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1
©

2

(D) [0, 1] R wFewm shmmd § |

52. HMI ;

o

. d R e U ®

n n+l
—

0, @ x=——
n+l’

— n123)

1, araen

N

(A) IR o T I(]_zf(x)df=2.

(B)fma[oz]ﬁaatrﬁfqaﬁgaﬂ
R emwad .

© £ o= [

TR & |

(D) f; =R [0, 2] R 9 THRRerd
B

(2)5/13/2024/A

Qﬂmwmafwrﬁ%l

—,l}m@mﬁaﬁmﬁ%y

GET IT ON
Google Play

!

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 [ ’

1

(C) is uniformly convergent on {E

i

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

52, Let:

0, whenx—-%l,iﬂ( n=12,3,..) .
n n .

1, elsewhere

fx)=

then which of the following statement is -

false 7 .

'.(A) Upper Riemann integral
j fx)dx=2.

(B) f has infinite number of
-discontinuity points in the interval
[0, 2].

(C) f is Riemann

7

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

integrable over .

. interval {03

P.T.O.
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53. a>0 & fd frefafem & | #F@
aFa gamea sfwed € 2

adx o dx
whz  ®l.=z
adx o dx
© Jo— o |,

54, Frafafa § ¥ =W T 99 @
g2 o
(A) TF Weg THERE Fed TEE
ﬁwww@m%!

(B) W& Wad Wod WREs foeRer
o 2 |

(€ T wfug fa=rwr a waAl w1 AR
;ﬂ@qﬁﬂzﬁﬂwmmm
|

(D)@mﬁamw“w
Y ¥ as oW § |

55. WA Wad f, U [0, 1] W T WER
oferfi ® T

f(x)z{:)’, . iilﬁﬁf

@0, 1] W FHS:

(A) aan mmaﬁa €

(B) T waERerg @

(€) @ g O wuwer A R

(D) 7 o THEheEE & 4 @
T

{2)S/13/2024/A 2

53.

54.

55.

© 5

. Which of the following statement is not

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

adx coo dx
whz o2

oodx-
O, ¥

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 -
f(x)= {0

) if x is rational : 3
then on [0, 1], fis :

@ '
(B)

Lebesgue integrable
Riemann integrable |

Lebesgue and Riemann Integrable
both

Neither Lebesgue integrable nor

®)

Riemann integrable
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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}
© {1 evR):f(0)=2}

D) {feVR):f T ¥ e 3

TR frefafen S we W

2?
(A) A TF SHEHTONT AEE |

(B)mqﬁmbemﬁmmﬁ

AX = b . ffa s wEm g

©) A = =3 |

D) A HTE AFT A R

(2)5/13/2024/A
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56. Let V(R) be a vector space 6ver the real

57.

@ {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.
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58. n xpa IegE ToEw y ETd |

59.

60.

(2)S/13/2024/A

3, w sifeTe WEwR ¥
&) 21 ’
®) (x-n)(x+n)

© x(x-n)

D) (x-1)(x—n)

B_1—1'
“l2 -1

R? W wRefia aw e $, @ e

'HHT%,:

# A FFE B I T 7

(A) 2+1,B & aﬁw&iﬁlﬁ?@ﬁ 2

(B)Bwﬁﬁmﬁ"lﬂﬁliﬁ'ﬂﬁ’

2

(C) B 1 ¥ oA wfesr R2-H &
21

(D) B famwvlfa amegE ® |
x2+2xy~.r3y2'+2xz+2_]_zz+;l:z'2 &
o Fiftea et €0 2, 3k -

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

(C) k->% D) k>0
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58. The minimal polynomial of the n % n

59.

60.

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)

a3

is a linear transformation defined on R2,

Let :

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.

_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/) = T vqw T1=fed € : = | 61. One of fh_e cubic roots of (-8) is :
LA 2 (B) i3+1 - (A) \E-—z (B) i3 +1
C) —i D 1
' © - H . .
62. TR Sof Z T % IFERY &1 Wid- | 62. The domain of convergence of the power -
n=0
| () e ¥ -
. series n . Is:
n'=02 +1 ‘

A) [z-2[<2 ®) |z~1|<2
(A) |z-2[<2 B) |z-1]<2
©) lzf>2 D) [<2 © |d>2 | (D) |z|<2

63. M f(z)=2"-)? -2y +i(2x-2y) | 63. If f(2)=x2—yé—2y+i(2x—2x3f)=

W/, MWz=x+ip,qzH T A f(2), where z = x + Iy, then f(z), in terms
fraifeg sem . : of z, is : -

(A) 22120 ®) 7242iz (A) 2242iz B) 72 +2iz

© z+22 D) 7-2i © z+22 D) 7-2iz

64. z F 98 UM, fo@w fau W | 64. 'A value of z for which the function

z=sinhucosv+icoshusinvy Fyaifom z=sinhucosﬁ+icoshusinv ceases to
Tod el w8, FrEifed ® : _ , be analytic is :

@ =1 L @ =

®z=0 ) | ® z=0

© 27 o ©) z=-i

D) z=-1 _, , (D) z=-1

(2)S/13/2024/A : 5 ' o P.T.O.
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1 2 2\ - 65. The harmonic conjugate v of the function -
65. we u—zloge(x +y) H IR 1 : :
g v frafeEs @M (S ¢ T =5‘°ge(’ +7) s (¢ being a real
s o= ®) : constant) :
- (2] (2]
. v=tan| =+ Y
(A Vv '{x c (A) V= . +c
m el (3
= ¢ot| — tl =| +
(B) Vv ( (B) v=cot{ -]+e )
: (C) y=tan"! l]+c (©) y=tan™! —y—]-l-c
x o \x
= ont—] y] = —1(.1’)
=cot™ | L |+ Zeot £
(D) v=co . c (D) v=co . +e
66. Ik z; IR 22 Xt @ waw | 66. If z; and z, both satisfy the relation
L T
z+Z=2|z~] A arg (z1-22)= 7 z+Z=2[z-1| and arg (z1-2)= T
w WL T B W z) + 2, B ERATR then the imaginary part of z, + z, is :
oF Freeifed ghm >
(A) 0 (B) -1 R
(A) 0 B) -1 _ .
(C) 2 D) 1 © 2 D) 1 -
67. IR whmy wemd z, z, si’l'{z3 T | 67. If compiex numbers z), z, and z; are the
wigag fye % Wi €, ol z,, wWem | vertices of an isosceles triangle, right-
3}’ G 212 +2z§ + 232 w1 HH el angled at the vertex z,, then the value of
Gl | 2 +223+2% is equal to :
A 1 (B) 2z3(z+2z9) A) 1 B) 2z3(z +23)
© 2z(n+z) (D) 0 (©) 2zy(zn+2z3) (D) 0
(2)S/13/20241A
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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

AR f@)=u+iv, z=x+iy B TH
3k
u—v=e"(cosy-siny) B, Wz &
w A f(z) Freifed & (S|l ¢ @&
IR W ?)

A) e +e

@B Ziz+e

© 22 —'2z+c--__

D) ze*+e

Hed u=e_x(\xcos,v—-ys.iny)‘ A
THEO W GIE H@ € | 9 6w
Al B f(2)=u+iv, z +. 9

F, fraifen @ (W ¢ T e T

)
(A)
®B) & +z+c
©) e -z+c

(D)

zet +¢

ze"+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(2)=wu+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, AR | TR % 9@ C R TF WeH | 71. If f(2) is continuous on a contour C of

 f(z) W@ W SR C F wdw frg 2 length /, and |f(z)|<M for every point
% T |f(2)<M &, @& ~ z on C, then : C
C C .
®) [ £(z) de|2 M1 ®) [ f(2)de| =M1
iC - C
© (I; f(z)dz.le © (J; f(2)dz<Mi
D) (j: fy&=M D) (j: f(z.) dz> Ml

72. A C,z=a AR z=b F frew Ak [ 72. If C is any rectifiable arc joining z = a

ﬁamﬂuawﬂ,a&: and z = b, then :
(A“) (j; dz=a-b | - ('A) £_dz=a—b ]
('B) (j:dz=o o ® E[dz'=0
© (j:'dz_fb a © !zdz=b a
o &= o &=
(2)$)13/2024/A ) -8
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73.

© O3 I

74.

73.

® TO=5

o TF WT WRE C SR e

W W TF o f(z) Fafm @), ok
TCH aTME g @, @ ¢

S (Z)
(A) J®)= 2m '[

L /@),

(B) f'(E.,):gcz_E)d

f (Z)

J'f(Z)

£(2) = ——

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

W ? ':

fitfor wORM W farge 2=,

—iaﬂT 23“‘0 ﬁﬁ%ﬂ‘f WI—O

wy =i oy = o § S
@ T '
) 1
(A) w=- B) w=-z
© w=z, D) w=~—
(2)S/13/2024/A

‘K

pat|

73.

74,

75.

' 1
(B) f(§)=2—f .
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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==
' 1
O w=z D) w=-—
z
P.T.O.
; 3
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76. TF aAvQilEd Ber f(z)ﬂ?ﬁzﬁl.

B) f(==0

A4) f(z)=w=
- © f@=2 O f@)-=1
S .
77. z=ai'q7$(22+az)2 H RN ¥
s i
) 43 B) 7,73
i L
© 753 D) 73
W C @ A |z|=3 @, @™ Hwd

78.

e22

wwxgﬁi(;{)—(;_—z)dz,%:

(A) 2ni(‘e4—*ez) ®) 21ti(é4+e2)

© 2ni'(e2—.e4) ) 2m‘(e2+e4)
79. AR c W G0 |z+3i=1 &, @ HE
e 9T 9 imdz,% :

a1 B) 0

(©) ni (D) —ni

(2)S/13/2024/A 10

76.

77.

78.

79.

© 53

“If C is the circle |z|=3, then by

©) mi

GET IT ON
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A zero of an analytic function f(z) isa

value of z for which :

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

© f@=2  ©) f@)=I
1 :

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

. i
® ~,3

(A) 4

® 53

Cauchy's integral formula
2z
e
——dz ..
(J;(zjl)(z-Z) ) 18 .

(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

o
Cauchy's integral formula c z( z+ m‘)

is :
) 1 (B) 0
(D) —7i
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81.

| 82.

L]}

83.

(2)5/13/2024/A

" (A) 1663200

W%

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” ¥ & o5l § 8 a7 -
T 3 fael ® gem, fed we ww
w9y W, R

(A) 80640  (B) 40320 .

(C) 4320 (D) 10070
500 % 9@ B W RS K W TH
# WD 4w TS A A
N Hen @ 7 |
(A) 29900 (B) 105625

(C) 270725 D) 541450‘ '

=1

i

80.

81.

82,

83.

11

(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. HIII The permutation :
[123456789] (123456'789]
247569381 2 47569381
2T is a/an :
(A) I%id HHEd (A) cyclic permutation
(B) fawm wu=a (B) odd permutation
(C) &9 HH=H (C) even permutation -
(D) TEHER Foa (D) identity permutation
85. A% a,beZ+,G1'€? az0,b=0, Ga | 8. If a,beZ+,where a¢0_and_b=0,
W b F AEAH UHGEE © | then the greatest common divisor of a
- ' and b is :
(A) a
(A) a

®) b T T T neZ,, A |

84.

(B) any integer n €Z, such thatn>b5

a ¥ faufsa =
and n/a
© 0 © 0 ]
(D) =« ] (D) w0
86. T Ymie % wgewd W Rl &R | 86. Over the set of all integers, for any
quiE m % fag Higel m ITTETN positive integer m, the number of
wES F WS ® congruence classes modulo m is ©
(A) m— 1| (A) m—1
B) [m/2] - (B) [m2]
©) m+1 ©) m+1
D) m (D) m
(2)S/13/2024/A 12
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87.

88.

89.

90.

- (A) 59

@ x"Ed(modp) % p-1 ﬁ% I

(2)S/13/2024/A

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

(© 131 D) «

512_312 9y @ .

®) 3%

© 129 © 133

22 =1 fyfafes w 2 .

A) b s 3

(B) yufe 2- 3R 3

© fob ofs 2 |

(D) o 3 iR W - o

M WY p TFOWEH TR § fr
(g, p=1a0eZ,, @ ™ 4 |
HIE R w22

B) x"=a(modp) ¥ (1, p~I) .EF'T k5
afg (p-1)m p-1) =1(mod p)

©) x"Ea(mod.p) % (n,p-1) w@
& e o VP 21 (mod p).

@) ¥"=afmodp) F ¢ v W

Ife a(.p—l)/(n,p—l_) =1 (mod p)

87.

88.

89.

90.

13

(C) 131

GETITON B
: Google Play |

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, a€Z,,
then which of the following statements

is correct ?
(A) x"=a(mod p) has p—1 solutions,
(n. p-1)

solutions if a(p =D(np-1) 1(mod “

D)

(B). x = a(m_od p) has

has (n, p —1)
solutions  if a(“:J ~1)/(m p-1) #1

(mod p).

(C) x"= c_:(mod p)

(D) %"= a(mod p)‘ has no solution if

AP P=) _ 1 (mod p)

P.T.O.
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92.

@) G, « GG" q GIGG, = G

93.

(A) G" « GIRG/G" = G,

G & W ¢ @ H,K ™% ST

§ o frafafer § @ A w5 T

& ¥ -

(A) HKH@GW@W%- -
< HK = KH l‘.

(B) 3% G el ¥, ® HK =0 @
TH S BT |

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

(D) HUK ¥ & G %1 STE & |

T G TF agE ® e (ab)’ = a"b",
vabeG am n>1 Fraa s 21
G, = {a € Gla" = ¢} 3R

G" = {afa € G} @ Fr=fafem & @
ﬁwmmw%?

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

it wE S, ¥ feat wemfemad
e € 2 o |
(A) 2 (B) 3

(C) 4 D) 6

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

GET IT ON

Google Play

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 G G, « Gand GG, = G
(D) G, « G G" 4 G and G/G,, = G
How many automorphisms are there in
the symmetric group S5 ?

®) 3

® 6

@) 2
© 4
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9.

A3 |

(2)5/13/2024/A

WA R @ S a‘f?ﬁm%‘@hf@

FAGIRRA £ R > S 2, 7@

(A) RIm f = S '

®) RKerf=§

(C) RKerf = Im f

(D)-RES/Imf

frafafed & ¥ s a7 W @

g2 o

(A) TiF Z =1 99 afd e
W o

(B) %1 F W wgwd 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}
AT rEET W= # |

o=

10+ 11 T 8 +§ <1 HeuW HHYaHE®

o Z[) A F R

(A) 3+2i
(C) 2+ 3i

®) 3-2i
. (D) 2-3i

97. WHI TH WE G W wWfe 108 ¥, @
Gﬁ'mﬁ:fim’rs-mqgaﬁ?
B 5

D) 9

() 6

T& |

94.

95.

96.

97.

GET IT ON
Google Play

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

D) R = S1m 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,beZ} is a
UFD.

* What is the g.c.d. of 10+ 11iand 8 + § -

in Z[i] ?
(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
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98. Ui Wemell Q ® &% W wew g 45 | 98 What is the minimal polynomial of the
' ' number /7 4.5 over the field of rational

w ST WgIE F 8 ?
' numbers Q ?

(A) .7c2 —10x+7
(A) x?-10x+7

B) x24+10x-23
$ ¥ +10x B) x2+10x-23
(C) x2-10x+23 | (€) x2_-10x+23

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

99, R W C #9¥: arafas w8 WEH | 99. R and C be the real and complex

e & ¢ qen ¢= G(C/R), T numbers field respectively and
G =t Wi Bl ¢ G = G(C/R), then the order of G will be :
(4) 2 . (A) 2
®s3 ®) 3
©4 - © 4
©) 7 -l I o7

100. 7T &3 E, &% F &1 fa@r §'1 afc | 100. Let E be an extension field of F. If

4 cF T fi99 U@ ¥ ¥ ¥ER.|  a < E has a minimal polynomial of odd
Fw e s, & : degree over F, then :
@A) F(a)-= aF(a®) : (A) F(@) = aF(@)
(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
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fist

101, SEET THIEIW :

(0 4y g+ y) = (p+1)?
3 fou Prafafed § @ S T O
2.2 | h
(A) 8 W i )l ﬁﬁ‘aa 58
x2y2+4(x+y)=0 2
B) f& W whewm = fafsd s
x2y2+4(x2+y?)=0 T
(C) f@ W wHlww w1 ANE B
x2+y2=c(x+y) %, 33}1" C W
feater @
(D) STF |
STeeRel IR

__yex’-yh|
2y’ =%),

w1 T fe 9% w9 W T .

102.

i
dx

(A) x3l2 +y3:’2 =3cx3y3

©) B4y =3exy

(D)aﬁgaﬁﬁ@aﬁéﬁﬁ

(2)S/13/2024/A

101.

102,

17

GET IT ON
' Google Play

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 ;

L4
d

(A) 324332 _3¢ y3'

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

©) P+y =3exy

(D) None of the above |

P.T.O.
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103. S{a&e GHH ' | 103. The solution of the differential equation :
(x’D? -xD+2)y =xlogx ) (xzDz—xD+2)y=xlégx |
‘ . HOEA B : ' is :
(A) y=uxc cos(logx)+c, sin(log x) (A) y=xc cos(log x)+c, sin(log x)
\ + xlogx - _ + xlogx
(B) y=x[c cos(logx)+ cé sin(log x)] (B) y=x[¢ coslogx)+c, sin(log x)] . )
+ xe* | - + xe” . 7
(C) y=x[c cos(log x)+c, sin(log x)] (C) " ¥ = x[¢; cos(log x) + ¢, sin(log x)]
+ logx + .log x
. (D) y=x[¢ cos(log x) + ¢, sin(log x)] (D) y=x[c cos(log x)+c, sin(log x)]
+ xlogx | + xlogx

104, frefafe § § $M® Gemi & f&@Q | 104. For which of the following functions

y(x) T yp(x) T wEA '%', pix) y(x) and y(x) are ‘continuous

e q(x) HelA [_1, 1] W I 39 TER functions, p(X) and q(x) can be
. determined on interval [~], 1] such that

R w1 wRd € TR p(x) and y,(x), val (-1, 1]

' ST FHET independent solutions of

Y'(x) + p(x)y'(x) + g(x)y(x) = 0, | Y'(x) + p(x)y'(x) + q(x)y(x) = 0,

. Vxe[-1,1] v 1. 112
3 78 9 Yowa: @@t 7@ ¢ ? v el

(A) »(x)=xsinx; y, (x)=cosx

W

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

(A) »(x)=xsinx;, y,(x)=cosx

(B) y(x)=xe"; y(x)=sinx B) yx)=xe*; yy(x)=sinx

© n@)=  p=e -1 © pm=e  pE=c -l
D) y@=x%  pE)=e-1 D) w@)=x%  mE)=e -1
(2)S/13/2024/A ‘ ' 18
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107.

T

m)mql;ﬁé4
®) w4 HE 4
(©) fw 1; ®ife 1
mjaq4;ﬁﬁ1

106
V' +ay=—4sin2x F TF AR T

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

W fix)=4, fz(x) x
: f3(x) 1+ax+bx

AW fG) T OAG) T L) R
ek B, W (-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

. afx yp(x):xcost‘ WWUT 7

19

10,

106.

107.

€]3) I ON
Google Play

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 3"+ oy =—4sin2x, then the

value of & 1s :
(A) -4 (B) -2

© 2 (D) 4

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

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.
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108.

109,

STTHe  FHERT
| 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 §

I FaFA WHIGOT ¢
(p? -Dp' - 6D2) 2 =cos(2x+ y)
%l &l R :

(A) z=¢;(y=3%)+,(y +2%)
| 4 %cos(Zx-;-y)
B) z=4,(y+3x)+4,(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.

GET I 0]\
Google Play

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 @ and ¢ being arbitrary constants.

The solution of partial differential

equation (PDE) :
(D2 DD’ -6D2) 2 = cos(2x + y)
is : '

(A) z=0;(y—3x)+¢2(y +2x)

+ %cos 2x+y)

(B) z=4;(y+3x)+y(y +2x)
- -i—cos (2x+y)

(€) z=¢;(y-3x)+¢,(y—2x)

+ %cqs (2x+y)
D) z=¢;(r+3x)+¢,(y~2%)

—-%cos 2x+y)

i
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110. SR Sree e

8’z ,8%z
ol e
S ® wd B o '

A) z=d(y+ax)+dy(y—ax)
+ (D))
®) z=h(r+ax)+b(y-ax)
- (9t)2a?)
(©) 2= (y+ax)+by(y-ax) -2
D) z=d(y+ax)+dy(y-ar)
- ()2
FE-twm fafy 2 s R T
5 |

111.

(A) Ye= ® fefa |
(C) Trerdg (D) =gy =T -
W2 A fEl) = - 13, £0) = - 7,
S)=-1,f(2)=11,f(3) =357 f4
F1 AE B : ‘
(A) 0 (B) 27
(C) -37 (D) 77
3. 20 ﬁmmwégmﬁaﬁﬁ

o g oA 0.1% W e T w2

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

(2)5/13/2024/A

GET IT ON .
: Google Play

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
®) - z=¢;(y+ax) + (¥ —ax)
| - ()(2a°)
©) z2=4,(y+ax)+dy(y—ax) - x*
@) z=4(+ax)+by(y-ax)
| ~ ()/2a

The rate of convergence of Newton-

Raphson’s method is : -

(B) Quadratic
(b) Fourth degree
/(1) == 13,/0) =~ T, () = 1,
f(2) =11, f(3) = 35, then find the value
of f(4) :
(4) 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

e

P.T.C.
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114.

115,

116.

S (xp, xg,%p) HI A ? -:

(A) Sf(xp)
B) [f(x)
© f(xp)
JS"(xp)
® 5 |
frefefed o ﬂﬁ:rsn =-twer fafu
WO R ?
oSG = %)
(A) Fod =20 e ) = f )
FOe)(x, =%,1)
@)””x+fu)fa+n
pich]
©) Xna1 = %p f(x)

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

Alogx @1 WM % g

h
(é) log (l+;)
lo (ﬁ)
®) log{

@ fi-)
@jm@ﬁﬁﬁﬁéﬁﬂﬁ-

(2)5/13/2024/A

22

| 114.

115.

116.

- (D)

GET IT ON
Google Play

The value of f(xg,XgsXp) 8 :
(A f(xp)
B) f'(xo)
© S(x0)

S (xp)
Cz

Which of the following is the formula of

Newton-Raphson’s ,method ?

_ f (x )(x n-l)
Y A TS T
) = Fyt)
B): %t =5t 7 fan £1)
e
(C) xn+1 =Xy f,(xn)

f(x,)

(D) X+l = Xp +f(xn)

The value of Alogx is:

_ h
(A) Iog(l+;—)
X
h
© m(‘"ﬂ

(D) None of the above

%

§
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e

118.

- 119.

(C) 6xh2

120.

(2)5/13/2024/A

| 117.uaaﬁm§§aqummm'r§a"

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

B

(A) (B)

colw |-

(€) D)

IRk m, n YT Ui €, A Frefaten
d ¥ w o €2

(A) ATA" f(x)=A"™"f(x)

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

© E=1-A

(D) E=e"P41

(%2] & W'FIF{-%

" (B) 4xh
D) 9xh

(A) 6xh

=1 #1 fawfsa s=r fafa @ f(6)

w1 M 9@ g | f @ o
x5 9 11 13 2l

f(x): 150 392 1452 2366 9702

a) 272 B) 252

(C) 262 (D) ¥ ¥ BK T

117.

118,

- GET IT ON
Google Play

[
By taking the step length n and using

1
1 43
Simpson’s 7 rd rule the value of I x"dx
0
~will be :
. L 1
C Z D 2
© 3 ® 3

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 4y

119.

120.

93

" (A) 272

. A2
‘The value of E x is :

(B) 4xh
(D) Y9xh

(A) 6k
(C) 6xh2

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

(B) 252

(C) 262 (D) None of these

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

ﬁqqyﬁﬁm_tﬂm%:

a ]
(A) | Sl= {a—al[y (x)+a8y]}

a=0

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

a=0

.(C) 51=[5%I[y(x)+a8y]
(D) 3dw & ¥ ®E &
Ik UF weEE |

@)=, v

i C[0, 1] W uftrfer &, @
[[sinmx] 1 AE BTW :

a=0

122.

2 s
(A) = ® 5

(SN D) - =
123, 9% 90) = 1, ®{1) = 2, T& THETE
Iy =[] G+ y2 252y )d

H I AF T

(B) 2
) -2
(D) Tx ¥ ¥ H§ T

{2)S5/13/2024/A

24

121.

122.

123.

©) 8l= [%I [y(x)+ aSy]]

GET IT ON
Google Play

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
Iy = 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 y(0) = 1, »(1) = 2, then extremum of -
the functional :

1y = f, G+ 5 =257y

is :

_1
A -3
B) 2 .
©) -2.

(D) None of the above
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124, 3T FWHIHTT @ Td  Heald | 124. The solution of Eﬁler’s equation is

g ' . called :
(A) ==Y TH {A) Non-stationary curves
(B) =H | : (B) Extremal '
(C) ﬁﬁaa BRIl . (C) . Definite integral
. (D) svdwm H ¥ &g T o . (D) None of the above
) 125. ®TH . | 125. A necessary condition for functional
y=], By, yoy)ds DW= Ry
% WH N W S W téb;extremumis:
| OF d{aFY d*(oF : oF df{oF) 'd? (GFJ
f — | — |+ — = ‘ y ——— 0
B % dx(ay'fdx"-[ay"J ° @ % dx(ay YaE o
TCANTEATIRES B BTC ANTE AR
® 3 @\oy) x|\ ® 2 &\
oF d(oF) d®(&F)_ | F d(aF) dz[ J=O
© E"E[§,+E(ay")“° © % dx(ay)+dx2 o
. (D) 'o'W{{EH ¥ q w8 (D) None of the above
| - 126. gf 3q-¢ma [a, ] 4 999 Fed f) % | 126, If for a continuous“ function f(f) on
fau st "o R n@) ¥ TEE | _ interval [a, b}, the intégral
1= [} fm(or=0 1= feynieye =
@@ [a, 5] W f() = AH g‘m[ _ for all 'coﬁtinuous functions n(#), then the
( A) 0 value of f(f) on [a, b] will be :
A 0 ‘
B
B) 1 ® 1
©2 © 2 |
(D) ST H W FR T ._ o (D) None of the above
{2)S/13/2024/A | 25 - P.T.O.
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r
2
extremum of functional :

) = ]-: then the

127. 4% (0) = 0, y(g—)ﬂ, T HE 127. If y0) = O, y[

D)= [ 2 -y

=‘“/2 .r2__2dx
F TH AR daw W 8wl )] J.O‘(y ¥

2. can be attained only on :
(A) y=cosx o (A) y=cosx
(B) y=sinx (B) y=sinx |
) y=tanx . (©) y=tanx - :
(D) SWEF H ¥ &8 W ‘ (D) None of the above
128, SR (1) = 1, @) = 1 @ @i | 128. Extremum of the functional

o )= (e ~ye)a
Iye))= ]| (e” = ye*)a

under the condition y(1) =1, y(e) = 1 is:
w1 WH AN ® _

(A) y=x+logx (A) y=x+logx

2
. B y=xZ+logx - B) y=x"+logx

C) y=x-2logx (C) y=x-2logx
‘-(D) SEw H 9 w1 T . . (D) None of the above

*

129. 3R I [y(x)] = j; (xsiny + cosy)dx, | 129, If 1[yx)] = j’; (xsiny + cosy)dx,

T _ - ‘ :
y(0) =0, J’(1)=2‘ T FATE B, ¥(0)=0, y(l)=% be a functional, then
4R ﬁFT T% W WG R S qew extremum can be found on the
T . ' ' curve :
(A) y= cot'x (B y= sec”! x : A) y= cot'x (B) y= sec”! x

(C) y=cosec'x (D) y=tan'x '(C) y=cosecx (D) y=tan'x

(2)5/13/2024/A o 26
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131..

@ %[I K(, F,)aé(a)da]'l

o 4 k(#&)a‘(&)d&]

|
o7 +12xy]dx YO=0, =1
it # W 3, U

@ = I K(x. §)u(§)d¢

cox 0K
[ S

=[ ~—u(§)d§+C |
d
- =I: %u@d;tg(k,é)

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

B~

130

!

o ’ GET IT ON -
Google Play 2

i
Mo,
3

The curve on whlch the ﬁ.mctlonal

I [y +12xy]a& 20)=0, =1

) can be extremlsed, will be :

@ y=»
(B)y 2

| (C) y=x

131.

®) y=i#

“Leibnitz’ rule for differentiation under

integral signs is givén by.:

@ ‘&[I K(x,a)u@da]

" = —u(&)dé

® d 4| j KG a)u@da]

..j"‘ a—Ku(E_,)d¢+c ‘

| 0 4 ke a)u_(a)da]

= j‘ —u(g)dg+1<(x, x)

o %[f‘ K(x,a)u@)da] o

_I —u(@)d§+K(x, x)u(x) -

@sns2024A 27

= I — u(é)d& + K(x, x)u(x) -

P.T.O.
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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)= %— J; -0EyE)dE
(0) y(x)=3‘;—+ fo G-8E¥EE

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

4@ =M, ' DM, uTEE R

(2)S/13/2024/A

® wE gt ¥ @ Y M, afwmd

?, 99 daegm M-wiew 9 fag e

3, | |

A Yf W A T
SR |

® Y w1 w fRiw

'_ A |

© Zf,,(Z) F THEEEA SR frdy
AT |

D) D f(z) ® W= wEd

AT |

28

GET IT ON .
Google Play

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 .
© ¥¥)="-f; -0y

133.

; 2
D) @)="+[] B HEE

If Z /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@).
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134.

B [CKEBuEEE fx)=0 T

135.

- 136.

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

EaRE] ?

A) u@) =1 B®) ux)=x

(C) ulx) - et (D) u(x) A Cos X
[ RO Qu@dE + () =u(z)

2w '

l. (C) Vo THR @ “YrEEm T

(2)5/13/2024/A

‘Wmm'wﬁ?ﬂﬂw
fen smar ®

@& [F KU+ £()=0 T

© [ KCoBuEMEE+ f(x) =u(x) T

® [ K BuEds+ () =u(x) &

(A) 9o YER H ‘e wHHA
FHw" |

B) f5fr =R = e g
e ricTUGEEI '

w0
(D) fedta YPR w ‘eelm T
e’

134,

135.

. GET IT ON -
Google Play

Second kind . of ‘Volterra integral

equation’ is given by :
@ [ KGxBu@)de+ /(x)=0

®) [ KEOHuEdE+f()=0

© [F K Eu@de+ 1) =u(x)

O [P K EuEEE+ £ = ux)

Solution  of integral  equation
u(x)=1+ [ u(€)dE is :

| (A) u(x) =1 B) ux) =x
© uw)=¢  (O) uw)=cosx

136.

Integral equation

J, K Bw@E+ 709 =u(x)

©is a.

(A) “Volterra Integral Equation” of first
kind. ’ ' '

(B) “Volterra Integral Equation” of

second kind.

(C) “Fredholm Integral .Equation” of

29

first kind.

(D) “Fredholm Integral Equation” of

second kind.

P.T.O.
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157. ‘heE wAHS WO 137. The relation between ‘Resolvent Kernel’
_ b R(x, & A) and ‘iterated kernel’ K, (x, &)
U= f(x)HL'L KR for a ‘Fredholm Integral Equation’
% fad ‘Reed= F4a Rex, & A) @ _ N 4
e T Ko @ odm | OO Kb
2, ' s
&) REEN=TCAK,(5E) (A) R(xEM) =Y TAK,(x,E)
®) RxEM=3 A™K, %8 - ® R&EMN=YATK,®E)
© R®EM=Y MK, (%E) " (© REEN=Z AK,y(xE)
(D) R(:_c,;;k)=22,_ VIR0 | o) RGLEA) =0 MK, (x,8)
138. WIS WHHT - ' 138. Integrél equation
_f: K EuE)dE+/(x)=0 ' _[: K(x,E)u(E)de+ f(x)=0
2, T{ﬁ : | is a:: |
(A) 99 TER H ‘'heew wHEa (A) “Fredholm Integral Equation” of
GHiE"! : first kind
B) few TR w1 ''hedw . wEHd (B) .“Fredholm Integral - Equation” of
LLicau I o second kind
(C) U ‘SWR w e T | (C) “Volterra Integral Equation” of first.
LEICTU kind
D) feg werR =1 AR e (D) “Volterra Integral Equation” of
picae U _ second kind.

(2)5/13/2024/A . - 30
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139. wuft FAd- A HeEld  WHEA
L 7L

Rt

76 ~'Aj K (x, E)y(E)dE
® 1%11} o E WRa BN ¥
(A) arfas -
(B) FRAt®
| (é)_ WA ot

(D) WH RURHE qUih

140. T WHIHWT
x= 7 cos (v~ EuE)at
ED Eﬁ% :
_ x? o | x2_
@ 1+ ® -5
© 1+x @) 1-x
141, TF1 X = {a, b, c,d} 3R A T= {X, ¢,

{a}, (b}, {a, b}, {c, d}, {a,c, d},
{b, c, d} },X%%{Q@wﬁ‘qﬁ%laﬁ
g T % ffE T o) 2 |

@ B@ = {{a), o @)
® B < tia), B), o )
(O BE = Bh e d)
© B = (@, by
(2)S/13/2024/A

GET IT ON 7
Google Play

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

N

141.

31

x2 xz
@ 145 ® 1-Z
© 1+x @) 1-x

Let X = {a, b, ¢, d} and let T = {X, ¢,

(@}, {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.
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143.

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

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

Wt 9qed F 3R yow fag pg F

% fau T-fge wg==d G ¥R H &
aferd 39 ¥R ¢ &

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

(D) FcGpeHIGNH=

(2)S/13/2024/A

32

GET IT ON
Google Play

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

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

(A) AcGBcHRGAH=¢
(B) AcGBCHIRGAH=
(©) AcGBcHAAGNH=¢

D) ACGBcHAGAH=¢

145. T (X, T) Wifefom wwfed (X,, Ty
aﬂ'{(XZ,TZ)WTH'FTIﬁ“-TﬁIEW
%, @ X @ ¢ Ak ok Iaw
%

@A) X, TX, dea & |

®) )_c,aﬂ:le & wew ¥ 1
(C) X| ¥R X, ¥ dow & ¥ |
‘(D)m@a-ﬁﬁaﬁﬁaﬁ

' (2)$/13/2024/A 33

GET IT ON
Google Play

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, T,). 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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- 146. If a generalised co-ordinate hqs the
@ §, T e At dimensions of momentum, then the
@ | h - generalised velocity will have the -

: dimensions of.............. :
(A) = B) I :
(A) Force - (B) Energy
(C) Sew ) |  (C) Inertia (D) Speed
147. THE % w1 UF F0 39 FER W& [ 147, A particie of unit mass is projected so
fea v ¢ T g &9 ¥ aw @ . that its total energy is E in field it is
2 9 somt w9 oo E ® R 4@ moving in and the potential energy is
frg ¥ r R W e w1 V) 8, V(r) at a distance » from the origin, then
W W@ P & fau g fea % fagia for such a particle by principle of least
TN Y9 W IEEd WM ¢ o action, the differential equation of the
- / 2] ! path is :
@A) r2+(—’) =r[E+V(")] )
L do/ | - : ar
a) r2+(—j =r* [E+V(r)]
_ C . dae/ |
2| 2 (V] 4 :
(B) c*|r - - [E+V(")] - ey
- - B) c? rz—[—%) =rt [E+ V()]
© & —’2“@]2- = [E-V(")] (Y] |
L 9/ | (C) c? rz—(—%] =r[E-V(r)]
cz— 2[4 ’] —r4[E—V(r)] ENCal
(D) -r ] do 1 - (D) C2 r2 +(—8‘J =r4 [E—V(r)]
. (2)5/13/2024/A 34

af wF aEEiE FewE @ e

146.

or———
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148, fowor fogin % @ o fagedt @ | 148. In variational principle the line integral

Heg  fegt TWFI. 1 & 'HFTIEWT &I ~ of some function between two end points
%. : | is :
(A) @ | ' | : (A)- Zero
; ®) ¥ o " (B) Infinite
_ ©) @ S - (C) One
©) - (D) Extremum
149, %ﬁm’rﬁm H ﬁ--'-:-j ------------- d v od 149, Hamiltonian H is defined as.............. :
‘ wrefa [m W e . (A) The difference in energ; of the
(A ﬁﬂv‘l’q.ﬁ E - N system . '
(B) fem =t '@ Fet | , (B) The total energy of the system
(C) Freme Eﬁ TS ‘IUHW("[V ' (C) The product of energy of the system
b | (D) fram =i _ (D) Coﬁstant .energy ‘

1150, 3% S we v @ §wy W fok 150. If the Lagrangian does not depened on -

= 2, W ' _ time explicitly, tilcn :

(A) %ﬁ@ﬁ'ﬂ? ﬁﬂ'(ﬁ CEl . tA) Hamiltonian is not constant.
®) ﬂﬁwwf feridr 3 (B The kinetic energy is constant.
(C) redfrm foagw 2 (C) The Hamiltonian is constant.
(D) fefie oo feemim 3 _ kD) The potential energy is constant, '

"

(2)5/13/2024/A 35 - - P.T.O.
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(B)

62.

63.

©

(A)

(D)

o F 4T ok 6w W E
= ¥ ™ R 2 W feem ®
qﬁsﬁwmﬁaﬁmﬁﬁﬁmﬁ
fie & qon w0 g fEen % 2250

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

(C) 40 TR (D) 63 T

foq g UE WARW Wed €

ooy 2af 1
f(x)=f-[a2+x2};—a£x5a
s wged B ot (wg) @O

a*(4-m) af_8Y
@ —— ®“ [l-h)
: 3

© (-2a)z @) a“[l+—éﬂ

(2)5/13/2024/A

36

6l.

62.

63.

GET ITON
Google Play

n—<

(A) LimP(En) =0

LimP(E,) =

n—a0

(B)

) LimP(E,)=1

H—0

LimP(E,)=0.5

H—0

(D)

A man draws 2 balls .frorn 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 :

w2 o (-

3In

(3
© (-2 O a“(“g}
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64.

" (A) 120
. (€) 250

65.

66.

o W e s faw o ) vt

0.6 ® A WA H UHGET w9 ¥ =9

@) 05

IfRE SR # W WP 3w
f6 = smfm fasmr = freft X

aqrama’fﬁmm,aﬂtrmox;@

0.90 8 ?
(B) 80
(D) 375

T X, Xy X, T WIH W @ET
¥ ¥ Afed (iid) @ W Py ¥ wen |

®) 1

©) e D) ¢!

X R Y & fa gen HIH Feq
BVN (3, 4, 16, 25, 0.8) =,
P(5<X<9|Y=6) & HW ¥m :

Z.

0.3 1.0 197 [3.0

%(z)

0.11791 | 0.34134 0.49865

(C) 0.59349

(2)5/13/2024/A

0.47558,

(A) 035767 (B) 0.48767

D) 0.29674

37

66.

GET IT ON
: Google Play

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()and S, =X, +X, +....+ X, . Then
(S —n
-P( n_ so]
Jn
is equal to :
(A) 0.5 (B) 1
(C) e (D) e
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
$(z) | 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. T anfess WU o A TN STFE | 67. Given the sequencé. {X,} of independent
{Xn} wforfed @ : random variables defined by :
P {Xk _ i?'_k} = 2—(2k+1) , P {X; = ﬂt} — 92k ,

P(X, =0)=1-2%. P(X, =0)=1-2".

(o o[ . B
=fz B, =Var[zxf] B, lim %- if B, -—Var[g{xi), then m‘ﬁ
i=1 el -
" @ HE e : is equal to :
(a) 2" - @A) 2
® 1 | ® 1
©) ©) =
O 0 D) 0
68. feq wu fafawr agfea® < X @ YH1 | 68. The two-dimensional random variables X
FoqE WA T W € i and Y have the joint probability density
‘ (=) function :
, 3 x=y); 0Sx£2, -x<y<x
(x, y)—{ 0: J— f(x, )= {kx(x y); 08x<2,-x<y<x
otherwise . ¢
g A {X * Z 1} LIRSS _ The. probability of the event
B A:{X:x>1}
2 . is :
@ 3 )
7 N
® 13 7.
© 16 15
1 © 1g
@) 3
. ® 3
(2)S/13/2024/A ' ’ 38
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70, TF WERE TR AT A % el

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

® 2

Y
©) Z_y_e"ﬁ ‘

D)

3 a8 e W e A R, s
2 W@ 3 W Wl owver w o ek
e 2 A, 2 e TR oave @t TR
ﬁmm%lwwwﬁm
s o @ : |

(A) 4.33 Hieiemar
' (B) 3.43 TheEve
(C) 4.86 Weyswer

D) 3'.33 Hie/quar

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

69.

70.

D)

GET IT ON
Google Play

_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 p.df. of Y=vX will be :

.
e’i

> [

)

b
‘<:N
:»l"i.

(B)

-

Do
=

[

o

©)

|

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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71. Ak R, e X, §W IERA () ¥
ﬁﬁﬁm%aﬂ?P,,,ﬂ'@ETm
am(i)ﬁm(zjﬁ@ﬁaw
3 @ Sl W i € @ Fetafea
¥ R} W@ wHYA HHE e
{Xa} 50 #Wm‘qﬁ R
P & fau wfrs emween () @ W)
o R
@A) P(R;=o|Xg=1)<I

(B) F;<l

S[p] <e

nzl ii

©
D) B(R;|Xo=1)=
T AU S () B Y

el o ®, AR p, (i) T IR ()
¥ @) d o B TERE W

<72,

A w(i)=1
B) 1<y (i)<ew
€) ()=

@) i (i)=0

{2)8/13/2024/A 40

71.

72.

GET IT ON
Google Play

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) P(R;=w|Xo=i)<1

(B) P,; <]

Z[P"] <

nzl ii

©

(D) E(R;|Xq=i)=o

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

recurrent if p,(7) that is expected time

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

(A) W (i)=1
B) 1< (i)<»
(C) P'J(i) =

@) 1 (i)=0
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- (A) 3 B) 2§
8 7
© % 1))
74, wA AR RE X, XX, E@A

73 ﬂmx”aﬂtxzﬁmaﬂtmﬁ'
:ﬁmaﬁaﬁmmé‘ ﬁﬁmmﬁm

R ?

aﬁtmmﬂﬁaﬁar@m 1) arfew
az%tﬂﬁ

=

*y
N
® 3.
S |
© 13

() wig § ¥ W .

73

74,

" (B)

| (3)8/13/2024/A 'Y
P ’

\P(X,. k)2 ——

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

© 3

' GET IT ON '
Google Play |

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

' ‘W_lth probability mass function :

is ¢ ' SRR

wyp - ®F

© % D e
©) 3 (D) 2 |
Let X,, X.z, ....... .X, be indépendent and

' jdentically normatly distributed N(0, 1)

random vaidbles, If -
T=X?+X34 ..+ X3,

. 1y

then E(’f] equals :

® 3

1
12

(D) Notie of the above

P.T.O.

el
P Y
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T 1 ARk e A= ety www
W, AT R, X p W AR F
e ? | '

1 !
(A) Tl B)

1=k
2
© 5 . O
(A) st ok efom W §
(B)amﬁeﬂtmﬁﬁﬁ%
(C) e iR sfrs Bt @
(D) o R TR Et €

76

77. AR X, X, WA qFE TR R

g %"m 4 AW 2
(A) T
(B) wE= ‘&’
(C) -
@ FOQ 1
(2)5/13/2024/A

42

75.

76.

77.
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distribution with

In a Binomial

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 71 B ——
1+& 1
© =5 ® ¥

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, .
' Y~F(9,3) ‘| afq P(X 2 4)=046
dR P(Y < k)=046 2, @ k = F
A 7
(A) 0.025
(B) 025
) 2
D) 4 |
79. Ak X TF AGHF W T,
fmm  wEfew W@ e
f(x;0)=9.e“'9;"; x>0,90>0,%, @ -
! (A) E(X)<V(X);0<6<1 °
| ®) E(X)>V(X);0<0<1
©) E(X)<V(X)Ve>0 L
@) sHEx ¥ ¥ FE T
80, W T T X, X, Xa, X, T S
| | g w9 ¥ frafe agfes = €, fEa |
N R EA U@, 1) ¢ | Ak W, X; ®t
| W ¢, @ W ow TRl AW F
B ? ‘ /
(A) 3/4
'® 5
©) 45
@) 112
(2)S/13/2024/A

am @R X~F(39) - sk

43

78.

79.

80.

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

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

A) 0025

(B) 025 .

© 2

D) 4

Lét X be a random variable with
probability  density function (pdf)
f(x6)=0e""; 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)V0>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
(A) 3/4
(B) 3/5
© 45
(D) 12
B P.T.O.

GET ITON ‘
Google Play
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81.

o X, XX, X @ AU
frepren wmr ®, St R WA 1 R 0 e

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

W R

82.

{2)8/13/2024/A

(3

i=1

n(n—l)

meﬁm

FTE T

(A) 0 -

(B) ¢* =

(C) 6+n WM

©) m

W afEE WRRE X, XX,
TR w o foer R, fawe me

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

X, Zn:(x,;-)_()2/n

i=] \

(A)

(B)

©)

©)

+

a4

81.

82,

GET IT ON
Google Play §

A random sample X, X,,....,X, drawn

. on X which takes the values 1 or 0 with

respective probabilities 6 and (1-6).

ifx,- (i X;-1
- n(n_~1)..

Then J is an unbiaséd

estimator of ;

A 6
(B) ¢?

© B6+n

()

Let X, X,,....X, be a random sample
from normal population w1th mean i and

variance 2. 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, 3R T,, r(6) & =« omiww
AHEEH ¥, T TGO WO T R T
T gEEAY p ¥ | A YO SThe
Ft 395.?1'7'6; %, q .

(A) pZJE
(B) pze-l
©)
(D),

p>2e-1
pze-1

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

1
f(ﬁ: Q)'_f(xs H, G)_.Z\/EG

Ny
Hmone53) ) = 355 )

W&y, T BE ARy, W W
feooft &, Wl ~o<p<o, >0 |
pﬁ?c*'&fﬁfﬁmw%:

1

(A) (y1+y,,) 2\/—( »)
1 N

(B) 2y|’ 2\/5}'“ .

. 1 1

(C) ‘E(yl—yn),m(yﬁyi)
11

@) 37 77"

(2)S/13/2024/A

83.

- 84.

© (=)
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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 :

(A) pze

(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)= £ 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 arc .

i, .
@ Ftn)s

1 1
2y1:_ 2\@3’;;

1

®)

1
23

1
Eyn’ 2\/3_,.})1

(D)
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1 : 1
85. Tl f(x)=-e—€"’f°, x>0 & fauw| 85 Let f(x)=66 * for x>0. The value

86.

(2)8/13/2024/A

O Togli-q) -

>wlwmﬁquaﬁm,

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

(A)

loga
I
B log (1+a)

—_—

loga

(©

-1

Hy:p=12 & f®s H,.p =23
wew # R, o o B Wi p
¥ | W SR AR Ion T R
Hy % wefter &% fear omn R, 9% 2
¥ ofym SR 5@ o ® | v weR
# 3R Ik Wew B vhE B whE
¢ | |

(A) 5/16, 33/81

(B) 5/16, 48/81

© 3/16, 33/81

(D) 3/16, 48/81

46

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(1-0)
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) 5/16, 33/81
(B) 5/16, 48/81
(C) 3/16, 33/81

(D) 3/16, 48/81
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f(%61,65,....,6;), (@) @ k smEH
Ted €9 ¢ | WMl € T §gH
e

H,:6,=60, 0,261, 0, =0,
r<k, B TAHU HTT =R ¥, @I
0/.0,,..0, FEe dend § | & 3=
i wWel ehlt, @@ A %1 ST
e O 1 Y

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

(©) log2h, 2%y

(D) —2logh, ;‘52(,,_,)'

88 W X~N(we?), i=2,3,45 @
! . ufeow Whew & | T Peatated A
} I awes MVUE R, ?

p XXX o KX+ X,
1 3 3 2 . ‘ 2

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

(2)5/13/2024/A

T 47
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87. Let X, X,,...,X, bea random sample
with  pdf -
the

from a  population

...... where
parmﬁet:ic space (H) is k dimensional.
Suppose we want to test the composite

hypothesis, -

Ho 291 =91"

r<k, where 9, 0,’,...8" 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)

88. Let X,~N(u, 0*) fori=1,2,3,4,5
o 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.
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89.

90,

(2)5/13/2024/A

e’

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 .
© oe

(D) &7

M A W R IW T =N W
T TEE T W A W Q400
W 3R 600 Wl w1 ww apfow
wieel fom T ¥t W oww ® oUW
# 200 W 3R 325 wiwend of 1 5%
R 1% wefem 'R W T frerd
ﬁaﬁdﬁnwﬁmﬁﬁmm%

w A ¥ 2

(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.

GET IT ON '
Google Play

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 :

in]
(A) o'
(B) 0e

. (C) @

D) o'

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 '
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91.

%

93.

(2)5/13/2024/A

X, Xyew X, T TREE R, S

. wF THfe fawE e det WM F(X)

3 QA faw m@ ¥, @ Fe smefes

faft wwa feels & wdgw ¥ WM

H @ e .

(A) wi@wer - F(M) = 0.5 foog
F(M)> 0.5 =1 W&, sl M =7
& wifeAh H <w §

(B) foeriae Twer Whiawls w{temr
(€ @ A (A) = (B)

D) 7 @ (A) dkT @ B)
HiaRra-fErE s T
2, o _
(A) THA HiERis

@) f-wfamefst

(C) @ T (A) A (B)

D) T @ (A) IRT & (B)
oy AqIhH ¢
XXXXYYXYYYXXYYYYXXYY
¥ woqq & fedt s o+

(A) 7

(B) 8

(C) 20

®) 2.

91.

92.

93.

49

Suppose

- (A)

©

GET IT ON
Google Play

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 nm_sllv.vill_b_e :

(A) 7

®) 8 .

(C) 20 |

(D) 2

P.T.O.
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o4, T W wm W whw SR
A 9 W, S e wdeer g g
2 -

(A) Wt e
(B) swrfes waem

(€ = & (A) W (B)
D) T @ (A) dRT & (B)

95. TH 9gee wiewr e aeRe | (T

% ufa ficlielier & arm w5t ) & |

e g AefeEE w9 Y fiffe
sl = & =, e sae e
T faes feAe @ W e omn
(N =14) = & &fiwe freeq § -

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

T e wH % faw fF e ot o
W aRT T A IR 2, & fag
F-feft U wfiges &1 9@ @ s
(A) U =41 |

(B) U=8

(C) U =35

(D) Swdw # & wE

(2)S/13/2024/A

50

GET IT ON
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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 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

randomly

below :
Treated Untreated

o) ®
540 5000
670 6100

1000 1300
960 500

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
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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 TW :
(A) Hoaframﬁmﬁ
(B) Hoﬂﬁﬁﬁwfﬁﬁ
© T & (&)W (B)

(D) s d ¥ FE &

m s AR w WY X W Y &
i 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.

GET IT ON
Google Play

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,

Wwe !

(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.
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98.

99.

100.

- IWEeT §(8/x) R&E o x # fam

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

I X W Y W @ S wiagwl & |
Hfedt & 7o wiedm # wife degay
TIF W AA R AW, F@rE I B
WgEg wifedr 7§02

(A) +1 (B) 0

<€ -1 (D) ¥ ¥ ®E &l

9% &< w1 folm fem deg w®, @
(A) S5 AFTF TH IR ke
? | |
(B) o GHF Iffyeed &FR w0

% ‘uwvg’ Wfem @ wH W
(C) (A) 3R (B),
D) WK ¥ 9 *E wE

=1/6; 0<x<0

R oak 6 w g Fem
h(8)=6.exp(-0), g>0 ®, W 6 ®

AT f(x/G)

g

(A) exp(e.—x)

(B) exp(x—8) .

(C) exp(x/6)

(D) 3fw H ¥ wE T

(2)S/13/2024/A 52

98.

99,

100.
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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

(B) 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

=1/6;
=0; otherwise

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

and the prior distribution of 0 is

h(0)=0.exp(~6), for

0>0, then
¢(8/x), the posterior distribution of

_given x, will be : .

(A) exp{6-x)-
(B) exp(x-6)
(C) exp(x/6)
(D) None of the above

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

rJn_

(n —2) O waE

B) t=
-Hife % Y

-

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

'102. #% Ry ANOVA wierst & o) 3 e |

ST | _
Terar WE  ant @ ww e e
& ElM WEAE AN WEE @

wfe WIFA A&
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 |

GET IT ON
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101. The test statistic for testing -the
significance of H,:p=0 with » is
sample correlation coefficient and ‘»’ is.

the number of observations is :

r\Il—r-z

(A) t= NP) with (n — 2) degree of
n_. .

- freedom

rdn-=2

(B) t= with (n — 2} degree of
1-r2

freedom -

ryn=2

(C) = N with (1 — 2) degree of
- —r

- freedom
(D) None of the above

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.

104,

M f& Y W d9g-ueMe §ed
N,{0, 1) =1 & ww@l § @ean A
N B nxpn WAMG @fon s=E R,

@ frefafer s ¥ ¥ W W

272

(A) YAY @1 Y'BY & FR-T0 Fed
%I'-_ -

(B) AR Y (A+B)Y ® ®E-a1 =
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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)

Oyy /A[O%CY
oy /+JO% + 0%
(&)
@)

2, 2
oy /+Jox + 0y

2 2
OOy /\Ox + 0y
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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

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.
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107. The name of the test for testing the

equality of p means :

Hy iy =pp ==,
of sev.eral populétion means :
(A) rtest
(B) y3-test

- (C) F-test

(D) Z-test

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

nature, one shou‘ld' choose :

(A) Analysis of variance model
(B) Mi;ced effect model

(C) Fixed effect model

(D) Random effect model

56
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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,)=p,+1

The best estimators of p, 1, and p3_i§ :

' R n ~ Y. +Y.
A bL=Y,0,=Y, ="
o . ~ Y +Y.
B) 4,;=0,,=Y,,fi= ‘2 :

(9 p‘l =Y1’ ﬁ2=0’ fl3=Y3

(D) None of the above

In the Gauss-Markov model :

E(Y)=ApB
.D(Y)=GZI,

where meaning of symbols is usual, then

' the value of Error Sum of Square (SSE)

is ;

(A) Y'{I—A(A'A)" Aty

® Y{I-A(A’A)“ A'} Y’

) Y {-I—A" (AA")” A"} Y
(D) None of the above
| P.T.O.
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111. Let

X' =(XX,X3),
7 3 2

X~N(L,Z),
w=(000)
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where

Iand

Z= 3 41 , then the distribution of

21 2

(A) N(10, 29)

- (B) N(O, 29)

(C) N(O, 18)

112.

@

(D)

(D) N(, 28)

1 11

If X~Njj| 2
3 2

R
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10

47

10

®) 37

15

© 37

15
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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 | X=| " | 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)

. D) “%(x1+x2?

114. Let X~ N;{l,X), when E’:(lll) and
11 5 |

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

that X, and X, + X, - X5 are
' independent is :
@3
© 3

® 1

®) o
P.T.O.
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(A) E(;Tz_lx) p,var( X8 x)=p
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®) E(x">x)=2p, var(x"2x )= p

(2)$/13/2024/A

60

‘ GET IT ON
| Google Play

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

(©

® |
[ ::‘;;J
H

Y, -2Y
D v, - 2Y3

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

x~N,(0,%), 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
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. Let Y, Yy, 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-

(D) ZI(YJ ~W(; =" has Wishart
£

distribution  with. n-degree of °
freedom.

. Let x|, x5, x5, x;, be independent and

identically distributed standard normal
variables. Which of the following has Wishart

distribution with 2 degree of freedom 9
(3 =3

A | , ,

. \JC3 X4

(
X+ x2

(B)

X1X3 + XoX4 ]

\x1x3 + XaXx4 x_% + xf

{

xt+x} X2+ xl
C

© 2+ 242
x12+x% 0 J

0 -xg +xz

®

P.T.O.
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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
E"l

(C) the eigen vector correspondiné to
the smallest eigen value of

(D)

the vector of all eigen values of

The reaction time to a stimulus X (in

seconds) is distributed normally in group

*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 < 8/3; otherwise in
group 1

(B) 1 if 0 < x < 8/3; otherwise in
group 2 o

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

D) 1ifx > 3; otherwise in group 2
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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 :

®)

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

Select the suitable sampling frame.

(1)

(i)
(iif) In each stratum, number the
elements from 1 to N, (the

population size of stratum #).

Divide the entire population into H
strata. Based on the classification
variables, assign each element
of population‘to one of the H
strata,

(iv)

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

(®, (i), Gi), (v), (iv)
(iD), (@), Gv), (iid), (v)
(©) Gi), (), (i), (v), (V)
D) (v), i), (v), (@, )

W)

(A)

P.T.O.
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123. Which of the following is nof true about

systematic random sampling; ?

() Every element has an equal chance

of being selected, but each sample

" does not.

(i) If popuIation consists of some
. periodic variation and the sampling
interval c9incides with periodicity,
then the sample would be

considered as a good representative.

(iii) Elements are selected from the

population at a uniform interval that

is measured in time, order or space. .

(iv) Representativeness may decrease if

there are cyclical patterns.

(A) Only (i) and (ii)

() Only (), i) and Gv)

(C) Only (ii) and (iv)

(D) Only (i), Gii) and Giv)
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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), (i), (), (v), (v)

- ®) @), @, @v), (),

125.

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

In the ratio estimator for population

mean Y, 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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126. Match the columns :

Term
(i). Cross-

Validation

(ii) Residual  (b)

(iii) Multi- (c)
collinearity
(iv) Stepwise

(d)

Regression

(@)

| 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) (@)-@), (i)-(c), (iiD)-(b); (iv)-(d)
(B) (@)-(c), (i)-(a), (ii)-(d), (iv)-(b)
©) (@)-(b)s GD-(d), (iED-(c), (iv)-(a)

(2)S§/13/2024/A
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- @) O)-@), (i)-(e) (iii)-(d), (iv)-(b)


https://applink.adda247.com/d/XhqWf9lSap
https://applink.adda247.com/d/XhqWf9lSap

Adda

=

127 R D weE R W™ T .

Irwel & sfiee fawmar eIk sywEgl @

W I : wled T oR f, e W |

C.®) W IER ¥ o wed I Tew

.(D)MWW%I.

erw‘mﬁﬁﬁ',ﬁ

d eI ghiea e B TN W |
ra

SR W uEReE w1 ¥ TR L,
W@W:w.ﬂmim
g | |
SR A @ e ¥, A R W
e 4 4 vt W T :

(A) 3 T T T |

21
(C) Fo9 [ Ted & 3R &\ I Wt

¥

(215/13/2024/A | 87

GET IT ON
. Google Play

127. Given below are two statements :

Statement I : In stratified sampling, we

— try to secure heterogeneity within

subgroups and homogeneity between

subgroups.

Statement I : In stratified s;unpling, we
randomly choose several -subgroups that
we then typicallyl study:in-ldeptll.

@ 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)
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128. Match the columns :

Term Description

(i) Durbin-Watson (@) It measures the

Statistics amount by

which regressed
values are away
from actual

values.

. (ii) Variance Inflationary (b) It measures the

factor degree of
correlation

between each
residual and the
. residual of the
immediately
preceding time
period.
(iii) Standard error () 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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In a 3%factorial design, if the interaction
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

eﬁ'ects’ ? . \_
(A) The combmed 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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138. In a Randomized Block Design with 3

139.

140.

141.

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

© 72 (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 (B) 16 days

(C) 20 days (D) 40 days
Which one of the following is not
associated with an LPP ?

(A) Proportionality (B) Uncertaipty

' (C) Additivity (D) Divisibility
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143. fodem fafr # wfm =¥ # s 9f@ | 143. What'is.the role of artificial variables in

3 - simplex methiod ?
| (A) IRfvF HE Eedl g WW T (A) To aid in ﬁnd.ing initial basic
T # TeEd FH A ' 1 " | feasible solution
(B) faraw fq'ﬁﬂ' H WO ARH ﬁ(ef ¥ | (B) To start phases of simplex method
(C) 3ife ﬁ;’ﬁﬂ?& ol § BET (©) ;l“o find shadow price ﬁ;om the final
II' . W A OH . | simplex method
(D) ST ﬁ' ¥ w5 713'1 o | (D) None of the above
(208/13/2024/A - .73 .~ RTO
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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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147. Which of the following is not an indices -

148.
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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 (A) 0.65
B) 0.95 (B) 0.95
©) 075 © 075
(D) 085 (D) 0.85
-(2)5/13/2024/A 75 P.T.O.
; rod ‘ \ !
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~ 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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I INSTRUCTIONS TO THE CANDIDATES
1. This Question Booklet is printed in two languages—Hindi and English. Candidates can select

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 inthe [f = (
Question Booklet and nowhere else, not even on the Answer Sheet (OMR Sheet). i |
8. If there is any sort of mistake either of printing or of factual nature in any question, then out of ; r
the Hindi and English versions of the question, the Hindi version will be treated as standard one. il'“
J| 9. Use of any type of calculator, log table or any type of electronic devices ete. are not allowed. . il
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. - L
.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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