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. =E S W I (Part 1)
. 51 'éﬂi' a,beR ®© ami%rq? TEW W | 51. If a,beR are two real numbers such
' FHR T f® a<b+e, Ve>0, that a<b+e, ¥ €>0, then which of
ﬁ'ﬂ'ﬁ%ﬂ’@ﬁ 4@ Wt fawew @ oW . the following alternatives is correct ?
z (A) a>b
(A) a>b |
: 1 B) a>b+—,VneN
1 (B) a>b+—,VneN "
SR n
T (C) as<b
C) a<b .
) : (D) ‘Every limit point of interval (a, b
(D) W (a,b) 1 F&F W@ fag (4)
(a,5) ¥ sifde ® is in (a, b) )
: w -1 - = xtan™ x oo
52. wwE | L1 AN 3 > The J° (1+ 4)wdx 15 -
0 (l+x4) . N
' (A) TR - (A) Divergent
(B) g _ | (B) Convergent
(C) fem _ (&) Oscillatory
(D) Ry sifEr! (D) Absolute convergent
. P ' . . L nl’
53, Lim ~, S8 a>0 [ p H | 53. The value of Lim —, where g>0
. "= (1+a) "= (1+a)
. Gt eoliesres | e, F AR} ¢ and p is a real number, is :
(A) oo . (A)- o
®) 0 | (B) 0
© 1 (C) 1
(D) s ¥ ° wE & (D) None of the above
(5)5/20/2022/A 1
B
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0- Ak 0<x<IV<D (A
f(x)=41, ¥R {1<x<2}u{3<x<4}
VTlﬁ{“{2<x<3}u{4<‘x<5}

d2n

,f x\dx

T T j
) lhmﬂ"” io UG el

{3

(\“, (ﬂ r

T:ﬂTI'I : & ) uia

(A) 5

® 6 . rf\;—}-[—_r—‘-b-iiu.grii L
© 0 Veel]

(D) Swgw F ¥ wE A
fro T e WA W S
9 e T s (W )
T’T mﬂ@uggm:;,cu Suboeds. (1)

‘e weE, X W IR UG |

- — o1 “- 1=": it '?‘

A - \Wra A X, ) 9§
TB . voeresivess A (K &) Ferrr T
foram; T

faga; i
LECHRECT 0

GuetA ]

A

55.

(A) T
(B) I9;
©€) T
(D) T9; Haw; W@
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T‘t! 5"
r...éﬂ.d
I 54 IIF“' oty j‘r (x) I3 ‘deﬁned suéh
BF D<oV .s+d>n W F ey
that - , .
FEFE e PowRl Tem R rRtEIRE
CouEas
0 if0<x<«l
f(x)=41 if {1gx<2}o{3<h<4}

2, 1f{2<x,<3}u{4<x<5}
s V-t dan ()
W

Then the value of Lel;psg‘ue‘,ir,ljtegral

FFEfS ) s 0 ) T

= .,.,.

-‘; ‘7&' t— l\ h]
(A) 5
B) O p I e
© 0 e

(D) None of the above_nl_ N ,
TR )

| 55. Complete the following+ statement
(choosing in order) from:one of the

correct alternative v - U

“Two metrics d and d' on the same set

% ‘are sa1d toP l;e....'.-.::.:-.‘.,l’;f levei';/
Setiv. s in 5 d)-is.zon..Anf (X dY).
-(A) 'Equivalent; open; open :-,
(B) Equivalent; open; closed (¢
© Equivalént; closed; open ¢ !
(D) Equlvaleni Elosed; Tlésed
2 A e
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o o oanet I
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SRS [ 4 3] &1 fowl 341613 w HA
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.'%!\ The” -ﬂ
8 umi

ﬂ-l_ T.I"’ """‘TU L
ItJ the matnx 'of Imeai'i transformatlon T on

By 5 WORETE

vector Spﬁce-YQ((—;;){‘f}}}{fﬁ??‘ff toi ({)}‘)ciered
| o iR
basis E;\‘"F;’{.(1,’9'9).7.1.(;@‘;}).1, =1§ 1 1 then
the matrix of T rc(latgve\to Lordered basis
0 e ¢ |||H;‘ i !

B ={(LA): (LD} will b,

[1 0] [0 2]
iz '!':-%)-:-iﬂ?;Ot.ﬂO‘;f-t‘ﬁ o 1B Toofv ez
o [Q00] - _1"2 0],
}'I(Jv ,(C): :2 ._0—._,;' ]_\',‘('D).',.—O de\'r.

57, For any matrix oyer the field '(c’lT’ «) of
| | S R }

complex numbersih.'lche.d‘iag_oqial matrix of
A e | = W' ros
the matrix _4 3” Si s

R IS 5 W OWEYD o,
5 !

1—1 0
=AY | "o ALY R I S T
T3 MW . T w ) wwar

3+4‘i,\: _('-\0‘ \);} _k(’, ._'.»,j; 1”]

© 1 0 3-4
Sy oL b o y :r- !’))
(D) None of thc abovc ST
< 1t yi

A\ESOR0S\a e
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58, Ak w, sk W, Wik wfe V(F) @t
ITaiAeal ©f, @@

(A) L(W,UW,)=W +W,
(B) L(Wl UW2)= \V: - W
(C). L(W,NnW,)=W,+W,

(D) L{(W,n wz); W, Q\vz

59. V,(R) ® @ R ardfas degl

B 8, i {(2,1,2), (8, 4,8)}

(C) 7 @ Uoma: w@dx X 7 &
fawd: W
(D) svdw H ¥ HE &
60. R2 ¥ R? | frefafed & @ wFmn
Ted T TE doE T AEL
g2

(A) T(a, b)=(b, a)

(B) T(a, b)=(a+b,a)

i

©) T(a,b)=(1+a,b)
(D) svg= A J HE el

{5)5/20/2022/A
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If W; and W, are subspaces of the
vector space V(F), then :

(A) L(W,uW,)=W,+W,

(B) L(W,uW,)=W,-W,
(©) L(W,NnW,)=W,+W,

D) L(W,nW,)=W -W,

In V,(R), where R is the field of real

numbers, then the ' wvectors

{(2,1,2), (8, 4, 8)} will be :

(A) Linearly independent
(B) Linearly dependent

(C) Neither Linearly independent nor '
Linearly dependent

(D) None of the above

Which of the following functions T
from R2Z into R2 is not a linear

transformation ?
&) T(a, b)=(5, a) -

®) T(a, b)=(a+b,a)

'(C) T(a, b)=(1+a, b)

(D) None of the above
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- 9T (Part II)
61. Trfafeg Foml W faarR FifEw 61. Consider the following statemients :

z

1 z : 1_
O Z72F Oz [
(i) zz=|z] @) z=|zf
”:'Wiiﬁ Fof ¥ ¥ IR wE | Which of the above statements is/are
T 2 . correct ?
(A) ®ad (i) (A) Only ()
(B) e (if) ' ‘ (B) Only, (i)
() = (@) IR () (C) Both (i) and (ii)
@) & @HFT &) (D) Neither (i) nor (i)

62. winy a9da W gt 1 wgead % | 62. The set of points in the complex plane
fere |z—2|+|z+2|=6 RS for which |z— 2|+|z+2|—6 is the.
g - conic :

(A)- HEER (B) RIEEEE (A) Ellipse - (B) Parabola
(C) @ @ .(D) AT (C) Straight line (D) Hyperbola

- _kn ) -8 )
63. ooht 2,27z fdaw: ofvRfE FE | 63. The  series 27 converges

n20 nz0

I absolutely for :
&) |z{<2f ®) |z|z2" @A) |z|<2* (@B |z|22"

1k k
© |z|<2™ . (D) |z[|z2 ©) |z|<2"* (O |z|z2*

64 ! )n .z + g =Y 64. The radius of convergence of the power
’ =0 {3+i
frn & series Z
A) (10)"° " (B) (10)?
1/3 ‘
© () D) 3 © ()" D) 3

(5)S/20/2022/A 5 P.T.O.
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( 1)1& (2}1+ 1)
@) ®)s | 2+

l- T
©) nmi (D) ol {h‘:

vis\el sliamioisie avods ot o mmw
66. THIEU tanz=z @Al ® i

T T
(A) *aa aafas 3@ -0
v elnG (A

(B) %ad wAME e

() a0 g&‘,
© arefas eih HeYHE S g
fi} baor, i) fled )

©) #¥ T X

u‘ 00| )-.“:',r{',?:suﬂ' Ry
\i
1 SOFIE) TR Vean e
6 wia {”‘Qi@%[ b “a‘r“Z"”% ﬁ1 é’ﬁ' F‘ ]
e °' SRS l dotihw 101

P @ faq T TR sines
warillsl (A

s wt [P

Toydon €l o £
stodque Ly
(A) —=lim|a,
wiothaP L il

'
-

i idawng (1))

t/n . N
evgi(B) y —11m| ] eoiive ol L9

{ia

s 1ol rhursloads

Tady Coin] tA)
(D‘)inislin(lfié vn Sty ()
: - n

savroe L o vanugrovoes o enibon wll B
68. W & ® : |
(A) WA Q‘IT&']TEEF_"’_
®) et @ et :m”T
©) # R e O
©) z=1 W it () (D

-

v 2Bl

(5)8/20/2022/A
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E"-E S (1 31e9) 1 W06 v

65. : Zeras:of hypeérbolicifunctionfsinhZ} arers

(A) ( l)m ():---(2n+1)
o

© nmi ®) o iy

66 Therequation tan'z = zyhas =sbpr
(A) Only real roots R
() BEE (A)
B) Only imaginay roots .
(B) Only imaginay 00 s (s

(C) Both real and;imaginarysroots
(D)'Hés noifools ¥ iy 5 F (U]

T Hadamard® fommuls fOFY radis  of

e ,-m , -1 ""...:'!. .
*Tonvergence *p-|of “thé | power “series
o )
> 2 b
p rsgwen Y : r“Lr: (4)
o

Fﬂff‘s'ilmﬂf fﬂ) P TS L-S

(A) — 1m
R TJVFVI m-’%ﬁ‘t‘tif/f Yo E.;i T £3
(B) ——Ilmla | v 1
B
(éi)‘: _:h_nila | TR S,
Tyl D)
(D) p=lim|a,

68. The‘functlon PR “lS \,~—< R ER 4
(A) Everywhere analytic. 7 szt

(B) No,vyherp analytic i,

' |

LERIRFTY
{C) Analytlc at origin

&1 {7y (D
(D) Analync at z=1



69. 1CAETIPER ofi T B | A Tfafes 3.

Ref W D d =R z_‘r,a"ff

101 2921192 JfAJ'UJhJ ol i

r;mjug ?ﬂ ?ﬁ

IR =M
1
Gy aR || DA SR, @ f
W‘E@T) ‘ OO

SugEa ﬁm)@ PR | W
%7 -

i —'——\: N notiomdl ol o wibiead AT |
) ama) ' a

" aloyninilnl il

(B) W (@
() (1) aﬂr (i)

dn
D) 7 @ () aq“r{ T & ()

Sanigens o 1o uilss 90t

70. 'gaﬂ'q m:‘ﬂ' ,wﬁ-ﬂm HHH

03

S B
rl
(A) ru =u8; uﬁ = '—rur "
' Sy =
(B) U, _ua’ue— —U, A
o NS
(C) w=ruguy=-ru, " sy
D) ru,= Uy Y T\f”
3 Wik i

1. uﬁ:camﬁmamﬁm—lﬂl

@ﬂ:ﬁgﬁhﬁfﬂﬂ_ %mj ~dz

‘ EFI HH % ﬂ’ Sy ’
A) mi B) - rmi
©o!" @@=t

(6)S/20/2022/A

69.

0.

71.

(C- domam)D
"'rv((l) mIf Re f s constant in Dy then fis

Your Peag al Exams Guide
__Ej

Suppose function f is analytic in a
FEP B oCxlz|>i BB AT

vis kP UFR ’T
constant

. . cant i th) .
) If |f |{{_1§s} constant in % {_4%1 fis

constant '
by C (™

Which of the above statements is correct 7
(A) Only (i)
® oply G,
(C) Both (i) and (ii) ]

;-x: h _ O
(D) Neither (i) nor (ii)

s 4

Cauchy-Riemann equations in polar form

~
i

are :

(A) ru, =ug; uy=-ru,
(B) u =uy;uy=—u,
(C) u, =ruy;uy=-ru,

(D) FU, = “Uy; Uy =TU, L
i

If C is the sémiciféﬂar arc ]z l'=1 frc;m

—1 to 1 above the real axis;'{hen the
' . . 1 o . \
value of integral Jc;dZ. ig'

(A) T

(B) —ITU_:
© 0 -

D) ™
~ P.T.O.
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72. &% 1<|z|<2 H hew (1-2)(z—2)

ﬁmﬁﬁ%ﬁﬁ‘:—;m-m

2
A) 0
{C) 2

¥4

73, WeH (z-a)(z-0) Fl S W IR

?
A) 0

(© 1

74. 9O

L.z
JI-'IZ-OL

FH OAA B

(A)

©) o

ol

. (1 + 22 )n+k

2n+l ;
Zz

Y T

75.

®) 3
D) 1

(B) -1

1
)

ol>1

(B) 0

(D) 2no.

nmkeN & z=0 W

n+k
w (")
n
o (1

{1+2k]

{5)8/20/2022/A
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74.

75.
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In region 1<|z|<2, the coefficient of

;;in Laurent series for the function

1 .
(1-2)(z=2) *°

(A) 0
€ 2

(B) 3
D) 1

Z
Residue of the function (z_—;)(z——b) at

~ the infinity is :

(A) 0 B) -1

1
© 1 ®) —

The value of the integral :

[ i a|>1
lzlz—ot

is :

A) = B) 0
® - (B)
- (©) mao, (D) 2no
. (1+zz)"+k
Residue of —4—; nkeN at
z
z=0 is : |

n+k
w ("2
n
o (;]

n+k
) [ 2k ]

n+2k
™ |,
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e

. oz? +3 0z’ +3
! 76. wr J (z)= 2 98l ,—1] W | 76. Let f(z)= 7 and its residue at
| (-1 (=1
mam’m4%,?haaﬂm%: 2 =1 is 4, then the value of o is :
(A) 1 © (B 2 (A) 1 . (B) 2
©) -1 (D) -2 ©) -1 D) -2
- " az+b ' , az+b
77. ®URRO W=- , W-SFTA & THE | 77. A transformation W= transforms
cz+d cz+d
| g9 W WA H T W9 @ H the unit circle in the w-plane into a
| TUMRG & @, AR : - straight line in z-plane of :
@) [o]=[d|  ®B) [b]#|d] A [b]=|d] @) |b|=|d|
© lal=[e] @) [a]#|c] © lal=le| @) |a|#]c]|

78, TIRRW w=iz4+i, AgaA x>0 78. The transformation w=jz+; maps the

yfafe 9 | &= ? half-plane x>0 onto
(A) dEdT u>0 (A) the half-plane u >0
(B) & v>0 . (B) the half-plane y>0
(C) Ead u>1 (C) the half-plane u>1
(D) IEd v>1 (D) the half-plane v>1
79. W f(z) T ci|z—z|=r B A M | 79. Let f(z) be analytic inside and on circle
T W TH %‘Qﬁfﬁﬁ weH B SR AR ¢i|z—z)|=r and if | f(z)| <M(r), then
| S| sM(r), T n=0,1,2,.. FRC: | . for n=0,1,2,.... :
M(r)n! : ()
@ |/ (Zo)lﬂ"% W | (e <20
r
) M(r)n! _ , :
® |7 @ |7 ()220
r
" M r)r” M "
© | 7)) s—; | © |/7(=z)< (;!)r
T M(r)r" i
@) [ (2)z= O |77 (z)|2 M)

| (5)5/20/2022/A 9 P.T.O.



80. “HMI f(z) &% G ¥ Ivaifew ¥ R
[z|<R, f(0)=0 & @ wfenfim fem
L B If(z)’SMVzeG,‘dH
VzeG En'\“r(_*l'QIf(z)
E@Eﬂ?w%:
(A) @Syt
(B) et srafirn
(© # T
(D) sHEw o ¥ ¢ &

<M |z[/[R"1

8. "C,_ +"C, & ¥WH B :

(A) "_]Cr (B) ”(_:r+l
(C) n+lcr+I
IR p FER B om FER F BT A
e, W w B e F ¥
'Efa')_qﬁa’l—q ................. W @ﬁﬂ%q]

(n-1) ey

@ [
£J+1 (D) (n+I)J“1

(D) i+l C,—

82.

J+1 (B)

©

|2

83. 100@@?13191@;{@7&‘%.

g2
(A) 20 (B) 21

D) 25

(C) 23

(5)S/20/2022/A 10

80.

81.

82.

83.
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“Suppose that f(z) is analytic in a
domain G defined by |z|<R with
f(0)=0.1If | f(z)|SM Vz e G, then
Vzegd, ]f(z)lS'M |z|/R”.'

The above statement is called :

(A) Schwarz’s lemma

(B) Cauchy’s inequality

(C) Cauchy’s integrai formula

(D) None of the above .

The value of "C,, +" C, will be :
a) "'c, B) "C,,

(C) #+l Cr+[ (D) 1+l Cr

If n pigeons are assigned to m pigeon-

holes then one of the pigeonholes must

contain at least.......... pigeons.
(n-1) ~1
w [Tl e |2
n+l
© 2 o (,,%)J-l

How many number of primes are less

than 100 ?
(A) 20 (B) 21
(C) 23 (D) 25



84.

85.

86.

87.

(x, y)=z ?‘x’ﬁﬂl%ﬁw‘z,x'@ylw
TEW gETEdE § ! AR (a,8)=1 W
(a+b,a—b) T WA BN :
(B) 143
D) 1415

(A) 1712
©) 14

o walmeHa 3x=4(mod5) ® & .

B

(A) x=3+5t,tel

(B) x=5+3t,tel

(C) x=3+41,tel

(D) x=4+3t,tel

W [ quiel & ageed ¢ |

=t SR WG W o FE B fag
NETIE TR WEATEEGl B AEgEl o
AT .

(A) THsh! TN

(B) WUEm: WRA

(C) Wiegal W wis wfaay 78l

(D) SWw & § HE T/

i 6 qaa{@?uﬂz’w%amm

Td n WOEG: SR RS QUi €,
@ G(mn) W WA BT

(A) =¢(m)+9(n)
(B) =¢(m)-¢(n)
©) <¢(m)+0(n)
(D) <¢(m)-¢(n)

(5)8/20/2022/A

84.

85.

86.

87.
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(x, )=z denotes z is the greatest
common divisor of x and y. If (a, b)=1,
then the value of (a+b, a—b) will be :

(B) lor3
(D) Tor5

(A) 1or2
(C) lor4

The solution of linear congruences
3x=4(mod5) will be :

(A) x=3+5t€el
B) x=5+3t,tel
(C) x=3+41,1€l
(D) x=4+3t,tel

where 1 is set of integers.

Necessary condition to apply Chinese

Remainder theorem is modulo of

congruence should be :
(A) Individually prime
(B) Relatively prime

(C) No restriction on modulo

(D) None of the above

If ¢ is a Euler Phi function and m and
n are relatively prime positive integers,

then the value of ¢(mn) is :
(A) = ¢(m)+o(n)

B) =d(m)-¢(n)
© <¢(m)+o(n)
D) <¢(m)-¢(n)

m .

P.T.O.
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88. qUlw 2% _] F GEH BRI A9 HNH
g
(A) 231 (B) 233
(C) 237 (D) 251
89, Ak p wH foomw awsw ® A
x* =1(mod p) Eﬁ ST T ¥
(A) 13Rp+1
(B) 13 p+2
(C) 13Rp-1
(D) 13Rp—2
90. YUiw 82 B The wg WA T ?
(A) 16 (B) 18
(C) 20 (D) 22
91, W[ Z, ¥ § Z,, W U
el @1 "em € o
(A) 1 (B) 2
(€) 3 (D) 4
92, WHHG W S, W 6 Fife B el

&l " '3' s
(A) 30
(C) 20

(B) 24
(D) 6

(5)8/20/2022/A
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92.

prepp

Your Personal Exams Guide

The smallest prime divisor of the integer

2% 118
(A) 231 (B) 233
(C) 237 (D) 25]

If p is an odd prime, then incongruent

solutions of x* =1(mod p) are :
(A) land p + 1
(B) land p + 2
€C) land p-1
(D) landp—-2

How many primitive roots are there of

integers 82 ?
(A) 16 (B) 18

(C) 20 (D) 22

The number of group homomorphisms
from the group Z,; to group Zzo‘ is :
A) 1 (B) 2

©) 3 (D) 4

The number of elements of order 6 in the
symmetric group S is :

(A) 30
(C) 20

(B) 24
(D) 6



=y ]

e

93. fwdll 15 &ife = @y G & faw =
Fl W faAr =it
P: G ¥
Q:GuwEdt § Z, ®
e
(A) A P dem Q IrEd ®
B) P 3™ ¢ ofpT Q W 2
(©) P w9 & wfT Q a5y @
(@) ¥ P qer Q WY €

94. T YH@ TNIEe Wid § e ®
el @ whdt
(A) 15 ®) 25

(C) 35 (D) 36

95. 9w Z, I 3fun qoemEfeE w den
T
(A) 0 B) 1

©) 3 (D) 5

96. Z,[x]/{x*+x*+1) % :
(A) 8 el 1 TF &
(B) 9 EgEl w1 TEH &F
C) TF a8
D) T & T &

{5)5/20/2022/A
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95.

96.
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For any groups G of order 15, consider

the following statements :

P : G is cyclic

Q : G is isomorphic to Z,,.
Then :

(A) Both P and Q are false
(B) P is false but Q is true
(C) P is true but Q is false

(D) Both P and Q are true

The number of elements of a principal

ideal domain can be :
(A) 15 (B) 25

(C) 35 (D) 36

The number of proper ideals of the ring

L is :
A) 0 B 1
© 3 D) 5

Z,[x])/(x* +x* +1) is :

(A) A field having 8 elements.
(B) A field having 9 elements
(© An. infinite field

(D) Not a field

P.T.O.
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"

T

97.

98.

29.

100.

(6)S/20/2022/A

97.

98.

99.

100.

WWZ[JC]WWW'Z[JC]
A, x*+1 A wid TreIEet @ :
(A) TeqH afFd eryea e R
(B) WA s wewH TEl
(C) Hedd T 19T e
(D) 7 @ wEew R T § A=Y
afx R* T0F & =rid S aRdfas
demsl & YgE B WEEk w@ @,
O:R' >R W o(x)=|x| ¥ wfewfm
T W faER w1 @ ¢
(A) S ¢ GHERIRE & §
(B) ®eH - ¢ HARIM@ €  @en
Ker ¢={1}
(C) o ¢ wOIar @ qen
Ker ¢={0}
(D) ®eM ¢ TAEI@  ® de
Ker ¢={1, -1}
ag G T 200 Hife F T W,
25 WiE & G & SUAgEl ®H TEA AN
(A) 8 @) 5
€ 4 D) 1
MRFRTE T 0,beC B, WG
TE 8, A (ab) =b7'g™ H S SR :
(A) wr=d frem
(B) Hatw T
(C) WE-¥ TUmE
(D) wufafmg Tqored
14 .
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Consider the polynomial ring Z[x]. In
Z[x], the ideal generated by x*+1 is :
(A) Maximal but not prime
(B) Prime but not maximal

(C) Both maximal and prime

(D) Neither maximal nor prime

Let R* denote the group of non-zero real
numbers under multiplication. Consider
the mapping ¢:R"— R", defined by
¢(x)=|x|. Then :

(A)
(B)

Mapping ¢ is not a homomorphism

Mapping ¢ is a homomorphism
and Ker ¢={1}

(C) Mapping ¢ is a homomorphism
~ and Ker ¢={0}

(D) Mapping ¢ is a homomorphism
and Ker ¢= {1, -1}

Let G be a group of order 200. Then the
number of subgroups of order 25 of G is :

(A) 8 B) 5

(C) 4 (D) 1

Let a, b6 € G, where G is a group. Then
(ab)" =b7'a™ is known as :

(A) Associative law

(B) Closure law

(C) Socks-Shoes property

(D) Commutative property



: : dy
101, Rf9F #H wAEN  (IVP) PR

102,

103.

Y

yt1)=2 Wt ¥
(A) =5 ' T
(B) & Afgdw T

(C) °Fa &

(D) 3w ¥ ¥ PR

qUq  Hife B WHRW  HAG%wd

A
p4pr-y=0
w1 fafew T ®
(A) 4x’+27)°
B) 4x*+27y°
(©) 27x' +4)?
(D) 27x*+4y°

Iame U

3 2
9Y 299 b 10y=0
i Tdd

% wd W e T o
(A) —562’ (B) 6¢&**

(€) -3¢ D) 3e*

(5)8/20/2022/A

102.

103.
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d_y .
101. IVP 2-="7=, y(1)=2 has:

(A) No solution
(B) A unique solution
(C) Infinite solutions

(D) None of the above

Singular solution of the first ox;der

ordinary differential equation : '
pHpx-y=0

is :

A) 45 +27y

B) 4x*+27y°

(C) 27x*+4y°

D) 27x*+4y°

The Wronskian of the solution of

differential equation :
3 2
.‘.i_'?: -2 d_'r — ﬂ +2 y= 0
. odx dx® dx

is :
(A) —6e** (B) 6e&*

©) -=3¢* D) 3e&*

P.T.O.




%
- 104. YR WA wHEl (MALE.)
Dzy—QDy—3y=2e‘—lOsi‘nx;
»(0)=2, y'(0)=4
3 3x x l = '
(A) y=5e +2e —Ee +2sinx—cosx
3 Ix -Y ] x .
(B) y=—e" +2e——e +2sinx—cosy
2 2
3 =3rx -X I X .
(C). y=—-e""+2e —Ee +2sinx—cosx
D —Ee'”+2e"—le"+2$inx-—cosx
©) =3 2
105. frafafer & /@ HM@ w0 W

g 2
(A) TF foafig SLP & w0 HH
EiECR A

@B) w fafm SLP & fafaw s
T % W S WeH [, b]

r(x) @ @
oI B €|

(C) w Frffd SLP & I AR W
e ¥

(D) vwdad @:ft

W YR Had

(5)S/20/2022/A
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Unique solution of initial value problem :

D’y —-2Dy—3y=2¢* —10sinx;

y(0)=2, y/(0)=4

is @

3
(A) y= Eelr +2¢” —%e" +2sinx—cosx

y:-:ie3‘+2e" —leJr +2sinx—cosx
2 2 '

(B)

1 .
y= ie"” +2¢™" ——e" +2sinx—cosx
2 2

©)

y= ie"‘”‘ +2e* —le" +2sinx—cosx
2 2

D)

Which of the following statements is
true ?
{A) The eigen values of the regular SLP

are real.

(B) The eigen functions of a regular
SLP corresponding to the distinct

eigen values are orthogonal w.r. to
weight function r(x) on [a, b].

(C) The eigen values of the regular SLP

are simple.

(D) All of the above



106.

107.

108.

ﬁﬁﬁ@aﬁﬁﬁwmwww
o T ® 2

(A) tfgdmr
(B) WMt : G(x, E)=G(E, x)

€) (x&) W G = Faw;
6(§.8)=6(t".¢)

(D)x=§'qI%_Gﬁ“q’ﬁmﬁﬂm
X

(P+q’)y=qz = T wEw
2

(A) ax’ +(y+ b)z =z

" (B) (x+a)2+(y-{~b)2 =z

2

©) (x+b)+y*= %

(D) x° +(y+b)2 =§

WE FA z=(x+y)+A(xy) B AEw
CECT e
@) xp-yg=0

B)-xp-yyg=x-y

“(C) xptyg=x+y

(D) xp+yg=0

{5)6/20/2022/A
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106. Which of the following is not a property

of Green’s function ?

(A) Uniqueness

(B) Symmetry : G(x, &)=G(E, x)
(C) Continuity of G at (x, £);

6(e.g)=a(e.¢)

(D) Jump discontinuity of %—G at x=§
29

107. The complete integral of ( P+ qz) y=gqz

is

(A) ax? —i-(y+b)2 =z

-(B) (x+a')2+(y+b)2 =z

©) (x+b)2+y’=_z—2
a

O ¥ +(y+b) =§

108. The partial differential equation of the
-family of surfaces z=(x+ y)+A(xy) ’
- .is X
A) xp—yq=0
" (B) xp-yg=x-y
(C) pyg=x+y
(D) xp+yq=0

17 | P.T.O.



109. =R Yol GRS GH{R!

110.

111.

112.

u,=Ku,, 0<t, 0<x<L
RO STt THIR & WA 8 S 2
(A) T'=KAT,X”=AX
(B) T/ =KAT, X" =-AX
(C) T/=-KT, X”=-AX
(D) . T =—KAT, X” =X
froafafes & 9§ S9 W wadgE
HifYIR vk GHIHTO 1 I & ?
(A) TTTE WHIRTO |
(B) S GHiEw
(C) W wH
(D) 3w ¥ ¥ FE A

g faft ¥ T x=¢(x) &
™ E Sl BN W W e

A |[¢(x)|=1  ®) |¢'(x)]<I
© |¢'x)|>1  ® |¢'(x)]=0

Re-freiw fafu w1 SRy e
i fEE AX =B & 1w A
A B & R o:

(A) S5t T Az &
(B) f=e Frivim Afesg o
©) wh Az o

(D) = #fewm #

(5)8/20/2022/A
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110.

111.

112,

" 109. By separation of variables the heat equation :

u=Ku,, 0<t, 0<x<L
reduces to ordinary differential equations :
(A) T'=KAT, 5{”— =AX
(B) T'=KAT, X" =-2X
(C) T'=-KT, X”=-AX
(D) T’ =-KAT, X”=2X
Which of the following is-an example of
parabolic partial differential equation ?
(A) _Laplace equation
(B) Heat equation
(C) Wave equation
(D) None of the above

Condition of convergence of iteration

method to solve equation x=¢(x) is :
o(x)|=1  ® |¢'(x)
¥(x)[>1 @ |¢(x)]|=0

(A)

©

The objective of Gauss elimination

method is to reduce the coefficient
matrix A of system of linear equations
AX =B into a/an :

(A) Upper triangular matrix
(B} Lower triangular matrix
(C) Identity matrix

(D) Null matrix




13, T w8 7 wEen 19 Kom TR

{5)S/20/2022/A

BRI
(@ oTEYE YR W WM FW gL)
| L] wee (TrEr #)
1982 © 51
1992 71
2002 86
2012 98
2022 106
(A) 101 @@
(B) 105 @@ ‘
(C) 104 @
(D) 99 @@

. T TER = 0.1 W eR w waifha

gl | ad 2015 H HW ® SHEGH I

fafy =1 ERﬁﬂ_EFI IR AR TRen

dy y—-x
o yexi YO)=1 % fau x=0.1

F W y & Gfded TH WEed B
3 TRl o wEl € e

(B) 1.092 .

(D) 1.152

(&) 1.071
(C) 1.101-

19
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113. The population of a town was as given

below. The }ﬁopulation of the town in

year 2015 is nearly equal to :

(Using appropriate interpolation formula)

Year Population (in Lakh).
1982 51
1992 71
2002 86 .
2012 98
2022 106

(Ai 101 Lakh

(B) 105 Lakh

(C) 104 Lakh

(D) 99 Lakh

Using Euler’s modified method taking step
size = 0.1, find the approximate value of y
corrected upto three decimal places,

corresponding to x = 0.1 for the initial

dy y—x
value problem E= yix ; y(0)=1 :
(A) 1.071 (B) 1.092
(C) 1.101 D) 1.152
.P.T.O.



1
e

115. §-gza =gd @ife oy & sguw

) _
ay=f(x,y) w1 agmtE w

Vog=y,+k & & Wk ®

(A) = (k +2k, +ky +2K,)

(B) = (2k +ky + 2k +K,)

I .
©) =g(k| +2k, +2k, +k,)

(D) = (2k +ky +ky + 2K, )

116. <F-I1FH TREN ¥

X X, (3 — A.xj)

ntl T

# f&g A & fau wEm fem o
?

Hehell ?

(A)Aafsﬂ‘m"q%ﬁ
(B) A & W & feg
(C) A & wi@ & fau
(D) A % =d Ta & g

5
1u7. YAfi=? & 79 T

i=l

®) A(f-1)
D) A(f-1)

A A1)
© A(f-1)

(5)8/20/2022/A
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According to fourth order Runge-Kutta

method, the approximate solution of

—y=f(-’f,-y) is y,,, =y, +k,wherekis:

dhx
(A) = (k +2k, +ky +2k, )
B) = (2k +k‘ + 24k, + k)
(©) =%(kl+2k2+2k3+k4)
D) = (2k +k, +ky +2k,)

The Newton-Raphson iteration formula :

X,

wel = (3 Ax )
can be used to compute the :
(A) Inverse of A

(B) Square root of A

(C) Cube root of A

. (D) Inverse square root of A

117.

s
The value of » A’fi=? is:

(&) A(f,-1)
© A(f,-4)

B) A(fi~1)
@) A(f-£)

-



118.

119.

126.

free fafy | @ wWHIEW

dy _ x? '
R y(0)=0 =1 el wf-we

e g e

xz\

(A) tan™(x) (B) tan” (7)

3 4y
() tan™ [LJ (D) tan™ (x_
3 4 )

Ty-ded fafuy 9 frefafen adtsm
fam & fou x, y,z & WA & fgda
gffwed AR &

6x+y+z=20

x+4dy—-z=6

x—-y+5z=T7.
(A) 2.9916, 1.0104, 1.0038
(B) 2.9121, 1.0072, 1.0937
(C) 3.0172, 1.0528, 1.0705
(D) 3.1004, 1.1637, 1.1021

afg Yot ¥ =3, NW+y, =5,

18 25
.y2+y6=_7_: y3+ys=_8' ﬁ: Gl Y4
W WA B :

(e 3 H SR AW §Y)
(A) 2 (B) 2.42

(C) 2.5 (D) 3

(5)S/20/2022/A i 21

118. Using Picard’s method, the value of

- 119.

120.

second appoximation of the differential

2

dy x -
equation E=ﬁ; y(0)=01is: -

27

1 X

(A) tan”(x) (B) tan [7/
3 47

(c) tan™ (%J (D) tan™ (%)

Using Gauss-Seidel rriethod the second
approximate value of x, y, z for the

system of equations :
6x+y+z=20
x+4y—z=6

x—y+5z=7
is
(A) 2.9916, 1.0104, 1.0038
(B) 2.9121, 1.0072, 1.0937
(C) 3.0172, 1.0528, 1.0705

(D) 3.1004, 1.1637, 1.1021
18
If yo+y,=3, y+y,=5, J’z‘*‘)_’s=—.[','

2 .
Y+ Ys =—8£, then the value of y, is :

(where assuming seventh difference is

constant).
(A) 2. B) 242
@) 3

(C) 2.5

P.T.O.
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121. fa=or s 121. The Euler’s equation for the variational
’ 1
1 . ’ ’
1(y(x))= '[(Zx xy— )y ds - problem I(y(x))—_([(Zx—xy—y)y dx
. 0 is :
% fau s e §
. . (A) 2y"~y=2 (B) 2y"+y=2
(A Yy'-y=2 (B) 2y"+y=2
122. 4 % fom efheeT oiflwwr ¥ . 122, The Hamilton’s equation of motion are :
—-oH , OoH o= —oH g = oH
(A) Pk aq s G, = aqk ) (A) k= aq » aqk
p,_~8H,q,_9H ol = ~oH J= oH
B 5o % 3, ® A % 5,
C p' 0 q st ’ —B_H- ’ -—-a_H
© P %5, © P %0
r_ H ot aH aH ’ BH
(D) P dq, > ap, (D) Pi= aq > 4 =5E
123. frfafed & @ s wates 123. Which of the following is not the form
' b of Euler’s equation for
=IF(x, ¥, ¥')dx i ;
‘ ) Ity(x))=|F(x, y, y')dx ?
+ fou sTeR wiw # w9 @ w2 ((-));[( )
OF d aF) oF d{dF
———=1=0 } or da -0
A) dy dx(ay (4) dy dx\ay
Cdf. ,oF] oF ‘g, aF] aF
— F- -—=0 —|F—y —_—— -
- (B) dx{ Y dy’| ox ‘,(B) dx_F Y dy’| ox
f
| dfo, O] OF v d[ .. ,oF] oF
—|F+y' — |+—=0 —|F+y’ —=0
N 7 i - © %"
—oF d (oF c - —F d [ oF
oL =0 —or da _
O % +t&(ay') ' ®) % +dx(ay’) ’

(6)5/20/2022/A 22
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L..:"_'-
T
- e g (U o
124, SN GHERE % WET o JI t—3dt, 124. The extremal of L e dt, where
dx . dx
S ox(1)=3, x(2)=18 W x—?, x(1)=3, x(2)=18 and ¥=—- using
" h t dt
W TH oI € Lagrange’s equation is ;
A 4 B x=Bp,8 A 4 B s=Bp,8
A) x=r'+2 (B) it (A) x=r"+2 B) ¥=—r+7
©€) x=57-2_ (D) x=57+3 (C) x=51-2 D) x=5+3
125. Safs 125. The functional : _
L 2 ” r ’ jl( r)2+ L 2N ”+(k n ) dx
[V 3429y +(kxy + )y, ) A 429+ (k) +y) yx,
SEy(0)=0; y(1)=1/2; y(0)=1; where y(0)=03 y(1)=1/2; y'(0)=1;
1 y'(1)=z is independent path if k is
Y()=— uy ¥ a3 B 9k k &
4 equal to :
H E e :
(A) k=1 B) k=0
(A) k=1 (B) k=0
(C) k=2 (D) k=4 ©) k=2 D) k=4
126. @8 TR ¢, W ¢, % fau wate | 126. The functional :

b , . ) b , .
I(y(x))=_[u(2y2+(y )2—231nx)dx I I(y(x)):Ja(2y2+(y )2—2smx)dx
x=71)- w frefafes & @ 9@ 9N has the following extremal with ¢; and

= 1

bitrary constant at x=— js :
3. ¢, as arbitrary nstant at x = is
(A} ¢-q (A) ¢—c,
(B) ¢’ +ce” B) ce’+ee”
(C) ce+ce” ©€) ce+ce™
(D) ce*+ce? (D) ce*+ce™?

23 P.T.O,
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e

127.

128.

I wafE

I= j( ") +12xy)

T p(0)=0; y(}=1 w WA

F ], O A FRE O W WS B ?
(A) y(x)=x B) y(x)=x°
© »R=x ® yx)=
A Tl

V()= [+ Jax
F T y=y(x) Frertafen § Y fea
SR THHW N G H@ T 2
(A) Y+Y=0 (B) Y"-Y=0

©) Y'+(Y')=0D) Y+Y=0

129. W-for fafyr o waafie 1(p(x)) ® am

130.

3'1?"%:

(A) @=5 T &% W
(B) W W9 W
© y=x % 9 9
D) y=—x & &1 H

W wEd § R} el (x, ) w

(x,, y,) 0t faEm A/ =EEW W ©
(A) WEEERE  (B) ST
(C) w& D) 99

(6)5/20/2022/A

24

prepp

Your Personal Exams Guide

127. The extremum of functional :
I= j ( ) +12xy)

satisfying the condition y(0)=0;

»(1)=1 is attained on the curve :
A) y(x)=x B) y(x)=+°
©) p(x)=x* D) y(x)=

128. Extremals y=y(x) for the variational

| .
problem V(y(x)) =L [y+(y’)2:|dx
satisﬁ which one of the differential
equations ?

(A) Y+Y=0 (B) vY’—Y=0
© Y'+(Y'Y=0®) Y+Y=0
129. In a Rayligh-Ritz method the value of

functional I(y(x)) is :
(A) taken on arbitrary admissible curve
: (B). taken on linear combinations
(C) in the form y = x
(DY in the form y = — x
130. The shortest curve following two points

(x, yl).and (x,, ;) in a plane is:
(A) Cycloid (B) Catenary

(C) Straight line (D) Circle



[
tou()
131, TEFT T I(x t),,zdt=\/§ =l
(e

W%:

(A) u (x) =+x

B) ufx)=x"

1.
(©) u(x) 3 (D) u(x)=x*+1

132, 9IS 9

u(x):?x.j;(3x—-2)!u(!)dr

% e Frforfem ®o! W fraR iR -
P: &= mn wHE W fidta
YR H HT TR Tw

Q: = &R Afvenefs ¥ T @
2 1 :

qad

(A) R P 9o Q ¥ ©

(B) P U™ ¥ OfFT Q s &

€ P W & ofeT Q W &

(D)aﬁ’fpaﬁQama:%'

133. GH&HA HHIROT ;-
u(x)=‘_—%+_[(x+r)u(l)dt
&l Bel &

“(A) u(x)=2x+1 (B) u(x)=2x-6

(C) u(x)=63.c+3 D) u(x)=6x-3

(5)8/20/2022/A 25
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131. The solution of the integral equation

j( _u_(:))uz dt =lx is :

(A) u(x)=\/; .(B) u(x)

113
X

(C) u(x) -~ D) u{x)=x"+1

2
132. For the integr‘al equation
' ‘ 1
u(x)= FLJ-(3gc— 2)tuf{t)at

0

consider the following statements :

'P:

Given integral equation is
homogeneous integral equati(‘)n of
second kind.
Q : Tt has no characteristic value.
Then :

(A) Both P and Q are true
(B) P is true but Q is false
(C) P is false but Q is true
(D) Both P and Q are false

133. The solution of the integral equation :

u(x)

-—%+‘!(x+1)u(1)dt
is : ‘
(A) u(x)=2x_+1 (B) u(x)=2x-6
(©) u(x)=6x+3 (D) u(x)=6x—3

P.T.O.



YE

134

FA

. Al S G

u(x)=1-2x—4x’ +j[:3+6(x—1)

—4(x—t)2:|u(t)dt,
® B u(x) T, @ u(log3) M A

% ‘
(B) 6

(A) 9
©) 5 D) 3
135. THiEwE TR

136.

u(x)= cosx+3jk(x, u(r)dt,
0
0<x<t

cosxsin{, {S£xST®m

. sin xcos¢,
sl k(x f)={

&

%, & B T O
(A) u (x) =sin3x (B) u (x) =sin4x
(C) u (x) =cos3x (D) u(x)=cos2x

(5)8/20/2022/A .
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If «(x) is the solution of the integral

equation :
u(x) =1 - 2x—4x* -j—j[3+6(x—t)
0

—4(x—t)2]u(t)dt,
then u(log3) is equal to :
B) 6
(D) 3

Which of the following is satisfied by the

solution of the integral equation :
u(x)

u()+u(log2)=e+2

1+ju(t)dt ?
(A)
B) u(l)+u(log2)=e-1
(©) u(2)+u(log2)=e+2

(D) u(2)+u(log2)=ec-2

The solution of the integral equation :

u(x)= cosx+3_[k(x, Hu(r)dt,
[1]

0<x<t
[SxXET

sin xcos?,
where  k(x, f)= _
cosxsint,

is :
(A) u(x)=sin3x (B) u(x)=sindx
(C) u(x)=cos3x (D) u(x)=cos2x



137. 99=d T

- u(x) =1 +j(x——t)u (I)df

{A) cosx B) sinx
(C) sinhx (D) coshx
138. WHFE THI :

u{x)= kjsin (rux)cos (ms ) (t) dt

A

WAl & o

(A) FE it sfvenafer 9@ T
(B) & sfvenaiis AM

(C) T afvemafies A

(D) dF aAfqenafors am

139. 99 §Hehel GHIRTOT ;.

u(x) = lj(t\/;—x\/r—)u (1)t

0

& SifvenalE WE Ed €
(A) T8 w9 4 =mafas
‘(B)ﬁ%mﬁm
(C) wfwm
(D) rfg

- (B5)8/20/2022/A 27
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The solution of the integral equation :

x

u(x)=1+J(x—t)u(t)dt

0

is :

(A) cosx (B) sinx
(C) sinhx (D) coshx
The integral equation :

u(x)= lj sin{mx) cos () (¢) dt

has :
(A)
(B)
©)
(D)

No eigen value
One eigen value
Two eigen values

Three eigen values

The eigen values of the homogeneous

integral equation :

u(x)= lj(! x—x\/t_)u(!)dt

/]

are :
(A)
(B)
(G
(D)

purely real
purely imaginary
rational

irrational

P.T.O.



140, T THHST FHIIO ¢

141,

u(;;‘) = lOTK(.\', l)i:(!)dl

% odig waa sfqaafrr el &

'H@’Ilﬂ%?’lﬁﬁ‘%:

(A) aifvensfrs WA A, @ faRwE

(B) sifwenafors WM A, ®I°&F &

(C) sfiremgfors A A, i JHATEA

(D) sfqengfies #F A, I wgeml

frafafgs ¥ § S wOR W=

72

(A) T TE HR & &R TH
AR WioEy @ TH S © |

(B) T& % & U U Fae W RIS
HU TE AA-SHEd ey w5
STl ¥

€) T TR gH T e W fam
froet qesa g faevs @
e Wonell 1 ST E

(D) UH & Sl T&H GRYHV WIFS
® e wae ¥ A9 fegem g,
fowenl oy kR @R vid A9
H AR ¥, TH Ge™ yomed @
S T

(5)S/20/2022/A
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140. The number of linearly independent

141.

eigen [unctions of an integral equation :

u(x)= lo_h[l((x, Ou(t)de

o

is called :

(A) characteristic of eigen value A,
(B) field number of eigen value A,
(C) index of the eigen value A,

(D) multiplicity of eigen value A,

Which of the following statements is

frue ?

(A) The wall of the gas container is an
example of a  holonomous

constraint.

(B) A particle constraints to move along
a curve or on a surface is an
example of a non-holonomous

constraint

(C) A cylinder rolling without slipping
down a rough inclined plane is an

example of conservative system.

(D) A nparticle sliding down the
inner surface of a paraboloid of
revolution having its axis vertical
and its vertex downward is a

conservative system.



142,

143.

144.

142. 97 wE=iga fewe & fau e
& fafen wheOl B wen W .
(A) 3 (B) 6
(€) 9 (D) 12

143. T& SU HOF HIT L H WY TH
A g T wal € 1 4l & @y
T s S e R i e
T AW, df O FET @ oS
(A) 2L (B) 4L
(€) L2 (D) L/4

144, T THITH 9 A F TH A
W @ T E, Sl gEal oy dfas @
du fager 4R @ Wy gEE
‘ai‘ls@%aﬁiwﬁqw]m
T R fEge w2
(A) tana
(B) 3tana
(® %lana
©) s F A T

(5)S/20/2022/A 29
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The number of Hamilton’s canonical
equations for three  generalized

coordinates is :
(A) 3 (B) 6

©) 9 " D) 12

A particle performs uniform circular
motion with an angular momentum ‘L’.
If the frequency of particle’s motion is
doubled and its kinetic energy is halved,

then the angular momentum becomes :
(A) 2L (B) 4L

(C) L2 (D) L/4

A uniform solid cylinder is placed with
its axis horizontal on a plane: whose
inclination to the horizontal is «. The
least coefficient of friction between it and
the plane, so that it way roll and not
slide, is :

(A} tano

(B) 3tana

1
—tan o
(C) 3 an

(D) None of the above

P.T.O.



[T]]

)

s

145,

w 38 fuve fodt fiftem fag O =
afew g ® | AR o, @, o, wOg
9T 3R A, B, C HH¥: W@ & OA,
OB, OC % WNg wga oMl &, @
fog &t wfes ==l e

(A) %(Am,’+Bm§+Cm§)

(B) Am,2+Bm_§+Cm§

(C) %(Awf +Bo; + Cmi)

(D) SHEw ® § HE

146. & ‘m’ FTEHEAE & EFUT @ fau faya

147,

V(x)=-—-—l-kx2+l?ux4 g, Wl k IR A
27 4

yinss femi® €, o "9gen fag @

i BR Jew & fau <o smfa
?

(A) m ()211', m

c L\/@ oy L [*
()2n m ()2nm
frafafee § @ Siw TeEew wafe
g ?

(A) R & @iy g=8 (fefager) <dreis
(B) R & Wy 9Ws (V) duaist
(C) % wg=aa & W fafa= st

(D) & 99=3d % 1Y = (fefmm)
Zrotettett

(5)5/20/2022/A
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A rigid body turns about some fixed

point O. If ®,, @, ®, are the angular

velocities and A, B, C and the moments
of inertia about the axes OA, OB, OC
respectively, then the kinetic energy of

the body is :
1 2 2 2
(A) E(Am’ +Bw; +Ca})

(B) Aw +Bw’ +Cwo!

3
(©) Z(Amf +Boj +Cw?)

(D) None of the above

A particle of mass ‘n2’, kept in a potential

J

V(x)= —%}bc2 +%7\x4 , where kand X are

positive constants, undergoes small
oscillations about equilibrium point, then

the frequency of oscillation is : .

(A) m (B) 2n\m

o LPE o L[k
© 2\ m ()2n m

Which of the following is a Hausdorff
space ?

(A) R with the trivial topology

(B) R with the standard topology

(C) A set with the discrete topology

(D) A set-with the trivial topology



g ]

o |- e

X
148. @ it wmfseat (X, t,) w@
(Y.r,) St (qrmmewm) i,
I XY ' w
(A) 3R 1 W T o wa Ber
(B) Waq WlqAd AT oedRE  Waq
weH

(C) foqa 9= ¥ fogq wg==m o
Yidfaa aen wead

(D) 930 Y==d ¥ Hd e A
- Yfgfera aren we

149. TREd (Yuw) wHe & .

(A) THE TER SUNTeRE T@W aet
CIEIGHEG Tolikee: i

(B) AT IR IUEHTEE @H gl
teiitoeRe gHfe _

(C) TVHE Wo IYEH=Td WA ol
ClEIGIEEas e i

(D) Sw § & wE T

aff X wd Y Wy wefaal wf,

frafafes & @ =@ w7 @ £ 2

(A) X x Y gay ©

150.

(B) XUYdHEay 2

(C) XN Y gay 2

(D) St # ¥ FE &

(FE + xom, U-after, A-wirese)
(5)5/20/2022/A
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Two topological spaces (X, ’r.x) and

(Y, 'cy)
f:X>Y be:

are  homeomorphism, if

(A) continuous function that preserves
distances

(B) bijective continuous function with a
continuous inverse

(C) function that maps open sets to
open sets

(D) function that maps closed sets to
closed sets

Separable space is :
(A) A topological space having a
countable dense subset
(B) A topological space having a
countable non-dense subset
(C) A topological space having an
. uncountable dense subset

(D) None of the above

Let X and Y be connected spaces, then .

which of the following is true ?
(A) X x Y is connected

(B) X v Y is connected

C) XnYis connegted

(D) None of the above

{(Note

: . x—Multiple, U-Union,
M—Intersection) - o

P.T.O.
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¥t I (Part III)
61. o1 fF X UF waq agfed® T ¥, | 61. Let X be a continuous random variable

e wfdew v @ wem fEmER with probability density function given
? . by:
Jox; 0<x<l | o 0<x<l
k; 1€x<2 k; l<x<2 "
f(x)_ —kx+3k; 2<x<3 f(\f)— —kx+3k; 2<x<3
0; AT 0; otherwise
W & WE BAN : Then the value of £ is :
A l T (A 1
GV (A 3
® 3 . (B) 3
o L o L
©) 32 © <
D) = D) =
D) 3 D) 3

62. wfemst &1 ©H wed o fomnfi@l A, | 62. A problem in statistics is given to three

Baw C §U B ¢ Wi WigHan students A, B and C whose probability
LU R & f solving i 102 e L

hHI: 2’ 3 o1 4 | Y& 8c of solving 1t are R an 1

ST 3W AN H WiEehdl @ B, afg respectively. The probability that the

3l W WET €9 9 gA wE B problem will be solved if all of them try

SIS W ? independently, is :

(A 3 ()32 ().32 ()32

© 3 ® 5 © 3 D) 3

(5)S/20/2022/A ' 32



63. A 3R B Tg & § FUER BE ¥ @R

IR UM & WY T GEl T e Bl

mﬁmm:%amé%mﬁ:wﬁ
q AN 31F 9 i 8, d ST gE o
Wﬂﬁm#ﬁ
15 16
(A) 17 (B) It}
3 15 16
© 15 @) 1o

64.

HHT

fe X 3R Y % Wym wigwar

O<x<y<l
I

8xy;

fx, y)f{ 0
W X & INT T W eR
(A) 4x’;0<x<l

(B) 4(1-x3)';,o <<l

©) 4x(1-x*);0<x<]

x(1-x); 0<x<1

(D)

(5)5/20/2022/A 33
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A and B are two weak students of
Mathematics and their probability of

solving a problem in Mathematics

i 1
~ and —

G 2 respectively. [f

correctly are
the probability of their making common

]
mistake is ——

570 and they obtain the same

answers, the probability that their answer

is correct, 1s :

15 16

(A) 17 (B) 17
15 ' 16
(C) T3 D) o

Let the joint probability density function
of X and Y is given by :

8xy; O<x<y<l

0; otherwise

f(xy)= {

Then the marginal density function of X
is :

(A) 42 0<x<l

(B) 4(1—x2);0'<x<]

(C) 4x(1—x2);0<x<1

D) x(1-x*);0<x<]

P.T.O.



65. Hﬁ:a@‘r‘?@mé?wmmw‘aﬁt
TR %Y p 3R P §, 96 =eve
safter frifed § e
(A) P[|X—u|2e]<l—%l

2
B) P[|X-y|< e]z':—2

(€ P[|X-u2 e]‘SI—ZE.CZ2

® PllX-u2el<S

Y W X AR Y o wgw wiawar
Hﬁwﬁmﬁw%

66.

5 0<x<l
fx, p)= 4 0< y<1
0; =

@@ E (XY) %1 AF B :

(B)

]
A 5

D
3

1
(© D ¢

67. q-_qqmﬁam@ﬁsooantﬁ%mw
H‘ISOIG?\RIZOH\?WWGW

%fﬁqwﬁmaﬁmﬂﬁ:

19 19
@ 5 ® 5

19 19
©) = D) 5

(515/26/2022/A
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If the mean and variance of the random
variables are |1 and o* respectively, then

Chebyshev’s inequality is :
0.2
(A) P[|X-p|z e]<l——e—2

02
€

2

(©) P[|X~u[2e]51—2eiz
2
@) P[|X-u[2 e]SZ—Z

Two random variables X and Y have the

following joint probability density function :

4.
-

5 0<x<l1
7(x, y)= ¥ osysi
0; otherwise

Then the value of E (XY) is :
A B) =
) ®) 3

(©)

wvil— N|=

1
D) 5

A symmetric die is thrown 600 times.
The lower bound for the probability of
getting 80 to 120 sixes is :

19 . 19
@ o ®) 5
19 19
(© @ 7,

23



iy}

:i-

o

68.

69.

70.

(5)5/20/2022/A

T wm owmm oW

L | CAE= 2t (I |
X Xpseonn X, W FET 1 W WifEema
w A FEd €, Ak Rl esg
% fag @

(A) limP[|X, -u|<e:|=f

@) LmP[[X,-p|=e]=1

H=)va

© lmP[|X,-p|<e]=0
®) FmP[{X, > e]=-

] = X, X, X, THOHA ®Y ¥
q9 gu ® o Amn fE o

B,=V (X, +X, 4.+ X,) <00
T ged Wemst & I&er W (WLLN)
e ® fau oy o watw v
BRI

B B
lim—&=0 B) lim—=}
(A) H—po n ( ) H—po0a n-
B B
lim—#=0 lim—L=1
© fm2=0 @) fin -
A Y, TF @E W P(n) ¥, e o

W S W UEd §, 99 B=E 9
lim P [Y” < n]

%l HM %’Fﬁ :

. 1 ]

(A) 5 (B) 3
1 1

(&) 5 (D) 5
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sequence of random variables
X, X350, X, 1s said to convergence in

probability to a constant p if for any

e>0
(A) 1@;?[ X, -ul<e]=1
® lme[]X, -uj2e]=1
(© limP[|X,~pl<e]=0
. 1
(D) ,I,l_f,ljﬂP[IX,,—LlP e]:;
If the variables X,,X,,....X are
uniformly bounded and let :
B,=V (X +X,+..t X, ) <oo.
Then  the necessary and  sufficient

condition for Weak Law of Large
Numbers (WLLN) holds is :

W) im0 @) finSe=

o
. B ,

(C) lim—=0 (D) Ilmﬂ= 1
1=y _n‘ i—hee By

If Y, is distributed as Poisson variate
P (n)}, where n is the parameter of Poisson
distribution. Then lim P [Y, <n] by using

central fimit theorem is equal to :

(%) (B)

wil— =

(©) (D)

P.T.O.



.,“
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71.

72.

73.

74.

Th "l W7 gifss et Ak =y o
(A) & YuuEie =7 &

(B) & Yuopie ot =

(C) q | s Yqueher = &
(D) ®is YuoRier gf | 8

IR e & TERE A @, T w@w
i % faw

A) Limp%W>0 By Limp® <0
() ey 1Ak ) () e, 4

i)

Jk-—)O

Lim p%y -1

[l L]

Lim p

H—yoa

(©) (D)

(A) TE F9 "fwEA

(B) Ts T W

(C) S TE §g Wik

(D) SWF # F PR

SN wE gog wimer ¥ oo(h) ©

(A) (T (f+h) & " TH w99
afgw & fag

(B) r3 (/+ /) & A TH g W
sfw & fou

(C) THi (A) dm (B) & fom

(D) 7 @ (A) @R 7 & (B)

(515/20/2022/A
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A Markov chain is ergodic if there is :
{A) One communicative class
(B) Two communicative classes

(C) More than two communicative

classes

(D) No communicative class

If state k is persistent null, then for .

every j .

Lim pﬁ? <0

H—¥oa

(A) Limp>0 (B

(© Limpl) >0 (@) Limp§—1 e

Yule Furry process is :
(A) Pure birth process
(B) Pure death process
(C) Birth and gk‘:ath process

(D) None of the above

In birth and death process o(h) is for :

(A) More than one birth between / and

(¢ + h)

(B) More than one death between ¢ and

(t + h)

. (€) Beth (A) and (B)

36

‘ (D_) I}{qilhcr (A) nor (B)



75. Tow Wiawar 929 F, R 9 afaw =
FHM HA K AN AN TE B 2
(A) @i
(C) =TT

(B) T
(D) =
76. TgH FA WageN F dH ¥
(A) (n-1)[1-1(x) T'/:
()] /()

)] /(%)

| (D) n[l—l-'(.\')]“'/"(‘_.\')

(B3) M[I—F

(C) (n-—l)[l -F(x

77. HE-T ded o
(A) HI%T > TE
(B) WRW > WA
(C) g = g

(D) S o 9§ wE &
78, x HOBAAST F UV, HUH e

01' 2e

(A) @El "

(B) =umAs fgug wed

(C) =fita a2=r ‘

(D) mgtrmrrq?ﬂa EEMNE
(5)5/20/2022/A
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77.

78.
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" In which probability distribution, the

moment of order > 1 does not exist ?

(A) Beta (B) Gamma

(C) Exponential (D) Cauchy

Distribution of first order statistic is :
1 7

P /()

©) (n=)[1-F()] 1 (x)

D) af1-F(x)] /(x)

In Chi-square distribution :

(A) (n—l)[l—F(x

(B n [I —

(A) Mean > Variance
{B) Variance > Mean
(C) Mean = Variance

(D) None of the above

The probability distribution characterised

- for x failures proceeding the first success

is :

(A) Poisson distr.ibution

(B) Negative Binomial distribution
(C) Geometric distribution

(D) i—[ypergeometric dis:[ribution

P.T.O.



i
79.@Wﬁ'wﬁ1ﬁaﬁm.w
s fra W @ @ e o
rol 2
(A) wafif
(B) TETEAREE
(C) = fgug

(D) @rdr

80, wfd <iw U fw wigea ¥ & fou

Y

HIHA © 7

(A) st (B) T
(C) =i (D) <=TErR
81, s Safe sTem @ §
(A) g
(B) igdta &l
(C) & (A) W= (B)
(D) 3w ® | @i &l
82. Jfymgn dufam siwes STevTd: E Y

¥ @ e ¥
(A) §m4 .

(B) waiferer e
(C) Tl

(D) Al

(6)8/20/2022/A
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Number of fishes in a lake can be
estimated through which probability

model ?

(A) Geometric

(B) Hypergeometric
(C) Negative Binomial

(D) Poisson

Lack of memory property is suited in

which probability distribution ? -
(A) Beta (B) Gamma

(C) Cauchy (D) Exponential

‘The maximum likelihood estimator is :
(A) Unique

(B) Not unige

(C) Both (A) and (B)

(D) None of the above

Maximum likelihood estimators are nof

necessarily :

(A) Consistent
(B) Most efficient
(C) Sufficient

(D) Unbiased



83. wiell W
1
Sl _n[1+(x—-8)2:|; TS xS
Y wad 0 w1 9Td oTee® oWl §
(A) "=
(B) wfeaat
(C) gas
(D) Svw § | FE T
84. T aMheld (, (x) < TI RO &
fe swfva B 2, 4Rk limb, (¢, 8) %
e b, (1,, 0)=E[/, (x)-8] # 77 T
2
(A) 1 .
(B) I
(D) SWad ® § wig e
85. AR X%y, WA T WAA dfed (iid)
T AsTeE RO, o wiuw wifeww!
t[x,,xz, ..... ,x] [u)’ X2y (n)] o
X
(A) M
(B) ¥m@
(C) vaw
(D) W= # ¥ = &l
(5)5/20/2022/A 39
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For the Cauchy distribution :

. 1
f(x)= ' 15 o< X < oo
x| 1+(x-0)"] g
the consistent estimator for the parameter
Bis:
(A) Mean

(C) Mode
(D) None of the above

An-estimator ¢ (x) is asymptotically
unbiased for 6, if limb, (£,,8) with
bn( n’

(A) 1

E[I 9] is :

(B) zero
(C) oo (infinity)
(D) None of the above

If

identically distributed (iid) continuous

are independently

random variables, then the order statistics

%] 18

%)= [(,),x(,_),
(A) Unbiased
(B) Consistent
(C) Suﬁicieﬁt
(D) None of the above
P.T.O.
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(A) 0 9 =y
(B) 0 F1 wHe

87.

88.
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(©) = (A) ok (B)

(D) Iwgwa H § @

s IEHCT H, H ereiwr v
w yigwmm Ak H, @ ¥, weemw
I

(A) 9o ¥R ®T Ffe

(B) faxita w&r =t Hfe

(C) wltan = wmed

(D) SRw F ¥ *E A
“2logh W oTpAfT wed sl 3
Wﬁmaﬁqmwﬁmﬁgm
(A)mm%' o

(B) ol

(C) =Re=raishi

(D) Fr&-a (x2)

40

87.

- 88.

Your Personal Exams Gui

If x,x,,.....x, is a random sample, then

the random variable Q(x,,%,, 0., X 9)

"?

is a pivotal quantity, if the distribution of

Qx5 Xyyeene. ,x”;e) Is :

.(A) Independent from 0

(B) Function of 8
(C) Both (A) and (B)

(D) None of the above

The probability of rejecting alternative
hypothesis H,, when H, is false, is

known as :

{A) Type first error
(B) Type second error
(C) Power of the test

(D) None of the above

The approximate distribution of —2log A

with ) as likelihood ratio statistic is :

"(A) Normal

(B) Poisson
(C) Exponential

(D) Chi-square (y2)
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89. TS g & fw FE-a (x2) wlEm
T SUYH Tl ¥, A WIS ghwEl
R yiey B g

(A) etE

(B) &M

©) i (A) R (B)

(D) 39g® H A wR T

TH A QAT B Gell 2 x 2 G
At & faw 7@ & wesd e e
T

90.

ab—bc
ad + bc

(Aa) Q=

ad —be
ad +be

(B) Q=

91. owafaw faftdl ¥ =@ % fauw o= =3F
w%ﬁﬁaﬁ%‘:

(A) ®aq ¥eT

(B) stuq et W

©) ¥ (A) ¥R (B)

(D) SEW ° 4 +E =

(5)S/20/2022/A
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In order that the Chi-square (%) test for
goodness of fit is applicable if the

constraints on cell frequency should be :
(A) Non-linear

(B)  Linear

(C) Both (A) and (B)

(D) None of the above

For a 2 x 2 contingency table with

attributes A and B, the Yule’s coefficrent

of association is :

ad —bc
ad + be

B) Q=

ac—bd
ac+bd

©€) Q=

bd —ac
bd +ac

(D) Q=

In non-parametric methods, variables are

assumed to come from :
(A) Continuous distribution

(B) Discrete distribution

. (C) Both (A) and (B)

(D) None of the above

P.T.O.
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s
e §

(A) wifeeRr e

(B) TURRT qA&yor

(C) wM-fged o

(D) 3w 7 ¥ wE T

AeS-AEHIaes ToaU whemr ¥ e
% SHR 1y M iy N=n;+n,) &
950 AW & AU HA RS # g
r o WA W Y ui@wedT H
® T T WHER gar €, o
e E |

2nn,

(A) N +1
2nn,
® N
(©) “Z+]
n,
© N

frfefon § Q SHY S @ fag w0e
¥ 3ugn fwar s & 2
(B) @i

(D) TR

(A) wEmEH
©) fag
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Test for testing the randomness of

observations is :
(A) Median test

(B) Run test

(€) Mann-Whitney test

(D) None of the above

In Wald-Wolfowitz run test, for large
values of sample size n; and n,
(N = n| + n,), under null hypothesis Hj,
the sampling distribution of total
runs r is approximately normal with

mean :

2nn,

N

(A) +1
2mn,

®

mn,
N

(©) +1

m,

N

Which of the following distributions is

used in the sign test ?

(A) Normal (B) Poisson

(C) Binomial (D) Geometric
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95, AR m, a-;zn My TR ‘wn T fgd
wioe" & I daroN W dWem ¥ oW
fufa smer wiieet o wftamr @ oo
€, W@ wiww Wew F om, w@ om,
F HIH de B § :

(A) Tgw= dam

{B) @@l weq

(C) TRTAEEF e

(D) 39w 7 ¥ FKE T

wlfe Feway Frifefaa & gu fa m .
(A) = T

96.

(B) ¥RU fryx

(C) Hem =

(D) ferads

Hife TEHIY TMw w1 FEC B

)

97.

(A) —149 0
(B) 09/ + 1
(C) — 0 H+ oo

(D) —19+1
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If m; and m, are the number of
observations of first and second sample
respectively exceeding the median in the
combined ordered sample, then joint
distribution of m; and m, in the median
test 1s :

(A) Binomial distribution

(B) Poisson distribution

(C) Hypergeometric distribution

(D) None of the above

Rank Correlation was given by :

(A) Karl Pearson

+ (B) R.A. Fisher

(C) C.R. Rac

(D) Spearman

Limits for rank correlation coefficient

are :
(A) -1t00
(B) Oto+ 1
C) —=to+
D) -1to+1

P.T.O.
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98. AR fHEl oMgen wt YA &t €& | 98. If m is the number of times an item is

m B, 9 Hife TeEeEY TONE p H ‘repeated, then the factor which is added
Ydl & WY Sigl WM Fen FRE to Zd,i in rank correlation coefficient
. g pis:
m(mz—l) m(mz—l)
Ay ——= ' Ay — 7
(A) T (A) T
m’ (m~1) mz(m—l)
(B) EECEE (B) EETEE
o {m=1){m—-2 m—1)(m-2
O o lnm)ed
12 - 12 .
(D) 39w H | HE (D) None of the above
99, (~TAYU W Gbfoud SWEicE TUHO |99, A non-parametric test alternative to f-test
? 1 is :
(A) Tag e : (A) Sign test
(B) wfeeRT Wi ' (B) Median test
(C) 9waq THEgo (C) Run test
(D) AF-fee-fawmetea  U-gdemr (D) Mann-Whitney-Wilcoxon U-test
100. W eyl faoeriams fag @ife wlisor | 100. In one sample Wilcoxon signed rank test,
A vy ufeesm H, & =0 Qﬁ&T‘UI under null hypothesis Hy, test statistic T
yieel T o9 yoE ®9 9 dfed is approximately normally distributed
T ©, fowe weg ¥ e with mean :
n(n+1) n(n+1) -
(A) 2 (A) 5 -
n(n+l) _ n(n-i-l)
(B? 2 B) —
n(n+1){n+2 n(n+1)(n+2
2 2
m{n+1)(n+2 aln+1)n+2
o L) o 20
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101.

MY-Arepia Higel W oNyfid 9mm

T ¥ FAE W@ ® 2

(A) -G Hiee ¥ AGws I T
¥ ofmd I e ¥ |

(B) g e § aEfeE I W
A famfrfaa e € 1 yefn
w T ufifee SEHA W e

(O) Ta-m wiew § vt s ok
frr ofe w wahE ¥ 1

(D) WA LT a1 gRen § wiE
foma =& ¢ |

MH-ARRE YR y=xb+e & AT

g A'h oTwed drd (TEEER) wer

g, W A W OVFE w8 ?

(A) T AlTG 3o

(B) <[OH TWU  IFAHAT IR
(MVUE)

(C) sy a shord

(D) ag= Hew omfima snees
(BLUE)
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]

The common. assumptions based on
Gauss-Markov model are catalogued

here. Which of these is correct ?

(A) In Gauss-Markov models, the
random error variable consists of a

mean Zero.

(B) In Gauss-Markov models, the
randqm error variables are also
homoscedastic. So all the variables

contain finite unequal variance.

(C)} In Gauss-Markov models, all the
unique and different error terms are

related.

(D)

There is no linearity in ordinary

least square assumption.

»
L

Under the Gauss-Markov assumption of
y=xb+e, if A'b is estimable function,

then what is the nature of A'b 2
(A)
(B)

Linear Unbiased Estimator

Minimum  Variance  Unbiased

_Estimator (MVUE)
Biased Estimator-—-———-

(©)
(D)

Best Linear Unbiased Estimator

(BLUE)

P.T.O.
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‘(B) AT, fRIR A

waeRl RO 52, gafe WRU g @
AT APAH B | g2 H oHRMG
AHEF T :

(A) Ns?

(B) (N-1)s*/N

(C) (N+1)s?/(N-1)

(D) Ns*/(N-1)

fovareral sfavm  (FFRSR Fewam)
i D

A) Fag 3

©) =@ fygd =
(D) §.aM @ I

W ot ¥, ¥ uw ged wRwel fern
T W W op s faw 99% favarean
e (FPeW gexman) @@ ¥ oAl |
EIGES: O

(A) fil.%ﬁ
(B)

(©) Xt 2'58ﬁ

(D)
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The sample variance s2 is biased
estimator of population variance 2. An

unbiased estimator of .g2? is :

@) N

B) (N-1)s*/N

(€ (N+1)s*/(N=1)

(D) Ns’/(N-1)

Technique of confidence interval was
given by :

(A) I\_Ieyman

(B) R.A. Fisher

(C) Karl Pearson

(D) C.R. Rao !

If a large sample is drawn from a normal

population with mean p and variance g2,

_ then 99% confidence interval for p, if

sample mean is ¥, is :
A) *

- c
(B) x:t3-\/-7

¥+2.58-0

7

¥+30

(©
(D)
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106. 3% Y TF WA W ¥ N X TF @A
WE WY F X W GHET TOF
b, dwftafed feam wmn ¥

»x

.

G.V

(A) du=r

(B) b}:r =r G’xcy

© be=rg
> o

X

(D) SWgF H 9§ +E &

w e H fawal & agfes wy
¥ T ol W W ww w9 o f
7w, wEmers A @ wETeE B
SR @ 9%, 9 Wl @ siea i
w YO W SR ? | 3 simdl @l
T w0 & fau Sugs wifersim
e §

(A) T favaior

(B) wewidt 1o

(C) @wR-at e

(D) (-Terr

107.

108. wexu favelwwr =1 wfimg fr=fafag =

BN & mn o s

(A) W Ham g

(B) M. & faadq

(é) W HW

(D) W WU fEer
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47

106.

107..

108.

prepp

Your Personal Exams Guide

If Y is a dependent variable and X is an
independent variable, then regression

coefficient of Y on X byx is defined as :

e}
b, =r—=
(A O =7 5,

B) b,= ro,0,

Oy

©) byr -7 O,

(D) None of the above

In a study, subjects are randomly
assigned to one of three groups : control,
experimental A or experimental B. After
treatment, the mean scores for the three
groups are compared. The appropriate
statistical test for comparing these means
is :

(A) Analysis of variance

(B) Correlation coefficient

(C) Chi-square test
(D) r-test

Analysis of variance was introduced
by ’
(A) Prof. C.R. Rao
(B) Prof. Karl Pearson
(C) Prof. Cramer _
(D) Prof. R.A. Fisher
- P.T:0.
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109, ©RY ¥9E whey (fres Thae Hied) 109. In fixed effect model, the conclusions
¥ e gy o UReeqEl T @ . about the test of hypothesis regarding the

ﬁﬁﬁﬂf'iﬂ’ﬂ . ' parameters will :

(A) k-3T9R W @F S fF wEm # (A) apply only to k-treatments

foame @

(B) ®ft SRl & faw dy & fo w@m
¥ ginfeaq @ @ e

(C) Baw 31 IwER & fau 9w =it
for wam F gfufem € ¥

considered in the experiment

{B) be wvalid for all the treatments
whether included in the experiment

or not

(C) be valid for only treatments which

are not included in the experiment

(D) 9= & § wE Tl (D) None of the above

110, wEgE fawelsm (ANOCOVA) | 110. Analysis of covariance (ANOCOVA) is

frafafea =1 gase € a combination of :
(A) TEgsy  favesy sk T (A) correlation analysis and regression
analysis
fergetem

(B) analysis of variance and regression

(B) wtur fagemor R wEIsEw

analysis

fereeteon (C) analysis of variance and time series

analysis

(C) W fawemur SR Hw Soft feeo
’ (D) analysis of variance and demand

(D) a0 foveiwwr &R AfT fawewm

analysis
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Theld
j.(xl Xy, m’x’,) iy e—i(x-b)'n(.v—h)
%, Fﬁ k &1 O 8o
@ Jalen ® faj@)r
© Al © Al
112, 7R W~ W, (%, m) IR W,~W,(Z, m,)
a3 ®9 ¥ afad § eij 9y -
W+W,~W, (2, m +m_,),
@ W e W wE W R
(A) disEn i
(B) difies Torend
(C) T Ui
(D) WS ToTe
113, A X~N (0,1) 7 fgam 1 Xx’AX
o T k ®, A FE-a 9T w1 e
FH @ fau smavew ok wiw wd
2.
(A) Al=A
B) A2=A
©) A?=2A
(D) Al=A
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If the density function of k-variate

normal distribution is :

——;-(x-b)' Afx—b)

f(x[; xz,....,xp) =ke

then the value of £ is given by :

@ Jfajenr ® JAjen
© JAl@ny © JAjEo

If \M~WP(E, m) and W2~WF(Z, )

are independent, and

W +W, ~ Wp (E, m, +mz),
then this property in known as :
(A) Additive property
(B) Compound property
(C) Multiplicative property

(D) Reproductive property

If X~N_(0,I), then necessary and

sufficient condition for a quadratic form
X’AX of rank % to follow Chi-square

distribution is :
(A) Al=A
(B) A2=A

(C) A’=A
(D) Al=A'
P.T.O.
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T

(_A) Xi(“(l)_u@)) :

| ) X' X (n"-u?)

(©) X’ Z(u(') _“(2))

(D) I § ¥ B A

115. dofleg faftl & whR € 115.
(A) TR0 wfmang
(B) oy wiward

(C) 3 (A) &R (B)
(D) S # § HE el

116. SWEAl UM HAEUE ©

max L(y, )

@A) *=

nax L{p,. £}

H 2

maxLip,, )
X
T maxl(p, Z)

b, %

(B)

(C) 3 (A) R (B)
(D) Svdwm o 9 & &
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114. Which of the following linear functions

is Fisher’s Linear Discriminant function
for discriminating two complete normal

populations :

) X 5 (u )
(B) )& Z(u(') _ulz))

(©) X’ Z(H(IJ _“(2))

- (D) None of the above

Types of hierarchical methods are :
(A) Agglomerative procedure

(B) Divisive procedure

(C) Both (A) and (B)

(D) None of the above

Likelihood Ratio Criterion is given by :
maxL{p, £}

(A) l = max Lip,, E) -
1992

max L(p,, I)
)3

= T L(n, Z)

K.z

(B)

(C) Both (A) and (B)
(D) None of the above
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(A) o fagemo

(B)ﬁﬁm.ﬁ&éw

() For weF ferei

(D) STgdd A ¥ @ &

wﬁwm % fafm= sl o

fefafea § o feg om0 %1 SwEw fea

W € ?

(A) giwifes 0

® T st e
(C) werHIfad D2-wfefes
(D) IEF wdt

B UEHaYy Frefafes § § feue
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118.

119.

(A) W@ Teddy - -
(B) snfis wWeday
(C) TwIiusw UeHey

(D) SR # ¥ ®E T
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Which of the following multivariate

analysis is used to classify the

observations ?

(A) Discriminant analysis

(B) Canonical analysis
(C) Principal component analysis .

(D) None of the above

Which of the following measures is used
in various applications of cluster
analysis ?

(A) Euclidean distance

(B) Product moment correlation coeffi-

cient

(C) Mahalanobis D2-statistic

(D) All of the above

Canonical correlation - is. the

generalization of * which of the

following ?

(A) Simple correlation
(B) Partial correlation
(C) Multiple correlation

(D) None of the above

P.T.O.
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¥ wim weo @y fwa s § 02
(A) oTgfa wham (B) difaa wiam
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120. If U, =o' X" and V,=p" x® form

121.

122,

the ith canonical pair and if A, is the ith
canonical correlation, then which of the

following is true 7

(A) (z,zznzm lZ“)a“}=0

(B) (En InE, —A EZZJB“J =0

(C) Both (A) and (B)

(D) None of the above

To ascertain the randomness of the series
of random number tables which of the

following tests is applied ?
(A) Frequency test (B) Serial test

(C) Gap test (D) All of these

The name of the sample allocation which
provides self-weighting sampling in -

stratified sampling is :

(A) Equal allocation

(B) Proportional allocation
(C) Optimum allocation

(D) Neyman allocation
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(A) <l fafu

(B) e fafy

(€) @t fafu
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124,

1ol

"l

(A) N = & n &
(B) N T wen & 8
((‘;)Nﬁmﬂﬁ%n@
(D) N fowm wem ¥

afy sege W SN Yl W & W
Hﬁﬂﬁawﬁ,ﬁlﬁqﬁmﬁﬁﬁ
HFN HeF H ST BRI Tl
T 7

(A) UM STRETE
(B) Wi STheren

125.

(C) SIS 3MaHerT

(D) ¥ (B) 3R (C)
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The method to draw a sample in
_probability proportional to size sampling
is :

(A) Lottery method

(B) Sizeable method

(C) Lahiri’s method

(D) Random number table method

Circular systematic sampling is used,

‘when :

(A) N is a multiple of n
(B) N is a whole number
(C) N is not divisible by »

(D) N is an odd number

If the correlation between study ‘variable
and auxiliary variable is negative, then
which of the following estimators can be
used ?

(A) Ratio estimator

(B) Regression estimator

(C) Product estimator |

(D) Both (B) and (C)

P.T.O.
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@ V(y,)=

® V(r,)=

©) ‘V(}7,)

@ V()=
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2
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@) V(¥m)=-

© V(Y=
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If )_zr = }T+b(§— X ) Is a regression

estimator, then variance of this estimator

is given by :

@ Vv(y,)=

=

(1-/)

N

\..’

@ Vv(y,) $* (1-p?)
An unbiased estimdtor of variance of
population total in pps sampling without

replacement, is given by :

& V{¥)=

® V(¥,.)=

© V(Y)=

@) V(¥,.)= (nl_l) {Y
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8 seR N =7 wuie § fog &

(A) A (B) N~
© “c, (D)
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sfome @ e 4 e

(A) 7= (B) 7 fag

(C) 3T=Y (D) <ga®

g o B o
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128.

129.

130.

131.

The number of possible samples of size
n, drawn from a population of size N in
sampling  without

simple random

replacement is :

(A) a" (B) N~

€) "¢, (D) nt

Ratio estimators are more efficient when
regression line passes through the
following : .

(A) Mean (B) Origin

(C) Intercept (D) Mode

If the population has linear trend, then

which of the following statements is true 7

@ V()< Vly, )iy

® V()= v(r.)s v
© V(r,.)sv(re)sv(y,)
® V(e )vr,)sviy,)

In a m x m Latin Square Design (LSD),
the degrees of freedom for Error Mean

Sum of Squares is :

(A m-1

(B) m—2

(€ n-1)(m-2)
(D) m(m-1)

P.T.O.
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(B) &
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¥, we fou omevew v ? fw o

(A) (r-1) w sSfa@ = e =few
(B) (r-1) TF ¥H @& T GfEY
©) (r-1) = fam Ten g9 =f
(D) SWed d @ =

(6)8/20/2022/A - b6

132. For 23-factorial experiment, what does

133.

134,

2> and ‘3’ represent here ?

(A) Number of factors and number of

levels

(B) Number of levels and number of

factors

(C) Neither number of levels nor

number of factors

(D) None of the above

In a symmetric BIBD design, the number

of treatments common between any fwo

blocks is :

(A) v (B)

€) A D) b

Necessary condition for a symmetric

BIBD with parameters v, r, k, b and A

and v an even number is ;

(A) (r-1) must be a perfect square

(B) (r—2A) must be an even number
(C) (r—A) must be an odd number

(D) None of the above
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135. ©F FIRE (connected) fesigd # ﬁ@‘ﬂ 135. In a connected design all the main
‘¢ % ad vE ol aEm dh ¥ . diagonal elements of the matrix ‘C” are :
(A) FUTHE (A) Negative-
(B) 3= - (B) Zeroes
(C) wAITHR (C) Positive
(D) 3w H | wig =l (D) None of the above
136. T 21 _GefEs THHUHE S 2-srl | 136. Given a 24_factorial experiment in
¥ Fa o ®, fwd wew = Ao 2-blocks of 8 treatments each as
S—WHT Wt e Elf, st A= = follows :
T
_ Block-1 Block-1I
leh-1 leh-11
(1) - c
(1) c
ac a
ac a
cd ab
cd ab ~
od ¢ ad d
b acd b acd
abe bd abe bd
bed be bed be
abd abed ol abd ahed
kg s F oo g R o: The confounded effect in the blocks is :
(C) ABC (D) ACD (©) ABC (D) ACD

{5)8/20/2022/A 57 P.T.O.
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137. 3} fodl we wt Ywmar@m R oW
v ¢ T T
h(t)=2; 4> 0,150
@ WeH W IEHTR e §
(B)

(A) & z

1—e

(€ ™ D)

-
Freffafen o ¥ St fem 1 o
&2

(A) b2v
(©) k=r D) h<r

Sl b, k, v, r 3 1 Ggfew Qo =
fesig (BIBD) & W=l €

138.

(B) b<v

139.
+ Tvad 39E disd ® fau W
favcwn wroft < T % .

ﬁwmmﬁw"
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137. If hazard rate of a component is given
by :

h(t)=AA>0,>0

then the survival function of the
component is :
(A) M (B) 1—¢™
(C) ™ (D) 1™

138. Which of the following is known as
Tisher’s inequality ?
(A) b2v (B) h<v
(C) k2r D) p<r
where b, & v, r and A are parameters of
BIBD dcsign.

139. The following gives the mml)—'sis‘ of

variance table of a (ixced elfeet model of

a completely randomised design :

feeror & wdaar @t WAl W WeT F | Source of  Degress of  Sum of  Mean  F
EEIG) @ife (d.f) 9 (SS) SS Variation freedom  Squares (88) S8
ﬁw?t; 4 - 0 -~ Varietics 4 - (o
et - 28 - Errors - 28 -
T 18 Total 18

RS F @1 29§ : The value of statistic F is :

A) 10 (B) 7 (A) 10 (B) 7

(©) 6 (D) 5 (é) 6 (D) 5

(5)8/20/2022/A 58
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140. IEf%iga wve sfitwmem § 5 SuEEl
I T ToH IURH & 4 T FET S
WY 4 =Ah! W TR wmr 2, Rrgent s
fergetoor aroft = < & 2

feor & Warar & S @0 W F

et wIfE (d.f) AT (SS) 58
g 4 26.8 -
ERIEL 5 - - -
Fear - - 2.5
ES| - 85.3

Al SURM W @ @M (MST) &1 uH

B
(A) 1.8 (B) 1.9

(C) 1.7 (D) 2.7

141. 5@ T 919 QA0 & T 9§ amened
F gor 7 aAfees W e € w9
(A) T® T T 2
(B) ¥® uH aqa%ﬁ e 2
(C) & fgda wym
(D) ®% wAuA &

(6)S/20/2022/A 59
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140. The following gives the analysis of
variance table for a Randomized block
design with 5 treatments in 4 blocks each

ireatment replicated 4 times :

Source of Degress of  Sum of Mean F
Yariation freedom Squares (S8) SS
Blocks 4 26.8 -
Treatments 5 - - -
Errors - - 25

a
Total — 853

The value of Mean sum of squares due

to treatments is :
(A) 1.8 (B) 1.9

() 1.7 (D) 2.7

141. When a set of simultaneous equations
has more variables than constraints :
(A) It is a basic set
(B) It is a feasible set
(C) There is a unique solution

(D) There are many solutions

P.T.O.
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142, et fafa 4, IR ¥t ¢,-z, 7.

g, o TH s Ty § (STRERaHE
% faw) )
(A) IE A SHUHE
(B) A
(C) =UeTH 3R A
(D) WA AR g
143, srEAM@AE? F ogAwen d agen &
fau @t dt. =1 7 =3 @ Tiewda
THUE H, ¥ :
(A) @F [ H W FQ o
(B) W= =/ #H ST HW §
(0) Wmaﬁwm-wg’
D) 3% & wiew "9 T 8
144. AW W@ W F GE [UE
€
(A) 0 B) 1.
(©) M (D) TF ¥ TR
145, ST Whea fed ag W S Re
TEH FAX VOIS W TEEd ¢ IR T
= 78 oigd €, @ wEm W %
?ﬂ?ﬂ%:
(A) Y& <1 Wi
(B) T= g Wik
(C) = (A) 3R (B)
(D) svfm ¥ ¥ w8 Wl
(5)S/20/2022/A 60
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In the simplex method, a tableau is
optimal only if all the ¢, —z; values are

(for maximization) :
(A) Zero or negative
(B) Zero

(C) Negative and non-zero

. (D) Positive and non-zero

In' graphical solution of solving LPP to
convert inequalities into equations, we :
(A) use slack variables

(B) use surplus variables

(C) use artificial surplus variables
them to be

(D) simply assume

equations

The cost coefficient of artificial surplus

variable is :
(A) 0 B 1
) M

D) >1

The arrival process in which it is
assumed that the customers arrive at the
queuing system and never leave it, the

process is called : .
(A) Pure birth process

(B) Pure death process

(C) Both (A) and (B)

(D) None of the above



146.

147.

148.

TER ThH RUR #® weW S e
FRA W 12 fq W w W A g
¢ @l W@ 30 Wi W W W
¥ URhl hHl YAl YA WL € | R
w1 Wiawd ¥ 5 s8R W 9 uEw
T ¥ 2
(A) 04 (B) 0.6

(© 1.0 (D) 0.0

FHARGS qUIE R 9 TH UHR fEa
W WHal €

(A) Al ATeET

(B) war gferar

(C) U wiafaly

(D) STgx |+t

wiga-1 {(m/m/1)}:{ec/ FCFS}, R

T 7es & fou woidm weer awg
g

(A) Lq = u

1‘2
plp-2)
@) 3Hw # @ w

© L,=

(5)8/20/2022/A

61

146.

147,

148.

prepp

Your Personal Exams Guide

Customers arrive at the first class ticket
counter of a theaterat the rate of 12 per
hour. There is one clerk serving the
customers at the rate of 30 per hour.
What is the probability that there is no

customer in the counter ?

(A) 04 (B) 0.6
(C) 1.0 (D) 0.0
Queueing system can be described in

terms of :

(A) Queue discipline
(B) Queueing process
(C) Customer behaviour

(D) All of the above

In the model-1 {(m/ m/ 1)} :{e=/FCFS},

expected waiting time for a customer in

the queue is :

L =
R AT ey

B) L,=

(n-2)

22
p(n-A)
(D) None of the above

© L,=

P.T.O.
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' 149, wiea-1 {(m/m/1)}:{c/ FCFS}, wiftreman

2 foF war @ W= T

(A') P(n>1)= (&]

i

®) P(n> 1)=[H

©) P(n>1)=

150, @IV {(m/m/s)}:{eo/ FCFS}, ahar

Yol ¥ URE % fou e wdien
W%

L
W =

(A) 1=

5

B) W,==
(© W,=LA

(D) W,=LA

(5)5/20/2022/A 62
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In the model | {(m/m/l)}:{oo/FCFS},

probability that queue is non-empty, is :

0

©) P(n>1)=(—)3

7

(D) P(n> 1)=(&)M

In the model-1V {(m /m /s)} :{ee/FCFS},

expected waiting time of a customer in the

system in the queue is :

L(
) W=t

L,

A

- o

(B) W,=

© W,=LA

(D) W, =LA
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. INSTRUCTIONS TO THE CANDIDATES |

1. This Question Booklet is printed in two languages—Hindi and English. Examinees can select
any one of the two languages according to their convenience. e -

9. There are two papers in the State Eligibility Test. The first question paper (compulsory question
paper) is General Paper on Teaching and Research Aptitude. The second question paper is the
subject selected by the candidate. Only one combined OMR Sheet will be provided for both the
question papers. The Second paper of optional subject will be given to the examinee at 1p.m. The
code of the second question paper subject selected by the examinee should be marked in the OMR
Sheet. The booklet number of the second question paper has to be marked in the necessary
entries. The examinee can start second question paper at 1:05 p.m. There are 100 questions in
the second question paper (optional subject). The squence of these questions is 51 to 150. In a
combined O.M.R. Sheet, the examinee should mark the answers of the second question paper in
the part of Second Question Paper. The examinee himself will be responsible for marking the

answer in the wrong order.

3. All questions are compulsory.
4. 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 numbered 61 to 150. This part is of
Mathematics subject and Part IIT has 90 questions numbered 61 to 150. This part is of Statistics
subject. Candidates should do either Part I and II or Part I and III. Examinee clearly mention
in the OMR Sheet whether opted Mathematics or Statistics.

5. All questions carry equal marks. 2 marks will be given for each correct answer. There is no
provisions for Negative Marking. _

6. On the cover page the number of pagesis indicated in the Question Booklet. The examinee should
verify that the requisite number of pages are attached in the Question Booklet, otherwise he/she
should ask for another Question Booklet.

7. Read carefully the instructions given on the Answer Sheet (OMR Sheet) supplied and indicate your answers
‘accordingly. :

8. Kindly make necessary entries on the Answer Sheet (OMR Sheet) only at the places indicated and
nowhere else.

9. Examinee should do all rough work on the spaces meant for rough work in the pages given in the
Quéstion Booklet and nowhere else, not even on the Answer Sheet (OMR Sheet).

10. If there is any sort of mistake either of printing or of factual nature in any quéstion, then out of
the Hindi and English versions of the question, the Hindi version will be treated as standard.

11. Use of any type of calculator, log table etc. is prohibited.

12. Examinees will leave the Examination Hall only after handing over the OMR Sheet to the

Invigilator at the end of the examination at 3:05 p.m.
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