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MATHEMATICAL SCIENCES
PAPER-II
Note : This paper contains FIFTY (50) multiple-choice/matching questions, each

question carrying TWO (2) marks. Attempt All the questions.
i

1. Let

E? + e + L, n=12 ...
7 4n-1

Then which of the following is true ?

(A) la,} is unbounded having one limit point zero

(B) {a,} is bounded having one limit point zero

(C) {a,) is a Cauchy sequence of rationals converging to an irrational

number
(D) {a,) is not a Cauchy sequence

. m
2, Every rational number x can be written in the form x = Py where n > 0

and m and »n are integers without any common divisors. When x = 0 we take

n = 1. Define f on the set R of real numbers as :

0 if x 1sirrational

o —1— if x=—
n n

Then f satisfies :

(A) f is continuous on whole of R

(B} f is continuous only at every irrational point
(C) [ is continuous only at every rational point

(D)  f is discontinuous at every point of R
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3. The equation 2x ~1-sinx =0 has :
(A) Exactly one real root
(B) Exactlf two real roots
(C) Exactly four real roots

(D) Infinite number of real roots

x
4. Suppose fn(®) = lond and f(x)=0 for all xR, then for the sequence
{f,} which of the following is frue ?
(A) (£} converges uniformly to f over [-1, 1] only

(B) {f,} converges to f pointwise but not uniformly over any interval

containing zero

(C) {f,} converges uniformly to f b!nfy on some bounded interval

[A, A, A>0
O ) converges uniformly to f over whole of R
5. The equation |z-1|+[z+1]=2v2 represents a :
(A) Circle (B) Parabola

(C) Ellipse ) Hypefbola

Math. Sci-II 6



6. Which of the following is frue if the functions involved are complex-valued

functions over complex domain C :

(A) |eosz|<1 forall zeC

sin z

(B) ! % dz=0 where r={z:|z|=1}

©) I ‘?3"'&:0 where.r = {z:|2| = 1)

D) I-Si:zdz=2ﬂi where r={z:}z|=1)
7K@ — )2:2_1)2, then Residue of fiz) at z = 1 is :

(A) % , (B) 2%

o & o i

8.  The number of 3 x 3 matrices with eigenvalues 1, /9 and /3 is :
(A) three (B) one

(C) six (D) infinite

Math. Sci-TI 7 P.T.0.]




10.

11.

For what value of A the set of vectors :
{(1,2,3,D,3,2 1,1, 6, 10, 3), (1, 1, 1, 1)}
becomes linearly dependent ?
A) 1 By 2
) 3 (D) Any value
The real values of 2 for which the linear system,
(k+Dx-y+22=0.
-2x+y+2z=0
Bx+382=0
has a non-trivial solution are :
(A) None (B) Two in number
(C) 'Three in number (D) Infinite
The real ql;adratic form

3%} + 3% + 6x2 — 2x,x, — 4x,xq

is :
(A) Positive definite (B) Negative definite
(C) Positive semidefinite (D) Indefinite

Math, Sci.-IT 8



12, If

-8 =T -b]
A=|2 4 3
1 2 2

then which of the following is true ?

(A) : is & characteristic vector of multiplicity 1

(B) is a characteristi¢ vector of multiplicity 2

(C) 1| is & characteristic vector of multiplicity 3

(D) 1| is not a characteristic vector of any eigenvalue

13. The probability distribution of a r.v. X is given below :
PX=0)=0 and P =2)=1-«
If the variance of X is 1, then which of the following is the value of o ?

A o B) 1

1
(C) ) 2

] oo

Math. Sci-I 9 [P.T.0]




14.

15.

16.

17.

Suppose Xy, ......... , X is a random sample of size n from uniform
U(0, 8). Then which of the following is the sampling distribution of

y =max(X,, ....... , X ) ?

(A) G(y;9)=1—[%J,0<y<9 (B) G(y;9)=(%],0<y<9

n;
(C) Gy;0)=ny 0", 0<y<8 (D Gl 9)=1——ez,0<3’<9

Two dice are thrown simultaneously and X; denotes the score on the
i-th die, i = 1, 2. Let X = max(X;, X,). Then what is the value of
PXy=2,X=2)7

A) L (B) L

( 36 ‘ 18
1 1

(8] 12 (D) s

If x and y are independent r.v.s. with distribution functions F and G respectively,

then what is the distribution function of (x + y) ?
@A) [ F+d Gl) B) [ Fla-ydG)

C) Fx)+G(y D  F(x) Glx)

Let x be a Poisson r.v. with Ex = A and let ¥ be a geometric r.v. with
P(y = 0) = P(x = 0). Then which of the following holds true ?

(A)  V(y)=Ey B) V(y)=e™ Ey

(C) V(y)=e" Ey Dy Viy.Ey =1

Math. Sci-II 10




18. Let A and B be two independent events such that the probability of their

. 1 . ‘ o 1
simultaneous occurrence is —. If P (A will occur but B will not occur) = 3

6

then which of the following holds frue ?

(A)

(B)

(®)

45)

1 1
P(A)_E-’ P(B)—§

PQA) = 1, PB) =

oo |
6| =

Hm=%=mm

P(A) and P(B) cannot be determined

19. Consider the following L.P. Problem :

Maximize ¢'x

x20

Then which of the following is true ?

(A)

®B)

©

D)

Math. Sci-I

x, is a feasible solution if x5 2 0

x, is a feasible solution if Ax,=b

X, is an optimal solution if Ax, =5 and x,20
None of the above

11

[P.T.0.]




' 20. Consider an L.P. problem :
Maximize 3x; + Xy
Subject to  x; + 2x5 < 4
6x; + 2x5 < 11
X +%5 <5
Xy, X9 2 0
Which of the following is true ?
The L.P.P. has :
(A) Unique optimum solution
- (B) Two optimum solutions
(C) Infinitely many optimum solutions
(D) No optimum solution

21. Let {a,} be a sequence of real numbers. Consider the statements : (i) {a,}
converges. (ii) {ag,}, lag,}, {as,,;} all converge. Then which of the following

is true ?

(A) (@) = (i) but Gi) = @)
B)  G) &£ Gi) but @) = @)
() (i) => (i) and Gi) = ()

M) ) = @) and (@) =5 G)
Math. Sei.-TI 12



22,

23.

25.

Let A be the set of all polynomials with rational numbers as coefficients and
B be the set of all transcendental numbers. Then which of the following is

true ?

(A) A is uncountable and B is countable
(B) A is countable and B is uncountable
(C) A is countable and B is countable

(D) A is uncountable and B is uncountable

An example of a kernel function K(x, ¢) which is symmetric and separable

18 :
(A) & (B) tan(x + ?)
(C) sin(x® + 19 D) cos(xt)

Which of the following curves is characteristic for the first order PDE

8_u_xa_u=0 ?

yax By !
(A) xF-yt=1 B) xZ+yi=1
(C) y*=x D xy=1

1
Let flx)=x+ 2 x>0, Then which of the following is true ?

(A) fis an unbounded function, which is not continuous at some points
(B) fis a bounded function and 0< f(x)<2 for all x > 0

(C) fis a bounded function and 2< f(x) < for all x > 0

(D) fis an unbounded function, which is continuous everywhere

Math. Sci-II 13 (P.T.O.]



26.

27.

28.

29.

Let S = {(x, x,, x,) e R® : &7 + 22 + x2 = 1} and A be a circle lying on S. Suppose
A does not contain the point (0, 0, 1). Then what is the stereographic projection

of A on the complex plane ?
(A) A straight line (B) A circle

(C) An ellipse (D) A parabola

! ailm
The image of {2 eC:|Imz|< ‘2‘} under the exponential map is :

(A) interior of upper half of the unit éircle
(B)  right half plane |

(C)  exterior upper half of the unit circle
(D) left helf plane

Which of the following methods gives the fastest approximation to the nth

root (n € N) of a given positive real number ?

(A) Bisection method (B) Newton-Raphson method

(C) Regula-Falsi method (D) Fixed point iteration method
If the Lagrangian of a dynamical system, using generalized coordinates x,
y is given by :

Lix, y,x, v, ) = %(:22 - 2xy + ¥?) + bay

then one of the Lagrange’s equations is :

(A4 +y+5y=0 B) F-3+5y=0

© ¥-y-5y=0 M X+y-5y=0

Math. Sci-T ‘ : 14



30. For a conservative dynamical system if the geometrical equations do not contain
the time ¢ explicitly and L, T, V represent the Lagrangian, the kinetic energy

and the potential energy respectively, then :
(A) L - T = const (B) T -V = const
(C) T + V = const D L+ V = const

31. Let G be a group of order 15 and H be a proper subgroup of G. Then which

of the following is true ?

(A) H must be a cyclic group

(B) H must be abelian but need not be cyclic
(C) H may not be abelian but it must be cyclic
(D) H may be neither abelian nor cyclic

32. If N is a normal subgroup of G, then which of the following statements is
false ?

(A) For every geG, gNg'=N
(B) Every left coset of N in G is a right coset of N in G

(C) Product of any two right cosets of N in G, is again a right coset of

Nin G

(D) N must be a cyclic subgroup of G

Math. Sci.-TI 15 [P.T.0.]



33. Let

J(2) = {x'é R|x =m + nV2,

m and n are integers}

and ¢ : J(+/2) - J(J2) be defined as ¢ (m + nv2) = m ~ n+/2 . Then which of

the following is true ?

(A)  J(/2) is not a group under usual addition of real numbers

(B) J/2) is a ring and ¢ is not a ring homomorphism

(©) J(/2) is a group under usual addition of real numbers but it is not
a ring

D) J(/2) is a ring and ¢ is a ring homqmorphism

34. Let E be the set of all even integers with usual addition and multiplication.

Which of the following statements is false ?
(A) E is a commutative ring

(B) E is an integral domain

(C) E is a field

(D) E is an ideal of the ring of all integers

i

Math Sci-1I 16



35. Let
S, =(x,y,2)eR* | 2x — y + 32 = 5) and
S, ={(x,y,22eR® |x+y+2z=0 and 7x -5y -2z =0}.
Then which of the following is true ?

(A) S;is a 2-dimensional linear subspace of (the linear space) R3 whereas

S, is a 1-dimensional linear subspace of R3

(B) S, is not a linear subspace of R3 and S, is a 2-dimensional linear subspace

of R3

(C) 8, isnot a linear subspace of R® and S, is a 1-dimensional linear subspace

of R3
(D} Both S; and S, are 1-dimensional linear subspaces of R®

36. Let T:R®— R? be defined as T(x, y, 2) =(x—y, y—z, z—x). Then which of

the following is true ?

(A) T is 2 one-one map and T is a linear transformation
(B) T is a linear transformation which is not a one-one map
(C) T is a one-one map but T is not a linear transformation

(D) T is neither a one-one map nor a linear transformation

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



37. Let T be a linear transformation from a linear space X to a linear space Y,

M be the range of T and N the null space of T. Which of the following is

true ?

(A) Both M and N must be finite dimensional linear subspaces

(B) If M is a finite dimensional linear subspace of Y, then N must be an

infinite dimensional linear subspace of X

(C) IfN is a finite dimensional linear subspace of X, then M must be an

infinite dimensional linear subspace of Y

(D)  Both M and N may be infinite dimensional linear subspaces

38. The Euler-Lagrange condition for extremals of the functional :

18 @

&) F, =@,

_4d
dx

d
© Fx N E; (Fy')

39. Let y(x) be the solution of

lim y{x) :
X—>»o0

(A) equals zero
(C) equals -1

Math. Sei.-IT
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[* P, 5, y)dz

(B) Fy = (Fye)

a
dy'
d

o +3%xx+2y=smx, x€R. Then

(B) equals 1

(D) does not exist



40.

41.

42,

43.

Consider the differential equation y' = 32— 1, x > 0 together with initial condition
¥(0) = yg. Then for -1 < y5 < 1, all the sclutions y(x) are such that :

(A) ¥y —> —ocasx — o
B) y > -1asx > e
(C) graph of y(x) is concave downwards

(D} graph of y(x) is concave upwards

2
d: d,
What is the singular solution of (_y] rx - y=07

dx dx
(A) x2+4y=0 (B) y=x+1
C =0 D 22 +4y=1

The relation Fix, ¥, z, a, b) = 0 given F, where a, b are constants, satisfying

. dz dz
the given partial differential equation flx 52 ‘a‘;ra—y =0 will represent

its :
(A) general integral (B) singular integral
(C) complete integral (D)  particular integral

The points (x, ¥) lying in the region -1 < y <1, 0 < x < 2, at which the equation

is parabolic, lie on a :
(A} straight line {(B) parabola

(C) hyperbola (D) circle

Math. Sci.-IT 19 [P.T.O.]



44.

45.

46.

Which of the following relations is implied by the characteristic equations

9 dz
of the differential equation z = pg, where p= _z’ 7
. ox dy
(&) g=.Jap (B) p=ayq
(C) p=aq D) p=algq

where a is an arbitrary constant.

In a survey 20 observations on X were collected. The summary of the data

s Zx; =100, ¥x? =1000. It was found that 2 observations were to be

corrected. One record was wrongly taken as 10 instead of 11 and another
one was also taken as 10 instead of 9. By what value s2 — Tx; - )2 /n will

increase after correction ?

(A) zero (B) 0.1
(G -01 D 02
Let (x;, y,),i =1, 2, ........., n be n pairs of observations. Suppose the linear

model y = fix + € is to be fitted. There is no intercept in the model. Let the
OLSE of B be § and y = px- Which of the following equations hold ?

8- 2%
® P ¥ %2
6 2x-x)(y-9)
@ P T(x — x)°
@  3y=3y
(A) 1 only (B) 2 and 3 only
(C) 1 and 3 only (D) 3 only

Math Sci -1 20



47.

48.

49.

90.

X, o , X, are 1id variables with E(X,) = pn and V(X,) = o2. Then which

of the following is correct ?

P|}_(—u|>c£ <1 P[l}_{—u|>ci]<i

(A) n|o 2 (B) = )T 2
_ 9 1 - 1
(C) P(|X—u|>c U)Sl—c—2 (D) P(|X—p|<c0)$c—2

Let X and Y be independent r.v.s. Then what is the characteristic function

of X-Y)?

A ox@oy@® (BY  ox (&) -y @)
ox (&)

(C) rY @ D ox @) oy (-D)

If X, %X and Y, —2 Y, then for X_ +Y, —% X +Y, which of

the following is an appropriate condition ?

(A) X, and Y, are independent, ¥V n 21

(B) X and Y are independent

(C) X or Y is degenerate

(D) Both X and Y are degenerate

Let (X, Y) have joint distribution F(x, y). Then what is PX > x; Y > y) ?
(A) 1-Fi&, 5 (B) (A-Fx{&x)A-Fy(y)

(C) 1-Fxx)Fy(y»+Flx, ) D) 1-Fxx)-Fyy)+Flx, y)

Math. Sa-1I 21 [P.T.0.]



ANTILOGARITHMS

Mean Difterencea

D 1 2 3 4 5 .6 7 8 ¢ [T 23746 8|78 9
3170 | 3177 | 3184 | 318z | 3199 | 3206 [-3214-{ 3221 |2228)1 1 2|3 4 4|5 6 7
3243 | 8251 | 3258 | 3266 | 8273 | 3281|5289 | 3296 (3304 |1 2 2|3 4 5|5 & 7
3318 | 3327 | 3334 {9342 | 3350 | 3957 | 3365 | 9373 (33811 2 2|3 4 55 6 7
9388 | 3404 | 3412 § 0420 | 3428 | 2436 | 3443 | 3467 (3458 |1 2 2|p 4 5|6 B 7
34751.9483 | 3481 | 3499 | 3508 | 3515 | 9524 9882 |as40|1 2 2|3 4 5|/a 8 ¥
3556 | 3565 | 3573 {8561 | 3580 | 3%u7 | 3806 | 3614 |3622|1 2 2|3 4 5|6 7 7
3638 | 9648 | 3666 | 2664 | 3673 | 3681 {9690 | 96ne |3707 |+ 2 3|3 4 5|8 7 8
3724 | 3733 | 3741 | 9750 | 3758.| 3767 13776 | 3784 3793 |1 2 3|3 4 &|6 7 8
3811 | 3810 | 3826 | 5657 | 3846 | 3855 13864 | 3873 38827 1 2 3|4 4 5)6 7 8
3809 | 3008 | 3917 | 2506 | 3936 | 3945 | 3954 3085 (39721 2 3|4 5 5|6 7 8
3990 | 2999 | 4009 |4078 | 4027 | 4038 | 4048 | 4055 |4084-|1 2 I |4 5 B|6 7 8
4083 | 4093 | 4102 | 4111 | 4121 (4130|4140 | 4150 (4189 |1 2 3|4 5 8|7 8 ®©
4170 | 4188 | 4108 | 4207 | 4217 | 42271 4236 | 424& (4258 |1 2 3|4 5 6|7 8 ©
4276 | 4285 | 4705 43051 4975 | 4325 |4335 | 45 (4355 (1 2 3|45 8|7 8 0O
4375 | 4385 | 4205 | 4406 | 4416 | 4426|4425 | 4448 (4457 |1 2 3|4 5 6|7 & @
4477 | 4487 | 4498 |4508 | 4579 | 4520 | 4539 4550 | 4580 |+ 2 3|4 5 8|7 8 9
4681 | 4592 | 4603 | 4813 | 4624 | 4634 |4645| 4656 |4e67 |1 2 3|4 5 8|7 9.19
48BE | 4899 | 4710 | 4721 | 4792 | 4742 14753 | 4764 |4775 |1 2 3|4 5 7B & 10
4797 | 4808 | 4819 | 4831 | 4842 | 4580 | 4864 4675 (40871 2 al4 6 7|8 8 10
4000 | 4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 49ps8 (5000 |1 2 3|5 6 7|8 B 10
5023 | 5035 | 5047 | 5068 | 5070 | 5042 | 5083 | 5105 (5117 |1 2 4|58 € 7|8 8 1
5140 | 5152 | 5164|6770 | 5188 | 5200 | 5212, 52P4.|5236 |1 2 4|8 & 7|8 1011
5260 | 5272 | 5264 |B207 | 5309 | 5321 | 5333 | 634 {5358 |1 2 4|5 & 7|9 1011
5383 | 5305 | 5408 | 5420 | 5433 | 5445 | 54508 | 5470 54831 3 4|6 6 8|9 1011
5508 | 6521 | 5534 | 5544 | 5559 | 5572 | 5585 | 5588 (56101 3 4|5 8 8|9 1012
$€38 | 5840 | 5662 | 3875 | 5689 | 5702 [&715 | 5726 (5741 |1 3 4|5 7 8|9 1012
57688 | 5781 | 5794 | 5608 | 5821 | 5834 | G848 | 5881 |5875|1 3 4|5 7 89 111
E002 | 5916 | 6929 |5943 | 5957 | 5970 | 5684 | sopa (60121 3 4.5 7 8 [1011 ¢
6039 | 8053 | 6067 {6081 | 6096 | G100 14124 | 0198 |615211 2 4|6 7 8|1011 18
8180 | 8194 | 8200 | 8223 | p237 | 8262 |26l | 6201 |6295]1 3 4|6 7.9 [101113
6324 | 6330 | 6953 | 5385 | 6383 | G397 |ed12 | 8427 (6442 |1 3 4|8 7 9 |1012 i3
6471 | 6486 | o501 {6516 | 6531 | osas | ekar | es77|esez |2 8 S|6 & 9111214
6622 | 8837 | 6853 | 0A56 | 6643 | 6008 | 6714 (6730 67452 3 5|6 B 2 (111214
6776 | 6792 | 8808 | 8823 | 6835 | 0055 | 6871 | @a7 |6002:/2 3 S8 B 9 (111914
B934 6950 | 6066 |68a2 | 6908|7015 | Y31 ! 77 (Y083 |2 3 & |8.8 10[1113
7006 | 7112 | 7120 | 7148 | 7161 717&1719‘ 7211 (7228 (2 3 57 8 10/12 151
7261 | 7278 | 7205 | 7317 | Tars | 7345 | rmeg ma.lrsqe 2 3 &7 B 19/12 131
7430 | 7447 | 7484 | T48Z | 7499 | 7816|7534 | 7551.|7660-[2 3 6|7 B9 10|12 14 ¢
7600 | 7621 | 7630 | TBBE | 7674 7691 | 7700 | 7727 |7745 |2 4 67 9 11|1214 16
7780 | 7798 | 7816 | 7634 | 7852 | 7870 (7080 | ?007 (792512 4 S}7 9 11[1314 1
7962 * 7980 | 7008 | 8017 | 8035 | 0054 | 6072 | 8061 |8110|2 4 8|7 0 11|13 1517
8147 | 8166 | 8185 | 8204 | 8222 | 0241 | 8260 | 8279 (8299 (2 4 8|8 ° 11[131517
8337 | 8356 |- 8375 [ B305 | 8414 | 8432 18459 [ 472 |8492 |2 4 6|8 10 12|14 151
8531 | £551 | 8570 | 8560 | Bu10 | 8630 |B850 8670 /86ac |2 4 6 |6 10 12|14 16 18
8730 | 8750 | 8770 | 8720 | 8010 | 8631 | 8051 |'8a72 |8892.|2 4 6|8 1012/1416 1
8933 | 8954 | 8674 | G965 | D016 | 0036 (9057 | 9078 |09 |2 4 68 1012|1817 4
9141 | 9162 | 8183 | 5204 | 9226 | 0247 {0260 | 9200 |o311]2 4 el8 11 1315 171
9354 | 8876 [ 6397 |B410 | 9441 | 0462 [ 0434 | U505 (8528 |2 4 7 |8 11 13[15 17 2
9572 | 95D4 | ou18 | 9638 | 5651 | 9883 | 0705 | 0727 |o7se |z 4 79 11 1316162
9795 | 9417 | 9640 | 5263 | 0650 | 6908 |0931 | 085 | DOF7 |2 3 7|2 1114|1618 2
11 22



ROUGH WORK
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