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PAPER II

The values of k for which the system of linear equations 0.5

x-ky+z=0
kx+3y-kz=0
3x+y-z=0

has only trivial solution, is



A:k#-3,k#2
B:k=-3,k=2
C:k=-3,k#2

D:k#-3,k=2

If A is a non-singular matrix of order n such that 0.5
I+A+AZ+ . Al0=0
where I and O denote the identity matrix and zero matrix of order n, then A™! equals

A:AS

B:-AlC @ s

C: Al

| )3

Let A=

O

0.5

. Then the trace of the matrix A% is

B mst
— O O
o — O

0.5

5 5
Let A= { 5 0 and B be another 2 x 2 matrix such that A and B are similar. Any

eigen value j. of B satisfies

2+5;\+10:0\

5n+1o 0
< +5>\—1o 0
D o 50

0.5



2. T 2

let A=|-3 4 -l
=1 Il &
-3 -2 1

AndB=|-2 0 4
-6 -3 5

Which of the following is true ¢
A : Both A and B are positive definite
B : A is positive definite but B is not
C : B is positive definite but A is not

D : neither A nor B is positive definite

—_—
The number of points at which v 0.5
fix,y) = X2+ x+ 2y2
attains maximum on the circle x? + y2 = 1. is

Al
B:2 .
D:4
. )
The maximum value of N _v. 0.5

fix.y)=xy(1-x-y)
1S

SN,

> %
()

S -

The surM of that part of the cylinder x* + y> = 1 which lies between z=x and z =0 is 0.3

Al

0.5



The value of the line integral

gE X y3 dx + dy+ zdz
c

Where cis the circle x* + y*= 1, z = 0, oriented in the counter-clockwise sense, is

col =

4 05
The value of the surface integral ‘0\

ﬂxdydz+ ydxdz + zdxdyds
§

Where s is the surface of the region bounding a volume 2, is

0.5

The value of the integral

(J;[xp' + iyg] dz

Where c : the straight line path fromz=1tfoz=1+2i,is

A:2+41 (

B:4+2i

D:-4+21

0.5

z
The value of the contour integral cJS € dz where c: \ z | = 1, oriented in the
z
c

counter-clockwise sense, is:

B:i2n
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1
Let f(z)= —.
e*—1

The number of singularities of f(z) is :

i 0.5
Let f(z) = ?
Z |

It maps the upper half plane to
A : upper half plane itself

B : lower half plane %\
Cilzl<1 @

D:|z|>1

= JO 05
Let f(z)= i . sresidue atz=0is:

z(z-1)

A:0 \w
B:1 Q
C:4 @

- = 05
Let u(t-a) and &(i-a) denote the unit-step function and the Dirac-delta tunction

respectively for any a 2 0. Then the solution of the initial value problem

dy _ - e,
EJ:GY S(t= 3).y(0) =lis:

A e (1 e"u(t- 3))

e (efu(t-3) - 1)



€ e (u(t-3) + )

7 M (Pu(t- 3) + )

0.5

The Fourier Cosine integral representation of f(x) = e x20is:

dw

7
oW + 4

B: = K.
o2 — 2 J cgswx & )
T oW+ 4
J-coswx i @:

%
ows — 4

o P T COSW X

£

|
4
a|m

e}

Jcc;swx dw
aw — 4
IS A
E‘iw V 03
The inverse Fourier transform of — 5 :
1+ iw %
A et @

B gt 1y

]
|
R

a4~

elu(t+1)

Pret iyt 1) O\®

3 - W 5 0.5

The  fransform of the sequence ;_n n= 0, 1.2.....05:

( )}‘
At 27(z+ 2)

(z— 2)°
-
B: 22(z+ 1)
(-7
C 2z
(22—
D: 27(22+)

(-
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The  transform of the sequence (fo, f1, f2, ...} is % Thenfis:
(z+2) (z+ 3)

o

05
2 =2 e = a B \"
Let A= — be factored as LU by Dolifile's method. If v = 0 ., then
o

o~

|>
¢
@0/

= - 05

Ify (3 - 5) is approximated by Newton's polynomial, then it is given by
A ﬁ :
8
B(m (b
D

¢ 135

0.5
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Suppose the values of a curve y = f(x) are given in the following table :

x|0|3|6|9‘12‘15‘ls

YI 3| 9| 15|~8|—-l3|6 |7
The area of the curve between 0 to 18 by using all tabular values in composite

trapezoidal rule is :

A: 14
B:42
C:45
D: 48 )
2. N
0.5
Let y'= 5y, y(0) = 5 be solved by using Euler's method with step length h= 3] Then,
the absolute value of fruncation emor s :
A:5¢C Ce (Xp> X+ 1)
B:25¢%C, C e (xy Xy 4 1)
*
C:125¢5C, C & (xy Xy 4 1) \
D :250e%C, C & (xy, Xy 4 1) C ,
<)
A 05
A confinuous random variable has the probability density function
fix)= e *20 . Then the value of kis :
0 elsewhere
.
B: 1 Q\
C: }
3
D< 1
-
0.5

The correlation coefficient between X and Y for the following datais :

X 1 -1
Y 1 0
A:0
B: 1
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Two unlike parallel forces are acting at a distance of 500 mm from each other. The forces are equivalent to a single force of 100N, which acts at a 05
distance of 300 mm from the greatest of the two forces. Find the magnitude of the forces.

A0, 100
B : 60, 160
C: 40,60

D : 40, 140

separation between both the bodies after 3 seconds of the release of the second body.

A body released from a great height falls freely towards earth. Another body is released from the same height exactly two SW the 0.5

A:122.5m
B:632m

C:44.1m

*

0.5
Find the cenire of gravity of a T section with respect fo XX section. The dimension
of T section is given below :
If- 200 mm >J|
50 mm
3
200 mm
X X
0.5

Three forces acting on a particle are in equilibrium. The angles between the first and second is 90° and that between the second and third is 120°. Find
the ratio of the forces.
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A:1:1712:4
B:1:141:2
C:173:1:4

D:1.73:1:2

A square ABCD has sides equal to 200mm. Forces of 150 N each act along AB and CD and 250 N act along CB and AD. Find the moment of the 0.5
couple, which keep the system in equilibrium

A:-40000 N - mm
B :-5000 N - mm
C:-20000 N - mm

D :-10000 N - mm

Which of the following expressions is valid for a cyclic process - reversible or irreversible ? v 05

A
cyclic [? =0
B:
cyclic I? <0 ’\
C:
cyclic I? =0
D:

cyclic J? =0

0.5
Given below are two statements : one is labelled as Assertion (A) and the other is

labelled as Reason (R).

Assertion (A) : Steady flow system is having the characteristics of

Eh- &

in out

and E = éou} where m is mass flow rate and E is energy transfer by heat, work
and mass.

Reason (R) : System and its surrounding combinetly called as steady flow system.

In the light of the above statements, choose the most appropriate answer from the

options given below :

A Both (A) and (R) are correct and (R) is the correct explanation of (A)

B : Both (A) and (R) are correct but (R) is not the correct explanation of (A)
C: (A) is correct but (R) is not correct

D : (A) is not correct but (R) is correct



