

2 pt )= 27wy POz
(OR)
a)  Solve the partial differential equation » - 4s + 47 = 7 6 Marks L3 COl POl
PO2
b) Applying the method of separation of variables to solve 6Marks L3 COl POl
du . Ou PO2
—=2—+tu
dx d¢

UNIT-III

d
a)  Determine Y \vhen u= xlog xy and x*+ y’ + 3xy=1.
X

b) Define Jacobian for two variables and find the Jacobian of the 6Marks L1 CO2 POl

6 Marks L3 CO2 POl

X+ R -
variables U = " 4 and Vv tan™' x + tan 1y.

- xy
(OR)

a) Divide the number 24 into three parts such that the continued 6 Marks L[4 CO2 POl

product of the first, square of the second and cube of the third PO2

may be maximum.
b) Using Lagrange’s method of undetermined multipliers, calculate 6 Marks L3 CO2 POl
the maximum value of xXyz when x+ y+ z = a. PO2

1
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b)

b)

UNIT-1V

Evaluate ” xXydxdy where R is the region by

R
x- axis, x=2a and x* = 4ay .
Apply change the order of integration and evaluate

[

-y
¢ dydx
y

(OR)

a x xty

Evaluate II I e™ " dzdydx.

0o O

0 00

By changing to polar coordinates, evaluate II e_(x2+ ” Z)dxdy.
00
UNIT-V

Determine directional derivative of the field XY t Yz * zx at the

point (1,1,1) in the direction of z + J + k
2 2 2
Evaluate the line integral _[ (x txy ) dx+ (x vy )dy , where C

is the square formed by the lines ¥y = t 1 and x = t1.

(OR)
Verify ~ Gauss  divergence  theorem  for the field
F (x2 ; yz) i+ (yz- zx)}' f (22_ xy)l_c taken  over  the
rectangular parallelepiped 0< x< a, 0< y<b, 0<z<c.

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

12 Marks

L5

L3

L5

L3

L3

L5

L5

CO2

CO2

CO2

CO2

CO3

COo3

COo3

PO1
PO2

PO1
PO2

PO1

PO1
PO2

PO1

PO1
PO2

PO1
PO2
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ENGINEERING PHYSICS

Electronics and Instrumentation Engineering|

Time: 3 hours

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

List the conditions for sustained interference.
Describe the construction and working of a Nicol Prism.
(OR)
Why do soap bubbles appear multicolored when viewed under
sun light?
Explain necessary theory of Fraunhoffer diffraction due to 'n'

slits.

Recall the principle behind the functioning of optical fiber.
Explain the differences between the step index fiber and graded
index fiber.
Calculate the numerical aperture and acceptance angle for an
optical fiber with core and cladding refractive indices being 1.48
and 1.45 respectively.

(OR)
Derive an expression for acceptance angle and numerical
aperture of an optical fiber.
List the applications of fiber optic sensors.

UNIT-III

Define electrical conductivity and develop an equation for

electrical conductivity of intrinsic semiconductors.

Distinguish the direct and indirect band gap semiconductors.
(OR)

Discuss the formation of extrinsic semiconductors.

Develop an equation for density of charge carriers in p-type

semiconductors.
UNIT-IV

Summarize the frequency dependence of various types of
polarizations with a neat graph.
Define the terms:

i) Dielectric material. ii) Dielectric constant.

ii1) Dielectric break down.

(OR)

Define the terms magnetic field (H) and magnetic induction (B).
Discuss on soft and hard magnetic materials.
What is Bohr magnetron? How it related to magnetic moment of
electron?

4 Marks
& Marks

2 Marks

10 Marks

9 Marks

3 Marks

& Marks

4 Marks

6 Marks

6 Marks

5 Marks
7 Marks

6 Marks

6 Marks

7 Marks

5 Marks

[Electrical and Electronics Engineering, Electronics and Communication Engineering,

Max. Marks: 60

L1
L2

L1

L2

L2

L3

L3

L1

L3

L4

L2
L3

L2

L1

L2

L1

COl
COl1

COl

COl

CO2

CO2

CO2

CO2

CO3

CO3

Co3
COo3

CO4

CO4

CO4

CO4

PO1
PO1

PO1

PO2

PO1
PO2

PO2

PO1
PO2
PO2

PO1
PO2
PO1

PO1
PO2

PO2

PO1

PO1

PO1
PO2
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b)

a)
b)

UNIT-V

Is superconductors’ exhibits diamagnetic nature? Justify. Outline

applications of superconductors in various fields.
Explain the BCS theory of superconductivity.

Describe any one method for synthesize nanomaterials.
Discuss the various properties of nanomaterials.

(OR)

6 Marks

6 Marks

6 Marks
6 Marks

L2

L2

L2
L2

COs

COs

COs
CO5

PO1

PO1

PO1
PO1
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ENGINEERING CHEMISTRY

[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,
Information Technology, Computer Science and Systems Engineering]

Time: 3 hours

10

b)

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Apply the Schrodinger wave equation to the electron present in
the hydrogen atom.
Outline the bonding and anti-bonding molecular orbitals.

(OR)
Write the main postulates of VSEPR Theory. How this theory
explain the shapes of the molecules?

If a boiler is fed with water containing MgCl,, MgSO4, CaSOy,
Na;COs, O, oil. Identify the various boiler troubles arise and
explain how they can be avoided.

(OR)
Discuss the impurities in water and their consequences.

Calculate the temporary, permanent and total hardness of a water
sample containing Mg(HCO;), = 73 mg/L, Ca(HCO;), =
162 mg/L, MgCl, =95 mg/L, CaSO4 = 136 mg/L.

UNIT-III

Explain the factors influencing the electrode potential in terms of
Nernst equation.
Define primary cell. Discuss the construction and working
principle of dry cell.

(OR)
Discuss the various factors affecting rate of corrosion.

UNIT-IV

Discuss the principle and working of a UV-Visible spectrometer
with the help of a block diagram.

(OR)
Explain different types of fundamental modes of vibrations.
Write the principle and applications of Scanning Electron

Microscope.
UNIT-V

How fuels are classified? What are important characteristics of
good fuel? Explain with suitable example.
What do you understand with the knocking of a fuel? Report the
ways to improve the anti-knocking characteristics of a fuel.

(OR)
Explain the mechanism of lubrication appears in sewing
machines and moving surfaces under very high pressure and
speed.
Define lubrication. Recall some major functions of lubricants.

& Marks

4 Marks

12 Marks

12 Marks

7 Marks

5 Marks

& Marks

4 Marks

12 Marks

12 Marks

6 Marks
6 Marks

6 Marks

6 Marks

& Marks

4 Marks

Max. Marks: 60

L3

L2

L1

L3

L2

L3

L2

L1

L2

L2

L2
L1

L1

L1

L2

L1

CO1

CO1

CO1

CO2

CO2

CO2

CO3

CO3

COo3

CO4

CO4
CO4

CO5

CO5

COs

CO5

PO1

PO1

PO1
PO2

PO1
PO2
PO6

PO1
PO6
PO1
PO2

PO1
PO2
PO1

PO1

PO1
PO5

PO1
PO1

PO1

PO1

PO1

PO2

PO1
PO2
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Time: 3 hours

1. a)
b)
2. a)
b)
3 a)
b)
4. a)
b)
5. a)
b)
6. a)
b)
7.
8. a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain the principle of single loop generator for producing
sinusoidal voltage.
A 4Q resistor has a current i=2.5sin(500¢)mA. Find the voltage,
power and energy over one cycle.

(OR)
State Kirchhoff’s laws and validate the law with a suitable
example.
Obtain the RMS and average values of a sinusoidal voltage of

peak Vi, and angular frequency o rad/s.

With neat sketch, explain the operation of hydro power plant.
[lustrate the significance of :
i) Fuse.  ii) Relay. 1iii) Most Economical power factor.
(OR)
Elucidate the importance of Solar Power generation against the
electric power generation through Hydel and Thermal.
Exemplify the significance of power factor and enumerate the

methods of improving it.
UNIT-III

With neat sketch, demonstrate the working principle of single
phase transformer.
Explain the working principle of 3-phase induction motor and
mention any one application of it.

(OR)
Explain the constructional details of single phase capacitor start
and run induction motor.
Explain the constructional details of synchronous machine and

mention any one application.
UNIT-1IV

Explain the operation of a p-n junction diode in forward biased

and reverse biased conditions. Draw its V-I characteristics.
(OR)

Distinguish between Half wave Rectifier and full wave

rectifier.

Explain the V-I characteristics of Zener diode and draw the

waveforms.

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

12 Marks

6 Marks

6 Marks
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Max. Marks: 60

L2

L3

L1

L2

L1
L1

L2

L2

L1

L1

L1

L1

L2

L2

L1

COl

COl

COl

COl

CO2
CO2

CO2

CO2

CO3

CO3

COo3

COo3

CO4

CO4

CO4

PO2

PO2

PO1

PO2

PO1
POl

PO1

PO2

POl

PO5

PO1

POS5

PO1

PO2

PO1



Draw the block diagram of Op-amp and explain its operation in
detail.
In an inverting adder circuit, the input voltages are 0.3V, 0.5V
and 0.1V while Ri=R,=R3=1 KQ. If R=10 KQ, calculate the
output voltage.

(OR)
Examine and derive an expression for V, of the differentiator
circuit by using an Op-amp.
In an integrator circuit, RiCi=1 Sec., and the input is a step
voltage Vin=2V for 0<t<4. Determine the output voltage and
sketch it.

6 Marks

6 Marks

6 Marks

6 Marks

L1

L3

L2

L3

CO5

CO5

COs

COs

PO1

PO4

PO2

PO4
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b)

b)

Answer One Question from each Unit
All questions carry equal marks

PART-A

How civil engineering contributes to the development of
society?

What are requirements of good building bricks? State the
important varieties of building bricks.

(OR)

The following staff reading were observed successively with a
level the instrument having been moved after third and seventh
readings 2.550, 1.600, 0.900, 3.000, 1.950, 1.500, 0.950, 0.750,
1.600, 1.300 the above readings in a page of a field. Calculate
the RL of all the points by height of collimation method. The
first reading was taken with a staff held on a bench mark of RL

80 m. Apply arithmetical check.

How will you apply the rain water harvesting system in
residential building?
Mention the types of bridges used for civil engineering
construction.

(OR)
Explain the types of foundation used in different sites with neat
sketches of foundation.
[llustrate the different types of brick masonry in civil
engineering infrastructure with neat sketches.

PART-B
UNIT-III

Differentiate between single acting and double acting
reciprocating pump.

(OR)
Describe the working principle of single acting reciprocating

pump with neat sketch.
UNIT-IV

Write the advantages and Disadvantages of chain drive over belt
and rope drive.
Compare cross belt drive and open belt drive on the basis of:
1) Velocity ratio. i1) Direction of driven pulley.
ii1) Length of belt drives. iv) Application.
(OR)

1

6 Marks

6 Marks

12 Marks

6 Marks

6 Marks

6 Marks

6 Marks

12 Marks

12 Marks

6 Marks

6 Marks

[Electrical and Electronics Engineering, Electronics and Communication Engineering,

Max. Marks: 60

L2

L2

L4

L4

L1

L4

L2

L2

L2

L1

L2

COl1

CO1

COl

COl

COl

COl

COl

CO2

CO2

CO2

CO2

POl
PO6
POl
PO8

PO1

PO2
POS5

PO1
PO7
PO1

POl
PO10
POl
PO10

PO1

POl

PO1

PO1
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b)

Write short notes on the following:

1) Belt drive. i) Chain drive. ii1) Rope drive.
The central distance two shaft is 4m having two pulleys with
diameter having 500mm and 700mm respectively find the
length of belt required —

1) for open belt drive. i1) for cross belt drive.

UNIT-V

Give a comprehensive explanation of forging process. What are
its limitations? Mention some of its applications.

(OR)
Compare and contrast between taper turning and thread cutting
operations.

6 Marks

6 Marks

12 Marks

12 Marks

L1

L3

L2

L2

CO2

CO2

CO2

CO2

PO1

PO1
PO2

PO1

PO1
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Draw a flow chart to find sum of individual digits of a given =6 Marks L3 COl1 PO2

number.
b) Illustrate the concept of type casting in Python with examples. 6 Marks L2 COl1 POl
(OR)
a) List and explain different types of literals. 6 Marks L1 COl1 POl
b) Explain about the top down design in proLem solving. 6 Marks L1 COl1 POl

a) Write a python script that will read an unspecified number of 6 Marks L3 CO1 PO2
integers and will determine how many positive and negative

values have been read. Your program ends when the input is 0.

b) Display the following pattern using python script. 6 Marks L3 COl1 PO2
1
212
32123
4321234
543212345
(OR)
a) List and explain selection statements used in python with 6Marks L1 CO1 POl
examples.
b)  Write a python script to print GCD of two numbers. 6 Marks L3 CO1 PO3

a) Write a Python script that checks whether a given string is a 6 Marks L3 CO1 PO2
palindrome or not.
Ex: MADAM is a palindrome

b)  Write a python script to demonstrate following string methods : 6 Marks L2 CO1 POl
index(), find(), count(), split(), join().

(OR)

a) Develop a python script to read employee details like eid, 6 Marks L3 COl1 PO3
empname, branch, salary and sort records based on empname.

b) List the applications of stacks and queues. 6 Marks L2 CO1 POl

UNIT-IV

a) Illustrate following file handling functions with an example 6 Marks L2 CO2 POl

program.
1) open() i) read()  1ii) readline() iv) readlines()
b) Define scope and explain usage of global keyword. 6 Marks L2 CO2 POl

(OR)
a) Define function. Explain four different types of arguments used 6 Marks L1 CO2 POl
in functions.
b) Explain functionality of the following functions. 6 Marks L2 CO2 POl
1) ones() 1i)arrange()  1iii) logspace() iv) zeros()

1



Draw Histograms by considering continuous data. 6 Marks L3 CO2 PO3
Write a python script to drop the missing data from the data 6 Marks L3 CO2 PO3
frame.

(OR)
Create a data frame. It contains students’ subject wise marks. 6 Marks L3 CO2 PO3
Add a new column name called total marks for the existing
frame.
Ilustrate different techniques included in accessing data from 6 Marks L3 CO2 PO2
data frame.
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a)  Solve the differential equation (D3 -5D*+8D- 4) y=e™. 6 Marks L3 COl POl
PO2

b)  Solve the differential equa‘[ion(D3 - 7D* + 14D - 8) y=e'Cos2x 6Marks L3 COl POl
PO2

(OR)

a) Apply the method of variation of parameters solve 6 Marks L3 COl1 POl
(D? - 2D) y= e*Sinx. PO2

b) Change the differential equation 6 Marks L2 CO1 POl

2 PO2
(x+ 1)22- 3(x+ l)d—y+ 4y= x>+ x+1 into linear equation
dx’® dx

with constant coefficients and find the general solution.

a) Construct the partial differential ejuation by eliminating the 6 Marks L3 COl1 POl

arbitrary function fromZ = f (x2 ty?txt oy, PO2

b) Find the complete solution of the partial differential equation 6 Marks L1 CO1 POl
P -q’=x-y. PO2

(OR)

a)  Solve the partial differential equationr - 4s+ 4¢= > 6 Marks L3 COl1 POl
PO2

b) Using method of separation of variables, solve 6 Marks L3 COl POl
du PO2

—= 43—u,given that u(O,y) = 8¢,
y

0x
UNIT-III

d 6 Mark L1 CO2 POl
a) Find d—?;ifu: x’y*, where x=logtand y=e'. e

b) If wu=x?-y’,v=2xy where x=rcosf,y=r Sinf, verify 6Marks L5 CO2 POl

o (uv) PO2
= 4r S.
d(r.0)
(OR)
a) Examine for maximum and minimum values of 6Marks L5 CO2 POl
Sinx+ Siny+ Sin(x+ y) . PO2
b) Calculate the minimum distance from the origin to the plane 6 Marks L3 CO2 POl
x+ 2y+ 3z = 14 ysing Lagrange’s method of multipliers. PO2
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b)

b)

UNIT-IV

Evaluate ” xy dxdy over the positive quadrant of the circle 0 Marks
X2 + yZ - a2
a 2a-x 6 Marks
Using change the order of integration evaluate ,[) L v* dy dx
(OR)

elogy e ( ) 6 Marks
Evaluate log z) dzdxdy .

[
By changing into polar coordinates, Evaluate 6 Marks
a \/a -y
J’ J' (x2 + yz)dxdy :
0 0

UNIT-V

Find the directional derivative of f(x,y,z)= xy° + yz’ at the 6 Marks

point (2,-1,1) in the direction of the vector 74 2 j+ 2 -

yzdx - xzdy) . 6 Marks

Compute the line integral I( about the triangle
C

whose vertices are (1,0) (0,1) and (-1,0).
(OR)

Verify Stoke’s theorem for f- ( e y2)}_ 2xyJ taken around 12 Marks
the rectangle bounded by the lines x = ta,y= 0,y = b ssw.

L5

L3

L5

L3

L1

L3

L5

CO2

CO2

CO2

CO2

CO3

CO3

CO3

PO1
PO2

PO1
PO2

PO1

PO1
PO2

PO1

PO1
PO2

PO1
PO2
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Time: 3 hours Max. Marks: 60

Answer One Question from each Unit

All questions carry equal marks

UNIT-I

a) Derive an expression for interference in thin films due to 8 Marks L3 COl1 POl
reflection. PO2
b) Distinguish between interference and diffraction. 4Marks L[4 CO1 POl
(OR)
a)  Write a short note on Nicol’s prism. 8Marks L1 COl POl
b) Fraunhofer diffraction pattern is obtained with a slit of width 4 Marks L[4 COl PO2
0.3mm and a light of wavelength, A = 5860A". Calculate the
angles at which the 1* dark band and the next bright band are
formed.
a) Write Maxwell’s equations in integral and differential forms. 8 Marks L3 CO2 PO2
Explain their physical significance.
b) Briefly explain about divergence of electric and magnetic fields. 4Marks L2 CO2 POl
(OR)
a)  Explain various types of optical fibers. 8 Marks L2 CO2 PO2
b) A step index fiber has a core of refractive index 1.5 and the 4 Marks L[4 CO2 PO2
numerical aperture of the fiber is 0.26. Calculate am and @, for the
fiber if the medium surrounding the fiber is air.
a) Using the expression of electron concentration and hole 8 Marks L3 CO3 POl
concentration for an intrinsic semiconductor show that the intrinsic
carrier density is independent of Fermi Level.
b)  Write short notes on Drift and Diffusion currents. 4Marks L1 CO3 POl
(OR)
a) What is Hall effect? Derive the expression for Hall coefficient. 8 Marks L3 CO3 POl
Write its applications. PO2
b)  What are direct and indirect band gap semiconductors? 4Marks L2 CO3 POl
a) Derive an expression for internal field in dielectrics. 7Marks L2 CO4 POl
b) Derive Clausius-Mosotti equation and write its physical 5Marks L2 CO4 POl
significance. PO2
(OR)
a) Define the terms magnetic dipole moment and magnetization. 4Marks L2 CO4 POl
b) Distinguish between dia, para and ferro magnetic materials. 8Marks L2 CO4 POl
a) What is superconductivity? Explain various types of 8 Marks L[4 COS5 POl
superconductors.
b) State and explain Meissner effect. 4Marks L1 COS5 POl
(OR)
a) Explain how nano materials are prepared using PLD method. 7Marks L1 COS5 POl
b) List the applications of nano materials. 5Marks L1 CO5 POl
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Apply the Schrodinger wave equation to particle in a box. 12Marks L3 COl1 POl
PO2
(OR)

a) How does the molecular orbital theory help to explain the 8 Marks L2 COl POl
paramagnetic character of oxygen and diamagnetic character of PO2
nitrogen?

b) What do you understand by the term bonding and antibonding 4 Marks L2 CO1 POl
orbitals? PO2

a) Define carbonate and non-carbonate hardness of water. Write the 6 Marks L1 CO2 POl

disadvantages of hard water. PO2
b) 50ml of standard hard water containing Img of CaCO; per ml 6 Marks L3 CO2 POl
consumed 20ml of EDTA. 50ml of a water sample consumed PO2

25ml of same EDTA solution, using eriochrome black-T
indicator. Calculate the total hardness of water sample in p.p.m.

(OR)
a) Write note on boiler corrosion and caustic-embrittlement. 6 Marks L1 CO2 POl
PO2
b) Give the specifications of potable water according to WHO 6 Marks L2 CO2 POl
guidelines. PO2

UNIT-III

a) What are the reference electrodes? Explain the construction and 6 Marks L1 CO3 POl

working of calomel electrode. PO2

b) Explain the working principle of H»-O; fuel cell with reactions. 6 Marks L2 CO3 POl
(OR)

a) Discuss the various factors influencing the rate of corrosion. 6 Marks L2 CO3 POl

b) Explain how the corrosion can be minimized by cathodic 6 Marks L2 CO3 POl

protection.
UNIT-IV

a) Discuss the instrumentation of UV-VIS Spectrometer with neat 8 Marks L2 CO4 POl

diagram. POS5
b) Explain bathochromic and hypsochromic shifts with suitable 4 Marks L2 CO4 POl
examples.
(OR)
a) Describe the various molecular vibrations in the IR 6Marks L2 CO4 POl
Spectroscopy.
b) Write the principle and applications of transmission electron 6 Marks L1 CO4 POl
microscope.
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UNIT-V

Define calorific value of a fuel. Distinguish between gross and

net calorific values of a fuel.

What is meant by cracking of petroleum? Write the advantages

of catalytic cracking over thermal cracking.

Explain mechanism of fluid and boundary lubrication.

Write the chief functions of lubricants.

(OR)

4 Marks

& Marks

& Marks

4 Marks

L1

L2

L2

L1

COs

COs

CO5

CO5

PO1

PO1

PO1
PO2
PO1
PO2
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

“Non-verbal communication plays vital role in effectiveness of 12Marks 14 COL PO,

. C . . POl,

interaction.” Justify the given statement. PO10
(OR)

a) Define and explain the various modes of effective 6Marks L2 COl POI,

communication. PO10

b) “Understanding different types of communication styles are vital 6 Marks L2 COl POl,

for business communication”. Evaluate this statement with PO10

suitable examples.

“Barrier to effective listening is present at every factor of the 12 Marks L[4 COl PO2,

listening process”. Justify the following statement from your PO1,

viewpoint. PO10
(OR)

a) “For successful implementation of instructions or briefs note- 6 Marks L[4 COl1 POl,

taking if an effective tool”. Discuss the above statement in the PO10

context of listening for specifics.
b) Write about the various types of listening. Give suitable 6 Marks L4 COl POl,
examples. PO10

UNIT-III

“Confidence, clarity and fluency pay a significant role in 12 Marks L[4 COl POI,
speeches and presentations.” Justify the given statement with PO10
suitable tips to enhance.

(OR)

a) Significance of planning, preparation and procedure for effective =6 Marks L2 CO1 POI,
presentation in seminars, conferences etc. PO10

b) Write about the paralinguistic features of speaking. 6 Marks L2 COl 58}6

UNIT-IV

Discuss briefly the SQ3R technique for constructive reading. 12 Marks L2 COl1 POS,
PO1,

PO2,

PO10

(OR)
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b)

b)

Discuss at length with suitable examples the important
techniques for good comprehension of any type of reading
Identify the topic sentence and the key words in the topic
sentence that the other sentences support in the paragraph
given below.

Exercise is really good for one’s physical and mental health. It is
proven that aerobic exercise is good for the heart, which is very
important to overall health. I used to run every day, but now I go
to dance classes to get my aerobic exercise. Strength training is
important for maintaining muscle mass and improving bone
density. Both muscle mass and bone density can decrease as we
age, so improving them through strength training is
important. My grandmother broke a hip last year because her
bones were so fragile. All kinds of exercise have been shown to
relieve depression, anxiety, and stress.

UNIT-V

“Using the right words in the right context is one of the essential
elements of effective writing”. Illustrate.

(OR)
Present your understanding of the various steps to compose a
good essay.
Define and explain precise writing and its uses with suitable
examples.

6 Marks

6 Marks

12 Marks

6 Marks

6 Marks

L2 COl
L2 COl1
L4 COl
L2 COl
L2 COl

PO1,
PO10
PO1,
PO10

PO2,
POI,
PO10

POl,
PO10
POl,
PO10
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Answer One Question from each Unit
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UNIT-I
1. a) For the given circuit: 6 Marks L3 COl1 PO3
1) Find the equivalent resistance across the supply.

i) If the voltage drop across 52 is 100V, find the

supply voltage.
iii) Find the power consumed by each resistor.
AR 54) _ 1042 20102

'\ }‘ R, Rjy
100V

||
w1
W
b) A coil having a resistance of 7 and an inductance of 31.8mH is 6 Marks L3 COl1 PO2
connected to 230V, 50Hz supply. Calculate the:

1) circuit current. i1) phase angle.

ii1) power factor. iv) power consumed.

V) reactive power. vi) apparent power.
(OR)

2. a) A voltage ¥ = 200 sinmt is applied to a load having 200Q 6 Marks L3 CO1 PO2
in series with 638mH inductor. Estimate power consumed by
the load and reactive power of load.

b) Find the equivalent resistance across the terminals X and Y. 6 Marks L3 COl1 PO3
1082
X o b
6Ll 6L
Yo
. 120 “

3. a) Discuss in detail to improve the power factor of a given power 6 Marks L2 CO2 POl

system.
b) Explain the block diagram of inverter with details. 6 Marks L1 CO2 POl
(OR)
4. a) List out the difference between MCB and MCCB. 6 Marks L2 CO2 PO2
b) What is the importance of earthing and explain different types 6 Marks L2 CO2 PO4
of earthing?



5. a)
b)
6. a)
b)
7. a)
b)
8. a)
b)
9. a)
b)
10. a)
b)

UNIT-III

Explain about torque-slip characteristics in 3-0 Induction
motor.
The primary of a 50Hz, step-down transformer has 480 turns
and is fed from 6400V supply. Find:

1) the peak value of the flux produced in the core.

i1) the voltage across the secondary winding if it has 20 turns.

(OR)

Explain the construction and working of synchronous machine.
A 50Hz, 4-pole induction motor has an induced emf in the rotor
with a frequency of 2 Hz. Calculate:

1) synchronous speed. i1) slip. 1ii) speed of the motor.

UNIT-IV

Draw and explain full-wave rectifier with relevant waveforms.
Draw the circuit diagram for finding the CB characteristics of a
Transistor.
(OR)

Compare and contrast Zener breakdown and Avalanche
breakdown.
A transistor has Ig= 100pA and Ic = 2pA. Find:

1) P of the transistor. i1) a of the transistor.

ii1) Emitter current I.
UNIT-V

Explain the basic internal block diagram of a typical
operational amplifier.
Design a practical integrator circuit with a DC gain of 20 to
integrate a square wave of 25kHz.

(OR)
What are the two closed loop configurations of an Op-Amp?
Obtain the gains in both the cases.
An Op-Amp has a slew rate of 2V/us. What is the maximum
frequency of an output sinusoid of peak value 5V at which the
distortion sets in due to the slew rate limitation?

6 Marks

6 Marks

6 Marks
6 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L2

L3

L2
L3

L2
L2

L2

L3

L1

L3

L2

L3

CO3

CO3

COo3
Cco3

CO4
CO4

CO4

CO4

CO5

CO5

CO5

CO5

PO2

PO3

PO2
PO3

POl
PO2

PO4

PO3

POl

PO3

PO1

PO4
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10.

Answer One Question from each Unit
All questions carry equal marks

PART-A

UNIT-I

Discuss the classifications of surveying based on:
1) Instruments used. i1) Objectives of survey.
1i1) Methods employed.
(OR)
Discuss how a civil engineer contributes to welfare of society.

Define composite materials. List out various applications,
advantages and limitations of composites.

What is foundation? State the requirements of good foundations.
Briefly describe various types of stairs.
(OR)
Describe with the help of a neat sketch, the method of taking a
house connection for water supply.
Compare merits and demerits of flat and pitched roofs.
PART-B

UNIT-III

Discuss the working principle of single acting reciprocating
pump with the help of neat sketch.

(OR)
List out major parts of an IC engine. Explain any four of them in
detail.
Compare merits and demerits of SI engines and CI engines.

UNIT-IV
Explain initial tension.

Write the advantages and disadvantages of rope drives.

(OR)
Write the expression for the power transmitted by the belts.
Name different types of belt drives. Explain any two belt drives

with neat sketches.
UNIT-V

Define welding. Explain the working principle and operation of
Arc welding.
Explain how forging improves the mechanical properties of
components with neat sketch.

(OR)
Define Casting and discuss the merits and demerits of casting
process over other manufacturing methods.
List out various operations that can be carried out on Lathe.

1

12 Marks

4 Marks

& Marks

6 Marks
6 Marks

6 Marks

6 Marks

12 Marks

& Marks

4 Marks

4 Marks
8 Marks

4 Marks
& Marks

8 Marks

4 Marks

& Marks

4 Marks
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PROGRAMMING FOR PROBLEM SOLVING
[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,
Information Technology, Computer Science and Systems Engineering]
Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

1. a) Define algorithm and explain the building blocks of flow charts. = 6 Marks L1 COl1 POl
b) What are fundamental data types in Python? Explain different 6 Marks L1 CO1 POl
operators with the help of a Python script.
(OR)
2. a) Briefly explain about efficiency of algorithms. 6 Marks L1 CO1 POl
b) What is meant by type conversion? Explain different type 6 Marks L1 COl1 PO2
conversions with help of a Python script.

3. a) Write a Python program for generating biggest of three numbers. 6 Marks L2 COl PO2
b) Differentiate break and continue statements with suitable 6 Marks LI COl POl
examples.
(OR)
4. a) Write a Python script to reverse the given number. 6 Marks L2 CO1 PO2
b) Write a Python script to display the sum of first ‘n’ natural 6 Marks L2 COl1 PO2

numbers.
UNIT-III

5. a) Define List and explain different operations that we can perform 6 Marks L1 COl1 POl
on List with the help of a program.
b)  Write a Python program to implement Queue. 6 Marks L1 CO1 PO2
(OR)
6. a) Define Dictionary and write a Python script to illustrate 6 Marks L2 COl PO2
Dictionary operations.
b)  Write the applications of Stacks and Queues. 6 Marks L1 CO1 POl

UNIT-IV

7. a)  Write a Python program to implement basic arithmetic operations 6 Marks L2 CO2 PO2
using functions.
b)  Write a Python script to read a file and display the total number 6 Marks L2 CO2 PO3
of words present in that file.
(OR)
8. a) Develop a Python program to find the maximum and minimum 6 Marks L2 CO2 PO2
numbers present in a List using recursive function.
b) Demonstrate the basic file operations with the help of a Python 6 Marks L1 CO2 PO2

script.
9. a) Write a Python program to display bar plot and histogram for 6 Marks L2 CO2 PO3
student details like age, weight and height.
b) Explain insertion and deletion of selected rows and columns from 6 Marks L3 CO2 PO3
a data frame with the help of an example.
(OR)
10 a) Illustrate the use of loc( ) and iloc( ) with an example program. 6 Marks L2 CO2 POl
b) Load data from csv file to data frame and print head( ) and tail() 6 Marks L3 CO2 PO2
of a data frame.
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DIFFERENTIAL EQUATIONS AND MULTIVARIABLE CALCULUS

[ Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,
Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering, Computer Science and Engineering
(Artificial Intelligence), Computer Science and Engineering (Data Science),
Computer Science and Business Systems |

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

2 7Marks | L3 | CO1 | POl
a) | Solve the differential equation d )2/ + % + y= x.
x
. ' . d’y 7Marks | L3 | CO1 | POl
b) | Solve the differential equation + y=cos(2x-1).
(OR)
a) | Using the method of wvariation of parameters, solve | 7 Marks | L3 | COl | POl
" —_ 2
y -y 1+ e

b) | Find the general solution of the differential equation | 7Marks | L1 | CO1 | POl

(Dz + l)y = XCOSX..

a) | Construct the partial differential equation by eliminating the | 7 Marks | L3 | COl | PO2
arbitrary function ¢ from ¢ (x> + y>+ z°, x+ y+z)= 0.

b) | Find the general solution of the linear partial differential equation | 7 Marks | L1 | CO1 | PO2
(x2 - yjp+ (y2 - Zx) q-= z%- xy.

(OR)
a) | Solve the partial differential equation | 7Marks | L3 | COl | POl
(D?*+ DD'- 6D'*)z = y cosx.
b) | Solve the partial differential equation | 7Marks | L3 | COl | PO2

(2DD'+ D" -3D")z = 3cos(3x- 2y).

UNIT-III

00002) e ko= syt 2= v, 2= v, | ] Matks [ 13 [ CO2 T PO

a) .
Determine ) (v )

b) | Show that the functions u: x* yt z, v: x*t y*+ 25, wi X't 4 2+ 3z | 7 Marks | L3 | CO2 | PO2

are functionally dependent and hence obtain the relation between
them.

(OR)




6. |a) | Examine the maxima and minima of the function | 7Marks | L3 | CO2 | PO2
f(x,p)= X’y (1- x- ).
b) | Using Lagrange’s method of undetermined multipliers, calculate | 7 Marks | L3 | CO2 | POl
the maximum value of x°y>z* when x+ y+ z= 1.
UNIT-1V
7. 7 Mark L5 | CO2 | POl
) Evaluatefjxy dxdy, where R i the region bounded by the e
R
positive quadrant of the circle x>+ y2 =a’.
b) | Applying the change of order of integration, evaluate | 7Marks | L3 | CO2 | PO2
1/x
II xydydx .
0 x
(OR)
13122 V1-x2- )2 7Marks | L5 | CO2 | POl
8. | a) | Evaluate I I J' xyz dzdydx .
0 x 0
b) | By changing to polar coordinates, evaluate the double integral 7Marks | L3 | CO2 | PO2
ana- y2
I I (x2+ yz)dydx.
0 x
UNIT-V
9. |a) |Determine the directional derivative of the field| 7Marks | L3 | CO2 | POl
¢ =x’yz + 4xz”at the point (1,-2,1) in the direction of the
normal to the surface xlogz- y2 = - 4 at the point (-1,2,1).
b) | Evaluate the line integral over a circular path| 7Marks | L5 | CO2 | POl
x*+y*=a*,z=0 for a vector field
F=sinyi +x(1+ cosy) ;.
(OR)
10 Verify  Gauss  divergence theorem for the field | 14 Marks | LS | CO2 | PO2

F= (x* - yz) i+ (»* - Zx)}+ (z* - xy)% taken over a
rectangular parallelepiped 0 € x< a, 0< y<bh, 0<z<ec.
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ENGINEERING CHEMISTRY

SVEC-20

[ Civil Engineering, Mechanical Engineering, Computer Science and Engineering,
Information Technology, Computer Science and Systems Engineering |

Time: 3 hours

Answer One Question from each Unit
All questions carry equal marks

Max. Marks: 70

UNIT-I

a) | Describe the ion exchange process with a neat diagram. Ion | 10 Marks | L2 | COl1 | POl
exchange process is more advantageous than zeolite process.
Why?
b) | List any four specifications of potable water as per WHO and | 4 Marks | L1 | CO1 | PO6
BIS standards.
(OR)
a) | Congratulations for running a project on ‘drinking water supply | 8 Marks | L2 | COl | POl
by using brackish water’ to your college successfully. Outline
your action of plan behind the project success.
b) | A liter of standard hard water was prepared by dissolving 1 gram | 6 Marks | L3 | COl1 | PO2
of CaCOs in distilled water. 50 mL of this water required 46 mL
of EDTA solution while 50 mL of the given hard water sample
consumed 20 mL of EDTA solution, while the same amount of
hard water sample after boiling required 12 mL of EDTA
solution. Calculate the carbonate and non-carbonate hardness of
water.
How can you apply Valence Shell Electron Pair Repulsion theory | 14 Marks | L3 | CO2 | PO2
to predict the shapes of various molecules?
(OR)
| | Derive the Schrodinger wave equation and write its significance. | 14 Marks | L3 | CO2 | POl
a) | Explain the chemistry involved in concentration cell corrosion. 6 Marks | L2 | CO3 | POl
b) | Define electroplating. Explain electroplating of nickel over metal | 8 Marks | L2 | CO3 | POl
object.
(OR)
a) | Describe the construction and working of lithium ion battery. 12 Marks | L2 | CO3 | POl
b) | Write the Nernst’s equation for the electrode reaction: 2Marks | L1 | CO3 | POl
M" (aq) + ne” > M (s)
Discuss the principle and working of a UV-Visible spectrometer | 14 Marks | L2 | CO4 | POl
with the help of a block diagram.
(OR)
a) | Write the principle and applications of Transmission Electron | 8 Marks | L1 | CO4 | POl
Microscope.
b) | Write the applications of IR spectroscopy. 6 Marks | L1 | CO4 | POl




UNIT-V

9. |a) |Explain the mechanism of lubrication appears in sewing | 10 Marks | L2 | CO5 | POI
machines and moving surfaces under very high pressure and
speed.
b) | Define lubrication. Recall four major functions of lubricants. 4Marks | L1 | CO5 | POl
(OR)
10 Describe the Fischer-Tropsch method with a neat diagram and | 14 Marks | L2 | CO5 | POl

write the advantages, disadvantages of synthetic petrol.
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ENGINEERING PHYSICS

[ Electrical and Electronics Engineering, Electronics and Communication Engineering,

Electronics and Instrumentation Engineering,
Computer Science and Engineering (Artificial Intelligence),
Computer Science and Engineering (Data Science) |
Time: 3 hours
Answer One Question from each Unit
All questions carry equal marks

Max. Marks: 70

UNIT-I

a) | How Newton’s rings are formed? Derive an expression for the | 10 Marks
wavelength of a monochromatic source using Newton’s ring
experiment.

L3 | COl | PO2

b) | In a Newton’s rings experiment the diameter of the 10™ ring was | 4 Marks
found to be 0.45cm and the 5™ ring was 0.24cm. The wavelength
of light source is 5830 A. Calculate the radius of curvature of
given plano-convex lens.

L3 | COl1 | PO2

(OR)

a) | Discuss the Fraunhoffer diffraction at a single slit. Explain the | 10 Marks
condition for principal maximum and minimum.

L2 | COl1 | POl

b) | List the differences between polarized light and un-polarized | 4 Marks

L1 | COl1 | POl

light.

a) | Explain the Maxwell's equation in differential form and integral | 9 Marks
form and its significance.

L2 | CO2 | PO2

b) | Outline the divergence and curl of a magnetic field. 5 Marks

L2 | CO2 | POI

(OR)

a) | Explain the classification of an optical fibre on the basis of | 10 Marks
refractive index profile and modes of propagation with neat
sketches.

L2 | CO2 | POl

b) | In an optical fibre, the material has refractive indices of core and | 4 Marks
cladding of 1.55 and 1.50 respectively. Calculate the acceptance

L3 | CO2 | PO2

angle and numerical aperture.
UNIT-III

a) | Summarize intrinsic semiconductors. 4 Marks

L2 | CO3 | POI

b) | Derive an expression for density of electrons in conduction band | 10 Marks
of intrinsic semiconductor.

L3 | CO3 | PO2

(OR)

a) | Distinguish between direct and indirect band gap | 5 Marks
semiconductors.

L4 | CO3 | POl

b) | Describe the construction and working of LED with a neat | 9 Marks

L2 | CO3 | POl

diagram.
UNIT-IV

a) | Develop an expression for internal field experienced by an atom | 11 Marks
in a dielectric material.

L3 | CO4 | PO2

b) | What is orientation Polarization? 3 Marks

L1 | CO4 | POI

(OR)




8. | a) | Explain the origin of magnetic moment in an atom. 8 Marks | L2 | CO4 | POl

b) | Differentiate hard and soft magnetic materials. 6 Marks | L2 | CO4 | POl

9. | a) | Distinguish between Type-I and Type-II superconductors. 6 Marks | L4 | CO5 | POl

b) | Discuss the BCS theory of superconductivity. 8Marks | L2 | CO5 | POI
(OR)

10 | a) | What are nanomaterials? Why the properties of nanomaterials | 7 Marks | L1 | CO5 | POl
different from the properties of a bulk material?

b) | Explain the various properties of nanomaterials. 7Marks | L2 | CO5 | POl
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APPLIED PHYSICS

[ Civil Engineering |

Time: 3 hours

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Outline the structure of an optical fiber. Derive an expression for
acceptance angle of a fiber.
Predict acceptance angle, numerical aperture and fractional
change in refractive index of given optical fiber, if the refractive
indices of the core and the cladding are 1.56 and 1.48
respectively.

(OR)
Classify the optical fibres based on refractive index profile and
modes of propagation with a neat sketch.
Summarize the double crucible technique to fabricate optical

fiber.

Define absorption coefficient. Derive an expression for
absorption coefficient of a material.
State the acoustic requirements of a good auditorium. Explain
how these requirements can be achieved.

(OR)
Define ultrasonics. Describe the working mechanism of
Magnetostriction method for the production of ultrasonics.
Explain any two industrial application of ultrasonics.

UNIT-III

Derive an expression for maximum height and horizontal range
of a projectile in inclined projection.
Show that the path of a projectile is a parabola in a curvilinear
motion.

(OR)
Distinguish between rectilinear motion and curvilinear motion.
Develop an expression for work energy equation for a body of
weight W undergoing a translation motion.

UNIT-1IV

Define thermal conductivity and derive an expression for
coefficient of thermal conductivity.
The total area of glass window is 0.5m’ Calculate how much
heat is conducted per hour through the plane of thickness of glass
0.6cm. Inside and outside temperature are 23°C and 2°C
respectively. Given that K for glass is 1 W/m°C

(OR)
What is bad conductor of heat transfer? Discuss the Lees’ disc
method to find thermal conductivity of a bad conductor.
Explain different modes of heat transfer and give their
significance.

9 Marks

5 Marks

9 Marks

5 Marks

7 Marks

7 Marks

& Marks

6 Marks

7 Marks

7 Marks

7 Marks
7 Marks

10 Marks

4 Marks

& Marks

6 Marks
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Max. Marks: 70

L2 COl POl

L3 COl PO2

L2 COl POl

L2 COl POl
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L2 COl POl
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L2 CO2 PO2

L1 CO2 PO2

L4 CO2 POl
L3 CO2 PO2

L3 CO2 PO2

L3 CO2 PO2

L2 CO2 POl

L2 CO2 POl
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metallic glasses.

UNIT-V

Discuss the mechanical, chemical and electrical properties of

Outline the application of metallic glasses.

What are the characteristics of shape memory alloys? Write their

properties.

What are the shape memory alloys and outline the properties of

NiTi alloy?

(OR)

7 Marks

7 Marks

7 Marks

7 Marks

L2

L2

L1

L2

COo3

COo3

COo3

COo3

PO1

PO1

PO1

PO1
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COMMUNICATIVE ENGLISH

[ Computer Science and Engineering, Information Technology,
Computer Science and Systems Engineering, Computer Science and Engineering
(Artificial Intelligence), Computer Science and Engineering (Data Science),
Computer Science and Business Systems |

Time: 3 hours

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Max. Marks: 70

a) What is communication and explain the importance of 7 Marks L2 COl POl
communicating in English.
b) “The four major skills (LSRW) are essential for effective 7 Marks L2 CO2 PO2
communication”. Discuss.
(OR)
“Words conceal but actions reveal”. Analyze this statement in 14 Marks L[4 CO4 POI0
relation with Non-verbal communication.
a) “Listening involves a more sophisticated mental process than 7 Marks L2 CO2 PO2
hearing”. Explain.
b) Discuss the possible reasons if a person has poor listening skills. 7Marks L2 CO2 PO2
(OR)
Discuss barriers to listening and provide appropriate remedies to 14 Marks L2 CO2 PO2
overcome.
a) “One should know how to overcome the stage fright and be 7 Marks L2 CO4 POI0
confident to grow in academic and professional career”.
[lustrate.
b) What is the significance of conference in developing analytical 7 Marks L1 CO4 POI10
and questioning skills?
(OR)
Explain how paralinguistic features enhance the impact of our 14 Marks L2 COl POl
speech and make it live and dynamic.
a)  Explain intensive and extensive reading in detail. 7Marks L2 CO2 PO2
b) Discuss the importance of topic sentence and its role in analyzing 7 Marks L2 CO2 PO2
the paragraph.
(OR)
Discuss SQ3R reading techniques. 14 Marks L2 CO3 POS
a)  Explain the characteristics of technical writing. 7Marks L2 CO2 PO2
b) “Technical writing must be non-discriminatory in all aspects”. 7 Marks L2 CO2 PO2
Discuss.
(OR)
Elucidate various elements of style in effective technical writing. 14 Marks L2 CO3 POS
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Time: 3 hours

ENGINEERING MECHANICS
[ Civil Engineering |
Max. Marks: 70

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Determine the resultant of three forces acting at a point as shown 7 Marks L[4 COl POl

in the Fig.1. PO2

4y (+) PO6

150 N PO10

125 N
Fig.1

b) A circular roller of weight 1000 N and radius 20cm hangs by a 7 Marks L[4 CO1 POl
tie AB = 40cm and rests against a smooth vertical wall at C as PO2
shown in the Fig.2. Determine the tension in the rod and reaction PO4

at point C. PO6
PO10

Fig.2
(OR)
a) Describe different types of beam with neat sketch. 4Marks L1 COl1 POl
PO10
b)  What kind of frame is the given truss? Determine the forces inall 10 Marks L[4 CO1 POl
the members of a truss shown in Fig.3. using method of joints. PO2
NE B PO4
o POS5
B PO6
/I | PO10
. ;; £ D -
;// 4 m f 3m “,
-~ o0 Ko~

Fig.3



b)

a)

b)

Explain the laws of friction in detail.

Determine the frictional force developed on the block shown in
the Fig.4 when P = 40 N. The coefficient of friction between

block and floor is 0.3.

P

100N

30°

|
T

L 777777777777 70777777

Fig.4

A block weighing 1000N rests over block B which weighs
2000N as shown in the Fig.5. Block A is tied to wall with a
horizontal string. If the coefficient of friction between blocks A
and B is 0.25 and between B and floor is 0.3, what should be the

value of P to move the block B if:
1) P is horizontal.

(OR)

ii) P acts at 30° upwards to horizontal.

I

- -. -
o - B ‘%:b F
e |
r A
Fig.5

State and prove the theorem of parallel axis.

Find the centroid of the L section shown in below Fig.6.

CO2 POl
PO10

CO2 POl
PO2
PO4
PO6
PO10

7 Marks L1

7 Marks L4

PO1
PO2
PO4
PO6
PO10

14 Marks L4 CO2

PO1
PO2
PO10
PO1
PO2
PO4
PO5
PO10

4 Marks L4 CO3

10 Marks L[4 CO3
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b)

Determine the centre of gravity of the plane uniform lamina

shown in Fig.7.

_‘£5cm.__|_-_50m E— Sem

=
|

A |- 10cm
D |- 12.5cm

Fig.7

UNIT-IV

Describe the stress strain relationship for mild steel bar.

4]
&
3

Y
w

Y

A steel bar 60mm wide, 15mm thick and 350mm long is
subjected to an axial pull of 90KN. Determine the changes in the
length, width, thickness and the volume of the bar due to the pull
applied. Take E =2 x 10° N/mm? and p = 0.32.

(OR)
In a tensile test, a test piece 25mm in diameter, 250mm gauge
length, stretched 0.105mm under a pull of 70kN. In a torsion test,
the same rod twisted 0.015 radian over a length of 250mm, when
a torque of 450Nm was applied. Find the three elastic moduli and
the Poison’s ratio for the material of the test piece to identify the

strength properties of the material.
UNIT-V

A boiler shell is to be made of 15mm thick plate having tensile
stress of 120MN/m?. If the efficiencies of the longitudinal and
the circumferential joints are 70% and 30 % respectively,
determine :
1) Maximum permissible diameter of the shell for an internal

pressure of 2 MN/m®.

i1) Permissible intensity of internal pressure if the shell

diameter is 1.5m.

(OR)

A thick wall closed-end cylinder is made up of an aluminum
alloy (E = 72 GPa, p = 0.33), has inside diameter of 200mm and
outside diameter of 800mm. The cylinder is subjected to internal
fluid pressure of 150MPa. Determine the principal stresses and
maximum shear stresses at a point on the inside surface of the
cylinder. Also determine the increase in inside diameter due to
fluid pressure.

14 Marks

7 Marks

7 Marks

14 Marks

14 Marks

14 Marks

L4

Ll

L4

L4

L6

L4

CO3

CO4

CO4

CO4

CO5

COs

PO1
PO2
PO4
POS5
PO10

PO1
PO10
PO1
PO2
PO4
POS5
PO6
PO10

PO1
PO2
PO4
POS5
PO6
PO10

PO1
PO2
PO3
PO4
PO5
PO6
PO10

PO1
PO2
PO4
PO5
PO6
PO10
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

[ Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,
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Computer Science and Systems Engineering, Computer Science and Engineering
(Artificial Intelligence), Computer Science and Engineering (Data Science) |
Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

a) The voltage and current through circuit elements are 8 Marks L2 COl1 PO2
v =100 sin (314 t + 45°) volts
1=10sin (314 t + 315°) amperes
1) Identify the circuit elements.
i1) Find the value of the elements.
ii1) Obtain an expression for power.

b) Define the following terms 6 Marks LI COl POl
1) Real power. i) Reactive Power.
ii1) Apparent Power.  iv) Power Factor.
(OR)
a) Find an equivalent iIid:'lCtanCG of the network shown in fig. 7Marks L2 COl POl
5H | 4H | 2H 3H 3H
Ao—JI0™ 1IN T~ T ——o8

5H
I_f“,‘{'p,l LI0R

b) State Kirchhoff’s laws and validate the laws with a suitable 7 Marks L2 COl1 POl

example.

a)  With neat sketch, explain the operation of hydro power plant. 7 Marks L2 CO2 PO7
How does hydropower plant superior compared to a thermal
power plant in terms of environmental prospect?

b)  Explain the operation of MCB with the help of relevant diagram. 4 Marks L2 CO2 POl

c) Explain the significance of Energy Efficiency ratio. 3Marks L2 CO2 POS8
(OR)
a)  Mention the differences between MCB and MCCB. 7Marks L2 CO2 PO2

b) Mention the disadvantages of low power factor. Suggest suitable 4 Marks L2 CO2 PO2
methods to improve the power factor.
c¢) Explain the objective of BEE standard. 3Marks L2 CO2 PO8

UNIT-III

Explain the principle of operation and constructional features ofa 14 Marks L2 CO3 POl
three phase induction motor. Mention its applications.
(OR)
a)  With neat sketch, demonstrate the working principle of single 7 Marks L2 CO3 POl
phase transformer.
b) Explain the constructional details and working of single phase 7 Marks L2 CO3 POl
resistor start induction motor.



10

UNIT-IV

Explain the operation of full-wave-rectifier without filter and
derive the expressions for ripple factor, % regulation, efficiency
and PIV.

(OR)
Discuss the working of NPN and PNP transistor with a neat
sketch.
Explain the input and output characteristic of a transistor in

Common Emitter configurations.
UNIT-V

Draw the block diagram of operational amplifier and explain it in

detail.

What are the differences between the inverting and non-inverting

terminals? What do you mean by the term “virtual ground”?
(OR)

Explain the working of a summing amplifier using Op-Amp and

derive its output voltage expression.

Construct a circuit to realize Vout =5V11+2V2-3V; using Op-Amp.

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

L2

L2

L2

L2

L2

L2

L3

CO4

CO4

CO4

CO4

CO4

CO4

CO4

PO2

PO1

PO1

PO1

PO2

PO1

PO2
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MATERIAL SCIENCE AND ENGINEERING
[ Mechanical Engineering |
Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Classify point defects and explain it with neat sketches. 8Marks L2 COl POl

b) Draw Iron-Iron-Carbide diagram neatly and explain the critical 6 Marks L1 CO1 POl
temperatures, phases and boundaries existing in it.

(OR)
a) Define solid solution. Differentiate between Substitutional and 7 Marks L2 COl POl
Interstitial solid solutions with neat sketches. Also write Hume- PO2

Rothery’s rule for formation of solid solutions.

b) Write all invariant reactions in phase diagram and explain the 7 Marks L2 COl1 POl
eutectoid zone briefly with neat sketch. PO2

PO3

a) “The normalized steel is found to be superior to that of annealed 7 Marks L3 COl POl

steel”. Explain the reason behind this statement. PO2

b) List the objectives of heat treatment of metals. 7Marks L1 COl POl
(OR)

a) Differentiate between Austempering and Martempering. 7Marks L1 COl PO2

b) Write the importance/objectives of continuous cooling 7Marks L2 COl1 POl

transformation diagrams.
UNIT-III

a) Describe the stainless steels with respect to composition, 7 Marks L1 CO2 POl
properties and applications. PO2

b)  Give the classifications and applications of low alloy steels. Also  7Marks L2 CO2 POl
give the specifications of steels.

(OR)
Give the composition, microstructure and applications of: 14 Marks L1 CO2 POl
1) Grey cast iron. i1)  Malleable iron. PO2
ii1) White cast iron. PO3

UNIT-IV

a) What alloys of copper are mainly used in engineering 8 Marks L3 CO2 POl
constructions? State their approximate compositions, properties
and fields of use.

b) List the properties and applications of Nickel based alloys. 6 Marks L1 CO2 POl
(OR)

a)  Explain the composition, properties and uses of Tool steels. 7Marks L2 CO2 PO2

b)  Write short notes on alloying metals for aluminium alloy. 7Marks L1 CO2 POl

UNIT-V

a) What are the ceramic materials? State their outstanding 7 Marks L2 CO2 PO3

properties.
b) Differentiate between particle reinforced and fiber reinforced 7 Marks L2 CO2 PO3
composites.
(OR)
10 a) Mention advantages, limitations and applications of Metal matrix 8 Marks L1 CO2 POl
composites and Ceramic matrix composites. PO2

b) Explain classification, properties and applications of polymer 6 Marks L1 CO2 POl
1



matrix composites, state its effect on environment. PO7



CODE No.: 20BT10341
SREE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Ananthapuramu)
I B.Tech I Semester (SVEC-20) Regular Examinations July — 2021

BASIC CIVIL AND MECHANICAL ENGINEERING

SVEC-20

[ Electrical and Electronics Engineering, Electronics and Communication Engineering,

Electronics and Instrumentation Engineering |

Time: 3 hours Max. Marks: 70

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Briefly explain how Civil Engineering contributes for the welfare 7 Marks L1
of society.

b) The following observations were taken to a boundary from a 7 Marks L4
chain line.

Distance in m O | 10 | 20 | 30 | 40 | 50 | 60 | 70

Offset in m 24 13.6 42|48 |44 3828 1.2

Calculate the area enclosed between the chain line, the boundary
line and the end offsets by:

1) Trapezoidal rule.

i1) Simpson’s rule.

(OR)
a) Discuss the geological and physical classification of rocks. 6 Marks L4

b) An electric light fixture weighing 15N hangs from a point C, by 8 Marks L4
two strings AC and BC. The string AC is inclined at 60° to the
horizontal and BC at 45° to the horizontal as shown in figure
below. Determine the forces in the strings AC and BC using
Lami’s theorem.

a)  What are the requirements of good foundation? 6 Marks L2

b) Explain different types of bonds used in brick masonry with 8 Marks L2
sketches.

(OR)
a)  Mention different types of roofs and explain briefly. 7 Marks L2
b) What is rainwater harvesting? Explain about types of rainwater 7 Marks L4
harvesting systems.

COl

COl

COl

COl

COl

COl

COl
COl

PO1
PO6
PO1
PO2
PO5

PO1
PO2
PO1
PO2
PO10

PO1
PO8
PO1
POS5
PO10

PO1
PO1
POS5
PO7



UNIT-III

5. Explain the working principle of 4 stroke petrol engine with neat
sketch.
(OR)
6. Describe the working principle of centrifugal pump with neat
sketch.

UNIT-1IV

7. a) Explain the different types of belt drives with neat sketches.
b) Derive the expression for power transmitted by the belt drive.

(OR)
8. a) List out various types of gears and write its applications.

b) Derive the expression for power transmitted by the simple gear

train.
9. What are the advantages of casting process and mention its
applications?
(OR)
10 Name the different types of machining processes on lathe
machine with suitable examples.

14 Marks

14 Marks

7 Marks
7 Marks

7 Marks

7 Marks

14 Marks

14 Marks

L2

L2

L2
L2

L1

L2

L2

L2

CO2

CO2

CO2
CO2

CO2

CO2

CO2

CO2

PO1

PO1

PO1
PO1
PO2
PO1

PO1
PO2

PO1

PO1
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PROGRAMMING FOR PROBLEM SOLVING

[ Computer Science and Engineering, Information Technology,
Computer Science and Systems Engineering, Computer Science and Engineering
(Artificial Intelligence), Computer Science and Engineering (Data Science),
Computer Science and Business Systems |
Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Explain the structure of a C program with a neat diagram. 7Marks L2 COl POl
b) Define Token. Discuss the tokens of the C language. 7Marks L2 COl POl
(OR)
a) Demonstrate the use of formatted input and output functions with 7 Marks L2 COl POl
a program.

b)  Write a C program that demonstrates a Type conversion process. 7 Marks L3 COl1 PO3

a)  Explain the conditional statements of C language. 7Marks L2 COl POl
b) Write a C program to find the largest among three given 7 Marks L3 COl1 PO3
numbers.
(OR)

a) Define Flowchart. Draw the flowchart that shows the addition of 7 Marks L2 CO2 PO3
two numbers.
b) Explain the problem solving aspects. 7Marks L2 CO2 POl

UNIT-III

a) Define an Array. Explain the declaration, initialization and 7 Marks L2 CO3 POl
accessing of Array elements with a suitable program.
b)  Write a C program to implement the addition of two matrices. 7Marks L3 CO3 PO3
(OR)
a)  Write the syntax of a function and list its advantages. Explain 7 Marks L2 CO3 POl
call-by-value with a suitable example.
b) Write a C program that demonstrates the scope of auto and 7Marks L3 CO3 PO3

extern variables.

a) Compare void pointer and NULL pointer with a suitable 7 Marks L2 CO3 PO2
program.

b) Define call-by-address. Write a C program to swap the values of 7 Marks L3 CO3 PO3
two variables using the call-by-address.

(OR)
a)  Explain the following with a suitable example: 7Marks L2 CO4 POl
1) Pointer arithmetic. i) Array of pointers.

b) Write a C program to allocate the memory dynamically to an 7 Marks L3 CO4 PO3
Array of length N. Write the necessary code to store and display
N integer elements.

UNIT-V

1



10

Explain the structure declaration, initialization and accessing the

members of structure with a neat syntax.

Write a C program to store and retrieve the details include name,
roll-no, branch, section and phone-no of N students.

(OR)

Compare and contrast Structure and Union.

Write a C program that uses pointers to initialize the members of

the structure.

7 Marks

7 Marks

7 Marks
7 Marks

L2

L3

L2
L3

CO5

CO5

CO5
CO5

PO1

PO3

PO2
PO3
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DISCRETE MATHEMATICAL STRUCTURES
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Time: 3 hours

Answer One Question from each Unit
All questions carry equal marks

SVEC-20

Max. Marks: 70

UNIT-I
Using Truth Table show that

(POQ)D~(~PO(~Q0~R))0(~POQ)O(~P0~R

is a tautology.

7 Marks

L4

CO1

PO2

Obtain principal conjunctive normal form for the formula
QU(PL~Q) without using Truth Table.

7 Marks

L3

COl1

PO4

(OR)

Are these premises p =1, = 7, (pV q) — 7 consistent? Justify
the answer.

7 Marks

L2

COl

PO1

Write the following statement in the symbolic form.
“Mark is poor but happy”

“Mark is rich or unhappy”

“Mark is neither rich nor unhappy”

“Mark is poor or he is both rich and unhappy”

7 Marks

L3

COl

PO2

Let X={1,2,3} Y={p,q} and Z = {a, b}
Also: f:X - Ybef = {(19 p)a (2’ q)s (3: q)}
g:Y = Zbeg = {(p,b), (q, p)}

Find fog, fof, gog .

7 Marks

L2

CO2

PO1

Let S= {1,2,3,4,5,6,7,8,9,10} and the relation R on the set S is
R={(x,y)/x+y=10}. What are the properties of on R?

7 Marks

L2

CO2

PO2

(OR)

Give an example for symmetric, ant symmetric, compatibility
and transitive relations.

7 Marks

L3

CO2

PO2

Illustrate that (S, /) is a lattice under poset, where S = (1,2,3,6)

7 Marks

L2

CO2

PO1

and / is for divisibility.
UNIT-III

Let z be the set of integers and addition, multiplication are
binary operations on set (+,*)

i) Find whether (z, +) is monoid or not.

ii) Find whether (z, +) is group or not.

7 Marks

L3

COo3

PO3

In a monoid, show that the set of all left invertible element form
a sub monoid.

7 Marks

L3

CO3

PO4

(OR)

Let f be a homomorphism from a group G to the group Gz then
show that if e; is the identity in Gy and e; is the identity in G;
then f(e1) = e;

7 Marks

L3

CO3

PO4

b)

(G,*) 1s a group and (a, b)€G then show that (a * b)_1 =b'*al,

7 Marks

L3

CO3

PO4




UNIT-IV

7. |a) | Compute the number of six letter combinations of the letter of | 7 Marks | L3 | CO4 | PO3
English alphabet. If no letter is to appear in the combination
more than 2 times.
b) | Find the coefficient of x> and x> for the function (1 + x> +x°)'". | 7Marks | L3 | CO4 | PO3
(OR)
8. | a) | How many ways are there for 10 red balls, 8 green balls and | 7 Marks | L3 | CO4 | PO3
6 blue balls to be in a line, so that at least 2 balls of same color
must be placed side by side?
b) | Show that x-y is a factor of the polynomial x" — y" where n >0 | 7Marks | L3 | CO4 | PO4
using Mathematical induction
9. | a) | Define the following with an example. 7Marks | L2 | CO5 | POl
1) Connected Graph.  ii) Connected component.
ii1) Complete Graph.  iv) Sub Graph with an example for each.
b) | Show that the following graphs G and H are not isomorphic. 7Marks | L3 | CO5 | PO4
L4 » b p
a ~ s '\ t
/ w
L ¥ X
h J z y
/ y
d - v au
(OR)
10 | a) | How many paths of length four are there from a to d in the | 7Marks | L3 | CO5 | PO3
simple graph of G given below.
E .1 - =B
- w -c
b) | Draw the complete graph of K5 with vertices A, B, C, D, E. | 7Marks | L3 | CO5 | POl

And also find sub graph of K5 with 4 vertices.
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FUNDAMENTALS OF BUSINESS INFORMATION SYSTEMS
[ Computer Science and Business Systems |

Time: 3 hours

10

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

“The survival of a large organization depends upon access to
high-quality information”. Justify this statement with relevant
examples.
Explain the levels of managerial decision making process.

(OR)
How can computer-based information systems help an
organization to achieve a strategic advantage over its
competitors?
Explain the reasons for the adoption of enterprise resource

planning systems in organizations.

Explain the component of computer system with neat diagram.
Discuss about the reasons for the continued use of mainframe
computers?

(OR)
[lustrate different built-in functions of Spreadsheet program.
Write a short note on applications of internet tools.

UNIT-III

What is data mining and how can it bring benefits to a business
organization?
Compare and contrast OLAP and OLTP.

(OR)
Explain the role of data marts when an organization has an
existing data warehouse.
What are the advantages of a real-time data warehouse?

UNIT-1V

Describe the two main functions of an Internet Service Provider
(ISP). How does ISP differ from applications service providers?
Name the three ways in installing a local-area network which
reduce costs. Explain how it is achieved.

(OR)
Explain the term ‘electronic data interchange’. What is its
relevance to companies now that the Internet is widely used for
data exchange?
Explain the purpose of a network operating system.

UNIT-V

Compare and contrast different levels of integration in Supply
Chain Management (SCM) with suitable example.
How transaction processing systems are managed, given their
mission-critical role in many organizations?

(OR)
How workflow software and groupware assist in re-engineering
of an organization?
Discuss special precautions needed to be taken when using IT for
managing human resources.

1

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

SVEC-20

Max. Marks: 70

L2

L2

L3

L2

L3
L4

L2
L4

L2

L2

L3

L1

L3

L2

L2

L1

L4

L4

L3

L2

COl

COl

COl

COl

CO2
CO2

CO2
CO2

CO3

CO3

CO3

COo3

CO4

CO4

CO4

CO4

CO6

CO5

CO5

CO6

PO2

PO1

PO1

PO1

PO1
PO2

PO2
PO1

PO1

PO2

PO1

PO1

PO2

PO1

PO1

PO1

PO2

PO2

PO2

PO1
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Time: 3 hours

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Solve the differential equation (D - 2)* = 8(e** + sin2x) .
Solve the differential equation (D*- 3D+ 2)y= 2 .

(OR)
2
Solve the differential equationd—f -2 & t y= xe' sinx.
dx dx

Solve the following differential equation by the method of
3x

variation of parameters y"- 6y'+ 9y =

x
Construct the partial differential equation by eliminating the
arbitrary function ¢ from ¢ (xy+ z>,x+ y+ 2)= 0.

Solve the partial differential equation
X (y- 2)pt ¥ (z- x)g= 27 (x- p).

(OR)

Construct the partial differential equation by eliminating the
arbitrary functions fand ¢ from z= yf ()t x0(p).

Solve the linear homogeneous partial differential equation
0%z 0%z

——-——=sinxcos2y.
dx> 0xdy 4
UNIT-III
Ou Odu, du _ o
Show that —* —+ — = 0, 1fu—f(y- Z,Z2- X, X~ y)_

ix dy 0z
Using Lagrange’s method of undetermined multipliers, find the
minimum value of x>+ y2 + z? subject to the condition
x+y+z=I.

(OR)

If x=¢e" secl, y=e" tanf then show that
0(xp) (r8)_
0(r,6) 0(x,»)

Find the dimensions of the rectangular box requiring least
material for its construction when the box is open at the top is to

1

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

Max. Marks: 70

L3
L3

L3

L3

L3

L3

L3

L3

L2

L3

L2

L1

COl
COl

COl

COl

COl

COl

COl

COl

CO2

CO2

CO2

CO2

PO1
PO1

PO2

PO2

PO1

PO2

PO1

PO2

PO1

PO2

PO1

PO2
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b)

b)

b)

have a volume of 32 cubic feet.

UNIT-IV
Evaluate JI Y dx dy where R is the region bounded by the first
R
x2 2
quadrant of the ellipse —-+ y—2 = 1.
a- b
1 zxtz
Evaluate II J' (x+ y+ z)dy dx dz.
-10 x-z
(OR)

By changing the order of integration, evaluate
16 4

cos V> dy dx |
[l
0+x

Evaluate I I V A/ x4 y2 dy dx by transforming into
0 0

polar coordinates.

UNIT-V
Find divF and curlF where F = grad (x> + Y’ + 27 - 3xyz2).
Find the directional derivative of f(x,y,z)= x* - y*+ 2z% at

the point P(1,2,3) in the direction of the line PQ where Q is the
point (5,0,4).

(OR)
2 2
Verify Green’s theorem for I(xy ty ) dx +x* dy , where c 1s
c
bounded by y=x and y=x".

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

14 Marks

L5

L5

L2

L5

L1
L1

L5

CcO2

CO2

CO2

CO2

Cco3
COo3

COo3

PO2

PO1

PO2

PO2

PO1
PO1

PO2
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[ Civil Engineering, Mechanical Engineering, Computer Science and Engineering,
Information Technology, Computer Science and Systems Engineering |

Time: 3 hours

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Describe the zeolite process used for softening of water with a
neat diagram and mention its limitations.
Discuss the effect of fluorides present in drinking water on
human health.

(OR)
Explain reverse osmosis process used for desalination of brackish
water and mention its advantages.
0.50 g of CaCOj3 was dissolved in HCI and the solution made up
to 1 Liter with distilled water. 50mL of the solution required
20mL of EDTA solution for titration. 50mL of hard water sample
required 15mL of EDTA and after boiling and filtering required
10mL of EDTA solution. Calculate permanent and temporary

hardness of water.

Derive the expression for Schrodinger wave equation and explain
the significance of ¥ and ¥2.
Predict the magnetic behavior and calculate the bond order of O,
molecule based on its energy level diagram.
(OR)

Discuss the Postulates of molecular orbital theory.
Identify and draw the shapes of the following molecules using
VSEPR theory,

i) XeF4 1) NHs iii) BrFs and iv) CIFs.

UNIT-III

Define battery. Explain the construction and working principle of
Lithium ion battery.
Discuss how underground pipelines and cables can be protected
from corrosion.

(OR)
Discuss the construction and working of H,. O, fuel cell and
identify its advantages and limitations.
Define corrosion and explain galvanic corrosion with examples.

UNIT-IV

Write the principle and applications of Scanning Electron

Microscope.

Explain different types of fundamental modes of vibrations.
(OR)

& Marks

6 Marks

7 Marks

7 Marks

7 Marks

7 Marks

10 Marks
4 Marks

& Marks

6 Marks

7 Marks

7 Marks

7 Marks

7 Marks

Max. Marks: 70

L2

L2

L2

L3

L3

L3

L2
L3

L2

L2

L2

L2

L1

L2

COl

COl

COl

COl

CO2

CO2

CO2
CO2

CO3

CO3

COo3

COo3

CO4

CO4

PO1

PO6

PO1

PO2

PO1

PO2

PO1
PO2

PO1

PO2

PO1

PO1

PO1

PO1
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Define the terms auxochrome, chromophore and explain their

significance.
State the principle of Transmission Electron Microscope and

explain its applications.
UNIT-V

Describe the Fischer-Tropsch method with a neat diagram and
write the advantages, disadvantages of synthetic petrol.
Calculate the HCV and LCV of coal having the following
compositions;
carbon = 70%, hydrogen = 20%, nitrogen = 7%, sulphur = 1%
and ash = 3%, latent heat of steam = 585 kcal/kg.

(OR)
Discuss about solid lubricants with suitable examples.
Define lubricant and explain the characteristic functions of
lubricants.

7 Marks

7 Marks

9 Marks

5 Marks

7 Marks
7 Marks

L2

L1

L2

L3

L2
L2

CO4

CO4

COs

CO5

CO5
COs

PO1

PO1

PO1

PO2

PO1
PO1
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b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I
What are Newton’s rings?

Describe the formation of Newton’s rings in reflected light and
hence prove that in reflected light, the diameters of the dark rings
are proportional to the square root of natural numbers.

(OR)
Interpret the Fraunhofer diffraction pattern due to a double slit
with relevant diagrams.
[llustrate the use of Nicol prism as a polarizer with a suitable

diagram.

Recall Maxwell’s equations in integral and differential forms and
write the physical significance of each equation.

(OR)
Classify optical fibers based on number of modes and refractive
index.
Explain with a neat block diagram, the principle of optical fiber

communication system.
UNIT-III

Outline the differences between intrinsic and extrinsic
semiconductors.
Derive an expression for the Hall coefficient of a p-type
semiconductor in terms of hall voltage.

(OR)
Compare direct and indirect band gap semiconductors.
Describe the construction and working of a semiconductor laser
diode with relevant diagrams.
Calculate the wavelength of laser light emitted by a GaAs laser

of band gap 1.44 eV.
UNIT-1V

Explain the dependence of various polarization mechanisms on
the frequency of the applied field.
Discuss the different types of polarization mechanisms involved
in dielectric materials.

(OR)
Classify magnetic materials.
Differentiate soft and hard magnetic materials.

1

2 Marks
12 Marks

& Marks

6 Marks

14 Marks

& Marks

6 Marks

2 Marks

12 Marks

2 Marks

10 Marks

2 Marks

6 Marks

& Marks

6 Marks
& Marks

Max. Marks: 70
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L2

L1
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L2

L2

L3

L2

L2

L3

L2

L2

L2
L2
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[ Electrical and Electronics Engineering, Electronics and Communication Engineering,

COl
COl

COl

COl

CO2

CO2

CO2

COo3

COo3

CO3

COo3

COo3

CO4

CO4

CO4
CO4

PO1
PO2

PO1

PO1

PO1

PO1

PO1

PO1

PO2

PO1

PO1

PO2

PO1

PO1

PO1
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UNIT-V

Outline BCS theory of superconductivity.

State Meissner effect and show that all superconductors exhibit
diamagnetic property.

(OR)
Explain with a necessary diagram, the synthesis of nanomaterial
using pulsed laser deposition technique.
List the physical, magnetic and optical properties of a
nanomaterial.
Summarize the applications of nanomaterials.

& Marks
6 Marks

6 Marks

6 Marks

2 Marks

L2
L1

L2

L1

L2

COs
COs

CO5

CO5

CO5

PO1
PO1

PO1

PO1

PO1
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b)

a)
b)

b)

a)
b)

a)
b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Define critical angle. Develop an expression for acceptance angle
of an optical fiber.
Calculate the refractive indices of the core and cladding material
of a fiber if numerical aperture is 0.20 and refractive index
difference A = 0.0415.

(OR)
Discuss the construction and working of an optical fiber.
Identify any four applications of fiber optic sensors.

Recall absorption co-efficient with its units. Outline the basic
requirements for an acoustically good hall.
A cinema hall has a volume of 7500m®. What should be the total
absorption in the hall if the reverberation time of 1.5 sec is to be
maintained?

(OR)
Explain the production of ultrasonic waves using
magnetostriction method with a neat diagram. List any two draw
backs of this method.
Choose any five important applications of ultrasonics.

UNIT-III

Define instantaneous velocity. Explain with sketches the
construction and uses of i) displacement-time graph,
i1) velocity—time graph and 1iii) acceleration-time graph.

(OR)
Define terms work, energy and power with units.
State and derive the work—energy principle.

UNIT-1V

Select any three modes of heat transfer and explain.
Derive the expression for effective thermal conductivity through
compound media in series.

(OR)
Describe the method to determine the thermal conductivity of a
bad conductor using Lee’s disc method.
Predict how much heat will be conducted through a slab of area
90x 10 *m* and thickness 1.2x 10> in one second when its
opposite faces is maintained at difference in temperature of 20 K.
The co-efficient of thermal conductivity of that material is

0.04Wm 'K ",

10 Marks

4 Marks

10 Marks
4 Marks

12 Marks

2 Marks

9 Marks

5 Marks

14 Marks

6 Marks
& Marks

7 Marks
7 Marks

10 Marks

4 Marks

Max. Marks: 70

L3

L3

L2
L3

L2

L1

L2

L3

L2

L1
L3

L2
L3

L2

L3
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COl

COl

COl
COl

COl

COl

COl

COl

CO2

CO2
CO2

CO2
CO2

CO2

CO2

PO1

PO2

PO1
PO1

PO1

PO2

PO1

PO1

PO1

PO1
PO2

PO1
PO2

PO1

PO2
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UNIT-V

Describe the preparation of metallic glasses using RF Sputtering 10 Marks

technique.

Select few applications of metallic glasses. 4 Marks
(OR)

What is Shape Memory Alloy? Classify the Shape Memory 8 Marks

Alloys with its characteristics.

List few applications of Shape Memory Alloys. 6 Marks

L2

L3

L2

L1

COo3

COo3

COo3

COo3

PO1

PO1

PO1

PO1
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SREE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Ananthapuramu)

COMMUNICATIVE ENGLISH

[ Computer Science and Engineering, Information Technology,
Computer Science and Systems Engineering, Computer Science and Engineering

(Artificial Intelligence), Computer Science and Engineering (Data Science)

Computer Science and Business Systems

Time: 3 hours

b)

b)

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Correlating verbal and non-verbal communication makes
communication 100% effective. Explain.
Discuss briefly the importance of LSRW skills.
(OR)
Define Communication and explain the importance of

communicating in English.

Explain, how listening is more important than hearing.
Discuss how to overcome the barriers to listening.
(OR)
Analyze the traits of a good listener that helps develop an attitude

of tolerance and understanding.
UNIT-III

Paralinguistic communication refers to the study of human voice
and how words are spoken. Explain the characteristic nuances of
voice.

Discuss, how effective speaking, the most frequently required
skill, is different from professional situation to social situation.

(OR)

Confidence, clarity and fluency in speeches should be evident in
content, presentation style and in handling of the audience.

Hlustrate.
UNIT-IV

Explain the concepts called reading rates and reading between
the lines with examples.
Explain the purposes and benefits of Intensive, Extensive and
Critical reading.

(OR)
SQ3R reading techniques enable the reader to get an idea about

the structure of the text. Discuss.
UNIT-V

Using right words in the right context is one of the essential
elements of effective writing. Explain guidelines which help
achieve clarity and economy in writing.
The ability to construct effective sentences adds value to
technical documents. Discuss salient points of sentence
construction.

(OR)
[lustrate various techniques for a good technical writing.

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

L2

L2

L2

L2
L2

L4

L2

L2

L2

L2

L2

L2

L2

L2

L2
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CO4

CO2

COl

CO2
CO2

CO2

CO1

CO2

CO2

COo3

COo3

COo3

CO3

COo3

COo3

Max. Marks: 70

PO10

PO2

PO1

PO2
PO2

PO2

PO1

PO2

PO2

PO2

PO2

PO5

PO5

PO5

POS5
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ENGINEERING MECHANICS
[ Civil Engineering |

Time: 3 hours

a)
b)

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

State and prove Lami’s theorem.

Determine the reactions at the supports of the given loaded beam
shown in the Fig.1.

30 kM
20 kN
30 kN
A ‘—Mu &
2 1
m - 4 m - m 2Zm
Fig.1
(OR)

What is perfect frame and imperfect frame? Write the advantage
of method of sections as compared to method of joints.

Identify the truss type and determine the forces in all the
members of a truss shown in Fig.2 using method of joints.

30KkN ~a—B C D o 30KkN
A 3 &
L ,EJ'_TI F Em‘ i
Y
50kN
Fig.2

A ladder 5 m long and of 250 N weight is placed against a
vertical wall in a position where its inclination to the vertical is
30°. A man weighing 800 N climbs the ladder. At what position
will he induce slipping? The co-efficient of friction for both the
contact surfaces of the ladder with the wall and the floor is 0.2.
The coefficient of friction between a copper block A and an
aluminum block B is 0.3, and between the block B and the floor
is 0.2. The weight of block A is 30 N and of block B is 20 N as
shown in given Fig.3. What force P will cause the motion of
block A to impend?

P — A

Fig.3

Max. Marks: 70

7 Marks L4
7 Marks L4
4 Marks L4
10 Marks L4
7 Marks L4
7 Marks L4

COl1 POl
PO10
PO1
PO2
PO4

PO10

CO1

COl1 POl
PO2
PO1
PO2
PO4
PO5
PO6

PO10

CO1

CO2 POl
PO2
PO4
PO6
PO10
CO2 POl
PO2
PO4
PO6
PO10



(OR)

a) What is friction? Explain how friction is both desirable and
undesirable in engineering applications and also state the laws of
static and dynamic friction.

b) A body of weight 50 N is placed on a rough horizontal plane. To
just move the body on the horizontal plane, a push of 15 N
inclined at 30° to the horizontal plane is required. Find the
coefficient of friction between the body and the plane.

UNIT-III
a) Define the following:

1) Centroid. i1) Centre of gravity. 1iii) Moment of inertia.
b) Find the area moment of inertia about the x and y axes of the
plane area shown in Fig.4.

i

20 wrumy

(OR)
a)  State and prove theorems of Pappus—Guldinus.

b) Calculate the centroid of T-section shown in the Fig.5.
12 cm ———3

-
3 cm
.4

|

10 cm

>3 Ccmilg—
Fig.5
a) A bar of uniform cross sectional area 100mm? is subjected to
forces as shown in the Fig.6. Calculate the change in the length
of the bar. Young's modulus of material is 2 X 10° N/mm?.

1 kN \ L kN 2N
- — B
300mm 4 00emen BO0mm
Fig.6

7 Marks L2 CO2 POl

7Marks L4 CO2 POl
PO2
PO6

PO10

4 Marks L1 CO3 POl

10 Marks L4 CO3 POl
PO2
PO4
PO5

PO10

7Marks L2 CO3 POl
PO2
PO10
PO1
PO2
PO4
PO5

PO10

7 Marks L4 CO3

7Marks L4 CO4 POl
PO2
PO5

PO10
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b)

b)

b)

The following data refer to a mild steel specimen tested in a 7 Marks
laboratory.
Diameter of the specimen =20 mm
Length of the specimen = 250 mm
Extension under a load of 10 kN = 0.035 mm
Load at yield point = 120.15 kN
Maximum load = 195.50 kN
Length of the specimen under failure = 300 mm
The neck diameter = 15.25 mm
Determine Young’s Modulus, Yield point, Ultimate stress,
percentage of elongation and percentage reduction in area and
safe stress adopting factor of safety of 2.
(OR)
Derive the relationship between Young’s modulus and bulk 7 Marks
modulus.

Compound tube consist of a steel tube 130mm internal diameter 7 Marks
and 100mm thickness and an outer brass tube 150mm internal

diameter and 100mm thickness. The two tubes are of same

length. The compound tube carries an axial load of 950kN.

Identify the stresses and the load carried by each tube and the

amount it shortens. Length of each tube is 130mm.

E,=2 x 10° N/mm’ and Ey=1 X 10° N/mm”.

Derive the circumferential stress and longitudinal stress of a thin 7 Marks
cylinder with neat sketch.

Calculate the thickness of the metal required for a cast iron main 7 Marks
800mm in diameter for water at a pressure head of 100m, if the

maximum permissible tensile stress is 20 MN/m® and weight of

water is 10 kN/m’,

(OR)
Mention the assumptions in Lame’s theory. Derive Lame’s 14 Marks
equation for radial and circumferential stress of thick cylinder.

L4

L4

L4

L4

L6

L4

CO4

CO4

CO4

CO5

COs

COs

PO1
PO2
PO4
POS5
PO6
PO10

PO1
PO2
PO10
PO1
PO2
PO4
PO6
PO10

PO1
PO2
PO10
PO1
PO2
PO3
PO4
POS5
PO6
PO10

PO1
PO2
PO10
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

[ Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,
Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering, Computer Science and Engineering
(Artificial Intelligence), Computer Science and Engineering (Data Science) |

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I
a)  With the help of neat sketch, explain in detail the working of the 7 Marks L2 COl POl
single loop generator.
b) Find the current delivered by the source in the network shown 7 Marks L3 CO1 PO2
below.

Wiy VA

U u

2u

wr 3

A A
1 Tu
(OR)
a) State Kirchhoff’s laws and validate the law with suitable 7 Marks L2 COl POl

examples.
b) Obtain the RMS and Average values of a sinusoidal voltage of 7 Marks L2 COl1 POl
peak Vi, and angular frequency o rad/s.

a) Is Hydro Power plant a sustainable electrical source of 7Marks L2 CO2 PO7
generation? Justify your answer. Also, with neat sketch, explain
the operation of hydro power plant.

b)  Explain the functional aspects of a relay. 4Marks L2 CO2 POl

c¢) What are the various BEE standards that a consumer has to look 3 Marks L2 CO2 POS8
while purchasing any electrical product?

(OR)

a) With neat sketch, explain the operation of sustainable power 7Marks L2 CO2 PO7
generation using thermal power plant.

b) Explain the significance of power factor and enumerate the 4 Marks L2 CO2 POl
methods of improving the power factor.

c) Explain the significance of Energy Efficiency ratio. 3Marks L2 CO2 POS8

1
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a)
b)

b)

UNIT-III

With neat sketch, demonstrate the working principle of single
phase transformer.
Explain the working principle of Three phase induction motor
and mention any one application.

(OR)
Explain the constructional details of single phase capacitor start
and run induction motor.
Explain the working of permanent magnet DC motor and

mention any one application.
UNIT-IV

Explain the operation of a PN junction diode in forward biased
and reverse biased condition. Draw its V-I characteristics.

(OR)
Distinguish between Half wave Rectifier and full wave rectifier.
What is the need for biasing in transistor operation?

UNIT-V

Draw the block diagram of Op-Amp and explain in detail.
In an inverting adder circuit, the input voltages ate 0.3 V, 0.5V,
0.1 V while Ri=R,=R3=1 KQ. If R¢= 10 KQ, calculate the output
voltage.

(OR)
Examine and derive an expression for V, of the differentiator
circuit by using Op-Amp.
Define Op-Amp and list out the ideal characteristics of ideal
Op-Amp.

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

L2

L2

L2

L2

L2

L2
L2

L2
L2

L2

L1

COo3

COo3

COo3

COo3

CO4

CO4
CO4

CO4
CO4

CO4

CO4

PO1

PO1

PO1

PO1

PO1

PO2
PO1

PO1
PO2

PO2

PO1
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Time: 3 hours

1 a)
b)

2.

3. a)
b)

4.

5. a)
b)

6.

7. a)
b)

8.

9. a)
b)

10

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Describe Burger’s vector for the Edge and Screw Dislocation.

List out different type’s imperfections in crystals and briefly

explain Schottkey, Frenkel defects, Edge and Screw dislocations.
(OR)

Draw Iron-Iron-Carbide diagram neatly and explain cooling of

steel from Liquid phase to room temperature for 0.4% C and

0.8% C.

Write short notes surface hardening techniques. Explain any two
methods with neat sketches.
Define annealing and recall the types of annealing.

(OR)
Differentiate the CCT and TTT diagram. Explain construction
method of TTT and CCT diagrams.

UNIT-III

What is the effect of Carbon on the properties of steel? Explain
the properties and applications of Low, Medium and High carbon
steels.
What is stainless steel? How they are classified and give their
applications?

(OR)
Draw the microstructures of Grey cast iron and White cast iron.
Also mention its composition, properties and applications.

UNIT-IV

Compare brass and bronze materials.
List the properties and applications of copper.

(OR)
What is aluminium? Explain the types, properties and uses of

aluminium alloys in detail.
UNIT-V

Write a brief note on Metal-Matrix Composites (MMCs) and
Ceramic-Matrix Composites (CMCs).

Discuss on the characteristics and classification of polymers.

(OR)
Explain classification, properties and applications of polymer
matrix composites. Also discuss its effect on environment.

1

7 Marks
7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks
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Max. Marks: 70

L1
L2

L2

L1

L1

L1

L2

L1

L3

L3

L1

L2

L1

L1

L2

COl
COl

COl

COl

COl

COl

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

CO2

PO1
PO1
PO2

PO1
PO2

PO1
PO2
PO1
PO2

PO1
PO2
PO3

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2
PO1
PO2

PO1

PO1
PO2
PO1
PO2

PO1
PO7
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1. a) Convert the following whole circle bearings to quadrantal 6 Marks L[4 COl1 POl

bearings: PO2
1) 22°30° i1) 50°40° iii) 120° PO10
iv) 170°12° v) 211°54° vi) 327°24°
b) Classify bricks based on their quality and explain them briefly. 8 Marks L4 COl POl
PO2
POS
(OR)
2. a) Explain the various laboratory tests on bricks to check their 6 Marks L1 COl1 POl
suitability in construction. POS5
PO6
b) Define the following: 8Marks L1 COl1 POl
1) Stress. i1) Strain.
ii1) Young’s Modulus. 1v) Hooke’s law.
3. a) Briefly explain the various types of foundation. 7Marks L2 COl POl

b)  What is lintel? Where do you use lintel? Briefly explain different 7 Marks L2 CO1 POl
types of lintels used.

(OR)
4. a) Explain the components of a stairs with neat sketch. 7Marks L2 COl POl
PO10
b) Distinguish between separate and combined systems of 7 Marks L[4 COl1 POl
sewerage. PO2
PO7
5. Explain the working principle of 2 stroke petrol engine with neat 14 Marks L2 CO2 POl
sketch
(OR)
6. Describe the working principle of double acting reciprocating 14 Marks L2 CO2 POl
pump with neat sketch.
7. Derive the expression for length of the cross belt drive. 14 Marks L2 CO2 POl
PO2
(OR)
8. a) List the types of gear trains and explain. 7Marks L1 CO2 POl
b) Derive the expression for power transmitted by the simple gear 7 Marks L2 CO2 POl
train. PO2
9. Write a short note on soldering and brazing processes. 14 Marks L2 CO2 POl
(OR)

10 Give an illustrative explanation of milling process and explain its 14 Marks L2 CO2 POl



working principle.
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Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

a) List the data types of C Language. Explain with a neat syntax. 7Marks L2 COl POl
b) Compare operator precedence and associativity. Demonstrate 7 Marks L2 COl1 PO2
with a suitable example.
(OR)
a)  Explain the operators of C Language. 7Marks L2 COl POl
b) Write a C program to swap the values of two variables without 7 Marks L3 COl1 PO3

using a third variable.

a) Demonstrate the looping statements with a suitable example. 7Marks L2 COl POl
b) Write a C program to find the sum of individual digits of a 7 Marks L3 CO1 PO3
positive integer.
(OR)
a) Define algorithm. Design an algorithm to check whether a 7Marks L2 CO2 PO3
number given by the user is odd or even.
b) Explain the top-down design technique for solving the given 7 Marks L2 CO2 POS5S

problem.
a) Write a C program to find the second largest number in a list of 7 Marks L2 CO3 PO3
integers.
b) Write a C program to generate the prime numbers between 1 and 7 Marks L3 CO3 PO3
N. Define a separate function to generate prime numbers.
(OR)
a) Compare and contrast automatic, external and static variables. 7Marks L2 CO3 PO2
b) Write a C program to insert a sub-string in to a main string ata 7 Marks L3 CO3 PO3

given position.
UNIT-IV

a)  Write a C program using pointers to read in an array of integers 7 Marks L2 CO3 POl
and print its elements in reverse order.

b) Compare static and dynamic memory allocation. Describe 7 Marks L3 CO3 PO2
dynamic memory allocation functions.

(OR)

a) Differentiate call-by-value and call-by-address with a suitable C 7Marks L2 CO4 PO2
program.

b) Write a C program to count the number of vowels and 7Marks L3 CO4 PO3
consonants in a string using pointers.
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Define structure. Show the procedure to access structure

UNIT-V

members with a suitable example.

Write a C program that demonstrates the creation of nodes using

a self-referential structure.

Write a C program that demonstrates passing a structure to a

function.
Explain the following:
1) Union.

(OR)

i1) Enumeration types.

7 Marks

7 Marks

7 Marks

7 Marks

L2

L3

L2

L2

COs

COs

CO5

CO5

PO1

PO3

PO3

PO1
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a)
b)

b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

Find the Conjunctive normal form of ~(PV@) < (PV @).
Is [(P=R)A(Q@—R)] = [(PV@)—R] a Tautology or not?
Justify
(OR)

What is the first order predicate calculus statement equivalent to
the following premise?
“Every teacher is liked by the student”.
Given the truth value of P and Q as T and those of R and S as F.
Find the Truth value for the following statements.

i) (P2R)A(~Q=S5).

i) (PV(Q—=(RA~P))) 2 (QV~S).

Give an example for symmetric, antisymmetric, compatibility
and transitive relations.
Determine the value of fog, gof, f'og and g™'of " for the functions
fand g defined by f(x) = x*-2, g(x) = x + 4 where R
— R (set of real numbers).

(OR)
Show that the “greater than or equal “relation is a partial ordering
on set of integers.
Draw the Hasse diagram of the set {2, 4, 8, 16} under the partial
ordering relation “divides” and indicate those which are totally

ordered.
UNIT-III1

Show that the set of Natural numbers is a semi group under the

operation x*y = max{x, y} and also calculate is it Monoid.

Let H= {0, 2, 4}. Check that (H, +6) is a subgroup of (z, +6).
(OR)

Discuss that monoid homomorphism preserves the property of

invertibility with an example.

Examine the relation a * b=a+ b - ab for all a, b € G is a group

or not.
UNIT-1V

Find the coefficient of x** and x**for the function (1 + x> + x°)"*.
How many ways can 5 day's be chosen from each of the

12 months of an ordinary year of 365 day's.
(OR)

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks
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Max. Marks: 70

L3
L4

L2

L3

L3

L3

L4

L3

L3

L3

L2

L4

L3
L3

COl
CO1

COl

COl

CO2

CO2

CO2

CO2

COo3

COo3

CO3

CO3

CO4
CO4

PO3
PO2

PO1

PO3

PO2

PO7

PO2

PO3

PO1

PO2

PO1

PO2

PO3
PO4
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b)

a)
b)

Solve the Recurrence Relation

an — 9a,.1 — 26a,2 — 24a,3 = 0 where a9p=0, a; =1 and a,=10.
Compute the number of six letter combinations of the letter of
English alphabet. If no letter is to appear in the combination

more than 2 times.
UNIT-V

Define the following with examples:
1) Graph. i1) Degree of a vertex.
ii1) Complete Graph. iv) Sub Graph.

Write a short note on:
1) Euler circuit. i1) Hamiltonian circuit.

(OR)
Show that a tree with n vertices has exactly (n-1) edges.
Show that the K; has Hamiltonian graph. How many edge

disjoint Hamiltonian cycles are there in K;?

7 Marks

7 Marks

& Marks

6 Marks

7 Marks
7 Marks

L2

L3

L2

L2

L4
L4

CO4

CO4

COs

CO5

COs
CO5

PO4

PO2

PO1

PO4

PO2
PO2
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FUNDAMENTALS OF BUSINESS INFORMATION SYSTEMS
[ Computer Science and Business Systems |

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1. a) Describe business environment of an organization with a neat 9 Marks L2 COl1 POl
diagram.
b) Compare explicit knowledge, tacit knowledge and wisdom in 5Marks L3 COl1 PO2
Business information systems.

(OR)
2. a) Discuss about the characteristics of generic systems. 7Marks L2 COl POl
b) Distinguish between deterministic, probabilistic and adaptive 7 Marks L2 COl1 PO2
systems.
3. a) Briefly explain the secondary storage devices. 7Marks L2 CO2 POl
b) Explain the advantages of virtual computing. 7Marks L2 CO2 PO2
(OR)
4. a) Describe the tools and technologies of Rich Internet 7 Marks L[4 CO2 PO3
Applications.
b)  Explain the mechanism followed by affiliate marketing. 7Marks L[4 CO2 PO3
5. a) Describe the Business-level advantages of databases. 7Marks L2 CO3 POl
b) Compare and contrast scorecards and dashboards. 7Marks L[4 CO3 PO2
(OR)

6. a) Discuss about data mining techniques to extract useful 7Marks L2 CO3 POl
information from large databases.
b)  Explain the ETL process within a data warehouse. 7Marks L2 CO3 POl

7. a) Explain, with the aid of diagrams, differentiate between the 7 Marks L2 CO4 PO2
following network topologies:
1) star. i1) bus. 111) ring.
b) Discuss the merits and demerits of locating company e-business 7 Marks L2 CO4 POl
services inside a company, in comparison with outsourcing to an
ISP or ASP.
(OR)
8. a) Explain the client/sever model of computing with neat diagram. 7Marks L2 CO4 POl
b) Compare and contrast business and consumer models of internet 7 Marks L[4 CO4 POl

access.
9. a) Discuss the advantages of Enterprise system approach. 7Marks L2 CO6 POl
b) Describe the usage of supplier management systems in an 7 Marks L2 CO5 PO2
organisation.
(OR)
10 a) Explain the key elements of transaction processing systems. 7Marks L2 COS5 PO2
b) Discuss the different types of vertical integration in supply chain 7 Marks L2 CO6 POl
design.
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1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)

Electronics and Instrumentation Engineering]

Answer One Question from each Unit
All questions carry equal marks

Four samples of water are collected at Naravari Palli (NP), Pullaiahgari Palli
(PP), Kunchivari Palli (KP) and the other at Bandara Palli (BP). 100 ml of the
each water sample collected at NP, PP, KP, and BP requires 28, 26, 20, 18 mL
of EDTA solution on titrations respectively. 100 ml of SHW (0.28 gms of
CaCOs; per liter) requires 24 ml of EDTA solution on titration. Calculate and
compare the degree of hardness and write the chemical reactions involved in
titration.
Fluorides in water. Discuss effects on human Health and Nalgonda technique for
deFluoridation of water.

(OR)
Rishika want to investigate the reason for unforeseen explosion of Home boiler.
After explosion the following deposits were found on analysis of boiler pieces.
CaSQy4, CaSiO3, MgSiO;, Fe;03, Mg(OH),, Na,FeO,, CaCOs. Looking at the
data Rishika, discussed about how boiler has suffered before explosion
predicting the impurities present in water. Can you write the report discussing
the attributes for explosion?
Write the chemistry of estimation of Water hardness by EDTA method? Discuss
why PH = 10 is to be maintained.

Discuss the preparation, properties and uses of PTFE and PMMA Resin.
Explain engineering applications of conducting polymers.
(OR)
Distinguish between thermo plastics and thermo sets.
Explain the conduction mechanism of polyaniline.

UNIT-III

Discuss the synthesis of Biodiesel by Trans esterification method.

Enumerate advantages, disadvantages and important applications of Biodiesel.
(OR)

Write informative notes on recent trends in Nano Technology and future trends

of Green Chemistry.

[Nlustrate disadvantages of Nanomaterials.

UNIT-IV

Distinguish Electrolytic cell and Electrochemical cell with neat diagrams and
explain their in house and Industrial applications in your everyday life.
Explain the significance of the title of this outcome, “Energy from Electron
Transfer.”

(OR)

Max. Marks: 70

& Marks

6 Marks

& Marks

6 Marks

8 Marks
6 Marks

7 Marks
7 Marks

7 Marks
7 Marks

10 Marks

4 Marks

10 Marks

4 Marks
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b)

Using values from the table of standard reduction potentials, calculate the cell
potentials,[1G and log K under standard conditions of the following cells.

i) Al(s)/Al*(aq)//Ag'(aq)/Ag(s)

ii) Zn(s)/Zn*"(aq)//Cr**(aq)/Cr(s)

iii) Fe(s)/Fe**(aq)//Hg*"(aq)/Hg(1)
Identify the type of battery that is truly the power behind everyday life. They
start and power vehicles, back up uninterruptible operations like hospitals,
railroad signals, weapons systems, and air traffic controls, and help electric
utilities shift loads among grids. Explain the chemistry with neat diagram.

UNIT-V

Analyze the possible means of rendering a metal cathodic to protect it from
corrosion.
What is metallic corrosion? Pin holes on tin coated iron are more prone to
corrosion of iron than those on zinc coated iron. Why?

(OR)
How will you assess the situation and identify the type of corrosion from the
physical manifestation of the corroded components / parts?
Discuss the functions of lubricants with suitable examples.

6 Marks

8 Marks

7 Marks

7 Marks

8 Marks

6 Marks
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[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,

Information Technology, Computer Science and Systems Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

With the help of suitable diagram, explain the principle, construction and
working of an optical fiber as a wave guide.
In an optical fibre, the material has refractive indices of core and cladding of 1.6
and 1.3 respectively. What is the value of critical angle? Also calculate the
acceptance angle and acceptance cone.

(OR)
Classify the different types of optical fibers.
List the applications of optical fibers in various fields.

Explain the de-Broglie hypothesis of duality of material particles.

Derive time independent Schrodinger’s wave equation for a free particle.
(OR)

Show that the energies of a particle in infinite potential box are quantized.

UNIT-III

Explain direct and indirect band gap semiconducting materials.

What is the principle of LED? Describe the construction and working of LED.
(OR)

Explain the ac frequency dependence of different polarizability in dielectrics.

Explain ionic and orientation polarization.

UNIT-1IV
Define:

1) Super conductor.  ii) Critical temperature.  iii) Cooper pair.
Explain penetration depth in superconductivity. Write any five applications of
superconductors.
(OR)
Explain the BCS theory of superconductivity.
Explain Josephson effects and their applications.

UNIT-V

Describe the principle factors which affect the properties of nanomaterials.
Explain in detail about the fabrication of nanomaterials by pulsed laser
deposition.

(OR)
Define nanomaterial. Give the classification of nanomaterials.
Discuss the synthesis of nanomaterial by using pulsed laser deposition method.
List the applications of nanomaterials in various fields of science and
technology.

Max. Marks: 70

10 Marks

4 Marks

10 Marks
4 Marks

6 Marks
8 Marks

14 Marks

6 Marks
& Marks

5 Marks
9 Marks

4 Marks

10 Marks

7 Marks
7 Marks

5 Marks
9 Marks

4 Marks
10 Marks
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1

2

3

4

5 a)
b)

6 a)
b)

Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]|

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Obtain the Fourier expansion of  xsin x as a cosine series in (0, 7 ) and

S T
hence show that 13 ﬁ+ 37 T Z(IT -2).
(OR)
H 1. x,if 0< x< 1
Expand f(x)= [ 4 3 1 as a Fourier series of sine terms.
1Tl g exed

Show that inverse finite Fourier sine transform of
01, 0<x<nm/2

10 ni J
F(n)= —[0 1+ T - 2cos A :
() n% cos T EIS /) %-1, m/2< x<m’

(OR)

-ax
e

Find the Fourier sine and cosine transforms of f(x)= and deduce that

-ax _ -bx

¢ sin sxdx = tan”'(s/a)- tan” 1(s/b) )

o— 8

X

UNIT-III

s
Using convolution theorem, evaluate L™ ( m ).
Using Laplace Transform method solve ( D*+ 1 )y =sin t sin 2t , t > 0, if
y=1,Dy=0 whent=0.
(OR)

+3
Find the inverse transform of (i) log (S+—4 ) and (ii) cot 's.
s

3 2 d
Solve by Laplace Transforms, dy 4,4y @ 2y =0, y(0) =1, y
dx’ dx®  dx

(0)=y"(0)=2.

[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,

Max. Marks: 70

14 Marks

14 Marks

14 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks



7 a)
b)
8 a)
b)
9
10 a)
b)

UNIT-IV

Write the initial value theorem and wusing it find uw;, uw, from
422+ 52+ 14
(z-1*
Find by applying the properties of Z — transforms
() Zna"| and (i) Z|n%a"] .

U(z)=

(OR)
Apply shifting theorem, evaluate Z [cos(n +1)d ] )
Applying Z-transforms, solve the difference equation W2 - 2 + 3w=2"

withuey=2, u1=1.
UNIT-V

The points of trisection of a tightly stretched string of length / with fixed ends
are pulled aside through a distance d on opposite sides of the position of
equilibrium and the string is released from rest. Construct a mathematical
expression for the displacement of the string at any subsequent time and show
that the midpoint of the string is always at rest.

(OR)
Solve the linear differential equation (x* — yz) p + (} — 2x) ¢ = 2> — xy.
du ou
Solve the equation X 2 i + 37 E = 0 by applying method of separation of
variables.

7 Marks

7 Marks

7 Marks
7 Marks

14 Marks

7 Marks
7 Marks
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a)
b)

c)

a)
b)

c)

[Civil Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Why you choose stone as a building material?
Analyze the characteristics of good stone.
List out the types of tests on stones.

(OR)

Write down the tests on bricks and their purposes.
Define the term frog.
Summarize the names of bricks for special use.

[lustrate the different kinds of lime available for use in construction works.

(OR)

Describe the preparation of lime mortar.

Describe the types of hot rolled steel sections and cold formed steel sections.

Associate the various uses of aluminum with respect to construction works.

UNIT-III

(OR)

UNIT-IV

Max. Marks: 70

4 Marks
5 Marks
5 Marks
4 Marks

5 Marks
5 Marks

14 Marks

14 Marks

14 Marks

14 Marks

Define bearing capacity and safe bearing capacity of the soil. Sketch the 7 Marks
following types of foundations and briefly discuss.

1) Grillage Foundation.

ii) RCC Raft Foundation.

List the classification of stone masonry with neat sketches. Show any four joints 7 Marks
in stone masonry.

Write a short notes on:

1) Cavity walls.

(OR)

i1) Partition walls.

Why brick masonry is preferred over stone masonry?

Explain briefly:

INustrate the objectives of plastering. List the requirements of good plaster.

List the constituents of the paint and mention their specific function.

1) Stucco plastering.

UNIT-V

i1) Lath plastering.

(OR)

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

List the different alternative building materials and explain briefly any two of 7 Marks

them.
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Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

1 a) If the maximum and minimum resultant forces of two forces acting on a particle 3 Marks
are 40 kN and 10 kN respectively, then what would be the type of two forces?
b) Two forces are applied as shown to a hook support. Knowing that the magnitude 4 Marks
of P is 35 N, determine the required angle a, if the resultant R of the two forces
applied to the support is to be horizontal.

50 N

c) An electric light weighing 15N hangs from a point C by two strings AC and BC 7 Marks
as shown in the figure, AC is inclined at 60° to the horizontal and BC at 45° to
the vertical as shown. Find the forces in the strings AC and BC.

Fa

FLEELEEE

FEEEEE

(OR)
2 a) State and explain Lami’s theorem. 3 Marks
b) A girl is sitting in an old automobile tire which is suspended as shown. If the girl 5 Marks
and the tire together have a mass of 60 kg, determine the tensions in the ropes
AC and BC.




¢) Knowing that a = 20", determine the tension: 6 Marks
1) in cable AC, i1) in rope BC.

OO0 ©O 1200 N s

a) What are the common types of supports used in two dimensions? Explain the 3 Marks
support reactions with suitable sketches.

b) The figure shows a pin-jointed plane truss loaded at the point M by hanging a 4 Marks
mass of 100 kg. Determine the load in members LN and NK of the truss.

¥ L M

0 m

¢) Determine the axial force in each bar of the plane truss loaded as shown in the 7 Marks
figure.

=2 L S W

0.9m| -]

(OR)
a) Using the principle of virtual work, determine the effort P required to hold the = 3 Marks
weight of 100N in equilibrium in a system of two frictionless pulleys of the
same diameter as shown in figure.

B T o o g o

O P



b) A rigid T is made out of metal bars AB and CD as shown in figure each 1.4 m 5 Marks
long and weigh 40 kg and 30 kg respectively. It is supported in to a vertical
plane. Compute angle a for equilibrium, subjected to a load of SO0N at B.

¢) Using method of sections determine the forces in members BD and CD of the = 6 Marks
truss as shown in fig. All triangles are equilateral.

0.5k D.5KN

,Ln

0.5kN
43

2m 2m

UNIT-III

a) Two blocks connected by a horizontal link AB are supported on two rough 7 Marks
planes as shown in figure. The coefficient of friction for block A on the
horizontal plane is p=0.4. The angle of friction for block B on the inclined plane
is @=15°. What is the smallest weight W of block A for which equilibrium of the
system can exist?

Ik 2m

L\ 1780 N

Aw

b) Determine the minimum value of force P required to cause motion of a 7 Marks
100 kg block to impend upon a 30° plane shown in figure. The coefficient of
friction is 0.2.

100 kg P




b)

Referring to the figure the coefficient of friction is as follows:

0.25 at the floor, 0.30 at the wall, 0.20 between the blocks. Find the minimum
value of a horizontal force P applied to the lower block that will .hold the system
in equilibrium.

The 2225 N block shown in figure P-507 is in contact with 45° incline. The
coefficient of static friction is 0.25. Compute the value of the horizontal force P
necessary to

1) just start the block up the incline.

i1) just prevent motion down the incline.

UNIT-1IV

Define the terms Polar Moment of Inertia with suitable sketch.
Calculate the polar moment of inertia about ‘O’ of the shaded area shown in the
figure.

¥
A

O

f«——r——>|B X
Explain the method of finding the centroids of composite area with suitable
example.

(OR)
State the difference between centroid and center of gravity.
A semi-circular area is removed from the trapezium as shown in the figure.
Determine the centroid of the remaining shaded area. (All dimensions in mm).

bl |

\‘-:"‘LN

X
\

)

AR SO
S,

j— 100 mm

State and explain Pappus-Guldinus theorems for surface of revolution and

volume of revolution.
UNIT-V

1) State impulse-momenutum priniciple.
ii) A bullet of masslkg if fired with a velocity of # m/s from a gun of mass
10kg. Find the ratio of kinetic energies of bullet and gun.

4

& Marks

6 Marks

3 Marks
6 Marks

5 Marks

3 Marks
7 Marks

4 Marks

4 Marks
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b)

b)

A vehicle of mass 600 kg and moving with a velocity of 12 m/s strikes another
vehicle of mass 400 kg, moving at 9 m/s in the same direction. Both the vehicles
get coupled together due to impact. Find the common velocity with which the
two vehicles will move. Also find the loss of kinetic energy due to impact.
A car of mass 1500 kg is uniformly accelerated. Its speed increases from
50kmph to 75kmph after travelling a distance of 200m. The resistance to the
motion of the car is 0.2% of the weight of the car. Determine (i) the maximum
power required, (ii) the power required to maintain a constant speed of 75kmph.
(OR)

i) A car starts from rest with a constant acceleration of 4m/sec’. Determine

the distance travelled in the 7th second.
i1) A fly wheel of 550mm diameter is brought uniformly from rest to a speed

of 350 r.p.m in 20 sec. Find velocity and acceleration of a point on its rim

3 seconds after starting from rest.
Two blocks of weights P and Q are connected by a flexible but inextensible cord
and supported as shown in Fig. If the coefficient of friction between the block P
and the horizontal surface is p and all other friction is negligible, find (i) the
acceleration of the system and (ii) the tensile force S in the cord. The following
numerical data are given: P= 53.4N; Q=26.7N; u=1/3.

;/WF;W wz'&'?v_.r -1
A

-
o

A man weighing 712N stands in a boat so that he is 4.5m from a pier on the
shore as shown in figure. He walks 2.4m in the boat toward the pier and then
stops. How far from the pier will be at the end of this time? The boat weighs
890N, and there is assumed to be no friction between it and the water.

- 45 m—>]

3 Marks

7 Marks

4 Marks

5 Marks

5 Marks
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Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

1 a) State and explain the Kirchhoff’s laws with suitable examples. 7 Marks
b) Compute the equivalent resistance across AB for the network shown below. 7 Marks

(OR)
2 a) State and explain the terms node, loop, path with examples. 6 Marks
b) Compute the equivalent resistance across voltage source using star/delta 8 Marks

transformation. Also compute current delivered by voltage source.
10 Q
M,

20 1.60)

— T Y FATATA Y W

zow C;P EQ0 %Bn

3 a) If the voltage across 2 Q resistor Vo = -5 cos 2t, Compute the source current i,. 7 Marks
And also draw the phasor diagram representing source current and V.

01F O5H
| S 113
+
;T
i ..d. ) 12 IL_ 24
b) Compute the V(t), shown in figure below. 7 Marks
12
J'."'."'l'l'r
lia +
SeastV () I F == i)
1H -
(OR)

4 a) If I, = 20 sin (10t+15% A in the circuit shown in figure, compute the current 7 Marks
1
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b)

b)

passing through capacitor 1.

40 341
Ml Syt .
"r L "l" l i'__,
D2H = 2 — @1F
[

Compute the Ii(t), circuit shown in figure below. Also compute the power
delivered by voltage source. Represent the voltage and current relations in
phasor diagram.

il 2ar 2kl
AL L -T':-F—I-
I0cos 0CI WV ) =L 50 uF %; eI EW

I

Explain the construction of a single-phase transformer.
A transformer has 600 primary turns connected to a 1.5 kV supply. Determine the
number of secondary turns for a 240 V output voltage, assuming no losses.
State the reason for transformer is rated in kVA not in KW.

(OR)
Explain how torque is developed in DC Motor.
Write the expression for the torque produced by DC Motor.
A 230V motor has an armature circuit resistance of 0.6 Q. If the full load
armature current is 30 A and no load armature current is 4 A, find the change in
back E.M.F from no load to full load.

UNIT-1IV
Define the transducer.

State and explain the basic requirements of transducer.
State and explain the principle operation of load cell.
(OR)
State the need for data acquisition system, explain the data acquisition system
with the help of block diagram.
Explain the principle operation of LVDT with the help of neat sketch.

UNIT-V

Explain the diode acting as switch.
A 5:1 transformer is connected to a half wave rectifier circuit with a 50 kQ load.

Find 1) Vy; i1)1p; i) lqc; V) lac. In put voltage is 220 V.
5:1
+ . O "4‘_ Ll _?_
220vpk V), Vj 50k Vour
_ o °
(OR)

State and explain the terms Peak Inverse Voltage (PIV), ripple factor, efficiency
and regulation of full wave rectifier.

The circuit shown in figure had excited by sinusoidal waveform, compute the
voltage across the load and current passing through 6.8 kQ. Also draw the
waveforms of Vi, I, Vp and Ip. Assume diode acting as ideal.

100V $
%.-. [H)

| |
» D %E.Ekg%ﬁ.Skﬂ Vi
V4 —

<
-+

7 Marks

5 Marks
6 Marks

3 Marks
5 Marks

3 Marks
6 Marks

3 Marks
4 Marks
7 Marks
7 Marks

7 Marks

6 Marks
8 Marks

7 Marks

7 Marks
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b)

b)
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain the operation of a p-n junction diode in forward biased and reverse
biased condition. Draw its V-I characteristics.

(OR)
Draw the circuit of a half-wave-rectifier without filter and derive the expressions
for ripple factor, % regulation, Efficiency and PIV.

Define Early-effect; explain why it is called as base-width modulation. Discuss
its consequences in transistors in detail.
(OR)

With reference to bipolar junction transistors, define the following terms and
explain.

1) Emitter efficiency.

i1) Base Transportation factor.

111) Large signal current gain.
How transistor acts as an amplifier?

UNIT-III

Draw the circuit diagram of CC amplifier using hybrid parameters and derive
expressions for Ay, Av, Ri, Ro.

(OR)
Draw the circuit diagram and small signal equivalent of CB amplifier using
accurate h-parameter model. Derive expressions for Ay, Ay, R; and Ry.

UNIT-IV

Explain the operation of FET with its characteristics and explain the different
regions in transfer characteristics.
Give the classifications of FETs and their application areas.

(OR)
With the help of neat sketches and characteristic curves, explain the construction
and operation of a JFET and mark the regions of operation on the characteristics.

UNIT-V

Explain the tunneling phenomenon. Explain the characteristics of tunnel diode
with the help of necessary energy band diagrams.
(OR)
Explain about :
1) Varactor diode.
i) Schottky Barrier diode with necessary sketches.

Max. Marks: 70

14 Marks

14 Marks

14 Marks

7 Marks

7 Marks

14 Marks

14 Marks

10 Marks

4 Marks

14 Marks

14 Marks

14 Marks
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Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Determine the ripple factor of an L-section filter comprising a 10H choke and
8UF capacitor, used with a FWR. The DC voltage at the load is 50V. Assume the
line frequency as 50Hz.
(OR)

A full wave rectifier circuit uses two silicon diodes with a forward resistance of
20Q each. A DC voltmeter connected across the load of 1K€ reads 55.4 volts.
Calculate:

1) Irms.

i1) Average voltage across each diode.

ii1) Ripple factor.

1v) Transformer secondary voltage rating.

Design a self-bias circuit using silicon transistor to achieve a stability factor of
10, with the following specifications:
Vee =16V, Ve = 0.7V, Vcro = 8V, Icg=4 mA and B= 50.
(OR)
If the base current in a transistor is 20uA when the emitter current is 6.4mA,
what are the values of adc and fdc? Also determine the collector current.
Draw the input and output characteristics of a transistor in common emitter

configurations.
A self biased p — channel JFET has a pinch — off voltage of Ve =5 V and Ipss=12
mA. The supply voltage is 12 V. Determine the values of Rp and Rg so that Ip =
5 mA and VDS =6V.
Sketch the drain characteristics of MOSFET for different values of Vgs and
mark different regions of operation.

(OR)
In an n-channel FET, the effective channel width is 3 x 10™cm and the donor
impurity concentration is 1015 electrons/cm?. Find the pinch-off voltage.
Explain how a FET can be made to act as a switch.

Explain pierce crystal oscillator and derive the equation for oscillation.

(OR)
Explain with the relevant information, how the negative feedback improves
stability, reduce noise and increase input impedance.

UNIT-V

Give the construction details of UJT and explain its operation with the help of
equivalent circuits.

(OR)
What is the photo diode? Explain its principle of operation and applications in
detail.

SVEC-16

I B.Tech II Semester (SVEC-16) Supplementary Examinations August — 2021

Max. Marks: 70

14 Marks

14 Marks

14 Marks

& Marks

6 Marks

10 Marks

4 Marks

8 Marks

6 Marks

14 Marks

14 Marks

14 Marks

14 Marks
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FOUNDATIONS OF DATA STRUCTURES

[Electrical and Electronics Engineering, Electronics and Communication Engineering and

Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)
8

Electronics and Instrumentation Engineering]

Answer One Question from each Unit.
All questions carry equal marks.

[lustrate the operation of BUCKET-SORT on the array A = <79, 13, 16, 64, 39,
20, 89, 53, 71, 42> by specifying the algorithm. Prove that sorting n elements
with integer keys in the range 1<= key<= m takes O(m + n) time using bucket
sort.
Sort the sequence 8, 1,4, 1, 5,9, 2, 6, 5 by using Quick sort.

(OR)
Design Shellsort routine using Shell’s increments. Trace Shellsort after each
pass for an array
A =<81,94,11, 96, 12,35, 17, 95, 28, 58, 41, 75, 15>
Trace the insertion sort algorithm with the given set of 6 numbers 44, 8, 74, 51,
32, 21 by Showing the passes and position moved. Derive the Worst case and
Best case running time of Insertion Sort. What is the running time of insertion

sort if all elements are equal?

What is a Stack? Explain any three operations performed on a Stack with

required algorithms.

What is enqueue and dequeue? What are the applications of Queue? Explain.
(OR)

Can you write a condition to check whether the stack is full or empty?

What is priority Queue? Explain.

UNIT-III

Write the structure and enqueue( ) / insert( ) function and dequeue()/delete( )
function for a linked queue.
Explain the structure of a doubly linked list. Write an algorithm for inserting
and deleting an element from doubly linked list. Illustrate the routines with
examples.

(OR)
Write functions to perform the operations of push( ), pop( ) and search() over
Linked Stack
Differentiate singly linked list and circularly linked list.

UNIT-IV

Show the result of inserting the following keys into an initially empty 2-3 tree:
3,1,4,5,9,2,6,8,7,0.
Draw binary search trees of height 2, 3, 4, 5, and 6 on the set of keys
{1,4,5,10, 16, 17, 21}.

(OR)
Write routines to implement the basic binary search tree operations.

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks



UNIT-V

9 Write the following C routines to implement Open Addressing Hash Table 14 Marks
1) Initialization. i1) Find. 1i1) Insert. iv) Display.
(OR)
10 a) Illustrate Connected Graph and Complete Graph. Give an example 7 Marks

b) Write a function to compute the hash values for a specific set of keys using the 7 Marks
division/modulo method.
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OBJECT ORIENTED PROGRAMMING THROUGH C++
[Computer Science and Engineering, Information Technology and
Computer Science and Systems Engineering]|

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Define the ‘this’ pointer with an example. Indicate the steps involved in referring
to members of the invoking object.
Explain objected oriented concepts that are supported by a C++ program clearly
giving the reasons why they are supported through examples.

(OR)
Define object oriented programming and explain feature of object oriented
programming. How it is different than procedure oriented programming?
Write the general form of function. Explain the different types of argument
passing techniques with example.

What is the difference between global and local variables?
Explain the execution that takes place when an object is passed to a function as
Pointer.

(OR)
When will the destructor of an object does not get called during function
execution?
Explain how in line function differs from pre processor macro. Explain
significant advantages of Inline function.

UNIT-III

Write a C++ program using this pointer.
Explain about objects and L-values with examples.
(OR)
Explain the use of constant pointers and pointers to constant with an example.

UNIT-IV

Write a program that assigns the memory using the copy constructors every time
an object is created while at the same time initialization of the newly created
object is undertaken using some other object of the same type.
What rules do you follow when inserters and extractors are overloaded with
reference to a class in which they are defined?

(OR)
What operators cannot be overloaded as friend operators’ functions? Explain the
reasons.
Discuss different ways using which one object can be assigned to another object

of the same type.
UNIT-V

How can define I/O specific to a class? Explain.
Is hiding different from encapsulation explain through an example.
(OR)
In what way overloaded regular functions are different from overloaded template
functions explain.
List different ways using which polymorphism is implemented within C++.

I B.Tech II Semester (SVEC-16) Supplementary Examinations August — 2021

Max. Marks: 70

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks
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DIGITAL LOGIC DESIGN
[Computer Science and Engineering, Information Technology and
Computer Science and Systems Engineering]

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Convert the following numbers from the given base to the other three bases
indicated.

1) Decimal 225.225 to binary and hexadecimal.

i1) Octal 623.77 to decimal and hexadecimal.

(OR)

Convert the following numbers from the given base to the other three bases
indicated.

1) Binary 11010111.110 to decimal and octal.

i1) Hexadecimal 2AC5.D to decimal and binary.

Implement EX-OR using minimum number of NAND gates.
Simplify the following Boolean function using K-map:
Fw,x,y,2z)=2(0,1,2,3,7,8,10) + 2(5, 6, 11, 15)
Obtain the simplified expression in sum of products for the given Boolean
expression F(x, y, z) = 2(2, 3, 6, 7).

(OR)
Simplify the following expression using K-map and implement with two-level
NAND gate circuit: F = AB'+ ABD+ ABD'+ A'C'D'+ A'BC'

UNIT-III

Show that a full-subtractor can be constructed with two half-subtractors and an
OR gate.
A majority function is generated in a combinational circuit when the output is
equal to 1, if the input variables have more 1’s than 0’s. The output is 0
otherwise. Design a 3 input majority function.

(OR)
Implement a full-adder using two half-adders and an OR gate.
Design a combinational circuit with three inputs and one output. The output is
equal to logic 1, when the binary value of the input is less than 3. The output is

logic 0 otherwise.
UNIT-IV

[Nlustrate the functioning of an SR latch using two 2 input NOR gates.
What is a characteristic equation? Obtain the characteristic equations for SR, JK,
D and T flip-flops.

(OR)
Draw the circuit of JK flip-flop using NAND gates and explain its operation.
What is the difference between an excitation table and a characteristic table?
Give the excitation tables for SR, JK, T and D flip-flops.

Max. Marks: 70

& Marks
6 Marks

6 Marks
& Marks

4 Marks
6 Marks

4 Marks

14 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks
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a)
b)

Differentiate between static RAM and Dynamic RAM.
Show how the PLA circuit would be programmed to implement the sum and
carry outputs of a full-adder.
(OR)
Implement the following Boolean functions using PAL:
Fi=2m(0,2,5,7,8,10, 12, 13); F,=2m(0,2,6,8,9, 14, 15)

6 Marks
& Marks

14 Marks
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[Electrical and Electronics Engineering, Electronics and Communication Engineering,

Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)

Electronics and Instrumentation Engineering]

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Can distilled water be equated to the one obtained from demineralization process
in all its aspects? Explain your answer with all necessary chemical reactions
involved.
DISCUSS deionization process of water softening with neat DIAGRAM. Give
the chemical reactions where ever is necessary.

(OR)
Central Water Commission (CWC) of Tirupati section reports on underground
water sample (in mg/L ) at the proposed site for the construction of thermal
power plant (300 Mw) near Vijayawada is as follows:
Ca(HCO3), = 220, MgCl; = 130, CaSO4 = 98, Mg(HCO3)2 = 56, MgSO4 = 84,
DO =8, NaCl =4 and Na,COs3 = 22.
Discuss in detail the operational troubles suffer by the boiler, if above sample of
water is to be fed into 56.24 x 10* kg m™ boiler.
Discuss the role of polymers in purification of water by using advanced

methods.

Discuss the synthesis, properties and applications of poly carbonates.
Explain the mechanism of degradation and applications of Bio-degradable
polymers.

(OR)
What is self lubricating plastic? Give examples. Name some specific
applications.
Discuss types of composites and their industrial applications.

What are the basic components of GREEN CHEMISTRY research? Discuss
with the suitable examples.
Discuss the applications of Nanomaterials.
(OR)
Explain wet chemical synthesis of Nanomaterials.
Discuss the applications of GREEN CHEMISTRY in science and technology.

UNIT-IV

Describe the working principle, construction and chemistry of 1.5 V Zn — MnO,
cell.

Explain why an electronic nose, in principle can measure (identify) a very large
number of compounds (mixtures, smells etc) despite using a limited number of

Sensors.
(OR)

Max. Marks: 70

7 Marks

7 Marks

& Marks

6 Marks

7 Marks
7 Marks

5 Marks

9 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks
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b)

Identify the type of battery commonly used in each of these consumer electronic
products in olden days and today. Discuss their construction and Chemistry.
Assume none uses solar cells.

1) Digital Camera. ii) MP3 Player.
Discuss the role of chemical sensor in determination of PH of unknown solution.

UNIT-V

Identify the factors involved in influencing corrosion in the given underground
and marine structures and explain.
How will you assess the situation and select the lubricant? Also explain
Mechanism of Lubrication.

(OR)
A student, in replying to an examination question, writes: ‘Corrosion of metal is
due to electrical currents of electrochemical origin, Stop current stop corrosion’.
Comment on the correctness or otherwise of this statement on the basis of your
knowledge of electrochemistry.
Write the qualities of a good lubricant.

7 Marks

7 Marks

7 Marks

7 Marks

10 Marks

4 Marks
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[Civil Engineering, Mechanical Engineering, Computer Science and Engineering,

Information Technology, Computer Science and Systems Engineering]

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Describe an optical fiber communication system.
Determine the numerical aperture of a step index fibre when the core refractive

index n; = 1.5 and the cladding refractive index n, = 1.48. Also find out the
maximum angle for the entrance of light, if the fibre is placed in air.
Discuss any two applications of lasers in Medicine.
(OR)
Explain the conditions required for achieving lasing action.
Discuss the construction and working of a four level laser system you know with
the help of energy level diagram.
Summarize the advantages of optical fiber communication system over

conventional system.

Explain variation of potential for an electron moving in a one-dimensional
lattice.
Draw and explain band diagrams for conductors, insulators and semi-conductors.
Explain Fermi-energy level.

(OR)
Write a short note on electron energy levels of an isolated atom and a solid
material.
Explain the considerations that led de-Broglie to postulate matter waves.

Explain construction and working of the following with a sketch.
1) LED. i) Photo-Diode.
How a p-n junction formed? Explain p-n junction diode with the help of an
energy band diagram.
(OR)

What is an extrinsic semiconductor? How does impurities affect the electrical
conductivity of a doped semiconductor? Write expression for conductivity of an
n-type semiconductor.

Find the electrical conductivity of intrinsic silicon whose charge concentration is

1.5 x 10"/m® and the mobility of electron and hole are 0.13m%*/V-s and

0.05m*/V-s respectively.
UNIT-IV

Describe the requirements of an acoustically good hall.
Explain the parameters to judge the quality of acoustics of a room.
(OR)
Write a short note on Absorption coefficient. Suggest a method for measuring
absorption coefficient.
Suggest remedies to improve acoustics of buildings.

1

Max. Marks: 70

6 Marks
4 Marks

4 Marks

4 Marks
6 Marks

4 Marks

6 Marks

6 Marks
2 Marks

6 Marks

8 Marks

8 Marks

6 Marks

10 Marks

4 Marks

6 Marks
8 Marks

10 Marks

4 Marks
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a)
b)

UNIT-V

How is nano-world uniquely different?

Discuss the synthesis of nano materials by pulsed laser deposition method with

appropriate figures. Discuss its advantages.

Discuss important concerns of material scientists in the Nano science.
Discuss the mechanical properties of nano materials. How can these be used in

different applications?

(OR)

6 Marks
& Marks

6 Marks
& Marks
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TRANSFORMATION TECHNIQUES AND PARTIAL DIFFERENTIAL EQUATIONS

[Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,
Electronics and Communication Engineering, Computer Science and Engineering,
Electronics and Instrumentation Engineering, Information Technology,
Computer Science and Systems Engineering]|

Time: 3 hours Max. Marks: 70
Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

1 Draw the graph of the triangular periodic signal defined by 14 Marks

= L2 =),
Hﬂ(2't), L< ¢ ¢ o AdTE2) =Y

Express the signal as series of sin and cosine terms.
(OR)
2 Represent the modified saw toothed wave form 14 Marks
fx)=0 for—nw<x<0
=x for0<x<mn asaFourier series and hence evaluate

11
1+ = + e S
3 Find the Fourier sine transform of e /x. 14 Marks
(OR)
4 . . ) ® @ sin X0 - 14 Marks
Using Fourier integral representation show that ]1—20760 = Ee forx> 0,
0 1tw

UNIT-III

5 a) Find the Laplace transform of the square wave function E(f) of period 8 Marks

01,0< ¢< 1
T =2 defined as E(¢) = %0,1 <ie
b)  Determine L[sin2 t]. 6 Marks
(OR)
6 _ sin? ¢ ' 14 Marks
Determine the Laplace transform of . Also, evaluate the integral
t
.2
ot L ! dt.
0 t
UNIT-IV
7 a) Evaluate Z(n cos nb). 6 Marks
b) 222 +3z+12 ] 8 Marks
IfU(z)= D 7 then determine us.
Z-

(OR)
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Using Z-transform, solve u,, , + 4u,, + 3u, = 3" withuy = 0,u; = 1. 14 Marks
UNIT-V
Find the differential equation whose general solution is given by 14 Marks

u(x,t) = f(x-ct) + g(x+ct), where f and g are arbitrary twice differentiable
functions.

(OR)
32, iz 14 Marks
Solve ——+ z = (, given that whenx =0, z=¢"and — = 1.
ix > 0x
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BUILDING MATERIALS AND CONSTRUCTION TECHNOLOGY

[Civil Engineering]

Time: 3 hours

10

a)

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Explain in detail about the manufacturing process of bricks.

(OR)
Explain about the manufacturing methods of tile.
Write about the characteristics of a good tile.

Explain about the physical tests of cement.
(OR)

Explain about the strength and chemical tests of cement.

UNIT-III

Explain about the classification of rubber.
Explain about compounding and uses of rubber.
(OR)
Explain about the constituents of plastics.
Write short notes about properties of plastic.

UNIT-IV

Brief about different types of footings.
Distinguish between rubble and ashlar masonry.

(OR)
Discuss about different types of floors.

UNIT-V

Describe in brief various types of shores.
Compare timber and steel scaffolding.

(OR)
Explain about the methods of underpinning.

Explain about the component parts of scaffolding.

Max. Marks: 70

14 Marks

10 Marks

4 Marks

14 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

7 Marks
7 Marks
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ENGINEERING MECHANICS
[Civil Engineering, Mechanical Engineering]
Time: 3 hours Max. Marks: 70
Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

1 a) Explain free body diagram with examples. 3 Marks
b) Determine the x and y components of each of the forces shown and also find the 4 Marks
resultant of all these forces.

c¢) Two identical rollers each of weight Q = 445N are supported by an inclined 7 Marks
plane and a vertical wall as shown in figure. Assuming smooth surfaces, find the
reactions induced at the poir}ts of support A, B and C.

AWVEN NN

(OR)
2 a) Distinguish among the equilibrium, resultant and equilibrant. 3 Marks
b) The force system shown in fig. below has a resultant of 900 N pointing up along 4 Marks
positive Y axis. Find the value of F and o required to give this resultant.
Y

L/, F
o
3000 N < X

30°

1000 N

c) The top end of vertical boot is connected by two cables having tension T;=500N 7 Marks
and T,=1500N as shown in figure. The third cable AB is used as a guy wire.
Determine the tension in cable AB if resultant of the three concurrent forces

acting at A is vertical. Also find the resultant.
-

I o= SO N
o= 1500 N

2

-




3 a)
b)

b)

Distinguish between moments and couple with suitable applications. 3 Marks
For the loading on truss as shown in the figure, find the force in member CD. 4 Marks
B D
L L
L L L
Al# 4 - 33
\'\E—r ( E
' '
1 kN 1 kN

The diameters of the two steps of the pulley of a Weston’s differential pulley 7 Marks
block are 40cm and 30cm respectively. Determine the value of the effort

required to lift a load of 4KN using the principle of virtual work. Neglect the

frictional forces.

WESTON'S
CAFF ERENTIAL
PULLEY BLOCK

AN
(OR)
Explain concept of virtual work with suitable example. 3 Marks
Consider a truss PQR loaded at P with a force F as shown in the figure. Find the =~ 4 Marks
tension in the member QR.

) R

Determine the reactions at rollers B and C of the beam shown in figure using the =~ 7 Marks
method of virtual work.

300N
' Em TSON
A E
L ]
[os] F D
L B3 T A
T




UNIT-III

5 a) If the coefficient of friction are known to be ps= 0.30 and px= 0.25 between all 8 Marks
surfaces of contact in figure, find the smallest force P required to start block D
moving when (i) block C is restrained by cable AB as shown, and (i1) cable AB
is removed. If P = 1500N, determine the resultant of the friction forces exerted
on block D if block C is restrained as shown.

A__Bl sokg ©

w0kg O P

i bt

P PP P P P 7 P 7 P77 7 P 7 7 P 7 P 72 e

b)  The block A shown in figure weighs 2000N. The cord attached to if passes over 6 Marks
a frictionless pulley and supports a weight equal to 800N. The value of
coefficient friction between A and the horizontal plane is 0.35. Determine the
horizontal force P: (i) If the motion is impending towards the left. (i1) if the
motion is impending towards the right.

(OR)
6 a) Whatis the least value of P in the system shown in figure to cause the motion to 7 Marks
impend? Assume the pulley is smooth and coefficient of friction between the

other contact surfaces is 0.2.
-I{i‘

500N (30

Lkl

b)  What should be the value of the angle 0 in figure so that the motion of the 90 N 7 Marks

block impends down the plane? The coefficient of friction u for all the surfaces
is 1/3.




UNIT-IV

7 a) What are the centroidal coordinates of a quarter circular area placed in second 3 Marks

quadrant of coordinate system?
b) Calculate the Moment of Inertia of shaded portion about centroidal x-axis. 7 Marks

100 mm
X
c) For the plane area shown, determine the centroid with respect to the x-axis. 4 Marks
= ) mm
I ) +— 4 mm
S0 mm | et :
e .
1 1 - i
B mm |
. -

(OR)
8 a) Explain the concept of mass moment of inertia. What is the relation between 3 Marks
area moment of inertia and mass moment of inertia?
b) Referring to the figure, determine the coordinates x, and y. of the center of a 7 Marks
100mm diameter, circular hole cut in a thin plate so that this point will be the
centroid of the remaining shaded area.

Y

100 mm

W
-

-
-

c) Compute the moment of inertia of the composite area about the x-axis. 4 Marks

~— (] mim —-I

|

25 mm TS 0Im
\-\_%___ 4_(:\ ]
]

3 0im

J

RN

N

-
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b)

UNIT-V

1) State law of conservation of momentum.
ii) A pulley 2 m in diameter is keyed to a shaft which makes 240 r.p.m. Find

the angular and linear velocities of a particle, on the periphery of the pulley.
A 10 gm bullet is shot horizontally in a wood block of mass 1 kg. The bullet gets
embedded in the block and the block is displaced on a rough horizontal table
(n=0.2) through 1 m. What was the velocity of bullet?
A man of mass 75 kg and a boy of mass 25kg drive off the end of a boat of the
mass 20kg so that their relative horizontal velocity with respect to the boat is
3m/s. If initially the boat is at rest find its final velocity if (i) the two dive off
simultaneously (ii) the man dives first followed by the boy.

(OR)

(i) An elevator is required to lift a body of mass 65 kg. Find the acceleration of

the elevator, which could cause a pressure of 800 N on the floor.
(ii) Anelevatorweighing100 kN attains an upward velocity of 4m/s in two

seconds with uniform acceleration. What would be the tension in the cable?
The wheel of a small gyroscope is set spinning by pulling on a string wound
around the shaft. Its moment of inertia is [=5562.5 kg—mm2 and the diameter of
the shaft on which the string is wound is 12.5mm. If 750mm of string is pulled
off with a constant force of 53.4N, what angular velocity will be imparted to the
wheel?
Two weights P and Q are connected by the arrangement shown in figure
neglecting friction and the inertia of the pulleys and cord, find the acceleration a
of the weight Q. Assume that P = 178N and Q = 133.5N.

P ELL LG PLEL IS LELS

4 Marks

3 Marks

7 Marks

4 Marks

3 Marks

7 Marks
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
[Civil Engineering, Mechanical Engineering]
Time: 3 hours Max. Marks: 70
Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

1 a) Compute the voltage at node A, using nodal analysis. 7 Marks
60 30 =To]
ANV VYV I VY.V -
av 360 60 8V
b) Compute the voltage across 4 the terminals AB, using mesh analysis. 7 Marks
1ZQ 20

NS

. @ 10A a0

B
(OR)

2 a) Compute the voltage across the terminals AB, using mesh analysis. 7 Marks

30 5 2

10
rat B

5 €2 80

b) Compute the Voltage across the reswtor 10 Q, using mesh analysis. 7 Marks

3 a) Find the input impedance of the circuit, assume w= 377 rad/sec. 7 Marks
1762 30 uF
[m] 'l_i_'.'l_i_. I I

[
b)  Find Zs and I in the circuit shown below. 7 Marks
I 441 §0
— A

eV d’) — = 10 35 B0

[ [

Zr




4

10

a)

b)

b)
©)

a)
b)

(OR)
Compute the Ziy, circuit shown below.

50 J30D
o Aty T
=100 o — .
z. = (]
=
oz Falify
o
Determine the Z¢ and I circuit shown below.
4 —id .k
T —
30 A
12000 W (7] "1
z

UNIT-III

State the applications of three phase induction motors. Also state the salient
features of three phase induction motors.
A single-phase 800V/100V, 50Hz transformer has a maximum core flux density
of 1.294 T and an effective cross-sectional area of 60 cm?. Calculate the
number of turns on the primary and secondary windings.

(OR)
Make use of Faraday’s law derive the equation for the EMF induced in a DC
machine.
State the applications of DC compound motors.
A 4-pole, 440V shunt motor takes 8A on no load, the no load speed being
750 R.P.M it has shunt field current of 1.5 A. Calculate the full load speed of the
motor if it takes 100A at full load. Armature resistance is 0.25Q. Neglect

armature reaction.
UNIT-1IV

Explain the operation of ammeter using block diagram.
State the instrument measures the thickness of conductor; explain the procedure
to measure the same.
(OR)
State the difference between stain gauge and load cell.
State and explain the method of current measurement by passive method.

UNIT-V

How the transistor act as an amplifier? Explain.
Derive the current gain of common emitter configuration transistor amplifier
using voltage divider biasing.

(OR)
State the difference between diode and transistor, as both are semiconducting
switches.
State the need for amplifier in electronic circuits. Explain how a NPN Transistor
act as amplifier.

7 Marks

7 Marks

7 Marks

7 Marks

5 Marks

3 Marks
6 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks
7 Marks

7 Marks

7 Marks
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[Electrical and Electronics Engineering, Electronics and Communication Engineering and

a)
b)

Electronics and Instrumentation Engineering]

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Compare the performance of inductor, L-section and Tsection filters.
In a full wave rectifier with capacitor filter, find out ripple factor, I4. and load

resistance if C = 600uF, T=20 ms, V,= 1.2V and V4. =9V.
(OR)

Explain the diode characteristics from diode equation.

Explain the effect of temperature on diode characteristics.

Define stability factor and derive it for a transistor from general current
equation.
What is thermal runaway? How to avoid it?

(OR)
Determine the quiescent current and collector to emitter voltage for a silicon
transistor with =50 in self biasing arrangement with the following component
values Vce =20V, Re = 2KQ, Rg = 100Q, Ry = 100KQ, R, = 5KQ. Also find the
stability factor.
Derive the expression for S’ in self-bias arrangement.

UNIT-III

A CE amplifier is driven by a voltage source of internal resistance Rs=800Q and
the load impedance Ry = 1000Q. The h-parameters are h;;=1kQ, hse 2 X 10‘4,,
he=50 and he,. = 254A/V. Compute the current gain Ay, input resistance Rj,

voltage gain Ay and output resistance R, using exact analysis.
Determine the h-parameters for common emitter configuration from the
characteristic curves.

(OR)
Give the approximate h-parameter conversion formulae for CC and CB
configuration in terms of CE.
Explain how h-parameters are determined from transistor characteristics.

UNIT-IV

Draw the small signal equivalent of FET amplifier in CD configuration and
derive the equations for voltage gain, input, impedance and output impedance.
Define gm, ra and L and derive the relationship among them.

(OR)
Explain the construction features of an enhancement MOSFET with neat
sketches. Also draw the drain characteristics.
In the common gate FET amplifier, Rp =4k Q,Rs=2k Q, gn=2 X 1073 Q, rq
=40k Q. Calculate voltage gain, input impedance and output impedance.

UNIT-V

What is a varactor diode? Briefly explain the working of it with the help of V-I
characteristics and circuit symbol equivalent.

(OR)
Draw the equivalent circuit and V-I characteristics of UJT and explain it.

Max. Marks: 70
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SREE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Ananthapuramu)

BASIC ELECTRONIC DEVICES AND CIRCUITS
[Computer Science and Engineering, Information Technology and
Computer Science and Systems Engineering]|

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

List out the merits and demerits of bridge type full wave rectifier over centre
tapped type full wave rectifiers.
The secondary voltages of centre tapped transformer are given as 60V-0V-60V.
The total resistance of secondary coil and forward diode resistance of each
section of transformer secondary is 62 Q. Compute the following for a load
resistance for 1K Q

1) Average load current. ii) Percentage load regulation.

ii1) Rectifier efficiency.
What is Bleeder resistance in L Section Filter?

(OR)

Explain the operation of Tunnel Diode with neat sketches.

Taking the example of CE amplifier, explain the criterion for selection of a
suitable operating point and factors affecting its stability hence define stability
factor.
In a transistor determine the alpha if collector current is 4.9mA and emitter
current is SmA.

(OR)
Explain the methods of stabilising Q point of atransistor.
A transistor has alpha=0.98. If emitter current of the transistor is 1mA.
Determine the base current and gain factor beta.

UNIT-III

Explain how the transfer characteristics of an Enhancement MOSFET differ
from that of Depletion MOSFET.
Define rd ad Gm.

(OR)
Draw the drain characteristics of depletion mode MOSFET. Explain different
operating regions.
How does MOSFET differs from JFET?

UNIT-IV

State and briefly explain Barkhausen criterion for oscillation.
Explain the main difference between an amplifier and an oscillator.

(OR)
Draw the circuit of Hartley oscillator and explain its working. Derive the
expression for frequency of oscillation and condition for starting of oscillation.
Determine the frequency of a Hartley oscillator if L;=100 uH and L,=1 mH,
M=20 uH and C=20 pF.

SVEC-16

I B.Tech II Semester (SVEC-16) Supplementary Examinations March — 2021

Max. Marks: 70

5 Marks

5 Marks

4 Marks

14 Marks

10 Marks

4 Marks

10 Marks
4 Marks

10 Marks

4 Marks

10 Marks

4 Marks

8 Marks
6 Marks

10 Marks

4 Marks



UNIT-V

9 Explain the terms:
1) Peak point voltage.
i1) Valley point voltage of a UJT.
ii1) Mention some of the application of UJT.
(OR)
10 a) Explain the two transistor analogy of an SCR.

b) Once the SCR is triggred, the gate looses its control. Explain.

14 Marks

10 Marks
4 Marks
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[Electrical and Electronics Engineering, Electronics and Communication Engineering,

Time: 3 hours

1 a)
b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
7 a)
b)

Electronics and Instrumentation Engineering]|

Answer One Question from each Unit.
All questions carry equal marks.

Sort the sequence 80, 10, 40, 10, 50, 90, 20, 60, 50 by using
1) Merge sort.
i1) Quicksort, with the middle element as pivot and no cutoff
(show all steps) Quicksort, with median-of-three pivot selection
and a cutoff of 3.
Insertion Sort procedure uses a linear search to scan (backward) through the
sorted subarray A [0 ... p - 1]. We can use a binary search instead to improve the
overall worst-case running time of insertion sort to ®(n log n). Write routines to
implement it.
(OR)
Write about Radix sort and sort the following numbers using radix sort.
77,12, 8,39,27,21,44, 18, 6,427, 117,237, 5671 and 600
Some of the sorting methods are not suited for use with linked lists. Which ones,
and why not? Write linked list version of any sorting algorithm.

Write down the algorithms to perform the operations on a stack and explain them.
How are priority queues implemented using a single queue.
(OR)

Construct the prefix and postfix form of the following given expression.

i) (A-B*C-D)/(E+F). ii) ((A+B)*C-(D-E)\(F+Q)).

iii) A+B*(C-D)/(P-R).
Write an application program to maintain a list of items as a circular queue which
is implemented using an array. Simulate insertion and deletion to the queue and
display a graphical representation of queue after every operation

UNIT-III

What are the advantages of linked implementation of stack over array
implementation?
Outline an algorithm to merge two ordered singly linked lists of integers into one
ordered list.

(OR)
Write the peek()routine to implement stack ADT using Arrays. How does a stack
implemented using a linked list differs from a stack implemented using an array?
Write the routines to implement linear queue using Linked lists which reads an
integer and prints its digits in reverse order.

Create B-tree of order 4 (t = 2) created by inserting the following data arriving in
sequence <92, 24, 6,7, 11, 8,22,4,5, 16, 19, 20, 78>.
Write a C function to insert an element into an AVL tree with single and double
rotations.

(OR)

Max. Marks: 70
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7 Marks

7 Marks
7 Marks
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7 Marks

7 Marks

7 Marks

7 Marks
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a)
b)

Write the insert ( ), delete ( ) and find () routines for a binary search tree. What
are the running times of your routines? Write an algorithm that counts the number

of nodes in a binary tree.
UNIT-V

In a Graph, define path, closed path and simple path with an example
Draw the complete undirected graphs on one, two, three, four and five vertices.
Prove that the number of edges in a n vertex complete graph is n(n - 1)/2.

(OR)
Show the result of inserting keys {89, 18, 49, 58, 69} into a open addressing table
using the hash function h (k) = k mod 10 with the following collision resolution
strategies. Outline the algorithm for inserting and deleting a key into a open
addressing table.

i) foy=1. ii) fg) =i iii) fg) = 1*ha(x).
Let the table have 10 slots and ha(x) = 7 - (x mod 7).

14 Marks

7 Marks
7 Marks

14 Marks
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OBJECT ORIENTED PROGRAMMING THROUGH C++
[Computer Science and Engineering, Information Technology and
Computer Science and Systems Engineering]

Answer One Question from each Unit.
All questions carry equal marks.

UNIT-I

Compare and contrast C and C++ through 3 similarities and 3 dissimilarities
citing the example.
What is inheritance? Are the private variables of parent class can be inherited into
a child class? Explain with an example.

(OR)
What is name space and what location in the C++ program are they defined?
In what way structures in C are different from structures in C++? Develop a
structure in C++ that encapsulate attributes of an entity which is a “purchase

order”

What is recursion? Write an application program to find factorial using recursion.
Explain about storage class in C++.
(OR)
What is the difference between Void, Boolean and I/O functions?
Differentiate between data types and derived data types.

UNIT-III

With an example, explain nested selection statements.
Write a program to copy string to other without using in-built function.
(OR)
Differentiate between passing by reference and passing by constant reference.
Write a program to swap two numbers using pointers.

UNIT-IV

“Template functions are implicitly overloaded”. Justify.
How will you be able to take control when a system based exception occurs and
avoid terminating your program when such exception takes place?

(OR)
Explain the difference that exists in passing objects, pointers to the objects and
references to the objects as function arguments.
What are the limitations of overloading an [ ] operator? Justify the uses of [ ]

operator overloaded function.
UNIT-V

What are polymorphic classes? Explain how polymorphism is implemented using
such classes.
Explain the way dynamic polymorphism is implemented with the help of an
example program (A pointer to a parent object can hold the object of either the
parent or the child).

(OR)
In what way member functions are different from manipulator functions which
are meant for undertaking the formatted I/0? Show the difference through an
example.
Explain the way ambiguities resolve in the Hydride Inherence.
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DIGITAL LOGIC DESIGN
[Computer Science and Engineering, Information Technology and
Computer Science and Systems Engineering]|

Answer One Question from each Unit.
All questions carry equal marks.

Convert the following expressions into sum of products and product of sums:

i) AB+C)(B+C'D)(AB+ C)(B+ CD)

i) x'+x(x+)y)(y+2z)
Verify that the following operations are commutative but not associative.

1) NAND. ii) NOR.

(OR)

Given the following Boolean function:
F=xyz+ xyz+ wxy+ wx'y+ wxy
Obtain the truth table of the function and draw the logic diagram using the
original Boolean expression.
Simplify the function to minimum number of literals using principles of Boolean
algebra.
Draw the logic diagram from the simplified expression and compare the total
number of gates with the diagram of part (a)

Simplify the following Boolean functions using K-maps:
F(4, B, C, D)=%(2,3,10,11,12,13,14,15)
F(4, B, C, D)=1T11(0,1,2,3,4,6,12)
(OR)
Simplify the following Boolean functions using four-variable maps:
F=2(0,1,2,4,5,7,11,15)
F=%(0,2,4,5,6,7,8,10,13,15)

UNIT-III

What is the importance of a carry look ahead adder? Explain its operation for
4 bit addition with neat diagrams.
(OR)
Implement a full adder function using 4 x 1 multiplexers.
[lustrate the operation of 8 to 3 line encoder.

UNIT-IV

The content of a 4-bit register is initially 1101. The register is shifted six times
to the right with the serial input being 101101. What is the content of the register
after each shift?
Design a synchronous BCD counter with T flip-flops.

(OR)
Draw the circuit of 3 bit Johnson counter. Explain its operation by plotting the
output waveforms.
Design a counter with the repeated binary sequence: 0, 1, 3, 7, 6, 4.
Use T flip-flops and if the counter enters any invalid state, the next state must
be 0.
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a)
b)

Compare PROM, EPROM, EEPROM.

Design a combinational circuit using a ROM. The circuit accepts a 3 bit number

and generates an output binary number equal to the square of the input number.
(OR)

A combinational circuit is defined by the functions

Fi(4, B, ()=2m(@3,5,6,7); Fi4, B, C)=2m(0,2,4,7)

Implement the circuit with a PLA having three inputs, four product terms and

two outputs.

6 Marks
& Marks

14 Marks
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BIOLOGY FOR ENGINEERS
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

a) How living organisms are classified? List out the different 6 Marks L1 COl POl
kingdoms by various scientists.
b)  Summarize cellular basis of life. 6 Marks L2 COl POl
(OR)
a) Define living organisms and how they are classified based on the 6 Marks L1 COl POl
carbon and energy resources.

b) Compare the differences of Plant cell and Bacterial cell. 6 Marks L2 COl PO2
a) Demonstrate the structure and functions of proteins. 4Marks L2 COl POl
b) What is fermentation? Explain its process and industrial 8 Marks L2 CO2 PO3
applications.
(OR)
a) Explain the factors affecting enzyme reaction and its industrial 7 Marks L2 CO2 PO3
applications.
b)  Show the structure and functions of DNA. 5Marks L2 CO2 POl
a) Summarize Mendel’s single gene disorders. 6 Marks L2 CO2 POl
b) What is Genetic code? Explain translation process with a neat 6 Marks L1 CO2 POl
diagram.
(OR)

Name the enzymes involved in Replication, Transcription and 12 Marks L1 CO2 POl
Translation and describe their mechanism with neat labeled

diagram.

a) Recall the concepts of recombinant DNA technology and explain 6 Marks L1 CO3 POl
the applications of cloning.

b) How to generate transgenic microbes and plants? Give examples 6 Marks LI  CO3 PO6
for both the transgenic organisms.

(OR)

a) List the advantages and disadvantages of recombinant vaccines. 6 Marks L1 CO3 PO6

b)  Outline the role of biosensors and biochips. 6 Marks L2 CO3 PO6

UNIT-V

a) Interpret the role of Neurons in the Neurotransmission. 6 Marks L5 COl PO2

b) Define DNA Microarray and detail its applications. 6 Marks L1 CO3 POl
(OR)

10 Label the human digestive system features with neat diagram and 12 Marks L1 COl POl

write their functions.
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ENGINEERING PHYSICS

[Computer Science and Engineering, Information Technology,
Computer Science and Systems Engineering|

Time: 3 hours

b)

a)
b)

b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

How Newton’s rings are formed? Derive an expression for the
wavelength of source using Newton’s ring experiment.
In a Newton’s rings experiment the diameter of the 15™ ring was
found to be 0.59cm and the 5™ ring was 0.36cm. The radius of
the plano-convex lens is 100cm, then calculate the wavelength of
light.

(OR)
Summarize the theory of Quarter wave plate and Half wave plate.
Describe the construction and working of a Nicol’s Prism.

Explain the physical significance of Maxwell’s equations.
Derive the free space electromagnetic wave equations and show
1
hat the velocity of the electromagneti s —_ .
that the velocity of the electromagnetic wave S\/_ofo
(OR)
Define acceptance angle. Derive an expression for acceptance
angle and numerical aperture of an optical fiber.
List the applications of optical fibers in various fields of

engineering.
UNIT-III

Explain the concepts of drift and diffusion in semiconductors.
Derive an expression for drift and diffusion currents in
semiconductors.

(OR)
Explain construction and working mechanism of a semiconductor
diode laser.
Predict the color of light emitted by a laser source made up of

GaAs with band gap of 1.44 eV.
What is Piezoelectricity? Explain.
Outline electronic, ionic and orientation polarizations.
(OR)
State magnetic moment. Explain the origin of magnetic moment
in an atom.

Differentiate the hard and soft magnetic materials based on
hysteresis.
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b)

a)
b)

Explain Meissner’s effect. How is it used to classify Type-I and

Type-II superconductors?

UNIT-V

List any four applications of superconductors.

(OR)

Discuss the various properties of nanomaterials.

Describe the pulsed laser deposition technique to synthesize

nanomaterials.
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6 Marks
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ENGINEERING CHEMISTRY
[Electrical and Electronics Engineering, Electronics and Communication Engineering,
Electronics and Instrumentation Engineering]

Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a)  What is Schrodinger wave equation and derive the expression for 8 Marks L3 COl POl
Schrodinger wave equation.

b) Draw and explain the m molecular orbital representations of 4 Marks L2 COl1 POl
Butadiene.

(OR)

a) N, molecule is more stable than O, molecule. How can you &8Marks LI COl POl
utilize the molecular orbital theory in supporting this statement?

b) Identify the shape of SO, PCls, NHs;, SF4 molecules using 4 Marks L3 COl1 PO2

VSEPR theory.

a) A ground water sample has the following composition: 6 Marks L3 CO2 PO2
Ca(HCO;),=16.2 ppm Mg(HCO,), = 14.6 ppm

MgCl = 9.5ppm, MgSo, =12.0 ppm,CaSo, = 13.6 ppm

Calculate carbonate and non-carbonate hardness of water.
b)  What is meant by sterilization of water? Explain how sterilization 6 Marks L1 CO2 PO6
of water is carried out by using chlorination.
(OR)
Describe the ion exchange process with a neat diagram. Ion 12Marks L2 CO2 POl
exchange process is more advantageous than zeolite. Why?

a) Discuss the construction and working of H,.O, fuel cell and 8Marks L2 CO3 POl
identify its advantages and limitations.

b) How can you protect the underground water pipes from 4 Marks LI CO3 PO2
corrosion?

(OR)

a)  Explain Differential aeration corrosion with examples. 8Marks L2 CO3 POl

b) Calculate the standard electrode potential of zinc electrode 4 Marks L3 CO3 PO2
dipped in 0.25M of ZnSOy at 25°C (E° Zn/Zn*" = 0.763V).

UNIT-IV

a) State Beer — Lamberts law and discuss various types of electronic =~ 6 Marks L2 CO4 POl

transitions.
b)  Write the applications of IR spectroscopy. 6 Marks L1 CO4 POl
(OR)
a) Write the principle and applications of Scanning Electron 6 Marks L1 CO4 POl
Microscope.
b) Define the terms auxochrome, chromophore and explain their 6 Marks L2 CO4 POl
significance.
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UNIT-V

Define lubricant. Explain the properties of the lubricant and their
significance.

(OR)
Describe the Bergius method with a neat diagram and write the
advantages, disadvantages of synthetic petrol.

12 Marks

12 Marks
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L2
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a)  Find the Fourier series of the function f(x) = x + x”in (0,3). 6 Marks L1 COl1 POl
b) Applying Fourier integral theorem, show that 6Marks L3 COl1 PO2
0 2 +
e “cosx= EI ) 7 2 cosAxd) ..
myrt+ 4
(OR)
a) Find the half-range sine series of 6Marks L1 COl1 POI
E%— x, 0<x< l
f(x)=1 in 0<x<1
0.3 1
x-—, —<x<1
i 47 2
b)  Find the Fourier cosine transform of f(x)= e “,a> 0 and ©6Marks L1 COl POl
cospx_,

hence deduce the integral I m /4

0
a)  Determine L{f(¢t)} where f(t) = t’e”> sin 2t. 6 Marks L3 COl1 POl

1-e! 6 Marks L1l COl1 POl
dt .
t

Find the Laplace transform of I
0

(OR)
a) S 6 Marks L3 COl PO2
Applying Laplace transforms, evaluate Il‘e " sintdt
0

b) Find the Laplace transformation of the rectified semi-wave 6 Marks LI COl1 PO2

Hsinwt, 0<¢< %
function defined by f(¥)= [

)
o <
UNIT-II1

a) st2 6Marks L1 COl POl
Find the inverse Laplace transformof 7, 2.
(S t4s+ 5)

b) 0 s’

. . L—l
Applying convolution theorem, evaluate H(S 7, az) (Sz Z bz’

(OR)

6 Marks L3 COl PO2

0
0-
0

1



7.

8. a)
b)

9.

10 a)
b)

Apply Laplace transform technique to solve
(D*- 2D+ )x= ¢, if x(0) =2, x'(0)=- 1.
UNIT-IV

Show the sum of the FEigen values of the matrix
07 2 20

A= H' 6 -1 2% is equal to the trace of the matrix and

H6 2 - 1f
product of the Eigen values equal to its determinant.
(OR)
Solve the system of linear equations

Sx+3y+7z=4, 3x+26y+t2z=9, 7x+2y+10z=5.
Change the quadratic form 3x*+ 5y°+ 3z% - 2xy+ 2xz - 2yz to
sum of squares form by an orthogonal transformation.

UNIT-V
Suppose T:R’ - P is a linear transformation such that
oo 020 0- 10 al
Tog=2-3xt x’and 77,07 1- x°,then find 77 7 and T 0
it 030 0210 [b0

where P, is a vector space of polynomials of degree at most two
over R.

(OR)
Show that the set {1+x, x+x? 1+x*}forms a basis for the vector
space P,of polynomials of atmost degree two over R.
Find the Linear transformation  7T:R’ - R defined by

TLLD = 3, T(0,1,-2) = 1, T(0,0,]) = 2.
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APPLIED PHYSICS

[Civil Engineering, Mechanical Engineering]
Time: 3 hours Max. Marks: 60

Answer One Question from each Unit
All questions carry equal marks

a)  Explain the terms: 8Marks L2 COl POl
1) Total internal reflection.  ii) Numerical Aperture.
i11) V number.
b) An optical fiber with 60 um core diameter, carrying a light of 4 Marks L3 COl1 PO2
wavelength 6000 A and has refractive indices of core and
cladding 1.55 and 1.50. Find the number of possible propagation
modes (V number) through the fiber.

(OR)
a) Discuss the double crucible technique to fabricate optical fiber. 8Marks L2 COl POl
b)  Explain the principle and working of liquid level sensors. 4Marks L2 COl POl
a)  Summarize the classification of sound. 4Marks L2 COl POl

b) Recall the Sabine’s formula. Find the total absorption of soundin 8§ Marks LI COl1 PO2
a hall of volume 1500m® and reverberation time of 0.5 s.
(OR)
a)  Explain principle, construction and working of magnetostriction 8 Marks L2 COl POl
method to produce ultrasonic waves.
b)  State various applications of ultrasonic waves. 4Marks L1 COl1 POl

UNIT-III

a) Sketch the displacement-time curve, velocity-time curve and 6 Marks L1 CO2 POl
acceleration-time curve of a body in rectilinear motion.

b) Derive an expression for maximum height and horizontal range 6 Marks L3 CO2 PO2
of a projectile in inclined projection.

(OR)
a) Derive an expression for the rotational moment of a wheel 6Marks L3 CO2 POl
rotating about its own axis with an angular acceleration ‘o’ PO2

b) A flywheel of moment of inertia 5000kg m” having retardation 6 Marks L2 CO2 PO2
0.1 rad/s® loses its speed from 400 r.p.m to 300 r.p.m in
2 minutes. Calculate the change in its kinetic energy and angular

moment.
UNIT-IV

a) Define thermal conductivity and derive an expression for 6Marks L1 CO2 POl
coefficient of thermal conductivity.
b) Summarize the rectilinear flow of heat along a uniform bar. 6 Marks L2 CO2 POl
(OR)
Elaborate the heat conduction through compound media in series 12 Marks L2 CO2 PO2

and parallel.
UNIT-V

a) Explain the preparation of metallic glasses by RF sputtering 8 Marks L2 CO3 POl

technique.
b) List various applications of metallic glasses. 4Marks LI CO3 PO2
(OR)
10 a) What are the shape memory alloys and outline the properties of 8 Marks L1 CO3 POl
NiTi alloy?

b) List various applications of SMA. 4Marks LI CO3 POl
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BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
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Max. Marks: 60

Time: 3 hours

a)
b)

b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

With neat sketch, explain working principle of single loop
generator.

Derive the average, RMS value, Form Factor, Peak Factor for a
sinusoidal waveform.

(OR)
State and explain KVL and KCL with examples.
Find the current in 5 ohm resistor.

I L
o]

F I 10 E
av

With neat sketch, explain the working of various types of UPS.
“The most economical power factor depends upon the relative
costs of supply and power factor correction equipment but
independent of the original power factor”. Justify your answer
with relative equations.

(OR)
Sketch the typical layout and explain the operation of Hydro
power plant.
What are different types of circuit breaker? Explain any two of

them with neat sketch.
UNIT-III

3-¢ 4-pole induction motor is supplied from 3¢ 50Hz ac supply.
Find :

1) synchronous speed.

i) rotor speed when slip is 3%.

ii1) the rotor frequency when runs at 500 r.p.m.
Explain the constructional details and operation of induction
motor

(OR)

Write a short notes on production of Rotating magnetic field
With neat diagram, explain the working of a transformer.

1

6 Marks

6 Marks

6 Marks
6 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks
6 Marks

L2

L3

L1
L2

L1
L1

L2

L2

L1

L1

L1
L1

COl

COl

COl
COl

CO2
CO2

CO2

CO2

CO3

COo3

Cco3
COo3

PO2

PO2

PO1
PO2

PO1
PO1

PO1

PO2

PO1

POS5

PO1
PO1



10

b)

UNIT-1V

Draw and explain the circuit diagram of a full wave rectifier
using four diodes and also sketch the waveforms.
What is a zenerdiode? Distinguish between zener breakdown and
avalanche breakdown.

(OR)
Explain the input and output characteristics of transistor in CC
configuration with neat sketch.
Explain the operation of p-n junction diode in forward and

reverse biased condition.
UNIT-V

With the help of a circuit diagram, show that the op-amp can be
used as non-inverting adder.
List the six characteristics of an ideal op-amp and explain in
detail. Give the practical op-amp equivalent circuit.

(OR)
With a neat circuit diagram, explain the operation of a op-amp
differentiator and derive an expression for the output of a
practical differentiator.
Design a no inverting amplifier that has a voltage gain of 10
using an ideal op-amp. The input signal is in the range from
-1 Vto 1 V. Use 5 % tolerance discrete resistors for the feedback
network.

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L2

L2

L2

L1

L1

L3

L2

L3

CO4

CO4

CO4

CO4

COs

CO5

CO5

COs

PO5

PO1

PO2

PO1

PO1

PO4

PO2

PO4
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10

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

[llustrate the algorithms implementation with necessary
examples.
How to handle input and output in python?

(OR)
Describe Arithmetic Operators, Assignment Operators in detail
with examples.
Discuss about keywords and identifiers in python.

What are the different loop control statements available in
Python? Explain with suitable examples.
Write a Python program to check if a 3 digit number is
Armstrong number or not.

(OR)
Discuss about Iterative Statements with example.
Input five integers (+ve and —ve). Write Python code to find the
sum of negative numbers, positive numbers and print them.

UNIT-III

Write a python program to sort a given list.
[llustrate about any three string handling methods with examples.

(OR)

Write Python program to check for the presence of a key in the
dictionary and find the sum all its values.
Write Python program to implement any three queue operations.

UNIT-IV

Discuss about scope and life time of variables with necessary
examples.
Elucidate any four built in functions in math module.

(OR)
Write a program to find factorial of given number using
recursion.
Develop a python script to copy data from one file to other file.

UNIT-V

Consider a frame contains student marks information. Write a
script to display student details whose marks <60.
Discuss about scatter plots in python.

(OR)
Write a python script to print information and frequency counts
of data set.
Discuss about Histogram in python.

1

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks
6 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

Max. Marks: 60

L1

L2

L1

L2

L2

L1

L1
L1

L1
L1

L2

L2

L2

L1

L1

L2

L3

L2

L1

L2

Co1

Co1

C02

Co1

C02

C02

C02
C02

C02
C02

C02

C02

Co1

C02

C02

Co1

C02

C02

C02

C02

PO1

PO1

PO1

PO1

PO1

PO2

PO1
PO2

PO2
PO1

PO2

P02

PO1

PO2

PO2

PO3

PO3

PO1

PO2

PO2
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10

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Explain the geological classification of stones with examples.

List out various tools for blasting and describe them.
Write about classification of bricks.

(OR)
Discuss manufacturing process of bricks.
Write various characteristics of a good tile.

Draw the structure of a tree and mention their components.
Explain any four defects in timber.

(OR)
List out various building materials for low cost housing and
explain any two of them with their merits and de-merits.
Describe briefly about paints and varnishes.

UNIT-III

Explain the manufacturing process of ordinary Portland cement.

Enumerate various cements and discuss any two types of cements
with their proprieties.

(OR)
Explain the classification of aggregates and discuss the properties
of aggregates.
What do you mean by bulking of sand and describe how to find
out the bulking of sand.

UNIT-1V

Define workability and explain how to find out workability of
fresh concrete in laboratory.
Discuss about segregation and bleeding of concrete.

(OR)
Explain various Non-destructive tests to be conducted on
hardened concrete with neat sketches.

UNIT-V

Define Shrinkage and explain the various types of shrinkage.
Explain various factors affecting creep of concrete.

(OR)
Describe the procedure for Mix design of concrete as per
IS 10262-2009.

4 Marks

4 Marks
4 Marks

6 Marks
6 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

12 Marks

6 Marks
6 Marks

12 Marks

Max. Marks: 60

L4

L2
L2

L4
L2

L4
L4

L2

L4

L4

L2

L4

L4

L4

L4

L4

L4
L4

L4

COl

COl
COl

COl
COl

COl
COl

COl

COl

COl

COl

COl

COl

COl

COl

COl

CO1
COl

CO2

PO1
PO2
PO1
PO1

PO1
PO1

PO1
PO1
PO2

PO1
PO2
PO1

PO1
PO2
PO1

PO1
PO2
PO1
PO2
POS5

PO1
PO2
PO1

PO1
PO2

PO1
PO1
PO2

PO1
PO2
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b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Figure shows the connecting rod BA and crank AO. At the given
position, the connecting rod exerts 2500N of force on crank pin at
A. Resolve this force into vertical and horizontal components at
A. Also resolve the given force at A along AO and perpendicular

to AO.

Two smooth cylinders with diameters 250mm and 400mm
respectively are kept in a groove with slanting surfaces making
angles 60°and 30" as shown in the figure. Determine the reactions

at contact points A, B and C.

T,

An electrical light weighing 15N hangs from a point C by the two
strings AC and BC as shown in the figure. AC is inclined at 60°to
the horizontal and BC at 45" to the vertical. Using Lami’s
theorem, find the forces in the strings AC and BC. Find the
tension in each cable for the given figure.

Max. Marks: 60

L3 COl POl
PO2

L4 COl POl
PO2

L4 COl POl
PO2



b) A cantilever truss is loaded as shown in figure, find axial forcein 6 Marks L[4 COl1 POl

the members BC and CD. PO2
A Zm 2m
1m
C E
im
1000 N
——B !
D

a) Determine the necessary force P acting parallel to the plane to 8 Marks L[4 COl POl
cause motion to impend as shown in the figure. Assume PO2
coefficient of friction as 0.25 and the pulley to be smooth.

b) Discuss briefly about ladder friction and wedge friction. 4Marks L2 COl POl
PO2

(OR)
a) Discuss briefly about angle of repose and cone of friction. 4Marks L2 COl POl
PO2
b) In the given figure, weights of two blocks A and B are 100N and 8 Marks L[4 COl1 POl
150N respectively. Find the smallest value of the horizontal force PO2

F to just move the lower block B if :
1) the block is restrained by a string.
i1) when the string is removed.
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UNIT-III

a) Find the centroid of a quarter circular lines from basic principles. =~ 6 Marks L4 COl POl
PO2

b) Derive the mass moment of inertia of a thin disc. 6 Marks L[4 COl POl
PO2

(OR)
2



6.

10

b)

Find the area moment of inertia about the centroidal axes for a
given area shown in the figure.

20cm

W
1

| sem

4

UNIT-1V

A mild steel rod of 20mm diameter and 300mm long is enclosed
centrally inside a hollow copper tube of external diameter 30mm
and internal diameter of 25mm. The ends of the tube and rods
are brazed together, and the composite bar is subjected to an axial
pull of 40kN. If E for steel and copper is 200 GN/m’ and
100 GN/m? respectively, find the stresses developed in the rod
and tube. Also find the extension of the rod.

(OR)
The safe stress, for a hollow steel column which carries an axial
load of 2.2 x10°kN is 120 MN/m?. If the external diameter of the
column is 25¢cm, determine the internal diameter.
Find the modulus of elasticity for a rod, which tapers uniformly
from 40mm to 25mm diameter in a length of 400mm. The rod is
subjected to a load of 6 kN. Find the extension of the rod.

A cylindrical shell 600mm diameter and 3m long, 10mm thick is
subjected to 2.5MPa.
E =200GPa and p = 0.25. Find:

i) Change in length. ii) Change in diameter.

ii1) Change in volume. iv) Stresses.

v) Strains.

(OR)

A cylindrical vessel of 3mm thick, length and internal diameter
of the vessel are 80cm and 30cm respectively. Determine the
longitudinal and circumferential stresses in the cylindrical shell
due to internal pressure of 1.5 N/mm®. Take E = 2 x10° N/mm?
A thick pipe of 280mm external diameter and 200mm internal
diameter is subjected to an internal pressure of 12MPa. What
minimum external pressure can be applied so that the tensile
stress in the metal shall not exceed 16MPa?

12 Marks

12 Marks

6 Marks

6 Marks

12 Marks

5 Marks

7 Marks

L4

L4

L4

L4

L4

L4

L4

COl

COl

CO1

CO1

CO2

CO2

CO2

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2
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Answer One Question from each Unit
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UNIT-I

a) Explain clearly about Star-delta and delta-Star transformation. 6 Marks L3 COl PO2
b) In the network shown below, find all branch currents and voltage 6 Marks L3 COl1 PO3
drops across all resistors.

252 1}
VW — WY
() LrTx - L
Reop D Locp D
(OR)
a)  Find the value of V, for the following circuit using KVL. 6 Marks L3 COl PO3

AAM

17.5 &

232
Do B o
sowv
b) Using nodal analysis find all branch currents for the following 6 Marks L3 COl1 PO2
circuit.

a) Determine the effective value of the wave form shown in figure. 6 Marks L3 COl PO2
9

5

P

0 5 w 15 20 25 r
b) An inductance of 0.5H, a resistance of 5Q and a capacitance of 6 Marks L1 CO2 POl

8uF are in series across a 220V ac supply. Calculate the
frequency at which the current flowing through the circuit
becomes maximum. Also, find bandwidth, half power

frequencies and voltage across capacitance at resonance.
(OR)




4.

10

a)

b)

b)

b)

Find the form factor for the following waveform shown in figure
below.
V(t) y

0 1 2 3 4 tEec)

Elucidate measurement of power and power factor of a balanced
3 phase load with neat sketch using two watt meter method.

UNIT-III

Show that under the condition of maximum power transfer, the
efficiency of the circuit is 50 %.
State and explain Millman's theorem with suitable example.

(OR)
Verify Superposition theorem for 4Q resistor for the following
circuit.

MM
10 Q 4Q

S0V 30 Qé 50 Q2 (D 10 A

Describe the concept of duality and dual pairs. Also state the
procedure followed to interchange between dual pairs.

UNIT-IV

Two similar coils connected in series gave a total inductance of
600 mH and when one of the coil is reversed, the total inductance
is 300 mH. Determine the mutual inductance between the coils
and coefficient of coupling.
Two inductively coupled coils have self inductances L1= 50 mH
and L.2= 200 mH. If the coefficient of coupling is 0.5,

1) Find the value of mutual inductance between the coils.

ii) What is the maximum possible mutual inductance?

(OR)

Discuss briefly about energy considerations in mutually coupled
circuits.
Derive the expression for equivalent inductance of two coil in
parallel with 1) Parallel aiding. i1) Parallel opposition.

UNIT-V

What is a constant K low pass filter, derive its characteristics
impedance.

Explain the design procedure for a constant K low pass filter and
its characteristics.

(OR)
Derive the expression for characteristic impedance in a pass band
filter.
Derive necessary expressions for m-derived high pass filter.

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L2

L2

L2

L3

L1

L3

L1

L2

L2

L2

L2

L3

L3

L2

CO2

CO2

COo3

COl

COo3

COo3

CO4

CO4

CO4

CO4

CO4

CO4

CO4

CO4

PO1

PO1

PO1

PO1

PO2

PO3

PO2

PO2

PO4

PO4

PO2

PO3

PO4

PO1
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a)

b)

b)

With reference to the circuit shown in figure below, find :

Answer One Question from each Unit
All questions carry equal marks

i) Lif[=12mA.
iii) I if L=15mA.

Find equivalent resistance across terminals A-B for the circuit

shown below.

B

2.5n

UNIT-I

i) I if Ix=12mA.
iv) Iy if [s=60mA.

Find the effective resistance between points A and B for the

given circuit.

Ay

4Q

30

j4Q

— W W —TT0—

20£0° @) Ejsu

(OR)
Determine the value of ‘V’ such that the current in (3+j4Q) is
Zero.

21

W

4 L1

252

6 L2

50

& i

e ]

=B

6 Marks

6 Marks

6 Marks

6 Marks

Max. Marks: 60

L3 CO1 PO2

L3 COl1 PO2

L4 COl PO2

L3 COl PO2



b)

a)
b)

b)

b)

b)

A two element series circuit is connected across AC source given
by V=200\/ZSin(3l4t+20°).The current in the circuit is found to
be i=10V2 cos(314 t-25°).Determine the parameters of the circuit.
Also determine the power factor, real power and reactive power
taken by the circuit.
Explain the sinusoidal response of series RL circuit.

(OR)
Mention the properties of series resonant circuit.
A series RLC circuit consists of 50Q resistance, 0.2 H inductance
and 10uF capacitance with applied voltage of 20V. Determine
resonant frequency .Find Q- factor of the circuit .Compute the
lower and upper frequency limits and the bandwidth of the

circuit.
UNIT-III

For the network shown below calculate the maximum power
delivered to load resistance Rj..

2, an
- —A
10 A EX ! é 60 A,
|
State and illustrate Millmann’s theorem with an example.
(OR)
Find the current through 2Q resistor using Thevenin’s theorem.
5Q 20V 2Q
AN L AN
40V —— 100 — 10V

Find the current through 2Q resistor using super position
theorem.

v - 100 il

UNIT-IV

A series RL circuit with initial condition Ip in the inductor is
connected to a DC voltage V at t=0, Derive expression for the
instantaneous current through the inductor for t >0.

In the network shown in fig. a steady state is reached with the
switch open.At t=0 ,the switch is closed .For the element values

given , Determine the values of V,(07) ,Vy(07) ,Va(0") and V,(0%).

10 £2
A"
10 2 valr) 20 Q
——MW-—-——I—-— — AN V()
5V = %2 H
10 €2

(OR)

6 Marks

6 Marks

4 Marks
& Marks

& Marks

4 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L3

L2

L2
L3

L3

L3

L3

L3

L3

L3

CO2

COl

COl
CO2

CO1

COl

COl

COl

COl

CO2

PO2

PO2

PO2
PO2

PO2

PO2

PO2

PO2

PO2

PO2



10

b)

b)

b)

Obtain the DC response for a simple RL circuit with differential 4 Marks L2
equations approach.

In the circuit diagram shown in fig the switch S is closed at t=0 8 Marks L3
with the network previously unenergized. Use laplace transform

method and evaluate 1i4(t).

X Agh
t=0 100 J[ 11 ‘th
0= = 100
100V - £ g ? 104
1H é =
UNIT-V
Find the Y parameters for the network. 6 Marks L3
e 20 20 I

re AP AN AL
1 29§ §49 \f)

Show that the overall Z-parameters for series connected two-port 6 Marks L2
networks is simply the sum of Z matrices of the individual
network.

(OR)
Determine the Z- parameters of the T-network. 6 Marks L3
1 20
e
Establish the relationship between Y and Z parameters.. 6 Marks L2

COl

CO2

COl

COl

COl

COl

PO2

PO6

PO2

PO2

PO2

PO2
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a)
b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I
Explain Lami’s Theorem.

Find the resultant of a system of concurrent, coplanar forces as
Fi1=(500N, 0% F1=(300N, 45°) F1=(400N, 180°)
Fi= (200N, -150") F1=(100N, -60") .

(OR)
If a rod of length 3R is placed horizontally in a hemispherical
bowl of radius R, determine the angle a the rod will make with
the horizontal for the rod to be in equilibrium. Neglect friction
between the bowl and the rod and assume that the bowl does not
rock.

State and prove Varignon’s theorem.

A beam hinged at A is supported in a horizontal position by a
rope passing over a pulley arrangement as shown figure. The free
end of the rope supports a load of 1500 N. The weight of the
beam is 2 kN and that of pulley hinged at B is 400 N. Determine
the tension in the rope, assuming the pulleys to be frictionless,
and the reaction at A.

F

A =0

Tililn

kM

(OR)
A truss is loaded as shown in figure. Find the forces in members
AB, BD and BC.

5m

o
~ "
L N
— "\ T
- e
. .
ey . e
,f ', .
A - '\.{
'r.!;g I e
A
I
SIHI

4 Marks
& Marks

12 Marks

4 Marks
& Marks

12 Marks

Max. Marks: 60

L2 COl1
L2 COl
L2 COl1
L2 COl
L2 COl
L2 COl1

PO1
PO1
PO2

PO1
PO2

PO1
PO1
PO2

PO1
PO2



b)

b)

The two blocks (A=30 N and B=50 N) are placed on the rough 12 Marks
horizontal plane. Coefficient of friction between the block A and

the plane is 0.3 and that between B and the plane is 0.2. Find the

minimum value of the force P to just move the system. Also find

the tension in the string.

Wi Wa
oS Py A

(OR)
Two blocks A and B are resting against a wall and the floor as 12 Marks
shown in figure. Find the value of the horizontal force P applied
to the lower block that will hold the system in equilibrium.
Coefficients of frictions are 0.25 at the floor, 0.3 at the wall and
0.2 between the blocks.

¥4

e

=
e |

UNIT-IV

Find the centroid for the shaded area shown. 6 Marks
Y
r
|
X
r
State and prove Parallel Axis theorem. 6 Marks
(OR)

Find the moment of inertia of the plane area, about centriodal x 12 Marks
and y-axis.

- T

UNIT-V

An elevator of mass 2500kg is moving vertically downwards 10 Marks
with a constant acceleration. Starting from rest, it travels a

distance of 35m during an interval of 10 seconds. Find the cable

tension during this time. Neglecting all other resistances to

motion, what are the limits of cable tension?

Define impulse-momentum principle. 2 Marks

L2

L2

L3

L3

L3

L2

L2

CO1

COl

CO2

CO2

CO2

CO3

COo3

PO1
PO2

PO1
PO2

PO1
PO2

PO1

PO1
PO2

PO1
PO2

PO1



10

a)

b)

(OR)

Define the following terms: 6 Marks

1) Periodic motion.

i1) Fundamental mode of vibration.

i) Degree of freedom.

v) Simple harmonic motion.
Calculate equivalent stiffness of the spring for the system shown 6 Marks
below, which has spring stiffness of 3000 N/m.

L2

L2

CO4 POl
CO4 POl
PO2
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2. a)
b)

3. a)
b)

4.

5. a)
b)

6. a)
b)

7 a)
b)

8.

9.

10 a)
b)

Answer One Question from each Unit
All questions carry equal marks

What is a crystal defect? Discuss various types of crystal defects.
(OR)

Define Space lattice. Differentiate between BCC and FCC crystal

structures.

What is critically resolved shear stress? Explain its significance.

Distinguish between annealing and normalizing.
Write a short note on continuous cooling transformation
diagrams.
(OR)
What is case hardening? Discuss various methods of case

hardening.
(UNIT-III)

Discuss how steels are specified by BIS standards with suitable
examples.
Write short notes on structure properties and applications of tool
steels.
(OR)

What are the various properties and applications of :

1) Low carbon steels.

11) Hadfield manganese steels.
Write short notes on:

1) Nodular cast iron.

i1) Chilled cast iron.

UNIT-1V

List the properties and applications of Beryllium and its alloys.

List the properties and applications of Titanium and its alloys.
(OR)

Discuss the structure, properties and applications of Aluminum

and its alloys.
UNIT-V

Discuss various types of fiber reinforced composites and their
applications.

(OR)
What is a polymerization reaction? What are the various ways of
classifying polymers?
Discuss the various properties and application of ceramics.

1

12 Marks

6 Marks

6 Marks

6 Marks
6 Marks

12 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks
6 Marks

12 Marks

12 Marks

6 Marks

6 Marks

Max. Marks: 60

L1

L2

L3

L3
L1

L1

L1

L1

L1

L1

L2
L2

L1

L2

L1

L1

COl

COl

COl

COl
COl

COl

CO2

CO2

CO2

CO2

CO2
CO2

CO2

CO2

CO2

CO2

PO1

PO2

PO2

PO1
PO2

PO2

PO7

PO3

PO3
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Time: 3 hours

b)
a)
b)

a)
b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Each of the following arithmetic operations is correct in at least
one number system. Determine the possible bases of the numbers
in each operation.

1) 1234 + 5432 = 6666. i) 41/3 = 13.
Represent the following decimal numbers in Excess-3 code.

1) 286 ii) 807 iii) 429.5

(OR)

Express the following functions in a sum of minterms.

i))F=D(A'+B)+B'D i) F=xy +x'y' +y'z
Convert the following Gray codes to binary number.

i) 10011. i) 101110. iii) 100010110.

Reduce the following expression using K-map and implement
using NAND gates:

F =Y m(91012)+d (356711131415

Implement EX-NOR and NOR gates with minimum number of
NAND gates only.
(OR)
Obtain the minimal SOP expression for
F=[] M(0.1,2,4,56,9,11,12,14,15)

Obtain the reduced expression F = z m(2,4, 6,8,10,12,15
using K-map and realize with NOR gates.

UNIT-III

Design a combinational circuit with four inputs and four outputs.
The output generates the 2’s complement of the input binary
number.
Implement full adder with two half adders.

(OR)
Construct 4 x 1 Multiplexer using two 2 X 1 Multiplexers.
Design the 4-bit BCD adder using 4-bit binary adders and

explain its operation.
UNIT-IV

[lustrate the function of JK flip-flop using NAND gates in detail.
Draw the logic diagram of mod 6 ripple counter using
T flip-flops and explain its operation.

(OR)
Design a MOD 8 parallel counter using T flip-flops.
Describe the operation of SR flip-flop in detail.

1

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks
6 Marks

6 Marks
6 Marks

6 Marks
6 Marks
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Give the logic implementation of a 32 X 4 bit ROM using a 6 Marks L[4 CO2 PO2
decoder of a suitable size.
Show how the PLA circuit would be programmed to implement 6 Marks L[4 CO2 POl
the 3 bit binary to gray conversion.

(OR)
Realize the following functions using PROM of size 8 X 3: 6 Marks L4 CO2 PO2
F, = Xm(0,4,7);F, = m(1,3,6); F, = Xm(1,2,4,6)
Write the program table to implement a BCD to Excess-3 code 6 Marks L[4 CO2 POl
conversion using a PLA.
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1. a) Explain the following object oriented concepts. 6 Marks L1 COl POl
1) Abstraction. i1) Polymorphism.

b) Explain the use of “this” keyword with an example. 6 Marks L2 COl POl
(OR)

2. a) Discuss about access control mechanism in Java. 6 Marks L2 COl POl

b) Differentiate Function Oriented Programming and Object 6Marks L2 CO1 POl

Oriented Programming.
3. a) Explain the differences between String and String Buffer class 6 Marks L2 COl POl
with an example.

b)  Write about various ways of parameter passing mechanisms in 6 Marks L3 COl1 POl
Java with an example.

(OR)
4. a) Explain constructor overloading with an example. 6 Marks L2 COl POS5
b)  What is the use of String Tokenizer? Discuss with an example. 6 Marks L2 COl PO5

UNIT-III
5. a) What is user defined package? Explain the steps involved in 6 Marks L3 CO2 POIl1
creating the user defined package with an example.

b) Illustrate the use of “super” and “Final” keyword in Java. 6 Marks LI CO2 PO2
(OR)

6. a) What is method binding? Explain with an example. 6 Marks L1 CO2 PO2

b) Explain concept of multiple inheritance with suitable program. 6 Marks L1 CO2 POS

UNIT-1IV

7. a) Discuss Inter thread communication with an example. 6 Marks L2 CO2 POS

b)  Write a Java program to implement multithreading. 6 Marks L3 CO2 PO6
(OR)

8. a) Demonstrate nested try and final statements in exception 6 Marks L2 CO2 POll

handling.

b)  Write a Java program to demonstrate Array Index Out of Bounds 6 Marks L2 CO2 POI1
exception and divide by zero exception with an example.

UNIT-V

9. a) Write a Java program to design calculator using AWT. 6 Marks L3 CO3 POl1
b)  Write the procedure to handle events using event Listeners. 6 Marks L3 CO3 POIll
(OR)
10 a) Discuss about card and border layouts with suitable example. 6 Marks L2 CO3 POl
b)  Write a Java program using the following: 6 Marks L2 CO3 POl
i) JTable i1) JTabbedPane.

1
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Compare biological models and manmade systems. 6 Marks L2 COl PO2

b) Explain prokaryotes and eukaryotes with neat diagrams. 6 Marks L2 COl POl
(OR)

a) Classify living organisms. 6 Marks L2 COl PO2

b) Illustrate molecular taxonomy. 6 Marks L2 COl POl

a) Summarize the industrial applications of enzymes. 6 Marks L2 COl POl

b) Explain the structure and functions of proteins. 6 Marks L2 COl POl
(OR)

a)  Explain the importance of various biomolecules in the formation 7 Marks L2 COl POl
of living organisms.
b) Define enzymes and describe their applications. SMarks LI COl POS5

UNIT-III

a) How Mendel laws are important in biology as Newton laws in 6 Marks L2 CO2 POl

physics? Explain.
b) What is the process by which information is transferred from 6 Marks LI CO2 POl
DNA to mRNA?
(OR)
Explain about translation and single gene disorders. 12 Marks L2 CO2 POl

UNIT-IV

a) Distinguish between Transgenic animals and cloned animals with 6 Marks L4 CO3 POl
suitable examples.

b) How Biosensors and biochips are prepared? List their 6Marks L[4 CO3 PO6
applications.

(OR)

a) Explain major steps in the recombinant DNA technology and add 8 Marks L2 CO3 PO6
a note on recombinant microbes.

b) Identify merits and demerits of Transgenic plants. 4Marks L3 CO3 POl

UNIT-V

a) What is neuron and synapse? Explain the process of 6Marks L2 COl POl

Neurotransmission.
b) Summarize the applications of DNA finger printing. 6 Marks L2 CO3 PO6
(OR)
10 a) Compare different types of Genomics. 6 Marks L2 COl POl

b) Explain about DNA Microarray and its applications. 6 Marks L2 CO3 PO6






CODE No.: 19BT1BS03

SR€EE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Ananthapuramu)

I B.Tech II Semester (SVEC-19) Supplementary Examinations March — 2021

ENGINEERING PHYSICS

[Computer Science and Engineering, Information Technology,

Computer Science and Systems Engineering|

Time: 3 hours

10.

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

List the difference between interference and diffraction.
Discuss in detail the Fraunhofer diffraction at a single slit.
(OR)
Summarize the theory of Quarter wave plate and Half wave plate.
Describe the construction and working of a Nicol’s Prism.

Explain the physical significance of gradient, divergence and
curl.
Identify the four Maxwell’s field equations and explain their
physical significance.

(OR)
Recall the principle behind the functioning of optical fiber.
Explain the differences between the step index fiber and graded
index fiber.
Calculate the numerical aperture and acceptance angle for an
optical fiber with core and cladding refractive indices being 1.48

and 1.45 respectively.
UNIT-III

Discuss the origin of energy band formation in solids.
Classify the solids in to conductors, semiconductors and
insulators based on the formation of energy bands.

(OR)
State Hall effect. Derive an expression for Hall coefficient.
Mention its applications.

The Ru of a specimen is 3.66 X 10 mc™. Its resistivity is
8.93 x 10”Qm. Find u and n.
Define dielectric polarization.
Outline an expression for internal field of an atom in a dielectric
material.

(OR)
State magnetic moment. Explain the origin of magnetic moment

in an atom.
Classify the magnetic materials and explain them.

UNIT-V

Distinguish Type I and Type II superconductors.
What are Cooper pairs? Outline the BCS theory of
superconductivity.
(OR)
Describe any one method for synthesize nanomaterials.
List the applications of nanomaterials.

2 Marks
10 Marks
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& Marks
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2 Marks
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Discuss the particle in one dimensional box using quantum 12 Marks L2 COl POl
mechanical concept and prove that electronic energy levels are

quantized.
(OR)
a)  Describe the structure of H,O and NHz molecule in terms of 5 Marks L2 COl POl
VSEPR theory.

b) Predict the magnetic property and bond order of carbon 7 Marks L3 COl PO2
monoxide molecule based on its energy level diagram.

Write the principle of EDTA method and describe the estimation 12 Marks L2 CO2 POl
of hardness of water by EDTA method.
(OR)
a)  Calculate the hardness of water sample with 0.4g of CaCO; 6Marks L3 CO2 PO2
dissolved in dil. HCI and the solution was made up to 500 ml
with distilled water. 50 ml of the solution required 35 ml of the
EDTA solution for the titration. 50 ml of hard water sample
required 25 ml of EDTA and after boiling and filtering required
15 ml of the EDTA solution.

b) Discuss the adverse effects of fluorides on human health. 6Marks L3 CO2 PO6
UNIT-III
a)  Explain the construction and working of solid oxide fuel cell. 6 Marks L2 CO3 POl

b) Discuss different methods used for prevention of corrosion of 6 Marks LI CO3 PO2
metal and discuss any one method.
(OR)
a) Why does corrosion occur in steel pipe connected to copper 4 Marks L1 CO3 POl
plumbing?
b) Describe the construction and working of the lead acid battery 8 Marks L2 CO3 POl
with chemical equations.

UNIT-1IV

a) Explain different types of fundamental modes of vibrations. 6 Marks L2 CO4 POl
b)  Write the principle and applications of Transmission Electron 6 Marks L1 CO4 POl
Microscope.
(OR)

Discuss the principle and working of UV - Visible spectrometer 12 Marks L2 CO4 POl
with the help of a block diagram.
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a)
b)

Discuss in detail about various mechanisms of lubrication.

(OR)
What is meant by cracking of petroleum? Describe the fixed-bed
catalytic cracking process with a neat diagram.
Calculate the HCV and LCV of coal having the following
compositions;
carbon = 80%, hydrogen = 10%, nitrogen = 4%, sulphur = 2%,
ash = 4%, latent heat of steam = 587 kcal/kg.

12 Marks

7 Marks

5 Marks

L2

L2

L3

CO5

COs5

CO5

PO1

PO1

PO2
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Time: 3 hours

a)
b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Find the Fourier series of the function f(x) = xsinx in (- 1,1).

ax

Establish Fourier sine transform for f(x) = xe”

(OR)
mx 1 3nx 1
2 3 2 5

8l
Show that x= l'n—ZHI—Z cos — + —cos—+—cosT

in the interval (0, 2).

Determine L{f(¢)} where f(t) = t’¢” sin 2t.

_ e’ sint
Find the Laplace transform of I
0

dt.

(OR)

® cosat- cosbht

Making use of Laplace transform, evaluate I ;
0

3t

Evaluate L{ t? e sin 2t}.

UNIT-III

s+ a
Find the inverse Laplace transform of IOgH H

s+ b
UL
Evaluate L * ———50 using convolution theorem.
fls*+a*)'
(OR)
2
Solve the differential equation d ;C— d
dt dt

x(0)= 1, x'(0)= - 2 by using Laplace transforms.

4% 12x= e, given that

6 Marks
6 Marks

12 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

12 Marks
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b)

b)

b)

12 -2 0 6

04 2 0 27
Find the rank of matrix 4 = L -1 0 3Dby reducing it into

ﬁl -2 1 Zﬁ
echelon form.
Determine the FEigen values and Eigen vectors of
, 1 08 -40
B=2A4"-— A+31], where A = [ 0.
2 2 2
(OR)
Find the orthogonal transformation which transforms the
quadratic form 3x> + 3y® + 3z° + 2xy + 2xz - 2yz to canonical

form and write the corresponding canonical form.

UNIT-V

010000 0- 10
Check whether th £ 851 B Dol
eck whether the set of vectors 7 lpgl g gV is
HOHB-1H  HIE
linearly independent or not.
Show that the transformation 7:R> - R® defined by

0 -y O
Ox0 _ 0. ..
T'n p= gx*2yqislinear.
i E3x' 4yﬁ
(OR)
gl oo 10 ol 0
Show that the vectors E‘ 1%% 5 E and E‘ 3% form a basis of
H3HE1H H1H

R’(R).

Show that the linear transformation 7:R> - P, defined by
Uall

THbH = at (at b)x is one-to-one and onto, where P; is a vector

space of all linear polynomial over real field.
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10

b)

a)
b)

b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Classify the optical fibres based on refractive index profile and
modes of propagation with neat sketch.

Calculate the fractional change in refractive indices and
numerical aperture of a given optical fiber whose refractive
indices are 1.49 and 1.45 respectively.

(OR)

Summarize the principle of optical fiber. Derive an expression
for acceptance angle and numerical aperture of an optical fiber.
What is a sensor? Explain the working mechanism of

temperature sensor.

Explain the reverberation time based on Sabine’s formula.
List the requirements of an acoustic good hall. Explain how
these requirements can be achieved.

(OR)
Define ultrasonics. Describe the Magnetostriction method for
their production.
Write the industrial application of ultrasonics.

UNIT-III

Deduce expressions for time of flight and horizontal range of a
projectile in inclined projection.
Show that the path of a projectile is a parabola in an inclined
projection on ground level.

(OR)
Derive an expression for work energy equation for a body of
weight W undergoing a translation motion.
A body weighing 300 N is pushed up a 300 plane by a 400 N
force acting parallel to the plane. If the initial velocity of the
body is 1.5 m/s and the coefficient of kinetic friction is u = 0.2,
what velocity will the body have after moving 6 m?

UNIT-IV

Explain rectilinear flow of heat conduction along a uniform bar.
(OR)

Derive the equation for the heat conduction through compound

media in series combination.

Discuss the principle of Lee’s disc method.

UNIT-V

Explain any one method for preparation of metallic glasses.
Discuss the mechanical, thermal and optical properties of
metallic glasses.

(OR)
List the different types of composites and give their applications.
Write various applications of shape memory alloys.
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) With neat sketch, explain working principle of single loop 8 Marks L2 COl POl
generator.
b) Find the current in each branch of the circuit shown in figure 4 Marks L3 COl1 PO2
using current division method.
50 300

(OR)
a) Find the total power dissipated in the circuit shown in the figure 6 Marks L3 COl PO2
(All resistances are in ohms).

o

10V |
I I
b) A series combination of R=10Q2 and L=20mH has a current 6 Marks L3 COl PO2
i(t) = 5 cos(500t+100)A. Obtain the voltages v(t) and V, the
phasor current I and sketch the phasor diagram.

a)  Sketch the typical layout and explain the operation of Thermal 8 Marks L2 CO2 POl

power plant.
b)  With neat sketch, explain the working of various types of UPS. 4Marks L2 CO2 PO7
(OR)
a) Derive the expression for most economical power factor. 6 Marks L3 CO2 PO2
b)  Explain the process of plate earthing with neat sketch. 6 Marks L2 CO2 POl

UNIT-III

a) Explain the constructional details of 3-phase induction motor and 6 Marks L2 CO3 POS5
mention it’s applications.

b) Suggest the suitable device which transforms the voltage with 6 Marks L2 CO3 POl
constant frequency and power. Derive the EMF equation of that

device.
(OR)

1
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b)

List the starting methods of single phase induction motors.
Explain the characteristics and principle of operation of capacitor
start capacitor run induction motor.

Select a suitable machine which uses steam turbine as the prime
mover. Explain its constructional features with neat sketch.

UNIT-1V

Distinguish between Avalanche and Zener Break downs.
Explain the input and output characteristic of a transistor in
common Emitter configurations.

(OR)
With a neat sketch, explain the operation of a Half wave rectifier.
Also, find the ripple factor and efficiency of this rectifier.

UNIT-V

With the help of a circuit diagram, show that the op-amp can be
used as non-inverting adder.
Derive the expressions for the closed-loop gain of a
non-inverting and inverting amplifiers using op-amp.

(OR)
Discuss the inverting and non-inverting amplifier circuits of an
op-amp in closed loop configuration. Derive the expressions for
the closed-loop gain in these circuits.

Examine and derive an expression for Vy of the integrator circuit
by using op-amp.
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a) Define algorithm, explain properties of an algorithm. 6 Marks L1 COl POl
b) Evaluate the following expression according to operator 6Marks L2 COl1 POl
precedence 4+int(3.78)+6%2/5+3**3**4//2.

(OR)
a) Draw a flow chart to reverse a given number. 6 Marks L3 COl1 PO2
b) Explain about sep, end options used in print() with example. 6 Marks L2 COl POl
a) Define suite and explain about the else suite with for statement. 6 Marks L2 COl POl
b) Display the following pattern using python script. 6 Marks L3 COl PO2
1
12
123
1234
12345
(OR)

a) Write a python script to find the largest number among three 6 Marks L3 COl PO2
numbers and display them in ascending order using if-else
construct.

b) Develop a python script to print factors for a given integer 6 Marks L3 COl1 PO2

number.
UNIT-III

a) Develop a python script to print diagonal elements sum in M*M 6 Marks L3 COl PO2
list.

b) List any four string handling methods used in Python. Illustrate 6 Marks L3 COl1 PO2
with an example program.

(OR)
a) Define stack. Write a python script to implement stack 6 Marks L3 COl PO3
operations.
b)  Specify the functionalities of the following functions. 6 Marks L2 COl POl
1) keys(). i1) values().

ii1) items(). iv) update().

UNIT-1V

a) Develop a python script to implement Towers of Hanoi problem. 6 Marks L3 CO2 PO3
b) Write a python script to remove all the occurrences of a given 6 Marks L3 CO2 PO3
character from a text file, copy the resultant text into another text
file. Find the total occurrences of the eliminated characters and
display the count along with the contents of the text file on to the
console.
(OR)

1



Write a python script that reads a line of integers, and then 6 Marks L3 CO2 PO3
displays each integer and the sum of all the integers.

Explain functionality of the following functions. 6 Marks L1 CO2 POl
1) ones(). i1) arrange().
ii1) logspace(). iv) zeros().
Write a python script to concatenate two data frames. 6 Marks L3 CO2 PO2
lustrate usage of loc() and iloc() with an example program. 6 Marks L2 CO2 POl
(OR)

Draw a scatter plots for knowing the relationship between two 6 Marks L3 CO2 PO3
numerical variables.
Load data from csv file to data frame and print head() and tail() 6 Marks L3 CO2 PO2

of a data frame.
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CIVIL ENGINEERING MATERIALS AND CONCRETE TECHNOLOGY
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

a)  Explain physical and chemical classification of rocks. 6 Marks L[4 COl POl

PO2
b)  What is quarrying of stone? Explain methods of quarrying. 6 Marks L3 COl POl

(OR)
a)  What are the constituents of good brick earth? Explain. 6 Marks L2 COl POl
b) How is clay tiles manufactured? Explain its properties and 6 Marks L1 COl1 POl
applications.

a) List and explain the various methods of seasoning of timber. 6 Marks L3 COl POl

PO2
b) Summarize the various causes of decay of wood work and how 6 Marks L[4 CO1 POl
its preservation is ensured.

(OR)
a) Explain different types of shakes in timber. 6 Marks L2 COl POl
b) Discuss the various materials used in low cost housing. 6 Marks L3 COl POl

UNIT-III

a) What are the various ingredients required for manufacturing 6 Marks L2 COl POl
cement? State their functions.
b) List out various types chemical admixtures. How these 6 Marks L[4 CO1 POl

admixtures are supporting to the environment? PO2
PO7
(OR)

a) Bring out the detailed classification of aggregates and physical 6Marks L1 COl POl
properties of aggregates. PO2

b) Mention the different tests to be conducted on fine aggregate and 6 Marks L3 CO1 POl
explain about bulking of sand. PO2

PO5

a) Discuss the factors affecting the workability in fresh concrete. 6 Marks L[4 COl POl

b) Distinguish Segregation and Bleeding in concrete in detail. 6 Marks L2 COl POl

PO2
(OR)

a) Calculate the Gel/space ratio and the theoretical strength of a 6 Marks L6 COl POl
sample of concrete made with 500gm of cement and 0.5w/c ratio, PO2
on full hydration and 60% hydration. PO8

b) Explain how you estimate the quality of concrete by using 6Marks L[4 COl1 POl
ultrasonic pulse velocity test. PO2



10

b)

UNIT-V

Distinguish between modulus of elasticity and dynamic modulus
of elasticity of concrete.
Explain the various factors affecting shrinkage of concrete.

(OR)
Design a concrete mix of M25 grade for a roof slab. Take a
standard deviation of 4 MPa. The specific gravities of coarse
aggregate and fine aggregate are 2.67 and 2.73 respectively. The
bulk density of coarse aggregate is 1620Kg/m’ and fineness
modulus of fine aggregate is 2.76. A slump of 50mm is
necessary. The water absorption of coarse aggregate is 1% and
free moisture in fine aggregate is 3%. Design the concrete mix
using ACI method. Assume any missing data suitably.

6 Marks

6 Marks

12 Marks

L4

L2

L6

CO1

CO1

CO2

PO1
PO2
PO1

PO1
PO2
PO3
PO8
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ENGINEERING MECHANICS
[ Civil Engineering |
Time: 3 hours Max. Marks: 60
Answer One Question from each Unit
All questions carry equal marks

a) Define the following with examples: 6 Marks L4 COl POl
Coplanar and Non-coplanar forces. PO2
Collinear and Non-collinear forces.
b) The resultant of three forces is 60N as shown in Fig.1. Two of 6 Marks L[4 CO1 POl
the three forces are also shown as 20N and 40N. Determine the PO2
third force.

2D
Z
- i 68~ a0 ™
- -
= so~
- &0
e P
Fig.1
(OR)
Two cylindrical identical rollers 4 and B, each of weight 12Marks L[4 COl1 POl
W = 500N are supported by an inclined plane and vertical wall PO2

and makes an angle of 30 with the horizontal as shown in Fig.2.
Assuming all surfaces to be smooth, determine the reactions at A,
B and C.

Fig.2

a) A ladder 5Sm long and of 250N weight is placed against a vertical 6 Marks L[4 COl POl
wall in a position where its inclination to the vertical is 300. A PO2
man weighing 800N climbs the ladder. At what position will he
induce slipping? The co-efficient of friction for both the contact
surfaces of the ladder viz. with the wall and the floor is 0.2.

b) A block weighing 100N is resting on a rough plane inclined 20° 6 Marks L4 COl1 POl
to the horizontal. It is acted upon by a force of 50N directed PO2
upward at angle of 140 above the plane. Determine the friction. If
the block is about to move up the plane, determine the
co-efficient of friction.

(OR)
1



A person of mass 90 kg is standing on a ladder at point C, shown 12 Marks
in Fig.3. The ladder rests on a rough horizontal floor at A and
against a smooth vertical wall at B. If the ladder is just on the
point of slipping find the coefficient of friction between the
ladder and the floor. Neglect the weight of the ladder. Also find
the reactions at A and B.
90 kg (882N} [ B

I

Y —

Fig.3
a) Discuss the following terms with suitable examples: 6 Marks
1) Centroid i1) Centre of mass
ii1) Centre of gravity iv) Radius of gyration

b) Determine the centre of gravity of the plane uniform lamina 6 Marks
shown in Fig.4.

c -iEcm--|--—5cm — - 1
: AL
|

- |
: Pom
|
\ ;
Ay |- 10cm - B
D |- 12.5cm -
Fig.4
(OR)
a) State and prove the theorem of perpendicular axis. 6 Marks
b) Determine centroid of shaded area as shown in given Fig.5. 6 Marks
2m” |- |
1.5m
1
Gy,
1m
E1 o
2 m
Fig.5

L4

L4

L4

L4

L4

COl

COl

COl

COl

COl

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2
PO1
PO2
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b)

a)

b)

UNIT-IV

Describe the stress strain relationship for mild steel bar.

A 2m long bar has a uniform diameter of 35mm for a length 1m
from one end for the next 0.6m length, the diameter decreases
uniformly to d. For the remaining 0.6m length, it has an uniform
diameter of ‘d’> mm. When a load of 120kN is applied, the
observed extension is 2.1mm, determine the diameter of the rod.
Take E=2 x 10> N/mm”,
(OR)

Derive the relationship between Modulus of Elasticity, Modulus

of rigidity and Bulk Modulus.
UNIT-V

Derive the change in dimension of thin cylindrical shell due to an
internal pressure.
(OR)

A pipe of 200mm internal diameter and 50mm thickness carries a
fluid at a pressure of 10MN/m?. Calculate the maximum and
minimum intensities of circumferential stress across the section.
Calculate the thickness of metal necessary for a cylindrical shell
of internal diameter 160mm to withstand an internal pressure of

25MN/m?, if maximum permissible tensile stress is 125MN/m”.

6 Marks

6 Marks

12 Marks

12 Marks

6 Marks

6 Marks

L4

L4

L4

L4

L4

L6

COl

COl

COl

COl

COl

CO2

PO1
PO2
PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO2
PO3
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ELECTRIC CIRCUITS
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Time: 3 hours Max. Marks: 60
Answer One Question from each Unit

All questions carry equal marks

UNIT-I

a)  Find the value of the voltage source Vj that delivers 2 Amps 6 Marks L3 COl PO2
current through the circuit as shown in figure.

1£2 211

. VWA
T
= 1“% é -

ETH) % % 0.542

b) Find the voltages at the three non reference nodes in the circuit of 6 Marks L4  COl PO2
figure

5 3

& =
z: =
1)

(OR)
a)  Using mesh analysis, find Iy in the circuit shown in figure. 6Marks L4 CO1 PO2
6 €2
My
s
To 1 4Q q B8 Q
Ty Py g




b)  Find Rap of the network shown in figure, Assume each element is 6 Marks
1Q.
—FMTA-
L
a g—
| —"-"-."‘.-"-.T-.Wv—
1 )
1 i 1
s Wt —
h o
a) Determine the form factor of the wave form shown in figure. 6 Marks

)4

N

1] 2] 3| 4] s

i J

-

b)  Assuming that v, = 16 cos(2t— 40°)V in the circuit of shown 6 Marks
in figure, find the average power delivered to each of the passive

elements.
102 20
AN AV y—
v, (:) IH == 025F
(OR)

a) The unbalanced delta-load shown in figure is supplied by 6 Marks
balanced line-to-line voltages of 240 V in the positive sequence.

Find the line currents. Take Vap as reference.

I,
—_— A
O
10 2 ._:‘/\l: s
ﬁu\/ TK) J6 L2
| P /‘
AR c
I, B 16 €2
—
o

b) Explain how a single wattmeter can be used to measure the 6 Marks
reactive power with the help of circuit connection and derive the
necessary equations.

L3

L3

L3

L3

L2

CO1 PO2
COl PO2
CO2 PO2
CO1 PO2
COl POl



b)

b)

b)

UNIT-III

= 100V

Determine the maximum power delivered to the load in the 6 Marks
circuit shown in figure, using maximum power transfer theorem.

*Sé

30 kQ

40 2

Consider the circuit in figure, an ammeter with internal resistance
R; is inserted between a and b to measure Ip. Determine the

reading of the ammeter if: R=500Q, 0Q using Thevenin’s
theorem.

fo
4 mA 20k
10 kﬂ
(OR)

In the circuit shown below, find the voltage across the 20Q
resistor using Superposition Theorem.

102 9A GA 152
202
A AVAY

=]

6 0

AANA————

=

Calculate the change in current of the network given below using
compensation theorem when load resistor changes to 10€.

R, =200

UNIT-1V

Derive the expressions for equivalent inductance of two coils in 6 Marks

parallel with 1)parallel aiding and 11) parallel opposition
Calculate the mesh currents shown in figure.
s /30 jsfd
| T
L ]
2o
3 50
(OR)

L3

L4

L3

L3

L2

L4

COl POs
CO1 POs
COl POs
COl POS5
COl POl
COl PO2



8.

10

a)

b)

b)

For the coupled circuit shown in figure find the input impedance 6 Marks

at the terminals a-b

3n M0

a
EJ:m

i5 1 —-i8 0

b o—
Determine the voltage V) in the circuit of figure.
J18
49
AWW

L +

100/45° V ff.) j80 E;sn ﬁ,) 10Q V,
]

UNIT-V

Enumerate the various characteristics that a filter should posses

for implementation in signal processing circuits.

Design a m-section band pass filter having cut-off frequencies of

12 kHz and16 kHz for a load having an impedance of 600 Q.
(OR)

Define characteristic impedance and derive the characteristic

impedance for a 7 and © networks. Also explain the nature of

characteristic impedance in pass band and stop bands.

Design m-derived high pass filter having a design impedance of

Ro=500Q and cut-off frequency of 5 kHz and m = 0.32. Also

determine the frequency of infinite attenuation.

M

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L4

L4

L2

L4

L3

L4

COl1

COl

COl

CO2

COl1

CO2

PO2

PO2

PO1

PO3

PO2

PO3
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NETWORK ANALYSIS

Time: 3 hours

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

In the circuit shown in figure, write three node equations for
nodes A, B, and C with node D as the reference and find the node
voltages.

T2
AN
Ae AN s AN C
2 30
2
N =

3 W

>

(OR)
Use nodal voltage method to find the voltages of nodes ‘m’ and
‘n’ and currents through j2Q and —j2Q reactance in the network
shown below.
20

5ﬂm4_0_ n
AT\

50/0°v CD 2o — 20 («) 50 /90

Draw the current, impedance and admittance loci for an RC
Series circuit having constant reactance but variable resistance.
A TV tuner consists of a series RLC circuit consists of resistance
R = 20, inductance, L = 0.01H and capacitance, C = 0.04 pF.
Calculate the frequency at resonance. If a 10 Volts of frequency
equal to the frequency of resonance is applied to this circuit,
calculate the values of V¢ and Vi, across C and L respectively.
Find the frequencies at which these voltages V¢ and Vi are
maximum.

(OR)
Draw the phasor representation of voltage and current for
Resistor, inductor and capacitor with sinusoidal excitation.
A supply of 400V, 50Hz is applied to a series RC circuit. Find
the value of C if the power absorbed by the resistor to be S00W
at 150V. What is the energy stored in a capacitor?

1

12 Marks

12 Marks

6 Marks

6 Marks

6 Marks

6 Marks

SVEC-19

Max. Marks: 60

L4

L4

L2

L4

L2

L4

COl

COl

COl

CO2

COl

COl

PO2

PO2

PO1

PO6

PO1

PO2



UNIT-III

State Superposition theorem and find the current in the 6Q 12Marks L3 COl POS
resistor using Superposition theorem for the circuit shown below.

68 652

(OR)
For the network shown in figure, determine the current through 12 Marks L3 COl1 PO2
R=10Q resistor using Thevenin’s theorem and verify the result
using Norton’s theorem.

A <3
20 31
I 20 1Q
> AW M
_+_
—_?IZV 1A §R=1()Q

UNIT-IV

a) Explain the steady state and transient behavior of a capacitor. 4Marks L1 COl POl
b) The switch in the circuit shown in figure has been closed fora 8 Marks L[4 CO1 PO2

long time. The switch opens at ¢ = 0. Compute v(?), i;(t) and ix(2).

t=20
. 3 X "
8 mH 2 mH
5A D 208k 4, l w(0) izl
4 k2 16 kS}
&
(OR)

a) Derive the transient response of series R-L-C circuit, with DC 4 Marks L2 COl POS5S
excitation using Laplace transform obtain the response for a

critically damped case.
b) The switch in the circuit in figure has been closed for a long 8 Marks L[4 CO2 POS

time. At ¢ = 0, the switch is opened find vy(?) and iy(t) for ¢t > 0
using Laplace transformation method.

1=0
125 nFF 4%0
|¢ AN
IN e
+ il)
20V v, 0.5H




9. a)
b)

10 a)
b)

UNIT-V

Define reciprocity and symmetry for a generalized two port 6 Marks L1 COl
network and derive the conditions for reciprocity and symmetry

in terms of Y parameters.
Find the y parameters for the two-port network shown in figure. 6 Marks L4 COl

Invistigate whether the netwok is symmetrical and reciprocal.

1

I —Q 10 I,

—_— 2 —
o NN AN O
+ +
Y ) v
1 1% J 2V, 3 2
o O

(OR)
The Z parameters of a two port network are Z11=6€2, Z2,=4Q, Z12
=72 =3Q. Compute ABCD Parameters and write the describing

equations.
Determine the impedance (Z ) parameter of the given two port 6 Marks L[4 COl

network shown in fig

6 Marks L4 COl

I 41, i,
- 50 100 e St
O WAV S +
Vv, 1200 v,
o— o

PO1

PO4

PO2

PO4
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Time: 3 hours

third force.

The forces on the gusset plate of a joint in a bridge truss act as
shown in figure. Determine the magnitudes of the two forces P
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WA

BASIC ENGINEERING MECHANICS

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

The resultant of three forces is 60N as shown in figure. Two of
the three forces are also shown as 20N and 40 N. Determine the

[ Mechanical Engineering |

(OR)

and F to maintain equilibrium of the joint.
400N

Find the reactions at the supports A and B of the loaded beam

shown in below figure.
=

A

K1l
I

Tk 1?’.-.-.

Ny

a1

2

Calculate the forces included in the members of the pin-jointed
truss shown in figure. Show the values on a neat diagram of the

N

truss.

(OR)

\:fE
g

2000 N S
, D AN
A/
1 E F H
L 2m 2 m 2 m ‘ 2m
r +
Sk

12 Marks

12 Marks

12 Marks

12 Marks

SVEC-19

Max. Marks: 60

L2

L2

L2

L2

COl1 POl
PO2
COl1 POl
PO2
COl POl
PO2
COl POl
PO2
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b)

b)

UNIT-III

The coefficient of friction between a copper block A and an
aluminum block B is 0.3, and between the block B and the floor
is 0.2. The weight of block A is 30 N and of block B is 20 N as
shown in given figure. What force P will cause the motion of
block A to impend?

P — A

(OR)
Determine the force P required to start the wedge shown in
figure. The angle of friction for all surfaces in contact is 15°.

IR I

15°

S50 ki

UNIT-IV

A semicircular area is removed from a trapezium as shown in
figure (dimensions in mm). Determine the centroid of the
remaining area.

I — o S0
1 7
| a0 — a0
(OR)

Define Centre of Gravity and Centre of mass.
Determine centroid of shaded area as shown in given figure.

1.5

G

UNIT-V

An elevator weighing S5000N is ascending with an acceleration of
3m/s’. During this ascent, its operator whose weight is 700N is
standing on the weighing pan placed on the floor. What is the
weighing pan reading? What will be the total tension in the
cables of elevator during this motion?
Explain D’ Alembert’s principle with neat example.

(OR)
Compare and contrast between Simple and Compound
pendulums.
A Weight of 50N is suspended from a spring, vibrates vertically
with a frequency of 1 Hertz and amplitude of 7.5cm. Find the
stiffness of spring and maximum velocity.

2

12 Marks

12 Marks

12 Marks

6 Marks
6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

L2

L2

L3

L3
L3

L2

L2

L2

L2

CO1

COl

CcO2

CO2
CO2

COo3

COo3

CO4

CO4

PO1
PO2

PO1
PO2

PO1
PO2

PO1
PO1
PO2

PO1
PO2

PO1

PO1

PO1
PO2
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Time: 3 hours
Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1. a) Discuss the primary and secondary bonding in materials.
b)  Explain interstitial and vacancy diffusions.
(OR)
2. Explain Iron-Iron carbide phase diagram in detail.

3. a) Write short notes on Flame and Induction Hardening.
b) Define annealing and recall the types of annealing.

(OR)
4. Describe TTT and CCT curves in detail.

UNIT-III

5. a) Differentiate carbon steels and alloy steels.
b)  Write a note on Hadfield manganese steels and Stainless steels.
(OR)
6. Draw the microstructures of Grey cast iron and White cast iron;
also mention its composition, properties and applications.

UNIT-IV

7. a) Compare brass and bronze materials.
b) List the properties and applications of copper.
(OR)
8. What is aluminum? Explain the types, properties and uses of
aluminum alloys in detail.

9. a) Write a brief note on Metal-Matrix Composites (MMCs) and
Ceramic-Matrix Composites (CMCs).
b) Discuss on the characteristics and classification of polymers.

(OR)
10 Define polymerization reaction and explain the types of
polymerization reaction in detail.

6 Marks
6 Marks

12 Marks

6 Marks

6 Marks

12 Marks

6 Marks
6 Marks

12 Marks

6 Marks
6 Marks

12 Marks

6 Marks

6 Marks

12 Marks

SVEC-19

Max. Marks: 60

L1
L2

L2

L1

L1

L1

L2
L1

L3

L2
L1

L2

L1

L1

L2

COl
COl

COl

COl

COl

COl

CO2
CO2

CO2

CO2
CO2

CO2

CO2

CO2

CO2

PO1
PO2

PO2

PO1
PO7
PO1
PO7

PO3

PO3
PO2

PO4

PO3
PO1

PO2

PO2
PO7
PO3

PO1
PO7
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Time: 3 hours

Answer One Question from each Unit
All questions carry equal marks

Obtain complement of the Boolean Expression

A’'B + A'BC’' + A’'BCD.
Convert the following numbers with the indicated bases to
decimal:

1) (435)s i) (345)6 iii) (10110110)2

(OR)

Each of the following arithmetic operations is correct in at least
one number system. Determine the bases in each operation:

1)41/3=13 1) 23 +44 + 14 + 32 =223
Prove the following Boolean theorems:

i) AB+A'C =(A+C)(A'+B).

ii) AB+A’C+BC = AB+A'C.

Simplify the following Boolean function using K-Map method.
F(w,x,y,2)=%2(0,2,4,5,6,7,8, 10, 13, 15).
Implement AND, OR, NOT gates using Universal gates.

(OR)
Find the minterms of the following Boolean expressions by first
plotting each function ina map: xy +yz +xy'z.
Minimize the expression using K-map and realize using only
NOR gates.
F(A,B,C,D)=1I(1,4,5,11, 12, 14) and don’t care conditions

d(A, B, C, D)= (6,7, 15)
UNIT-III

With the help of a circuit diagram, explain the operation of series
full adder and compare its performance with parallel adder.
What is a multiplexer? Use a 4:1 multiplexer and a minimum
number of external gates to realize the following Boolean
function.
Fw,x,y,2)=>m3,4,5,7,10, 14) + > d (1, 6, 15)

(OR)
Realize a full subtract or using MUX.
Draw and explain 4-bit shift register with an example.

UNIT-IV

Explain about the realization of SR flip-flop, JK flip-flop using
D flip-flop.
Design a 2-bit X 3-bit Binary Multiplier.
(OR)
1

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

6 Marks

4 Marks
8 Marks

6 Marks

6 Marks

SVEC-19

Max. Marks: 60

L3

L3

L3

L3

L4

L3

L4

L4

L4

L4

L4
L2

L2

L4

COl

COl

COl

CO1

CO1

CO1

CO1

CO1

CO2

CO2

CO2
CO2

CO2

CO2

PO2

PO1

PO1

PO2

PO2

PO2

PO2

PO3

PO2

POS5

PO4
PO1

PO1

PO3
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a)
b)

Design decade Johnson counter and explain its operation.
Define excitation table. Explain D flip-flop and obtain the state
equation, the state diagram, state table and excitation table of the

same.
UNIT-V

A combinational circuit is defined by the functions
Fi1(A,B,C)=2%2(3,5,6,7)
F2 (A, B,C)=2%(0,2,4,7)
Implement the circuit with a PLA having 3-inputs, four product
terms and two outputs.

(OR)
Implement F (a, b, ¢, d)=Xm(0, 1, 2, 3, 6,9, 11) using PAL.

Write short notes on combinational PLDs.

6 Marks
6 Marks

12 Marks

9 Marks
3 Marks

L4
L2

L4

L4
L2

CO2
CO2

CO2

CO2
CO2

PO3
PO1

PO4

PO4
PO1
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OBJECT ORIENTED PROGRAMMING THROUGH JAVA
[Computer Science and Engineering, Information Technology,

Computer Science and Systems Engineering|
Time: 3 hours Max. Marks: 60

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

1. a) Differentiate between Procedural Oriented and Object Oriented 6 Marks L2 COl1 POl

Languages.
b)  Write about Garbage Collection in Java. 6 Marks L1 COl POl
(OR)
2. a) [Illustrate the usage of this keyword using an example program. 6 Marks L2 COl POl
b) Explain about: 1) class i1) object 111) constructor. 6 Marks L2 COl POl

3. a) Develop ajava program to implement Towers of Hanoi problem. =~ 6 Marks L3 COl1 PO3
b) Analyze the concept of constructor overloading with an example 6 Marks L2 CO2 PO2

program.
(OR)
4. a) List and explain any four operators in java. 6 Marks LI COl POl
b)  Give the purpose of using the final keyword in java. 6 Marks L1 COl POl
5. a) “Java supports reusability”. Justify the statement. 6 Marks L5 CO2 POl
b)  Write the process of creating and accessing a package. 6 Marks L1 CO2 POl
(OR)
6. a) Design a program to demonstrate multiple inheritance in java. 6 Marks L3 CO2 PO4
b) Explain the following : 6 Marks L1 CO2 POl
1) Abstract class. i1) Final keyword with inheritance.

UNIT-1V

7. a) Develop a java program for producer consumer problem to 6 Marks L3 CO2 PO4
illustrate the concept of multithreading.
b) What is Java Collections Framework? List out some benefits of 6 Marks L1 CO2 POl
Collection framework.
(OR)
8. a) Difference between Thread and Process in Java. How to 6Marks L2 CO2 PO2
implement Thread in Java?
b) Develop a java program to read 20 marks and store them in an 6 Marks L3 CO2 PO3
array. Define your own exception named wrong mark exception.
Throw and catch this type of exception when a mark is

(<0 and >100).
9. a) Whatis an Event? Explain the role of Event handler in AWT. 6 Marks L1 CO3 POl
b) Design and develop an Applet to receive the value of the 6Marks L3 CO3 POS5
parameter message from the html file and display it on the
webpage.
(OR)
10 a) Construct an anonymous inner class for handling mouse entered 6 Marks L3 CO3 PO3
events into an Applet.
b) List and explain any three Swing GUI components. 6 Marks L2 CO3 POl

1
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ENGINEERING CHEMISTRY

Time: 3 hours

b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Describe the principle and process of determination of hardness
of a water sample by EDTA method.
Define defluoridation. “Presence of fluoride in drinking water
causes several health issues” — Support the statement with
necessary explanation.

(OR)
Discuss ion exchange process of softening of water with a neat
diagram.
Explain the reasons for formation of scales in boilers. Mention

any three disadvantages of scales.

Write Schrodinger wave equation and explain the terms involved
in it. Describe briefly the significance of W and W2,
List the salient features of molecular orbital theory.

(OR)
Explain about quantum-mechanical model of atom.
Draw the energy level diagram of any hetero nuclear diatomic
molecule and calculate its bond order.

UNIT-III

Define electrode potential. Write Nernst equation and explain the
terms involved in it.
Compare sacrificial anodic protection and impressed current
cathodic protection applied for corrosion control.

(OR)
Explain construction and working of any lithium ion battery.
Differentiate between dry corrosion and wet corrosion with an

example each.
UNIT-1IV

Differentiate between chromophore and auxochrome with an
example each. Define and explain the terms ‘bathochromic shift’
and ‘hypsochromic shift’.
Make use of a neat diagram to explain instrumentation of IR
spectrophotometer.

(OR)
Discuss the two types of electronic transitions involving
Tr-orbitals in UV-visible spectroscopy.
Describe any three applications of IR spectroscopy.

1

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

Max. Marks: 70

L2

L3

L2

L2

L1

L1

L2
L2

L1

L4

L2
L4

L4

L3

L2

L2

[ Electrical and Electronics Engineering, Electronics and Communication Engineering,
Electronics and Instrumentation Engineering, Computer Science and Engineering (Artificial
Intelligence), Computer Science and Engineering (Data Science) |

COl

COl

COl

COl

CO2

CO2

CO2
CO2

COo3

COo3

COo3
COo3

CO4

CO4

CO4

CO4

PO1

PO6

PO2

PO1

PO1

PO2

PO1
PO2

PO1

PO6

PO1
PO2

PO1

PO5

PO1

POS5



Explain different types of fuels with suitable examples. 7Marks L2 CO5 POl
List the functions of lubricants and discuss mechanism of 7 Marks LI CO5 PO2
lubrication.
(OR)

Discuss the concept of knocking and role of anti-knocking agents 7 Marks L2 CO5 PO6
in its control.
Distinguish the following pairs of properties of lubricants: 7Marks L[4 CO5 POl

1) Flash points and Fire point

i1) Cloud point and Pour point
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Time: 3 hours

a)
b)

a)
b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Derive an expression for condition of maxima and minima for

reflected light in case of thin transparent film of uniform

thickness.

List out the conditions for obtaining the interference pattern.
(OR)

Describe the construction and working of a Nicol Prism

Plane polarized light passes through a double refracting crystal of

thickness 40um and emerges out as circularly polarized light .If

the birefringence of crystal is 0.00004, find the wavelength of the

incident light.

Identify four Maxwell’s field equations along with their physical

significance.

Outline the divergence and curl of electric and magnetic fields.
(OR)

Using a block diagram, explain the optical fiber communication

system.

Outline the various applications of optical fibers.

UNIT-III

Differentiate direct and indirect band semiconductors.
Derive an expression for concentration of holes in intrinsic
semiconductors.

(OR)
Explain construction and working of semiconductor diode laser.
Describe the formation of pn-junction.

UNIT-1IV

Develop the theory and expression for Lorenz field experienced

by an atom in a dielectric material.

Describe the dielectric breakdown and the piezoelectric effect.
(OR)

Extend the theory of hysteresis of fero - magnetic materials.

Distinguish between soft and hard magnetic materials.

Explain critical parameters of superconductors and Josephson
effect.
Discuss the BCS theory of superconductors.
(OR)
Discuss the properties of Nano materials.
Explain the synthesis of Nano material by PLD method.

1

10 Marks

4 Marks

10 Marks
4 Marks

& Marks

6 Marks

10 Marks

4 Marks

4 Marks
10 Marks

8 Marks
6 Marks

10 Marks

4 Marks

7 Marks
7 Marks

& Marks

6 Marks

& Marks
6 Marks

L1

L2

L2
L3

L3

L2

L2

L2

L2
L3

L2
L2

L3

L2

L2
L4

L2

L2

L2
L2

Max. Marks: 70

COl

CO1

CO1
COl

CO2

CO2

CO2

CO2

COo3
Cco3

COo3
COo3

CO4

CO4

CO4
CO4

CO5

CO5

CO5
CO5

PO2

PO1

PO2
PO1

PO2

PO1

PO2

PO1

PO2
PO1

PO2
PO1

PO2

PO1

PO1
PO1

PO2

PO1

PO1
PO2
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APPLIED PHYSICS
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Time: 3 hours

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Summarize the classification of an optical fibre based on
refractive index profile and modes of propagation with neat
sketches.
List any four applications of optical fibres.

(OR)
Explain the principle of operation of optical fiber. Draw a
schematic layout of a step index optical fiber.
A step index fiber has a core of refractive index 1.5. If the
numerical aperture of the fiber is 0.26, calculate the refractive

index of the cladding material.

Derive Sabine’s formula for reverberation time. Write its
drawbacks.
The reverberation time is found to be 2.4 sec for an empty hall,
and it is found to be 1.9 sec when a curtain cloth of 25m? is
suspended at the center of the hall. If the dimensions of the hall
are 15 x 10 x 6m, calculate the coefficient of absorption of
curtain cloth.

(OR)
Explain the principle, construction and working of production of
ultrasonic waves using piezoelectric method.
A X-cut piezoelectric crystal plane has a thickness of 1.6mm.
The velocity of propagation of sound waves along the x-direction
is 5760m/sec. Calculate the fundamental frequency of the crystal.

UNIT-III

If a body is thrown horizontally into space, find the path traced
by that body mathematically.
Sketch the displacement Vs time curve, velocity Vs time curve
and acceleration Vs time curve of a body travelling in a straight-
line path and give your inferences.

(OR)
Assume that a wheel is acted upon by torque, derive an
expression for moment the wheel undergoes, if the body rotates
about its own axis with an acceleration “o”.
Derive an expression for work energy equation for a body of
weight W undergoing a translation motion.

UNIT-IV

Explain in detail a technique to find the thermal conductivity of
bad conductor.
Explain in detail different modes of heat transfer.

10 Marks

4 Marks

9 Marks

5 Marks

9 Marks

5 Marks

10 Marks

4 Marks

7 Marks

7 Marks

7 Marks

7 Marks

& Marks

6 Marks

Max. Marks: 70

L2

L3

L2

L3

L2

L3

L2

L3

L2

L3

L1

L2

L2

L2

COl

COl

COl

COl

CO2

CO2

CO2

CO2

COo3

COo3

COo3

CO3

CO4

CO4

PO1

PO2

PO1

PO2

PO1
PO2
PO2

PO1

PO2

PO2

PO2

PO1

PO1
PO2

PO1

PO1
PO2



(OR)
Derive an expression for heat conducted through compound 14 Marks L2 CO4 POl
media when the materials are connected in series.

UNIT-V

Explain the preparation of metallic glass by RF sputtering 10Marks L2 CO5 POl

technique. Write its advantage over other techniques.

Describe any two applications of metallic glasses. 4Marks L2 COS5 POl
PO2

(OR)

Define shape memory effect. Briefly explain the main features of 9 Marks L2 CO5 POl

shape memory alloys.

List the properties of NiTi alloy. 5Marks L3 COS5 POl
PO2
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COMMUNICATIVE ENGLISH

[ Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering,

Time: 3 hours

b)

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

What are the language skills involved in Technical
communication? Explain in detail.

(OR)
Discuss in detail the differences between Interpersonal
communication and Intrapersonal communication.
Identify the differences between ‘postures’ and ‘gestures’ in

Nonverbal communication.

lustrate the traits of a good listener.
(OR)
‘Sometimes, it is necessary to be a Passive listener.” Justify the
statement.
What signals can you identify among listeners during the stage of

Empathetic listening?
UNIT-III

Explain ‘Paralinguistic features’ in detail.

(OR)
Discuss the role of ‘Confidence’ in one’s communication and
presentation.
‘Awareness of Intercultural differences plays a significant role in
communication.” Develop the statement meaningfully.

UNIT-IV

Explain the techniques followed for good comprehension of a
text.
(OR)
What role does Topic sentence play in a text?
Why do you think SQ3R Reading technique is a widely used

reading technique? Discuss.
UNIT-V

Classify the types of Essays and explain them in detail.

(OR)
What are the Characteristic features of an Essay? Explain.
Identify the steps to elaborate to produce an effective Precis
writing.

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks
7 Marks

14 Marks

7 Marks
7 Marks

Max. Marks: 70

L1

L6

L3

L2

L5

L1

L2

L6

L3

L2

L1
L1

L4

L1
L3

CO2

CO2

CO4

CO2

CO2

CO2

CO1

CO4

CO4

COo3

COo3
COo3

COl

COl
COo3

PO2

PO1

PO5

PO2

PO1

PO2

PO1

PO10

PO10

POS5

PO5
POS5

PO1

PO1
POS5
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(Artificial Intelligence), Computer Science and Engineering (Data Science),
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Time: 3 hours

b)

b)

b)

Answer One Question from each Unit
All questions carry equal marks

UNIT-I

Define an even function and give an example. Obtain Fourier
series for the function f(x) = x* in (-7, 7).

01, O0<x<nm
Express f(x)= DO as a Fourier sine integral and
gy,
© 1= A
hence, evaluate I 1T COSTA inxA d).
0 A
(OR)
Find the half-range sine series of
m

H kx, 0< x< —

f(x)= [ 2 in0< x<m.
m

Ok(m - x), —<x<m

[ 2
Find the Fourier sine transform of
S (x) = € and deduce that

-ax _ _-bx
J’ € "¢ sinsxdx= tan”' HEH— tan”' HEH
0 x Oa [ Ob0
-2¢ 2. 2
© e S~ ¢
Using Laplace transform, evaluate J'O dt
z

Find the Laplace transform of the triangular wave of period 2a
_ 0t 0<t<a

given by f(?) = %Za- i a<i<2a

(OR)

Find the Laplace transform of £ (¢)=t*e >

Define unit step function and find its Laplace transform. Find

Laplace transform of f(¢)= e * {1 -u(t- 1)} :

COSt.

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks

7 Marks
7 Marks

L3

L1

L1

Ll

L3

L1

L1
L1

Max. Marks: 70

COl

COl

COl

COl

CO2

CO2

CO2
CO2

PO1

PO1

PO1

PO1

PO2

PO1

PO1
PO1
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b)

b)

b)

b)

UNIT-III

Apply convolution theorem, find the inverse Laplace transform

2
A

of the function 1 T v, atbh.
u ts2+a2)(sz+b2)
_ |:| e—25 |:|
. L 1
Find 8—52 R SE.
(OR)
2
Solve the differential equation d—f + 9x= sint, using Laplace
t
transform, given that x(0) =1, x(n/2) = 1.
UNIT-IV
o 2 3 00
Find th k of th 'A52432%b d
t t t = ing it t
ind the rank of the matrix B o2 130 y reducing it to
6 8 7 5

echelon form.

Are the systems of equations consistence? If so, solve them.
x+ty+2z+w=5; 2x+3y-z-2w=2; 4x+S5y+3z=7.

(OR)
0 1 10
Is the matrix A= %1 0 lgdiagonalizable? If so, find the
A1 0F
model matrix and diagonal matrix.

Determine whether or not the vectors (1, -2, 6), (3, 2, 7), (2,4, 1)
in R? are linearly dependent. If so find the relationship between
them.

Find the rank and nullity of the linear transformation T : R*— R?

T Oa - bl

a 0

defined by T%D DE = at by,
14 i 0

Hb g
(OR)
Show that the set B = {1 + x, x + x’, 1 + x*} is a basis for the
vector space P, of all polynomials of degree at most 2 over R.
Determine matrix of the linear transformation T : P,— P, defined
by T(p(x)) = p(x + 2) with respect to the basis B = {1, x, x*},
here P, is the vector space of all polynomials of degree at most 2.

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

14 Marks

7 Marks

7 Marks

7 Marks

7 Marks

L5

L1

L3

L1

L3

L3

L4

L1

L2

L3

CO2

CO2

CO2

COo3

COo3

COo3

CO4

CO4

CO4

CO4

PO2

PO1

PO2

PO2

PO2

PO2

PO2

PO1

PO1

PO2
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Answer One Question from each Unit
All questions carry equal marks
a) Find the current in Sohm resistor from the circuit diagram given 8 Marks L3 COl PO2
below:
ik
o
A .
S
—_ s—n—
i 12V
b) Discuss briefly about the phasor representation of a sinusoidal 6 Marks L2 COl1 POl
waveform.
(OR)
a) Illustrate Kirchoff’s Voltage and Kirchoff’s Current laws with 8§ Marks L2 CO2 PO2
the help of an example each.
b) Define the following terms: 6 Marks L2 CO2 PO2
1) Power factor. ii) Reactive power. iii) Apparent power.
a) Illustrate the working details of Hydro power plants with neat 10 Marks L2 CO2 PO2
diagrammatic representation.
b) Discuss about power factor correction and its importance in 4 Marks L2 CO2 PO2
electrical system.
(OR)
a) Explain the sustainable power generation process in thermal 8 Marks L2 CO2 PO7
power plant with a neat diagram.