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MATHEMATICAL SCIENCES
Paper - 11

NOTE: This paper contains SEVENTY FOUR (74) multiple-choice / Assertion &

Reasoning/ Matching questions, each questions carrying two (02) marks.
Attempt ANY FIFTY questions.

1 | 1 ‘
a =—- + S T + —{n=123,....
et &=y Y aa2 o @ )
Then
) f{a,}is not bounded

@) {a,}is boundedbut not convergent

{a.}is convergent and fim a, 2 1
© " 8 n—sw " 2
lim 1

a ¢is convergent and a, <-—

@) f{a.} g e 30 <3

x if x is rational

fix)=
Define 1X) {0 if x is irrational

as a function from IR to IR.

Then:

(A) fis continuous at all points except x = 0
(B) fis continuous at all irrationals only
(C) fis continuous at x = 0 only

(D) fis continuous at all rationals only.

Let f:IR > IR and g:IR - IR be two functions such that f.g (product) is
differentiable at 0. Then

(A) Dboth f and g must be differentiable at 0

(B) exactly one of f and g must be differentiable at 0, and f(0) g (0) = 0
(C) neither f nor g need be differentiable at 0 '
(D) one of f and g must be differentiable at 0 and both £(0) and g(0) are 0.
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£(x)=0 (xe[O,llx#—:;),

Then
(A) fis continuous on [0, 1]
(B) fis not continuous but is Riemann integrable on [0, 1]

(C) fis not Riemann integrable on [0, 1] but |f| is Riemann integrable on
(D) fis Riemann integrable on [0, 1] but |f] is not.

5. Letf(z) =-2 (xy+x) +i(x2-2y-y2).
(A) fis not differentiable at 0
(B) fis differentiable at 0 but not analytic at 0
(C) fis analytic at all points of ¢ but is not bound in o
(D) fis analytic and bounded in the whole complex plane .

2n

. ~1)"
6. The series nZz:( ) (2n)!

(A sinz-z B) tanz

for |z| <o represents

z’ z’
©) secz—g—!- D) cosz—1+—é—.

1
If C is the unit circle taken in the positive direction j%’ dz =
C

=~

@ 2mi ® 0
©)  -2ni ® 1

8. The dimension of the space of al! linear maps from IR® to IRR (for n >2 is

A n ®B) n!
(C) n2 (D) infinite.
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10.

11.

12.

13.

14.

A)

2 3 0o 1

o : . j4 -1 & o
The coefficient of 4 3 in the characteristic polynomial f(A) of %L 0 3 -4 8}: is
, ) 2 1 -4 2
2 3 3
0 O 1

©)

Let T=IR? - IR? be defined by T (x, y) = (2x — 5y, x — 2y). What are the
invariant subspaces of T ?

@A)
B
©)
)

only {0}

infinitely many

IRZ2 and {0} ‘ ,
IR2, { 0} and the subspace generated by (1, - 1).

Which of the following statements is false ?

A)
(B)
©
(D)

A 3 x 3 matrix with only one eigen value cannot be diagonalised.

A 3 x 3 matrix with two eigen values cannot be diagonalised

A 3 x 3 matrix is diagonalizable iff it has 3 distinct eigen vectors.

A 3 x 3 matrix must have three distinct eigen values to be diagnotizable.

If A= (3 ‘J which one of the following matrices is the zero matrix ?

(A A2+ 2A+ 31 B AZ_3A+41
(C) AZ-5A-21 D) AZ-2A + 4]
Let X be a binomial r.v. with mean % and variance '2 Then P(X = 2) is
1 8
@ 3 ® 3
8 I
© 5 D -
0 if x <1
Let FO)=<x+1)3 if 1<x<2
1 if X222
be the d.f. of a r.v.X. then E (X) is
4 1
1 7
© 3 O <.
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15. Let a sample space S be the open interval (0, 1). Let events A, B and C be given
by the intervals (0.6, 0.9), (0.7, 1) and (0, 0.5) respectively. If the probability of
an event is equal to the length of the interval, which of the following statements
is FALSE ?

&) P(AUB)=04 ®B) P(ANB)=0.2

© P(B UC): 0.8 (D) events B and C are mutually
exclusive and independent.

16. A card is drawn at random from an ordinary pack of 52 cards and is replaced.
This is done 5 times. What is the conditional probability of drawing the ace of
spades exactly 4 times given that the ace is drawn atleast 4 times ?

51 255
A) 5 B) 256
12 1

17. E and F are independent events such that the probability of atleast one of them

occurs is % and the probability that E occurs but F does not occur is % . Then
P(F) is |
4 1
N ® +
2
© 5 o 5

18. X is a Poisson r.v. with variance equal to 2.5. Which of the following statements
is FALSE ?
A EX2 =875

1
B) coefficient of variation of X is \/E

©) PX>0=1-PX<0)

PX=1) _
(D) _*P(X=O) —\/_2_.5_

Math Sci. P-II 6




19.

20.

21.

22.

23.

Let X be a closed Convex subset of the Euclidean space EM and let yeE"

' Consider the statements

S1: yeX

S2: there exists a hyperplane containing y such that all x e X belong to one
open half space produced by that hyperplane.

Then which of the followmg is correct ?

(A) only S1 (B)  only S2

(C) either S1 or S2 (D) neither S1 nor S2.

Consider the LPP consisting of m constraints in n variables (n > m) for which
the following statements are made by a student.

S1: A basic feasible solution (BFS) has at least (n — m) zeros
S2: A BFS is degenerate if any of its basic variable is zero
S3: A BFS has exactly (n — m) zeros. '

Then
(A) only S1 is incorrect (B) only S2is mcorrect

(C) only S3 is incorrect (D) only SS is correct.

Let A be an uncountable subset of IR Then
(A) A may not have any limit point

(B) A has atleast one limit point

(C) A has a limit point only if it is bounded
(D) every element of A is its limit point.

Let IR and Q have usual topology and f:IR - Q be contmuous (IR = the set
of reals, Q = the set of rationals). Then A

A f®=xvyxelR B) fis ‘one-to-b'ne

(C) fisontoQ D) .’ f 1s a constant -m,ap.'

Let f and g be continuous maps from IR to IR. Then
(A) max (f, g)is continuous but min (f, g may not be
(B) min (f g) is continuous but max (f, g) may not be
(C) none of max (f, g) and min (f, g) is continuous

(D) both max (f, g) and min (f, g) are continuous.

Math Sci. P-II 7 [P.T.0.]




24.

25.

26.

217.

Let f, g, h be real valued functions on [0, 1]. Suppose that f is continuous on
[0, 1], g is continuously differentiable on [0, 1] and h is decreasing on [O 1l
Which of the following is necessarily true ?

(A) fand g are of bounded variation on [0, 1]

(B) only h is of bounded variation on [0, 1]

(C) g and h are of bounded variation on [0, 1]

(D) fandh are bounded variation on [0, 1].

Consider IR with a metric d, defined by d(x, y) = 1if x#y
=0 ifx=y.

Then for a<b ,

(A)  all closed intervals [a, b} are compact

(B) all closed intervals [a, b] are connected

(C) no closed interval [a, b] is 'compact ‘

(D) every closed subset of {a, b] is compact.

The stereographic projection is
(A) a homeomorphism of the complex plane onto a sphere
(B) a one-to-one continuous map of the complex plane into the sphere

(C)  acontinuous map of the complex plane onto the sphere which is not one-
to-one

(D)  a one-to-one map of the extended complex plane onto a sphere which is
not continuous.

LetDbe the openumtdlsc {z e ¢ | [Z] <1 } and f= u+1vbe ‘a map from Dto
& . Consider the statements :

p: fis analytic at 0 (

q: u,v satisfy C-R equations at 0

r: Uy, Uy, Vx, Vy are continuous at 0.

Then

A p=>qand p=>r B) p=>qbut pHr
© gq=p D gq=r.
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28.

29.

30.

31.

32.

‘ 1 k 1
The image of {ZE(ZlRe Z>E} under the map W=; is
| 1
A {WE‘Z’R"'W>E} B) {wecZHw-l[>l}

1 . .
(C) {we¢l]w-1!<5} D) {wecsz-ll<1}.

Let C be the circle of radius 5 centered at 0 and taken in the anticlockwise

1
direction. Then '[(Z - 3)(2_ 6) dz=

C

o 2 o 2
@ -5 ® 5

©)  -2ni ® 1

A mapping f from a ring R onto a ring R’ is called a homomorphism of R onto
R'if

(A)  f(a+b)=1f(a)+(b); f(ab) =bf(a), Va, beR

B)  fla+b)=1f{b)+1f(a); flab) =af(b), Va, beR

(C) fla+b)="1f(a)+f(b); fla-b)=1fa)- f(b), Va, be R
(D) fla+Db)=1f(a)+1f(b); flab) =1f(a)f(b), Va, beR.

Under the relation T(ax+By)= aT(x) + BT(y), x €U, yeV, a, BeF, wecall
it a

(A) vector space homomorphism (B) linear operator

(C) zero transformation (D) negative transformation.

Which one of the following is true ?

(A) every cyclic group is necessarily abelian
(B) every cyclic group is commutative

(C)  every cyclic group is a generator

(D) none of these.
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|

33.

34.

35.

36.

37.

Two finite dimensional vector spaces U(F) and V(F) are isomorphic if and only
if

@)  dim (-U) = dim (V) B) UF = V(F)

(C) dim (U) = dim (V) D) dim (U) = dim V).
"Every matrix is zero of its characteristic polynomial". This statement is
(A) linear functional theorem (B) characteristic theorem

(C) inner product theorem (D) Cayley-Hamilton theorem.

Let V= {A eM, (]R) Ais symmetric}. Then dimension of V as a vector
space over IR is

A n B) n?
n(n+1) . n(n-1)
© > o
[0 1 -2 3 -4
-1 0 0 0 O
Let A={2 0 0 0 1 Then
-30 0 0 -1
|4 0 -1 1 0]
(A) detA=0 B) detA=1
(C) detA=3 (D) det A=5.

If V is n-dimensional vector space, then the dimension of the space of all linear
functionals on V is '

(A) n2 B) n

©) P“(_nz—.{-i) (D) none of these.

Math Sci. P-II 10



38. Ifx;=(1,0,2), X9 = (-1, 1, 0) and x3=(3, -1, 4). Then (0, 1, 2) can be expressed
as , :
(A) Linear combination of X1 and x5 only
(B)  The linear combination of x; and Xg as well as linear combination of x;
and x3. ‘
(C) Linean combination of X1 and x3 only
i (D)  none of these.

39. With usual notations employed, the equation of the envelope being a solution
of the differential equation f(x, v, p) = 0, its general solution

(A)  ¢(x, y)=0 forms the family of curves
B  d(x, y, c)=1 forms the family of lines
©€)  é(x, y,¢)=0 forms the family of lines
D) 4, y,c) =0 forms the family of curves.

40. In the partial differential equation, Pp + Qp = R, where u and v are solutions
of the equation, P and Q are

Y N e Ty xEm x w o
Qu v _fu v u v v
® &% % %y % % ax
& & u v du N v du

© %' 5 & Hy x ax
) _None of these.

Ou
41. The integrating factor of gy" +Px=Q 4

| (A) P& B) Pl

| ©C) elt¥ D) ofPo

| ,

i

|

|
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42.

dzy

, 4 ‘
¥ = X, which is solution of 2—5 + 5 A 2y =5+42%, is called
&
(A) complete solution (B) particular integral
©) ycomplementary function (D) singular solution.
43. The equation Pp + Qp = R is called
(A) partial differential equation ®B) Charpit'é ]inear equation
(C) Lagrange's equation . 1)) Lagrange's linear equation.
44. Let £ (x, ¥, z, p, @) = 0 be a non linear partial differential equation. It can be
solved by :
(A) Lagrange's method v (B) Monge's method
(C) Charpit's method (D) Separation of Variable method.
45. The profits for the products A, B, C, D and E of a company are indicated by the
following pie-diagram.
B
C 130
A
D
E
If the profit for E is Rs. 30,000 more than that of C then profit due to A is
(A) Rs. 45,000 (B) Rs. 60,000
(C) Rs. 30,000 (D) Rs. 90,000.
46. If X +Y and X — Y are uncorrelated then
(A) X and Y are independent (B) X-Yand X+Y are independent
(C) X and Y have equal means (D) X and Y have equal variances.
Math Sci. P-II 12



47.

48.

49.

50.

Let Py and Py be probability measures on (€2, 4) . ‘Then

A aP +(l-0)P,isa probabﬂity_ measure for any real number «

v 1
(B) «P, +(1-0)P, is a probability measure only for @ =3

(C)  P(A)=P,(A)-P,(A) is a probability measure
(D) none of (A), (B), (C). |

0 if t<-1

Let X have the d.f. F(®)={(2+t)4 -1<t<1
] t>1
Then var X) is ‘
1 1
A) 5 B) 1
© 1 (D) §

Let p,, denote the correlation coefficient between X and Y with common

variance. Then p, ., is

1+px’
A \}—2—1 B Jl+p,,
1—
© J1+2p,, D) ,_.g’ii

Let Xy, Xy, X3 be a random sample of size 3 from exponential distribution with
mean 1. Let Xy denote the second order statistic. The E X)) is

3

@) ®

[« S RV N N N

© (D) 1.

Math Sci. P-II 13 [P.T.O0.]



51. Suppose we know that the number of items produced in a factory during a week
is a random variable with mean 500 and variance 100. Then the probability
that this week's production will be between 400 to 600 is atlest

A .95 ® 5
(C) .99 o o M) .75,

52. Let X be a random variable With d.f;

0 fe <0
F(x) = ) or x
1-e™ for x>0

Then the value of P (3 <eX 54) is

1 1
@ 5 ® 3
© "1; D) e3-e4

53. Let X(i) < X(z) <... < X(g) be order statistics from a random sample of size 6
drawn from a distribution with p.d.f. '

2x  ,0<x«<1
%) = X <x .
0 otherwise

Then E D((e)] is

2 5
A) 3 (B) 5
.6 - 12
© 7 ) 13

54. X is distributed as normal with mean 1 and variance 4. Given that

X* X K
4 274
is distributed as chi-square with 1 d.f, the value of K is
@A o B 1
€ 4 ® 2.
Math Sci. P-II 14



55.

58.

\
57

. Let Ty be an unbiased and consistent estimator of 6 and g be any continuous

Let X, X, X, and X, be independent standard normal r.v.s. The distribution
of

X, +X,
X2 + X2 is same as that of aY where
8 3
(A) a=1andY hasa t distribution with 1 d.f.

1
B) a=—5 and Y has a t distribution with 2 d.f.

(C) a=.2 and Y has a t distribution with 2 d.f.
(D) 'a=1andY has a t distribution with 2 d.f.

Let r.v. Y be distributed as uniform over (0, 1). For Y =y let the conditional
distribution of X given Y =y be u(0, y). Then E (X) is

y | 1
@ 3 ® 5
o L 1
© ¢ | ® 7

function of § . Consider the statements
a : g(Ty) is unbiased for g(g)

B: g(Ty) is consistent for g(g).

Then

(A)  only a is true (B) only B istrue

(C) a and B are both true (D) o and B are both not true.

Let Xy, Xg ....... , Xp be ii.d random variables from N (g, @) distribution. A
sufficient statistic for g is

@ xTx’ ® Ix

© I ® (Ex, Tx?)

Math Sci. P-II 15 [P.T.O.]




60.

61.

62.

is known. Then MLE of ¢ is

X
@A) X B  X@m)
X Xyt Xe
© K+1 . ®) 2
Let x;, xg ...... » Xp be ii.d exponential r.v.s with rate 3 . Let

H,: A=, and H :A=A, >A,. Then the critical region of the Most Powerful
test is of the form

A X, 2K ® <
©  K,<X, <K, @) x

To test Hy : § = 1 against H, : @ > 1, based on a single observation from

exponential distribution, with mean @, a test rejects Hy if x > 2. The size of
the test is

A) 1-e2 ®) 32—
|
© e2 O l-=e
2
Let x4, ....... , X be independent N (O,cz) . the acceptance region of MP test
for H, :6® =1 against H,:0? = 4is of the form
A 2x}sC ® Xx!=C
©) Z(xi-i )2 >C (D) different from the above.

Math Sci. P-II 16



64.

65.

66.

67.

63.

Let Xy, ....... » Xp be ii.d U (0, ¢ ) rvs. For d > 0 which of the following confidence
intervals has maximum confidence level ?

2
< (X(n) s Xy + d) : D) (X(n) -4, X ) .

- d _ d
@ (X(m X +d) (B) {X-—, x+5)

The error degrees of freedom in a two-way analysis of variance table with h
rows, k columns and r observations per cell, is. , .

(A hk-1 - B rh-DE-1

© hk@-1 ® G-DE-1)C-1).

Consider the single period inventory model with no set up cost, holding cost h,
storage cost p, unit purchase cost ¢ and random demand D. Then the optimal
order quantity y satisfies

C-p p-c
D<y)=—=— P(D<y)=
@ FD=y) p+h _(B) ®=5) p+h
c-p , p-c¢
P(D2y)=—=" PD2y)=
©) (Dzy) pih (D) Dzy) pih

The standard (s, S) inventory policy refers to the situation where
(A)  the stock level q is expected to satisfy s<q<S$ at all times

(B) q=s always but may exceed S

(C) q<S always but may fall short of s.
(D) the stockist is advised to place order if q< S.

Consider a queueing system (M/M/1) which is in a steady state. If the birth
rate A, =A and the death rate u  =p, then the number of customers in the
system at any time follows :

(A) geometric dist over {0, 1, 2,....} if A<p

(B) geometric distribution over {1, 2, 3, ...} if A<p

(C) geometric distribution over {0, 1, 2,.... }
(D) geometric distribution over {1, 2, 3, ...... 3

Math Sci. P-II 17 [P.T.O.]



68. Consider the LLP to maximize Z = 3x; + 7x2 such that
X%, <3
X, +2x, <7, x,, X, 20.
Then an optimal solution is given by
(A) (0, 3.5) B) (71,0
© G0 @) (@, 3).
69. Consider a balanced transportation problem with S sources of supply of an item

and D destinations requiring the item. If the problem is to be formulated as
an LPP the number of constraints in the LPP is

(A) Min (S, D) (B) Max (S, D)
(C) SD | D) S+D.

70. Consider a game played by 2 players with pay off matrix given by
By By Bs By

Ay 8 -2 9 -3
A 6 5 6 8
A3 =2 4 -9 5

Then the game has

(A) no saddle point

(B) a saddle point which corresponds to the strategy (Al, Bjg)
(C)  a saddle point which corresponds to the strategy (Ag, By)
(D) a saddle point which corresponds to the strategy (A3, Bg).

71. If Vigng Vprep and V opt denote the variances of the estimated means under
simple random sampling, proportional and optimum allocation in stratified

random sampling respectively, then

(A) Vopt S Vprop < Vrand ) ) (B) Vopt < and s Vprop
(C) mep < Vrand < Vopt (D) Vprop = Vopt - Vrand

Math Sci. P-II 18



72. If EPC is ignored then V (P), variance of estimated proportion under stratified
sampling is

Wl;l Ph Qh Wh Ph Qh

@ X ® 2
"« W. P,Q W2 P Q

Z h *h h Z h h h

73. The following layout
A B C
B A D
C D A
A B A
corresponds to
A CRD B) RBD
(©) LSD D) BIBD.

Swag

74. 1f BC is confounded in a 23—factorial experiment, a block in a replicate will have
(A (1), a, be, abe
(B) a, bc, abe, b
(C) a, abe, ¢, b
D) (@), b, be a.
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ROUGH WORK
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