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No, log No. log

n=3.14159 049715 In x=log x=(1/M)=log,x  (1/M)m2 30250 0.36222

9=271828 0.43429 logx=10g,, x= Miog x M=0.43429 163778
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LOGARITHMS
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ANTILOGARITHMS
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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.

1. Let (a,) and (b,) be sequences of real numbers such that a, > 0 and

- a,
b, >0V neN. Let “ = for neN.

n

If (a,) converges to and (b,) converges to b, then :
(A) (c,) is convergent

(B) (c,) is convergent only if b > 0

(C) }}_I}} sup ¢, = if (c,) is not convergent

D) (c,) is always bounded

n T
— for ne N.

2. Let a, =n+ _Jn and b, :—“n—+1

n
Then :

(A) E a, and 2 b, are both convergent

n=1 n=1

(B) Z a, and 2 b, are both divergent
n=1

n=1

(O 2 a, is convergent but 2 b, is divergent

n=1 n=1

(D) 2 a, is divergent but z b, is convergent

n=1 n=l
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3. The sequence {f,}, where L) = nx+1° T 2 1, converges :

(A)  Uniformly on [0, 1]
(B) Uniformly on (0, o)
(C) Uniformly on [a, =) where a > 0
(D) Uniformly oﬁ (0, al, where a > 0
4. Let f: R? — R be given by :
X . if (x, y) # (0, 0)

fla, y)={% T
0o if (x5 =(0,0)

Then :

(A') 1,0, 0) and fy(O, 0) exist but £ is not continuous at (0, 0)

(B)  fis differentiable at 0, 0)

(C)  fis continuous at (0, 0) but f is not differentiable at 0, 0)

(D)  Both the partial derivatives f,, and /3, are continuous at (0, 0)
5. The equation e* = sin x has E

(A)  No real solution

(B)  Exactly one real solution

(C)  Finitely many solutions in (= o, 0)

(D) Infinitely many real solutions

Math. Sci.-II 6
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6. The value of

18
A 1 B) 2
) 0 M 1-cosl

7. Let A and B be connected subsets of R2 with A nB# ¢, then :
(A) A°,A and A U B are connected
(B) A° and AnB are connected

(C) A and A U B are connected but A ~B and A° may not be

connected

M) A, Au B and A n B are connected but A° may not be

connected

8. Let V and W be real vector spaces and T - V —> W be a linear transformation.

Consider the following statements :

@) If { V4, coeenceiin , V,} is a linearly independent subset of V, then
{TVy, oo , TV,}) is a linearly independent subset of W.

Gi)  If (TVy, o TV} is a linearly independent subset of W, then'
Wi omsmmenne , V,}is a linearly independent subset of V.

Then :

(A) both (i) and (ii) are true
(B) (i) is true but (i7) is false
(C) (i) is true but () may not be true

(D)  both (i) and (i) are false

Math. Sci.-I1 7 [P.T.O.]




9 Let V be the set of real function ¥y = f(x) satisfying

Then dim Hoﬁ (V, R) =
A) 3 B) 4
© 2 | | D) 5
10.  In the vector space Cla, bl; a,beR,a<b, :
(A)  {«% x'} is linearly independent but {sin x, cos x} d not

(B) {x3, sin x cos x} is linearly independent but {x3, %, sin x} is linearly

dependent
©) {3, x%, sin x} is linearly independent
(D) {x3, x?, sin x, cos x} is linearly dependent

11.  Which of the following is not a basis for the vector space of all real polynomials

of degree < n ?

(A) 1, x %2 ... soxlt

B) 1,1-x (1 =02 s (L= )P

C) =z, 22 xS, , X 01 + X"

D  x, 22 x + x2, X3, L S QY
Math. Seci.-II 8




12. Let A be a m x n matrix. Then the space of solutions of the linear system

AX = 0 has dimension at least :

(A) m+n B) m.n
C) n-m D) 1
2 i
13. The diagonalization of the matrix yields :
) 2 |
1 1
(A) (B)
L1 2
'3 3
(8] (D)
i 2 L 1

14. Let V be a finite dimensional vector space, S be a subset of V that spans

V and L is a linearly independent subset of V. Then :

@A) 8|

i

|IL| = dim V
B) |S| = |L| if L also spans V
(C) |S| = |L| if S is also linearly independent

O S|

v

dim V > |L|

Math. Sci.-1I 9 [P.T.O.]




15.  The function log (sin 2nz) has :

1
(A) A simple pole at 5

1
(B) A removable singularity at 5

DD | =

(C)  An essential singularity at

1
(D) A branch point at 5

16.  The function cos z 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)  Vertical lines other than y-axis to parabolas

17.  Let f(2)=2" + 32 = u(x, y) + iv(x, y).

u, U,
Then the value of det at z = 1 equals :
v, v,
A) 24 (B) 28
(C) 32 | (D) 36
Math. Sci.-IT 10
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(2 _ ez. _ e—z)k

18. If f(2)= z has a simple pole at the origin, then the value of
k is :
A 1 ; B) 2
() 3 D) 4
oS z
19. The residue of IR at z = i equals :
(A) ¢ cosh 1 (B) L cos1
4 _ 4
o5 L D Lsinhl
- 4 4

20. Which of the following polynoﬁials is irreducible ?
(A)  x' +1eZ,x]
(B) x*+1eRlx]
C) 2 +x"+x%+.n +x+1€eQlx]
(D) x*-2¢eClx]
21. Let G be a group of order 200. Then :
(A) G has a normal Sylow 5-subgroup
(B) G is simple
()] G is abelian

(D) G is not solvable
Math. Sci1.-11 11 [P.T.O.]




22. IfoceS§, has odd order, then :

(A) o is a-n odd permutation

(B) o is an even permutatiqn

(C) o is a product of an odd number of disjoint cycles

(D) o is a product of an even number of disjoint cycles
23. Consider the group Z of integers under addition. Then -

A) AwtZ = Z B Awz- z,

(C) AutZ = R (D) Aut Z is a trivial group
24.  The Galois group of the polynomial x? - 2 ¢ Qlx] is :

(A Zg (B) S84

©C)  Zg (D)  Klein’s 4-group
25. Let ¢ be Eulers function. Then o(2n) = o(n) if and only if :

(A)  n is divisible by 4 B) nis1

(C) n is prime = (D) nis odd
Matﬁ. Sei.-II 12




26. y;(x) and yy(x) are two linearly independent solutions of :
A-x2>y"—xy'+ p'y=0.
Given that y,(0)=1, y‘](O):U, y;({)):L the value of the Wronskian
is :

1

W(yl, y2) at x = 5
2 13

(A) ﬁ ' (B) %

(@) D) 2

o | =

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

(D) The Laplace’s equation is hyperbolic and the wave equation 1is

elliptic

Math. Sci.-IT 13 [P.T.O.]




29. Let (x(¢), y(¢)) be a solution of the coupled system of harmonic

oscillators :
o 2. _ & 2
X+twx=0,y+w,y=0,

It is known that the parametrized curve (x(®), y(&)) is an elhpse Then which

of the following is true ?
A)  w!=4uw! B)  Tuf=3uf
©)  wf=2u? ‘ D) 4w =3ul

30. Given a (3 x 3) matrix A with real entries such that whenever u(x) is a
harmonic function of (x1, %9, x3), the function v(x) = u(Ax) 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 (8 x 3) matrix with determinant 1

31. The Fredholm integral equation

1
o(x) — A j cosh(x — £) 0(t) dt = 0
1]

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 Ly corresponding to which there are infinitely many

eigen vectors

Math. Seci.-IT 14




32. |

33.

34.

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

ke

F.If F is parallel to the negative z-axis, and f: F X ;, then :
t

(A) = The z-component of f, is constant
(B) |1,| is constant
(C) All the components of L are constant

(D) None of the components of L remain constant

Given distinct real numbers x4, ........ g %
let L) _ (i —8y) mans (B~ 3 00 = By Vowsuss (x =)
(.T.'J-_xl) ....... (xj"'qu)(xj_xj_‘_]) ------- (xj_xfl)

be the Lagrange polynomial. Let Q(x) = x* + 2x + 7.

Then Y Q(x;)L;(3) equals :

J=l
(A) 40 (B) 39
C) 30 D)y 29

The initial value problem :

B _ =11+ sin (—“;Ejm(a) _0
X

has :

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

(B) infinitely many solutions in a neighbourhood of a if @ = 0
(C) a unique solution.in a neighbourhood of ¢ if a =1

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

Math. Sci.-II . 15
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35.  The integral of function f(x)=3|x-1|+2|x+ 2| over the interval [-1, 1]
is computed using trapezoidal rule with partition points of step size (0.2). The

difference between the computed value and actual value is :
(A) 0.2 (B) 04
) o0 _ D) -02

36. The ODE y"-y=xe* is solved by the method of undetermined

coefficients. The form of the particular integral is :
(A) Aex + Be™

(B)  Axe* + Bxe™

(C)  AxZ%"* + BaxZe™

D)  Ax2* + BxZe™ + Cxe® + Dxe™

37. If the rational numbers a, b, ¢ are such that a+ng/§+c2\/§=0,

then :

A) a>b=c=0 B) a>b>c=0

C a=b=c=0 M a>b>c>0
Math. Sci.-II , 16
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38.

39.

40.

For children between ages of 18 months and 29 months, there is approximately
a linear relationship between “height” and “age”. The relationship can be

represented by :

Y = 64.93 + 0.63X

where Y represents height (in cms) and X represents age (in months). Joseph

is 22.5 months old and is 80 cm tall. What is Joseph’s residual ?
(A) T79.1 . (B) 0.9
(C) 0.9 (D) 56.6

In a single-factor ANOVA problem involving five populations, with a random
sample of four observations from each one, it is found that SSTr = 16.1408,

and SSE = 37.3801. Then the value of the test statistic is :
(A) 1619 (B) 2316

(C) 0432 (D) 1522

Which of the follbwing is not the goal of descriptive statistics ?
(A) Summarizing data

(B) Displaying aspects of the collected data

(C)  Reporting numerical findings

(D) Estimating characteristics of the population

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



41. The expected number of heads in 300 tosses of a fair coin _is :
(A) 300 | (B) 250
(C) 200 (D) 150
42. In testiﬁg H, against H;, power function indicates :
(A)  P[Rejecting Hy/6, where 6 is a scale parameter)
(B)  P[Rejecting HyH,] |
(C)  PlRejecting Hy/Hy)|
™ 1- P[Rejecting Hy/H,]

43.  Suppose a statistician conducts an experiment to test a hypothesis of interest.
If she decides to double the sample size, which of the following will be a

conseqﬁence of this ?

(A) Tlhe size of the test will be doubled

(B) The power of the test will be increased

(C) The probability of type-2 error will be increased

(D) Both size and power will be doubled

Math. Sci.-II 18




44. A squad of 20 players for a regional team is made up of 8 from club C,
7 from club M and 5 from club L. Seven players are selected at random from

these 20. The probability that 3 are from C, 2 from M and 2 from L

1S
96 98
(A) 394 (B) 393
49 98
(C) 158 (D) 396

45. Let {X”}: be a doubly stochastic Markov chain such that :

P(>(n+l = 1 | Xn = 1) = pl = 1 - P(Xr:.—l = O|X = 1)?

i3

P(X,, =1|X,=0)=p,=1-P(X,,, =0|X, =0),

n

and
P(X,=1)=mn=1-PX, =0).
Then :
(A 7 =p B m = p,
© n=-b"R O =
2 2

46.  Xis a Poisson random variable with variance equal to 1.5, which of the following

statements is false ?

2 9 .2

(A) EX2) = 3.75 (B) (CV) of_X 1S 3
PX=2) 4
(C) mode =1 (D) 7P(X =1 3
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47.

48.

49.

Suppose X; and X, are independent random variables with common distribution
function F(x). Let U = min (X;, Xy) and V = max(X;, X,), then the distribution

function of U and V are respectively :
(A) (1 - F@)? and (F&))?

(B) 1- (1 - Fx)? and (F(x))?

© 20 - Fx)) fix) and 2F@) . fx)
@ 1-(1-F)?and 1 - F@)?

Suppose X; and X, are independent Bernoulli random variables with

EX;) = p; and E(X;) = pg, then X; . X, follows :
(A) Bernoulli distribution with mean p;ps

(B) Bernoulli distribution with mean 1 — pypy

(C) Binomial distribution with n = 2 and p = pyps

2 and p

(D) Binomial distribution with n 1 - pipe

For testing Hy : n; = pgy against Hy : py # py based on two independent

random samples of size n; and ny drawn from N(y,, 07) and N(u,, o3
respectively. We use the following test when o? and o, are unknown :
(A) Student’s t-test

(B) Standard normal deviate test

(C)  Chi-square test

(D)  Fisher-Behren’s test

Math. Sci.-II | 20




50. Match the following lists :

(1)

(@)

(uii)

()

List 1

If X~X?,Y~X?, then

ny 2 Ny ?

- follows

Y

: 1
If X~F 7
f {rm,n) then X

follows

X2
n

If X ~N(©,1) and Y ~

X
then 7‘3‘—[‘ follows
If X~X%2,Y~X%, then

ny? My ?

X
X+Y follows

The correct match is :

(A)

(B)

(C)

(D)

Math. Seci.-IT
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(@)

(b)

(c)

(d)

O)—®B), (i)—(c), GiD—(d), (v)—a)

(1)—(e), (ii)—(d), (iii)—(a), Gv)—(b)

(D)—(0), @)—(d), (ii)—(a), (tv)—(c)

(1)—(e), Gi)—(a), (1ii)—(b), (tv)—(d)

List II

Fisher’s ¢-distribution

F(n,m)

[P.T.O.]




ANTILOGARITHMS

Mean Differences

o1 | 2 a4 | 5 |6 |7 ;8 |9 53746 6[7839
50 {[3162 [ 3170 | 3177 [ 3184 | 3192 | 3199 { 3206 {3214 {3221 32281 1 2|3 4 4|5 6 7
51-{|3236 {3243} 3251 | 3258 {3266 | 3273 | 3201 | 9289 | 3296 |3304 |1 2 2(3 4 5|5 6 7
52 113311 | 3319 | 3327 | 3334 | 3342 | 3350 {3357 | 3366 | 8373 (338141 2 213 4 5.5 6 7
53 [lanss | 3396 | 3404 | 3412 | 8420 | 3428 | 3436 | 3443 | 3451 |345911 2 2|3 4 5|18 6 71"
54 |13467 13475 1. 3483 | 3491 | 3499 | 3508 | 3516 | 3524 35382 | 35401 2 2|3 4 5|8 8 7
.55 ||3548 {3556 | 356 | 3573 {3581 | 3580 | 3547 | 3606 | 3614 {36221 2 2|3 4 5|6 7 7
56 |l3631 | 3630 | 3648 | 3656 | a664 | 3672 | 3681|3690 | 3696 | 3707 {1 2 3|3 4 5]6 7 8
.67 |l3715 [ 3724 | 3733 {3741 {3750 | 37568 | 3767 | 3776 | 3784 | 379331 2 3|3 4 £|6 7 8
58 ||3802 | 3811 | 3819 | 3828 | 3837 | 3846 | 3855 ) 8864 | 3873 | 38821 2 3[4 4 5(6 7 8
59 l|3800 | 3899 | 3008 | 3917 | 3026 | 3936 | 3945 [ 50541 3065 {39721 2 314 5 5)6 7 8
80 [|3981 13990 | 3999 | 4009 | 4016 | 4027 | 4036 | 4046 | 4055 [4064:|1 2 3|4 5 &6 7 8
61 |l4074 | 4083 | 4093 | 4102 | 4111 | 4121 {4130 4140 4150 {4159 |1 2 3|4 5 6|7 8 9
62 [l4169 {4178 | 4188 | 4108 | 4207 | 4217° | 4227|4236 [ 4246 [ 4256 |1 2 3|4 &6 6(7 8 8
.63 4268 | 4276 | 4285 | 4205 [ 4305 4315 | 4325 4335 | 4345 (4355 {1 2 3|4 5 6|7 8 9
64 14365 | 4375 | 4385 | 4305 | 4406 | 4416 | 4426.{4436 [ 4446 {4457 |1 2 3|4 5 6|7 8 9
85 14467 | 4477 | 4487 | 4498 | 4508 | 4519 | 4528 [ 4530°| 4550 (4580 |t 2 3|4 5 6|7 8 9
1 -8 {las71 | 4581 { 4592 | 4803 [4613 | 4624 | 4634 |'4845 4856 | 46867.[1 2 84 5 617 92 .10
67 ||4677 14688 | 4693 | 4710 14721 | 4732 {4742 14753 | 4764 | 47751 2 8|4 & 7|8 & 10
.68 4786 [ 4797 | 4808 | 4819 | 4831 | 4842 | 4853 { 4864./'4875 (4887 |1 2 8|4 6 7|8 8 10
.69 |[|4098 | 4000 | 4020 | 4932 | 4943 | 40565 | 4966 | 4077 | 4089 (50001 2 315 6 7|8 9 10
.70 ||5012 | 5028 | 5035 | 5047 | 5088 | 5070 | 5082 [ 5093 | 5106 [ 6117 |1 2 4|5 6 7(8 9 11
. |[5129 5140 | 5152 | 5164 {6176 | 5188 | 5200 [ 5212.(. 6224|5236 |1 2 4|8 ¢ 7|8 1011
72 ||5248 | 5260 | 5272 | 5284 {5297 | 5308 | 5321 [ 5333 | 346 53681 2 4|5 € 7|9 1041
73 ||5370 | 5383.| 5305 | 5408 | 5420 | 5433 | 5445 | 5458 | 8470 |54B3|1 3 4|5 & 89 1011
74 ||5496 | 6508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 | 5598 | 56101 3 4|5 6 8|9 1012
75 ||5623 | 5636 | 5649 | 5662 [ 5675 | 5688 | 5702 | 6715|5728 5741113 415 7 8|9 1012
76 ||5754 | 5768 | 5781 | 5794 {5808 | 5821 ; 5834 15848 | 5861 {58761 3 4|5 7 89 1112
77 ||ssas | 5902 | 5916 |5929 | 5943 | 5957 | 5970 | 5984 | 5098 (60121 3 4 5.7 81011 12
.78 ||6026 {6039 | 6053 | 6067 | 6081 | 6095 | 6109 | 6124 | 6136 [ 615211 3 46 7 8101113
.79 |l6166 | 6180 | 6194 | 6209 | 6223 | 237 | 6252 [ 6266 | 6281 | 629641 3 416 7.9 (101113
.80 {16310 | 6324 | 6330 {6953 | 6368 | 6383 | G397 |[6412./ 6427 16442 |1 3 4|6 7 9[1012 13|
.81 [|6457 | 6471 | B486 | 6501 [ 6516 | 6531 | 6546 | 6561 | 6577 (659212 3 6|6 B 9 (111214
82 |[6607 | 6622 | 66837 | 6653 | 6668 | 6683 | 6609|6714 {6730 (674512 3 5|6 B8 9111214
.83 {|6761 | 6776 | 6792 | 6808 [ 6823 | 6830 | 6855 | 6971 [ 6887 |6902:{2 3 S|8 8 9 [111314
84 {16918 6934 6950 | 6066 | 6962 | 6998 7015 {7031 ! 7047|7083 2 3 5|8 8 10[11 1815
.85 [|7079 | 7006 | 7112 [ 7120 | 7145 | 7161 | 7178 ' 7194 } 7211 [ 7228(2 3. 5|7 B8 10/121315
86 ||7244 | 7261 | 7278 | 7208 | 7311 7228 ! 7345 | ras2 ; 7379 {7396 |2 3 6|7 8 10]121315
87 ({7413 { 7430 | 7447 | 7484 {7482 | 74090 | 7616 {7534 | 7561 .| 76682 3 6|7 8 10|12 14 16
.88 |l7586 § 7609 | 7621 | 7638 | 7666 | 7674 1 7691|7700 | 7727 177452 4 6|7 9 11{1214 16
89 |[7762 | 7780 | 7798 | 7816 | 7834-| 7852 | 7670 | 7880 | 7907 |7925]2 4 5|7 8 11[13 14 16
.90 ||7943 | 7962 | 7980 | 7998 | 8017 | 8035 | 8054 [ 8072 | 8081 |8110f2 4 87 8 1131517
91 8128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 | 82680 | 8279 | 82092 4 '6(8 9 11|13 1517
.92 {8318 | 83537 | 8356 |-8375 | 8395 | 8414 | 8433 18453 | 8472 |8492|2 4 6|8 10 12{14 15 17
83 ||8511 | 8531 | 8551 | 8570 | B590 | 8610 | 8630 | 8650 8670 {86902 4 618 10 12{14 16 18
.94 [l8710 [ 8730 | 8750 | 8770 | 8790 | 8810 | 8831 } 8851 | 86872 | 88922 4 6 |8 10 12]14 16 18
.95 ||8913 | 8933 | 8954 | 8974 | 8995 | 5016 | 9038 [ 9057 [ 9078 | 9089 f2 4 6 8 10 12[15 17 19
.96 19120 | 9141 | 9162 | 9183 |9204 | 9226 | 9247 {9268 | 9200 (631112 4 6|8 11 13|15 17 19
.97 (|9333 | 9354 | 9376 | 9397 | 9419 | 9441 | 962 [ 9484 | V506 |9628 12 4 7|8 -11 13(16 17 20
98 ||9550 | 9572 | 9684 | 9u16 ['9638 | 9661 | 9683 | 0705 [ 0727 975012 4 F |9 11 13|16 18 20
.89 |9772 | 9795 | 9817 | 9840 | 9863 | 9886 | 9908 | 9931 | 9864 18977 |2 5 7|8 11 14(16 18.20(
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