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MATHEMATICAL SCIENCES
~ PAPER-II |
Note Thls paper contains Fifty (50) multiple choice questions, each question

carrymg Two (2) marks. Attempt All questions.

1. Suppose. X -is an infinite set and _P(X). is the set of all ‘subsets'of X.
Then : |

(A) There exists an _iﬁjective function f:X - PX)
(B) There exists an injective function [PX)>X I
(C) There exists a sufjective function f:X - PX)

: (D) ~ There exi;ts a bijeétive function f:X - PX)

2. _Suﬁpose A| _stands for the cardinal_ii:y of the set A and N, Z, Q, R are

respectively,_ the sets of natural numbers, integers, rationals and reals

1

then :

IR|
P

R\Q|

IN| = 1Q] ®) - |Z|

© IRl =1Q] . o Q]
3. Sﬁppoée_ f:R->R is deﬁne‘d as f(xi =|x], theﬁ :
. (&) Fis differentiable on RA(0}

M f is differeﬂtiable only at zero

(C) f is diﬁ;erentiable on R |

o f is not continuous at origin (zero)
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4. Which of the follovs;ir.xg is not a F:onnectéd subsef of RZ ?
(A) lx, e R?/xy =1)
(1-3)I | A, y) e-f‘lz /%y =0} . _
© {x,ye R_2 /x%+y% =1}
D {(x, e RI2 11<x®+y? :<-4}‘
5. .Wh-ich of the ‘followi;l.g' setsl is ‘cor‘npact ?
(A) {lx, y)le‘ R2 /x%+y% > 1)
) (B) {{x,;-)eR2/x2+y2<11
(C)  {x,y)eR%/x? +.y2 <1)
O (3R /a4 y7 o)
6. Suppose A = {0.,. 1, 2, 3}. Then the Lébesque measure of set As
(A)‘ 4 : | '(B) : 3'

© 0@r) D) o (infinity)

Mathexﬁatical Sciences-I] - | 6




T Which of the following functions f:R - R is not linear ?
(A) ~ flx)=2x - '
(B) flx)=0 for all x

© f)=-bx

(D) flx)=sinx - .‘ - v R '

1 1
8. The eigen values of the matrix L 0] are :

(A) rllon-real_. complex numbers

(B) ref;ll numbers

() 1and 3
(D) 0 ande
. 1 3 : :
9. Suppose A = { 4 ; a]' Then A is not invertible for 'Wh_ich of the value
of a ? | | -
.(A) 1 T ¢ - ) B - .-, Ly
©) . 7 © 12
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10. Suppose A=[0 5 2| What is the rank of A ?
1o 0 1
(A 0 | : . (B) 38
© 8 | ‘ ®) 10

11.  Which one of the following is an infinite dimensional vector space ?

(A) R over R
(B) R over.Q
e C ov-er R
D) C over C

12. For given s
ulx, y) = 2% - 3xy? 4+ 327 - 3y% + 1
The analytic function f(z) is :
@ Sogtac O ® Arstec
(© 22+2§3+§ L D 2-22+¢
13. A path is said to be smooth path, if :
{A) itis mﬁtinuous function
(B)‘ it lis. a continuously differentiable function
(C) differentiate function

D) ‘ None of the above

Mathema_tichl Sciences-11I B




14, If |
f(Z)=25“31:22+22+i—1 : ,i‘ .

fizy ,.

and ¢ encloses all zeroes of Az), then _[ —f-.-(;-)- dz g ;
A 5 . ® 0
© 10 - D) 150

15.  The set of all bilinear transformation which have fixed po{nts as -1 and 1

is :

(A)

(®)

_ (B) {T(z)=az+b; a;z_bgio} .

1z+b
T(z) = B2 ; a? b2¢0}
D) { (®) bz+a ¢
 16. Numbers between .5000 to 10600 éaﬁ be formed Ifrom 'the digits 1, 2, 3, 4,
5, 6, 7, 8, 9 each digit not appearing tnore than once in each number :
(A) 1080 . (B 1880

© %6 . ® 1008
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| 17.  Algebraic strugtuné (G, -) is a group, if the binary operation sat;isﬁes' the foliowing
. -i_)dstulatés : | .
(A; Closure pr;)pt_arty
(B) Associativity
(C) _Exisfenée of identity and existéng:e of inverse
@) Al of t-;he_ above
18 IfR is a commutative ring with unit clement, 'M is maximal ideal of R if
and only if : | |
(A) R/M i;; a field
-:, (B) MJR is a field
©) RM is a ﬁeld -
D) R+Misa field
19 Which of the following statements is fallse ?.
@ Every field is an integral domain
(B) Every finite inteéral jd.oma‘in is a field
(Q) Every field is a ring
@) Every integral domain is a .ﬁela

Mathematical-SéiencEé-I.I S - 10 -




20.

21.

22.

Which of the following is not an' open subset of R with -usual

topology. ?

@A) ¢
B) R
(© z

(D) --(o,ll),u (‘2, 3?‘

Wch of the following sets is dense in‘ R?

W W ® @, =)
© z ."(D)'R\z.

Which of the following subsets is not a closed subset of R with usual

topology ‘?
@ z ' ® e
© - ¢ S . o R
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23. Consider a nght circular cylinder whose axis is the z-axis and radms r. Then

the generahzed coordinates of a system of a particle lying on the surface of
this cylinder (see figure), are :

(A) 2and o ' -(B) zahdq)

C) (x,y,2) D 6,2

Z axis
h

B>

Y axis

> X axis

.....
",
n
M,

d

AN\NAS

24. Equation _L‘__¢(y}|(x—y)°5|dy==f(ﬁc), O<a<l is: ' ’

(A) Fredholm eqﬁation : (B) Piccard’s equation'
- (C)  Abel's equation - (D) ... Maxwell .equation .
25.  Solution of integral equation
/2 ; t

g(x) =sinx + A I 'sinx x cos ¢ g(t) dt
.0

. 4

18 :
A g =e/M-ne] (B) gx)=e /{1+ A (?-1)]
©)  gw)=e*/[1-1 (c*-1) D). gax)=e*/[1-21(*-1)]
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26. Suppose f(x, y) is stationary when x = a and y = b and M= ‘ ,
o fxy fJ’)’
then f(x, y) possesses a fe_létive'*ma:iimuﬁi_ at (a, b) if :
- (A) .%:%EO at (a, 2
(B) .M is positive definite at (a, 'bi o
(C) M is negative definite at (a, b) -
(D) M is negative semi definite at (;i, b)
27.  Consider the problem of determining a coritinuqusly differentiable function
¥(x) for which the integral :. |
I=[* Ft, 3,y dx
takes on a maximum or minimum value. Suppose that y(x) is not
specified at x; and at x5, then the natural boundary conditions of the problem
are :
T aF . .‘
(A). ?—F—‘, =0. and [5} =0 . ;
L x=x, X=Xy
® |Z! =0 and 2..} ~0.
i ‘Q’ X=X . -a‘.y X=X, '
, A ) ‘
© @] -0 and @] =0
LY i, LY Ly,
[ 6F oF ' i
' _ay x=x, . @’ x=x, " v
Mathematical Sciences-II - ) 13 | Y ... [PT.O]




.-28.

- 29.

To ensure that the Gauss-Seidel method converges, for the following system

~ of equations

&+ Ty -1llz =6
- x+,2y+2z-=‘5
Tx + By + 2z = 17

One can rewrite the above equations as :

e 7 -1l{x] [6
1 2 2 =15
@ T 17
7 5 2 ||z] {17} .
7 5 2]1(x] [17
2 2 =5
® |} Y
2 7 11)[z] |6
7 5 2 1[x] [17
2 7 -1llyl=|8
(©) - Y . ,_
_1 2 2. |lz 5 , | :

(D) The equations cannot be rewritten in a term to ensure convergence

The order of convergence of sequence of approximation to the solution of.

" an equation f(x)=0 by iterative method and Newton-Raphson method

(under usual condition assuring the convergence) are respectively :

~ (A) Linear and linear

(B) Linear and quadratic
(C) Quadratic and linear
(D)  Quadratic and quadratic

Mathematical Sciences-II . 14




30.

31.

32,

2
i _ 2 1 _ X -1
B) Y=vVx 1 sm[ pe ]

By eliminations of 2 and % from the equation-:
(x-h)? +(y-ky + 28 =¢?,

partiai differential equation obtained is : -

@ PP+t -1 22 =c? ’

B) (pP+gf+D=¢?

© (PPl 2=

M PPt =t

" The equation :

u 'u u _1_(62::]
3

Ty S\
is : | - o '
(A)- Parabolic | (B) Circular
(C)  Hyperbolic | @) Elliptic

Singular solution of the equation :-

sin(x%x‘?—) co_s;).r = €08 (x%] sin y +-% A

is :

_ 2_1
_ - 2_1_ e =1 X
(A) y x Sl [ . ‘

© y=vx -1 - cos”

D Y= x*-1 +gin™
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33. ‘Complementary function of. the equation : . Y

x4ylll.+ 2x3yll_x'2yl+xy=1: .

is :
(A (e+eyx)e’+cge™ - . (B (g+eylogx) x4y
: _ . 1
(C) f(eg+cylogx) x+ '}c Cy . D) (e+ecyx)logx + 2 2

34. A and B are two independent events with P(A) < P(B). If P(AnB) = o5 and

P(A|B) + P(B|A) =1, then P(A) is equal to :
(A) 365 ‘ S ® U5
€ v Dy 25
35. A number is selected at random from the interval [0, 1]: Suppose X is the -
squére of the number selected. If F() is continuous and’ differeﬁtiable every

where except at t = 0 and ¢ = 1, then the density function of X is :

, O0<gxx1l

1
a [@= Jx
0 , otherwise
—1-— O0<x<1
® f@={xx 7

5 otherwise
- —2- , 0=xx<1
© f@=i |
0 ,  otherwise
[2& o 0<xxg1 _

0 ,  otherwise

@ )=
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36.

37.

38.

w5 . | - ® 1+

In a trivariate distribution, we cbtain :.
6133,I02=4,.33='5|
r12-= 0.7, r13 = 0.61, r2'3 =04

What is the vah;e of 0199 ?

&) 098 | (B) 185

© 19 . @ 210 -
If X has a pdf, f(x) = 2(1-2), 0 < x <1. What is the median of the distribution ?

1

g

1

(©) -7 L O Jz-1

In a 23-factorial experiment, the tra#tment. mntfaq¥
[(j.);a+b'-ab—é-ll-ac-bc'+abc]

belongs to the effect :

@) AB ® BC

© AC : - - (D ABC

Mathematical Sciences-II - . ‘ _ . (P.T.0.] |




39. Im ﬁsual notation 1-pf, p,'_\gvh_efe pZog p is the multiple correlation of

Xy on (X, ... Xp), is 3

“

S . o O123....
(A) oy - ’3?.23....;: . (_B) o,y £-1
2 : . T 2.
C123..p _ . - - 19188...p
c — o - D T
011 C 1-0y,

- o
t ‘A

40. Con;side'r the folldwing statemerité about a p-variate normal distribution
(X --:'...NP (}1,- Z),‘ Z. is non-si'ngular-)‘ .
. ;' . " N t & ’ ‘; ) . ‘-‘ : lk r
(D X'Z7'X~%%(P,1), where A =p'Y'n

(2 If B is a PxP symmetric matrix, then X'BX is 32 (r,), where

r = rank (B), 7\, =n'2u, .iff BZ .is idempqtent. .
- Which of the followingl option is‘z cprrec't ?
(A) Only (1) is cqrrgf:t'
(B) On_ly (2) is correct
©) ‘Both-__(l) and (2) are correct

(D) Neither (1) nor (2) is corréct
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. 41.

42,

43.

.. Let S~W(p,n,2Y) and S-aﬁd X are partitioned as

S S P> ) :
S___|:‘11 12} Z=[ 11 | 12:| _ . o
St 8yl [Za Iy o o

where S;;, £;; are each ¢ xgq. Sﬁppqse Zig = 0 then S;; and Sy are
independently distributed as : S K |
(A)  W(p,n, 2, Wip, n'.- D, Yq0) respectively ‘

B) Wip,n-q,5,), Wg, n, Ty) respectively -

(C) W(g,n-p, Zu)‘ W(p,'ﬁ,'Zzz) respectivély

M) Wg,n, Zu), W(p-aq,n, 222) respectwely .

Let Xl, ). SN , X, beiid Bernoulh (p) rv's and let S = Z X .Then & suxtable N

i=1
unbiased estimator for p? is ::- _ | |
S, - @ SS-D
&) n S , -(_B) n-n . _ .
- §2 D S, (S, 1)
(C) n-D D) nn—1)
Let Xl, i=1,2 ...,nbe 1ndependent F.V's thh common. p.d.f.

flx, 0) =‘E e*®, £>0,0>0,

&g S . ‘ _
IfS, = Z X, Y, = S_!: and Y, = m - 1 be two estimators of 0, then under the
i=1 : n-1" )
o 0 . .
loss function L, = g * 72, the risk value is :
0 ) o
n : - 1
W 73 o B
1 o n-1
Cc — o —
n- .

.
n
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45.

A random sample of size n drawn from a population with three kinds of elements
with’ proportlon 6?, 29(1 9) a- 9)2 gives the frequenmes as ny, n2 and ng
_ reSpectwely. What is t._he mle. of © ?

@) 6-Tth
. . on

s Zny+my
® 6=
© 6=Zmtm)

(b) ho2Anmtny)

n2

_Consider the following LPP :

‘Max Z = 3x; +2xy
SUbcht to | ’x_l + x2 <4

and Xy, %9 2 0,

What is the maximum value of Z ? -

A) 9 | ®

© 1 - - )
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46. The production department for a company requires 3600 kg of raw materials

for manufacturing a particular item per year. It has been estimated that the

~ cost of placing an order is Rs. 36 and the cost of carrying inventory is 25

per cent of the mvestment in the mventones The pnce is Rs. 10 per kg.

The purchase manager Wlshes to determine an ordenng pohcy for raw material.

What is the optlmal lot size of this inventory ?

(A)
(B)
(&)

D)

47.  Consider the following statements :

1

(2)
3)

- set of states.

- 480.94 kg per order

~ period.

256.39 kg' per. order
321.99 kg per order

433.45 kg per order

If C is a closed irreducible set of states, then all states in C have different

-

In an irreducible MC all states are of Ehe_ same type. .

If i is a persistent state then the closure of i, C(i) is an irreducible

Which of the above are correct ?

A

(B)
©

D)

" All are correét

Both (1) and (2) are correct
Both (1) and (3) are correct

Both (2) and (3) are correct

‘Mathematical Sciences-II | 21 . L [PT.O] -




48."

49.

50.

length of the skulls of this species of bird is :

© 51 | D) 65

The lerigth -of the skulls of 10 fossil skeli:bns’ of an extinct species of bird has °

& mean.of 5.68 cm and a standard deviafion of 0.29 cm. Assuming that such

1
oy t AN

‘ ineasureiﬁents aré nofmally distribﬁted; the 95% conﬁde'ﬁce intéfval for mean

@ (538,597 O ® . 647,589

© (56,578 D) (4.96, 6.28)

A non-parametric test is carried out usmg signed-rank test with n = 8

- oiﬁservation. What is the large sample variance of this test ?

A 36. ... o (B). 48

If x is a value of a-random variable having an exponential distribution and

0, kx) is a (1 — o) 100% ct_mﬁdence interval for the pa'rametei' 0. What is .

~ the value of 2 ?

) k=ln@-a) @B ke
: I : : -
€) k=-ln(-a) B PP s
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ANTILOGARITHMS
o g _ Mean Difterences

o i1 2 3 4»_ .5 .8 7 8 . N2 3[4 6 8] o 9
50 /3162 {3170 | 3177 [ 3184 [ 3192 | 3199 0206 | 3214 3221 [3228 {1 1 2|3 4 a5 ¢ 7
St 113236 13243 | 3251 | 3258 [3266 | 3273 | 3201 | 3289 | 3296 3304 [1 2 2{3 4 sl5 & 7
52 ||3311 | 3319 | 3327 | 3334 {30942 | 3350 | 3357 | 9365 | 9373 [3381]1 2 2]2 4 515 & 7
53 [[3388 | 3396 | 3404 [ 3412 | 3420 [ 5428 | 3436 {3443 | 3451 [3459(1 2 2|3 4 s5le &8 7
B4 13467 13475 (.3483 | 3491 {2400 | 3508 | 3516|3524 | 3532 (3540 )1 2 2|3 4 5|8 8 7
5% |13540 | 3556 | 3560 [ 3573 3561 ; 3589 | 3597 | 3e0s | a614-[ 36221 2 2|3 4 5|6 7 7
56 (13631 [ 3630 | 3648 | 3656 [-3664 | 2873 | o681 | 3690 | 3698 |3707]14 2 3lz 4 sle 7 &
57 18716 | 3724 | 3733 {3741 {3750 | 3758 | 5767 13776 | 5784 |378al1 2 3|3 4 B8 7 s
58 [|3802°13611 | 3819 | 3628 13837 | 3846 [ 3855 | 2864 | 2873 [3882[1 2 34 4 5|6 7 B8
-59 113650 | 3899 ; 3908 | 3917 | 3926 | 3938 } 3945 | 53954 | 3963 V397291 2 314 5.5)6 7 B
60 (13981 13900 | 3999 | 4009 {4018 4027 | 4008 [ 4046 | 4055 |4064f1 2 al4 5 6]6 7 8 .
.61 14074 [ 4083 | 4093 | 4102 [ 4141 4121 | 4130 |414c 1 4150 | 4159{1 2 3|46 5 6|7 8 o
82 [[4169 | 4178 | 4188 | 4198 4207 | 4217'| 4227 | 4236 | 9246 |4256 (1 2 3|4 5 6|7 8 9
W83 || 4266 | 4276 | 4286 { 4295 ['4305°) 3315 | 4825 [ 4335 | 4545 (435511 2 3al4a 5 6{7 & 9
64 [|4365 | 43767 4388 | 4395 | 4400 | 4416 [ 4426.[4435 | 4448 [4457]1 2 3|4 5 6]7 8 9
-85 (|4487 14477 | 4487 {4498 | 4508 | 4519 | 4529 145391 4550 (4560]1 2 2l4 5 6|7 8 29
86 14671 | 4581 | 4562 | 4603 | 4613 | 4624 | 4634 |4645| 4656 4667 |1 2 3|4 5 6|7 9.10
87 (4677 1 4688 | 4890 (4710 {4721 | 4732 4742 }4753 1 4764 | 4775 |1 2 3[a 5 78 ¢ 10
.68 [[4786 14797 | 4808 1 4819 [ 4831 | 4842 | 4853 14864 '4875 | 48871 2 9|4 8 7|8 9 10
/69 ||4898 | 4000 | 4820,] 4032 | 4943 | 4855 { 4066 | 4877 |-4889 [5000]1 2 3|5 6 7|8 9 10
70 115012 | 5023 | 8035 | 5047 [ 8058 | 5070 | 5062 5093 | 5105 [5117 |1 2 4[5 6 7B 9 11
.71 [16129 | 5140 | 5152 | 5164 {5176 5188 | 5200 | 6212.| 6284 | 8236-]1 2 4|5 & 7 |& 10 11
J2°[15248 15260 | 5272 | 5284 | 8297 | 5309 | 5321 | 5333 | 5346 | 5388 |1 2 4|5 6 7i® 10 1
.73 [|5370 | 5383 | 5395 | 5408 [ 5420 | 5433 | 5445 | 5458 |.8470 | 5483 |1 3 4|6 6 &89 1011
.74 (15495 | 6508 | 6527 | 5534 | 854€ | B559 | 5572 | 5585 | 5598 [5610[1 3 4]5 @ B9 1012
.75 |[5823 | 6636 | 5549 | 5662 | 5675 | 5669 | 5702 | 5715 {5728 |5741|1°3 4[5 7 8|9 1012
76 ||5754 | 5768 ; 5781 | 5794 | 5808 | 5821 {5834 | 6848 [ 5861 158751 3 4|5 7 8!9 11 12
.77 ({5888 [ 5902 | 5916 | 6920 | 5943 | 5067 | 5970|5984 | 5998 |6012']1 3 4 5 7 810 11 12
.78 (/6026 {6039 | 6053 | 6067 {6081 | 8005 | 6100 | 6124 | 6138 ({61521 3 4|6 7 87011 13
.79 [16166 | 6180} 6194 | 6209 [ 6223 | 237 [6252 [ 6266 | 6281 62951 3 46 7. 9{101113
B0 (16310 ] 63241 6339 | 6353 | 6366 | 6383 | 6397 [ 6412,| €427 {64427 & 4i6 7 9 {1012 13
.81 {|8457 | 6471 | 8486 | 8501 | 6516 | £6531 { 6548 {8561 | 6577 (65922 3 516 8 9 |11 12 14
.82 [16607 | 6622 | 8637 | 6653 1 6668 | 6683 | 660D | 67146730 {67452 3 8516 8 9 111214
.3315_761 6776 | 6792 | 6808 | 8823 | 6830 | 6856 | 8871 [ @8a7 (69022 3 S|6 8 91113 14
.84 (6918 ] 8934 €050 | 6966 |6062 | 65088{ 7015 {7031 ¢ 7ou7 |Yoea ]2 3 &[5 8 f0[111315
| -88 ||707e 7008 | 7142 | 7120 | 7145 | 7161 ?-17317194 7211 722812 3 57 8 10{3121315
.86 (7244 {7261 | 7278 | 7205 [ 7911 ; 7328 '7345 | 7362 ; 2379 {73882 3 &{7. 8 10]12 131
A7 {|7413 | 7430 | 7447 | 7485 [ 7482 | 7400 {7816 {7534 | 7551.| 75682 3 5{7 9 10{1214 %
88 [|7566 17600 | 7621 | 7638 | 7666 | 7674 | 7891|7700 | 7727 {7745 |2 4 617 9 11|12 14 16
.89 [|7762 | 7780 | 7798 | 7916 |'7834°| 7852 | 7870 | 7689 | 7907 |7025]2 4 S[7 9 1113144
- .90 [[7942 | 7962 | 7980 | 7908 | 8017 ] 8035 | 8054 [ 8072 | 8081 |8110 |2 4 B8]7 B 11131517
91 {8128 | 8147 | 8166 | 8185 | 8204 | B222 | 8241 | 8260 | 8279 (62092 4 ‘618 9 11[13 1517
92 {18318 | 8337 | 8356 |-8375 [ BS9S | 6414 | B433 18453 | 8472 |B492 |2 4 &8 10 12|14 1517
83 |les11 | 8531 | @551 | 8570 | 8500 | 8610 | 8630 |sas50 8670 (86802 4 618 10 12141818
94 |[8710 | 6730 | 8750 | 8770 | 879G | 8810 | 8831 J885T [ 8872 | 86922 4 6|8 10 12}14 16 18
95 [|8913 | 8933 | 8954 | 8974 | 8995 | 8016 | 9036 (9057 | 0078 | P09 [2 4 6 |B 10 12[15 17 19
98 ||9120 | 9141 | 91682 | 9183 J0204 | 922¢ | 924719268 ) 9200 [93111]12 4 6|8 11 13151719
97 ({9333 | 9354 | 9376 | 9397 {6419 | 0441 [ Da82 [9484 | D508 | 952872 4 7(9-11 13[1517 2
98 ||9850 [ 9572 | 9584 [ 9uta |'0638 | 8661 | 988X [ 98705 | B727 (975012 4 7|9 11 13[16 18 20
.89 {9772 | 9795 | 9817 | B840 |9263 | 9886 | 9908 19931 | 9954 19877 |2 5 7w 1114|1818 2
23 I
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