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CSL AR £ (x)=x", @ ITHEA {f}

(&) [o,i]mqaamawﬁﬁ@:
. afrgd B %1
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(D) [0, 1] R wFewm shmmd § |

52. HMI ;

: n o n+l - :
f(x)={0’ Wx—m,T,(n—l,2,3,...)

1, araen

. d R e e ®
N (A) wﬁﬂﬁw I(]_zf(x)df=2.

(B) f, e [0, 2] § erafifra fawgedl
W T '

© f, o [0,.—:| w A
TAHAEE T |

(D) f; oW [0,2] R 44f wumerE
T R

(2)5/13/2024/A _ 1

!

quT 1 (Part I)

31 If f,(x)=x", then sequence {f,} :

(A) converges pointwise to a continuous
function on [0, 1].

- (B) is uniformly convergent on ':0, E:l

1
(C) is uniformly convergent on {E’ 1:}.

(D) is uniformly convergent on [0, 1].

52, Let:

0, when x=——; iﬂ, (n=1,23,..)
n+l n "

1, elsewhere

f(x)=

then which of the following statement is -

false 7 .
'.(A) Upper Riemann integral
S ' -
[ , fdx=2.
(B) f has infinite number of
-discontinuity points in the interval
[0, 2].

(C) / is Riemann integrable over .

3
" interval l:-oa Ejl )

(D) f is not Riemann integrable over
interval [0, 2].

P.T.O.
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54.

35.
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a>0 & fod frafafem ¥ | FAw
aFa gamea sfwed € 2

adx o dx
whz  ®l.=z
adx o dx
© |~ o |,
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(A) TF Weg THERE Fed TEE
ﬁwww@m%!

(B) W& Wad Wod WREs foeRer
G

(€ ¥ wfag fa=rwr A el w1 ARt
;ﬂ@qﬁﬂzﬁﬂwmmm

|

(D) @& s faawm wed dEvEs

w7 ¥ g g ? |

qM FAd f, e [0, 1] W T YER

- oftafym & fF

f(”:{:)’, . iiiﬁf

@0, 1] W FHS:

(A) aan mmaﬁa 2

(B) T waERerg @

(€) @ g O wuwer A R

(D) 7 o THEheEE & 4 @
T

53.

54.

55.

© 5

©

!
(

For a > 0, which of the following
improper integrals is convergent ?

adx (oo dx
whz o2

oodx-
O, ¥

. Which of the following statement is not

correct ?

(A) Every bounded monotonic function
is a function of bounded variation.

(B) Every continuous function is of
bounded variation.

(C) The sum of two functions of -
‘bounded variation is a function of
bounded variation.

(D) A function of bounded variation is - -
necessarily bounded.

Let f'be a function defined over interval
[0, 1] such that :

1, if x is irrational o
fx)= {0

, if x is rational
then on [0, 1], fis :

@) '
®)

Lebesgue integrable
Riemann integrable |

Lebesgue and Riemann Integrable
both

Neither Lebesgue integrable nor

®)

Riemann integrable




56.

57.

AT V(R), Srdfas deael & &3 R,
R ¥ yieqfm weft arafos AFg Sl
= oty wife 2, @ fefafes § 9

WWV(R)HﬁHﬁ{’TW‘

R Y

@ {r eVR): s()=0} |

® {7 V@) £ (3)=r (0}
© {fevR):r(0)=2)

D) {feVR):f T ¥ e #

TR frefafen 3 S W

27
(A) A TH FHeFia FEE T |

(B)mqﬁmbemﬁmmﬁ

AX = b . ffa s wEm g

©) A = =3 |

D) A HTE AFT A R

(2)5/13/2024/A

56. Let V(R) be a vector space 6ver the real

57.

O {feVR):S

field R, of all real valued functions
defined on R, then which of the

following sets is not a vector subspace
of V(R) ?

A) {fevR):£(1)=0}

® {feVR):£(3)= (1)

© {feVR):f(0)=2} |

is a continuous
_ function}

then which of the following statement is

true ?
(A) A is an invertible matrix.

(B) For évery vector b € R3, the system

AX = b has a unique solution.

"(C) Rank of A =3,

(D) Zero is an eigen value of A.

P.T.O.



58. n xpa IegE ToEw y ETd |
g, @I aTI‘?nE qgUg ®
&) 21 ’
®) (x-n)(x+n)
©) x(x-n)
D) (x—-1)(x—n)
59. A w2
)
2 -1
R? W wRowfiey e ww 3, @ Fr
¥ ¥ SFE we WEd © 7
| (A) 2+1,B & aﬁw&iﬁlﬁ?@ﬁ 21

(B)Bwﬁﬁmﬁ"lﬂﬁliﬁ'ﬂﬁ’

2

(C) B 1 ¥ oA wfes R2-H &
T

(D) B famwvlfa amegE ® |
60. x2+2xy~.r3y2'+2xz+2_]_zz+;l:z'2 T
o Fifvea fgom w9 ®, AR

(A) k>1 (B) k>-l

(C) k->% D) k>0

(2)S/13/2024/A 4

58. The minimal polynomial of the n % n
square matrix, each of whose elements is
1, is : :
| (A) x"-1
" (B) (x— n)'(-x+n)
©) x(x-n)

(D) (x—l)(x-'-n)

59, Let:

‘ 1 -1
B=
2 -1
is a linear transformation defined on R2,

then which statement is false ?

(A) 2+ 1 is a characteristic polynomial

~of B
(B) B has no eigen value in R. -
(C) B has no eigen vectors in R%

D) B is‘a digoﬁﬂimble matrix.

60-_x2+2xy+3y2+2xz+2yz+k22 is a

positive definite quadratic form, if :

.(A) k> 1 B) k> -1
© k>% D) k>0
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6l. (-8/) & Th TAYA TTeAHd &
) B-i

62.

63.

64.

®) i3+1

© 3-i D) B+i.

-
zZ

oD
oW it
,§,2"+1

(SR) Frifea © :

& ST &1 Wi

(A) |z-2|<2 B) |z-1<2

© |zf>2 @) |2<2

M f2)=x% - y? -2y +i(2x—2xp)
&, '\ﬁﬁz=x+iy,?ﬁ z%h T H f(2),
frifed B s ' :
(A) "2 42z ®) 7242z

© E;Zizﬁ- D) z-2iz
z W e a4, fyww fau wew
Fvaifors

z=sinhucosv+icoshusinv

wor ¥, Freifed ®

@A) z=1
®) 7= 0
(C). z i
@) z=-1

(2)S/13/2024/A

62.

63.

64.

SR 1 (Part 1T)
61.

One of fh_e cubic roots of (-8/) is :
(A) 2-i
©) f3-i

(B) i3 +1
D) BB+i

The domain of convergence of the power

o0
.zn

series is :

n=0 2n+1 ‘
(A) |z-2[<2 B) |z-1<2

© ]z|->2 (D) lz|<2

If f(z)=x2—y2—2y+i(2x—2xy),

where z = x + Iy, then f(z), in terms

ofz, is : -
(A) 22 42iz B 7242
© z+22 - O F-2iz

‘A value of z for which the function

z=sinhucosv+icoshusiny ceases to
be analytic is :

(A) z=1
@) z=0
(C) z=—i

@) z=-1

P.T.O.
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65. er “=§108e(x2+y2) w1 FHINER

¥qm v fr=ifea @m (SRl ¢ T
TRAfaE =R 2) :

| (A) v=t'zm_{%]+c
"B) v=c‘0\t(Z

-1 Y
.(C) y=tan x]+c

D) v=cot'l l]+c
: X

66. IRz ﬁ?zz.ﬂ?:f ¥ gy
z+zZ = 2|z l| qgr arg (21 22) ::,
w WL FA@ B W z; + 2, B ERAT
s fifed &
A) 0 (B -1
© 2 D) 1

67. afs wimy 'Fl@lﬁf ‘zl,zz 3?"{23 &
e frge & W €, ol z,, T
W, T 524222477 H WA T
G |
A) 1 (B) 2z3(z+29)
© 2z(n+z) (D) 0

(2) él 13/2024/A

65.

66.

67.

The harmonic conjugate v of the function -

. .
=Eloge (x2+y2) is (¢ being a real

constant) :
o rel2
e
©) vetan(

D) v= cot™! (—Ji)f c

If z; and z, both satisfy the relation
T
e
then the imaginary part of zl +2z,is ¢

z+z—2|z 1| and arg (21_22)

(A) 0 B) -1 Rk

(cj 2 (D) 1

If complex numbers z,, z, and z; are the

vertices of an isosceles triangle, right-

angled at the vertex z,, then the value of

z2 +22% +22 is equal to :

A) 1 B) 2z3(z +2)

©) 22(n+2z) (D) 0

4




68.

69.

" 70.

ﬁaaﬁlz,lﬂﬁﬁmaﬁaﬁqa
w1 wlEw feifes €

(A) 277 +(i~1)z~(i+1)7=0
B) Z+(i+1)z+(i-1)z=0
©) 22z -(i+1)z—(i+1)z=0

D) zZz +(: 1)z+(1—1)2= 0

A f2)=u+iv, z=x+iy T T&
3k
u—v=e"(cosy-siny) W, Wz @
w A f(z) Freifea & (SRl ¢ @&
R Ul ?)

4) e +e

®) 2iz+e

© 2 —'2z+c--__

D) ze%+c

Hed u=ex(;c005y—ysiny)‘ A

THE W e w@ ¢ | T 6w
Al B f(Z)=u+tiv, z +. 9

F, fraifen @ (W ¢ T e T

)
A)
B) ¢ +z+c
© o —ztc

(D)

zet +¢

zef +z+c

- {2)8/13/2024/A

68.. The equation of the circle which passes

69.

70.

Function

through the points 1, i, 1 + i is :
@A) 22z +(i-1)z—(i+1)Z=0
®) Z+(i+])z+(i-1)z=0
(©€) 2zE-(i}1)z—(i+1):z‘=0

D) zZ+{i-1)z+(i-1)Z=0
If f(z)=u+iv is an analytic function of .
z=x+iy and y—v=e*(cosy-siny),-

then f(z), in terms of z, is (c being a

constant) :
(A) e’ +c

(B) 22 +z+c¢

_ © 2-2z+¢

D) zef+c

= ¢* (xcos y - y'sin y)
satisfies Laplace equation. Then the
function

f(z)=u+iv, in terms of z, is (c being

corresponding . analytic

a constant) :

(A) ze? +¢ |

(B) e rz+c

(O F—zte

D) ze? +z+c¢

P.T.O.
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71.

IR | e & 9™ C | TH Hed

' f(z) W@ W e ¢ F wew fg oz

72.

% fau |f(z]sM &, @ .

A) [ @) az|<mi
C

®) [ f(2)dz| =M1
C B

© [f@ydz<mi
C .

(D') [r@d>mi
17

qﬁC,z=a3ﬂTz=bﬁfqﬂﬁ§Eﬁ
FE AUEEHE 99 B, o

(2)8/13/2024/A

71.

72.

If f(z2) is continuous on a contour C of
length /, and |f(z)|<M for every point

z on C, then :

@ |[r@d<m
C

(B)

[ | (@) dz|> M1
C
© (J; f(2)dz<Mi

©) (j: f(z.) dz > Ml

If C is any rectifiable arc joining z = a

and z = b, then :

SR £_dz=a—b

dz=0
o

")
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73, o TF W WRw C @ ey e

74.

73.

®) f‘(é)—
© O3 I

® TO=5

W W TF T f(z) Fafm @, ok
I CHh TR E W g |, o

S (Z)
(A) J®)= 2m '[

If(Z)

f (Z)

J'f(Z)

£(2) = ——

222241
(&) T
B) @ fim @
© 2 A W
D) T fw @

W ? ':

fitfeor wORM W farge 2=,

'—iakz3~0ﬁﬁ§3ﬁw]—0
—Ia:ﬁ'{w3=ooﬂw whafafaa
m% '

1
(A) w=-— B) w=—z
. ; |
€ w=z D) w=-~
(2)S/13/2024/A

‘K

pa

73.

74,

75.

' 1
(B) f(§)=2—f .

If a function f(z) is regular within and
on a closed contour C, and if & be a

point within C, then :-

/@,
@) f ©= sz

1@,

_If(Z)

- '__L @,
©) f@“m({z-gd‘

1

24 4222 +1 has :

J(2)=—

(A) -Single pole
(B) One double pole

(C) Two single poles

(D) Two double poles

The bilinear transformation that maps

points z; = o, z, = i, and z; = 0 into the

points w; = 0, wy, = i, and w; = oo,

respectively, is :

'(B) w=-z

=1
(A) w==
' I
O w=z D) w=——
z
P.T.O.
; 3
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76. TH ATIE BeH  f(2) mwngm'
A) f(@y=w B) f(z)=0
- © f@=2 O f@)=1
N .
7. z=ai & (zz+az)2 <l W ?
LN __t
) 43 B) 7,73
__ L
© 753 D) 73
78. 9K C TF qW [z=3 @, T Wit
THRT A 9 (zN)(z-2) » F
(A) 2ni(e4~ez) (B) 21ti(é4+e2)
(C) 211:!'-(62—-34) (D) Zni(ez+e4)
79. WX C W G0 |z+3i=1 &, @ HE
_[ 1 p
wwE qF 9 ) 2(z+m) ,®
A) 1 B) 0
(€) mi (D) —=i
(2)8/13/2024/A
L4 t

10

76.

77.

78.

79.

© 53

©) mi

A zero of an analytic function f(z) isa

value of z for which :

@A) f@=w B f2)=0

© f(@)=2 D) f(2)=1
1

. 2 _ P
The residue of (22+a2) atz =ai, is:

. i
® ~,3

(A) 4

® 53

“If C is the circle |z|=3, then by

Cauchy's integral formula

J_ eZz | P
Lz-N)(z-2) s

(A) 2mi (e4.—ez) (B) 2mi (e4 + ez)
‘(C.)' 2mi (ez —e4) (D) 12m' (e2 + é4)

If G is the ‘circle |z+3i|=1, then by
: | 1

Cauchy's integral formula c z(z+mi)

is :

@ 1 ®) 0

(D) —=i
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80.

81.

82.

83.

" (A) 1663200

53

TR ) (-2
vy % : .

3l

33 27
@ 3 ® T
101
© 15 (D) 0

“INDEPI.ENDENCE” Y& & oW W
T TR T R W e TART
W PR AT TR T

'(B) 138600

(C) 16800 (D) 13700

“DAUGHTER” = & &l § 8 18R -
aﬁf 3 fo=wl ® dem, e we =R |
w o, ¢ .

(A) 80640 (B) 40320 .

(C) 4320 (D) 10070

500 % 9@ B W RS K W TH
R
e ®? |
(A) 29900 (B) 105625

(C) 270725 (D) 541450

80.

81.

82,

83.

(2)5/13/2024/A 5 11

=1

i

(C) 270725

.23

The residue of (z _ 1)4 (z _ 2) (z_ 3) at

thepole2=1is:,

~ 53 27
RO~ ®
101
© 5 D) 0

The number of arrangements of the
letters of the word “INDEPENDENCE”

which start from Pis:

(A) 1663200 (B) 138600
(C) 16800 (D) 13700
The number of different 8-letter
arrangements  of the word

“DA_UGHTER” in which all the vowels

occur together, is :
(A) 80640
(C) 4320

B) 40320
(D) 10070

What is the number of ways of selecting
4 cards, of the same colour, out of a pack
of 52 playing cards ?

(A) 29900 (B) 105625

(D) 541450

P.T.O.
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84, HwHETH

86.
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[123456789]
24756 9 38 1)

%Q‘cﬁ

(A) I%id HHEd

(B) fawm wu=a

© W F

(D) TEHER Foa

% a,beZ,, T8 qz0,b=0, TWa
W b W AETT WHWERE &

@) a

®) b ¥ T T T neZ,, A |

a ¥ faufsa =
© 0

(D)

gff il & wgean W Rl

i m & fag wged m e
wHale] @t WEW ©

A) m—1
(B) [m/2]
©) m+1

(D) m

12

84.

85.

86.

The permutation :

(123456'789]
247 56 9 3 81

is a/an :

(A) cyclic permutation
(B) odd permutation
(C) even permutation

(D) identity permutation

If a,b eZ+, where g0 _and_ b =0,
then the greatest common divisor of a

and b is :
(A) a

(B) any integer n €Z, such thatn>b

and n/a

© 0

D)

Over the set of all integers, for any
positive integer m, the number of

congruence classes modulo m is =

(A) m-1

- (B) [m2]

© m+1
@) m

113




87.

88.

89.

90.

(2)S/13/2024/A

N x"Ed(modp) & p-1 ﬁ% I

8n+5 T F Frt W werd ¥ 2
(A) 512 (B) 181

(© 131 D) w

512312 wg €
A) 59
€ 12 3

®) 33

D) 139

22 =1 fyfafes w 2 . /

A) b s 3

(B) yufe 2- 3R 3

() fak qufs 2 |

(D) Toifw '3 iR o - oNH

M AN p W W TR+ R
(g, p)=10eZ,, 7@ f™ d |
HIE R w2

B) x"=a(modp) ¥ (1, p~I) .EF'T ¥
afy (P p-l) 1{mod p)

©) x"Ea(mod.p) % (n,p-1) @@
¥ afg gP-)/(m ) #1 (mod p).

@) ¥"=afmodp) F #¢ v W

Ife a(.p—l)/(n,p—l_) =1 (mod p)

87.

88.

89.

90.

13

(C) 131

How many prime numbers are of the

form 8+ 5?2

(A) 512 (B) 181

(D) «
512 _ 312 is divisible by :

(A) 5 - (B) 3
(C) 12 (D) 13

_ The primitive root of 22 is :

(A) The integer 3 6nly

(B) The integers 2 and 3
(C) The integer 2 only
(D) The integer 3 and its multiples

Let p be a prime and (@, p) =1, aeZ,,
then which of the following statements
is correct ?

(A) x"=a(mod p) has p—1 solutions,

has  (n, p-1)
solutions if a(p =(np-1) 1(mod “

D)

B) "= a(mod p)

(n p-1)

solutions  if a(“:J ~1)/(m p-1) #1

(mod p).

C) x"= c_;(mod p) has

(D) %"= a(mod p)‘ has no solution if

AP0 P=) _ 1 (mod p)

P.T.O.
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91.

92.

93.

- (A) G" « GIRG/G" = G,

@) G, « GG" q GIGG, = G

G & W ¢ @ H,K ™% ST

§ o frafafer § @ A w5 T

& ¥ -

(A) HKH@GW@W%- -
< HK = KH l‘.

(B) 3% G el ¥, ® HK =0 @
TR STWE BN )

(©) Hmkm@a@m{é% G =,
<t 2 H 7 K § fifes 2

(D) HUK ¥ & G %1 STE & |

A G TF OgE ® e (ab)? = a"b",
Va,beGHﬂTn‘>lﬁﬂ_HTﬁ$%l
G, = {a € Gla" = ¢} 3R
G" = {afa € G} @ Fr=fafem & @
AW FH TS E 2

(B) G" 4 G ¥R G,/G" = G
© &4 GG, « GGG, = G

wfqaw%ﬁﬁwﬁ.wmﬁaﬁﬁ
e € 2 o |
(A) 2 ®) 3

(C) 4 D) 6

" (2)8/13/2024/A 14

91. G be a group and H, K be its subgroups,

then which of the following statements

. is not true ?

(A) HK is subgroup of G <> HK = KH.
(B) If G is an abelian, then HK is
 always a subgroup of G
C) H n-K is the largest ‘subgroup of G
containing both H and K.

(D) H u K is always a subgroup
of G -

Let G be a group with (ab)” = a"b" for
all a, b € G and for some fixed integer
n>1Let G,= {a e Gla” = ¢} and
G” = {a"a € G}. Then which of the

following statements is true ?

(A) G" ¢ G and G/G" = G,

(B) G" ¢ Gand G/G" = G .
©) G 4 GG, ¢« Gand GG, = G
(D) G, « G G" « G and G/G, = G"
How many automorphisms are there in
the symmetric grou;‘) S 7

® 3

®) 6

@) 2
© 4




94. W R @l S a‘f?ﬁﬂ%‘eﬂif@

95.

96.

97.

(2)5/13/2024/A

A3 |

FAGIRRA £ R > S 2, 7@

(A) RIm f = S '

®) RKerf=§

(C) RKerf = Im f

(D)-RES/Imf

frafafed & ¥ s a7 W @

2?2 ‘

(A) WiF Z & qed gy eeen
i B -

(B) %1 F W wgw 7o Flx] T

Ffga oMEET wm R |
(C)mﬂ@wr—ﬂ.m@

. ¥ TEs W R

(D) wafaf ot
R=[a+bJ-__5|a,b-ez}
Afgda et W= 2 |

o=

10+ 11 T 8 +§ 1 HeuW HHTAHE

e Z[] A w e 2

(A) 3+2§
(C) 2+ 3i

®) 3-2i
. (D) 2-3i

W TE WE G WO 108 8, @
Gﬁ'mﬁ:fim’rs-mqgaﬁ?
B 5

@) 9

() 6

T& |

94.

95.

96.

97.

Let R and S- be two riﬁgs and f be -an
ipto homomorphism f R - 'S, thefl :
(A) RImf= 8

(B) RiKKerf = 8

- (C) RKerf = Imf

(@) R = S/m f

Which of the following statement is not

true ? . '

(A) The ring of integers Z is a UFD.

(B) The polynomial ring Flx] over a
field F is a UFD.

(8] | Every principal ideal domain is a
UFD. '

(D) Cémmutative integral domain
.R=[a+b\/—_5|a,b eZ} is a
UFD.

" What is the g.c.d. of 10+ 11iand 8 + ¢ -

in Z[1] 2
(A) 3 +2i (B) 3 -2
(C) 2+ 3i (D) 2 - 3i

Let G be a group of order 108, then _thé
number of Sylow 3-subgroups in G is :

(A) 3 B) 5
©) 6 (D) 9




98. Ui Wemell Q ® &% W wew g 45 | 98 What is the minimal polynomial of the

H YA SgIs T2 number /2 45 over the field of rational

numbers Q ?

(A) .7c2 —10x+7
(A) x?-10x+7

B) x? -2
) 2 H10x =23 (B) x?+10x-23
(C) x2-10x+23 | (€) x2_-10x+23

D) %2 +10x+23 (D) x24+10x+23

99, R W C 9% arafas ¥ WEH | 99. R and C be the real and complex

e & ¢ qen ¢= G(C/R), & numbers  field respectively and

G =t Wi Bl ¢ G = G(C/R), then the order of G will be : |
) 2 - (4) 2 '
®3 ®) 3

©4 - © 4

©) 7 o I o7

100. 7T &9 E, &% F &1 R ? "ﬂﬁ‘\' 100. Let E be an extension field of F. If

4cF T fi59 U9 ¥ ¥ ER.|  a < E has a minimal polynomial of odd
Fw e s, & : degree over F, then :
() F(a)-= aF(a’) : (A) Fl@= aF(a%)
(B) F(a) = F(@®+ 1) | (B) F(a) = F(@+ 1)
(C) Fa) = F(az)- (C) F(a) = F(@?

T (D) Fl@ =aF@®+1) , (D) F(a) = aF(@® + 1)

(2)S/13/2024/A . : 16




fist

' 101.

102.

|
AEHA FHRI ;

(o2 492 (pr+y) = (p+1)?
3 fou Prafafed § @ S T O
2 | .
(A) 8 W i )l ﬁﬁ‘aa gl

xzy2 +4(x+y)=0 2

(B)ﬁana.qmamimﬁﬁm%

x2y2+4(x2+y?)=0 T
(C) f@ W wHlww w1 NE B
x2+y2=c(x+y) %, 33}1" C W
feater @
D) Swx @t

STeeRel IR
__yedt=yh|
22y’ -x°),

w1 T fre 9% B W T .

&
dx

(A) x3l2 +y3:’2 =3cx3y3

©) B4y =3exy

(D)aﬁgaﬁﬁ@aﬁéﬁﬁ

(2)S/13/2024/A

101.

102,

17

For the differential equation :

(px*+ ) (px+y)=(p+1)?
which of the following statements is

correct ?

(A) The singular solution of the given
‘ equation is x* y2 +4(x+y)=0.
(B) The singular solution of the given
equation is x?y? +4(x* + y2)=0.
(C) The general solution of given

equation is  x?+y? =c(x+)>

where ¢ is an arbitrary constant.

(D) All of the above

The solutioh curves of the differential

_ [yed -y
x(2y3 - x3)

are of the form :

equation :

4
d

(A) 324332 _3¢ y3'

'(B) 7x2l3 +y2/3 - 3c(xy)2/3

©) P+y =3exy

(D) None of the above |

P.T.O.



103.

104.

HIwe FHIHT

(x*D? —xD+2)y =xlogx
HTA T :

(A) y=uxc cos(logx)+c, sin(log x)

+ xlogx -

(B) y=x[c;cos(logx)+ c2' sin(log x)]

+ xe*

(C) y=x[c cosflogx)+c, sin(log x)]
+ log x
(D) y=x[c cos(log x) + ¢, sin(log x)]
‘ + xlogx
Frfafen § ¥ W wad @ f
W) T yy(x) W@ T, p)
U gx) HAE [-1, 1] W I@ T TR
R w1 wRd € TR p(x) and y,(x),
R WHIHT - ¢

Y'(x) + p(x)y'(x) + g(x)y(x) = 0,
VY xell1]

@ HE Q fe: @T ¥ § 2
(A) »(x)=xsinx, yz(x)=cosx

_(B) y(x)=xe*;  y(x)=sinx
© nixy=e™l  y(x)=¢ -1
D) »x)= xz;

yp(x)=e" -1

(2)S/13/2024/A

18

103.

104.

The solution of the differential equation :

(xzD2 —xD+2)y=xlogx

is :

(A) y=xc cos(log x)+c, sin(log x)

+ xlogx
(B) y=x[ccos(logx)+c, sin(log x)] -
+ xe”
(C) " ¥ = x[e; cos(log x) + ¢, sin(log x)]
+ .10 gx
(D) y=x[e cos(log x)+c, sin(log x)]

+ xlogx

For which of the following functions

y(x) and y,(x) are continuous

functions, p(x) and ¢(x)
determined on interval [-1, 1] such that

y(x) and y,(x) give two linearly

independent solutions of

Yi(x) + p(x)y'(x) + g(x)y(x) = 0,
Vxel[-11]7?

(A) »(x)=xsinx;, y,(x)=cosx

B) n(x)=xe’; y(x)=sinx
©) pE ="  yx)=e -1
D) yx)=x%  yn)=e-I1

can be

W



106

107.

T

(A)ml;aﬁf*zzi

®) F4; B4

(©) fw 1; ®ife 1

(Djm4;aﬁ1%1

. afx yp(x):xcost‘ WWUT 7

Y +ay=—4sin2x H TF R T

g’( - C!.= ............... ‘é’fﬁ I
A4) -4 @
© 2 ' D) 4

W fix)=4, fz(x) %

: f3(x) 1+ax+bx

AW f[G) T AR T L) R
ek B, T (-2, 2) W; ™ §A

N
A) a=0,b=1
®) a=0,b=0

C 'Obilv3
©, a=08=-%

D) e A & A

'(2)S/13/2024/A

19

106.

107.

105. The order and degree of the differential

. a2 (42 372

equation —(—yJ =0 are :
. dx2 dxz

(A) Order 1; Degree 4

(B) Order 4; Degree 4

(C) Order 1; Degree 1

(D) Order 4; Degree 1

If ys(x)=xcos2x js a particular "
solution of y”+ oy =—4sin2x, then the

value of o 1s :
(A) —4 (B) -2

© 2 (D) 4

If AG)=4, J’g(x);x3- and
lj};'(x)_=1+ax+bxi .

It f3(x) is orthogonal 'to f£(x).and

fo(x) on the interval (—2 2) then what

is true ?
(A) a=0,b=1.
(B) a=0,6=0"

o3
g

(C) a=20
(D). None of the above

P.T.O.



st

108. sTa%hel GHIHW
| p2x2+px=q

H O wHHA B ;.

(A) z=alogx+(a’+a)y+c
‘ o

(B) z=alogx+;y+c

: 2
(C) z=ax7+(a2+a)y'+c

(D) 3T H ¥ HRE Tl
T g dW ¢ DS FrEdE §

109, 3y HTHd WHIGWO ¢

(D? - DD’ -6D2) z = cos(2x + y)
H A BFN

(A) z=¢;(y—3%)+,(y+2%)
| 4 %cos(Zx-;-y)
B) z=6,(y+3x) 44, (y+2x) -
' —%cos(2x+y)
©) z=¢;(y=3%)+d,(y—2%)
C+ %co§(2x+'y)
D) z=¢;(y+3x)+4(y—2%)

.- %cos(2x+y)

(2)S/13/2024/A

20

108,

109.

The complete integral of differential
equation :
p’x’+px=gq

is given by :

») z=alogx+(a® +a)y+c

(B) z=alogx+ly+c
a

2
(€) z=a%+(a2,+a)y+c

(D) None of the above

where a and ¢ being arbitrary constants.

The solution of partial differential

equation (PDE) :
(D2 —DD'=6D2) z = cos(2x + y)

is: '
(A) z=0;(y—3x)+ (¥ +2x)

+ %cos 2x+y)
(B) z=¢;(y +3x)+6,(y+2x)

- -i—cos 2x+y)
(€) z=¢;(y—3x)+¢»(y—2x)

+ %cqs (2x+y)
(D) z=¢;(y+3x)+¢(y—-2x)

—-%cos 2x+y)

i



110. SR Sree e

111.

1102,

113.

?z 5 8%z
xl +
"W B BN : '

(A) z=d(y+ax)+dy(y—ax)

+ (02)d?)

B) z= 4 (p+ax)+dy(y—ax)

- (P )2d?)
(©) 2=+ @)+ by (y-ax) -
D) z=by(+a)+dy(y-ar)
- ()2a
Je-tra fafy %_ P #
5 |

(A e ® ffa
(C) Trerdg (D) wgd =T -
a® Sl = - 13, £O) = - 7,

SWy=-1,f2)=11,f3) =35, f(4
F HH BO ‘

(A) 0 (B) 27
(C) -37 (D) 77
V20 & T Rg feEw sl

o g oA 0.1% W s 7 w2

(A) n=2 B) n=3
(C) n<4 D) n>4

(2)5/13/2024/A

110. The solution of PDE (Partial Differential

111,

112,

113.

21

(A) Linear
- (C) Third degree

Equation) :
622 2 622
——a =X
Ox Oy

is given bjf :

(A) z= ¢1(y+w)+¢2(y—@)
o+ @Y
B) - z=4;(y +ax) + ¢ (y—ax)
| - PY(2a)
©) z=)(y+ax)+dy(y—ax) - xy*
@) z=4(y+ax)+by(y-ax)
' ~ ()2

The rate of convergence of Newton-

Raphson’s method is : -

(B) Quadratic
(b) Fourth degree
A == 13,£@) ==, D) = - 1,
S (2)= 11, f(3) = 35, then find the value
of f(4) D
(&) 0

(C) 37

(B) 27
(D) 77

How many digit:.; are to be taken in
computing /20 so that the error does
not exceed 0.1% ?

(A) n=2"
C) n<4

B) n=3
D) n>4

P.T.O.

e



=

114.  f(xy, xg,xp) =h1 AN ? -:

115,

116.

A) f(xp)
B) [f(xp)
©) f"(xp)

S (%)

D) Cz

ﬁmﬁrﬁaaﬁﬁ-ﬁww—%mqﬁﬁx'

w g R ?

)= X)
(A) X =3 e Fet)

£, =% 1)
@)””x+fu)fa+n

ACH)
- ()

(D) Xnrt =%yt ;((z"))

© Xnal = Xn

Alogx <1 HM % s

h
(é) log (l+;)
lo (ﬁ)
®) log{

@ fi-)
@jm@ﬁﬁﬁﬁéﬁﬂﬁ-

(2)5/13/2024/A

22

115.

116.

.| 114. The value of f(xg,%y,%p) is

(8) fx)
B) f(%)
© S ()

)

D) T

Which of the following is the formula of

Newton-Raphson’s ,method ?

3 f (x )(x n-l)
G R A TR T
) = Fyt)
B): %t =5t 7 Ty £1)
e
(C) xn+1 =Xy f,(xn)

S (%)

(D) Xutl = Xp +f(xn)

The value of Alogx is:

_ h
(A) Iog(l+;—)
X
h
© m(‘"ﬂ

(D) None of the above

4



L_ W N

it

17, R e de R w o

- o
fem & W@ FW W [dc AR
0

B
1 1
(A) 3 ®)
1 )
© 3 D) 3

118, T m, n o e ¥, & Frefa
d ¥ w o €2

(A) ATA" f(x)=A"™"f(x)
B) A"A"f(x)=A""f(x)

©) E=1-4
M) E=e™+1

; . .
119. [%] S moaa ® ¢
(A) 6xh " (B) 4xh
“(C) 6xh? (D) 9xh
120. Fge7 & fawfsa o= fafa gm0 £(6)
F 9F I wifeg | T @ e

x5 9 11 13 21
f(x): 150 392 1452 2366 9702

a) 272 B) 252
(C) 262 (D) 9 ¥ =g T
(2)S/13/2024/A

117.

118,

119.

120.

93

[
By taking the step length n and using

f[ xdx

1 -
Simpson’s grd rule the value of
0

_ will be :

A) .(B)

© D)

W= o0 m

If m, n are positive integers then which

one of the following is true ?
(A) A"A"f(x)=A"1(x) |
B) A"A"f(x)=A""f()
€ E=1-A

(D) E=¢P )

. A2
‘The value of E 3 is :

(A) 6xh (B) 4xh
(C) 6xi2 D) 9xh

By Newton’s divided difference formula

find the value of £(6). Given that :
x5 9 1 13 21

f(x): 150 392 1452 2366 9702

" (A) 272 (B) 252

(C) 262 (D) None of these

P.T.O.



121. TF F%Fa wed  I[p(x)] @ o=

ﬁqqyﬁﬁm_tﬂm%:

0
(A) | Sl= {al [y'(Ge)+ oaSy]}

a=0

8 ,
) Sl= [al[y(x) + audx]

a=0

.(C) 81=[5%I[y(x)+a8y]
(D) 3dw & ¥ ®E &
Ik UF weEE |

@)=, v

a=0

122.

i C[0, 1] W uferfer &, @@

[[sinmx] 1 AE BTW :

2 s

@ = ® 3
(SN D) - =

123, A 0) = 1, W{1) = 2, T& EEE

Iy = [} G+ ~292y)de

H I AF T

(B) 2
) -2
(D) Tx ¥ ¥ H§ T

{2)S5/13/2024/A

24

121.

©) ol= [%I [y(x)+ aSy]]

122.

123,

The variation of a differential functional

I[ ¥(x)] is given by the formula :

(A) ol = {?’;%I[y'(x) +0L8y]l

a=0

B) Ol= {%I [y(x)+ och]I

a=0

a=0 .

(D) None of the above

If a functional :

1
Iyl = f y(x)dx
is defined on class C [0, 1] then the

value of I [sin mx] will be :

2 n
w = ®)
C) = - D) -=n

If ¥(0) = 1, »(1) = 2, then extremum of -
the functional :

1y = f, G+ 5 =257y

is :

_1
B) 2 .
©) -2

(D) None of the above



124, 3

i

(A) T TH

(B) =H

(C) ﬁﬁaa BRI

e B ' heal

D) 3w ¥ ¥ =g T

125, &l R

g o
[[y()]= [ F(x,3, y',y")ds

F T T T STEF W d

o

d> ('BF
_].._

dx? @"Jzﬂ-

+i[aF)=o
dx\ "

dz(aF)
+—2 y =0
dx” \ Oy

(D) v ¥ W
126. 9 ama [a, b] ® Ha@ wem f() ®
fau wsft dad wed () 2 TS
1=’ fOm(dr =0
W@ [q, b] W f() F 9H T
@) o

(B)

1

©) 2
(D) Sw H ¥ = W

{2)S/13/2024/A

25

124.

125.

126.

(&)

The solution of Eﬁler’s equation is
called :

{A) Non-stationary curves
(B) Extremal
(C) . Definite integral

. (D) ‘None of the above

A necessary condition for functional

I@I= ], Fes p ', yds

to be extremum is :

ox dx

o'/
oF d(aF\
.|.

o x|\

.6_F_1(6_F\+
&y deldy')

None of the above

oF d '(6F\

(B)

(©)
(D)

If for a continuous function f(r) on

interval [a, b}, the intégral

1=} e =0
for all 'coﬁtinuous functions n(#), then the
value of f(f) on [a, b] will be :
A) 0 ‘
®) 1
© 2

(D) None of the above

P.T.O.



2

127. 7% 3(0) = 0, y(£)=l, g

128.

D)= [ 2 -y
F T WA B A W R wEm

?

(A) y=cosx

(B) y=sinx

C) y=tanx

D) THT # ¥ B W

sad p(1) =1, )e) =1 % =i

FATE - .
y@)]= ] (e - ye)a

H A AW T ¢

(A) y=x+logx

. B) y=x*+logx -

129,

(C) y=x-2logx

‘D) v F A W

IR 1[yx)]= L: (xsiny + cosy)dx,

y(0)=o,y(1)=§- W O W,

wW AF feT 9% W A R ST whdl
% : . .
(A) y=cot"1 x (B y=se:c"1 X

(C y= cosec'x (D) y= tan”! x

(2)5/13/2024/A

26

e

127. If 30) = O, y[

128.

129,

. Y
A
L

r
2
extremum of functional :

[y]= [ (2 -yh)ds

can be attained only on :

) = ]-: then the

(A) y=cosx
(B) y=sinx
(C) y=tanx
(D) None o'f‘the above

Extremum of the functional

1[pw)]= [ Gxe - yetsate
under the condition y(1) =1, y(e) = 1 is:

(A) y=x+logx

B) y=x"+logx

(€C) y=x-2logx

(D) None of the above

If I1[yx)] = I; (xsiny + cosy)dr,

¥0)=0, .V(l)=% be a functional, then

extremum can be found on the

curve :
(A) y=cot'x (B) y=sec'x
'(C) y= cose‘c"lx D) y= tan”! x

o



S —

.130a'saiﬁmqtm

I, [(y) +12xy]dx YO0, =1

mam%m

131, Q& ﬁﬂ’l 3 anﬂw I & fed

@ = I K(x. §)u(§)d¢

cex 0K
[ S

@ %[I K(, F,)aé(a)da]'l

=[ ~—u(§)d§+C |

o 4 k(#&)a‘(&)d&]
. =I: %u@dg'{g(k,é)

o [} K(x,a)u@da]. o

B~

@sns2024A 27

_I —u(@)d§+K(x, x)u(x) -

130 The curve on whlch the ﬁ.mctlonal

I [y 12 ), 50)=0, =1
) can be extremlsed, will be : '
@ y=#
® y= EI
"i(C) y=x
®) y=x‘_‘- o

131. “Leibnitz’ rule for differentiation under

integral signs is given by.:
® ‘&[I K(x,a)u@da]
| =l —u(’é)déu.
® ‘}[I ch,a)u@)da]

..j"‘ a—Ku(E_,)d¢+c ‘

© %[f: K@, ﬁ)u_(a)da]

o ‘I _”(§)d§+K(x,x)
(P) ' % [J-x K(x,g)u(?;)di] | g
-I -——u(a)dgm(x,x)u(x)- ,

P.T.O.



it

132. WRfYS AF WRAT y” +xp =1, (0) =0

133.

= y(0) ¥ wafwm Hew TEHA
ey i S ' '

(a) Y@ =3+ +EyEME -
® =3~ j;.(x+a).y(a)da

© »x)= %— |7 -
(0) y(x)=3‘£—+ i c-eryEE

W Y /() TFEw T W A D
# & W werl w eFd doft ¥

@ =M, ' DM, uTEE e

(2)S/13/2024/A

® wE gt ¥ @ Y M, afwmd

?, 99 davgm M-wiew 9 fag e

3, | |

A Yz #| A TEEEE
iR |

® Y w1 w fRiw

'_ A |

© Zf,,(Z) F THEEEA SR frdy
AT |

D) D f(z) ® W= wEd

AT |

28

132. Volterra integral equation related to

initial value problem y” + xy = 1,
H0)=0=y10) is :

A) Y@=+ [ rDpE)aE

B) ¥ =3-[] (+E e

. 2 x .
© ¥x)="=f; -DEyE

133.

; b A
D) ¥@)="-+[] B HEE

If Z J/x(2) is an infinite series of single
valued functions in bounded and closed
domain D and I f,,(z)|S.M,_, , where

ZM,, is a series of positive constants

M,

Weierstrass M-test proves :

and is convergent then

(A) Only uniform convergence of
(B) Only absolute convergence of

2 (@)

'_ (C) Uniform and -absolute convergence

of X /n(2).
(D) Only conditional convergence of

D f@).



134.

B [CKEBuEEE fx)=0 T

135.

- 136.

e wHiEwT u(_x)=1+j:u(&_,)dg

EaRE] ?

A) u@) =1 ®) ux)=x

(C) ulx) - et (D) u(x) - Cos x
[ RO Bu@de + £ (x) =u(z)

g W '

l. (C) Vo THR @ “YrEEm T

(2)8/13/2024/A 29

‘Wmm'wﬁ?ﬂﬂw
fen smar ®

@& [F KU+ £()=0 T

© ] KCoBuE)ME+ f(x) =u(x) TR

® [ K BuEds+ () =u(x) &

(A) 9o YER H ‘T wHGA
FHw" |

B) f5fr =R = e g
e ricTUGEEI '

wEE | i
(D) frdta YR w1 'Pedw o
paesicTy R

134. Second kind . of ‘Volterra integral

equation’ is given by :

@ | K EMEME /) =0

®) [ K(xBu®)de + 7)=0
© [ KByt + f(x)=u(x)

O [P KGu@EE+ f(x)=ulx)

135. Solution of integral  equation
u(x) =1+ [ u(€)dE is :
| (A) u(x) =1 B) ux) =x
© u)=¢  (O) uw)=cosx

136. Integral equation

b ' '
|, KQuEdE+ f(x)=u)
- s ad ' o _
(A) “Volterra Integral Equation” of first
kind. ’ ' '
(B) “Volterra Integral Equation” of
second kind.
(C) “Fredholm Integral Equation” of
first kind.

(D) “Fredholm Integral Equation” of

second kind.

P.T.O.
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157. ‘thesl WU gl

u(x) = )+ Af, Kz Byu®)de

% R ‘Reea= F9a’ Rx, & A) a0
'R T K (x, £) ® 99 gaEu
?: '

@A) REGEN=TTAE, 0
B) Rx&EM =2 A Ky (5:8)
© REEN=T MK, (5E)
@) R(xEM =Ty V'K (8)

138. §HIFd 'G":ﬁa'T{'UT .

[ KGBu@de+ f(x)=0
$ w
(A) 998 YER @ ‘'eew wew
et
®B) fgm TR =
LLicau I
©) ¥ WER W
pticTu i

(D) fadg wer =l

(2)5/13/2024/A 30

B i ) C T

137. The relation between ‘Resolvent Kernel’
R(x, & A) and ‘iterated kernel’ K (x, &)
for a ‘Fredholm Integral Equation’

u(x) = FG0) +Af Ko W@

s
(A) R(¥,¢;x)=2‘,’_"x"1<,,(x,§)
B) RxEM)=3"A"K,(xE)
- © R(x.a;x)=}:?-x"1§n-.(x,¢)

D) REGEN =T MK, (5:8)

138. Integral equation

-[: K(x,E)u(E)dE + f(x)=0
is a:: '

(A) “Fredholm Integral Equation” of
first kind

.“Fredholm Integral - Equation” of
second kind -

(B)

(C) “Volterra Integral Equation” of first.

kind

(D) “Volterra Integral Equation™ of
second kind.
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139. wuft FAd- A HeEld  WHEA
L 7L

Y(x) = J K (x, E)y(E)dE

h%ﬁi’&ﬂﬁﬁ?'ﬂﬁ'ﬂ%ﬁ%ﬁ%

(A) arfas -
(B) FRAt®

() T e o

140.

141.

(D) W HOTEE qOE

THRE HHTT

%= [ cos (r—EmE)E
Tﬂﬁ%:

_ x? o | x2_
@ @
© l+x @) 1-x
HF X = {q, b, c,d} 3R A T = {X, ¢,

{a), (8}, {a, b}, {c, A}, {a,¢c, d}, |

{b,c,d}},xﬁmwm% |
m ..................... Tﬁm@mm%l

- (&) B() = {{a}, {c, d}}

(B) Bk) = {{a}, {8}, {c, d}}

(©B& = (B (e A}

©) B@= ((a}, 6}

(2)5/13/2024/A

139. For the ‘Fredholm Integral . Equation’ .

Y@ =A[] K(x,E)yEdE

with symmetric kernel eigen values are

always : )

. (A)F real

140.

(B) imaginary
(C) only positive integer

(D) only negative integér

Solution of the integral equation :

=[] cos (x-Eu(E)de

B

141.

31

x2 xz
@ 1475 ® 1-Z
© 1+x @) 1-x

Let X = {a, b, ¢, d} and let T = {X, ¢,
{a}, {0}, {a, b}, {c, d}, {a, ¢, d},
{b, c, d}} be a topology for X. Then the

collection.......c.eeu.... is a basis for T.

(A) B() = {{a}, {c, d}}

®) B@ = {(a}, (b}, {c, &)}

©) B = ({8}, {c, &1}

©) B@) = {{a), (B}
'P.T.O.



142. T wifeafas wHfte X D, T,-FHfe

143.

e £ A X # fom fawed x ok
yﬁﬁﬁﬂmﬁmx.eﬁy?ﬁ
Wi F: N oiR M &1 e
TR B fF - -
(A) xeM 3K yeN
(B) xeM 3R yeN
(C) x¢M 3R yeN,
(D) xeM ¥ yeN
w ufwfes e X, T) faf@
Feam ¢ AR iR daw AR WEE T

Wi 9qed F 3R yoE fag pe F

% fau T-fge wy==a G ¥R H &
o @ R ¢ :.

(A) FecGpeHAMGUH=
B FcGpeHAGAH=§
© Fc&peﬁmGuH=¢

(D) FcGpeHIGNH=

(2)S/13/2024/A

32

142. A topological space (X, T) is said to be

143.

()

Tlr-space if for every pair of distinct
points x and y of X there exist nbds N
and M of x and y respectively such

that :
(A) xeM and y¢g N
(B) xeM and yeN
(é) x¢M and yéN
xeM and yeN

A topological space (X, T) is said
to be regular if. and only if for every
T-closed set F and every point p ¢ F,
there exists T-open sets G and H such

that :

(A) FcGpeHandGUH=9¢
(B) FICG,-peHoanH=¢
(C) I:cG,peHorGuH;q}

M FcGpeHandGNAH=9$




144.@%@&(}(,T)Tiamw

D) AcGBcHAGAH=¢

145.

(O X, X, & deq 7t § |
‘(D) s ¥ ¥ w8 e

' (2)$/13/2024/A

(X, T) i wweE (X, T)

T ¢ Ak oK Fuw AR-X B HE
T YUFRT ITHGeET A é?r(lé%m
faga ¥ =29 G 3R H =1 sfcw @
m%_ﬁllz

A) Ach"c_HaﬂthHw_
(B) AcGBCHIRGAH=

(C) AcGBcHAGNH=

R Xy, Ty) F T witef wufe
%, ™ X g ¢ ARk e Sew
R

A) X, WX, Teq & |

B) X, SR X, & wew ¥ 1

33

144. A topologicaI space '('X, T) is said

to be completely normal if and only if
for any two separated subsets A and B

of X, there exists open sets G and H

- such that :

145.

(A) AcGBcHadGnH=$
B) AcGBcHandGAH#4¢
(© AcGBcHorGNnH=¢
M) AcGBcHorGNnH=#¢
Let (X; T) be the product of topological

space of topological spaces (X|, T,) and

(X5, T5). Then X is a compact if and

_ only if :

(A) X, or X, is compact

(B) lXI and leboth are compact
©) X aﬁd X, both are not compact
(D) None of the above

P.T.O.
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147.

[(C) s=e=

: 146.aﬁ'@mﬁ€muﬁwﬁﬁm

@ |
(A) =9 (B) &
(D) T

TR TSI B TF S 39 THR VR

fem T & P fo &9 § 9% W @ |

Y ol sow wW o9 E § ok mm
frg ¥ r @ W e w1 V) §,
W W@ ww & fag =me e« fagia

B0 QY S e ? o
(A) c?_r%(E

(B) c? rz—(d—; =r4[E+V(r)]

. |
© ¢ rz—(i“%] =rt[E-V(")]

27 .
(D) ¢ r2+(d—’) =r[E-V(n)]

. (2)S/13/2024/A

=pd [E + V(r)] |

34

146.

147.

If a generalised co-ordinate has the

dimensions of momentum, then the

generalised velocity will have the -

dimensions of............... )

(A) Force -

(B) Energy
 (C) Inertia (D) Speed
A particie of unit mass is projected S0

- that its total energy is E in field it is

moving in and the potential energy is

V(r) at a distance r from the origin, then

for such a particle by principle of least
action, the differential equation of the

path is :

. 2
a) o [rz +[£—j =r [E+ V()]

B) c“|r —[% =r4[E+V(r)]

o
~
+

D)

)
(

=‘r4 [E-V(r)]

or———



148. fowor fagim & a’r_aﬁﬁgaﬁ-aﬁ_
Wﬁmwaﬂ%@mﬁm

¢

(A) =
(B) 3=
©)
® v

:'(A)ﬁm:ﬁ'wﬁ 3R
(B) ﬁmaﬁ@wf

(© fEm w5t W e
(D) frra il |

150, 9% i W w9 § g W Ak

e .
(A)%ﬁ@ﬁaw%aﬁ%
.(B)‘Tﬁ;vrfaﬁ'fﬁﬂﬂ?%
(©) e feags @
(D) feefim o Reger

(2)5/13/2024/A

TR G I ————

148.

149,

150.

In variational principle the line integral
of some finction between two end points

is :

. (A)- Zero

" (B) Infinite

(C) One

(D) Exi;remum

(A) The difference in energy of the

system .
(B) The total energy of the system
(C) The product of energy bf the system
D) Coﬁstant .energy ‘
If .th‘e Lagrangian does not depened on -
time explicitly, tilcn :
tA) Hamiltonian is not constant,
(B) The kinleticl: energy is constant.
(C) The Hamiltonian is constant.
kD) The potential energy is constant, '

"

P.T.O.



wT I (Part III) |

AR Ej, Bgyerveeerenenn: E, T& TUEHA If Ep Egyeeevevnnenes E, is a countable
weE w1 SHFH @ VPR @ e F sequence of events such that E, D E,,
E oE,; i=12,... , @ for i=1, 2,....... , then :

(o) LimP(E,)=0 () LimP(g,)=0

(B) %L%_P(En)foo ®) HgP(E,,):ao

© LimP(E,)=1 © LimP(E,)=!

(D) LimP(E,)=0.5 () LimP(E,)=05

62.

63.

.lf'(x)z.z_a.[ 21 2};—a$x$a

n—w

o F 4T ok 6w W
= ¥ ™ w2 W feem ®
qﬁsﬁwmﬁaﬁmﬁ%&mﬁ
fie & qon w0 g fEen & 2250

TR fren € O SOH! weEm EER
(A) 42375 (B) 15 TR

(C) 40 TR (D) 63 T

fom go WH WAMG WA ©

" NG +Xx

mﬁﬁﬁwﬂ@’f(m)ﬁﬂ:

2t @ (5)

o o

(A)

) (1-2a)m

(2)5/13/2024/A ' 36

R—ye0

A man draws 2 balls from a bag
contz%ining 4 red and 6 green balls. If he
is to receive Rs. 45 for every red ball
which he draws and Rs. 22.50 for every
green ball, then his expectation is :

{A) Rs. 42 (B) Rs. 15

(C) Rs. 40 (D) Rs. 63

Given the symmetrical distribution :

f(x)=£1-( 21 2];—;1$x5a

T \g"+Xx

the fourth central moment (p,;) will be :

) ﬂi—“’ﬂ ®) ?"‘[1——8—]

In

3
© (-2 O a“(“g}




st

64.

" (A) 120
. (€) 250

65.

P(.S’:/;"soj
£l 'FIFI. 31711. : o
@) 05 ®) 1
© e D) ¢!

66.

IRE i B W T wR
& w omfma fogm = et W
oW W 5 SER e 3t e
W IO W WeN w1 ST 04 ¥
0.6 B T WA WfEwAG B @ W
0.90 @ ?

(B) 80

(D) 375

T X, Xy X, T WIH @ @HT

¥ ¥ Afed (iid) @ WPy ¥ wen |

X R Y ® fon g wWqwm we
BVN (3, 4, 16, 25, 0.8) ®&,
P(5<X<9|Y=6) & HW ¥m :

Z.

0.3 1.0 197 [3.0

(A) 035767
(C) 059349 (D) 029674
(2)5/13/2024/A 37

¢(z) | 0.11791 | 0.34134 | 0.47558 0.49865

(B) 0.48767

64. Using Chebyshev’s inequality, how many

times a fair coin must be tossed in order
that the probability will be at least 0.90
that the ratio of the observed number of

heads to the number of tossed will lie

between 0.4 and 0.6 ? _
(A) 120 - (B) 80

(C) 250 (D) 375

65. Let X,, X,,...,X, be iid Poisson variates

P(l)and S, =X, +X, +....+X, . Then:

' -P(S'i/;;" < o]
is equal to :
@A) 0.5 (B) 1
© e D)

66. Given joint distribution of X and Y as'

BVN (3, 4, 16, 25, 0.8), then
P(S<X<9]Y=6) will be :

Given :

z 0.3 1.0 1.97 3.0

$(2) | 0.11791 | 0.34134 | 0.47558 | 0.49865

(A) 035767 (B) 0.48767
(C) 059349 (D) 0.29674
P.T.O.
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67. oA aRtesd WU w1 G g SR
{X.} oo ® :

P {Xk - iz'k} - 2—(2k+1) ,

P(X; =0)=1-272%.

o, llm%—

n—ee 11

= vm[z]

i=1
w WE OB e
4 27
®) 1
©) =
®) 0

68. faw gu fgfawr agfes® W X q Y
ToEa WA T W

0£x<2, ~x<y<x
0; T

e A {X
Bl e

s x > 1} ® TGS

2
A 3

7
® 5

15
© 1%
1
® 3

(2)S/13/2024/A

67. Given the sequencé. {X,} of independent
random variables defined by :
P {xt = ﬂk} —- 2—(2k+l) ,
P(X, =0)=1-2".

o
. B
If Bn=Vaf[2Xi),ﬂ1en lim —-

i=1 n==n
is equal to :
@Y
® 1
C) »
®) 0
68. The two-dimensional random variables X
and Y have the joint probability density
function :
be(x—y); 0Sx<2,—x<y<x
f(x y) { ( )
The probability of the event
A:{X:x>21}

is :

otherwise

2
(A 3-

7.
® 5

15
© 15

38

1 .



69. @mq@mmxwmw
Wﬁ%
(1 .
()= e *; x>0,7L‘>0

70,

w2 He, 2 e YR oS

" (B) 343 Hrevame

® 2

Y
©) Z_y_e"ﬁ ‘

©) Ze*

UF WEfh® AR AT A uEd
3 i 8 e o e Y e |, ey
2 w3 Hiw wia owver w Ry ek

ﬁmmélwwwﬁfm
Agq wfa = - : |

(A) 4.33 Hieiemar

(C) 4.86 Hey/=ver

D) 3'.33 Hie/quar

(2)5/13/2024/A | 39

69.

70.

_The probabilify density function of:a

continuous random variable X is given

'by':

X

f(x)= —e_Ii x>0,A>0

0; otherwise

The pd.f. of Y=vX will be :

2
e’i

[

)

(B)

©)

D)

b [
o s
P "'l“v

w"i,

=&
w

A cyclist covers his first 3 miles at.an
average speed of 8 m.p.h., another

2 miles at 3 m.p.h. and the last 2 miles

‘at 2 m.p.h. The average speed for the

entire journey is :

(A) 433 mp.h.

B) '3.43 mp.h.

(C) 4.86 m.ph.

(D) 3.33 m.p.h.

P.T.O.
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<72,

{2)8/13/2024/A

% R, fEa X, g R () ¥
d W wen # ok P guen gm

3@%(0#3@%(0ﬁﬁﬁamm
3 i ot w1 wiwww ¥ @ Fefafea
¥ R} wFW wYF  WHE yERn
{Xa} 50 ﬁzmmrwﬁmswg
P & fau wive omwen () & s ¥
w oW R 7

@A) P(R;=o|Xg=1)<I

(B) F;<l

S[p] <e

nzl ii

©
D) B(R;|Xo=1)=0

™ TR s () RO TR
el o 8, 9 p, (i) T swEE ()

¥ () F e o TERm e

@A) w(i)=1

B) 1<y (i)<ew

€) W (') =®

D) iy (i)=0

71.

72.

40

If R; is number of return to state (§) by

chain X, and P;; is the probability of

return to state (i) from state (i) within

finite time. Then, which of the following
is not true for transient state (i) of a

Markov chain {X,,}n20 with transition

probability matrix P ?
(A) B(R;=w|X,=i)<1

(B) P ;<1

%[P"]' | <o

©

D) E(R;|X¢=i)=w

" A recurrent state (i) is said to be null

recurrent if (i) that is expected time

~ of retirn to state (i) from (f) is :

(A) W (i)':l
B) l<p ()<=
(C) P'J(i) =

®) 1()=0
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73 ﬂmx”aﬂtxz,ﬁmaﬂtm

:ﬁmaﬁaﬁmm%‘ ﬁﬁmmﬁm

;xft ?
L 8 i
- (A) 29 B) 28
8 7
©) 28 (D) 2
am dfg R X, X, X, @A

-‘ .74'I

' (2)5/13/2024/A

aﬁtmmﬂﬁaﬁar@m 1) arfew
az%tﬂﬁ

=

*y
N
® 3.

1

© 12

() wig § ¥ W aﬁ

b A
Wi

41

-

73

\P(X,. k)2 ——

Let Xl and X2 are two mdependent and
1denncally distribiited ratidom variables

' ‘W_lth probability mass function :

- ‘THéh the Probability that X, + X, = 7-

(A) 2 : _(B) oy
. 8 1.
©) 3 D) 2_9_ §
74, Let X,, X.z, ....... .X, be indépendent and
' jdentically normatly distributed N(0, 1)
random varidbles, If - '
T=X3+X3+.+XE,
. 1N
then E(—) equals :
T .
R
(A) 3
B 3
1

©3

®

Noie of the above

P.T.O.

el

[l s
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76

.

%luﬁ?ﬁwwmpam
W, A TR, X p W AR F
e ? | '

1 .1~k
A) — B) N
1
=1

© 5 ©) 7=

. T AR YOl i STER€t o[ .

(A) st IR wfre oW %

®) o SR T @

(©) et iR sfrs et @

(D) s R gweEd Bt o
ﬂﬁxl,xzﬁaﬁmmmﬁat
g %"ma'?-rwsﬂm'?
(A)nﬁmm

B) wE= &'

(C) w-=f

@ FOQ 1

(2)5/13/2024/A
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75.

76.

77.

In a Binomial distribution with

probability mass function (pmf) -

x=0,12,..,n, 0<p<l.

the third central moment p, is k times

the variance p,. What is the value of p ?

i -k
A 77 B ——
1+k 1
©5 O

An absorbing state of Markov chain is :
(A) Periodic and Transient

(B) Periodic and Recurrent

(C) Aperiodic and Transient

(D) Aperiodic and Recurrent

If X, X, are indépendent standard
normal variates., then the. distribution of
'i]g‘ is :

(A) Standard Normal
(B) Student’s ‘¢’
(C) Chi-square

@ F@1

e
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78. WM 'E"ﬁﬁQ X~F(3,l9) -2
Y~F(9,3) ‘| afq P(X 2 4)=046
dR P(Y < k)=046 ¥, @ k = F
T 2
(A) 0.025
(B) 025
(©) 2
©) 4 |
79. AR X TF ARHEH W T,
e wEfew W@ e
f(x;0)=9.e“'9;"; x>0,0>0,8, @ -
(A) E(X)<V(X);0<8<1
®) E(X)>V(X);0<0<1 -
©) E(X)<V(X)Ve>0 .
(D) sWw & ¥ FE TE
80, W T T X, X Xa, X, T S
| g w9 ¥ Fafe agfee = § fEa |
R EA U@, 1) ¢ | Ak W, X; |t
TR ¢, d W W e AW @
g ? ‘ '
(A) 3/4
" ®) 35
©) 45
@) 112
(2)S/13/2024/A 43

78.

79.

80,

1

Let X~F(3,9) and Y~F(9,3). If

P(X 2 4)=046 and P(Y < k)=0.46, -
then the value of k is :

A) 0025

(B) 025 .

©) 2

D) 4

Lét X be a random variable with
probability  density function (pdf)
f(x8)=0""; x>0, 6>0, then :
A) E(X)<V(X);0<6<I

(B) E(X)>V(X);0<8<I

(é) E(X)<V(X) V08>0

(D) None of the above

Let X, X,, X3, X, be independent and

‘identically distributed random variables

with U (0, 1) as their common
distribution. If W is the range of X/’s

then expected value of W will be -

&) 34
B) 35
© 45
o) 172
| P.T.0.
N
B |
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81.

82.

W R

o X, XX, X @ AU

frpren wmar &, St R w1 ek 0 W

ZX:'EE,X;—IJ s
n(in-1 '

FTE §

(A) 0 -

(B) ¢* =

(C) 6+n WM

©) o =

w afE W x,,xz,....;.xn
TR w o foer R, fawe me

p R TR o2 ® | et fafy ¥ p
i o & oHEw T o

(A) X, Zn:(x,.—-)_()zln

i=] \

B) nX,

© X [ 2(X-X)in

D) X,

{2)8/13/2024/A

2, st wirem wwe: 0 sik (1-6)

+

a4

81. A random sample X,, X,,...,X, drawn
. on X which takés the values 1 or 0 with

respective probabilities 6 and (1-8).

n ! n
Y X; (2 X; - 1} . |
Then =1 i=1 is an unbiased
n (n - 1)..

estimator of :

A o
(B) g?
(C) 6+n
D)

. Let X, X35 X, be a random sample

from normal population with mean p and
variance o2. Estimates of p and & by

using the method of moments are :

'(A) X, Zn:(Xi '—)_()2/11

i=]

i(X,—}_()/n

i=1

®) X,

© % Zj:(Xf—}_(z)/.n

(D) nX, Z”:(X, —)_{)2 /n

i=|

-
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8. T, & T,, r(0) & | e
e WEHAY p € | WAl WS Sherh
® WA e B, T
(A) pZJE
®) pze-l
©) p22e-1

D) pze—1

84. WX@W?{%,W@
' oA e 8, e wRe Wed @

£(58)= £ (5 0) =

. E
o) )= 25 ()™
oty T I Ry, W
feooft &, Wl ~o<p<o, >0 |
p R o ® denfaar st % :
1
(A) (J’1+.Vn) 2\/‘( )

11
® % 5F"

. 1 ]
(©) ‘E(yl -¥)s m(y,, +)

11
@) 37 77"

(2)S/13/2024/A

83.

- 84.

(A) pze

© (=)

If T, and T, are two unbiased estimators
of. r_(B), having the same variance and

p is correlation between them. Let e be

the efficiency of each estimator. Then :

(B) pZ-e—l
(C) p=2e-1 .

(D)'paJe-——l

Let the random variable X have a
uniform . distribution with density
function '

(5 8)= f(x po)=

1
2\/56

_ o
o) = 3 5 1)

where y, is smallest and y, is largest

observation, where -©<p<c and
o >0 . The likelihood estimates of p and

o are
I )
(A) E(J’l“"yn)’—_

11
® %575
243

1 1
(D) 2yn’ 2\/3_,.})1




85. T f(x)=-;—e"”°, x>0 @ fw

fovarem  owe P[0<6<kx]=1-0
#ﬁqkmnﬁ%(mﬁ? >0 ?):

(A)

loga
y
®) log(1+a)
-1
(€) loga.
. -1
® Tog(izg) .
ss.bw‘ W 9 fgwR sem W,
Hy:p=12 & f®s H,.p =23
wew # R, o o B Wi p
¥ | W WR AR IeE T R
H, %t erater & fear mn §, 9k 2
¥ sfym IR @ o € | e WER
N 3R Ik Wew ) whE B whE
¢ | |
(A) 5/16, 33/81
B) 5/16, 48/81
© 3/16, 33/81

(D) 3/16, 48/81

(2)8/13/2024/A ' ' 46

. 1 -
85. Let f(x)=63 ® for x>0. The value

86.

of k& for confidence interval

P[0<O<kx]=1-a is (for §50) :

logo

(A)
1
<(B? log(1+a)

©

.logoc

-1
®) log(1-e)
Let p be the probability that a coin will
fall head in a single toss in order to test
Hy : p = 1/2 against H; . p = 2/3. The
coin is tossed 4 times and Hy is rejected
if more than 2 heads are.obtained. The
probabilfties of type-1 error and power of

the test is :

(A) 5716, 33/81
(B) 5/16, 48/81
(C) 3/16, 33/81

(D) 3/16, 48/81




87. ‘mm X, X,,... X, TF dRfs e

@) 2logh, X,
B) -2log 7\.,\ xz(r)
©) log2a, Xt

(D) —2logh, ;‘52(,,_,)'

88. WM X,~N(iio?), i=2,3,4,5 @
TR Wy & | w@ feafaten o
¥ W e MVUE ®, ?

p XXX o KX+ X,
1 3 3 2 . ‘ 2

T =5X-'+3‘7:(2'!'X3 T =M
3 9. | y 4 | 6 .
M T
®) T, ,
© T,
D) T,

(2)5/13/2024/A

T 47

87. Let X, X,,...,X, bea random sample
with  pdf -
the

from a  population
where
_paraniet;ic space @ is £ dimensional.
Suppose we want to test the composite
hypothesis, - '
Ho 291 = el' )
r<k, where 8',0,',...0, are specified
numbers, When H, is true, the
asymptotically distribution of A is :

(A)
(B)
©

.- D) —2logh, xz(n'—r)

216g 7\., xz(,._,)

—2logA, xztr)

‘log 2A, xz(r)

8. Let X,~N(w,o*) fori=1,2,3,4,5
L be a random sample, Then which of the
following estimators is MVUE ?

1 3 ] 2 2
S S QU o 0

3 K 9 s 4 . 6

A) T,

® T,

C) T,

(D) -T,

-P.T.O.



89.

90,

(2)5/13/2024/A

AGAER  F f(x,9)=-é—, 0<x<6,
0>0 ¥ foar mn % 1| T Swfiniy o

[HXJ W™ e

o

(A) o7

B) 6e ‘
(C) e

(D) &7

M AW W R UW T =N W
7 TEE T @ A W Q400
W 3R 600 Wl w1 ww apfow
wieel fom T ¥t W oww ® o
7 200 W 3R 325 wiwend of 1 5%
AR 1% wefem 'R W T fred e
ﬁaﬁdﬁnwﬁmﬁﬁmm%

w A ¥

(A) WdFN ® B W W T R
e ¥ @ ovw N efit
(B)mﬁm#ﬁmmzﬁw
H o &

© & ™ gom g T ¢

(D) wiefRar B 1% W W I q4 |
T Wy mdwa P 5% 'R W g
w R ¥

I T ARt W X, X, X, |

' 48

89. Let X,,X,,....

90.

X, be a random sample

from a rectangular distribution

1 .
S (x 9)=6, 0<x<0, 0>0. Then the

_ éonsistent estimator of the geometric

'mean H(X)= [HX] "’ is :

(A) o
(B) 6e

. (C) oe!

D) 07"

Random samples of 400 men and 600
women in a city were asked whether they
would like to have a bus stop near their
residence. 200 men and 325 women were
in favour of the proposal. What will be
the inference at 5% and 1% level of
si@iﬂcén,ce that men and women both

are in favour of the proposal ?

(A) Both are in favour at both levels of
significance

(B) Botﬁ are not in favour at both
l;t_:yels- of sig.niﬁ.cance |

(C) Given information is not sufficient

(D) Both are in favour at 1% level of

‘ signiﬁcancé but not at 5% level of
significance '



fit

91.

%

93.

(2)5/13/2024/A

X, Xyew X, T TSR R, S

. wF THfe fawE e det wed F(X)

3 QA faw m@ ¥, @ Fe smefes

faft wwa Ffeel & wdgw g WM

d e ® :

(A) wi@wer - F(M) = 0.5 foog
F(M)> 0.5 =1 W&, el M =7
w1 AT ) wia ®

(B) fovmpiem THA Whigels e
(© & [ (A) = (B)

D) 7 @ (A) dkT @ B)
TR feri | srfes e
3, o _
(A) THE Wi

@) f-wfamefst

(C) a1 @ (A) I (B)

D) T @ (A) IR & (B)
ot 3IHA ¢
XXXXYYXYYYXXYYYYXXYY
¥ woqq & fedt s o+

(A) 7

B) 8

(C) 20

®) 2.

91.

92.

93.

49

- (A)

©

Suppose we have a sample

X, X,,.., X, from a population with
cumulative distribution function F(X).
The non-parametric one sample test

corresponds to :
Testing the hypothesis F(M) = 0.5
‘against F(M) > 0.5, where M is the

median of the distribution

(B)

Wilcoxon one-sample test
Either (A) or (B)

(D) Neither (A) nor (B)

Tﬂe Kolrﬁogorov-Smimov non-para-
metric tesf is :

(A) One—samplé. test

B) Two-sample test

(C) Either (A) or (B)

(D) Neither (A) nor (B)

Consider the sequence :
XXXXYYXYYYXXYYYYXXYY
The count of runs will_b_e :

(A) 7

®) 8 .

() 20
D) 2

P.T.O.




fist

94, HE W1 @ W whw dOR
gmﬂm%’t,ﬁﬁﬁm’r ]g A

(A) Wt e

(B) smrEfas e

© = @ (A) W (B)

D) T @ (A) dRT & (B)

95. TH 9gee wiewr e aeRe | (T

% ufn figelielier & arw w5t wmn) & |

wHe 3 AR w Y fifte
wRafE = &, e o e
T faes fome o W€ fen wn
N=14) Tl & siwe freag § .

o femar TS
™ ) o o)
540 5000
670 6100
1000 . 1300
960 900
1200 | 7400
4650 4500
4200 7500

T® W w1 % faw o et o
W aRT T A IR 2, & fag
P-feeft U wfeselsr %1 o@ @ .
(A) U =41 |

(B) U=8

(C) U =135

(D) 39w # ¥ wE =

(2)5/13/2024/A . 50

94. Any rating data, which is measured in
ordinal scale of measurement is suitable
for :

(A) Parametric test

(Bj Non-parametric test
(C) Either (A) or (B)
(D) Neither (A) nor (B)

95. A Pilot trial randomly assigned
participants to either treated or untreated
grdups (with N = 14) to assess the viral
load (the quantity of virus per milliliter
of blood) in the treated versus the
untreated groups. The data is shown

below :
Treated Untreated

o) )
540 5000
670 6100

1000 1300
960 | 900

1200 7400

4650 4500

4200 7500

To test whether there is evidence of
difference of viral between the two
groups, the value of Mann-Whitney U
statistic will be :

(A) U=4]

® U=3

(C)y U=35

(D) None of the above




96.

97.

fedt 9% # i e ¥ WS (M)
@qﬁwﬁ(mm@ﬂ%mﬁaﬁ‘r
F wE ¥ feften w7 § <
™ ® |

MWWWMMMWMWMMMWWMMM
MWWMWMMMWMMMWWWMWM

MMWMWMMMMWWM
mm@ﬁqmm'%
gefdEd W W wWEu (Hy) 24,
Z=196% WNE A9 @ WY W :
(A) Hoaframﬁmﬁ
(B) Hoﬂﬁﬁﬁwfﬁﬁ
© T & (&)W (B)

(D) s d ¥ FE =

m s HEA H WY X W Y &
4w B T T T e
ﬁZdE "m"'mﬂxaﬂ'{Yﬂi'm%
oF THgE & fau s #
A) m(m’-1)/12

(B) m(r}z-l)/lz

©) m(m —1)/12
(D)avgaaﬁﬁ#riqﬁ‘r

- (2)S/13/2024/A

96.

97.

b1 -

The following is an arrangement of Men

" (M) and Women (W) to purchase ticket

for a rock concert. Test randomness for

this (Hy) at 5% level of significance :

MWWWMMMWMWMMMWWMMM

- MWWMWMMMWMMMWWWMWM

MMWMWMMMMWWM

Given Z = 1.96 or the table value,

Ww¢e !

(A) ' Reject Hy

© (B) Accept Hy

(C) Either (A) or \(B)

(D) None of the above '

In calcuIatior_1 of the rank correlation

. between X and Y with m tied ranks, we

add the factor........... to > d} for each

repeated value in both the X and Y

series.

A) m(m*-1)/12
®) m(m-1)/12
(© m(m*-1)/12
(D) None of the above
| P.T.O.



[

98.

99.

100.

X1112 (3 v | B=2|n=1|n
Y |n|n-1|n-21..]3 2 1

HfeA # 7o wwew & e wegay
Tl &1 WA F B, SEfE ITH B
ey Hifear T €2

(A) +1 (B) 0

© -1 (D) ¥ ¥ F§ &l

9% &< w1 folm fem deg w®, @

(A) S5 AFTF TH IR ke
Q

(B) o GHF offyeed &FR F6
* 'ty Sifem ® wH W
?

© ¥ @)k ®)
©) wEw F ¥ W

=1/6; 0<x<0

w f(x/8) _

oAk 6 wm g W=
h(8)=6.exp(-0), g>0 ®, W 6 ®

- IWEeT §(8/x) R&E o x # fam

(2)S/13/2024/A

g

(A) exp(e.—x)

(B) exp(x—8) .

(C) exp(x/6)

(D) 3fw H ¥ wE T

I X W Y W w o whagwt w1 |

52

98.

99,

100.

X[1]2 |3 | n=2n-11n]
Yin|n-1{n=-21...13 2 1

For the above ranks in two samples
of X and Y variables with no tied
ranks, the Spearman’s rank correlation
is :

(A) +1
€ -1

®0
(D). None of these

If Bayes’ decision rule exists, then : .

(A) Bayes’ estimator is a regression
estimator

(B) Bayes’

]

solution minimizes ‘a

posteriori’ risk for accepting a

hypothesis ‘
(C) Both (A) and (B) .
(D) None of the above

=1/0;
=(; otherwise

Let f(x/@) 0<x<B

and the prior distribution of 0 is

h(0)=0.exp(-6), for g0, then

¢(8/x), the posterior distribution of

_given x, will be : .

(A) exp{6-x)-
(B) exp(x-6)
(C) exp (x/@)

(D) .None of the above

-



% :

101, 7% o A wewE iR ¥ SR
FEdeA B wem §, @ "e W
Hy,:p=0 &0 & fau wlem & iiws
g -
@ =L
Hife ® WY

rJn_

(n —2) O waE

B) t=
-Hife % Y

-

© t=\/—2', (n—.Z)ﬁTér LLEGS
wife @ WY -
@ R A Y FHE

'102. #% Ry ANOVA wierst & o)t & e |

HifT _
Rar UG G - G L
& A WaA@  ONwe O WeR @

e - AR AFS
AR w x Cy o s2
qfe 12 z 25

s 14 561

S e T W # T w,
x,y @R z® AH HAW: 3

(A) 2, 261, 130.5, 300

(B) 2, 300, 150, 261

(C) 2,250, 125, 311

(D) 2, 311, 155.5, 250

(2)S/13/2024/A

(n~2)'€mﬁ @A |

53

101. The statistic for testing -the

significance of H,:p=0 with " is

test

sample correlation coefficient and ‘»’ is.

the number of observations is :

@ ==

- freedom

rdn=2

® = 1-r2

with (n — 2) degree of

with (n — 2} degree of
freedom °

' c ' t__r n—2
(-) N1-r2
- freedom

(D) None of the above

with tn — 2) degree of

102. Consider the following ANOVA table :

Source Degree  Sum of | Mean  Test
of - of squares  sum of statistic
variation freedom _ Squares
Treatment w x y - 522
Error 12 z 25

‘Total .14 561

The value owa, x, y and z that compute
~ the above table are respectively :

(A) 2, 261, 130.5, 300
(B) 2, 300, 150, 261
(C) 2,250, 125, 311
(D) 2, 311, 155.5, 250

P.T.O.
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103. A1 f& Y wgR @g-T9ME @A

104,

N,{0, 1) =1 & ww@l § @ean A

R B nxn Wﬁﬁﬁ"fﬂqaﬂ%%,

a Frefefer @ § ¥ wEE W@

22

(A) YAY @1 Y'BY & FR-T0 Fed
g1 |

(B) AR Y (A+B)Y ® ®E-a1 =
& YAY @0 Y'BY e SR
g1

© A AB = 0%, @ YAY @
Y'BY W dfew € 1

(D) SwR Wt

?Iﬁ‘Xaﬁ'{-YTﬂ‘{EIﬁ?HI%*,ﬁW

T R o} I o €, @ X IR

‘X-Y) ® &9 gedsy E e

(A) oy /\Jox0}
®) o,/Jo +o
©) oy/\c}+c?

(D) ooy /4o +0%

(2)5/13/2024/A .

103,

- 104.

Let ly follow multivariate normal

distribution N,, (0, I) and let Aand B be

nxn symmetric idempotent matrices.

Then which of the followiné statements

is true ? |

(A) Y'AY and Y'BY have Chi-square
distribution. |

®B) If Y'(A+B)Y has Chi—équare
distribution, then Y'AY and Y'BY
are independently distributed.

(C) If AB =0, then Y'AY and Y'BY

are independently distributed.

(D) All of the above

If X and Y are two independent variates
with variances o} and ‘03( respectively,
then correlation coefficient between X
and (X —Y) is equal to :

(A)
(B)

Cyy //OX0Y
oy /+JO% + 0%
(&)
@)

2, 2
oy /+Jox + 0y

2 2
OOy /\Ox + 0y



105. & W Yow wea ¥ g R w=
el %\ : :
(A) ce/(2-n)
(B) c{e'/(Z—n)
(C) ee/{n-2)
D) ee'/(n-2)
106. fos  wfE E'(y)zjg,
Cov(¥)=021, SRl X ® AW nxp
g, qw Hfe r<p aﬂ@ana;;é%|
' frafafes wudl | feER @i
() T Yo wer T
e R TE AR wEe @
rea ook S |
) %5 W Ww ¢ v fag 4R
E(C'Y)=0 %, W T W wed
I'p ¥ < sTwerE W R L
D) =iz wsft Wew wem [P e
'%', @ r‘=p% i .
@ ST wol H ¥ BN FOH WA
%2
(A) L 11 3R III
®) LI
©) I, II
(D) =aa I
(215/13/2024/A BB

105, The estimate of error variance in two

106.

variable linear model is :
(A) e'e-/ (2-n)
B) ee'/(2—-n)
(C) e'e/(n-2)

(D) ee'/(n-2)

Consider— the following linear model

E(Y)=XB, Cov(Y)= o2, where X is

a matrix of size »nxp having rank

r<p. Consider  the following

statements :

(D The set of estimable linear functions

- form a vector space of dimension r.

() If E(C'Y)=0 for some non-zero
vector C, then there is a function

I'B which is not estimable.

() If all linear functions /B are

estimable then r = p.

Then which of the above statements is

true ?

(A) 1, II and III

® LI
(C) 11, 11 -

(D) Il -only

P.T.O.

-y
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107. % SEIEA $ p-WEA & GHED

Ho:yy=py=.=p,

® Waw F fau SwE T @ A

- 108.

E

(A) -aegar
(B) y2-wlam
(C) F-wlgu

(D) Z-Tam

afk feelt wE A QoW QA e
SR Wi, 7 4 §9 STER
*® ¥ @ v ¥ feww g wfew ?
(A) freer &1 fowamn Wi
(B)ﬁfﬁaﬁmqmﬁ

(C) ffy=q s wiew

(D) wEf=® wE wed

(2)S/13/2024/A

107. The name of the test for testing the

equality of p means :
Ho:py=pp ==,
of several populétion means :

(A) t-test‘

'(B) y3-test

-~ (C) F-test

108.

(D) Z-test

If an experiment involves two or more
treatments in which some treatments are
fixed and the others are of random

nature, one should choose :

(A) Analysis of variance model

(B) Mixed effect model

(C) Fixed effect model

(D) Random effect model



pit

109. @9 @Wdd s W Y, Y, 749 Y,

-iﬂ"'ﬂ :
: R . ~ Y +Y.
" (A) L=Y,0 =Y, = 12 2
n " R Y+Y,
(B) K,=0,0=Y,,0,= 12 L

110,

© (2)5/13/2024/A.

(A) Y’{I—A(A’A)' A’}Y

d omdlt ® W g ® WUl YeEmm
frreafefem & '
E(Y,)=m +H;
E(Y,)=w +n,
W E(Y])= 1y i

A py, by Ty T TR I AEHEF

© f,=Y,0,=00;=Y,
(D) i # ¥ wE T
Me-Akid Hed
E(Y)=AB
D(Y)=01,
3, wet e @ ool W 4, A
3fe = & 4R (SSE) 7 :
® v{i-a(aay'afy
© Y’{I—A" (AAY? A"}‘Y
© v E A W

57

109.

110.

Consider “three independent random
variables Y;, Y, and Y5 having common

variance g2 and expectaﬁons :
E(Y,)=m +Hs
E(Y) = +p,

and  E(Y,) =1, + 1y

The best estimators of py, u, and p3_i§ :

' n > ~ Y, +Y.
(A) =Y, By =Y, Uy = : 3.
L n ~ Y +Y,

B) h=0,,=Y, = 12 2

©) L,=Y,0,=0,0=Y,

(D) None of the above

In the Gauss-Markov model :

E(Y)=AB
.D(Y)=021,

where meaning of symbols is usual, then

' the value of Error Sum of Square (SSE)

s :

A) Y'{I—A(A'A)"A']Y

®) v{i-a(aa)y'arly

© Y {-I—A" (an)" Aty

(D) None of the above

| | P.T.O.

A
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L W Wi X~N@E) W
X' =(X;XX3), #'=(000) #iR
(7.3 2) |
D=3 4 1| R /X +2X; - 3%,

21 2
1 famor B o

(A) N(10, 29)
B) N, 29)
(C) N(, 18)
(D) N(O, 28)
1Y(11 -6 2

X~Nsl| 2 |,|-6 10 —4
3) 2 -4 6

112. 9

2
P3.12 % :

10
A 27
10
(B) 37
15
© 37
15
D) 47

(2)8/13/2024/A

,

58

111.

112.

Let X~N(p,Z), where
X'=(XX,X;), =000 and
7 3 2
Z= 3 4 1] then the distribution of
21 2
(A) N(10, 29)
- (B) N(0, 29)
(C) N(0, 18)
(D) N(0, 28)
1Y(11 -6 2
If )_(NN3 2 N =.—6 10 4 ’then-
3 2 -4 6
Pz is:
@A) .47
5 10
o 15
© 37
15
.(D) 47
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13, 71 wfg B ony = 11 3R ny =12
sEcEt J agfes Wil x; ol x,
w® fpr @ € e W & W e
% 5 3 o W R @ f T
WA WeTEu Ay @ Wy, ofe
VR STEFT-STeRT e WRE py 3
€ 1 3k Tgm wen wikw ol uwwha
ey dfer e ? .

- (-1\ - 2 7. -1
(D, )

@ fawm = Wew faoks  wod
? .

(A _%.(xl""xZ)
L
B) -g(x1+x2)
1 _
L©) SHmx)
. 1 A
(D) _E(xl+x2)

114, 7 Wi fF X~Ny(, I), el

- 1 1 5
W=t sk 2=|1 4 K| @k
o ) "5 K 3
w AR X, @R X X - X,
(@) -3 ®) 1
©) 3 D) 0
(2)811312024IA ' o 59

113. Suppose n, = 11 and n, = 12
observations -are méde on two random
vectors x; and x, respectively, which are
assumed to have bivariate normal
distribution with common covariance Z,

- but possibly different mean vectors p,
and p,. The sample means vectors and
matrix  are

pooled  covariance

— -1y . 2 7 -1
=l | &= | Sooored =
1 (—IJ 2 [_1) pooled {_1 5_]‘
Then Fisher’s linear discriminant
) function is : '
1
(A) —E(xl“xz)
1
(B) —-g(x1+x2)
1 .
© “g(xl—xz)

) —%(x1+xz)

114. Let X~ N;{l,X), when E’ =(111) and

1 1 5

2= 1 4 K The value of K such
5 K 3 .

that X, and X, + X, - X3 are
' independent is :
@3
© 3

® 1

®) o
P.T.O.



115, ak (Y, Y, ~N2(g_,z), EEI D>
faaterm 8 € | AW R Y, =-2Y,
ﬁrﬁwﬁﬁfﬂmﬁamwﬁﬁm

116, TR AT x TR px 1 AgfeEE i
LW 2-N,0D, W& @=p
¥ | frfafen § ¥ e T €2

(A) E(;Tz_lx) p,var( X8 x)=p

®) E(ETZ_IE) = p, var (z"=""x)=2p

(©) E(ETE"IE) =-2p_svar(£T2_l_x)=2p -

®) E(x">x)=2p, var(x"2x )= p

(2)$/13/2024/A

60

o
© [ i?ﬁ@}
%

115. If (Y, Y,) ~ Na(i, ), where X is non-

singular. Let Y5 = —2Y,, then which of

the following has singular normal

. distribution ?

Yi-Yo—- Y3
(A)
' 242y,

Y+ Y+ Y3
Y1+Y2

Y, -2Y
O |v, - 2Y3

116. Let x be p x 1 random vector such that

x~N,(0,Z), where rank (Z)=p.
Which of the following is true ?

(A) E(ggTZ_lx) p,var( Ts- x) p

(B) E(gTE_lx) p,var( Ty- x) 2p

- (© E(x"5)=2p, var(x"z x)=2p

(D) E(ETE"'lx) 2p, var( Ty- x) 2



117.

118.

()
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(2)5/13/2024/A

61

117.

118.

Let Y, Y,,....... , Yﬁ be a random sample

of size »n from p-variate normal

distribution with mean M and positive

definite covariance matrix £. Which of

the following statements is true ?

(A) Y Y7 has Wishart distribution with
p degree of freedom.

B) (Yl—E)T E—](Yl— ) has Chi-square
distribution with 1 degree of freedom.

©) Y, +Y,and Y,
dently distributed. °

- Y, are indepen-

n
T :
(D) ZI(Y;' W ~B)" has Wishart
> 2
distribution  with. n-degree of °

freedom.

Let x,, x5, X3, x4 be independent and
identically distributed standard normal
variables. Which of the following has Wishart
distribution with 2 degree of freedom 9
(3 53
A1, 5
. \JC3 X4
(2432

(B)

X1X3 + XoX4 ]

\x1x3 + XaXx4 x_% + xf

/
X+ x3 x§+x32J

C
© 2+ 242

X +x3 L
0 -x§+xz

®

P.T.O.
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120.

If Y=(Y;,¥,..,Y,)' be a random

vector with mean p and positive definite

variance-covariance matrix Z. Then the

P
principal component Z]Ij Y is:
J= .
the eigen vector corresponding to

(A)

the largest eigen value of

(B)

the vector of all the eigen values of
-1
the eigen vector corresponding to

(€

the smallest eigen value of
(D)

The
seconds) is distributed normally in group

the vector of all eigen values of

reaction time to a stimulus X (in

*1 with mean 2 and variance 8; group 2

with mean 4-and variance 1. The two

groups appear in equal proportion. If x is

an observable value of X, the best

discriminant function (in the sense of

minimizing misclassification proba-

bilities) is to classify into group :

(A) 2 if 0 <x <
group 1

B) 1if 0<x<
group 2 |

(C) 2 if x > 3; otherwise in group 1

8/3; otherwise in

8/3; otherwise in

D) 1ifx > 3; otherwise in group 2
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D) @), (i), ™), @), (i)
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121.

122,

What does the first principal component P,
represent in principal component regression ?
(A) The linear combination that has the

second highest variance among all
linear combinations.

(B) The linear combination that has the
highest variance among all linear
_combinations of the columns of X.

(C) The ‘average of all covariates in the
dataset.

(D) The least significant covariate in the
regression model. '

Arrange the steps involved for dramng '

" stratified sampling :

(i) Select the stratification -variazlble(s)
* and the number of strata (H).

(ii) Select the suitable sampling frame.

(iif) In each stratum, number the
elements from 1 to N, (the
population size of stratum #).

(iv) Divide the entire population into H
strata. Baséd on the classification
variables, assign each element
of population‘to one of the H
strata.,

(v) Determine the sample size of each
stratum based on propertionate or
disproportionate stratified sampling.

(A) (@, (i), (1), (), (iv)

‘B) (i), (@), Gv), i)y (v)

(©) G, @), (i), @v), (v)
D) (v), i), (v), (@, )
P.T.O.
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(i)

L L
g ekt ®, AR RS TR
W Tl |

ok wEEn § wg wEk
fafagad  ®
dww sTEfawd ¥ W @ oW,
aﬁ-m@maﬁﬁﬁqm

W |

..(iii)aﬁfﬁm,mmmﬁmﬁ

T T SR W SEen @ w0

S

(iv) e et o © AR =R

Yo § |

(A) S @) IR (i)
(B) #aa (i), (i) #R (iv)
(C) & (if) 3R (iv)

(D) ®&a (), (i) R (iv)

(2)5/13/2024/A

gk T

123. Which of the following is nof true about

systematic random sampling; ?

®

(i)

Every element has an equal chance
of being selected, but each sample

does not.

If population consists of some

. periodic variation and the sampling

(D)

(iv)

(A)
. (B
(©)

(D)

64

interval coincides with periodicity,

then the sample would be

considered as a good representative.

Elements are selected from the
population at a uniform interval that

is measured in time, order or space. .

Representativeniess may decrease if

there are cyclical pattems.-—
Only (i) and (ii)

Oy (0, (i) and ()
Only (ii) and (iv)

Only (i), (iii) and (iv)
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123.
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(v) T R fuifa wifST |

(A) (i), (iD), @, @v), (V)

(B) (i), (1), (v), (D), (V)

(©) (), (i), (D), (v); ()
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124. Arrange the steps involved in Sampling

Design Process :

(i) Determine the sampling frame.

(ii) Select a sampling technique(s).

| (iii) Define the target .population.

(iv) Execute the sampling process.

(v) Determine the sample size.

(A) (i), (iii), (), (v), (v)

- ®) @), @, @v), (), ()

125.

(©) @), (i), (i), (), t'i)
(D) (i), @, (), (v), (V)

In the ratio estimator for population

mean ¥, the ratio estimator is defined

as :
Fo =20
W R=L
— =l)—{
B) IR 3,

- Xy
R =—X
© 3,

D) rR=5

P.T.O.
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LS
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®) (), (i), Gir), (v-b)
O @O0, (D), GO, (v

D) @@, @0, i), (v)-b) -

(2)S§/13/2024/A

126. Match the columns :

Term
(i). Cross-

Validation

(ii) Residual  (b)

(i) Multi-

collinearity

(iv) Stepwise

Regression

(@)

(©)

(d)

| Description
The diﬁ‘erence between
the observed value of Y’
and the value predicted
by the regression
equation.
Predictor variable enter or
leave the regression

equation one at a time.

Test exarrﬁnes whether a
model holds on
comparable data not
used in the original

estimation.

A state of very high

. intercorrelation among

independent variables.

(A) (@)-(), (iD)-(c), (iii)-(b); (iv)-(d)
(B) (@)-(c), (i)-(a), (ii)-(d), (iv)-(b)
©) (@)-(b)s GD-(d), (iED-(c), (iv)-(a)
- @) O)-@), (i)-(e) (iii)-(d), (iv)-(b)

.66



=

127 R D weE R W™ T .

127. Given below are two statements :

IrwEl & sfiee fawmar SR svwEg @

W I wled T oR d, e W |

C.®) W IER ¥ ok wed I Tew

.(D)MWW%I.

Faw [ wWlgd A @ A, ™

4 e ghRET 9 @ W W |
g

SR W uEReE w1 ¥ TR T,
W@W:w.ﬂmim
g | |
SR A @ w ¥, A R W
el 4 ¥ Wt W T :

(A) I FoF wE.E |

21

(C) F99 [ Teld & &R &R I Wt

¥

(215/13/2024/A | 87

Statement I : In stratified sampling, we

— try to secure heterogeneity within

subgroups and homogeneity between

subgroups.

Statement I : In stratified sémpling, we
randomly choose several -subgroups that
we then typically study:in-ldepth.

In the Iight-of the above statements,

ch_oose the correct answer from the

options given below :

' -(A) . Both the statéments are correct.

(B) Statement I is correct and statement

II is incorrect.

(C) Statement 1 is incorrect and

statement II is correct.

(D) Both the statements are incorrect.

P.T.O.
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(A) (@-0) (iD)-(c), (ii)-(2)
®B) @), (iD)-(¢), (iii)-(b)
(€) ©-(c), ()-(b), (fii)-(2)
D) @)-(o), (i)-(2), (iii)-(c)

(2)S/13/2024/A

128. Match the columns :

Term

(i) Durbin-Watson

Statistics

. (ii) Variance Inflationary (b)

factor

(iii) Standard error

(@)

©

Description

It measures the

amount by

which regressed
values are away
from actual

values.

It measures the
degree of

correlation

between each
residual and the

 residual of the

immediately
preceding time
period.
Collinearity is
measured by it
for each
explanatory ,'

variable.

(A) ()-(b), (i)(c), (iii)-(a)
®) @)-(@), (i)-(c) Gi)-b)
© (-(0), (iD)-(b), (i)
@) @)-(b), Gi)-@), (ii)-(c)

68
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129. In the Midzuno-Sen sampling strategy,

130.

what condition must be satisfied for
achieving an Inclusion Probability .
Proportional to Size (IPPS) sampling

plan ?

(A)

(B)

©

"

p=2
D) b=y
In circular systematic sampling, after -
selecting a random -start r, the skip

interval K is :

(A) Rounded to the nearest whole

. number

B) A fixed of

number every

" population

©) Calculated as the nearest integer to
N

. n *

(D) ‘Selected randomly from the

sample.

P.T.O.
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131. In a Latin Square Design, if there are 4

treatments, how many rows and columns

will the design have ?

(A) 2 rows and 2 columns
(B) 4 rows and 4 columns
(C) 8 rows and 8 cohimns

(D) 16 rows and 16 columns

. What is the main advantage of using a

Latin Square Design, compared to a

Completely Randomized Design ?

(A) It requires fewer subjects for the
same number of treatments.

(B) It allows for more treatments to be
tested.

(C) 1t simplifies the randomization
process.

(D) It controls for variability in two

directions (rows and columns).

. In a Randomized Block Design, what

does the ‘block effect’ represent ?

'(A) The interaction between treatments

_ and blocks
(B)' The variability due to the treatments
(C) The variability due to the blocks

(D) The residual error variance
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134. In a 32-factorial design, if the interaction

135.

136.

137.
- 5 blocks. In addition, we assume that

(€) 5

effect AB is confounded with' the block
effect and the blocks are of size 3, how
many blocks are there ?

(A) 1 (B) 2
©€) 3 {D) s
Ina factorial- design, what are ‘main

eﬂ'ects’-?, . .
(A) The combined effect of all factors
(B) The effect of -each independent

variable individually
(C). The effects of the dependent variable
(D) The effects of tﬁq contro] variable

In a 3 x 3 Latin Square Design, what is -

the minimum number of replications

required to achieve a balanced design ?

A) 1 B) 2
©) 3 (D) 4
Assume that there are 5 treatments and

each block contains 6 treatments and
each treatment occurs 4 times in the
design (or is replicated 5 times).
Calculate the number of times each pair

of treatments appears in the same block.
a2 (B) 3
(D) 4

P.T.O.
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(A) 10 T (B) 16 T
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141, Frfafen § @ wF wF tEE W
woEn (LPP) ¥ wafem et & 2
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agfeed e fesmd d, afk wo&w
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138. In a Randomized Block Design with 3

139.

140.

141.

' (C) Additivity

<€) 72

blocks and 6 treatments, if each

" treatment is replicated 2 times in each

block, how many experimental units are
there in total ?
(A) 18 (B) 36

(D) 12

Suppose the constant failure rates for
both ;Lhe main and standby units are
constant and are given by 0.02 per hour
and the constant failure rate of the
switéhing and se.nsing unit is 0.01 per
hour. Find the reliability of this system
for an operating time of 50 hours ?

(A) 06574 (B) 0.6374

(C) 0.7158 (D) 0.6948

An electronic device has a failure rate of
0.0025 failures per hour. What is the
MTTF for this device in days ?

(A) 10 days
(C) 20 days

(B) 16 days

(D) 40 days
Which one of the following is not
associated with an LPP 7

(A) Proportionality (B) Uncertaipty
(D) Divisibility

£
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142. Given a system of ‘i’ simultaneous

linear equations in ‘n’ unknowns (m < n),

‘the number of basic variables will be : .

A) m
®B) n
(©) n-m
®) n+m

. What'is.the role of artificial variables in

simplex methiod ?

(A) To aid in finding iilitial basic
fedsible solution

(B) To start phases of simplex method

(C) To find shadow price from the final

simplex method
(D) None of the above

P.T.O.
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144,

145.

In queuing theory, ‘P,’ is :

(A) Probability of _‘n’ customers in
queue |

(B) Probability of ‘nw’ customers in
service |

(C) Probability of ‘#’ customers in

system

(D) None of the above

In M | M |l) : (o | FCFS)

model :

(A) There are ‘M’ servers.
(B) There are ‘N’ servers.
(C) There are infinite servers.

(D) There is one server.

If dual has an unbounded solution, then

the primal has :

(A) An unbounded solution -
(B) A feasible solution

(C) An finite optimal solution

(D) An infeasible solution
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148.
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(A) T Tew g B (d4): o waw
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©) = ik P et
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(A) 0.65 |

(B) 055 .

(C) 0.75

(D) 0.85

147. Which of the following is not an indices -

148.

75

of system performance for a queuing

system ?

(A) Average time of customer spent in

waiting and queue of systém
(B) Utilization factor -
(C) Busy and idle periods

(D) None of the above

An airline is planning to open a ticket

desk at a new shopping complex staffed

by one ticketing agent. Requests for .

tickets and infc')_rmat‘ion takes about 15
per hour on Po.issc'm distribution. At
exponential rate service time is assumed
to be 3 minutes per request. Find the
system usage :

(A) 0.65

(B) 0.95
© 075

(D) 0.85

P.T.O.
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150.

~ 149. Given an LPP to Max Z = x; + x, such .

that xI + x?_ < 1; —3x1 + xz Z 3,
Xy, X5 > 0. Using graphical method,

we have :

(A) I\io feasible solution

(B) Unbounded solution

(C) Unique-optimum solution.

(D) Multiple optimum solution

At any iteration of the usual simplex

method, if there is at least one basic

“variable in basis at zero level and all

(z;,- - cj) > 0, the current solution is :

(A) Infeasible

- (B) Unbounded

(C) Non-degenerate solution

(D) Degenerate solution
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INSTRUCTIONS TO THE CANDIDATES
1. This Question Booklet is printed in two languages—Hindi and English. Candidates can select

%
i
[

4

any one of the two languages according to their convenience.

2. Examinee whose optional subject is Mathematical Sciences, they have to answer 100 questions
in total, there are three parts in the question paper, Part I is compulsory, in which there are 10
questions - in the order of 51 to 60. Part II has 90 questions in order of 61 to 150. This part is for
Mathematics subject and Part III has 90 questions in order of 61 to 150. This part is for Statistics
subject. Candidates for Mathematics subject should attempt Part I and II or Candidates for
Statistics subject should attempt Part I and III. Examinee clearly mention in the OMR Sheet

. whether opted Mathematics or Statistics. ' .

N 3. Each question has four options. There is only one correct answer to each question. Choose the
appropriate option and darken/blacken the corresponding circle on the Answer Sheet (OMR Sheet)
with black point pen. '

4. Inthis examination there are two quéstion pai)ers, consisting of 150 objective type questions and
each question carries 2 marks. Both the question papers and all the questions are compulsory.
Two (2) marks shall be awarded for each correct answer, Unanswered question will not be given
any marks. There is no provisions for Negative Marking. .

Paper] General paper (Q. No. 1-50)
Paper II Quesfion paper on the Subject opted by the examinee (Q. No. 51-150)

5. No. of pages consisting of this question booklet is indicated over the cover page. Candidates are
" advised to ensure that all the pages of Question Booklet are propérly printed and binded. Otherwise
they may demand the other Question Booklet of the same set. ’
6. Kindly make necessary entries on the Answer Sheet (OMR Sheet) only at the places indicated and
nowhere else.
7. Examinee should do all rough work on the spaces meant for rough work on the pages given in the
Question Booklet and nowhere else, not even on the Answer Sheet (OMR Sheet).
8. If there is any sort of mistake either of printing or of factual nature in any question, then out of
the Hindi and English versions of the question, the Hindi version will be treated as standard one.
J| 9. Use of any type of calculator, log table or any type of electronic devices ete. are not allowed. "
10. Use only black ball point pen to mark the answers in the Answer Sheet (OMR Sheet) only after
you are instructed to open the Question Booklet.
.11. Candidates will leave the Examination Hall only after handing over the Answer Sheet (OMR
Sheet) to the Invigilator at the end of the examination.
- 12. Before answering on Answer Sheet (OMR Sheet) ensure to follow the instructions given
for that.
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