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- PART—A

In Q. Nos. 1-4, choose the correct option to locate the error in the corresponding sentence :

1. We have no choice but to appoint Mary : she is the best of the two candidates, and there
is no prospect of finding more applicants.

(@) but

(b) Mary .
(¢) best ‘

() is

2. The reason I will not be going to Mexico this year is because I will use up all my travel
money attending an important meeting in Singapore.

(@) will
(b) going
(c) Dbecause

(d) attending

3. If you were to work at least four hours a day on the project, we would complete it in a
shorter time, and with less problems.

(a} were
{b) would
(c) shorter

(d} No error

4. The manager tried hard to effect a. change in company policy, but the owner, who
steadfastly refused to compromise, overruled him on every point.

(a) effect
(b) but
() compromise

(d) No error
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In Q. Nos. 5-8, choose the pair which has the similar relationship as in the given pair :

5. PAIN : SEDATIVE
{a) comfort : stimulant
(b) grief : consolation

{c) trance : narcotic

(d) ache : extraction

6. LIGHT : BLIND
(a) speech : dumb
(b) language : deaf
{c} tongue : sound

(d) voice : vibration

7. AFTER : BEFORE
(a) first : second
(b} present : past
{c} contemporary : historic

(d) successor : predecessor

8. DISTANCE : MILE
(a) liquid : litre
| kb) bushel : corn
{c) weight : scale

(d) fame : television

]T-A 4




In Q. Nos. 9-11, choose the word which is the exact OPPOSITE of the given words :
9. COMMISSIONED
(a) Started
b} Closed
c) Finished

(d) Terminated

— p—

10. PERTINENT
(&) Irrational
(b} Irregular
{c) = Insistent
(

d} Irrelevant

11. OBSCURE
() Implicit
(b} Obnoxious
(c} Explicit
(d) Pedantic

12. At a party, you meet your mother’s only sister’s husband’s only sister-in-law. This
person is your

{a) aunt

(b} mother
(c) daughter
(d) sister

13. Consider the following statements :

{ii If a company hires 3 employees and no one leaves, then there are at least
20 employees in the company.

° {ii}y If 3 employees leave the company and no one is hired, then there will be less than
15 employees in the company.
To know the number of employees in the company
(a) Statement (i) alone is sufficient
{b) Statement (ii) alone is sufficient
(c} both statements are sufficient, but neither statement alone is sufficient

(d) each statement alone is sufficient
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15.

16.
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Consider the following statements :
{ij ~Joe bought 2 paperback books and 3 hardcover books for 20 dollars.

(ii) Paul bought 4 paperback books and 6 hardcover books for 35 dollars.

To know the price of 1 paperback book and 1 hardcover book

(a) Statement (i) alone is sufficient

(b} Statement (ii) alone is sufficient

(c) Dboth statements are sufficient, but neither statement alone is sufficient

(d) each statement alone is sufficient

If 3 and 8 are the lengths of two sides of a triangle, the length of third side can be
{a) 8 only

(b) 11 only

(¢} 5 or 8 only

(d) 8 or 11 only

A rabbit on a control diet is fed daily 300 grams of a mixture of two foods X and Y. Food
X contains 10 percent and food Y contains 15 percent of protein. If rabbit’s diet provides
exactly 38 grams of protein daily, how many grams of food X are in the mixture?

(@) 100
(b) 140
(© 150
(d 160




17. Of the 3600 employees of a company, -one-third is clerical. If the clerical staff were to
reduce by one-third, what percent of the total number of the remaining employees
would then be clerical?

(a) 25
b) 222
(© 20
@ 125

18. 10 percent of 50 percent of 250 is

@ 10
(b) 125
(¢ 25

(d 125

19. A comes before Bbut not after C. D comes after Band before C. The correct sequence is
(8} ABCD
{b) ACBD
(¢ ABDC

(d) ADBC

20. The next number in the sequence 1, 3, 7, 15, 31, ... is

(a) 61
(b) 63
(c) 65
) 67
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PART—B

21. Identify one of the following functions which has a limit as x tends to zero.

(a) sin[x]
. (m
(b) sin (5 [x])

() sin{n[x])

(d) cos[x]

. X _a-Xx
22. lim S =37 i
{x— 0} X
(a) 2 log 3

b) In3
1

c) —=In3

(c) 5

d o0

23. Which of the following functions is differentiable at x =0?

(@) cos(}x|)+|x|
(b) cos(|x|)-|x|
(c) sin(|x[)+|x|

(d) sin(|x|)~|x]

24. The projection of A=1{ -27+ 3k on the vector B=1 + 27 +2k is

(@) O
b) 1
©) 2
dy -1
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25. If the lines 3x~4y+7=0 and ax + 6y+ 1= 0 are perpendicular, then a is equal to
@ 0
(b) 4
) 8
(d -8

26. The distance between the lines 3x +4y =6 and 6x+ 8y =15 is

(@ 3
O
© >
@ =

27. The vertex of the parabola y? +4x+4y-3=0is

28. If the line 3x + 5y = k touches the eﬂipse 16x2 +25y? =400, then k is
(a) +5
(b) 125
© V5

@ +10
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29. The eccentricity of the curve x? - 3y? —2x = 8 is

@ -7
3
® 7

(€ 3/

30. If f(x)=x+[ fls)ds, then the value of [} fix)ax is

® |-

31, The value of sin(-240°) is

@ 3

B -3
(© —?
@ —if-
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32. If the tangent of an angle is negative and its secant is positive, then the quadrant in
which the angle terminates is

(@) I
b) I
(¢ I
@ v

33. If sin(x+20°)=cosx, the value of x is

(@) 35°
(b) 45°
(c) 55°
@ 70°

34. The average daily wage of 50 workers of a factory was ¥ 50. If 20 workers are given a rise
of ¥ 20 each, then the average daily wage (x} is

a x=%70
(b) x=¥64
c) x=¥58
(d x=¥50

35. Two events A and B are independent, if
{a) A and B are mutually exclusive
(b} PlA) = P(B
(© P@A'nB)=(1-PA)(1-P(B)

(d) PA)+PB)=1
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36.

37.

38.

39.

/7T-A

Let us take an arithmetic progression a, a+d, a+2d, ---, a+2kd. Then mean deviation
from the mean and standard deviation of the arithmetic progression among themselves
possess which type of the following relations?

()
(b)
(©
(d)

Mean deviation from the mean is always greater than standard deviation
Mean deviation from the mean is less than standard deviation
Mean deviation from the mean is greater than equal to standard deviation

Mean deviation from the mean is less than equal to standard deviation

If each element of a second-order determinant is either 0 or 1, what is the probability
that the value of the determinant is non-negative?

(@)

(b)

(c)

(d)

13
16

The probability of a shooter hitting a target is ~1- How many minimum numbers of times

must he fire so that the probability of hitting the target at least once is more than

99 percent?

(@)
(b)
(©
(d)

4
5
6
7

If A and B are events such that P(A/B = P(B [ A), then

(@)
(b}
(c)
d

A is a proper subset of B

A=B
AnB=¢
P(A) = P(B)

12




40. If P(A) = % P(B =0, then P(A/B) is
(@ O

(b)

[ SR

{c} not defined

@ 1

41. 10 is the mean of a set of 7 observations and 5 is the mean of a set of 3 observations.
The mean of a combined set is given by

(a) 85
(b) 10
(¢ 15
@ 75

42. For two nx nmatrices A and Bwith A invertible, if B= ~A™1BA, then (A - B? is equal to
@) O
(b) AZ+2BA+ B?
() A?2-B?

(d) A2+ B2

43. Every skew-symmetric matrix of odd order is
{a) singular
(b) non-singular
{c) identity

(d) None of the above
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If k is a scalar and A is a square matrix of order n and I is the identity matrix, then
k Aladj kA) =

(a) k"|A|I
(b) Kk""2|A|I
(©) k"YaAlr

(d) None of the above

Which of the following satisfies the differential equation % =x2eY X7 Y?
(@) 3e¥=x2+3e*+c

(b) 3e¥ =x3+3e** +c
©) 3e¥=x3+3e*+c

(d) 3e¥=x3+3e*+c

The solution of the differential equation (x? — 5y)dx + (y2 -5x)dy =0 is

Let y(x) be a solution of #C-zg+—‘li =2 with y(1) = 0. Then lim y(x) is equal to
dx p X S X—yoo

@ o
)
© 2
@ 1

14
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©

The integrating factor of the linear differential equation (1- xz)g—i +2xy-xV1-x2 =0

is given by
@) 1+1x2
b) ——
1+y
(C) 1—1x2
@ —

1+xy

If y(x) is a solution of the differential equation % +2y =B with y(0) = a, where a, p are

two non-zero constants, then lim y(x) is equal to
X ~po0

B
(a) '2'
B
e
0
@ B
[04

If y2 +2y =2e™*, then y satisfies the differential equation

(a @1+ y)%j—q+(dy)2 =e*
(b) ) +(1+ y)(%)z =e*

© o y)(@)z g

15 [ P.T.O.



PART—C

51. Let f(x)=e"‘2 and g(x) =

5 Which of the following is true?
1+x

&) flx)zglx) foral x=20
b) flx)<gx) for all x=0
()  f(x})-g(x changes sign finitely many times as x varies over [0, o)

(d) fix)- g(x) changes sign infinitely many times as x varies over [0, )

52. Let f be a polynomial defined on the interval [0, 5] and it is given that f(0)=1,
f@) =-2 f(4)=23. Then in the interval [0, 5], f has

(a) at least two zeros
(b) exactly two zeros
(c) more than two zeros

(d) less than two zeros

53. The point (0, 5) is closest to the curve x2 = 2y at

(@) (V20
(b) (60
© 22
(d) V2, 4)

54. Let f be an increasing function and g be a decreasing function on an interval such that
f o g exists. Then fogis

(a} increasing
(b) decreasing
{c) monotone

(d) neither increasing nor decreasing

/7-A 16
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x2

x2 4

If the function f{x) = ; X € R is one-one, then its range is
1

(@ (oo )

(b) [0 1
(€ (G )
d [0

Let f be a function defined on [0, 1] [0, 1} by

Floy = {1 /2  yrational

x , yirrational

Which of the following is true?

o L fufra-ys
o el fuf s -0

© fodulof ar=[gxfray=1

@ [ dyfl fdx = fx] fay

Consider the function f: R— R defined by f(x)=x2 and the function g: (0,1 - R |
defined by g(x) = —1— Then
x

(a) both f and g are uniformly continuous
{b) f is uniformly continuous but g is not
{c} g is uniformly continuous but f is not

(d) neither f nor g is uniformly continuous

o 2
By using the polar coordinates x =rcos0, y = rsin®, the integral J‘_w fme'(x + yz)dx dy

becomes

2 poo '__r2

@ jo re”” drde
211: O _’.2

) [ joe drde
2npo o g2

(©) Okre drde

) ﬁmﬁmwmweﬁmﬁ-

17 » [ P.T.O.
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2 3
A . . . X X .
In which interval, the infinite series 1+ — + X 4 X 4 divergent?

22 32 42

(b) (1 =)
© -1y
d) (0 =)

Let S; be the group of all permutations on three symbols with the identity element e.
Then the number of elements in S; that satisfies the equation x? =eis

(@ 1
b) 2
© 3
@ 4

Let Gbe a group of order 15. Then the number of Sylow subgroups of G of order 3 is

@ o
b 1
© 3
@ 5

18




62. Let p and g be distinct prime numbers. The number of generators of the cyclic group
is

ZPQ
(@ (p-Ya@-1
(b) 2Ap-1g-1

() pa

{d) None of the above

63. Which of the following is false?
(a) Every cyclic group is Abelian
(b) There is at least one Abelian group of every finite order > 0
{c) Every group of order <4 is cyclic

(d) Every Abelian group is cyclic

64. Every group is isomorphic to a group of permutations. This statement represents
(a) Lagrange’s theorem
(b) Cayley’s theorgm
(¢} Fermat’s theorem

{d) fundamental theorem of group

/7-A 19 ~ [PT.0.
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66.

67.

/17-A

A cycle of length 2 is known as
(@) transposition

(b) orbit

{c) circle

(d} None of the above

The number of distinct left cosets of the subgroup 3Z of Z is

(a 2
b) 3
(© 4

(d) infinite

Which of the following is true?

(a) Every group of prime order is cyclic
(b) Every group of odd order is cyclic
(c) Every group of even order is cyclic

(d) Every cyclic group is of prime order

20
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The general solution of the first-order linear partial differential equation

z(x,y)ijig’c——q)--rx:O

is

(@ x?+z%=f(y
(b) x?+52% = f(y
© x?-2z2=f(y
@ y?=sfl+z

The general integral of

Jz—a—z— + yz-?f— = xy
ox dy

is given by

(a) f(f‘-,xy+z2)=o
y

b) fly-z xy-22)=0

(c) f(f,xy—zz)=0
Y

@ fix yz?)=0

The general solution of the partial differential equation

2 2
9%z _ 36272
ox2 dy?

is given by
@ z=fily+x)+frly-x)

b z=fly+ 36x); foly-36x)
© z=fily+6x)+ frly-x)

d) z=fily+6x)+ fr{y-6x)

21
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(a) z= q)l(y+x)+<1>2(y—x)+<D3(y+2x)+¢4(y—2x)

(b) z=®(y+2x)+Py(y-2x) + Pz(y+ix) + Pyly-ix)
© z=d(y+ix)+Py(y-ix)

(d) z=@(y+2)+Pyly=—2)+y(y+ix)+ Pyly-ix)

The linearly independent solutions of the differential equation

4’y

d_x2+y=0

are given by

(@)  y(x) =sinx, y,(x) =sinx - cos x

(B) y,(x) =sin? x, y,(x) =sin? x —cos? x

(€©) yx) =sinx y,(x) = sin2x —cos2x

(d) 1y (x) =sin3x, y,(x) =sin3x-cosx

d2y
dx2

The solution of + y = O satisfying the conditions y(0) = 1, y(n /2) =21is obtained as

(a) cosx+2sinx
(b) cosx+Ssinx
{c¢} cosx-2sinx

(d) cosx->5sinx

22



74. The solution of the linear differential equation
2

d“y . dy ..
?&'54'(31"1)?‘;5—31!]-—0

(@ ylx)=ce*+ ¢, sin3x
(b)  ylx)=ce*+ cge"s"x
(©  ylx)=ce* +c,cos3x

(d  ylx)=ce*+ czeix

75. Two numbers A and B are approximatéd as Cand D respectively. The relative error in
Cx D is given by

@ (#29(352)
o |29 (252)]
@ RS
@ (439-(%57)

76. If f(x) is a real continuous function in [a, b], and f(g) f(b) < O, then for f(x) =0, there
is — in the domain [q, bj.

(a) one root
(b)  an undeterminable number of roots
{c) no root

(d) at least one root

77. If a polynomial of degree n has n+ 1 zeros, theén the polynomial is
(a) oscillatory
(b) zero everywhere
{c) quadratic

(d) not defined

/7-A 23 [ P.T.O.
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79.

80.

17-A

Which of the following methods is not an iterative method?

()

(b)

(c)

(d)

The value of IOZ: xe*dx by using the one-segment trapezoidal rule is most nearly

(@)

(b)

(d)

The goal of forward elimination steps in the Naive Gauss elimination method is to
reduce the coefficient matrix to a/an —— matrix.

(@)

(b)

(©

(d)

LU decomposition method
Gauss-Seidel method
Jacobi method

Relaxation method

11-672
11-807
20099

24-119

diagonal
identity
lower triangular

upper triangular

24
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82.
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84,
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Division by zero during forward elimination steps in Naive Gauss elimination of the set

of equations [A][X] = [C] implies the coefficient matrix [A]
(a) is invertible

(b} is non-singular

(c) may be singular or non-singular

(d) is singular

A closed half-space in R" is a/an
{a) closed convex set

(b) open convex set

(c) closed non-convex set

(d} open non-convex set

The intersection of all convex sets of which a set S is a subset is known as
{a) convex hull

{(b) hyperplane

() supporting hyperplane

(dj None of the above

The intersection of a finite number of closed half spaces in R" is called a
(a) convex cone

(b) polyhedral con-vex set

(c) convex set

{d} closed set

25
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A constraint that does not affect the feasible region is a

(a)

(b)

()

(d)

non-negativity constraint
redundant constraint
standard constraint

slack constraint

If the regression coefficients are 0-8 and 0'2‘, what would be the value of coefficient of

correlation?
(a) 04
(b) 02
(cg 01
(d 03

If each set of observations for a variable is multiplied by a constant (non-zero) value,
then the variance of the resultant variable

(@)

(b)

()

(d)

increases

decreases

unaltered

unknown

A student applies for an admission in two universities X and Y. The probability of his
being selected in university X is 0-8 and being rejected at Y is 0-5. The probability of at
least one of his applications being rejected is 0-6. What is the probability that he will be
selected in one of the universities?

(&)
(b)
(©

(d)

06
0-9
0-7

0-8

26
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The probabilities of X, Y and Z becoming managers are i, 2 and 1 respectively. On
becoming managers the chances of the bonus scheme to be introduced by X,Y and Z

are 105 and 3 respectively. What is the probability that a bonus scheme is introduced?
@ 2
o) =
© 32
@ 2

Q is the mid-point of a line AB of length a units. Two points are selected at random on
the line segment AQ and OB. Find the probability that the distance between them is

less than 9—.
2

(a) 025
(b) 0125
(¢ 050
(d) 075
A continuous random variable X has a probability density function
2
x“, 0<x<g1
X} =
F { 0, otherwise
Find a such that P(X < a) = P(X > q).
1
@ a= 5
1
b} a=—
(b) Wi

1 1

{13

€ a Q)

(d) None of the above

The variables X and Y are connected by the equation X-2Y +3=0. Then the
correlation coefﬁcient between X and Y is

@ 1
(b) -1
(€ -2
(d 2

27 [ P.T.O.
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Starting from the origin, unit steps are taken to the right with probability p and to the
left with probability g{= 1~ p). Then the mean of the distance moved from origin after
n steps assuming independent movements is

(@ npq

(b) nig-p)
() 4npg
(d) nlp-g

When an object is at rest on a surface, then
(a) all the forces are ;:qual

{b) there is no force on it

(c) all the forces cancel out

(d} all the forces are in the same direction

A force of —— acts when an object moves through air or water.
{a) No force acts

(b} friction

{c) weight

(d) deceleration

When an object reaches its maximum speed while falling through a fluid, we call it
(a) acceleration

(b) steady speed

(c) constant velocity

{d) terminal velocity

28
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98.

99,
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The amount of work done against friction to slide a box in a straight line across a
uniform, horizontal floor depends most on the

(@)
(b)
(c)
(d)

time taken to move the box
distance, the box is moved
speed of the box

direction of the box’s motion

When the velocity of the moving object is doubled, its —— is also doubled.
{a} acceleration

(b} kinetic energy

(¢} mass

(d) momentum

If o(x, y 2) = 3x2y- y2z2, then V¢ at (L -2 -1 is

(a)

(b)

-12{ -9j - 16k
3 -47+7k
127 +9j - 16k

3 +4j+ 7k

Ifolx, y 2= xzyz—-4xyzz, then directional derivative of ¢ at (1 3, 1) in the direction of
20 - j-2k is

(a)
(b)
(c)
(d)

10
-10
~11
11
kK
29 [ P.T.O.



