Your Personal Exams Guis

3 - TY-gfEeT -
& RIP/P / 2024]11 ' ‘Question Booklet i\lo.
' Tawg-wfurda faam

SET A Subject-Mathematical Sciences :

l fedfra we-uw (Asw) . 24183

! Paper Il {Optional) ) 1 v O 4 22 '1
— fawa wr-13
Name Subject-Code-13
AR wiendt s s R e ¥ f

€—— Candidate should write his/her
Roll No. : Roll No. in the given boxes. .
gfid 7 1 §EANo. of Printed Pages : 76 F@ W %1 W&/ Total No. of Questions : 100
T4 : 3 e wo 9 f5ia w1 fhamee 5@ w6 2 aAfuan qoie/Maximum Marks : 200
Time Allowed : 3 Hours to complete both Ist and IInd question paper ’
itenfia @ faw fider

I 7% Se-fa & amei-fe) @ sfiet F ot & | whenell o glaumer H o Tw g A € )

2. for whened @ Wfesw favg 9w WY I HE 100 W T § ST ¥ § 99 wm § e
| aferd & fornd 10 A 851 60 B w A &, 9T 1 61 F 150 & 9 W 90 WA €, 7@ T AARfeAT
fawa g1 % 7 o 11 foma #0961 @ 150 B %9 F 90 ¥ €, wF wm wiefeww (wifEmEt) faa
SR | wlerd few wm @ e daifoaw (i) @ wduef ww 19 1w seEr \ifeE @ e
AT LA I W | AT Shunam we ¥ T w9 ¥ Storm Wt e o herifeaw aven Rfefeaw
(wifermt) =1 w9 fem ? N ,

3. weE W § 9% e § | Weie WeR B Pad UF ¥ IW wet ¢ | Sfuw faeew ¥ ot IW-T (&
AR WE) W TEE ¥9 B H 9a Wige I ¥ Fem w | ’

4. T T § 2 WA ¥ fod w9 A 150 TS TR @ e € we wom W 2 3% W & 1]
TA-T3 7 §l YT HAfad € | 3w IW @ fog 2 ofw fed o ) safa v @ R 9% o
% | BT TEET T WEEE @ E 1

, T¥-uT [ T U9-TA (99T W& 1-50)

|, -7 11 wgrdl g7 wate fawe & GE-aT (W "9E 51-150)

' 5. T8 WA-Tfew § Tl F we e 78 W aw € 1 witend @t wew & Wt € FF 9 ghea

fiF T & Wt g 3% ¥ Tfk o st B | e 3 TH W # @ -y dee Wi

o |

F F-TE (WA Te) W Fruffi T w § savas whafed $1 o= el | T

7. qﬂwﬂwﬁwmm—gﬁqﬁﬁﬁﬂfﬁawﬁmﬂﬁ,mwﬁaﬁww-w(aﬂ.@.mvﬁz)m
e Gl .

g T frdt vE H TRE WHR S B O 9 AT TR A AR 9, a3 @ fed o ofieht wuiei A
T fe<t TR H AHS W S |

o. Falt W 1 BeRAR, T dua A FRE YER F e feawa otk & v aftE

10. T SR FYA-Yf Eier w1 e e R swh e § IW-wE (Sem @) § sw H fafed
FA & o} Saw S wid @i W H TE H= : '

11, w0eT TW §F ® V¥R SLIH.aR we dew Wi B wEn @ sl s erEh |

12, ST-UFF (SNTAAR, ) W I 3} ¥ wga oy g Frdwl = wrert @ ghiivem &

%:m%ﬁ&wm—gﬁw%aﬁwwwﬁ&ﬁ%aﬁmﬁmﬁ%@mmﬁl

Note : Instructions in English are given on the last page of the Booklet which is readable without

breaking the seal of the Booklet.

—
&

S5/13/2024/A



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

Your Personal Exam

T % & foau wE
(SPACE FOR ROUGH WORK)

$/13/2024/A



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

it

CSL AR £ (x)=x", @ ITHEA {f}
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L | |
(© Elem@mﬁaﬁ#aﬁ%y

(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 U ®
N (A) wﬁﬂﬁw I()_zf(x)df=2.

(B) f, et [0,2] § omfihm fagell
W T '

© f, o [0,.—:| w A
TAHAEE T |

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

|
(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

fx)=

then which of the following statement is -

false 7 .
'.(A) Upper Riemann integral
S ' -
jo Fx)dx=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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aFa gamea sfwed € 2

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

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

(B) W& Wad Wod WREs foeRer
2

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

(D)@mﬁamw“w
Y ¥ as oW § |

55. A HeH f, 3T [0,1]:11:3;[‘9“
- oftfi & fF

f(")={:;, . iiiﬁ?

@0, 1] W FHS:

(A) aan mmaﬁa 2

(B) T waERerg @

(€) @ g O wuwer A R

(D) 7 o THEheEE & 4 @
T
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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 o
= 0, if x is rational - 3
then on [0, 1], fis :
(A)

®)

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‘

7.

@ {r V). /()=0} |
) {7 ev®): £ (3)=r (1)}
© {1 evR):f(0)=2}

D) {feVR):f T ¥ e #

TR frefafen ¥ S e 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.

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}

® {/eV®):7(3)= ()

© {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 xnpa IegE ToEw T 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 Y ww 3, @ Fr
¥ ¥ SFE we WEd © 7
| (A) 2+1,B & aﬁw&iﬁma‘gﬁi'ﬁ'l

(B)Bwﬁﬁmﬁ"lﬂﬁliﬁﬂﬁ’

2

(C) B 1 ¥ oA wfesr R2-9 &I
T

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

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

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

(2)S/13/2024/A 4
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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 TAHA TTATRd & :
) V7 ®) i3+

© 3-i D) B+i.

-
zZ

oD
62. TR Sof
,§,2"+1

(SR) Frifea © :

& SO & Wi

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

© |zf>2 @) |2<2

63. AR f(z2)=x% - y? -2y +i(2x—2xy)

E:T, '\ﬁﬁz=x+iy,?ﬁ z% 0§ H f(z),‘
Frifea B ' :

(A) 22 12z ®) 7242i7

© E;Zizﬁ- D) z-2iz
64.;3?13%"141‘—!,1‘?@?@%
Criien

z=sinhucosv+icoshusinv

wor ¥, Freifed ®

@A) z=1
®) 7= 0
(C). z i
©) z=-1

(2)S/13/2024/A
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63.

64.
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SR 11 (Part 1)
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
.z"

series is :

n=0 2" +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) 2242 ®) 72421
© z+22 - D) 7-2iz

‘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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1 .
65. er “=§108e(x2+y2) H EHIME

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

| (A) v=t'zm_{%]+c
‘(B) v=c’01t(Z

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

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

66. IRz ﬁ?zz.ﬂ?:f ¥ gy
z+zZ = 2|z l| qqr arg (21 22) ::,
w WL FA@ B W z) + 2, B EAT
s faifed o
A) 0 - ®B) -1
© 2 (D) 1

67. afs wimy 'Fl@lﬁf ‘zl,zz 3?"{'23 LCT
e frge & Wi €, ol z,, M
W, T 524222477 w WA TR
G |
A) 1 (B) 2z3(z+2z9)
© 2z(n+z) (D) 0

(2) él 13/2024/A
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The harmonic conjugate v of the function -

. .
=Eloge (x2+y2) is (¢ being a real

constant) :
(A) v=tan
(B) v=cot

C) v= tan~! (_y_] +cC

D) v= cot™! (—Ji)f c

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

z+z—2|z 1| and arg (21_22)

A o0 (B) -1 X

4

(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
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EEE

68.

69.

" 70.

ﬁgaﬁlz,lﬂﬁ'daﬂaﬁar@rqa
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 H TH
&
u—v=e"(cosy-siny) B, .z @
w A f(z) Freifed & (SRl ¢ @&
IR W ?)

A) e +e

@B Ziz+e

© 22 —'2z+c--__

D) ze*+c

Hed u=ex(;c005y—ysiny)‘ A

THE W GIE w@ ¢ | T uw
Al B f(2)=u+iv, z & 9

F, fraifen @ (W ¢ T eR T

)
(A)
(B)
(©)
(D)

zet +¢
e +z+c
e —z+¢

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 (¢ being a

constant) :
(A) e’ +c

(B) 22 +z+c¢

_ © 2-2z+¢

D) zef+c

=¢* (xcos y - ysin y)
satisfies Laplace equation. Then the
corresponding . analytic  function’
f(z)=u+iv, in terms of z, is .(c being

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

B) [ £(z) de|2 M1
© [f@ydz<mi
C .

(D') [r@d>mi
. .

qﬁC,z=a3ﬂTz=bﬁfqﬂﬁ§Eﬁ
FE AEEHE 99 B, @

(2)8/13/2024/A
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71. If f(z) is continuous on a contour C of o
length /, and |f(z)|<M for every point

z on C, then :

@ |[r@d<m
C

®) |[ /() 2Mi
C

© [ fydz< i
C

O) [r@ydz=Mi
C »

72. If C is any rectifiable arc joining z = a

and z = b, then :

")

W (j;'dz=a—b

dz=0
o [+
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v,

it

73, o TF W WRw C @ e e

74.

73.

© O3 I

® TO=5

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

S (Z)
(A) J®)= 2m '[

/@),

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

f (Z)

J'f(Z)

£(2) = ——

22241
(A) Tha g
B) w 5% ¥
© A
D) T &R @

W ? ':

fitfor wORM W farge 2=,

'—iakz3~0ﬁﬁ§3ﬁwl—0
—Ia:ﬁ'{w3=ooﬂw wiafafama
m% '

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

‘K

pat|

73.

74,

75.

' 1
B) f(§)=2—I .
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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(@)=—

(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. T ATivE Ter f(z) 1 IA z ﬁi. 76. A zero of an analytic function f(z) isa

95 99 ¢ Toas U . | ~ value of z for which :
3 @) f@=o B f()=0 @) f@=o B f()=0
!' C© f@=2 O f@= © f@=2 O f@-I
|
1 1 >

77. z=ai & (22+az)2 EQ W % :| 77, The residue of (22+a2)2 atz =ai, is:

LN __t i \ i
) 43 - B T3 @) 73 (B) 33
__ L i i
© 753 - D) 73 - © 53 @) 53

78, Ak C @™ I IZ|=3 ®, ﬁ?ﬁ 78. - If C 1is the circle Iz|=3, then by

e?* Cauchy's integral formula
[ |
TR gT ° -D(z-2) 2 .
c J'e—dz .
(z-1)(z~2) -1
(A) 2ni(e4 _32) (B) 21ti(é4 +e2) -
' (A) 2w (34 —ez) (B) 2mi (e4 +ez)

(©) 2m"(e2 = 84) (D) ?nz‘ (82 + 94) (Cj' 2,“-(82 _34) (D) omi (e2 + é4)

79. AR C W W |z+3i=1 &, @ SR | 79. If C is the circle |z+3i|=1, then by

1 1
e g W iz(z+m')dz, ? Cauchy's integral formula £2(2+m-)dz
@) 1 ®) 0 s
(A) 1 B) 0
(C) mi (D) —mi .
' ©) i (D) —mi
(2)S/13/2024/A 10
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53

80. ¥4 z=1 W (2_1)4(2_2)(2—3)
vy ?

3l

27

33
@ 3 ® 7

101

© @) 0

81. “INDEPI.ENDENCE” y5 & el ¥
aﬂﬁaﬁaﬁﬁw@aﬂmaﬁ@
WP W ST OBEW Y.

" (A) 1663200  (B) 138600

(C) 16800 (D) 13700

82. “DAUGHTER” T= ® &8l § 8 318K -

L T pe—
w o o, ¢
(A) 80640 _"(B) 40320 .

(C) 4320 (D) 10070

8. 52T T W T XV
@@ 4w R T

w1 e T ?
(A) 29900 (B) 105625
(C) 270725 (D) 541450

(2)5/13/2024/A

=1

i

80.

81.

82,

83.

11

(C) 270725
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2(z-3) *

The residue of (z l) (
the pole z =1 is :

W 53 o 2
RO ® -
o X2 D) 0
© Tg )

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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fit

84. FIE
[12345
24756
T
(A) I%id HHEd

6789]
9 3 8 1)

(B) fawm wH=3
(C) &H A
(D) TEHER Foa

85. W abeZ,, & g#0,b=0, Wa

T b H WEH UHMEdE ®©

@) a

®) b ¥ T =K T neZ,, A |

a ¥ faufsa =
© 0

(D)

86. Wl qUiedl & WeAd W el HHRTE

i m & fag gl m e
wHale] @t WEW ©

A) m—1
(B) [m/2]
©) m+1

(D) m

(2)S/13/2024/A
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84.

85.

86.
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The permutation :

(123456'789]
247 56 9 3 81

is a/an :

(A) cyclic permutation

(B) odd permutation

(C) even permutation _ B L .

(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>5

and n/a

© 0

13

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
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87. 8n+s%q.aﬁ_m=ﬁ Wen deg ¥ 2
(A) 512 (B) 181

(© 131 D) «

512312 g .
(A) 549
© 123

88.
®) 3%
D) 139

89, 22 W fufafm we ¥ .

(A fob oTlw 3

(B) yufe 2- 3R 3

© fab s 2 |

(D) i 3 iR Fqe® TN
Wﬁ?ﬂ'ﬁ'{p@"ﬂﬁ‘?ﬁﬁ'{%lm
(g, p=1a0eZ,, @ ™ 4 |
ﬁw_a;mué_%?

90.

N x"Ed(modp) % p-1 %FI'% I
® ¥'=a(modp) F (np-1) 7 &
afg (p-1)m p-1) = 1(mod p)
©) x"Ea(mod.p) % (n,p-1) w@

& ark aP 0% 2 21 (mod p).
@) ¥"=afmodp) F ¢ v =

Ife a(.p—l)/(n,p—l_) =1 (mod p)

(2)S/13/2024/A

87.

88.

89.

90.

13

(C) 131

Pprepp
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How many prime numbers are of the

form 8+ 5?2

(A) 512 ®) 181

D) o
512 _ 312 is divisible by :

A) s 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 =D(np-1) 1(mod "

D)

B) x"= a(mod p)

(n p-1)

solutions  if a(“:J ~1)/(n, p-1) #1

(mod p).

(C) X' = c_;(mod p) has

(D) %"= a(mod p)‘ has no solution if

a(P‘-l)’.(”’ p-1) = 1' (mod p)

P.T.O.
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91. G % ¢ # g H,K T@% SU9E | 9L G be a group and H, K be its subgroups,

§ o frafafer § @ A w5 T

& ¥ 2 -

(A)HKH@GW_W%- -
< HK = KH l‘.

(B) 3% G el ¥, ® HK =0 @
THH ST B

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) HnKis the largest subgroup of G

(©) Hn K T 981 STER G aﬁ, containing both H and K.
St gAf H @ K 9 fifew % (D) H u K is always 'a subgroup
(D) HUK &80 & G &1 STEE & | of G -
92. HMl G T% T8 T foed (ab)" = a"b", Let G be a group with (ab)” = a"b" for
v abeG a n>1 fraa quite T all @, b € G and for some fixed integer
G, = {a € Gla" = ¢ AR n>1.Leth={aeGla”=e} and
G" = {a"a € G} @ Fefafem ¥ A G” = {a"la € G}. Then which of the
P B T € ? following statements is frue ?
- (A) G" « GIRG/G" = G, (A) G" 4 G and G/G" = G,
‘ ] N o~
(B) G" 4 G G,/G" = G ®) G qG_andG,,/G=G .
(©) G" 4 GG, « GGG, = G (€) G" <« GG, « Gand GG, = G
@) G, « GG" 4 GIG/G, = G D) G, « G G" 4 G and G/G,, = G
93, @Al FYE S, § fradt wrEEad How many automorphisms are there iﬂ
T E ? o | the symmetric group Sy ?
(A) 2 B) 3 A) 2 @) 3
(© 4 (© 4 ®) 6

(D) 6

" (2)8/13/2024/A 14
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94. W R @l S a‘f?ﬁm%‘@hf@
FAGIRRA £ R > S 2, 7@
(A) RIm f = S '
(B) RKerf= §
(C) RKerf = Im f
(D)-R=S/Imf

95.ﬁmﬁf@aﬁﬂaﬂﬁmmquﬁ
£ 2

(A)szwaﬁ?ﬁam
i O

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

Hgg REET W R |
(C) T qE UEE W TR
. ¥ TEs W R
(D) wafafma gl

R=[a+bJ-__5|a,b-ez}

AfgdE et W= # )

o=

96. 10+ 11i @en S{riwﬁﬁnm
e Z[) W e 7

| @ -2

. (D):2—3i

(A) 3 +2i

(C) 2+ 3i
97. WHI TH WE G W wWfe 108 ¥, @

Gﬁmﬁqa’rsm@aﬁ ?

A3 ] ®) 5

(C) 6 > 9

(2)5/13/2024/A

T |

94.

95.

96.

97.

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

prepp
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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) Commutative integral domain
={a+bVSlabez] is a

UFD.

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
< 6

B) 5
(D) 9
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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¥: aratas ¥ 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 y (4) 2 '
®3 ®) 3

©4 - © 4

©) 7 y I o7

100. W &9 E, 8% F % fa@R %1 afk | 100, Let E be an extension field of F. If

4cF T fi99 U@ ¥ ¥ ¥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
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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) @ W wHlww w1 NE B
x2+y2=c(x+y) %, 33}1" C W
feater @
(D) STF |
STeeRel R

__yex’-yh|
2y’ =%,

w1 T fe 9% w9 W T .

102.

&
dx

(A) x3l2 +y3:’2 =3cx3y3

©) B4y =3exy

(D)aﬁgaﬁﬁ@aﬁéﬁﬁ

(2)S/13/2024/A

101.

102,

17

(A)

(B)

prepp
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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.

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

equation :
&y __[yex’ -y
dx x(2y° -x)

are of the form :
2432 230133 '
P C(x'y)zxs
©) ¥+jy’= 3cxyr
t2)

None of the above

P.T.O.
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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) A [-1, 1] W @ T FHR
R w1 wRd € TR p(x) and y,(x),
R WHIHT - ¢

Y'(x) + p(x)y'(x) + g(x)y(x) = 0,
Vxell1]

@ﬁﬂ%ﬁ@ﬁ:ﬁaﬁ%ﬁ%’?

(A) »(x)=xsinx; y, (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.

prepi
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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[e coslogx)+c, sin(logx)] -

4+ xe”

(C) " ¥ = x[¢; cos(log x) + ¢ sin(log x)]
+ logx
(D) y=x[c cos(log x)+c, sin(log x)]

+ xlogx

For which of the following functions

»E ad ) |
functions, p(x) and ¢{x) can be
determined on interval [-1, 1] such that

are continuous

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

W
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107.

T

(A) %9 1; iz 4
®) w4 HE 4
(©) fw 1; ®ife 1
(Dj w4 4; Wi 1

106
Y +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 f() 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

106.

107.

Prepp
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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 ¢ 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.
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108. sEFa  HHIH 108. The complete integral of differential
' pz ¥2 o+ px = q | equatton
w1 T wHES W : pix'+pi=q
g is given by :

(A) z=alogx+(a*+a)y+c :
' ») z=alogx+(a® +a)y+c

‘ 1
=alogk+—y+
(B) z=alogx ay ¢ (B) z=alogx+ly+c
a

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

(€) z=a%+(a2,+a)y+c

(@) 37w ¥ ¥ IR (D) None of the above

W& a N ¢ Wes frww ¥ where @ and ¢ being arbitrary constants.
109, 3ifrs FFFe WHIHT - ‘109. The solution of partial di_ﬁ'erential‘

(p2 —Dlj'—6D’2) 2 ="<:os(2 x+) equation (PDE) :

® & O - . (D? —=DD'—6D") z = cos(2x + )

(A) z=4,(y =30+ by (y+2%) o B |

(A) z=0;(y—3x)+¢2(y+2x)

i

4 lcos(2x+y) i
4 + Zcos(2x+y)

(B) z=¢;(y+3x)+y(y+2x) - (B)" z=d;(y+3x)+y(y+2x) -

. 1
- Zcos 2x+y) _ -i—cos (2x+7)
©) z=4(y—3x)+¢2(y-2x) ' (C) z=¢;(y—3%)+0¢,(y—2%)
C+ %co§(2x+'y) | + %cqs(2x+y)
(D) z=y(y+3x)+4;(y~2) - D) 2=h 30+ (y=23)
1 —-lcos(2x+ )
_ zcos(2x+y) 4 7

(2)5/13/2024/A 20
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110. afyrs aaaa—cf SEiczulr

8’z ,8%z
ol e
S ® wd B o '

A) z=d(y+ax)+dy(y—ax)

+ ()
B) z=dh(y+ax)+by(y-ax)

- (*)/(2d%)
(©) z2=4(y+ax)+by(y-ax) -1y
D) z=d(y+ax)+dy(y-ar)

- (m)2a
FE-twm fafy 2 P w
N |

111.

(A) Ye= ®) fewia |
(C) Frerda (D) =g =W -
W2 A Fel) = - 13, £O) = -
S)=-1,f(2) =11, f(3) =35, a‘rf(4)
F1 AE B :
(A) 0 (B) 27
(C) -37 (D) 77
3. 20 ﬁmmwégmﬁaﬁﬁ

o g A 0.1% ¥ afte T ?

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

(2)5/13/2024/A

-repp
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110. The solution of PDE (Partial Differential

111,

112.

113.

21

(A) Linear
- (C) Third degree

Equation) :
a2' ) 32z
——a =X
ox? Oy

is given by : .

(A) z=d(y+ax)+¢(y-ax)
 +whEedh)
B) - =iy + @) + 4y (y—x)
| - @hied)
© z=4,(y+ax)+b(y-a) -7
@) z=dh(y+a)+ by (y-ax)
' - () 2a
The rate of conve'rgencé of Newton-
Raphson’s method is :
(B) Quadratic
(b) Fourth degree

S, /O =-T /W =-1,

Iff(-1)=

f(2)= 11, f(3) = 35, then find the value
off(4) 2

(A) 0 (B) 27

(C) 37 (Dy 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

A

P.T.O.
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114.

115,

116.

F (s Xp %g) FT A
A) Sf(xp)
B [f'(x)
© f'(x)

) S é;fo)

ﬁmﬁrﬁaaﬁﬁ-ﬁww—%mqﬁﬁx'

w g R ?

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

£ =% 1)
@)””x+fu)fa+n

ACH)
- ()

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

© Xnal = Xn

Alogx I HM % D

h
(é) log (l+;)
lo (ﬁ)
®) log{

@ fi-)
@jm@ﬁﬁﬁﬁéﬁﬂﬁ-

(2)5/13/2024/A

| 114.

115.

116.

prepp
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The value of f(xg,%g, %) 5 :
(A f(xp)
B) f'(xo)
©) S(x)
JAD)

D) T

Which of the following is the formula of

Newton-Raphson’s ,method ?

_ f (x )(x n-l)
Y A TR T
) = Fyet)
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

%

§
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L_ W N

it

17, ® e S R w g

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

B
1 1
(A) 3 ®)
1 .3
© 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
D) E=eP 41
119. (A—z] 3 @ 'F{F{-%
E
(A) 6xh " (B) 4xh
(©) 6xi? (D) 9xh

120. Fg7 # fqufm emm fafy @ £(6)
w1 M 9@ g | f @ o
x5 9 11 13 21
f@&): 150 392 1452 2366 9702

117.

118,

119.

120.

a) 272 B) 252
(C) 262 (D) T9 ¥ HE T
(2)S/13/2024/A C 23

" (A) 272

prepp
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[
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= oo r

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(x) o v
€ E=1-A

(D) E=¢P )

. A2
‘The value of E 3 is :

(B) 4xh
(D) Y9xh

(A) 6xh
(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. T& 3F%d Fod  I[p(x)] @& fa=wor | 121. The variation of a differential functional

e g 9 &R oo - I{¥(x)] is given by the formula :
3 11 1o 81Ty
(A)_ 81:{_6—0tl[y (x)+oa8y]}a=0 (a) 8= {aa I[y'( )+a8y]la=0
BY’ 61=[il[y(x)+a8x] B 81={il[y(x)+a8x]l
(B) oo o (B) P ast
(C 51=[£—I[y(x)+a8y] Y 61=[il[y(x)+a8y]]
© oo a=0 . ( ) oo, =0 . -
D) 3Wx # | FR @I : (D) None of the above
122. O S HEHh : | 122. If a functional :
Iy)= || s I@)]= ) ¥
af cfo, 1] W™ wfewmfw @, @ is defined on class C [0, 1] then the
[[sinmx] 1 AE BTW : value of I [sin 7] will be :
A 2. B kil ' A Z B r
(A) B 3 A) = B) 3
C) = '. D) -~ , (C) = - D) -=n
123, 9% §0) = 1, ®{1) = 2, T& HETE 123. I y(0) = 1, (1) = 2, then extremum-of -

1 ) ) the functional :
Iy = [ G+ yt -2y"y)d 1 |
Iy =, v +y* -2y

w OWE A ? _
. 18

(A) -= | | 1
? | &) -3
® 2 | ® 2
© -2 ©) -2.
(D) ?qﬂzﬁ 4 g wE (D) None of the above
(215/13/2024/A o4
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124, IR GO ® w6l HEAN

g

(A) == 9F

B) =™ |

(©) it

(D) Swgw H ¥ Wi

125, el

126, afg ama [a, b] § Sa@ ®ed f(f)
fau wsft dad wem () BG TR

=] Feoy yoyde
% T N & wE e ¥
o\ d* ('BFJ_

TN

')

oF d(oF) d(0oF
® % &\ Yl ) !

@I dx @)ﬂ‘

(D) s o ¥ W A

=], fOn@di=0
@ {a, b] 1T{f(r) F AN 3‘|11T
@) 0
(B) 1
© 2
(D) mﬁaa ¥ 9 & T

{2)S/13/2024/A

oF d[aF dz(aF)
' r+ 2 " =0
v o) @\

124.

125.

126.

(D) None of the above

prepp
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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= [, Feo 3y, yds

to be extremum is :

: oF d(aF\ 'dz(aFJ
S Mewarn bewl hirwt bewol el

ox dx\oy') dit

oF d aF\‘+i aFJ_O
B o a\y) &\y)

6F _d(oF) d”(oF)_,
© 3 w\a) o)

(D) None of the above

If for a continuous function f(f) on

interval [a, b}, the intégral

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

P.T.O.
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127. 7% 3(0) = 0, y(g-)=l, g

D)= [ 2 -y

F T WA B A W R wEm

¥
(A) y=cosx
(B) y=sinx
© y=tanx
(D) S ¥ ¥ ®§ T
128, TR p(1) =1, () = 1 ® i
T - .
)= (re” = ety
w1 WH AN ®
(A) y=x+logx
. B) y=xl+logx -
C) y=x-2logx

‘D) SHW ¥ QA
129.

y(0)=o,y(1)=§- W O W,

W 7 e o W R S s
% : . .
(A) y=cot"1 x (B y=se:c"1 X
(C) y:cosec'lx (D) y=tar1"' X

(2)5/13/2024/A

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

26

e

127. If 30) = O, y[

128.

129,
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. 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

(€) y=tanx B .
(D) None o'f‘the above

Extremum of the functional

1[y@]= [ (e ~yetyate
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
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.130a'saiﬁmqtm

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¢

cex 0K
[} S

=[ ——u(g)dg+c |
d
- =I: %u@d;tg(k,é)

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

B~

130

-repp
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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 K, a)u@da]

_J"‘ -‘ZK—u(E_,)dgw ’

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

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

4@ =M, ' DM, uTEE R

(2)S/13/2024/A

® wE gt ¥ @ Y M, afwm

?, 99 davgm M-wiew 9 fag e

2 . .

Q) Yz w| AE T
o |

® Y w1 w fRiw

'_ A |

© Zf,,(Z) F THEEEA SR frdy
AT |

D) D f(z) ® W= wEd

AT |

28
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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 .
© ¥R)="=f; -0y

133.

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

If Z Jfx(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.

‘Wmm'wﬁ?ﬂﬂw
fen smar ®

@& [F KU+ £()=0 T

B [CKEBuEEE fx)=0 T

135.

- 136.

© [ KCoBuEMEE+ f(x) =u(x) T

® [ K BuEds+ () =u(x) &

e wHiEwT u(x) =1+J':u(&_,)d§

EaRE] g

A) u@) =1 B) ux)=x

(C) ulx) - et (D) ux) = Cos X
[} RO Qu@dE+ £ () =u(z)

AR :

(A) 9o YER H ‘e wHEA
FHw" |

(B) &g ¥HR @1 iSiRU TEREd
peicaU

l. (C) Vo THR @ “YrEEm T

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

(2)5/13/2024/A

134,

135.
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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 Eu@dE+ £ = ux)

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

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

136.

Integral equation

j K(x,&)u(ﬁ)d&+f(x) u(x)

©isa.

(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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137. ‘¥ee wAmE WHEOTT
u(x) = )+ Af, Kz Byu®)de

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

@) RGEN=TIAE, @D
B) Rx&EM =2 A Ky (5:8)
© REEN=T MK, (5E)
@) R(xEM =Ty VK, (8)

138. THISE QHIHTT -

[ KGBu@de+ f(x)=0
i

(A) 900 YR H ‘'heew wew

et

®B) fgm TR =
Lol '_

©) ¥ WER W
pseicTe A

(D) fadg wer =l

(2)5/13/2024/A 30
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-repp

Your Personal Exams Gulde

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@

is :

(A) RxEVD =D "AK,(x,5)

B) RxEM)=3"A"K,(xE)

©(© REEM=ITAK, (xE)

138.

O ReEM =Y MK, 08)
Integr;al equation

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

(A) “Fredholm Integral Equation” of
first kind

(B) .“Fredholm Integral - Equation” of
second kind -

(C) “Volterra Integral Equation” of first.
kind

(D) “Volterra Integral Equation™ of
second kind.


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

x= ] cos (x-Epu(E)de

18

141.

31

x2 xz
@ 1475 ® 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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142. T wifeafas wHfte X D, T,-wHfe

143.

e £ A X # foe fawell x ok
yﬁﬁﬁﬂmﬁmx.aﬁy?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 TS T-

Wi 9qed F 3R vow fag pe F

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

(A) FecGpeHMMGUH=¢
B FcGpeHAGAH=¢
© Fc&peﬁmGuH=¢

(D) FcGpeHAGNH=¢

(2)S/13/2024/A
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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) xgM 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=¢
(B) F.cG,-p eHoGnH=9

(C) FcGpeHoGUH=9
r

M FcGpeHandGnH=¢



https://applink.adda247.com/d/XhqWf9lSap
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144.@?{%@&()(,T)WW
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) Ach"c_HaﬂthHw_
(B) AcGBCHIRGAH=
() AcGBcHAGNH=¢

D) AcGBcHAGAH=¢

145. T (X, T) Wifefom wwfed (X,, Ty
aﬂ'{(XZ,TZ)WTH'FTIﬁ“-TﬁIEW
%, W@ X¥W & ¥ ARk ok Jaw
%

@A) X, TX, dea & |

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

33
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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.aﬁ'@mﬁ€mqﬁnﬁm

146.

If a generalised co-ordinate has the
W@ §, T g Ay R dimensions of momentum, then the
@ | h o generalised velocity will have the -
: dimensions of.............. :
(A) =« B) I :
(A) Force - (B) Energy
(C) wed D) T |  (C) Inertia (D) Speed
147. THE % w1 UF F0 3W FER TR [ 147, A particie of unit mass is projected S0
fea v € T g &9 § aw m @ . that its total energy is E in field it is
? 9 ot w9 oo E ® IR W moving in and the potential energy is
frg ¥ r @ W e == V) ¥, V(r) at a distance  from the origin, then
W W@ P & fau gww fea & fagl for such a particle by principle of least
TN Y9 W e WM ¢ o action, the differential equation of the
- p 2] ] path is :
@) r2+(d—;) =rf[B+V()] -
- i (A) c? [r2+(£j =r* [E+V(r)]
_ - de/ |
2l 2 (Y] 4 ;
® < |r'-=5) =" [E+V(")] - V]
- - B) c? rz—[—%) =rt [E+ V()]
© ¢ —’2“@]2- =r*[E-V(r)] (@] g
L 9/ | (C) c? rz—(—%] =r[E-V(r)]
2—2+ ar Y] {[E-V(r)] ERCad
(D) ¢ -r_ -‘E | =r r D) c? rzﬂ'(—gj =yt [E—V.(r)]
. (2)5/13/2024/A 34 {
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148, fa=ror fogla o a‘ramﬁgaﬂaﬁ
| L e WA BT
R
GV
(B) &=
©)
©)

149,

(%) e W e s
'(B)ﬁmaﬁ@wf

(© fEm w5t W e

(D) frra il |
'150.uﬁ%ﬁﬁqammﬁwwﬁ%&
LA |
(A)%ﬁa]ﬁaw%aﬁ%
.(B)‘Tﬁ;vrfaﬁ'fﬁﬂﬂ?%

(©) e feags @

(D) feefim o Reger

(2)5/13/2024/A 356

148.

149,

150.
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In variational principle the line integral
of some finction between two end points

is :

. (A)- Zero

" (B) Infinite

(C) One
(D) Exi;remum

Hamiltonian H is defined as.............. .

(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.

(D) The potential energy is constant. '

P.T.O.
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ST LI (Part 1II) |
AR Ej, Bgyerveeerenenn: E, T& T If Ep Egyeeevevnnenes E, is a countable
vemel @ igET §@ el W B T sequence of events such that E; D E,;
E oE,; i=12,... , @ for i=1, 2,....... , then :
(A) %L%P(En) =0 (A) %LIgP(E,,) =_0
(B) LimP(E,)=< @) LimP(E,)=
© tmr(e) © vare)-
D) %_1)rgP(E,,)=05 ) %irgP(En)=o.5

62.

63.

.lf'(x)z.z_a.[ 21 2};—a$x$a

o F 4 oaw ok 6w W E
= ¥ ™ =R 2 W feeEm
qﬁsﬁwmﬁaﬁmﬁ%&@
fe ¥ wen w0 MR fEER F 22.50

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

(C) 40 TR (D) 63 T

foq g UE WARW Wed ¥

a +x

mﬁﬁﬁwﬂ@’f(m)?‘f*ﬂ:

a*(4-n)

w 2 (i)

o (1)

) (1-2a)m

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

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)=2—;1-( 21 2];—;1$x5a

a“+x
the fourth central moment (p,;) will be :

w2 o (-

3In

o ()

€) (1-2a)n



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

st

64. <fRE sl # W W W wR
& w omfma fgm = feelt W
. SO SR e See fam omt # wemsi
W IO W WeN w1 S 04 ¥
0.6 F T WA WfEwdG B Qw9

0.90 & ?
- (A) 120 (B) 80
- (C) 250 (D) 375

65. T X, X,,...X, TF W @ @A
¥ ¥ Afed (iid) @ W Py ¥ wen |

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

66. XaﬂTYﬂ?fﬁﬂTEWFﬁﬂﬁa?ﬁ.
BVN (3, 4, 16, 25, 0.8) =,
P(5<X<9|Y=6) & HW ¥m :

T T3 [0 Tier T30 |
§(2) [ 0.11791 | 0.34134 | 0.47558 | 0.49865
A) 035767 (ﬁ) 048767
(C) 059349 (D) 029674
(2)S/13/2024/A 37
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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
Let Xy» Xpse X, be iid Poisson variates

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

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

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) 0.59349 (D) 0.29674 |
P.T.O.
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| f(x. y)={kx(x—y);

Rt

67. @A aRfesd wU W fLa g Agwd
{X.} wfonfa

P {Xk - iz'k} - 2—(2k+1) ,

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

o, llm%—

n— 1

= B,,:gfa{ix,.]

i=1
@ HE BT s
(A) 2"
® 1
©€) o
®) 0
68. fau Tu fefawr agfess o X @ Y9
ToEa WA T W €

0€x<2, ~x<y<x
0; g

e A {X
Bl e

s x> 1} & T

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".

B,
If B, Var(le),ﬂlen llm——

i=1 n—e n?
is equal to :
@
® 1
C) o
D) 0
68. The two-dimensional random variables X

and Y have the joint probability density
function :

be(x-y); 0Sx<2,—x<y<Xx
)=
The probability of the event
A:{X:x>21}

is :

otherwise

2
(A 3-

7.
® 5

15
© 15

38

1 .
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70, TF WERFE TR AT A ® wed

69. @mq@mmxwmw
Wﬁ%

® 2L

Y
©) Z_y_e"ﬁ ‘

@) Fe*

3 i 8 e W e ® o R, s
2 W@ 3 i Wl owver w o ek
© w2 e, 2 e ¥R s w Ry
ﬁmm%lwwwﬁm
s o @ : |

(A) 4.33 Hieiemar
" (B) 343 Hrevame
(C) 4.86 Weyswer

D) 3'.33 Hie/quar

(2)5/13/2024/A | 39
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_The probabilify density function of:a

continuous random variable X is given

'by':

X

f(x)=12¢"

0; otherwise

x>0,A>0

The p.d.f. of Y=vX will be :

oy
e’i

)

> [

b
‘<:N
:»l"i.

(B)

-

o8]
=

[

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.'741%: R, sf@el X, §W e () A
d W wen # ok P guen gm
am(i)ﬁm(zjﬁ@ﬁaw
3 i ot w1 wiwww ¥ @ Fefafea
¥ R} W@ wHYA HHE e
(X,} ., # wwe whea e
P @ fou whme o@Rem () & SR ¥
o R
@A) P(R;=o|Xg=1)<I
(B) F;<l
© E[P"]”<oo
D) B(R;|Xo=1)=0
2. T TG sEe () Y e
el Wl ¥, AR p, (i) TN S ()
¥ @) d o B TERE W
@A) ()=
B) 1<y (i)<ew
(®) “i(i)=°°
@) i (i)=0
(2)S/13/2024/A
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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,,} o With transition

probability matrix P ?
(A) P(R;=w|Xo=i)<1

(B) P,; <1

Y[p1] <e

nzl ii

©

D) E(R;|X¢=i)=w

"A recurrent state (§) 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) l<p ()<=
(C) P'J(i) =

®) 1()=0
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<t i

73 ﬂmx”aﬂtxz,ﬁmaﬂtm

:ﬁmaﬁaﬁmm%‘ ﬁﬁmmﬁm

R ?

. 8 7
- (A) 3 B) 2§
8 7
© % D) 39
74, wA AR RE X, XX, @A

aﬁtmmﬂﬁaﬁar@m 1) arfew
az%tﬂﬁ

=

*y
N
® 3.
S |
© 13

() wig § ¥ W .

b A
Wi

41

-

73

74,

" (B)

\P(X,. k)2 ——

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

. 8
© F

© 3

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

' ‘W_lth probability mass function :

is & ' Ty

- 8
wxp - ®F

S
@ %

-

Let X,, X.z, ....... .X, be indépendent and

' jdentically normatly distributed N(0, 1)

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

. 1y .

then E(’f) equals :

® 3

1
12

Noie of the above

P.T.O.

el
P Y
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[

T 1 ARk e A= el wew
W, AT R, X p W AR T
e ? | '
1

1 - 1-k
® ® =
1
=1

© 5 . O
(A) st ok eforr widt ®
(B)amﬁeﬂtmﬁﬁﬁ%
(€ et iR sfrm Bt @
D) e R TREd B ?

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
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prepp

Your Persondl Exams Guide

In a Binomial distribution with

probability mass function (pmf) -

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

the third central moment p, is & times

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

i -k
A 71 B ——

1+k 1
© 5 @i

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. X~F(3,.9) -
Y~F(9,3) ‘| af€ P(X 2 4)=046
dR P(Y < k)=046 ¥, @ k =
A 7
(A) 0.025
(B) 025
(C) 2
D) 4

79. A X TF AQHE W T,
o  wEfew W@ o
f(x;0)=9.e“'9;"; x>0,0>0,% @ -
(A) E(X)<V(X);0<6<1 ~
®) E(X)>V(X);0<0<1
©) E(X)<V(X)Ve>0 L
(D) sWw & § FE TEl

80, W T T X, X, Xa, X, T S

| g w9 Y frafe agfes = €, fEe |
R EA U@, 1) ¢ 1 Ak W, X; Ht
TR ¢, A W W TE AW @
B ? ‘ |
(A) 3/4

'® 5

©) 45
@) 122

(2)S/13/2024/A
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80,
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Let X~F(3,9) and Y~F(9,3). If

P(X 2 4)=0.46 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(x6)=0e""; x>0, 6>0, then :
(&) 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

(A) 3/4
B) 3/5
© 45
®) 112
;. P.T.O.
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it

8. T Whw X, X,,...X,;; X ® fau
freren wmar &, St R WR 1 SR 0
2, st wirem wwe: 0 sl (1-6)

C R w = \idl
n(n—l)

+

meﬁm

FTE T
(A) 0 -
(B) ¢* =
(C) 6+n F -

©) m =

82. W wIgfw=+ wfie X,,Xz,....;.x,,
TR W Y feer W 8, R me
p R TR o2 ® ) et fafy @/ p

Mo P awE T

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

i=] \

(A)

(B)

©)

©)

{2)8/13/2024/A 44
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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 ; N

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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fist

8. T, & T,, r(0) & | e
e WEHAY p € | WAl WS Sherh
M e T, T :

(A) pZJE
B) pze-l
(C) p—?..Zé—l

D) pze—1

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

£(58)= £ (5 0) =

. E
umsone5) )= 35 (1)
oty I Ry, W
feooft &, Wl ~o<p<o, >0 |
p R o ® Henfaa steRTh % :
1
(A) (J’1+.Vn) 2\/‘( )

11
® % 5F"

. 1 ]
(©) ‘E(yl -¥)s m(y,, +)

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)= f(x po)=

1
2\/56

_ o
oo ) = 3 5 )

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) Eyn’ 2\/3_,.})1
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1 : 1
85. Tl f(x)=-e—€"’f°, x>0 & faw| 85 Let f(x)=66 *® for x>0. The value

fovaram swe P[0<6<kx]=1-a
#ﬁqkmnﬁ%(mﬁ? 0>0 ) :

(A)

loga
)
B) log(1+a)
-1
(&) loga.
. -1
D) Togli=q) .
ss.bw‘ W WX fewm e W,
Hy:p=12 & fs H,.p=23
wew # fw, o o B Wi p
¥ | W WR AR Sen TR
Hy #l wefter o fear omn R, 9% 2
¥ afuw SR f@ o ® 1 wem wwR
N TR IR Wew B whE W
¢ | |
(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

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 Hj 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
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87. ‘mm X, X,,..., X, T dRfes i

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

(D) —2logh, ;‘52(,,_,)'

8. WM X,~N(iio?), i=2,3,4,5 @
T Wy & | w@ feafaten o
¥ WA Awes MVUE ® 7

p XXX o KX+,
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
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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, - '
H,:9,=9,
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(p,0*) 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 4

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

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

(HX] W T

o

(A) o7

(B) 6e
© 6e

(D) &7

M AW W R UW T =N W
T TE R U T W Q400
W 3R 600 Wl w1 ww anpfow
wieel fom T ¥t W™ oww @ e
7 200 W 3R 325 wiwend of 1 5%
R 1% wefem 'R W w0 frerd
ﬁaﬁﬁnwﬁmﬂﬁmm%

w A ¥

(A) WdFN ® B W W TS iR
e ¥ @ ovw N efit
(B)mﬁm#ﬁmmzﬁw
H o1 #

© & ™ gom g T ¢

(D) wiefRar B 1% W W I q4 |
T wg wdEa F 5% "R W A
w R ¥

I T ARt W X, X, X, |

' 48

89. Let X,,X,,....
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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) 6

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 '


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

fit

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
1 Hifewwl w1 <@l §

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

D) 7 @ (A) dkT @ B)
Freria-forda | smrfes T
2, o _
(A) THE Wi

@) f-wfmefst

(C) 4 @ (A) I (B)

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

(A) 7

(B) 8

(C) 20

®) 2.
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91.

92.

93.

49

Suppose

. (A)

©

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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94, wE W == Eﬁ Fac
gmwa’t,vﬁﬁwm’rwz‘g
(A) Wt e

(B) smrEfas e

© = @ (A) W (B)

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

LLiE]
Rl

95. TH 9gee wiewr e aeRe | (T

% ufa ficlielier & arm w5t ) & |

e g AefeEE w9 Y fiffe

Rl = & @, e e e

T faes feAe @ W e omn
=14) T % siwe fremg §

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)5/13/2024/A . 50
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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)

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 ¥ s (M)
@qﬁwﬁ(mm@ﬂ%mﬁaﬁ‘r
F wE ¥ frefdten w7 ¥ <t
™ ® |

MWWWMMMWMWMMMWWMMM
MWWMWMMMWMMMWWWMWM

MMWMWMMMMWWM
mmﬁ‘mmm'm
gefdEd ®R W wWEu  (Hy) 24,
Z=196% WUNE A9 @ WY W :
(A) H, ® F@HR ﬁw’r
(B) Hy = Eﬁw &
©) T A (A=A (B)

(D) s d ¥ HE =&

mWEds A R WY X WY &
i B wEd T T e
ﬁZdE ‘?m"‘ Wy X R Y He
oF TRgE & fau s @
A) m(m’-1)/12

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

©) m(m —1)/12

(D) s@m ¥ ¥ & —ﬁ"r

- (2)S/13/2024/A
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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,

we !

(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.0.
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[

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) ¥ ¥ % &t

9% &< w1 folm fem deg w®, @

(A) S5 AFTF TH IR ke
g

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

(€) 3 (A) R ®).
D) swx ¥ ¥ = T

=1/6; 0<x<0

T f(x/G) o

oAk 6 w g Few
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
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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

® 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-0)
(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 -
@ =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 wiers & ot ¥ e |

ST | _
Terar WE it W i e e
& ElM WEAw AN%E W @

wfe WIFA  AHS
AR w x y s
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 |
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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

® = 1-r2

with (n — 2} degree of
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. 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 € |

(D) SwR Wt

ﬂﬁ‘XaﬂI-Yﬁﬁﬁ?ﬂI"g,ﬁW

T R o} I o) €, @ X iR

'X-Y) ® d= wgHeY [E T

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

(D) ooy /4o +0%

(2)5/13/2024/A .
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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
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105. & W Yow wea ¥ R w=
el %\ : :
(A) eel(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 ® FAEN nxp
g, qw Hfe r<p m@aﬂég%|
" frafafes wadl | feER s
() T Yo wer W T
e R TE AR wEE
rea oo dk S ‘
I = PR §w ¢ w fag ARk
E(C'Y)=0 %, @ T w wed
'p ¥ eTHerE W ¥ L
D) =iz wsft Wew wem [P ShHerd
'%', @ r‘=p% i .
@ ST wol H ¥ B FH WA
%2
(A) L 11 3R III
®) LI
©) I, II
(D) =aa I
(215/13/2024/A BB
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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)=o?l, where X is
a matrix of size nxp having rank

r<p. Consider  the following

statements :
() 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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'% Y

107. % SEIEA $ p-WEA & GHED

Ho:yy=py=.=p,

® Waw F fau SwE T @ A

- 108.

-

(A) -uem
(B) x-wer
(C) F-wlgu

(D) Z-Tam

afk feelt wE A QoW QA b
SR Wi, 7 4 §9 SR
# 2 W T Q feww g oafey ?
(A) freer &1 fowamn Wi
(B)ﬁfﬁaﬁmqmﬁ

(C) ffy=q s wiew

(D) wEf=® wE wed

(2)S/13/2024/A
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107. The name of the test for testing the

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

(A) rtest

‘(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
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109. 1 WA AERTE Yy, Yo T4 Y,
¥ wft W T g AT WEIEm
frefefem & '

E(Y1)=“1+P3
E(Y,) = +1,
g E(Y,)=p, +1

A py, by Ty T TR I AEHEF
am

: n LA ~ Y +Y.
" (A) “|=Y-1:P-2=Y2:“-3= 12 2
n " R Y+Y,

(B) =01 =Y, 4= 12 L

© f,=Y,0,=00;=Y,
(D) svgw ¥ ¥ HE T
110, TiE-AhiE AiSd
| E(Y)=AB
D(Y)=0,
3, wet e @ ool W 4, A
3fe = & 4R (SSE) 7 :
@) Y{i-a(aayaty
(B). Y{I—A(A’A)“ A'}Y' R
© Y’{I—A" (AAY? A"}‘Y
(D) s@E # 9 ﬁéqﬁr

© (2)S/13/2024/A. | 57

109.

110.
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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 B(Y,)=p,+1,

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

' R n ~ Y. +Y.

(A) ul=Yl:“'2=Y2:u3= ! 3' :
» . . Y +Y '

B) f4,=0,1,=Y,,fi= ‘2 :

-(C) p‘l =Y1’ ﬁ2=0’ fl3=Y3

(D) None of the above

In the Gauss-Markov model :

E(Y)=ApB
.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.
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o

(A) N(10, 29)

(B) N(0, 29)

(C) N(O, 18)

(D) N(0, 28)

112. g X ~Nj

2
P3.12 % :

10
A 27
10
(B) 37
15
© 37
15
D) 47

(2)8/13/2024/A

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

1Y(11 -6 2
2 ,|-6 10 4| &
3 2 -4 6

58
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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(O, 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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o5

13, 71 wifg B ony = 11 3R ny =12
sEcEt J agfes Wil x, ol x,
R fpr W ¥, fe Wk § "M S
3 5 A e ame R @ R T
WA WEERY A T WY T, dfe
VR STI-STe e |RE ) R,
€ A g wem wiw ok wwhE
Wy #Hfeww fe 2

- (-1\ - 2 7. -1
(o2 )

@ fawm = Wew foks  wo
? .

(A _%.(xl""xZ)
L
B) -5Ga+x)
1 _

L©) SHmxm)

© ~501+2)

114, 7 W fF X~Ny(, Z), el

- 1 1 5
W=t sk 2=|1 4 K| @k
T ) "5 K 3
w AR X, @R X X - X
waT T o |
(@) -3 ®) 1
(©) 3 D) 0

(2)811312024IA
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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’ =(111) and

1 1 5

2= 1 4 K . The valﬁe -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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115, ak (Y, Y, ~N2(g_,z), EEI D>
faaterm 8 € | AW R Y, =-2Y,
ﬁrﬁwﬁﬁfﬂmﬁamwﬁﬁm

116, TR ARG x TR px 1 Agfeew i
LW 2-N,0D, W& @=p
¥ | frefefes § ¥ T 82

(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
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If (Y, Y,) ~ Na(, ), 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

(©

+Y2
2Y,+2Y;
2

)

Let x be p x 1 random vector such that
x~N,(0,Z), where rank (Z)=p.

Y

®
&
(D)[

Which of the following is true ? -
(A) E(ggTZ_lx) D, 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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117.

118.

()

qﬁa”ﬂ‘?rqﬁY],Yz, ....... .Y,
T famor @ SR p W

e g 2, fowm me po ek

v Fifyed gewaw e § R
fefafes 4 @ s 599 w9 € 2

(A) YYTﬁﬁméﬁam%ﬁﬂﬁp
felt # @ ¢ |

® (G-’ - ¥ 1 fel
waAd B WY HE-a o €

€ Y, +Y, ¥R Y, -Y, &1 w9
¥ foafa €
(D) Z(Yf‘ﬁ)(Yj‘E)T. 7 n feh

ﬁwﬁmﬁmaﬂ‘a‘m‘ﬁmﬂ
2

xl, xz, x3, x4 W
IR R wY @r faaf v
i T frafafe o

ﬁﬁz%ﬁﬁmﬁmﬁm%7

2 .2

X X
@ [2 ]

X3 X4

(B)

2,2 _
Xy + X3 X1 x5 + XaX4 )

_\x1x3 +.7C2X4 x§ +xf‘;

) (x12+x'% x%+x§J

o
O (22 2aa,

4
x12+x§ 0 ]

. 2 2
\ 0 X3 +JC4

(2)5/13/2024/A
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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
s
distribution  with. n-degree of °

freedom.

Let x,, x,, X3, x4 be independent and
identically distributed standard normal
variables. Which of the following has Wishart

distribution with 2 degree of freedom 9
(=3
A | ,
. \JC3 X4

(
X+ x2

(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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119.

. P
9 YW THE. Y 2.

-qﬁ X=(Y13Y2!""1YP)T LCd m
ke ¢ fowe wew p @R Ao
it foaeror wewRw #f TR

Y; & wores
J=l
WA (U, Lered)

(A) T F T9H 9 AFH AH ® HITET
S FaRT '

®) ! @ e T W
CEe2y

(C) T & W98 R A 9 &
FIEY I dIH

(D) £ & i oM "M W AR

120,

aﬂwx%uﬁrﬁmw(@m"

) v &9 @ wF 1 ° foafm s

¥ forger e 2 @R faewor 8 €@ |

wE 2 o form weg 4 @R fama
) o A Tl ¥ R €
IR x, X F T AEewAg AW € o
T g faugew weM (e SR

w guEmel W wH oww @ oy W)
.W ...................... 5 mﬁqﬁfmél

(A) 2 IR 0 < x < 8/3; A
wE 1A '

B) 13§ 0 < x < 8/3; 3FAA W
2%

(g)zaﬁx>3;msm oE 1

(D) 13 x> 3; 37 FE2 A

(2)S/13/2024/A
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If Y=(Y;,¥,..,Y,)' be a random

vector with mean p and positive definite

variance-covariance matrix Z. Then the

J
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
y-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) 2if 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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121. Bisfiver wue @R # Py (wean fidioe | 121. What does the first principal component P,

(C) SR ¥ Ot WegaNE i

122.&1’!%?1{11@#%1%111%&11&@
" mﬁmmateﬂtmﬂﬁa‘@ra{)—

(i) SR T HH B FINC
.(iii)mwﬁaﬁaﬁléhl LE

- (v) I8 e ® H w4 fawfm

(©) @D, (), (i), (v), (V)

wide) = <o & 2

(A)mmﬂm&wﬁ‘lﬁﬁ_
waeEt ® qEu Sewan faeRa
Il

(B) Yaw dinm fomd g Q0 % wHi
& gt Yo daeAl § 3=
fa=ror war 2

e |

(D)uﬁfmnmﬁmﬁmnaaw
Headies |

H HafeE wiEg

F T BT |

(mhﬁwm)m
Fifsa |

HT | iAo W F EUR W,
TEE % YES. 99 & H Wl
| ﬁmﬁm T&aw W A faifa
Hifaqq_ |-

(v) ergfess - mﬁ?ﬁ—m T
T W F OAUR W TR "R
H T R fdifa Hifeg

(ﬁ}) @, (i), (), (v), (iv)

B) (i), (@) (v), (i), ()

D) @), (i), ™), @), (i)
(2)5/13/2024/A | ‘ 63

122,

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. Based 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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123. frefafed ® § ®F@ wUF YOS

afes 9 B W ¥ wE W L2

L ) mamd mm w

. g ekt ®, AR RS TR
% &

(i) =g SrEen HS - qEHE

dww sTEfawd ¥ W @ W,
a :rzfn T = gfafafy A
i o
. .(iii)aﬁfﬁm,m%rmﬁ'wr&

T T AR W wEen ¥ w
I §

(v) sfaFfe st W ¥ AR W
i o | |

(&) Fa (i) <R (i)

B) P (i), (ii) 3 (iv)

(C) & (if) 3R (iv)

(D) ®ad (i), (i) 3ﬁT‘(iv)

(2)5/13/2024/A

fafgoad & ek wpm |
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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.

(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)
(B Only () (i) and ()
(C) Only (ii) and (iv)

(D) Only (i), Gii) and Giv)
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124, T fesmA whear o wnfge =won. &)
wafeem wifg '
(@) T ww feiRa st
) T W W A F 9 N |
(i) @ftm sdew w i s |
(iv) T @ @ SR & Freafed
FHRT | -
(v) T emwR fuifa wifsg o
(A) @), (i), @, @v), V)
(B) (i), (1), (v), (D), (V)
(C) (@v), (i), (i), (v}, (@)
(D)_ (i), (@), (i), (v), (iv)
125, SEEn % ded ¥ @ fam W
ST, S S W T TR
e o wmn

&) =

(B) ?R=%)_( :
(C)-?R=;—’;X

D) Ir T—'%

(2)S/13/2024/A | 65
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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)

- ®) @), @, Gv), (), ()

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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126. wicH faam wifsT

lﬁiﬂ‘ﬂﬁaﬁ'{‘l

B
(i) - (a)
(ii) aqaﬁm (b)
(iif) =g- ©
Wigsa
(iv) TER @

R Syt

&) (-(@), )0, (ii)}-0) (v)-()
®) (), (i), Gir), (v)-b)
O @O0, (D), GO, (v

D) @@, (-0, (i), (¥)-b) -

(2)S§/13/2024/A

i = A

ﬁaﬁr
Y® 3@ W A9 &R

i St g
afeeEnf fed T AR

T @ WA
T&h FRAHA QHERTT
¥ ow@w @ €
o ¥
e ag S g |
fF = & Hisd g
SR H IwEm
foy ™ gorg . em

R FH w Y |

SE IRt
oy w) feufg |
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126. Match the columns :

Term
(i). Cross-

Validation

(ii) Residual  (b)

(iii) Multi- (©)
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) (@)-(), (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)
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127 R D weE R W™ T .

waT I : wﬂw‘méﬁﬁ',%ﬂ
Irwel & sfiee fawmar eIk sywEgl @

d eI ghiea e B TN W |

g

W I : wled T oR f, e W |

SUOE W UEfEE ®W ¥ IR §
FoR & T T W S
3

LI T AN S E g S g
fowed 4 ¥ ®/H S IFE .

(A) 3 T TG T |

C.®) w1 W ¥ ok wed I Tew

21

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

¥

.(D)ﬁwﬂaﬁél.
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127. Giveﬁ beI'ow are two statements :
Stai,ement I :In stratiﬁegl sampling, we
— try to secure heterogeneity within
subgroups and homogeneity between

subgroups.

Statement II : In stratified s;unpling, we
randomly choose several -subgroups that
we then typically study:in-ldeptll.
In the Iight-of the above statements,
choose the correct answer from the
options given bBIO\;V :

' -(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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(i) e R @)

Loty

(iii) T 3

(c).

7 9@ ¢ R
yignfog wF

arfas °E

g feat @
2

T’ AT -
Iafme R
IF F@ T

. wH w9 et

H Ay &
a9 HEgEY

= foilt A |

2

R AAE
SEIHF =R
% fog |
TetEadr @t
o ® -

(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 (c) 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)
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130.
. JRfEE WRH ¢ W WA FA B R,

(2)S/13/2024/A "

ﬁm:ﬁr—@ﬂm = ® Eifg A

(A)

() 9 Feem o den ¥ e

TF Inclusion Probability Proportional to
Size (IPPS) 7@ AN W |
o @ fg oW g e

n-1.

n(N-1)

cpsl
n

(B)

©)

(D)PJ':ﬁ
MR Teleg T o H, T

f&vy 3mE K

ik
@)aﬁm'mémw
fiftem demr ert 2
(C)ﬁ%%ﬁmqquﬁw%m
¥ o W W ¥
(D) 1 T ¥ AGREE Y @ @@
frar W €
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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)

©

c

p=2
D) =4
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. frdt dfm o feoer d afk 4 sTER
¥ o feom # feadt Wil T we
B ?
(A) 2 vl w2 wwW
(B) 4 dfFdl wd 4 W
(C)sﬁfﬁaﬁqﬁsﬁq
(D) 16 dfFEl & 16 w4 |
132, Thew § aEfEE R @ ge
AT ot feuigT &1 3@ W w1 A
o T g ? ,
A) v den ¥ I @ fa
fowd = eravaEa e T |
(B) T fu® ISRl ® THEW F
aEfd ¥ ¢
(C) ¥& wfeomat Whear & o
@ T |
(D)qga’rﬁwa%(qﬁﬂa‘fqam)ﬁ
qﬁaﬁqﬁﬁmﬁmﬁqﬁam%l
133, TF AfF wE fewEd w'
wE O € 7
(A) SR T wiE ® dE WER
BB CHIGGH
(B) TSR & RO WREdeierd
(C) = & HRU TR
©) s e freor
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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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137.
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@) 1 B) 2
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w wERfEw feaE H, ‘ge wwa’

T ¥ ?

(A) T FE F HIE TG
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(©) e | veE

(D) frREor = & waE
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A e I ® 7
NI (B) 2
© 3 (D) 4

Az 5 IR W 5 W T e
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(C) 5 -(D) 4
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135.

136.
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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 ?

A1 B) 2
©) 3 @9
In a 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 a3 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

© 5 (D) 4

P.T.O.

Ay
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138. 3 =i T 6 ITER B WA TH

@1’ ®
(©) 72 D) 12
139. 9t q&w w§ WeAw I sEEar
% fa fm fwmemn = fraw @ ol
7@ 002 W W ¥ wwn fefEm
| T 4T R W R fowem
0.01 YR W ¥ @ 50 W @ s [
T oG 39 I, i {avemHEa e
22
(A) 06574 - (B) 0.6374
(C) 0.7158 (D) 0.6948
140, TF Toiweifs SR it fawer =
0.0025 fawemd W s ¥ 1 vw feaw
# fow MTTF fef § fram & 2
(A) 10 f&= (B) 16 f<7
©) 20 f D) 40 T -
141, Frfafen § @ wF wF tEE W
woEn (LPP) ¥ wafem et & 2
(A) mr;rqmm B) Ay
(C) Treml - tD) fasmrerar
(2)S/13/2024/A

agfeed e fesmd d, afk wo&w

'wﬁﬁmmﬁ’zwm

g7
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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

C) 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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142, ‘v’ 3@ (m<n) ¥ ‘m’ TOOE e | 142. Given a system of ‘m’ simultaneous

W w1 T dF e o ¥ A ™ linear equations in ‘n” unknowns ( <)
w{ ® den o the number of basic variables will be ':
(A)m,-_ o  @wom

®n | ® n

© nem | ©nem

D) n+m . ©) n+m

143. fodem fafr # wfm =¥ # s 9f= | 143. What'is the role of artificial variables in

3 y simplex methiod ?
(A) TFE T wEEd T T A (A) To aid in finding initial basic
# 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
; W w1 A - a simplex method
(D) ST ﬁ' ¥ w5 713'1 o | (D) None of the above
(208/13/2024/A - .73 .~ RTO
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©) fFm T d o TeH B el
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(D) 9w ¥ ¥ = TE
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145.(M|M|1):(oo[FCstaﬁuacr(q‘fsa)
5.

@A) M i

B) N TR § |

(©) s W E
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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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(3]

147, @ wurEg A ®  fou fr=fafea
¥ e @ W w g

148.

%2

(A) T T g P (3)- 3w
(B) waiffmar

©) = ik P et

(D) 39w | ¥ FR

TF 9gEF W91 T T T S

.ﬁwﬁwéﬁs@aﬁ‘ﬁmw

W ¢, fwd w fewlin e W |

AT | wE we ¥ fehe R gE @
forg TR FW W 15 W R H T

‘W%IWT{W@E‘IW

| Wht ey 3 fie w § 1 fe

W (system) ST W AT
(A) 0.65 |

(B) 055 .

(C) 0.75

(D) 0.85
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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 information takes about 15

per hour on Poisson 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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~ 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 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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