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MATHEMATICAL SCIENCE

PAPER-II
Note : This paper contains FIFTY (50) multiple-choice/Assertion and Reasoning
Matching questions. Each question carrying two (2) marks. Attempt All the

questions.
‘ v Vn+l-n
1. The infinite series Z = is :

n=1 "

1
(A)  convergent if o > 5

(B)  convergent only if o >1
2 3
(C)  convergent only if o> 5

(D) divergent if 0 <o <1

2. Let x, =1+ (=1)" for neN.
Then,
(4)  lim sup x, = g
flil_lﬂ inf x, =0
(B) flil_?l sup x, = El_l;l; inf x, =

(¢) limsupx, =1

=

lim inf x, =0

n—Fac

(D) limsupx, =1

M=

lim inf x, = -1

L=y
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3. Which of the following subsets of R 1is countable and dense in R ?

A) Z

(B) {a+bV2|a,beq

(C) The set of all irrational numbers

(D) The set of all real numbers with 0 in the fourth decimal place

4, Let f:R* > R be defined by

0 if xy=0
ﬂx’y}ﬂ{l if xy=0

Then :

A £, 0, (0, 0) exist and f is continuous at (0, 0)
B) [0, 0, 1,0, 0) exist but f is not continuous at (0, 0)
(C) fis differentiable at (0, 0)

(D) The partial derivatives of f do not exist at (0, 0)

_:,.-"I:

Let f:R > R be defined by,
ﬂx}=x3 + x + a, where ae R
Then :
(A) fix) has no real root for any @
(B) flx) has exactly one real root for all a
(C) flx) has one real root if @ = 0 and three real roots if a < 0
(D) flx) has three real roots for all values of a

Math. Sci-IT 4




6.

f :10,100] - R is defined by,
flx) = [x], (where [x] denotes the greatest integer less than or equal to x)
Then :

-100

(ﬂ} The upper mt&g‘l‘ﬂ_] j- f(x] dx = 5050
li]

100

(B) The lower integral j f(x) dx = 4900
-0

(C) The upper integral J. flx) dx
0

100
J. flx) dx = 4950
-0

= The lower integral

100

(D) The lower integral J f(x) dx = 5000
-0

Which of the following subsets of R? is not connected under usual metric ?
(A)  {(x,y)e R?:xy=0)

B) {x,yeR?:1<x?+y%<3)

(C)  {(x,y) eR%:xy=1)

D {x,yeR?®:x%>+y*=1)
1 3 3 3

(A) tr A =tr B and det A = det B
(B) tr A

tr B but det A # det B
(C) tr A=tr Bbut det A=det B
(D) trA=trB and det A # det B
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9. Let V be the set of real functions y = flx) satisfying

dly ody 119

—5 68— 4+11——-6y=0 i =
o i + 1 S Ly . Then dim V
(A) 4 (B) 3
(C) 7 (D) 2

10. In the vector space C[0, 1] :
(A)  (x3 sin x} is linearly independent but {x®, sin x, cos x} is linearly dependent

(B) {x3, cosx) is linearly independent but {cosx, sinx} is not linearly

independent

(C) {xa, sin x, cos x} is linearly independent but ng, sin x, cos x} is linearly

dependent
(D) {x3,5ﬂ1x1i5 linearly independent

11. The system of equations

x-3y+z=-1
2x+y—z=2
4x By +z=10

has :

(A) exactly one solution

(B) at least 3 but a finite number of solutions
(C) an infinite number of solutions

(D) no solution
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12. If T is an operator on R? carrying a line ! to [, then :
(A) dim T(R? = 1
(B) dim T(R? = 2
(C) T carries line parallel to [ to line perpendicular to [
(D) T carries line parallel to ! to a line parallel to [
- T 71 - 3
13. The unitary matrix P such that P - 0 P = 1| 18 ¢
L 1 =
(A) 1 -i (B) 1 i
1 (1 & 1 (1 =i
14. Let V be a finite dimensional vector space, and S be a subset of V that spans
V, L be a linearly independent subset of L. Then :
(A) |S| 2dim V; |[L| 2dim V
(B) |S]| £dim V; |L| =dm V
(C) |S| £dimV; |[L| 2dim V
M |S] 2dim V; |[L| < dim V
15. The function log (cos mz) has :
. 1
(A) a simple pole at 5
) 1
(B) a removable singularity at 3
e , 1
(C) an essential singularity at 5
) 1
(D) a branch point at B
Math. Sei-IT 7 [P.T.0.]




16.

17.

18.

19,

20.

The function sinz maps :

(A)  horizontal lines other than x-axis to parabolas
(B)  horizontal lines other than x-axis to ellipses
(C)  vertical lines other than y-axis to ellipses

(D)  wvertical lines other than y-axis to parabolas

i /3

Let f(z)= 2°-83z=ulx,y)+iv(x, y). Then the value of niet([;Ir ;J at
x ¥

=14 2 equals :

(A) 75 (B) 63

(C) 64 D)y 72

1- &
If the function f(2) = ﬁ has a simple pole at the origin, then the
Z

value of £ is :

A 1 (B) 2
(C)y 3 Dy 4
sinz

The residue of z: ~1 at z = { equals :

(A) l cosl B l coshl
4 (B) 4

(© =+ sinhl D) - sinhl
1 ( 4

Which of the following natural numbers cannot be written as a sum of two

squares ?
(A) 101 (B) 141
(C) 265 D) 113
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21.

22.

23.

24.

Let G be a simple group of order 168. Then the number of elements of order

7in G is :
(A) 12 (B) 48
(C) 24 (D) 30

The maximum possible order of an element of the symmetric group Sg is :
(A) 15 (B) 12

(C) 8 (D) 24

For a positive integer n, let ) =(x|1<x<n, (x,n) =1} denote the group
of prime residue classes modulo n under multiplication. Then :

(A) U(8) and U(10) are isomorphic groups

(B) U(10) and U(12) are isomorphic groups

(C) U(8) and U(12) are isomorphic groups

(D) No two groups of U(8), U(10) and U(12) are isomorphic

Which of the following fields are isomorphic ?

&) Q(+2) and Q(v3) B) Q(i) and Q(V-2)
(C) Q(ZUH) and Q{'n::l (D) {xQ*—gif:ll_} and Q[L:I

The last two digits of 1942 are :
(A) 61 (B) 41

(C) 81 D)y 21

Math. Sci-II 9 [P.T.O.]




26. y;(x) and y,(x) are two linearly independent solutions of
(1=22) y"- 2xy'+p(p+D) y=0;-1<x<1.

(iven that y1(0) = 1, }';(ﬂ]l =0, y'z{ﬂ}: 1,the value of the Wronskian

1
Wy, yo) at .‘c=~2~ ig::

(A) (B)

=
2

W o o

(C) I 2

27.  The characteristic curves in (x, ¢) plane for xu, +tu, =0 are :
(A) rays starting from the origin
(B) circles in the (x, ¢) plane with centre at the origin
(C) family of lines parallel to x-axis
(D) family of lines parallel to t-axis
28.  Which of the following is frue ?
(A) The wave equation and the Laplace’s equation are hyperbolic
(B) The wave equation and the Laplace’s equation are elliptic
(C)  The Laplace’s equation is elliptic and the wave equation is hyperbolic

(D)  The Laplace’s equation is hyperbolic but the wave equation is elliptic
29.  For a forced harmonic oscillator X + ox = F(z)» (0= 0), with periodic forcing

function F(¢), it is known that all solutions are periodic with same period as
F(¢). Then which of the following is a possible candidate for F(¢) ?

(A) F(t) = cos wt (B) F@) =1

(C) F(t) = cos 2an (D)  F(#) = sin ot

Math. Sei-11 10



30.

31.

32.

Given a (3 x 3) matrix A with real entries such that whenever u(x) is a harmonic
function of (x,, %3, X3), the function v(x) = u(A x) is also harmonic. Then, A
can be :

(A) Any (3 x 3) non-singular matrix

(B) Any (3 x 3) symmetric matrix

(C) Any (3 x 3) orthogonal matrix

(D) Any (3 x 3) matrix with determinant 1

The Fredholm integral equation

1
Firh o j cos(x—£) ¢ (£) dt =0
0

has :

(A) No eigen values

(B) At least one real eigen value

(C) Infinitely many eigen values with a finite limit point

(D) An eigen value A, corresponding to which there are infinitely many
eigen vectors

Let r be a position vector of a point moving under the action of a force F:

dr >

If fi" is parallel to the negative z-axis and E: 57y % r, then :

(A) the z-component of L is constant
(B) |E'[ is constant
(C) all the components of I: are constants

(D) none of the mmpﬂﬁentﬁ of L. remain constant

Math. Sci-II 11 [P.T.O.]




33.

34.

35.

Given distinet real numbers Xseerviresansiy Xpgp lob
L (3 {x—xl),...,.....{x—xj_ll.{x-xj+1}......,,..{x—xnj1
-‘ EFES 25 N (j =2, ) (X =2y el — 2,)

J=1,2, ..., n, be the Lagrange polynomials. Let Q(x) = x? — 2x + 4. Then

It

Z Qlx)) L;(3) equals :

J=1
(A) 23 (B) 25
(c) 27 (D) 29

The initial value problem

d
2 =lele oos(ZE)1 ya = 0

(A)  a unique solution in a neighbourhood of @ if @ = 0

has :

(B) infinitely many solutions in a neighbourhood of @ if a = 0

(C}  a unique solution in a neighbourhood of @ if @ = 1

(D)  finitely many solutions in a heighbourhood of @ if a = 1

The integral of function flx) = 2|x| + |x — 2| over the interval [-1, 1] is
computed using trapezoidal rule with partion points of step size (0.2). The
difference between the computed value and actual value is -

(A) 0.2 (B) -04

(&) ] (D) -0.2

Math. Sci-II 12




36.

37.

38.

The ODE "+ y = x cos x is solved by the method of undetermined coefficients.

The form of the particular integral is :

(A) A cos x + B sin x

(B) A xcosx+ Bxsinx

(C) A x? cos x + B x% sin x

D A x? cos x + B 22 sin x + C xcosx + D xsinx

If a is an integer and if

d’:laa+—1~a5+ a' +-?ia
T 105 '
then :
(A) deN (B) del
(C) deR-Q D) deQ-Z

The least squares regression line 1s the line :

(A) which is determined by use of a function of the distance between the

observed Y's and the predicted Y's

(B) which has the smallest sum of the squared residuals of any line through

the data values
(C) for which the sum of the residuals about the line is zero

(D) which has all of the above properties

Math. Sei-11 13 [P.T.O.]




39.

40.

41.

42.

In single-facrtor ANOVA, MSTr is the mean square for treatments, and MSE
is the mean square for error. Which of the following statements are not true ?
(A)  MSE is a measure of between samples variation |
(B) MSE is a measure of within samples variation

(C)  MSTr is a measure of between samples variation

(D) The value of MSTr is affected by the status of (true or false)

For any two events A and B, which of the following are always correct ?

(A) P(A or B) = P(A) + P(B)

(B) P(A or B) = P(A) . P(B)

(Cy P(A or B)

]

P(A) + P(B) - P(A and B)

(D)  P(A and B) = P(A) . P(B)

Which of the following statements are true for the following data values :
9, 7,8, 6,9, 10 and 14 ?

(A)  The mean and median are euqal

(B) The mean is larger than the median

(C) The mean is smaller than the median

(D) The mean and the 10% trimmed mean are equal

A travel agent has a list of 400 regular customers. Of these, 80 have been

to Delhi and 100 to Mumbai. There are 20 who have been to both Delhi and

Mumbai. The probability that are person selected at random from the list

has not been either to Delhi or to Mumbai is

(A) 045 (B) 0.50

(C)  0.60 (D)  0.55

Math. Sei-11 14
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43.

44.

45.

46.

Let x and ¥ be independent N (0, 1) random variables. What will be the

(x +¥)°
distribution of —— 37 7

(x—)
(A) Cauchy
(B) t-distribution
(C)  F-distribution
(D) Normal distribution
If X has discrete uniform distribution on 0,1, 2, ...... . m and the mean of
the distribution is 10. Then the value of m 1is :
(A) 10 (B) 15
(C)y 20 (D) 25
Let a sample space S be the open interval (0, 1). Let events A, B and C be
given by the interval (0.3, 0.6), (0.5, 0.8) and (0, 0.2) respectively. If the
probability of an event is equal to the length of the interval, which of the
following statements is FALSE ?
(A) A and B are not independent events
(B) AuB and BuC are exhaustive events

(C) B and C are mutually exclusive but not independent
Dy PA'UB) =09
Let Y, Yg, Y3 and Y, be independent standard exponential variables. The

s g Y+ Y5
distribution of Y. .Yy, s same as that of aX where :
g+ Xy

(A) a=6andX ~ By (2 2
B) a=1andX ~ By (2, 2
() a=6and X ~F (2 2
M a=6andX ~F (4,4

Math. Sei-I1 15 [P.T.O.]




47. Let X be a random variable with edf

0 . x=0
F(x) =
l1-e*, x>0

1 .1
The value of P(ZEE 5"] is :

3.
1 1
(A) 12 (B) 3
1 ;
(C) a (D) g3 _p

48. Let X and Y be two independent discrete random variables with EX)=np
and E(Y) = A. Let the distribution of X given X + Y = 5 is binomial with
parameters 5 and %. Then :

(A) X and Y have binomial distribution with parameters (2, 14) and (3, %)

(B) X has binomial distribution b (2, ¥£) and Y has Poisson distribution
with A = 3

(C) X and Y have Poisson distribution with A = B

(D) X and Y have Poisson distribution with A=2p

49.  Consider the following statements in respect of the two types of errors (o, B)
of a test procedure :

(@) It is not possible to minimize o and B simultaneously, since one generally
increase with the decrease of the other

@) In the classical tests, greater protection is given to o

Which of the above statements is/are correct ?

(A) (i) only

(B)  (if) only

(C)  Both (i) and (ii)
() Neither (i) nor (ii)

Math. Sci-II 16




-

50. Match the following lists :
List 1
i P[U AJ-]EZ P(A ;) @
j=1 5=1
m  E(w) <E(=")E0H (®)
n n ip n ip
I11. Z X ¥i ‘5‘[2 xip] [Z J’a‘p] ()
i=1 i=1 i=1
, n 1/p
/
V. [Z{x;‘ +J‘x]p] ! 5[ xip]
i=1
™ 1/p
+[Z :":'P] (d)
i=1
The correct match is :
(A)  I-(e), II-(a), 111-(d), IV-(b)
B) L), Il-(a), III-(b), IV-(c)
(C) (b)), Ii-(c), 1II-(d), IV-(a)
D) 1-(d), II-(e), TI-(b), V-(a)
Math. Sci-Il 17

List 2

Minkowski inequality

Holder’s inequality

'Chebeshev’s inequality

Doob’s inequality
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