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

and Reasoning/Matching questions, each question carrying two (2) marks.
Attempt ANY FIFTY questions.

2 WeAwul PldR (9%) aglaselu usedl, wR-wig w1 Assi

oitidclivl 3ol 8. YA (MO) Us-lirl Fus, auairl B, HAS Usril
Q () aa 8.

For the series Z €os —13-, which of the following is true ?
n
n=1

(A) It is convergent but not absolutely convergent

B) It ié absolutely convergent

©) lIt is divergent to «

(D) It is not convergent but sequence of partial sums oscillates finitely

If f is a real-valued function uniformly continuous on (0, 1), then which

of the following is true ?

(A) fis a bounded function and would be continuous always

(B) f is a continuous function always but may be unbounded

(C) f may be a discontinudus function but would be bounded always
(D) f may neither be bounded and may not be continuous

For the equation 1 + 2x + x3 + 4x% = 0, which of the following is true ?
(A) It does not possess any real root

(B) It possesses exactly one real root

(C) It possesses exactly two real roots

(D) It possesses exactly three real roots

Math Sci.—II 3 ' [P.T.O.]



4. Iff and g are Riemann integrable functions such that g o f is also defined.

Then which of the following is true ?
(A) g o f is always Riemann integrable

(B) K f is continuous and g is Riemann integrable, then g o f is always

‘ Riemann integrable

C) Ifgis continﬁoué and f is Riemann ihbegrable, theh ‘g o f is always

| Riemann integrable

(D) g o f is Riemann integrable only when one of them is a constant

function

5. The domain of vconvergence of the power series

.

’Z:l (n+1)

| n+2) 2" is :
A) {z: |z| <1} - (B) {z: |z] £1})
©) {0} D {z: |z] <el

6. Ifr={z: |z| = 1}, then what is the value of :

j Cos 2 dz 9

d 2(z-2)
. A) —2ni . | @ -3
| ni '
. © -5 @ o
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If f(z):ezz,z # 0 and f0) = 0 and r = {z : |z| = 1}, then which of the

following is true ?

(A) f has a ;emojrable singﬁlarity at z =0 gnd j f(z)dz=0
(B) fhgs a pole of orde;' 2atz =0 and j f(z)dz‘=.0'

(C) f has an essential singularity at z = 0 and j f(z)dz=0
® | f(z)dz is indéterminate

Suppose B is a non-zero real skew-symmetric matrix of order 3 and A is

a non-singular matrix with inverse C. Then rank of ABC is :

@0 1er2 (B) definitely 1

(C) definitely 2 | (D) definitely 8

Let U = Rs_, be the vector space of 3 tuples of real numbers over R. Let
V be the subspace of U generated by the vectors (1, 2, -1), (4,k—3, 2) and
1, -9, 5). Let W satisfy U =V & W. Then dimension of insk : '

A) O B 1

(C) 2 B D) 3

Maﬂ‘ Sci-'n . 5 ‘ ’ ' . [PaToOo]



‘ 10.

The system of equations :

x4+ % +4z2=5

| - +32 =6
Sy -2 =7
possesses :
(A) No solution (B) Unique solution
(C) Two solutions (D) Infinite number of solutions
11. The real quadratic form X'AX, where
| 1 2 -2
A=|2 5 -4
-2 4 5
is :
(A) Positive definite " (B) Negative definite
(C) Positive semidefinite (D) Indefinite
12. If A is a square matrix of order n > 1 and if
pPA) =ag A" +a; A" -1 4 L +a, _1A+@,-1=0
is ifs characteristic equation then a necessary and sufficient condition
that 0 is an eigenvalue of A is :
,[v (A) @, =0 ®B) a,=1
‘ € a, =2 D) a,=n+1
! Math Sei.-II 6



13. Suppose that the distribution of a rv X is given by :

PX =-1) = 1/6 = P(X = 4) and PX = 0) = 1/3 = PX' = 2).

Then find E( X )

X+ 2
1 ' 1
(A) 36 | (B) 18
1 1
) 9 | - (D 8

14. Suppose X, and X, are independent rvs with a common d.f. F. Let

X = min (X, X5). Then what is the df qf X ?
(A) F2(x) - B) .1 - FXx)
©) (1 - Fa)? M 1-Q1 - F)?

15. The joint distribution of two rvs X and Y is given below :

Y 1 2
X
1 1
0 r 1
1 1
1 r 1
Let P = {(x < %) (Y > 1)}, P, - {(x > %) (Y > 1)}. Then which of the

L

following holds ?

(A) The events in both P, and P, are independent
(B) Only in P; the events are independent

(C) Only in P, the events are independent

(D) In both P; and P, the events are not independent

Math Sci.~IT 7 [P.T.0.]



17.

18.

16.

C&sider the functions :

e , if x<0

Fl(x)=
1 , if x20

and

0. , if x<0

Fy(x) =
o) {lv—e‘z"‘ , if x20

Then which of the following is true ?

(A) Both F; and F, are dfs.  (B) Only F, is a df.

(C) Only F, is a d.f. (D) Neither F; nor F, is a d.f.

Let X and Y be two independent Poisson r.vs. with EX = EY. Let
a = P(X < 2|X + Y = 5). Then what can you say about o ?

(A)a<% | | (B)’a>% |
1 ' .
C) a= 3 (D) o cannot be evaluated

because EX is not known
If P(A) = 0.63, P(B) = 0.5 and P(A’ ~ B) = 0.07, then what is P(A U B) ?
(A) 0.93 (B) 0.70

(C) 0.53 (D) 0.46

Math Sci.-1I 8




19.

20.

21.

Consider an L.P.P. for which the constraints are given by the equation

Ax =b ... (*). Where A is an m x n matrix with n > m. Suppose x, satisfies

(*). Which of the following conditions will make a_zo a basic feasible
solution ?

(A) It contains exactly (n - m) zeros

(B) It contains at most (n — m) zeros

© It conté.ins at least (n -~ m) zeros

(D) It contains at least m zeros

Consider the following L.P. Preblem :

 Maximize x + 3y +2z
Subject to x+y<3
x+2<2
y+z<3

xZO,yZO,zZO..

Then which of the following solutions is optimal ?

A x=1,y=2,2z=1 B) x=1,y=2,2=0
1 5 1
(C)x=-2-,y-§,z=§ D) x=0,y,=3,2=0
Consider the series Z 21 . Which of the following is true ?
n=4 n -1 A

(A) The series converges and its sum is a rational number
(B) The series diverges to «
(C) The series oscillates

(D) The series converges and its sum is an irrational number

Math Sci.~II | 9 ' [P.T.0.]



22,

23.

- 24,

Let A be the set of all real algebraic numbers and B be the set of all sequences

whose terms are members of {0, 3}. Then :
(A) both. A and B are countable

(B) A is uncountable and B is countable
(C) A is countable and B ig uncountable
(b) both‘ A and B are uncountable

Let f: [0, 21 - R be any monotonic function. Then which of the following

is true ?

(A) f must be continuous everywhere, but f may not be differentiable

everywhere
(B) f must be continuous éverywhere except for a countable set
(C) f must be differentiable everywhere

(D) f need not be continuous at any point

Let &,(x) = "—%;Cg, xeR n=123, ... . Then the sequence {g,} :

/1+

(A) converges pointwise everywhere and the limit function is continuous

everywhere

(B) converges pointwise everywhere and the limit function is not continuous

at some points .
(C) converges pointwise only at x = 0

(D) converges pointwise at no x € R

Math Sci-II 10



25. Let f(x)= %, x # 0. Then which of the following is true ?
(A) lim f(x)=w ' (B) lim f(x)=0
x>0 x>0
(C) lim f(x)=1 (D) lim f(x) does not exist
x>0 o ‘ x>0

26. If Arg(z+3)= %, then the least value of |z]| is :

‘ @A) 3 . om B
| - 2
1 | -

© 3 | D) %_?l

27. Thé image of {z : Re z < 0, |Im 2| < =} under the exponential .

- function is :

"(A) intgrior of unit circle — {z : Re z = 0}

(B) lower half plane — {z : Im 2z = 0}

(C) interior of unit circle — {z : Re z < 0 and Im z = 0}
(D) upper half plane — {z : Im z = Q}

28. The value of the cross ratio (7 + i, 1, 0, ») is :

(A) 6 +1i , B) -6+
' © 6-i ‘ D) 6 i
29. The function flx, y) = x° + ax?y + bxy? + cy3 is entire only if :
| (A)q=3i,b=—3,c=i B) a=38i,b=-3,c¢c=-
‘ (€ a=-8b=3c=i D a=

-3i,b=-3,c=1i

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



30.

31.

32.

3 z-1-i
¥ )= ) o+ 1+ 5)

, then which of the following is true ?

(A) all singularities of f are poles
(B) all singularities of f aré removable

(C) f has a pole and a removable singularity

| (D) f has no singularifies

If H and K are subgroups of a group G and S=H N K, T = H U K, then
which of the following is true ?

(A) Both S and T are subgroups of G

(B) Neither S nor T is a subgroup of G

(C) S is a subgroup of G but T may not be a subgroup of G

(D) T is a subgroup of G but S may not be a subgroup of G

Let H be a subgroup of a group G and N(H) = {g € G|gH g1 = H). Then

which of the following is true ?

(A) N(H) may not be a subgroup of G

(B) N(H) is a subgroup of G and H is a normal subgroup of N(H)
(C) N(H) is a subgroup of G but H may not be a subgroup of N(H)

(D) N(H) must be a normal subgroup of G

Math Sci.-1I 12



33. Let G be a group, A(G) be the group of all automorphisms of G under

the binary operation of composition and

IG) = T, € AQ)|g € G, T,x) = g'xg, ¥z € Gl.
Then which of the following is true ? |
(A) I(G) is a subgrduﬁ of A(G), .w‘hich may not be normal
(B) I(G) may not be a subgroup of A(G)
(C) I(G) must be an abelian subgroup of A(G)
(D) I(@Q) is always a normal subgroup of A(G)

34. Let U be an ideal of a ring R, nU) = {x € R|xu = 0 for all # € U} and
[R:U] = {x € Rlrx € U for every r € R). Then which of the following

is true ?

(A) U) and [R : u] are both ideals of R

(B) r(U) is an ideal of R bth [R : u] need not be an ideal of R
(C) r(U) need not be an‘ ideal of R but [R : u] is an ideal ;;f R
(D) none of r(U) and [R : u] may be an ideal of R

35. Let X be the set of all polynomials with real coefficients of degree 4 along
with zero polynomial and Y be the set of all polynomials with real coefficients
of degree < 4 along with zero polynomial. Then which of the following is

true ?7
(A) X and Y are linear spaces over R and X is a linear subspace of Y

(B) X and Y are linear spaces over R and X is not a linear subspace
of Y

(C) neither X nor Y is a linear space over R

(D) Y is a linear space over R but X is not a linear space over R

Math Sci.—II 13 ' [P.T.O.]



36.

37.

38.

39.

-LetM=[

Let T :> R* > R“_ be a linear transformation. Then which of the'following
is true ?

(A) T must have some real eigenvalues which may be less than 4 in number
(B) T may not have any real eigenvalues at all

(C) T must have infinitely many real eigenvalues

(D) T must have exactly 4 real eigenvalues

2 0

5 I:I. Then M satisfies the relation (I denotes 2 x 2 identity
matrix) :

(A) M2 + SM - 21 = 0 B) 2MZ2_5M +1=0

C) M2-3M +2I =0

(D) 2M? + 5M -1 =0
Let T, : R3 > R3 be defined as Ty(x, y, 2) = (x, y + 1, 0) and
Ty : R3 5 R3 be deﬁned as Tolx, y, 2) = (x +y, y + 2, z + x). Then which

of the following is true ?

(A) Both T, and Ty are linear transformations

(B) Neither T; nor T, is a linear transformation

© Ty is a linear transformation but Ty is not a linear transformation
(D) Ty is not a linear transformation but Ty is a linear transformation

As x > o, every solution of

2
ngyy+4x%+2y=‘2,x>0

approaches to :

(A) » (B) 0
© 1 (D) -0

*Math Sci.-1I . | , 14




40. The bacteria in a certain culture increase at a rate proportional to the number

present. The differential equation governing the process is :

(A) %‘:— = ky, where k is any reai constant
®) % - B,

(&) %: y+ ke,

(D) %—:2‘2 = k2y |

dy
dx
solution ?

(A) x2 + y2 =c¢ (éonstant) and x» is any real number
(B) y=\/_c—_x2,—w/ESxS\E :
(©) y=—m,—ﬁsxs~/5
@ y=ye-o* -Je<x<e
42. Which of the folloWing is a solution of

%+2%+3§—§=0 ?

(A) =z

sin (y — 2x) + ¥y cos (y + x)
.(B)z=xsin(y+2x)+cols(y,—x)

) =z

sin (y = 2x) + cos (y - x)

(D) z =y sin (y + 2x) + x cos (y + x)
Math Sci.-II 15

- 41. For the differential equation ¥ ==+ x =0, which of the following is a

[P.T.0.]



Which of the following is a solution of :

L9 _yg,
x oy 0

(A) u =exp (y - 2x)

B) u=2c +y?3
C) u=@w + 2x) exp (y — 2x)
D) u=(x+ 2y) exp (y — 2x)

The partial differential equation having the family of spheres
(x - a) + @y - b)2 +.22 = c2, where a, b, ¢ are constants, as its integral

surfaces will be :
(A) linear & first order (B) non-linear & first order
(C) linear & second order (D) non-linear & second order

The average of a group of 20 observations is 16. If 2 observations with average

10 are discarded and 6 observations with average 10 are included in the

group, then what is the percentage change in the average of the group ?

(A) 0.0% ® (B) 6.25% decrease
(C) 6.66% increase | (D) None of these

Let the line of regression of X on Y corresponding to a data set be
x=2y +4. If U =2X + 4, V = 3Y - 4, then find the coefficient of regression
of Uon V: |

(A) 3/4 . (® 3
©) 43 D) 2
‘Math Sci—II 16 K



47,

49.

At a company employees must report at 7.30 a.m. The arrival times of
employees follow normal with mean p = 7.25 am. and standard deviation
of 4 minutes. Find the probability that an employee arrives late. (®(x) denotes

the distribution function of X ~ N(0, 1))

5 5

@A 1-o (Z) ® @ (Z)

.05 05
©) @ (T) | o 1-® (—4—)
Let X and Y be iid exponential E()) variates. Then what is the distribution

| X

of X+Y ?
(A) Beta (2, 1) of Type I (B) Beta (2, 1) of Type II
(C) Beta (1, 2) of Type I (D) Beta (1, 2) of Type II

Let X, —2 > X and Y, —2> Y. Then for X, + Y, — 2> X +Y téhold,
which of the following is approﬁriate ?

(A) only if both X and Y are degenerate

(B) only if both X, and Y, arek independent, V n 2 1

(C) only if X or Y is degenetate

(D) none of the above |

For CLT to hold for a sequence {X,} of iid rvs, which of the following is
appropriate ?

(A) It is necessary that E (X}‘) <o, VK21

(B) It is_sufficient that E (Xf) <o

(C) It is sufficient that characteristic function ¢x,(t) exists

(D) It is sufficient that E (X;) = 0

Math Sci.—II ’ . . 1 7 , [P.T.o.]



51.

Let (X, Y) have density

MAge?ME=R2y x50, y50
f (x’ y ) = .
0 , otherwise
Then find PX < Y).
Ay M
B Greng) B g +22)
A Ay
(©) A A9 (D) (A * M)
52. Let the rv X have density
1-1-% , O0<x<2
f(x) = .
0 , otherwise
1 3
Pil—- <X< —
Then find (2 | 2).
3 1
(A) 2 (B) 2
S | 2
© 1 (D) 3 ,

53. Let {X,},,; be a sequence of iid Bernoulli B(1, p) variates, and N ~ P(A),
Poisson with mean A. Assume N is independent of {X,}, and Sy = 0, degenerate
at zero. Then what is the distribution of Sy = X, + ..... + Xy ?

(A) Binomial B(N, p) (B) Poisson P(Ap)

(C) Negative binomial NB(a, p) (D) Geometric G(N)
54. Let X ~ U(0, 6) for 6 > 0. Then which of the following holds ?

A) VX) < EX) (B) VX) > EX)

©) VX) = EX) (D) Nothing can be said in general
Math Sci.—II 18
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55.

56.

57.

Let X ~ B(n, p). For the distribution to have a unique mode, which of the

following is appropriate ?
(A) np is an integer (B) (n + 1)p is not an integer
(C) (n — 1)p is an integer (D) (n — 1)p and np are both integers

Let X,, ..... X, be iid N(0, 1) variables. Consider

XfoTn iy . A%
ey B

1

Y,

Then which of the following is true ?

(A) Both Y; and Y, follow ¢, _ ;

(B) Both Y; and Yq follow £,

(C) Y, ~ t, _ 1, but Y, does not follow ¢,
(D) Y, ~ ¢, but Y does not follow ¢, _

Let T, and T', be two independent unbiased consistent estimators of
a parameter 0. Then which of the following is an unbiased estimator

of 62 ?
(A) T2 ® T2
© T,.T! (D) None of these
1

Let X;, Xy, ....., X, be a random sample from N(u, 1) and let T = X2 -—=
be an estimator of p2. Which of the following properties does T
possess ? ‘

(1) T is unbiased estimator of p2

" (2) T attains Cramer-Rao lower bound of variance

(3) T is UMVUE of p2.
(A) (1) only (B) (1) and (2) only
(C) (1) and (3) only D) (1), (2) and (3)

Math Sci.—II 19 [P.T.O.]



59. Let X;, Xy, ...., X, be a random sample from N(0, c%). Find estimator of
o2, obtained by the method of moments. |

1< . 1 2
@ 2% ® X
. 1 i=1
1 ¢ 1 <
© 712 _lg(xl—

60. Let X, X,, ..... » X, be a random sample from Poisson distribution P()L).

i=1
T
@& (B) (1 - 1)
n
T
©) (1 - l)" (D) None of these
n

" 61. Consider an exponential distribution with mean 6 € {2, 3}. Consider the
problem of testing Hy : 6 = 3 V/s H; : 6 = 2. A random sample of size
. 5 . . L
5 is selected. If T = Z X; is the sum of the observed values, what is the
i=1 ) .

critical region of size a ?

(A) T 2 Cy where Cj is such that P(T > Cy[A = 2) = a
(B) T < Cy where C is such that P(T < Cy|A = 2) = a
(C) T 2 Cy where C; is such that P(T > Cy{A = 3) = a

M T« Co where Cg is such that (T < Cy|A = 3) = a ,
62. LetX,, ... aneudN(G ) Hy:02=1,H,:062> 1 Whlchofthefollowmg

is the form of the acceptance region for H, for a suitable test ?
@ Y x?<e | ® Y (X -X>c

© ¥ (X - X) <ec D |Xj<ec
Math Sci.-1I 20




67.

‘Let the problem of interest be to test that observations have u(0, 1) -

distribution. If observations are 0.82 and 0.31, which of the following is
the value of the Kolmogorov-Smirnov statistic ?

(A) 0.32 (B) 051
(C) 0.82: (D) 031

Consider the problem of testing for x to be the third quartile of a continuous
distribution. Let T be the number of observations less than x, in a random
sample of size n. What is- the null distribution of T ? ~

(A) B(n, 1/2) (B) B(n, 1/4)
(C) B(n, 3/4) ‘ (D) None of these

Which of the following relations, given in standard notations for M/M/1 model,
is not true 7

1
A) W, =W, +— (B) L, = AW,
¢ L.=L +21 D) L. =AW
© Li=L+y D) L, = AW,

For a supplier’s model with instantaneoﬁé production and without shortages,
find Wilson-Harris lot size formula : :

(A) |2DC,/C, (B) .2C,/DC,
() DC,/C, (™ ,C,/DC,

where D is demand per unit time
C; is holding cost per unit time

C, is ordering cost per order

(]

For an M/M/1 queuing model with A = 30 customers per day (24 hours)

1 , ,
; = 36 minutes, find the expected number of customers in the system.

(A) 5 B) 4
©) 3 D 1

Math Sci.1I _ - 21 [P.T.0.]



68. The following is an optimal simplex tableau of an lLp.p. where X,, X, are
decision variables and Xg, X, are slack variables.

¢; 2 4 0 0

Objective Basic
coefficients  Variables Soln. |X; X, X4 ' Xy
4 X, 52 |1/2 1 172 0
0 X, - 32 |2 ‘0 -1/2 1
Zi-¢;| 0 0 2 0

Then which of the following is the right hand side vector of the
original l.p.p. ?

(5/2 | 5)
(5 -4
(€) \3]_ o | (D) {5)

69. For a primal-dual pair with max 2, as primal objective and min z, as dual
objective, which of the following is always true ? :

(A) 21 > 29 (B) 2y =2,
©) z, < 2, D) 2z, 2z
70. Consider a two-person zero-sum game, given by :
Player B
B, B, B
A, 2 4 5
Player A A, | 10 7 Q
A 4 P 6

To have the saddle point at the entry (2, 2) which set of range of values
of P and Q is incorrect ?

A P<7,Q>17 B) P<7,Q=>7
©C)P<7,Q27 D P>7,Q>17
Math Sci.-I1 22
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71.

72.

Two persons P, and Py draw simple random samples of size 3 from a
population consisting of {U;, Uy, Us, U, and Ug). The samples that they
drew were :

Py : {Us, Uy, Uyl and Py : {U,, Ug, Uyl
Then which of the following statements is definitely false ?
(A) P; must have drawn by SRSWR
(B) P, must have drawn by SRSWR
(C) P; must have drawn by SRSWOR
(D) Py must have drawn by SRSWOR

In large samples, with SRS, what is a condition for the ratio estimate

A

XATR = %— .X to have a smaller variance than the estimate ¥ = Ny ?
(A) 2p > C,/C,- : (B) 2p < C,/C,
(€) 2 < C,/C, (D) 2 > C,/C,

Where C,, C, and p are respectively the coefficient of variation of x, y
and the correlation coefficient between x and y.

73. Which of the following basic principles is suitable for estimation of the
magnitude of experimental error ?
(A) Randomization : (B) Replication
(C) Local control (D) All these three
74. The following is an ANOVA TABLE of an LSD with 6 missing values denoted
by a to f.
Source d.f. S.s. m.s.s. F,
Rows 4 68.00 17.00
Columns 4 150.00 37.50
Treatments a b c - 7732
Error 12 128.00 d
Total e f
| ‘Then find the value of b.
(A) 4 (B) 330
(C) 676 ' (D) 82.50 _
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