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Important Instructions
Fill all the information in various columns, in capital letters, with blue/black ball point pen.
Use of calculators is not allowed.
All questions are compulsory. No negative marking for wrong answers.
Each question has only one right answer.
Questions attempted with two or more options/answers will not be evaluated.
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Q.1.If a,b,c are the roots of the equation X’ —2x + 5 =0, then what T }tz]eﬁ ¥a}5T of (a—-b)(a—c)+
6

(b—c)(b—a)+ (c—a)(c—b)? (D)
(A) 6
E(ng i Q.5. The number of real solutions of the
(D) 2 equation x” - 3 |x| +2=0are
A 0
Q.2.  The last digit in 3400 is; EB)) 2
Ay 7 © 3
2 | o
D) 3

Q.3. What is the imaginary part of

(sin26+ic0529)4 (sin@-icos@)'3? Q.6. If the set of intergers with the

operation defined by m*n = m+n—1

(A)  sinll0 forms a group. What is the inverse
(B) cosl1l16 of m?
(C) —sinllHd (A) -m
(D) —cosll10 (B) 2m
Q.4. The value of 1 + (1 +2)+ (1 + 2+ 3) € 2-m
SR +(1+2+3+-—-+n)is D) 1-m
(A) n(n+1)(@n +1) Q.7. If I is an identity transformation of
6 finite dimensional vector space v,
(B) n(n+1)(n+2) then
6 (A)  Nullity > dim v
©) n(n+1)(2n-1) (B)  Nullity <dim v
6 (C) Nullity=dimv

(D)  Nullity > dim v



Q.8.

Q.9.

Q.10.

Q.11.

Q.12.

The value of the determinant
a b c
c a b, is
b ¢ a

A) a+b+cl

(B)  3abc

(C) a’+b’+c’—3abe

(D) a’+b’+c’+3abe

The equations 2x — 3y + 6z = 4,
Sx+T7y—14z=1,3x+2y—-4z=0
have

(A)  Unique solution

(B)  Exactly two solutions

(C)  Infinitely many solutions

(D)  No solution

3 2
IfA= L 4} , then A (adj. A) is

) 10 0}
0 10
®) 0 10}
10 0
1 0
© 0 J
0 1
(D) I 0}

53
The matrix A = {3 5} has eigen

values

(A) 4,6
(B) 5,5
<) 2.8
(D) 1,9

Let a 3x3 matrix A have determinant
5,if B = 4A2, then the determinant
of B is equal to

(A) 20
(B) 100
(C) 320

Q.13.

Q.14.

Q.15.

Q.16.

Q.17.

(D) 1600

If R > R is a linear map for which
T (1,1) = 3 and T(0,1) = — 2, then
T(a,b) is equal to

(A) 5S5a-2b

(B) 2a-5b

(C) 2a+5b

(D) Sa+2b

If z=x+ iy and l_lz. =1, then z lies

z—1

on

(A) x-—axis

(B) y-—axis

(C)  acircle with radius unity
(D) onliney=x

The analytic function w(z) = u + iv,

+ .
where v = szyz , then w(z) is
—1+i
(A) T const.
z
I+
(B) ——+const.

z

i
©) Ty const.
z

+ const.

(D)

z

In the Laurent series expansion of

fz) =

z—=1 z-2
region |z|>2, the coefficient of

, valid in the

—215

z

A) 0

B) -1

© 1

D) 2

The value of integral § coi,z dz is
4=2 £

(A mi

(B) 2mi

<€) -—-m

(D) —-2mi
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Q.18.

Q.19.

Q.20.

Q.21.

Q.22.

Q.23.

If P,QAB are (1,2,5), (-2,1,3),
(4,4,2), (2,1,4) respectively, then
the projection of PQ on AB is

A 3
B) 4
(C) 35
(D) 45

What is the equation of the cone with
vertex at origin and passing through
the circle x> + y> =4, z =2?

A) X*+y+22=0

(B) X +y —-7z=0

C) X -y +7=

D) X +y+2°=0

Under which one of the following
conditions does the equation
ax2+by2+cx+cy=0,c;t0,
represents a pair of straight lines?

(A) a+b+c=0

B) a+tc=0
(C) b+tc=0
(D) a+b=0

The directional derivative  of
b (x,y,2) = 5x%y — 5y°z + 2.5 xz* at
the point P (1,1,1) in the direction of
thelinex—1=2-y=2zis

(A) 3573
(B) 35
©) 10
(D) 5073

The value of §[(2x —*)dx + xydv],

where ¢ is the region enclosed by
lz| =1and |2| =3is

(A) 60m
(B) 60
<© o0
(D) 8n

A=2i+3j—4k and
§:5f+2]’+4/€, then the angle

between A and B 1s

(A) w4
(B) /3
C) w2
D) =

Q.24.

Q.25.

Q.26.

Q.27.

Q.28.

The value of j grad(x+y+7z).dR
from (0,1,-1) to (1,2,0) is

(A)y 0
®) 3
© -1
D) 1

If a force F =2x*yi +3xyj displaces
a particle in the xy-plane from (0,0)
to (1,4) along the curve y = 4x7, then
the work done is equal to

(A) 104

(B)  104/5

© 32

(D) 32/5

A particle executing  simple

harmonic motion represented by
X = a sinot, takes t; time in going
from x = 0 to x = 0.5a and the time
taken from x = 0.5ato x = a it t,. The
ratio of t; : t, would be

(A)  2:1
(B) 11
C) 12
(D) 13

The resultant of two forces acting at
angle of 150° is 10N and is
perpendicular to one of the forces.
The other force is

(A) 20N

(B) 203N

(C) 103N
20

(D) ﬁN

A particle starting from rest and
moving with constant acceleration
covers a distance x in first 2 seconds
and distance y in next 2 seconds,
then

(A)  y=x

B) y=2
©) y=3x
D) y=4
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Q.29.

Q.30.

Q.31.

Q.32.

Q.33.

Q.34.

If a train 110 m long passes a
telegraph pole in 3 seconds, then the
time taken (in seconds) by it to cross
a railway platform 165 m long is

A 3

B) 4
) 5
(D) 75

Let f(2) =4 and f'(2)=1, then limit
¢ T @=2f(x)

as x approaches 2

x=2
is given by
(A) -4
B) -2
<o 2
(D) 4

The radius of curvature at the origin
for the curve x> +y° — 2x* + 6y = 0 is

(A) %
B 1
©)  h
D) 2

If xy—log.y = 1, satisfies the equation
X (yy2 + ylz)—}’2+7»yy1=0,thenk

is equal to

A -3

B 1

© 3

D) -1

If fx) = 227 then the value of

x+2

4

4T e x=0is
dx?

A 3

(B) 3.5

©) 025

(D) 075

If the point (-1, 2) be a point of
inflexion of the function
f(x) = ax® + bx?, then the value of a
and b are:

(A) a=1,b=3

B) a=-1,b=3

(C) a=-1,b=-3

(D) aeR, bekR

Q.35.

Q.36.

Q.37.

Q.38.

Q.39.

Q.40.

The length of the arc x = t, y = 2t
from (0,0) to (1,2) is

A) 'k
B) 1
©) Uz
D) e

The number of real asymptotes of
X -i-y3 + 3xy =0 are

(A) 0
®) 1
© 2
D) 3

Let f(x) and g(x) be differentiable for
0< x < 2, such that f(0) = 4,
f(2)=8, g(0) =0 and f'(x)=g'(x)for
all 0< x < 2, then the value of g(2)
must be

(A) -4
B) -2
© 2
(D) 4

2

If f'(x):%—kxﬂand £ (0) = 0
and f (3) = 15, then the value of k is

equal to

(A) 573
B) 3/5
C© -5
(D) -3/5

For the curve y* = (x — 2) (x — 5)%,
the point (5,0) is a

(A) node

(B)  single cusp

(C)  double cusp

(D)  conjugate point.

If f (x) is an even function of x in
[ m, m], about which axis, will the
graph of f (x) is symmetric

(A) x-axis

(B)  y-axis

(C)  about origin

(D)  Both axis
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7/2  CcOS2X .
Q.4l. If u = log. Xty , show that Q.47. I ————————dx1s equal to
x+y 0 cosx+sinx
ou ou . (A 1
x—+ y—is equal to (B) 0
ox Oy ©) 1
A) 1 D) 2
B) 2
< 3 7/2 .y, ) .
D) 5 Q.48. IO sin” xcos” xdx is equal to
(A) 1/6
Q42. IfH=1f(y-2z z—-x,x —Y), then the (B) 1/32
OH OH OH . (C) w32
value of — +—+—1s equal to
o dy oz D) w4
@ -1 Ve g
B) O yax. .
©)  x+ytz Q.49. '!J log. v is equal to
(D)  xyz (A) e
B) e-1
) log, x .
Q.43. The maximum value of —=¢= is (C) e+l
X (D) 2e
@A 1
E(ng ;/ Q.50. The value of i;z“e” ‘dz , where ¢ is
e
(D) e |z|=1,isequalt0
, ok (A mw
Q.44. 11;1'100 ; JERp is equal to (B) /12
n i (©)  mil60
A) 0 (D) —mi/60
(B) Y2 log. 2
(C) tan'2 Q.51. The particular integral of
D o0 2
() le{jty:xezxis
Q.45. The area of the region (in square .
units) bounded by the curve X = 4y, (A) S (5x-4)
line x = 2 and the 25
X-axis is o2
(A) 1 (B) 25 (4x-5)
B) 2/3 o
©) 43 (®) (4x-5)
(D) 83 25
e X
. o x® ®) 25(5x—4)
Q.46. The value of the integral J.O 2—de 1s
(A) 2log.2
B) 2

(C)  (log2)?
(D)  2(log2)”
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Q.52.

Q.53.

Q.54.

Q.55.

The necessary and  sufficient
condition for equation
M (x,y) dx + N (x,y)dy = 0 to be
exact is

ON oM
(A =2
oy  Ox
ON oM
B) S=-t=
oy ox
oM ON
© ==
oy Ox
oM ON
D =T
oy ox

An integrating factor of the
differential equation
sinhy dx + coshy dy = 0 is

A €
B) x
© vy
D) xy
2
For dx{ +4y=tan2x, solving by

variation of parameters. The value

of Wronskian is

A 1
B) 2
<€ 3
(D) 4

Elimination of a and b from
z=ae"'sinbx gives the partial
differential equation

0’z 0z
R
0’z 0’z
B ——-—=0
®) ox*  or
© g—i-i—Z:O
(D) %4_%:0
ox Ot

Q.56.

Q.57.

Q.58.

Q.59.

Q.60.

The partial differential

2 2 2 2
yza—L;+a—Z+(a—uj ) 17-0
ox~ Oy ox oy

is

(A)  Parabolic
(B)  Hyperbolic
(C)  Elliptic
(D)  Poission’s

equation

Inverse  laplace  transform  of
.

s(s*+1)

(A) 1+sint

(B) l—sint

©) 1 +cost

(D) T-cost

Laplace transform of wunit step

function u (t — a), where a is always
positive is

A 1

(B) e—as
(O
(D) €"/s
J.te%’ sinzdt, is
0

(A) 1/50
(B) 1/25
(C) 3/50
(D) 2/25
Jin (x) is equal to

(A) Jﬁ sin x
V4

(B) 1/1 sin X
/a8

©) 1,2_x Cos X
/4

(D) 1/1 CoSs X
/a8
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Q.61.

Q.62.

Q.63.

Q.64.

Q.65.

Q.66.

The polynomial 2x* + x + 3 in terms
of Legendre polynomials is

(A)  1/3[4Py(x)-3P; (x) + 11Py(x)]
(B)  1/3[4Py(x)+3P; (x) — 11Py(x)]
(C)  1/3[4P5(x)+3P; (x) + 11Py(x)]
(D)  1/3[4Py(x)-3P; (x) — 11Py(x)]

If Ju(x) is a Bessel function of first

kind, then [[J,(x)=J,(x)]dx, is
0

equal to
A) 2
B) -2
<© o0
D) 1

1
The value of J-PZ2 (x)dx , is equal to

-1

A 0
B 1
C) 273
(D)  2/5

Let x be a random variable, denote
the number of points rolled with an
unbiased die. The expected value of
f(x)=2x*+11is

(A) 94

(B)  94/2
(C) 943
(D)  94/4

IfP(AnB)=0,then P (A/A U B)
is equal to

£(4)
(A) P(B)
®
(B)+ P(AUB)
P(A)+ P(B)
(D) P’i
(4)+ P(B)

The median of the numbers

11,10,12,13,9,10 1s

(A) 10
(B) 11

(C) 105
(D) 115

Q.67.

Q.68.

Q.69.

Q.70.

Q.71.

Q.72.

In a Poisson distribution if
2P (x=1)=P (x=2), then the
variance 1s

(A) 0
®) 1
© 2
(D) 4

If the correlation coefficient between
two variables is zero, then the two
regression lines are

(A)  Parallel

(B)  Perpendicular

(C)  Coincident

(D)  Inclined at 45° to each other

The order of convergence in
Newton-Raphson method is

(A) 0
B 1
© 2
D) 3

Simpson’s ‘3/8” rule of integration
b

for evaluation of I f(x)dx requires

the interval (a,b) to be divided into
multiples of

(A) 2
B) 3
© 4
D) 6

dy

For —=x+y, y (0) = 0 using
dx

Euler’s method and step size of 0.2,
the value of y (0.6) is

(A)  0.04
(B) 0.28
(C)  0.128
(D)  0.0128

If the mean and variance of a
Binomial distribution with
parameters (n,p) are 40 and 30
respectively then parameters are

(A)  (40,0.75)

(B)  (30,0.25)

(C)  (160,0.25)

(D)  (120,0.50)
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Q.73.

Q.74.

Q.75.

Q.76.

Q.77.

If x be a normal variate with mean
50 and variance 4, then the modal
ordinate is equal to

1
) 50427
1
® =
1
©
1 Q.79.
D) —

In testing the significance of the
difference of two sample means in
case of small samples of size n; and
ny, the degree of freedom is

calculated by Q.80.
(A) n; + n, — 2

(B) n; +n

(C) n +n,— 1

(D) np—ny+2

Given X1+X2+X3=4, 2X1+X2+5X3=5,
the maximum number of possible
basic solution is equal to

(A) 3
B) 4
© 2
D) o6

In a balanced transportation problem
with m origins and n destinations, the
solution is non-degenerate, if the
number of occupied cells is equal to
(A) m+n

B) m+n+l
() m+n-1
D) m-n+1

Ifut3x=35,2y—v="7and ry =0.12

then r,, is equal to Q.83.
(A) 0.12

B) -0.12

< o0

(D)  Can’t be obtained

Q.78.

Q.81.

Q.82.

Consider two regression lines

3x + 2y = 26 and 6x + y = 31, then
the correlation coefficient between
two variables and the estimate of y
for x =0 are

(A)  0.5,13
(B) 05,31
(C)  -05,13
(D) —0.531

The number 30.05678 rounded off to
four significant figures is

(A)  30.05
(B)  30.0568
(C)  30.06
(D)  30.05670

Let u=5xy*/z’, Ax = Ay = Az = 0.001
and x =y =z = 1. Then the relative
maximum error is equal to

(A)  0.006
B) 0

(C)  0.06
(D)  0.03

Mean and standard deviation of an
examination in which marks 70 and
88 correspond to standard scores of
—0.6 and 1.4 respectively are

(A) 79,9
B) 79,3
(C)  754,3
(D)  75.4,9

The number of all possible matrices
of order 2 x 2 with each element 0 or
lis

A 2
B) 8
(C) 16
(D) 32

What are the values of a and b
respectively, if limit of
sin ax — x —log,(cos x)

as x

xsin bx
approaches 0 is %%.
(A) a=1,b=1
B) a=1b=%
(C) a=-1,b=1
(D) a=-1,b=%
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Q.84. By means of a suitable transform of

Q.85.

Q.86.

the independent variable, the
differential equation

2
xd—{ + 2d_y =6x+ l reduces to the
dx dx X
form
2
(A) d—2y+2d—y:6e2' +1
dt dt

2
® VD gy
e dt

2
© LY ey log, ¢

dt’
2
(D) dtzy =6 +1
The series

FHAERTE

is

(A)  divergent

(B)  convergent

(C)  oscillates finitely
(D)  oscillates infinitely

2 2
If atb :l,then az— > 1is equal to
a— 5 a +b
(A) 23
(B) 32
(©) 5:13
(D) 13:5

Q.87. Two digits are selected at random

Q.88.

Q.89.

Q.90.

from the digits (1,2,3,4,5,6,7,8,9) if 2
is the one of the digit selected, what

is the probability that sum is odd?
(A)

(B) Y
©) s
D) s

The rational number having the
decimal expansion of 0.356 is

48
(A) 195
353
(B) 990
3
©) m
35
(D) 99
If f(x)= 5 +X4x , then f(x) + f(1 — x)
is equal to
A) 0
B) 1
<o 2
D) 4

Ifd,b,¢ be three unit vectors such

that @x (b x¢)=0.55. What is the
angle between a and ¢ ?

@A) 30°
B) 45
C) 60°
D)  90°
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