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INSTRUCTIONS TO CANDIDATES

Please do not open this Question Booklet until asked to do so.
Check the completeness of the Question Booklet immediately after opening.

Enter your Hall Ticket No. on the Test Booklet in the box provided alongside. Do not write
anything else on the Test Booklet.

Fill up & darken Hall Ticket No. & Test Booklet No. in the { ]
Answer Sheet as well as fill up Test Booklet Serial No. &

Answer Sheet Serial No. in the Attendance Sheet carefully. Wrongly filled up Answer Sheets
are liable for rejection. '

Each question has four answer options marked (A), (B), (C) & (D).

Answers are to be marked on the Answer Sheet, which is provided separately.

Choose the most appropriate answer option and darken the oval completely, corresponding to
(A), (B), (C) or (D) against the relevant question number.

Use only Blue/Black Ball Point Pen to darken the oval for answering.

Please do not darken more than one oval against any question, as scanner will read such
markings as wrong answer.

Each question carries cqual marks. There will be no negative marking for wrong
answer.

Electronic items such as calculator, mobile, etc., are not permitted inside the
examination hall.

Don’t leave the examination hall until the test is over and permitted by the invigilator.

The candidate is required to handover the original OMR shect to the invigilator and
take the question booklet along with the candidate’s copy of OMR sheet after
completion of the test.

Shect for rough work is appended in the Test Booklet at the end.
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1. IfA=1{0.2,0.22,0.222, ....] then
3 2
(A) supA =6 (B) SupA = ?)-

_4 5
© SUPA_E (D) supA=-9-

2. lm 12,0232, 1 n2 equals to
(A) -1 B) 1 (C) _;_ (D) _%

3. Let {a | be a sequence of real numbers. Suppose that jim %=q. Which of the

n|
n—co
following is true?

(A) Ifq<lthen™ 4 50

(B) Ifg>lthen ™ |a |=co

(C) Ifq<ithen!™ o <0

(D) Ifg>lthen ™ ja |>oo
4, dm (JH_I)" equals to

A 1 (B) 0 © 5 (D)

(n+1)

22

5. IfS=[ :neN]then

(A) Least upper bound of S=2

(B) Least upper bound of S = %

(C) Least upper bound of S = %

(D) Least upper bound of S = %
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lim ]\3 -1
6. hes s equals to
k=2 k +1

4 ' 7
A 3 (B) (C) D) 3

WK
W]

7. Whic of the following is not true?
(A) Every sequence of real numbers has a monotone sub-sequence.
(B) Every bounded sequence of real numbers has a convergent sub-sequence.
(C) Every bounded sequence is convergent.
(D) Every convergent sequence is cauchy sequence.

11 !
8. }jﬂwl(nzz +33 +...+nn)equals to
n

A) 1 (B) 0 ©) e (D)%

9.  Assume that there is an integer n, such that n > n  the inequality a_<b_holds.

Which of the following is true?

lim llm bn

(A) N> nS oo Lim

(B) ]rili)ooa n= n—)oobn

lim hm lim < lim
(C) n—>oe@n2n—oeebn (D) n—oob nS T=yeoln
lim

g HEaP n2 equals to

(A) 0 (B)

(C) 2 (D) 1
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- 1
11. The infinite series 2(5)" cquals to
n=0

(A) 2 (B) C) o (D) None

1
2

12. For what value of p, the infinite series Y,

is convergent.

ooz N(logn)p
(A) p<1 (B) p>1 (C) 0O<p<1 (D) pso0
lim 1
13. x—0 x[;] equals to
(A 0 (B) 1 (C) o (D) -1
1
xsin—, x=z0
14. Let fix) = X then f(x) is continuous at
0, x=0
(A) x=0 B)ix=1 C) x==n D) x=cw
15. For what value of r, im 1 —¢,
(A) r>1 (B) 0<r<1 (C) 2<r<3 (D) |r|>]|

16. The point of maxima of fix) =x2e™, x> 0is

(A) O (B) 2 C) -1 (D) 1

' 2 _y, if x is irrational
17. The points of continuity of f defined by f(x)=4" b 1. 5 1's n‘r'x. o
: , 1f X is rational.

are
(A) x/z,l (B) 1»-1- (9)) —l,—l' D) -1,1
2 2°2 )
xtan_l—, x#0
18. Let f(x)= X
0 , x=0.

Then the left hand derivative and right hand derivative of f{x) at x = 0 are

(A) m,-m (B) *-'g-,% (C) ‘;1’ ';1 | (D) None
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19.

W)
o

23.

24.

26
X .
The value of ”—2 dx dyis

147

1 I (D) Z

(A) 8 (B) 3 (C) 5 7
211
The value of ”_"24:‘(2)’32 dz dy dx equals to
. 100
(A) 6 (B) 1 Cc 7 (D) 8
What is the harmonic conjugate of u(x, y) = 2x —x® + 3xy??
(A) 2y -3’y —y3+c (B) 2y-3x%y+y’+c
(C) 2y +3x%y + ¥ +c (D) —2y+3x’y—-y’+c
The real part of (1+i)° + (1 —1)%is
(A) 2¢ (B) 2° (c) 2 (D) 28
e’ 1
Phe value.oF gszz—_gdz where C:|z—-2]=2,is
C
(A) 0 ® = © Lire O =
£ = — v/ -
3 3 3
If Z=¢' » foran integer n > 2 then the valueof 1 + z + 22 + .., + z™! equals to
(A) 1 (B) -1 (C o D) L
2

The real and imaginary part of sin z, ze C equals to
(A) cosy sin hx and sin y cos hx (B) sinx cos hy and cosx sin hy
(C) - sinx coshy and cosx cos hy (D) sinx cos hx and cosy sin hy

W-33-Mathematics _ 6



26.

27.

28.

29.

30.

31.

Which of the following is not a vector space?

(A) CoverR B) CoverQ (C) CoverZ (D) CoverC
2 3 -2

The characteristic polynomial of A= |0 5 4 [equals to
1 0 -1

(A) A*—6A%—-5)+12 (B) A*—-6)%+5)-12

(C) X3+ 6A%2-51-12 (D) A*—6)%~5L-12

Which of the following is a subspace of R® over R ?

(A) W ={(a,b,c)e R*:a?+b?+c?<1} (B) W,={(a,b,c) e R*:a220}

(C) W,={(a,b,c) e R*:a+Db +c=0} (D) W,={(a,b,c) e R*:a,b,ce Q]

For which value of K, will the vector u = (1, -2, k) in R* be a linear combinatin of
the vectors vV = (3, 0, -2) and ® = (2, -1, -5)?

(A) K,=8 B) K,=-8 C) K, =-7 (D) K, =-9

The dimension of the subspace {(a, b, c) € R?: c = 3a} of R® over R is

(A) 1 (B) 3 (C) 2 (D) None

Let A and B be arbitrary matrices for which the product AB is defined. Which of the

following is true?
(A) rank (AB) > rank (B) (B) rank (AB) > rank (A)

(C) rank (AB) <rank (B) (D) rank (AB) < rank (A)+rank(B)

W-33-Mathematics 7 P.T.O.



32.

33.

34.

39.

36.

317.

) is a linear
Which of the following transformations from R? over R t0 R? over R 15

transformation?
A Ty =&+y,x) (B) T,y =06%y)
(C) T(x,¥)=(2x~y,x? D) Ty =x+1y+D)
4 =2 2
LetA=|6 -3 4 |Then the minimal polynomial of A is
3 23
(A) (t-2) (t-1) (B) (t-2) (t-1)? (C) (t-2)2(t-1) (D) None.

The system of equations x + 2y — 2z =-1, 3x -y +2z =17, 5x + 3y — 4z =2 has

(A) Unique solution (B) No solution
(C) Infinitely many solutions (D) Three solutions.
1 3
LetB =. 5 —_1 Then the rank (B) is
-2 3
(A 0 (B) 2 ' ©c 1 (D) None
2 3 4 5
) ) 0 -3 7 -8].
The determinant of the matrix C = 00 5 6|
0 0 0 4
(A) 0 (B) -26 (C) -120 (D) —14

The integrating factor of the differential equation (2x logx - xy) dy + 2y dx = 0 is

1
A — (B) x © L (D)

- _ X Xy

W-33-Mathematics 8



38. The particular integral of y" - 6y’ + 9y = 6 ¢* ig

x2 3 1 x2 3
(A) 3x% e’ (B) 7c A (C) 8xe* (D) Tc X

39. The differential equation y'” — 8y = 0 has the solution
(A)  y=c,e™* +**(c, cosv/2x +c; sin2x)
(B) y=clc2" +e 7 (cy cos/3x +¢ sin/3x)
(C) y=ce¥* +é2x(c2 COSX +C5 sinx)
(D) None.

40. The Wronskian of the set {sin x, cos x} is

(A) -1 (B) 0 (C) 1 (D) 2
[y %u  9° =l
41. The partial differential equation Ygz““?: 0 is hyperbolic in
(A) the second and fourth quadrants (B) the first and second quadrants
(C) the second and third quadrants (D) the first and third quadrants
9%z .
42. The PDE = xy? has the solution
dxdy
x2y3 xz
(A) z= p +F(y)+G(x) (B) Z=?+F(}’)+G(Y)
3.2
© z =%+ F(y) (D) z=Z 6y +F(y)+G(x)

43. The subset {1, -1, i, -i} of complex numbers forms a group with respect to

(A) addition (B) subtraction (C) Multiplication (D) division

W-33-Mathematics 9 P.T.O.



44.

46.

48.

49.

50.

The number of generators of 2 is

(A) 06 (B) 07 (C) 08 (D) 09
How many subgroups does Z, have?

(A) 5 (B) 6 (C) 7 (D) 8

The number of elements of order 10 in L, is

(A) 2 (B) 3 € 4 (D) 5

If H is a subgroup of finite group G and order of H and G are respectively m and n,
then

(A) m|n (B) n|m (C) mXn (D) None

If G is a group such that a’=e, VaeG, then Gis

(A) Abelian group (B) Non abelian group

(C) Ring (D) Field

If H is a subgroup of G, then H is normal in G if

(A) His a subgroup of index 2in G (B) His a subgroup of index 3in G
(C) His a subgroup of index 4 in G (D) None of the above.

If H is a subgroup of a group G, then G/His a quotient group when

(A) H is not a normal subgroup (B) H is a normal subgroup of G

(C) His not abelian of G (D) None of the above.

W-33-Mathematics 10



b1.

52.

53.

54.

55.

56.

If G is a group, then forall a, b e G
(A) (ab)'=a"'b! (B) (ab)'=b'a' (C) (ab)y'=ab (D) (abj! =ha

If H, and H, are two subgroups of G, then which of the following is a subgroup of
G?

(A) H,nH, (B) H,UH (C) HH (D) None.

1 2 2

Order of convergence Newton Raphson method is
(A) 1.618 (B) 2 © 1 (D) 3

If fix) = L] then the divided difference fIx , x,, x,] is

12 2

X
1 -1 X2—Xp
(A) XOX]XZ (B) Xoxlxz (C) Xoxlxz (D) None.

Given that f(0) = 1, f(1) = 3, f{(3) = 55. The quadratic lagrange polynomial is

(A) 8x%:-6x-1 (B) 8x%2-6x+1 (C) -8x2+6x-1 (D) 8x%2+ 6x +1

The Newton Raphson scheme for finding the smallest positive root of the equation

fix)=x"-5x+1=01s

%3 —1 3x3 -1 2x2 -1
(A) x,,,==2k (B) X py=—X (C) X yy=—X D
k+1 3}(% _s +1 ZxE -5 k+1 3)(‘3( _ ( ) None-

W-33-Mathematics 11 P.T.O.



57.

58.

Consider the Linear Programming Problem
Maximiz Z = X, + X,
Subject to x, —2x, <10

X, — 2%, £

X,% 20

then,

(A) The LPP admits an optimal solution
(B) The LPP is unbounded

(C) The LPP admits no feasible solution

(D) The LPP admits unique feasible solution

Consider the LPP

Minimize Z= X, +X,

Subject to 2x +x,>4

x1+7x227
X,X%X,20
then
B x=2x, 2
1372713
20 5
O f=2 g,
©) x=3%yg

W-33-Mathematics
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B) x,=12,,2
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59. Which of the following is true?

(A)

(B)

(C)

(D)

If primal has a feasible solution then its dual will also have a feasible
solution,

If primal has no feasible solution then its dual will have no feasible solution.

If both, primal and dual, have feasible solution, then both will have bounded

optimal solution.

If primal has no feasible solution, then its dual will have an unbounded

solution.

60. Inlinear Programming problem

(A)

(B)

(C)

(D)

Objective function, constraints, and variables are all linear.
Only objective function to be linear.
Only constraints are to be linear.

Only variables are to be linear.

61. IfA and B are independent events, then

(A) P(A/B) = P(A). P(B) (B) P(A/B) =P(B)

(C) P(A/B) =P(A) (D) None of these.

62. If A and B are mutually exclusive events, then

(C) P(A)=P(B) (D) P(A nB)=P(A)P(B)

W-33-Mathematics 13 P.T.O.



63. Let X be a continuous random variable and f be a probability density function of X,

Then which of the following is true?

o0

(A) f(x)<0,-o<x<ow (B) If(x)dx=l

—on

X
(© P(xsx)# [ f(x)dx (D) None.

—00

64. The simultancous limit

3
lim Xy

Y)=(00)"7 ¢
(x,y)=( )x2+y6

(A = B) 0 (C) does not exist (D) None

xy(x* —y?)
222 20 (x,y)#(0,0)
- 2 2
65. Letflx,y)=1 x“+y . (x,9)=(0,0)

0

Then j;y(oa 0) is equal to

A -1 (B) 0 €)1 (D) None
66. Ifa|banda|c, then

(A) a]|bc (B) cla (C) a|b+c (D) b|a

67. If a positive integer n is divided by 5, the remainder is 3. Which of the number below

yields a remainder of 0 when it is divided by 57

(A) n+3 (B) n+2 (C) n-1 DM)n+1

W-33-Mathematics 14



68. The asymptotes parallel to co-ordinate axes of the curve 4x? + 9y? = x%y? are

(A) x=3,x=-3,y=2,y=-2

B) x=2,x=-2,y=3,y=-3

1 1 1 1
(C) X= 5;‘3‘»)/——59)’—'5
(D) None

%
69. In the Taylor series expansion of f(x) = ~+l about the point x = 0, the coefficient of

x?1s
(A) O B) 2 (c) -2 (D) -1

70. Letf: A — B be a map and X, Y be the subsets of A. Then which of the following is

true?

A) fXuY)=fxuf(y
B) fEXnY)ofx)n{(y)
C) fRuY)=f@ui(y)

(D) None of the above.

aoa
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