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Skewness of F—distriBuﬁ-on is
(&) Positively Skewed

; (M—Iighly Posit’i{re Skewed .
(8] 'I\I\Iegati_ve _SkeW’e_d

(D)  Highly Negatively Skewed

- (E) Answer not knbwn _

F—LJIJ‘G}J@SIG'!;T Gamii b

) Gprorp Geviih

. (B) <siflawmer G’g,rrmrrg Gamiitb
(©) sl e

D) -é{éléautormnm erglimomp Gé;nl;l;Lb :

- (B) - e Gg,:ﬂu_:'@'ﬂsbaicu '

The valules of f, and )5’2 for t-distribution are

(A 0and3 T Oandn_E-
; : ; ; i

(Cq/ 0 and 3(:: i] . . ® 0 and 3("’ ;)

- (E) Answer not known

t-Lreudlan f, Lpmib f, LALILSE apepGL
_ o

A) 0 wppi> 3 e ..O‘-angjm . =
e e e =4
e e LD;_Y)QJLD 3[ ) ! (D) 0 whHmib 3{ )
o n—4 : -2
(B oL @g,rﬂu_lsﬁ]sbem)
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S The moment generating function of a standard normal distribution is

e
B
© &

@ e

(E)  Answer not known

' @@ Blepaowines smgmyemr aﬁlﬂGu_lrrasgﬁéh gg]@uug,g]mgﬁﬂm Db g“—.ﬁ—u :

@)
® "
© &
D) "’ 2

) for Oslucivma

4 When the Gamma distribution be_corﬁes a normal distributi_on‘?
) Kedovo = | ' |
@ Asis0
(CV As A —> 0
o A 1

(E) Answer not known

DT LIT6I6 GrL]G]Llrr(_ng,j @u_r@b'ﬁemd uq@mnﬁmg?
@A) A o aEnGung
B R s et
. C) 1> %@L;DGLJITQII
D) 41 sEntung
B B Qsfiuchidamn.
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If % is a random variable and a and b are constants then V(ax b=
@  aV(x) | e
BV ()
© aV(x)+b
@ FV(x)+b
o (E) Answer not known -
% wan g om Sbp (EHGLTEE) bR BHHG ¢, b wiPidsdr s V (@ + b) .
@ aVi(E) e - '
(B) _d_z'V(x) | |
©) aV-(x) b
M a*Vix)+b
(E) aﬁsﬂu!@grﬂuaﬁ}@mm

Find the moment generating function of the random variable whose moments are
}u;: (r = ]_)T 2r' . ;

Q) (2 - Iy
o7 a-°
B, -y
Oy (-2

(E)  Answer not known -

(b eumiILiLy mrrgﬁluﬁlm @u@&ar&&m i -(r+1)‘2" R @@ulﬂm g6 @u@a;esu)
&@QJ!TEJ@LD FTTLIGHGH &S, ; ;

B @-ar
B (-2
© (@1
® (-2)°

(E) "@_Slsm_ @g,lﬂu.laﬁléocm_m_

e W  CSMA/2022
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s Three students ux,y ._and- z are given a prob.lem"tci solve. The probability of solvi-n'g'

thé probiem are é, % and § respectively. What is the -prob'abi_lit_y of solving _t.hat
problem? : ' ' | :

' 2 3
A = B 2

,‘V - @ 1

(E) AﬁsWer not known

J'c;y wHoid 2 'GréﬁT@ @@crrgi wramelisefiLib G saéE Siay s @s;rr@éssll'_.ru(aeﬂgpgg. :

é{cﬁﬁ_&eﬁ cmabg_r, Sruugpener Hlapsse) (panGu % ; ,rj)guu:. g ecraflep, &‘r_r)g) &smrra;é}mm
§,ﬁ$5uu®eug,ma;ﬂm'ﬂaa@_§a;m W) ?
: e e | -
A = : =l : B
(&) : _ (B) 5
: 1
© = ® 1
(B o Osflusidme
: 8.  Asetof events A, A ..,A, are said to be pairwisé independent if

@/ P(A N A) = P(4)P(4,)Vi = j

(B (A mA) P(A)+P( L
© P4 nA)=PA)Vi= i
o P(A mA)vP(A )v”t;

(E) Answer not; known

Al,Az,... A, erenp Hlepe|sefier @gﬁ@uq G’grrmru_lrra; a;u_rrr‘é-’,szsrmrr&; @@5@@m@ﬂm
@A) P4 nA)=PA)PA)Vi=j |

®B) P(AimAj)—P(Ai)JrP( Vi
© P4 NA)=PA)Yi=j
® -P'(A;mAj).s PA i

E) oL Gsfuciomn
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10.

If the sum of 10 items is 12 and'sum of their squareé is 16.9 then the variance is

&) 0.144
qy 0.25
(C) 0.05
'(D)’ 0.20

- (E) A_nswer :hot known .

10 a@uulq_aaaﬂsm sl H5EsTDS 12 Gogib gqsmsuas@rﬂm mrra;aagsﬁm &L@;G]g;rrcmas
16.9 arafled umau;puu} Grairugj S '

Sk DM

® 025
(C) 0.5
S 020

£ oo Gsflicdibee

1622 = 85; Ty = 950, 2y = 85: 2" —'385 Tind b
Wass  (B) 05578
O onies o 2 : (D) 0.5875"

(E) Answer not known

Sx = 55; Sy = 350; Sy = 55; Ex* = 385 @afle b, Wier whlLienLis s,

@ asms.  (B) 0.5578
(©) 05785 T (D) 05875
(E) oo Asfuddoma
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31, _Usmg Fourler cosine transform for f(x) 1f :

f(x)=1 when <1 smt
: , dedu
=0 when [x]>1" i I
@ =z (B) 2z
: /4 g
7 T
R B 5

- (E) Answer not.known:

f(x)-—él L e L e
v e GT@fle f(x)—e‘vr_ Syflur Qeresear - 2 orppsdoas Cerar
'Ismtdt GﬁTLD‘é,]umug, g,@aﬁ]&;& =
ST

&) B) 27

oy 0 Py

© 3 ® 5

® |

eflemt_ Gl_g_;rﬂmaﬁéoemu

12§ : Tﬁe Linear pr.operty of the Fourier sme.transform 1s
@/ F,laf(x)+ bg(x)] = aF, [f(x)]+ b F, [ (x)]
B  Flof(x)-bg)]=aF,[f(x)]-bF [z ()]
- (©  Flaf(x)+bg)] = aF[f(x)]+ b Flg(x)]
(D) Flaf(x)-bg)l=aF[f(x)]-bFlg (x)]

(E) Answer not known

| zELrﬂu_lrﬂGm g6 &@mnﬂ)@gﬁ@&n@m GEIﬂmW LIGhTLY GreoTuQJ

) Flof(x)+bg(x)] = aF,[f(x)]+bF, [g(x)]
- ®  Flafx)-bg)]=aF,[f(x)]-bF[g(x)]
© Flaf@)+be)-aF[f@)]+bFlg()]
®  Flaf)-bg@)] = aFlf)]-bFle()]

(E) aﬁlcm_ Qgrﬂu.;a‘i]a)ma) B
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18.  If F(s) is the Fourier transform of f(x), then F[f(x—a)] =

W e Fly

By e™F()

0 e

Dy e F(s)

(E) Answer not known

f(x) -dsnan S e gomppo F(s) eeflo, F [F(x - a)] =
..;(\A) e F(s) '
B = F(s)

© e F(s)

D) . e F(s) _

B  Ser Gsfudomes

14.  The Fourier Coefficient b, for the function |x| in the interval - 7 < x < 7 is

(A).'. f_:n'.
® 1

o
_(D.)' znt

(E)  Answer not known

x| erém FrniHE — 7 <x<7 Grc;om) G ent_Gleuafludled o“ogrﬂ_uﬁr Qe b, -ar Uy wirg? "

(A) Tn

w1

€ o
- Tn®

(E) oflen Glg,!ﬂuqéﬁ]sbm.eb

e . CSMA/2022
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15. sinx +cosx is
~ (A)  an odd function
(B) . aneven function
; (0)/ neither an odd function nor an even function
(D)  both odd and even functlon :

- (E) .Ans_wer. not known

sin x + cdsx ereTug
Ar erane it
B Qriers iy |
© @Dmma &TiLLh ﬁaﬂr_mr@ @U’I_Gﬁ')l_& FMTLYLD é]eml_mrrg);
- D) gpep wppd G eLs smy '
| (E) .GﬁGﬁ)L._ Qsflweldene

16, ¥ flx |x| i f( )

(A%n even function -

(B) - anodd function :
C)  an analytic funétion’
(D) not a function

(E) Answer not known _'

= || eraled f(x) GTETLIg
(A) - @ @Qrlen & sty
B) e @;bémmé: FTiTLY |
(C) of amsyons sri
(D) 4 FTITLY @G’umm _
(B oo Ggfueiavme
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18.

Evaluate by Stoke’s thedrem"_j‘.(exdx + 2ydy — dz) where C is the curve z* + =4

e s R

o e s

. (E) Answer not k_n_oWﬁ

 GLnbed Cappsmen LLELESE [lerdw + 2y dy - dz) wiy snaws. @ue C

C

<2, 601G .?62 + yz':— 4,z = 2 .GTGST,[D Gusmmeumrymué;'@[f)]és@m.

L. 0 ol | S

(E) | éﬁlml_ Qs flweildene

The value of I%dS , where S denotes the sphere of radius a with centre at the
G _ : '

- origin is

av1r s B 2

2z

e e e e

CLatEy .Ansv.ver'not. known

S eremug a Greﬁm 7 WhHmith %ﬁﬁqmaﬂsmm"cﬁ)mumrru& Qsner.. Gomardens

GDIEEW erefled J%dS.—GBT.LD}ﬁIL’JUHéUTQJ
B . .

(A) A vl e . (B) 27
@ <D>'i—f

) o Qsflucddomn

1 = © CSMA/2022
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19. Wy -wie iy
(AA. - e e o
©) e . o (D) _]_ .

(E)  Answer not known .

r=xi+yj+zk aefld Vxr ayans
LN e @) -1
B oo Qsfluciome '

20.. | If f and g aré vectors then V [}?x QJ is eﬁluél Fo | |
W ldabart e e
© (Hiafdi o i)

(E) Answer not known

=3

® (vx7)-&( g)f hea [VX?]_E{VXE)-? -

o (ififvd)i o (57)i(ei)

B) oL Osfucons

CSMA/2022 | . 12



¥ e Solﬁﬁon of the éq'uation. ¥Yzp + x’zq = xy” is
@ ple-yxt-y')=0
G-y -y =0
| (©) -y x+y)=0
D) ¢la-yx+y)=0

(E) Answer not known

: 'y2'zp Xt = xy? Gréb 5w6a;:rrurr|'_1q.6hT Sr'rsq
A  ple-yat=-3")=0
® -y —y?)=0
R e ~y2,x+_y)-= 0=
D) p-pxEy)=0
(B el Opfudase

22, . The value o-f the Laplace transform of cos” 6¢ is

= i -
_ (A)_ 5[3 s +144 i : (B)
o é[g s +14’4] W o

' -(E)_ Answer not known

cos’ 6t e @rLi@MED 'é;@sum'rr,r_fj.ﬂ)c&;é,]m WEILITET)

b '
- .2[3 5_2-+_144} = _(B)
- E[E e 1.44] Z o o

(E) oo Gsfuciome

13

TR e

1[1 = ] :
il :
21s s +144

1 s

- _+ :
2[3 8"+ 1_44].

1[1 e ]
B e ;
2ls 52_4__r144

|
AR s+1.4_4 -

CSMA/2022
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' 23. . The inverse Laplace transform of | s
£ — - : (s+2) +16

e” sindt
o

Ao R i 4.t
o -

(E). Answer not known :

> W

(s+2) +16

e” sin 4t

_'.(A)- B
© e’® sin 4t

d
(E)  &len Gsflwueidenew

GTETLIBEN GTEITDEND OTLIOIE) 2 (HOTHOLD

18

= s ]
e~ cos 4¢

B) :
D) e” cos 4t

=g

S e"zf- cos 4t
o
' ©) e* cosdt

4

24.  Solve the P.D.E. (= 2)
i ¥z

= .f&wx - +2t)=0

Vf x+y+z xyz) 0

(E) . Answer not known

(-2)p (=g _x-y
yz R,

| (A) f_(xyz,xz _J.r.yz + 22)% 0

) flrvy+ z;'xyz) 5_0
(E) el Qsfluedicorana

~ CSMA/2022

z p%(z-—'x)q:x—y*

XY

(B) .f[f,zj='0

(D) x__[_.y.+z:0

"(B)_ f(gzj: =

D) x+y+z=

14

S SLD.

ereTn Ligd 6116:0553;@5@ &mehurrL@eh 5%}4



25.

- 26.

One  of the  solutions of  the . Lagrange’s linear  equation

: x(y2+ z)p —y (xz- % z)q- = z(xz - yz) 18

W weytese ool ) sty des

\nyz:c* e ) Py

(E) Anc;wer not known

(y +z)p y(x +2)q = 2(x? —'yz) GTENTD Gmésqrrehﬁuﬁ}sﬁr' 'G‘Bﬂué LES aumssEswp

- &Loemurrt_Lq.euT Sireyamafla @@Tﬂ)neaﬂg;;

B -0 . T B Sy iPee

© mE=c = 4= D) ¥yt =c

(E) - _éﬁ]eml_ @_g)rﬂm.aﬁlsﬁmco.

The part1al dlffelentlal equation by ehmmatmg the arbltrary constants a and b

from 2= (x + a)(y + b) s glven by

@ '4xy=-pqs_ = Mxyz:pq |

© prtqy+z=4 s (0 +a)lg* +b)= 2

(E) Answer not known

z+(x +a)(y +b) -6b @@pgﬂ a . LD]DQJLD b erem aSlé]asam_@uum_mm LnrrgfﬂeS]asemm'
-ﬁas@m@urrgj BE]GU)L..SE@')LD u@él GUGDSB{E@EQ:Q FeTUT(H - = ot

@)  4xy = pgz _ ' B 4xyz=pg

.(C). 'px+qy{zzé iy (D) '(p2+d)(q'2+b)=_z

E)  oferl Opfuiciaens

wee o

[Turn over



27.  The solution of the equatlon [D - ZmD +[m +n’ )]y 0 is =

(A&/y = e”” (A cos nx + Bsin nx)

B = ™ (A cos mx + B sin mx)

(C) ' y = Ae™ + Be”r |
@) y=(A+ Byt

(E) Answer not known :

[D.2 —9mD + (m2 - )]y 0 Grenm) &LDGGTL.IITI_lq_GDT §rra;
(A vyv= (A cos nx + B sin nx) .

B) y=e"(Acos 55 B mx)

C) y=Ae™ + Be™

D) y=(A~+ B)e(”l‘z_“g) x

(E) oo Qsflweidema

28 The:solutién of the e‘q.u_'atic.in.'(.D2 - D)y = e is.given by
: (A)" ."_y-= (A_ +'_3x')ej‘ +%e (B)"_'y_= (A+_Bx)e*2?+g§e2x
© s-@iBieteze \GFy-dineile
.(E). Answer not i_{nown ; = | |
(D* - D)y = e arenp swarumyen Biray

@A) y =(A 4+ Bx)e* + %e‘?‘" - - By y=(A+ B:vc_)e'mc +=e

b

0 yetAe B2 D) y:A+Bef+§e2*

- (E) Gﬁ]élm_ -Qg;lﬂmsﬁ]ébsm@)

Camagene 0 - 16



2 The solution c')f'(]_)2 45D + 6’)y. = e® is given by
A)  y=Ae™ 4+ B -C
A e

B) y=(A+Br)e+o
By y=@sBe

(D) y_=Aco'sx+B'sinx._%_

(E) Answer not known

(Dz. + 5D + 6)y = €' ety eUen&SLSHPEF FnETUML g 6T itey

@ “"_-- gt

2x

B)  y=(A+Bx)e+
(B) y ( fle 4,

€ y=Ae®+Be®

x

(D). y = Acosx+ BSinx—_f—2

E)  dor Osfudven

30. The--singulaf solution of the differential. eqUatio'n. D :_:log'(px ~y) is
S Myzx(logx_l) . - ®) x=_y(logy~.1)
(€) c¢=log(ex-y) : ' M) y=x(logy-1)
~ (E) Answer not known :

D= log(px.—-' y) GTem 6}_166)55&'1@85@ g ger Apliys 5[?@4:_

@) - y=x(logx-1) - B x=yllogi-1)
€) c=log(ex-y) B y=xlegy-1)
(E) efen Qasflweflebener : :

CSMA/2022
[Turn over



31.._ ' Find the volume when the ar‘_ea c_ommoh to the parabolas y* = dax x° = 4ay 18

related about the x -axis

: 4;:@3 | . = < 9-6;?(;1.3
(A oG - =
C) 967 ore - (D) 1087

(E) Answer hqt known -

g2 = = dax x° —4ay Lz}_j).ﬁl.i_l ur,rrausmma;@a;@u Glurrgjsurrsm U@ﬁﬂ X -si5le &%psuﬁm@
: afr%pg)eﬂ a_@sug,ﬁm EET DICTENGUS SHTEHTE.

(A) 4;3'5.@. ' - _ (B) 967{03'
@ %y

(E) @5]6‘0‘)1_ @g,rﬂma‘ilmemen

32. _' The valuebf. _U xy dx dy taken over thle fifs!_; quadraﬁt of the circle x* + f —a?is

e - )

(E) Answer not. known

Oi"

x + 3 =’ aay aulLgdé s e uGHula _ny dxdy -er mg]ul;; _

@ - . &
oo -

(B) oL Qsfusiome

CSMA/2022 - =8 S e = -



34.

(A) ﬁ(m”’) — 3 - By Bn +_..1,m;] e

‘n

.

(E) Answer not known

ﬁ(m,n+1):

Tt

m . . ' m

(E) eSeni_ Osfwelldame

Polar equation of a circle of radius ‘@’ and with centre at the origin is

A r=cos6
®) r=2co80

2a cos 49

(D) rEw Co_s g

(E) Answer not _kno_wn'

< EUaTeflen @LWIHTEAD, ‘@'-8 SLTOTE6|D 2 L @us_L_gﬁéaT &i(me FOGTLITE)

A) r=cost

(B r=2c0s0

(C) r=2acoséh
(D) r=acosé

e Gphulowe.

- = ~ CSMA/2022
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35.  Polar equation of a conic’is

:::\
N

A) - E:1—.ecos-_3r5?' =1+ ecosf

S el /i
(& - %7—‘.1.-1-80(.)3{9 = . (D).£_1+eé1n9
(E) Ans.wei; not known
 gaibiy Qau g ulen gimels gmsﬁrﬁn@
(A) ;{ =1-ecosd - : ol _-§=1+ecos(9
(C) %rl#eclosé? : :' : | .(D)- ézz'lleresin& :

(B) oL Osfuciavame

g6 If e, and e, are the eccentricities of a hvperbela and its conjugate hyperbola then —
_ i 5 - s

~ isequalto = : e
T e n/l—-%
_ 58 _ ' _ _ez
€ " =-1 _ (D) 142
(E)  Answer not known

€ .ez' @Gﬁ)ﬁ)@u_: gg‘,]uqmmmum DHDILD é{g,m Benamr gwgluqsusmmu_lg)@m ®WWs

@g,rramug, S5QSET 6raled iz = '_ :

e]
- (A)'*I%-. -
= €, : _ T e
' s . e;
(C —-1 : : e
()--ej i : (D) 1+2.

B e Opflucivmn

CSMA/2022 20 = s S o



The value of the integral fex A
e » e 0

(AW lies in the interval 1L e)
(B) 1is greater than e

(C)  isless than 1 _
(D)  lies in the interval (0, 1)
(E) Answer not known

= - ¥ .
J'-e"2 dx eremm Gg,rrcma;u&]sin wdlny
0 : S :

A (Le) aap @oLQeafdo Gmssn
B) e-m A ofsnd '
€ '1 meilLs Gona|

)} '(O 1) ereimm @am_Gla.raﬂuEﬂsv @@a&@jm
(E) eflen Qg,lﬂu_laﬁlsosmo :

;1‘4’4

: Ilog(1+tan9)d9— - _ : Ba iy

m-/ logs -  ® Ze2
g o O Z(og?)
" (E) Answer not known.

;z.le 5

Ilog (1 +tan@)do =

g _ :

(A).- 21032 | : _-. . . | o : (B).: %logz
(© rzlog2 D SWed

(E) ofleor Qsfuciideme

a - CSMA/2022
e ' ~ [Turn over



39. The nt.h derivative of — .

15
2x -1

Cireoge

@)

(©
®

| 2x -1

©
®

40.  The nth derivative of y =

(2_‘1: = 1)n+l

(1) m2r

(2x -1y

- Answer not known

-6 N<9},61) @JGU)&SUS@I

i 1)" (n - 1) 2”_1

(2x T 1)n+1. .
(=1)" n! 2"“

(2x -1)"
aflev Qgflweiidene

<A/ (-1 (2 - 1) a”] fax + b)Y

e e ]/(ax+-b) i

- (0) |
i
(E)

[(— 1" n! a'“]/(ﬁx +b)'

-1 - 10 @] a4 by

Answer not known

log (ax % b) is

{(— e
(2x 1)n+1
(_ 1)n+1 12;;

(D) (2 S 1)n+1

1y
(2 __1-)n+1 |

( )n+1 }2”
( ) (2 , l)n-l-l

B)

y = log (ax + b) craled n4<%1_ﬁ msmései;@a;@_

@)
@
A

: D)
S

CSMA/2022

[0 @ -11a] /(ax + b)"

-1y (v - 1) a”] Has = b

[(— 1)”‘.-1 n! a."]/(ax-_-.l- .b)” o

[ -1pra ]/l + by

dew_ Qgfwaideme

22



41

42.

" equals

' TG Qsrenswimensg

Summation of the series sin® o + sin® 2a + sin” 3o + ... to n terms is

@ E_,_Sin (n +1)asin na : ﬂ{ﬂ~ cos (n+1)a_.sin no

Al Zsin a : 2 : 2sin o
'n_sin(n+1lasin na
- 2sina

(E) _. Answer not known

(©

- (D) None of the above

~sin’® @ + sin® 20 + sin® Se . GTebTD Q;_r,rruﬂsw _1;1 > mitiL|setlem sl HEEsTamawuneg)

' A) n sin(n + lasinna ® - cos (n + 1)a sin na
: 3. gaine 9 2sina
©) E =G slgiag (D) Gmm&l'@'m_ 6T Bérera

5 2sina
(E) - aflenL Agfuieiidena

Su_rnrning to inﬁnity', the series tan™ ———— +tan™ ;2 +tan ————+ .
: - _ e el - b 1+3+3

R e

Koy

(E) Answer not known

= 1 S a7 1 i ._1

Lan . ——— = PN 2+1:an o e
Jr1+] 1+2pd -~ 1ro%8

+-...00  erem (Pl QIDTE Glgm_ e

RS B

& = L g
L o s e

(E) cllen_ Gsflweildene - .

B - CSMA/2022
' : [Turn over



43. If A is a Skew -symmetric matrix and n is any positive integer, then

@) A" isa Skew symmetric matrix
(B) AP is g stmetric matrix

' M A_z_” is a symmetric matrix
(D) A** is a Hermitian matrix

(E) - Answer hof known

.A GI'G'B'ITLJ.QJ @0 _(I‘;a;rn'_l,f g&8T sienfl wHYL 1 gé'@ Blend wpp areior Isréaﬂsp 5
(A) Az" @ CanlL st siaf -
B) A g siosli sieeh
(O A" g snsth e
D) A" g QapisAudr e
(E) AL Gpfuciomn

44. If eigen value of matrix A is A, then eigen value of P"IAIP 18
o

D 0

@ 1
S
© -

(E) Answer not knoWn

; /I eremugl A r.:rs‘o‘@ aeﬁuﬂuﬁlm fpuiy apeid ereprd, PAP -@T.;&aﬁLﬂJ'élg)uu @@_L‘D
TR EmeE ' @ :
© = ™ 0

E) e Osfucioma

CSMA/2022 el



45.

.- (A). ll.t-anh'l g ' .{_itaﬁh_l 1
_ ) o (]

46,

Imaginary part of tan™ (2 + i) is given by

2

© étan‘-l (V5) -_ S m %tanh_"‘.(«/g)

7 (E) Answer not known

tan™ 2+ i)-—aﬁ asﬂ')ucm&fﬁl u@ﬁ W TEuT )

1

: o s e
A —tenh oo e Ztanh | = |
St [3] i T gt [3)
© Zw’WE) @ ftan?()
(B) oflerr. Gsfwefiaa
If ta_u:.lf o= tanhf, then the value of cosx cOshx_is-
o2 e Tﬂﬂ S
'(C):' sinxsinhx . : (D) - None of th_e above -
E) AnsWe_r not known | . L |
et e SR
'tan'é = tanhg erafled,  cos x cosh x -eir gl
@ 2 e g )
(@ _sinxs‘inhx . (D) Gopser ageddame
B oL Osfusiame |
25 _ ~ CSMA/2022
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47. Ify:.x—x—+£—+x.—+---'1‘.11en x 18
: st :

@) log-y)

B log(l+y)
s e o0
'(m/e.f' L

(E) . Answer not known

2. 3 4

X ,
YEX - — At ——— 4 aafléd x=

230 et
4  log(l-y)
®  log(l+y)
© & '
(D) R e =
(E) oflenr Qsflusidrene

48.  When n is even, the greatest coefficient in the éxpanéio_n of (1+x)" is
o e g e,

oy ; e

(E)  Answer not known -

n erdmLg) @m-_m_uum;_ arair aafled (1 + x)" -air alfleundeasBe WanQUAL @emsD
@ n P g

& = s

® Ao Osfuddome ;

CSMA/2022 S



49,

50.

'.51._
e . M-

If one root of the equation x* — (k+1)x + k= 0 is 2, then the remaining roots are

Ay 1,1 e e B) 1,2

.-_Vlﬁ,—S.'- ' ' o D —1,3_;'_

- (B) Answer not known

B —(k+Dx+k=0 TG SLOGTLIML g6 G(fh epaLd 2 craifléd wHn @ @psﬁ@am -
ST o @12 |

- _ = e 2 Yy e
(E) aﬁ]sm_ G‘Ig,lﬂu.laﬁla)mm

If @, B, 7,6 be the roots of the equation x* + px® +gx® + rx + 5= 0 then > a’By is
B el L B e |

.Mpr;éls'_" e (D) 4_3—'1.'..71”

(E) Answer not known

x* + px® +qx +rx+s—0 Grarg) &Losa'runL_Lq_GuT @Gurm&m &, f)’ 7,6 aafléd Za’zﬁy
Gram_sgd ;

s i - .(B) ps'-t-4r'
(C).  pr—4s ; | SRR o i
(E) .aﬁ]eﬁjL_ Glg,rﬂuéﬁlma)eﬁ ' :

If f(x) is é'polyn_omial, then f(h) is the remainder when f(x) is divided by

o voonly : ' _ " O honly
(E) Answer not known et

flx) eremugl @@ LdgImIILITer arafle, ag,mm c;rg,mrrsu eug)as@mﬁurrgj f(h) GT&ELDW&;&.. .

eﬁmL_aa@m?

@) x+h e S B x—h-_

L e ol o howen

(E) e Gsflusidme

@y s = CSMA/2022
: e . [Turn over



52.  For what value of 1, the following game is strictly determinable

B

2

]
-(M 1<A<? By 1428
O lsaic-a @ i=0

(E)  Answer not known

&G Glan@asasum_@mm aﬁiemrru_tm_(a g‘,]i._L_LDrra; grrmrrsuﬂa;a;a;amormg,; erafiled - A -air mﬁuu_

GI'GUTG'!TF’?

A dz1.9
St ia
(B oo Opfueidme

 53.  The time period between two successive order placements iscalled |
(AW ordercycle - (B) lead time
(C) continuous review . . - (D) | periodic review '

(E) Answe__:r notskndwn-

. @08 2iH5S g,@aﬁluuas@a;@ @sm_uL_L_ ST SiaTanal . — e
amlagasasuu@m : S :
(A)  smeiluy 5‘%96.9. | e o = (B) - (PSGTENLD G(I_F)]ILD _
©) Qsrips wHuumie) _- (D) sregpepuyerer wdliiimiey

- (B) - dflen Gsflwefdeana

CSMA/2022 e e Y o = -



54. ' If A=12/hr,u=5/hr,C = 3,P, = 0.056 then L, is
e A) 4;:ust0m_er8' - (%CUStomérs
03 customers : = - (D) 2 c¢ustomers
- Answéf not knowh : - 3
/1—121’|.0601sﬂ ,u—o/memsﬂ C= SP -.0056 eTefled, L GTGDTLJQJ
(A) 4 QUM EESWINETITEET (B 5 a.erLq_ascmaqurrenrraaaT

fC) 3 uUmgS@SWINTETIEET : = ok 26urrtq.&36masu4ﬂmrr5m-
EB) e Osfueiome . =

55, I p=1in M;‘M/l N!FIFO system then P is equal to
@ 1 o ® 1,

@/Nlﬂ | o %

: (_E) : Answer not known

M/M/l N/FIFO G).IFﬂGﬂ')EaE assma;aﬂeu 0= 1 erefley P, -er @gﬁlr;m

S ® 1-p

Mt e e r e E
(B) oo Osfludome '

56. The traffic intensity for M/ M /1 queueing model is given by |

e o M ' 2L -
.(.A)___,o_/1 - - .)p#
€ p=iu _ | M) p=A+u

- (E) Answef not known

M/M/l Grsom) auflene Lnrrﬁrﬂa;a;rrm Gunes@eugggj §,enfﬂqu: (<31) Glp@&asm ; .-

T @
| e e | s o
© p=h . p=.“f”

(B) oo Gsfweiiciene

= ~ CSMA/2022
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57. A sequencing problem involvin'g-. sié_; jobs and thrge machmes requires evaluatlon of
A (6'+6!+86!) sequences M & 5
(&) (6% 6 x 6) sequences - (D) (6 + 6 + 6) sequences.

I(E) Answer not knoWn

6!)’ sequences

6 Qe wHmib 3 @mgﬁgm&mm& Qasnsm@ euﬂemacuu@g,@m @mmuﬁlm m,é,luafﬂ@m
Glmrrg)gy euflengadr e :

(A)  (6!'+6!+6!) auflensser aEsl (B) (6!) Gui_ﬂaf)_&&éir
(©) (6 x 6 x 6) auflewgser e el (6 + 6+ 6) auflmesar
(E) o&flen Gsflwueiioveney

58. Usmg North-West Corner rule ﬁnd an initial basic feasible solutlon to the following
= transportatlon problem : = e -
: Dy Dy D3 Dy Availab’il_ity

0. |5]3le]z 19
il T ladd ] o9t
O - 31457 5! 4
e Demand 16 18 31 25
A 19 x21“16 X = 15,x24—6,x32,—_3,,x33-—31

@ 12:: 18,2, = 1,%,, = 12,x,, = 25,%,, = 4,%,, = 30
©) x1.1 = L'xm. =18, le. =12,%,, = 25; e =31
(V x,; =16,x,, %S,xgz' =15,%,, ='22,x33 =9,x,, =95
. (E)  Answer not knowu. S

GUL@LDg)@ e Gﬁlgﬂsmu_l I_JU_IGUHJ@‘Q’;‘QC;] ﬁg_:a;a;sﬁm_ Gun&@mqﬁ;gj&; aasmasaﬁleﬂ égbrjmu
<SG @&ng_r,a;a; STeneud sras. _ :

D1 Dy Ds Dy @sdpuy

O t5 13 6. 27 1
Ce 14| 71611 37
O [ B4 ({7 |B] 34

s Ggovau 16 18 31 25
(A %, = 19_,9_521 =16.%, =153, =62, =52, =31
B wp=l8n.-lx =10y =252 Sdi. =30
(© %, =Lx, =18, =12,x,, = 25,1, = 3,x, = 31
D) 2. =16x =8, =16x, =2k, = 0%, =95
(B) oflerr AsMweilérena

esMamoay .. . . - B0 = e



59.

60.

If atieast one artificial variable appears in the simplex final table at a non-zero, levei

cand the optimality condition is satisfied then the solutlon 18 called
- (A)  basic solutlon

(B) feasible solution

V ho'fea_s.ible s.olut.io'n .

(D) positive solution

(E) Answer not known

AbvQetsen i amenild GODESE G G]#Lug‘)mas ol Bens craiaTS @@{_ﬁg’j '

2 555 ;f_;mqaa.aarrarr Blubgearser eupgefll_ L me @4;_55 ,f;rreqas@ e ereaE.

' (A) .:‘9{Lq_L_IIJGIﬂI_ gi;rreq
® .@@&Jﬁcﬁi.gn‘@-l .

(C) . @@n&@jg‘)p LT
D) Seovss Siey
(E) @S]GID.I_ Qsflwelldene

A basm feasuble solution to a lmear programmlng problem is —————— , if atleast
one of the basic varlable 18 Zero. : '

' (AW degenerate

(B) non-degenerate

(C) infeasible

_ (D) unbounded

(B Answei' not known .

. @wg);r)gsul_&m @([5 wmfl L GTGUﬂGD Crflwe yl_l_aa & 6T Gt &lq_uuem_ ecrr;_r,ghumrrm'

iray

(A & g‘,]'a)_m Teug)
B Afewpps
(©)  emHucpps

D) codOUHDS
(E) oo Opflueidama

31 e CSMA/2022
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61, The Cartesian fort of the equation of Catenary is

(A) . y=ccoshx o (B) y=cosh®
o ) i

(M = C'(.?G!ShE : _ (D) = C(_)th
’ T : . :

| (E) Answer not known

FagleSlu SWETUT g6 SMiTe T eulgaILDTETS

@A y ?.CGoshx_ i _ B). y= cosh:c’\E

(B e Gsfucidme

65 WFipalrigonin Pyl uis > g o
_ (A) Normal reac.t.ioln : - | mefﬁcient of friction
(C) Limiting friction s (D) Friction

(E) Answer not 'knowrll

F GIGBTL!QJ.&'.J}.HU"_IGH_\GTGUﬂGD, F = uR aeid Gungy u arenug

(A) Cenigss aficilas : (B) egmie) Gsup

©  ecoooogmie | D) egmiey
B oL dsfluddomn '

63. A couple is positive when its moment is
e (m}eositive- e (B) 0 _
(C) Negative e 2 . (D) | Not positive
(E). Answer not known e S |
@@ Ggry. dams Cpivepurs Gmés Cauar@@uwailey, eigen o b
@ desCptosp - (B) uygud | |
©) ©op | : S ' (D) s Gevamod/Crivepulerermoe
(E) olenL Qgrﬂ@aﬁid)smso : : = e : e

CSMA/2022 e e e



G4 If the for_ces P.and'Q"are at right angles to each other, thé}i the ré@ltant Ris
e iy . mFEg -
© p? —'_Q2- . e Wm

(E)_ _Anéwe_f noi.:'.knov.vn - |

@@ @L,H@gﬂm Lﬁgj Gewdu@ib P LHYILD- Q GI'GUTﬂ) aﬁlm&aa@a;@ @Gcm_uul__z_ Gaarremm _
; .-9 bl @@)Eﬁ”@ é\isumgfﬂw Gﬂmmeqaﬁlsm& e

e (B)Jﬁz—Q?
§ 79 . P

B o dsfuddos

6:'5.'. When the bodies tend to approach each other, the force is caIIed
MAttractlon
_(B) ~ Repulsion e _
=40y TenSiOn : s h | = SE e e
- (D)  Reaction | ' .. =

(E) Ané_wer not known :

@ryw@ Qunmersar, @m@] mm@mrrmemm Gprrase%] @@a@m @Eﬂm&a;@'_. S Grsirrgu
Quuwi. : : :

A)  mioy oles

(B) - Hase ens
’(_c')' Brdl flans

D) afichas

.(IE) c_aﬁlsm_ Glg,ﬂuaélcbma)

5 - - e e ' CSMA/2022
' ; e i  [Turn over



66. The transverse éomponent of velocity in a central orbit is
(a)  F ; : S o

©) F-rd? | RN

(E)  Answer not 'known

@ DL &DQJLJLJITGD’)QSUE]QJ @Qja;@ eﬁmqqu ﬁma‘nﬂm Sl
Ay | e
w - r6’2 ' ' : : (D) _ré'-_

(E) Gﬁlmr_ Glg,rﬂmaﬁ]evsmv

- 67, The differential equatlon of a part1cle movmg n a central orblt is

: ? 2 =
B
_ _p dv.
; b dp
B — i =
® e
Lo O
c ——=
© Dy
- b2 dp _
= p dv

o (E) A_nswer not known.

enLw &EHpitiLrenguled (rf,as@m g,JasefﬂGzrr 61.!6&7&555@53@ &Loajrufr@

; ; 2
A) b dp _
p dv
| b dp
B
) p’ dv
' b* dp
C —— =
< p v
: o
D) b dp
-

(E) &fler Qaflwelidvena

 CSMA/2022 : | ' o



68.

69.

70.

©

- along a straight line unless acted upon by an external

The time of ﬂlght of a pro;ectlle is

(A) .- ulsina o {ZHZTHQ.

g
©) usin2a | (D)'. u’sin® a
(E)  Answer not known - '
: @@ Grjﬂ@urr@aﬂm UDS@D ST
@ Wsina : e - ®) 2usin o
usin‘2f:g Sh D) u’sin® @

W e G

Up agd down motion of needle of sewing machine is an eﬁ;ample of

‘Simple Harmonic Motion (B) Linear Motion

. (C) Parallel Motion | ' ()] Perpend_icula'f Motion

(E)  Answer not known

: ramg,méb ardlrgdlay o erar carflufler Cugntb Spomar aé}&é.;, = ' _ %@m '

B  oalu Sascllussd  (B). CpiGsm’ () @uissid
C) Qwar Quasd : (D) Qerisss @Quissnd

(B) &fani GgfﬂUJaS]dJGmeu

Newton’s first law is “A body must continue in its state of rest or of umform motlon.

T

(A) time : _ ~(B) distance

.(G/ force o = (Dj_ light

(E) Answer 1_io1_: known

Ay aflar waoeld crarug “gm @Qunmmar _ﬂebsuurra;@mn Y §grrrGuT. QusssHCam

 CrprGsm_iged @mppsned, iger Bg Qeual CFwdLLTEaIT S5l LIDTS.
@) CGpmw _ —Es (B) gmmb

B) oo Opfucidma

= s e  CSMA/2022
: ' [Turn over



- 71.  The dimension of the Kernel of the.li.nea.r transfor_'mation T from R? > R*? where |
- Tx = Ax _ ' : | o : :
e = lﬁﬁ
o 2 s A8

(E) Answer nOt_knowh

A:[ '-J; Tx = Ax; f:_(x,y,z)TGrssﬂGb, Cpflwed  wrHb - R® - R*\wmpa

-1 0
T -WQern o 1 s@pefler uflemmmon e
= Ta e e @1

©, 2 T (D) 3
(B el Qg,rﬂmﬂéom;u =

92 If v and W are Vector spaces over a field F and u,ve V a, /)’ & F A mapplng
T:V-o>Wis called a Linear transformation if : :
~ Codes : '
(1) T(u, +0)= T(u) + T(U)
@ T(aw)=al(w)
@) T(ep)=ap

o Wamd@ony @ o
(C) -~ (2) and (3) only : e (D) (1) and (3) only
(-E). An'swer not known ' s '

V opgib W ereuen semp F -6 18gmen Qeusir Qeuef Log)gum uveV; a, ,B e F aaflev .
T:V > W eamp FTiLmeng) CS;_r,rﬂu.mu g@mrr,@g)mrraa @@&5 Gg,mmu_lrrmgj

@GOG -

L Tu+v)= T(w)+ T(v)

2)- Tlem)=aTlu)

@) T(aﬁ);aﬁ' _

@ @uoppp @Quoien B Qwoien
(©)  (2) g (3) LG @ () wopmd (3) LG
(E) aﬁlml__ G}gﬁ]uéﬂéoemm' = :

CSMA/2022 s =



78,

S

=

_ 10 0 0 (1 004

w (1100 180
tﬂ( | ®)

s 1T 1w Ve

I3 41 1 351

- 1000

Ld-90 e

= (D) =

_ 1 3.8
274 '

1210

The dlmenslon of the &.ub‘:pace spannud by the ve otms (l 1 1) (-1, -1, —]) in V,(R)

.EZ) - = P Iﬁ(l

o2 = - - D) 3

(E)  Answer not known

ViR)-& (1, i (=1, -1, —1) eray  Qpdluikiserme (@@&L__ﬁ&mm}) DETTEUBTGID

s arleuetuller Lifl omemid

e _ e

s = e
(_E). stlani @g_rﬂu_laﬁléomev 27l -

Let V be the vector space of polynomlalb of degree 3 or less over F. A Lmear
Transformation T in V is defined by :

(a0+alx+ax + o, * )T = aﬂ+al(x+1)+a2(x+1) +aq(x+1)

_ ‘The matrix of T in the basls {1,x,x i x } 18

(E_) Arisw_er .IIIDt known

v .%m@ Ul 3 34@)60@ 25D &S @Gmgjeurrm LG SENETS @asrrsﬁa’n_ uw@ggjuua :
Ceraaisailar QeusLir Qauell. V - gf CpRlw o @wwrpd T 2! : :

(g + % + ax” + @, x° )T = a0+a,(x+1)+a,,(x+1)+a3(x+1)

"'GFGGT_@JGK)H.UJQJSSSBLJLJL_@GTTGIT@ craflcd 3|ig SEETLD {1 iz } @ T -e cg{emsﬂ

1 000 1061
== oot - T gt
&) e SR e
- 1271 @ et

1 331 1.8 31

- = 1 680

1100 _ - .1"00__.
¢ 19 ¢ S0
(©) . : wie

LAY o
- = a1
(E).  eflen Qgilwehldane ‘ '

s a0 O COMANE

. [Turn over



75. Let V be the vector space of polynomials with where (g = J.'f(t) glt)dt,

ft)=t+2, g(t)=1"- 2t -3 then the value of {f, g) is

=
R g

C = e - D) —

o = = -
(E)  Answer not known

v GTG&T.LJ@ LML S 'Gés_nsmmsmu_la‘s Qe . é,]eﬁ&ush LglL. - @ik

(f,8) = jf(t) gt)dt, fit)=t+2, g(sj =1 .—2t.— 3”@%}@--(,0,-3);@ @gu{ '

e 37

¢ . Uil
e TS e 37
G e - o

(E) ol Qs fluwicicenea

_76.' A finite integral domain is a
W e s e
(R field _ (D) subgroup

(E)  Answer not known .

'@@_mmrjmgésasuul;l_'@@maﬂsmmm GlLmenioeir ﬁ@TH@]' . - %@Lb.-'
() - @.G.).Lb e . : | (B ueneTLILD :
0 e o D) o s

(B)  dfer Qsflwueidme

 CcSMA/Z022 o = e
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78. "

Aring R is (_:alléd a Boolean ring if

(A) gt for all @ € R where e is the multiplicative identity

V o’ =a forallac R

3y - g° ;'O.V.aeﬁ‘

(D) a" =0 for some n.e- N
(E) . Answer not known
eﬁmmujto R o yellwer cuenemuid erafled, S

(A) a’=e V¥ aeR e @u@&sasa) SIDE

@B  ad’=aV¥ aeR

Cy a_=0‘v’aeR =

M) a"=0 gsreug @i ne N

(E) oo Opfusidvans

Let a be non-zero element of an Euclidean ring R. If d(a) = O; the_h

(I aisaunitinR

- (B) aisnot a unitin R

() aisan reduc1ble element in B

(D) a istheunityin R -

- (E) Answer not known

R eremm ué;aﬂ-q_ujsh% amarwusded a | earugl @b LEFSwwHn g_g)i'uq erens. d{a)=0 .

& R-ooaaemec S0
®B) R-¢ a %«w BB SOS SO
L (© R0 o sem o0 @I 200U G0

D) R-& a aig @D (Gw
) oL Ozflucioma

o e : _ CSMA/2022
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79..

30.

(B) .'on_ly 3 is the generator of G

Find the generator of the group G = {{Z, - {0},0 =

(A)  only 2 is the generator of G

(C) only 5 is the gener'a.‘ror of G -
([M)oth 3 and’5 are generator of G :

'(E) Answer not known

e {{Z. - {0}},_@ o GrébTﬁ) "@_a.)g,smg g@mg@m SLHDEE sneine
(A) 2 wlEb @wgmg-'g@mnéz@m g&ﬂjmmn@fo . '

(B) 3 wi@b @@Jg;smg, (UM & %rromsurr@m

(€) 5 WDLHD GEDS 2 (HETSED pDHOOTELD
D) - 3 wHgd 5 Hweme @mg,smg) &@Gurraa@m %g}m@n@m
(E) eﬁlam_ Gaflueaideams

If G is an abelian group of order pg and p, ¢ are prime numbers, then G must be

" (A) aring

(B) ~ anormal subgroup

._Z (CV a cyclic group

(D) asub group

- (E) An_swér not'knOwn.

' -_Gemwugj pq (p q UST GTGHTEET) @urﬂsm& 2_GTeT 6(IF ﬁ:j'@I_IGU o erafle, G GTEITLIG)

. DG .
(Ad)  ewm ewmeanuib

®B) an &rrg,rrr;em &L
©) em @g;rrl__néé‘lu_mem &b |

D) o eLewb .

) oo Gsflusiomn
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81,

- 82.

The sequence of function {f, (x)} where £, (x) :_.( s J,is

\nx +1

@Ay - dive'r'gent
(B) not convergent
( uniformly convergent

(D) not uniformly convergent

_(E) . Answer not known-

- (x)z[ = ] GI‘@SﬂGD,{fn (x)}srma%]m@g,m_,ﬁ [_0,11 @LDG‘{). o

nx +1

O st
B eorse G‘e_r,rn_'r’n_;:asbsﬁ

.(C_) : aeiqrfm @@lﬁasei) @g;'.rfl_l"l'L]

(D) - Syren pmse Qgmim 1D
- (B e Gaflweildene

Let f(x)=x(0<x <1) and let o be the subdivision {0, }3—'

Ulfiolis

o
w%

ol

&)

i - ®)

(E)  Answer not known

f(x) i_x(OS x <1) Gogib o eemwg {0., é, g
aafle> U[f;oler wdoy
R - ® 3
e .

(E) el Qsfucivma

ool

WERE

on [0,1].

, 1} of [0,1]. The value of

,1} erempeurgy [0,1]en gt g;ﬁ_@fﬂuq

CSMA/2022
[Turn over



- 83. A metric space (S d) is called complete if every Cauchy bequence in S 18

{A) oscﬂlates < = M)nve_rges

C) diverges s (D) not convergent

" (E) . Answer no_t known-

(S d) eemp wiy G]Guaﬂ @@GU)LDU_IHGWQJ ca-r@sﬂeu I @m@@urr@ Cauchy) a;rracél

@gm_@m et - SL&LD.
@ seeage . (B) @us
O R oy

. (E) eleor Qgfweildama

84. ' If fis a-contiﬁmjus _fu’nétion,- then |f|.'is |
' A bqu'nded\f_unc-tion. |
(B) not bounded fuﬁctidn
(C.)' . not contlnuous functmn

( continuous functlon
= () Answ'er not known
f :;Tsﬁu@ @ QprLieflwinar atm'rurr’érrfreij, |f| eraruig)
A é@mcuu@h_ﬁrr FITITL| —
B) Gréﬁemgutﬁlsbsﬁn &Irrr.'n_;
(©) @g)m_m;cé]uﬁeum i
D) Gon isdenen gm

(E) oo Qsluieficrene

- CSMA/2022 Sl e h o - S -



85 g, Y8’ -bn+d

e 21T

@ 2 w5
(E) . Answer not known >
e m =

s 2n -7 .
. 1 e
s ® 3

(E) _aﬁ]am_ Glg,rﬂuaﬁ]eumeu

1-3.5-- (2n 1)1:
2:4-6-- 2n_2n

~(A)  converges if x> 1 and d1verges if x <1

86. Test the convergence of the series Z

(B) : converges if x>1 and diverges ifx<l
| converges if x < 1 and dwerges if x>1
(D). : oscﬂlates '

(_E) ~ Answer not known

Z'l 3:5:- (2'n¥1)-x2

2 4 = % Greifr'g)és &1L’.’®§, @g,rruﬂ@‘sr @G}SIUJQJJSSSSHGUF. Cangenaneni @_&_U'J_as. :

| (A)  x>1 erafle Gg,rn_rr@aﬁlum LDg)QJLD x<1 Grezfﬂsu GlgsrrL_rr eflfluyld
| (B) %=1 erefle Qs @@9U.|LD LD;D@JLD x <1 erafld oflfluyb.
' (C). x <1 arefled @QEI]U_{LD WwhHmLd x >1 Grarﬂso Gﬁlrﬂtuu:u .
D) Aeooupps 3
®) e Asfuaidme

i - L e ~ CSMA/2022
: = ' ' ' [Turn over



87.." The series = + - 4+ 5 T ! Lt s
] 1-2-3 2-3-4 3-4.5 4.5-6

M convergent

(B) divergent

(C)  oscillating
(D) neither convergent nor divergent

(E) Answer not known

-+

S Fee e 7
+ +
123 934 345 4.5

5 +oor aramrdlp QBT 6.
A gowe@smi -

B)  ANQsmi
(O oadlap grir

(B - ROGEG @g,WL@meusu mmgnm eﬂrﬂGg)rrL_@msum

(E) - oferL G]g,rﬂmaﬁ]eosmv

n—on

88:. The value of hm«fﬂ ('v‘ \/_ )

@ - i
' [CRS
(®) Answe.r not known

PEE"/_(*/‘ \/_)@Tmﬁuu

@ o - '.'_"(B)_ -
sl o S

E) ee Gpfuciome

 CSMA/2022 - .



89.

90.

‘The set Nz [1.2,8, . af positive' _integer‘s is
A boﬁnded above
(B) - nat bounded below .

\V not bounded above

(D).' ~ bounded

(E) Anewer not known

N=1{,23..) eamn sard
(A) Gioe @ITIDLIETET Sewrd

®) &p aupibl@den samrid

©) Goeo sujmlﬁlebmrr'&ésntm.b

(D) eumbyerer Sammb

() et Qzfluicidea

Which of the fdlloWing sets is uncountable?

@ Q Bonbt s

@/&._ ._ e ._ | ®) Z 3

(E) Answer not oo

= '&g’p@ﬁ@mmmﬁjgﬁ]m 6ThE SHemTid Grs&ménﬂl_g,g,é;a;gﬂ BiG0ED 7
@ Q | (B NxN

| (C). ER.'_ | - - | D) 7

E) oL Osfucideme

45
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92.

@

The residues of the function f(z)=— - are
-1 3 ey
L B
( ) 3 a ( ) 3 3
: 15 -1 5
_ L D =
W ;.- & -
(E)  Answer not known
flz) = 2_23 = erenim enmaer eTEsmIGeT
1 18
S e o ) e
A 3’3 | (B) 273
A5 . e
C8 = D) —,
| (©) 55 M) =
(B ool Gsfudddome -
. tanh_ m
The remdue for the functlon f(,.,) = Atz = -

(B) ~ efileni @g’ﬁwaﬂ@@@ |

CSMA/2022 2 46

(A) = | ) =
- b e e
© = > . o =
(E) Answer hdt._k_nown
tanh~ ' 7
f(~)—w = eramy &I’FI”FL{&B@ z :-E &) T&ELD
m4i -4
p ® =
e - o SR
o : e

2L(GLD.

G



93.

" The Laurent’s expansion of f(z) s T imithe regione I \z! < 2is

(= 1)( 2)
- ® k) Z n+]+Z2M _

1=0

@ ZS—Z

-0/ T '<D> 1) Z

2ﬁ+1 A ¥

:10

(E) Answer not known _

f(z) = (z——i}(l"‘"—@ .r.are'ﬁ_rg) at"rrm_cﬂdrr 1<\z| .<'2 erem u@gﬂuﬁl@) curfrrsﬁaﬁ]@&r @Slrﬂm.-' -
(A) .; Y i ln i n+l . (B) f(z i n+l +Z 2:‘14-1 :
@R D f(z -3 = +Z
n=0 n=0 " ; n=1 Z n=0 2 :

o4,

(E) e&feni Ggiﬂu_ie_ﬁlmmsu .

Taylor’s expansion of a complex function f(z) is given by

@ a0 @ S @

® - e+ -of e+ E5 e

©  f&)-= f(a) G )£ a>+(”‘ 2 f1(a)-..

'.@/(z):f(a.)+(z—a)f(a) - “)f(a)+

(E)  Answer not known

' f(z) eramy QuowitiLjenes '&r_rr‘nﬁl_fo_as.rrm QL iefer Capmib - e : %@Lb..

@ &)= (-a)f@)- - fa)+E ).

®  f)= G- afla)+ (-af £a)+ EZT @)+

L © f@)=f)- (~—a)f(a)+( ‘” 1(@)-

O =) G- ) (—;-‘l f@...
' (E). | G)S]@L_ Qg,rﬂueﬁld)meﬁ L

[Turn over
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95.  The Laurent’s expansion of 2’ cosh[l] about z = 0 is

oz - i i
e .:1(2n+2)' - _ 2;(2n+2)'~”* .
% m' = : 'z 1) ; ,

C 5 D) =

() 2+§ 2n+2 )nl ; : () 2 Z(2n+2y A

(B Answer not known-

.
L

z =0 eem I_[.GiTGIﬂuﬁl_dJ za'-cosh-[l) — 6T GDWJGWTQ Qﬂrﬂ@. _

. L e ' -
&) E +;(2n+2)‘ '. E +;(2n+2)'
o e G (-1
© _Z(2n+2)1 | : (D) 2 P +,H 2n+2)! gl

(B e Gg)rﬂu__l.@ﬂaacmu

_ ag. it f is analytic on C such that |[f(z) < M where M 1s a non-negative constant, and if
L is the length of the contour C, then which of the following is true'?' '

&) jf(z)dz<ML o i (B) jf(z)dz>ML '

=ML - - ~ j}'f(z)dngL,-'

(E) . 'Answér not knowh

. j.f(z)dz

C-ar B8 [ em U@GWPpeD STiumsaib, - If(z)i<M @M@ M e @smg)uﬁ]eueurr LDW;f)‘PQﬂ
L emm_@ C a7 mew GTETE LD @@(@g,rrsu ‘%L;Qasﬁeom_faugmﬁ‘leu TSI 2 G ? ;

@) jf(zdz<ML A jf(z)dzZML
_[f_(z)dé:ML : i 'ff(z)dstL-

(E) eflenr Qsflweldana

CSMA/2022 48 = : fk e



97,

98,

:

If w=

A

- (C)
(E)

- 6z-9
W=

(A)

©)
®

6z -9

6, 9
03

- Answer not known

6,9
.0,_'.3.
efleni_ @grﬂueﬂsﬁsﬁ)éu

then the fixed points are =~ S
\6(3,'3

) 39

arafled, Hlencwirar Lerafisater whliiy

® 3,3
M 3,9

What is the curve obtained in the w -plane when the straight line x+ y=.1. is

mapped under the transformation w =~

w-geaTEH® x +y =_1 GTébTﬂ) (E;r;r‘r@as-rr@ w=

(A)  straight line
._ W circle
parabola .
(D) ellipse
I(E)_ Answer not known

lenL @b eueneTaleny WITg) ?

1N}
(B)

© -

D)

®)

CpiGasn
G)JL';,I._L'D |

LI TGLGHGITIL LDI
Beteu i

ellemL. @g;rﬂ@@ﬁ}sbcmo

t

49

I

b

GTeTD 2 (HLOMTHOL aped Carrésii’ L md

CSMA/2022
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99. The Laplace equation in p_olér_ form is

- (©) :

- ®

oy 10
or® - ror
aZ

oy, &
or or

Answer not known

T e
o e g

2+ -~ 2 5.2
06  rol6 - reor

q?l . .; o /2 " %
(D) Q+r-a}'+rzﬁ}=

‘ 0
80°> 868 o’

BI(H6U @ligeuSSld @IUIQTEN FDTLIMLTETE -

@

©)

(E)

B O

oy 1oy 1%y

i

or: —ror v o8

: i = 2 =

5_}’_+r92+r2_@%=-0
: o8-

eflepL Qpflwielidvena

(B) L

o 222l g

100. The hﬁrmonic_conjugate of u(x,y)= sinh x sin Yy is:

(A)

©
®

coshxcosy+c

W— coshxcosy+c-

sin xcosh y + ¢

—sinxcoshy+c -

(E) Answer not known

u(x,y)= sinhxsin y -ar @ém&uﬁ}smmunm@

@
®)

(©)
(D)

(E)

coshxcosy+c

~—coshxcosy+c

sinxcosh y +c

~—sinxcoshy+c¢

eflenL @.g,lﬂu_igﬁ]@mej

-CSMA/2022



101. The standard error of mean of a r_andbm sample of size n from a _populla"tion_ variance >

o® is

e e _@/ﬁj-
s R e

(E) Answer not known

@@mm G}gg.n@gﬂ ureIbUg O LD@QJL@ n Q{mmm Qurar Crawrmbd samGeuafidier
gyl Sl 19 : ; ' PIEys ST 5

=
e

el
© - -
: : : n

E) e Asfucdoma

102. The calculated va_lu'é- of 3% is
(A/ Aixvajfs' +ve
(B) Always—ve
© 0 S
. e ;
(E)- Answef not kno.vs;n

: P _.-m'_{ggms—,aﬁ}-l_.mun'_p mgm_q _
B G crim
B o e

o

oy -1 .
e Gahdean

e e Ak ot.- : : - CSMA/2022
; N : L : [Turn over



103. '_T.he binomial d.i_stribut.ion f().l." which the meaﬁ 1s 4 and varié_nce 3, then its.m_(.)de_ ié
& 4 e e ®) 5 |
(E) Answer not known
rr@gjuq ugeuéﬂci_rr &Urr&'rﬂ 4 .LD'Ijjg]jL.b Qﬁeﬂ;j}umfs GI"GDﬂ'(fD é{;@@%ﬁ)l_u_l @5@
@ o 5 "
e e

B Ao Asfucidma

104. Fourth order moment about méan for a hormal. distribution is

- (A) =
B et
' (C). 30

W s

(E)  Answer not known

: _@_ﬁ_;e‘pﬂ@nsu LIFeuedlesT &mf&ﬁlsmu.ri@un@&,g ;r;rreh%é;neﬁgj auflang @ﬂen&aag,@g)rremas

4 o’

® o

@ st
oy 3t

® e Gsfluciom
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105. The correlation c_oe_fficient between x and y is 0.6. Their covariance is 4.8. The
variance of x is 9. Then the S.D. of y is -

e : = G.6
: = 5
- 3x06 7 48x3
e Bl _ 438
C : : : : D
& : ey ( ) 9 x 0.6

4.8x%x 0.6

(B) Answef not khown.

: x, y ~&(&, @GH}I__GU_IU_IH&T G:QEITL_!TL] Genraid 0. 6. é{g,eafr @smw wrmiLmh 4.8. x- &t urj@ug)utq.
9, ererfled ¥ - mglu_aﬁleua;asm

| A e ' 0.6
Y 0s e s

. 3 K s e
_(_) 48x0.6 | e

E) oo AsMueiome

108. | If the correlation co-éfficient is 1, then what .is the-.rélation between x and y?
.'(Mmearly related i . ' | .
(B) | Not 11near1y related
(C) Curve hnear
D) Not curve linear
(E)  Answer not ].inown-' .

SLADaEAs 1 aafld x &E&W yé;@td @enL_Cui 2 emen ng_._l:rq GGG ?
@A) - CpiGsm e BEsED e =
B  CriGeiqn Bossrs
i (C)  cuamerauamy Ggﬁuqeﬁ.@@é@m
'(D) CUEDETEENT Camiiged @@é;é;f@j '
E) oL Osfuddms

T s rENIARegs
' : : [Turn over .



107 lf two dluxq are thrown what 18 the probablht\z that the sum 1s greater than 8

y 18'

' #
® &
' 5}
(C) =
§ : b s
D) %

(E) Answer not known :

._gf;rm(a LSS ET Gﬁ&i__ILJL_I_FTGD @g’;l‘[@ﬁﬂ;&;@ﬂﬁ‘a‘f am._l_su -8-g Gﬁll_ agﬂaswnas @@aa@ju) =
HLDSEE] a2 T

@ 2
© %
®

E) oL Asflueibma

108. How many different products can be formed with the six letters a,b,¢,d,e, f?

@hoss G
© 63 D 70
(E)  Answer not known T

- a,bedef Gfé&rm' 6 sr@.g,@é;e;;smmés-- @5#@@ TESeaT cflgLomer @un@-La;Gmm é@@unésas-

WPgud? e | |
Ay &85 " | - (B) 57
(©) 63 S am

(E) dfe Gaflusiame

CSMA/2022 | 54 e ' | s



109.

&

HP@@:P@Q:P@Q:%meEJ=LPQUEg=%mﬂPqug;ﬁtmn
5 : _ :

P(E, I A)is

iy 55 . '.
A — 3
- L 119

o EE i | : =
W > . o
118 . 116

(E) Answer not known

PE)-P(E)=PE)=1, emap PA/E)=Z, PAIE)=c wppid

| PAIE) = % crar @@pare P (E, f'A) 6t m@tl_l.q GTETLIG)

55

L e - |
R e i) B
ey | o : ® 15
55 e Nenbe o S
& - - s s
£ T8 . ; 4y 116

b (E)- eflen @gﬂuéﬁ]@mm."

e

n persons are :s_eated on n chairs at a round table. What is the probability that two
specified persons are sitting next to each other always? : e P

| s A

L &

. | e
- n : n

(E) Answer not known

QR GuLL mq.@ﬁl'éofrsﬁ Guarsliey n pErHETSIdD 1 BUTSET ADTSDTISET. SIS @EHET
GOl L @@ puiset WwLHO eriGuigid SiEdHCaGu Sw@Eory Emes Hlapsse)

wingl ?

1 A 9

o o
g - o= i

(E) ol Gsfluciiee

55 = ~ CSMA2022
' : - : [Turn over '



111. The coefficient of skewness is

a7 S - e L
y = . : 5 _ : (B), b
S

(E) Answer not krown

Can L gawsib TETLE -

N

N
|

Q

X - , . =
g e Ll
e : N e
e L o 222

(E)  eflen GsMucioaman

112. Pearson’s relative measure of coefficient of skewness is -

(A)  Mode-Mean = (B) Mean - Mode
~ Mean — Mode _ D) Mode — Mean
Standard deviation - Standard deviation

(E) _ Answer not known

Suirsafler entus Cam L sQsip iemae . =i DGLD.
@A) s - &Urraciﬂ ' o _ '(B)'_ synadl — 1psh .

o 2 | ® - syna

gymedl — 1p&(H) OE0 sy

©) (DI) gS]L'_L_Qﬁla)és_asLb

S allevssid

(E)  eflan @gﬁ]méﬂs’us’mm

- CSMA/2022 B



113. The Fourier sine transform of ¢ is :
T S aaE E

A — e (B sEbe 2

@ {25 H} ®) EL__?)_}

] o ER

(E) Answer not k_nown :

e e -smmen Sol MW Gﬁ)a:.éﬁT.g@.LDﬁDﬂ).Lb GI'.G'DTIJ@J : :
@) \/; L? + 33]---_ e _ . ® ;r[s2 = 32]

ol A 9 s ' _ R
© ;Lz+32] e ;[32_;32] |

(B e Gpfucidme

114. Ina Fouﬁer traiforn, Flf(x)] = —is F(s), if
Wf(x)—)(}asx—)»droo |
B f(x)*wasx->+oo '

) ) Dasx 0,
D) flx)> wasx—>0

- (E) Answer not known

. @@_;;_g,mm > puonpile, F[f(x)] = —is F(s) aafle
N e bma sy e T
L ke
- ©) flx)>0asx >0
@ fo)o caxsn
B dleL Opfucvame

57 L CSMAGEE
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| : i, bcxen e . -
115, If f(x) = {1’ ** =7 then the value of the Fourier Co-efficient @, is
i N . 7 xne Py S - Sk .
cagpe. ot B) -1
iy 2 Sy o ®) <2
- (BE)  Answer not known
I ey on

e  aafle, Sflui @Gemrad o, -6t WY eTreTLg) -
V.om<sxz 2u i -'

-f(sc_)':{
@ 1 ' e

S s sl D) -2
E) o Gsflusidme

116. The Fourier series expansion of f(x) =% in thé' interval [—' 72'_, J’I]_iS

@) 2{cosx L Cos2x  cos3x }

3

® oy ok i
. i 3

(© 2

o “gin 2x  sin 3x
8sinx + -+ :

| _ s g
'(D/'Z[sinx—smzx+Sm.3x.—-"' .

(E) Ans’wer_ not known

[— z, ;r] -Gref&r,m @Gm,_@eumﬂuﬁ}sb f(x) = x TG &r_rr’rélérr soL LT G(éf,rrl_r'r

cos 2x cos Sx
—— +

(A) '._2’:cqsx+ -

(B): 2 [éos B T Sx. =
: R
oo [sin’a_c s 2% + 511;33: +

D) 2|:sihx481n2x+.81n3x—----} '
- g 3
(E) oo Osflucfdme
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1T

If ¢ isa constant vector then Jc;ﬁ ds =

(AW . : B) 40
¢ s 0 o o

(E) Answer not kn'd.wn

a e wifld Aesuar aafio [aAdS =

e o g

ChiEr S . = man

(BE) ofleni_ @g)ﬂu_raﬁlcbmcu .

118.

Find the work done in _md_ving a particle' in the force field F = 3x% ; (2xz il y)} + ZE 3 :

along the line joining (0, 0, 0) to (2, 1, 3)

5 g -

(B) 15

@’

16
4 5 e

- (E) : Answer not k_ndwn‘

6 sswar O, 0, 0) wppB @ 1 3) Leelswer @oemseh Garigdr ayfuns,

F = 3x% + (2xz — y)] + 2k erénp Aevsss a;ér‘rg,g%]é) B&TESID CalmasHnamand: Gears.

s

| (B) 15
T
(D) 12

(E) eflen Qs Ruicierenes
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(A

® J]ras

e . B

(E) ~ Answer not known

. m—m mﬁuu é-;iomgﬂ

* ® [[5tas
| >
© H;’;d_é". pel - -(D-)'Héds

(E) oL Asfusidma

120. The Max1mum value of the dlI'OCthIlaI derivative of the functlon g =9x% 4+ 3y* 52 :
at the point (1, 1, “4) is :

Jese e

I'_(C)- '_138_4 - D) 1212

(E) . Answer not known

¢ = 2x* +3y° +.5z2 Grarrg) gridne (1, 1, —4) eremm qmaﬂuﬁh_g@ @G@&Gﬁ@maﬁ@&@@ﬁlﬁh |
Bu@ugs vy Wwinmg; ? e : :

(A) 1652 L B) 1650
(€ 1384 2 _ ®) V1212

(E) Gﬁ].G_ﬁ)l_ G flaieeamen

CSMA/2022 e o e i &



121. The grad (log[f]) is

W - Vs
© = -

(E)  Answer not known

grad (log'rfi)' aramg

@ = o L
: r % X : 1 : o

o o 5
. - e

B dow Asfudiame

122. If the vector (x + 3y) i+ (y — 22) }+ (2 + az);e’ is solenoidal the value ofdis

A 0

gy =1
N 2
D) -3

_ (E)'_ Anéwer not known

(x + 3y) f+.(;'_v = 22-).}+ (x + az) k 2Tl @i Gurﬂéaﬁj)@j .- @;r;ﬁuqm QeusL it erafled . a-er

m_ﬁqu wrg?
@ O '
B -1
(© -2
D) -3

E) oo Qsflucidme

e | CSMA/2022
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123. L m—J—-—} =
= - s+2) +16 _

S eXaindt | gt sindf
- 4 = : \y 4.

' 2t _ = : 2. : _
©) e” cos 4t : Dy e cos4§

4 = _ = 4

(E_)  Answer not known

Z—1|i : 1.-.-]:
s +2) +16

- g - I _ g Sin 4t
@A) 1 . . = _()__—*—.4_
e 4¢ 2 e cos 4t
C S e e ane et
(C) . e sl -~ (D) 1

E) et Qofucoms

124 Li{s(sia)}: >
(o)

@ bl an
@ ol e - P -

(E) Answer not known

_1.- 1 ! - :

k {S'(S+G)}_

= T e = o

(A:)_.. a(1+e i - (B) a_(l -e)
14 —a?z. = : : 16 o

(©) 0(1,+e___) _ (p) a(l e ).

(B) ol @gprﬂu.ieﬁebmep
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125.

126.

The solution of the partial differential equation ptan x + q-tan y=tanz is

@ ..Q[sinz,cosx]:{). o ®) _@(siny,.c_‘j_SZ];__O :

8ln y "cos y 8IN Z COS X/

sin X ’*inz. e 8 (o b -
.(C) Q[. ,b . ]:O W@(any’smx]_: 0
_ \cos y cosy) = S 5 S \slnz siny) ;

(E) Answer not known

- p tan x + gtan y = tah Z eTehm u@g GUEN;USL@&_ FLOGITLITL 1q.607 ér‘req

& go['s?“ z o x] e ® @[Sl.-n yi‘l-l) _ 0
. ' \siny ' cosy - ' \sinz cosx
© Q[sm.x,sm.z] - . O o (s%ny,.s?n x] .
- " \cos y cos y : : :

sinz siny

B  ofa Gsfucioma

The partial differential equatlon obtained by ehmmatmg the arbltlary functlons-

f and g from z = f(x+ay)+g(x~ay) is

@) t=ar
® r-a L
(© r=d%

\M t=a’r

- ® Answer not known

z=f(x+ay)+g(x- ay) @& Bops Gf@ﬁ@i@wrr@ BmiL{eaT f mmgum g-m Bsd

_ﬁml__asasu(;]ug;m u@ﬁ suemasuﬁL_@ FOGTUTEH.

(A) o = ar —
B - r=at
WE r=un
®). t=a’r

(E) eﬁlam__ G]grﬂuaﬁia)msu

63 S | CSMA/2022
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197, Solution of the equation zy dx = zxdy + y°dz is given by

Pl

- (A z=ce” S B) z=clog F)

HEy 2= le.}g{gj - = : MS S

(E)  Answer not known

zj dx = zxdy %'y_zdz ér@"mg) &meﬁuﬁuo_rm '_g_%r"req .
A z=ce? = = B) z=clog (ij

(C) . g clog(z) : : : '.(D_) z =ce'!?

(B) ol Qzfluiciivma

= ’ :. : E . dy\d iy -

128. The solution of the differential equation x a—J 2% oty - 0is

| A y. = ~.2xc + ¢’
| (My = 2+cx + ¢
© x=+Zyid
O vasdved
(E) ; Answe_r_ not known _.

L (ﬁj + 2x g—z ~ ¥y =0 aam euenssbsp Fwetun e Siey
E ' :

dx _
@  y=Emec
e
(C) - x= 2yc + ¢ .-
O z=2mred
- S SRusen

CSMA/2022 . =



129,

130.

The pérticular intergral of_(Dz + 5D + G)y =xtis
o A e ] b 19
A foE ety S : Bt =t S
v [x 3+18} . \We[x 3 18].
(C) ' 1[ 2_@’5 Q] (D) —1-[;\,2 E’.‘:,,]_ﬂ
3 3 15 : 6 & 18

(E) Answer not known

(D2_ + 5D + G)y = x% -6 HPLys @gs_srrsmé;

_ % e o g R
e }_{ﬁ _5_"”. i 1_5_1 e : (D) 1 [f * S_x = 1.9_}
3 308y : 6 8 18
(E) G)S]GBL Ggrﬂueﬁd}mm

The particular integral of (D* + 16)y = cos 4x is |

' .ﬁsiﬁ x = ; . ixsindx

A - B ———

. 8

=7 'xsinéli Sa i o XCOS X =
. W _ . o) —=
: 8 _ s 4_

(B)  Answer not known

(D_2"+ '16)y = cos4x e &LoéaTur_rl;Lq_sisr Apiys @gﬁ@m

(A) xsinx : gy xsm
e -
T e X COS X
c X sin D
T G

@) oL Asfusidme

-  CSMA/2022
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131. Which one of the following is a Clairaut’s equation?

(A - y=(x-a)p+x*.
By +a)p+y°

g (C).' y={x+a)y+p?

\(Ba/y =(x-a)p-p*
(E) - Answer not known
ggpéséséﬁmgeug')gudr eTbg sweTuT( HQemiigr &maiwu.rr'@ 2
@ y=(x-a)p+a*

B y=(E+d)p+y
©) y=(+a)y+p*
@) y=(x-a)p-p’

.(E)_- ailanL Qg iilwelléane .'

132. The solution of p = ¥’q* is given by
(A) 2;'a2'y+_alogx+b_ - B z=ax+by+c

vzzagxialogerb. = D) z=a"+b"+c

(E) Answer not known

D=y’ Gran #Loainu_rrl'_tq_eh Erray e SLb.
(&) z=da’y+alogx+bh | " B) z=ax+by+e
(C) . ziagxi__alogy+b' = D) 2=t bue

(E)  &err Osfweidene

- CSMA/2022 ' e



133." The rdation'be’tween Beta function and Gamma function is

- O  plmn)=-

- ®  Bmn)=

©  pmn)-

© Bl =

(A) ,B(m n)=I(m)+ T(n)

I'( G _I(m)T(n)

F(m+n)

x@_ﬁwmge———~

C(im-n)

 (B)  Answer not known |

S gnr‘rt._]és@Lb, FMOM SMTLEE@GD 2 der Qemiy

@ ﬂWmFFWHHM

_L(m)T(n)
I“(m+ n)

Fm)+ T(n)
I'(m +.;'r1)j
F(m)F‘(n)
I'(m-n)

(B deL Asfudiome

- 134.

fei e e
AP Tin+l) - 2 H(Fn_

Wt om0

(E) : Answef not _kr'mwn_

. n>laeld, (r-D)F(n-1) =

A) T(n+1) T e i | (_B). i
Wty o 2 i D
E) oo Opflucidoomn e |

61
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: i . - . = 2 : . : : : ; - : 2
135. The radius of curvature at (0,a) on the curve VR Cl_(_ﬁ_)) -

_ _ = _ x
g : (_
@ - o R
. (C) o . sy | . _. =
. Answer not known : :
T ; s e
vy = 227 7 qranmm euenereuaniss (0,a) eramm LemafullLgg1 euenerey < oib
R B L

B e Osfudons

136. The radius of curvature at the point {acos® 8, a sin” #) on the curve xm__% e
is given by ' | '
(A)  2acos@cosecd
(‘B) Gy cot & cosecd
(C) Sasinfcotd
.(DVS& sin @ cos O
(E) Answer not known -
(@ cos® 6, asin® 9) ey Larafde x22 + 7% = &*'? eramp auaneTedin, AUMETR| LD
(A)  2acosfcosect
(B)  2acot@cosecd
(C) 3asinfcotd
_ (D) 3asinfcoséd
- (E)  ofler _Gl;_;,fr]u_léﬁlsbmeu
e s .
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187 '_Axisbf the parabola x” = y is
&) y-axis ' . B) x=1

Mx -axis . = : D) x= .—1 =

. (E)._ Answer nof_ knov?n'

%% =y arem ugsu'emmu_[(&,_@ﬂs&r-ér&&

By - i o1
©) x-sis | = M) x=-1

B e Osfucdome

138. The _asszmp;cofe of x? +.4° .— 3axy = 0 is ._
(Ai_/x +. y+ .a =0 |
v ono
| (O &;x%a ='0  :
D x+y-a =0

(E) = ‘Answer not known

x4 y* - Baxy = 0-6r iy eflansg G]gﬂ@(ﬁé;rr@ : .%@L'D.
@ xﬂ;m;o "
® x-y+a=0
e
__(D) ._x__+:y ~a=0
® oo Gt

e e .  CSMA/2022
S : e [Turn over



- 139. The'value of J‘.(a.x +%J dx 18
X :

— b - a’x b

gy fw D B 4

&) = : L =R _+x
o - ax’ b
% VM E X

(E) Answer not known

J[ax +%dewuﬁlds_r-.m§,]u|_[ :

2

' b ax b
A L B
x2 b S b

© 2 +x'. D) 2. X

B oL Qsfucddns

140. Find the maximum value of l_og ¥ for pdsitive values of x
@ e R e
C) -- D) -e
T . S | _

E) Answer not kn'QWn

log x

 x -ér Gpir mguqa;@é;@ 2= g Qusto o iy —
A e - ® -
: 1 _ e
o - - D) e
€ : : o

(E) _. G_:S]G;)L_ @g,rﬂ.maﬁld)mm

CSMA/2022 i = e 70



141.

If x* + y* = 3axy, then find —

@)

dy
At
%% —ay
2

: =
o - '“3’
Ay —ax

(E) Answer not known

7y =3 axy.-erafled j_?’__mm FTEHTS

X
B
.yz—agc
-

(" - ax)

(E) : aﬁlm;_@grﬂméﬁ]abcméu

142.

o)

®)

(D)

%'+ ay
¥ +ax

%° - ay

¥ tax

®

x” +ay.
¥ +ax

xP-ay
¥ +ax

If u = 2(3;:2 —yz)fx‘?‘ + vt then Z—u =0 whenx =

X
@ 012
B0, +1
© . 0+3
a2

(E) Answer not known

@, 0:2

By 0+1
©. 03
. 42

.(IE)_. et G!g,ﬁ]u_laﬁ]mcmo

71

u=20x* - y)-x* + y* aafled x :é-m@mgun@ gﬁ )

. CSMA/2022
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143. If H,K are two subgroups of group G, then HK is a sub.group of G iff
(A HK-=1 o 4 'HK:KH; |
(C) HK=H'K?*. - e - (D) None of these

- (B) Answer not known
H,K crenigy. G T (GSSlem o L GBS GTGﬁﬂG'U-,. HEK aenugy G -ar e @elonarmed
@ e - (B) HK = KH | '
& - (D) Gupsar_ ageidmn
E) oL Asfludaama e |

: 144. The remainder when '2_46 is divided by 47 |
@3 = ® 2
(E) - Answer not known - _

e e a
= - @) 0

145. The rank of matrix A =

_(AA . :
©) 3 _ e Wi
(E) Answer Ith known- : . : ;

e E s I e
o B ]
w o o
e
wn

5 3 sl
A=|0 4 6 erenm el Srib 4TS
: 0 6 9

& 1 - e
e 8 i S A
(E) e Qsfluelovme :

. CSMA/2022° ' it



146. A matrix A is diagonalizable if itis

(A . A diagonal matrix

~ (B) Singular

147,

~ (©) - Symmetric _
: (Mimilar-to_a diagonal matrix

(E). Answer not known

A aam g afow @GmuaﬂL_L_uu@g,g, Q.plq.ll.]LD crsam)rrco e-;qgj (0
'@@5& Ceuair(pIb.

. (A)'I epaneeil L c%saaﬂ_
£ (B) - eupeyeer él@stfﬂ
(©)  swsbi e

(B - @S]sm_ G]g,rﬂuaﬁ!a)@a)

Coefﬁment of cos" 9 in the expansmn of 2

@ 2
T

®) . _Answer not known

B e Apfluciome

73

- (D) epeaeil L c:'msabﬂas@' m@@surrgg) St

nné’

sinf

mnl'

(D) 22n

ng —dﬂm aﬂrﬂmrra;&g,g%]su cos™ ™ 6' - i @amrasm

-sin & :

L e @ 2
o ®)

g0

CSMA/2022
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s il tan @ + secd —-.1
: 60 tanfd —-secd +1

e | = - =
e ' @)
(E)  Answer not known ' : '

. tan@ +secd -1 % :
Lm -G STETSH
6->0 tan @ —sec@ +1 : i

w0 s
ey - L
E) oo Asfludoms

149._ _'The valueof 2 |1 + (logén)_ + (log‘én) S Qo} is -
(A) e e (m 1
: n : : : : n
1

et s
: _ fai : : i

(E) ' Ans.'Wer_ not known

o 2 . o=y v =
-2{1%(10&? n) +(10g'e n) +»1-caoj].—5irr i

e

s ® nr

n
Gt o ® n-1
o S n

(B der Gpfluciome

- C8MAMO22° . T

T



. b . . e ; . i o = 2 : A3 ‘
150. The coefficient of X" in the expansion of 1 + L + Ui + it +--- to o0 18

= L m |3

: ; on Ly = . . : : = '2ﬂe :
e \{E

.2’-‘9"' i : o e 2“e2_
m . : | .(D)_ I—n

(E).- - Answer not known

©

= o 8
_1+2x+(1+2x) +(1+2x)

+---t0 o0 erem el x”-uGer Qas@'. -

=g e e s ﬁ
S o
2"e" : e ey D) 2%’

E) o Qsfucidme

151, If a,ﬂ;y are the roots of the equation x* —3ax +b =0, then Sla-Bla-r) =

.(A). 3@_ = = = - (B Ga-
s o e e

- (E) Answer not knoWn

%’ ~3ax+b= OIIG!'@T;D FLOETLIM 1 67 (gasuréjasdT a, By aafle > (a-pla-y) =—

. %@L’D. .
i - e B) 6a
& o ) e

(E) eflenr Qg,rﬂu_sﬁéoenﬁco

Lo e CSMA/2022
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152. For the given L.P.P, the optimum solutlons x, and x, are not 1ntegers In branch and

bound method, the next step is choose w?actlonal value.
(A) © Smallest _ : ~ (B¥f Largest :
(C) Negative o .. (D) Zero '

_(E) : Answer not known

@@ Gprﬂu_lsu S aaam‘ra;é}sn‘r 2 &bs ﬁrreqaam = LDg)QJLD X @@Qmmmn& @mmng)

ulesdled Smerser LHMD euFbUSE wepudd @g@g,g,grw; s (Glésrerr
Sl erHEE wrHD- Gajmr@m _ i
A  adw B : (B)__Gu_rﬂtu

©  eop ' e el U g
EB) o Asfueiome St

153. The:formula-for finding value of 'game__without saddle p‘oint'.is -

Ay Qi1 Qg |
Az ag1 Qa2

(A) },.: -ty _amazz — (M 01105y — Qyy Gy

(an '-}'_alz) (a21 + ‘122 ' Gy t azz (al2 + Qy; )

(D) y = 51 Qg5 -+.a11alz

(©) E =0y Gy + Ay + Ca (o, + 0. ) Ao, +ag)
: a1 T gy i TRl

(E) Answer not known ..

_ _§|Epa;&rr@_|m &mﬁmmuqm@rﬂ @mmrrg, aﬁlemrarrmm_qsm wSllieny sTanb @g,,é!rjw

ool ol
A [011 am}
Ay d21 Qg3 |
- (A) . y = Gy _q.2_1azz T (B) y : G195 GGy
' ' (all' & aiz) i _(021' + ‘322-) T an + Qg — ((112 = a’.?.l)
O peaeptagit, D g Sutn it

( Qqy +a22) (au +O"Iz)

(B oL Asfusiome
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154. A manufacturer has to supply hls customer with 600 units of his products per year.

155,

Shortage are not allowed and storage costs amounts to 60 paise per unit per year.
The set up cost is Rs. 80. 00 Find @°

| (AAOO un1tsx’year (B 420 units/year
- (C) 423 umtsfyear : S D 421 unitaf_year' .

_ (E_) Answer not known

Q(m g,u.;rnﬂuurrmrr sTEIenL I aﬂ)ug@tﬁlm @@[_551 600 ﬂw@a;mm @a;rr(ﬁeurrrra;@j BT

Cauam@in. @Hd . upprE®D @eusmeu Cugud Qur@Lsmer sr&fmUds meaubss

.-'@arrm@u) LFewe] & @!méﬁg)@ QT G}J@Lﬁ,ﬁﬂ)@ ep- 0.60. @([5 FODISE @Gueaas Hlevaw
. Qsoay . 80 Q°-ews sraws

(Ay 400 sa@sar/ei(mLLd . (B) 420 ﬂw@am;m@_m

(O 423 swEsaT/eimLDd o 421 c@{@@&fﬂ/@_:@l_m
E) o Asfusiome | ' '

In the clasmﬁcatmn of queueing models as’ (a/b/ ¢} (d /e) the third symbol ‘c’_

specifies -

(A)  Queue discipliﬁe |
(B) Capamty of the system

"(V Number of parallel service channels
(D)  Customers’ arrival time :

(E)  Answer not'know_n'_

'_Gurﬂan& Lnnéhﬂa;ansrr (alblc): (d/e) TG mma&uu@g@m@ur@; f_lpGﬁ[U)lTG]JQJ @Jﬂuﬁ@\.‘c’ =

aewss GHEEDS 2

. (A  eaflos @ussbd

(B'). aufleng Qmm&ﬁie&n Gl mereraTey

(C) '@@wé@&mmé &rrmr,rrs;a;aﬂeirr raTafGems

' (D) Gurnq,asmasu_lrra‘rrrasefﬂm almans GEHILD

(E) &en Gg;ﬂuaﬁ]susmu

i e CSMA/2022
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~ 156. The PERT analysis, the value of o* will be.

(E)  Answer not known

PERT samsfld, wrrguufr._ﬁ_tq,cﬁ Lof,]uq o’ wng?

- 2"*_tp~—z0 B s t_p;__toz”'
© c_r_.—( ~ e 5]

E) oo Qsflueivme

1R - The cntlca] path of the network
; ' ‘Path: 1-2 13 15 23 2-4 34 35 36 46 5-6

 Duration: 8 7 12 4 10 3 L

(A 12346, o __M/Lz-zl-ﬁ
TEECTEE . (D 138

| (E) Answer not known

Cumes: 12 13 15 2-3 2-4 34 35 36 46 56
e BT 1 41008 5 10 T e

: ﬁﬁhﬂ)_tﬂmmmg,ﬁm aﬁ@éaaﬁlu_luu-rrsmg ——— BB LD.
gAY iSEaa® e o 0 B8
© 186 - | . @) 136

(E) GﬁlmL_ @g,rﬂusﬁlmmm

e e e TR



158.

.

160.

In the transportation problem : method gives better initiél solution than
other methods. e : Eics

(4)  North-West Corner = ~+ (B) Row minima

(C) Matrix minima ' Vogel's

(E) Answer not known'

- CunsEeursss marra;aﬁlco : - pap LHD opsmarell. APHS gL
- Sfeyser F(mHLd. : ' . : G ch T :

@)  wGops poe B) Hondsd dflug
(0 sefde Aflug (D) Cansdey

(E) fer Gsfluseiaome

_ The transportatlon problem i 18 a partlcular case of

(A Linear programming probIem - ® Programmmg problem
(C) Assignment problem ' (D_) N etworkmg problem
(E) - Answer not known S ' :
; Gurr&@awggja; a;em&@ _sreﬁrug - s @@ Afleur@b.
@A)  Coflue Hrorss e;eﬁﬁré_;aﬁlsh? % (B) ,r_F;]lje)rré;as e
(C) @@$£L®é§ &Gl &8 6t L (D) Geverus serésder

(E) e Qsfuefoma

In transportatlon prob]em MODI method is used to ﬁnd the

A basm solution
(B) 1n1t1a1 basxc feasible solutic_)n

((V-_ optimum solution
D) feasible solution
(E) AnSwer not known

Cuné@eursg a;mmeﬁlsv MODI apepm aarrgﬁ&rug,ﬁ)@u LwerL RS D g

(A) auq_uuam_ Sirey
B)  =mou cgqug_uuam_ @m&g;g, 5;[‘(@4 _

5 (8] &as‘r_rjg Siey

D)  Qesps Siray
E) e Qsfucfama

e CSMA/2022
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.1.61. : Max Z = cx _
: Subject to Ae—b

%20 : i
is the : of the linear programmiﬁg. problem.
@A) Canonical form . . (B) Moderate form
('Mtan'dard form o e (D) General form _' :

(E) Answer not known

- QUHLWLTES Z.= cx
ﬁuﬁgwm&am Ax=b = :
Lzl
.i“.Tl'GiiT.ugd G i IQI;_L_(BD@},DSS_.‘BSM&E@G'DT =
@) Puioar ugaid - (B) Vg agaid
© B (o) 57 amad - (D) Qung augad .
E® e Usficibma e |

162. Find the radius of gyration of a solid sphere of radius a about its diameter

(A) -?a. _ e : - (B) ..ﬁa
0. _vﬂfﬁa __

(E) e not known

| a SoE b Qsmam_ b Seimio Camergder spnHd ,rsHaan aSILLg,gleﬁs&ru LBl

FMCHTS. :

e AT
(C) £y = e (D) @a

| iR 5
B Ao Osfucione '

CSMA/2022 SO Bl s Tt =



168,

If P and Q are two like parallel forces acting at points A and B respectively of a- rlgid_
body then if the resultant R acts at point C on the line AB we have

(A) R= P+QandP><CB QxAC
(B) R=P-Q and PxCB= QxAC

VR P+Q and Px AC=QxCB

(D) R=P- QandPxAC QxCB

(E) Answer not known _
g m@m@m Qe @55 @mem@ﬁlsm&a;m @({5 azl_qgjasesu Qummafiar A, B eregyid
yereflsafiGa srégdlarn oflassarn@d. @l mssafiar alleaaray R AB cremm
GasrrL_Lq_su o aremr C eTgnith ‘yerefludled G}&u_lwu@éﬂmgj GTGtFﬂGU e -

A) R=P+Q wppw PxCB=@Qx AC

" (® R=P-Q wpmd PxCB=Qx AC

() R=P+Q wigbd PxAC=QxCB
(D) R=P-Q wpgi PxAC =@QxCB

(B) Q%ml__ Glg)ﬁlu_leﬂebmcp_

164,

Supﬁose O is the circamcentre of triangle A:ABC. Forces of magnitudes P,Q,R
actlng respectlvely along OA,OB and OC are in equlhbnum Then P Q R are in
Q _

the ratio 2 === - where a, )6 y are

_ a ¥ :
A a= é’in A B= sin.B; y = sin-C Ka: sin 24; S = sin 2B; y = sin 2C
©) é = sm—g—, b= sm—g—, ¥ = _sin% D) « =.s_i1_1 3A; B =sin 33; 7.=. Sin_S'C
(E)  Answer not known . i
O erarugl s&Cament AABC Qg &g‘)@]sﬁf_l_ eﬁmuLb AT MEUSSIS Qasrrsi-r(ﬁajrrm. 2
OA,0B wpgnd OC oier weopCu P,QR-o Qeuoupb ssfsdr swfloauieo
: o ;

.__&GiTGIT@T. Iﬁ]'esth_'rl_‘r. P,Q,'R'cgéluamgu £ 5 GTEHI aﬁ]éﬁlg,gﬁm o drene miE o,y

_ gy 'y
GTGTLIg e s

A a= sin A; B = sin B; y =sinC (B) a=sin2A; f=sin2B; y = sin 2C

© a-= s'm%;- .ﬁ'x _s:ing;.j/ = sin_g (D)\ a = siﬁS_A; B =sin3B; y = sin 3C
(E) oo Osflweiioama .
| b e CSMA/2022
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165. Forces of magnitudes 3P,4P, 5P act along the sides BC CA,AB of an equﬂateral
triangle of side a . . Find the moment of the resultant about A - :

@) = 3pa-[§]£ — ® -2pa [‘/‘E’J

M&oa(%i o w m{%

(E) - 'Answ_er not known

Bl

'I.a <@ Herbd Clsireiyy @@ FIOLIGS @&Génm‘&,“ﬁm 'uésaerJai:GiT BC,CA,AB a.lgﬂ(f»u_l_
3P,4P,5P wpapGu SADGEET Qamair eflengae Q&ms\)u@ﬁ@m}g arafld, - Gsm@UY
Gﬁ]Gﬁ)&‘-u_CI]GDT ,é,l@qu, ﬁ,n)emsorA @eull LpHls smems. :

@) *_Spa[%?éf e —zpa_[%?;
.'('C) | _3pa[§)z e e 2pa[§J?é

(E) oo Oaflweidema

166. Moment .qf inertia of a thin uniform rod about an axis at the end of the rod and
perpendicular to the rod is - :

g 5 s 2
@w = o o
Ma® D) 2Ma?

(E) Answer not known

@@ GQuodu §|]rrarr asq.mfﬂaﬂ & @Q@@mm m@@m GEm@§§W5E G]&sogqm QM

siEflevarys QuImss <ibss sbder ﬁ]meuu:g Smussmer — 2LGLD.
Ma® . Ma? T

Ay _ : B

(A) . . = ( ) o

© ﬂé"’ - D) 2Ma®

() ofleL Qs flwelcrena

oEMABGSs . oo -



167.

- 168.

Ay

Two men carry a load of 224 kg. weight which hangs from a hght pole of length 8 m,
each end of which rests on a shoulder of one the men. The point from which the load
is hung in 2 m nearer to one man than the other. What is the. pressure on each

- should?

Ay 80,140 i B 84,120

& 8o 120 Weax 140

(E) : Answer not k'nown

8 LS ,r_%emn ClamemTi & aﬁlmes@a; &mug@m FeIGeur apaanyn @eu@eurr@ weaflsfer

.ngmuLmLuﬂ@ Qmé@omm 224 & aoLewu a@sss Qsoddamarnt. SIBS T @h

Loenﬂg,@a@j wh@Aprm wallsamrale 2 8 eimHD @@a@mrrgu ngm&sﬁ]uuu@@m@ eranfled
@m@mn@mrﬂm Camrerui en_ufgyib 2 erer SH(PSpSwgs STENS.

B 80,140 (B) 84,120
© 80,120 ' (D) 84,140

(B e Osfudoms

| A partlcle is projected from a p01nt on the ground w1th a velocity u mchned to the
' homzontal an angle @ . The horizontal range of the prOJectﬂe 18 '

using . Rl . (B) \u_,_sma
g : ; S0

_'K-u?sin.‘?a. A . | o .-'(D) usin2_c'z..._ _

o _ g
(E) Answer not 'knoWn :

gemuﬁlm odrer gt usﬂeﬂuﬂleﬁi@pg é]em“l.m__r_gg‘,]aﬂ@‘mgj a - Gsrewmsdler u
ﬁm&@euesg,g;n_m RO gl&ear el L e g6 Sepiol L cliéar g ? :

(A) usina e gt B) u’ sin a
e et B
(C) % Sinzq. -. . e (D) _usin2d |

o . | _ e
(E) _ Gﬁ]cm_ Gg,fﬂu.léﬁle)éma)._ = .

e - CSMA/2022
i [Turn over



169. A particle moves in a straight line with a constant acceleration a and the initial

velocity . Then the velocity of the particl.e at time ¢ is’
() T M+ o

(e fips el S, T =
e L g
(E) AnISWe_r not known

@i sisar CpiGsrigd wroT WPHESD a-b ggjsuééa Geuad u -1b Qaran® pardng erafled
t Crisdle sigar Gausb erenar? T : Sk

GF om0 e B At

- 1 e =3 - s R
G = at’ : - D) ut--at’
© i o : S ()u.za.

(E)  ofleni Qg,lﬂu;lmﬁlsbg)m

170. Find the r_esultant_ of two forces with equal velbci_ties u,u at an angle ‘a’

- (A) 2u.2'cos% . o e _mu,cosg

2
(0] | 2u,cosa_. ' : 5 (D) ucos% :
(E) | Answer not k_nowh

‘g’ GTENm Ga;ﬁ_suﬁ‘a_‘acmg) éf@u@,&,g}é Qe ..Gﬁlma%gﬂah swodlansCousnisedr u,u  erafled)

flenerey HersCouspmsds smams.

(A) | .. 2u2 cgs% e < : (B) 2uco_s%_
_(C) . Qucosa G e . (D) "u,cos%
(B e Osfudome

e o o e o



17 % A Ays.- .54, are eigen values of a non-singular matrix A, then the eigen values of

A7 are ' _
’ G : = 11 1

(A s s e : = (_' e

( ) s 2 it : . ) vl /’LH /1,—,
L s bd =14 =3 . A =1
© fdeeor o _(DJ_j_ =1 = L oAy =

(E) Answer not known

A GTETM @gnmr@; 2 @l @rmﬂuﬁlm #Lrouq @surms;m Ll A Grenﬂso A - GiT é]mul_;

- ELPGVTEIG 6T .
A —-A !_)L 3---5_1 e B AR aaat

( ) ; .. - - : /‘n - = ( ) ;“1 /12' /1:1.

©  -—= === D) 414 11,4 1
i A A - A, : () 5 ; - 2

(E) efleo Gsflueiidema

| | e .
172. 1If 3 is a characteristic root of the matrix |3 5 — k|, then the value of % is
_ — = -k

@) 0

B 1

@ -1

' () AnSwer not -known
e . _

13 5 & cr@sm) el 20 é]g}uq @asuu: 3 sre’uﬂa) k -Gt mg%]ur_;

e | : :

@ 0

(e 1

o 2

- D -1 :
(E) elenr_ Qg flueildame .
= s i = CSMA/2022
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178 Let V be a finite d1mu151onal vector space over F If B, and B, are two bases for V

with m and n elements re%p&ctwdy, thcn

_(A)'_.msn- ' ; : (BY m<n

(&) m=n? | : Wm =

(E) Answer not known

V. oeng F -en Bs@hs @:q_qu)] Liflomeser G!Guast_rr Qeuedl. B, u)g)gnm B.z %ﬁmmm -

@m@@m m, n &quqaam @aarremm__ V -@r <2419 & TR 56T TGS, LEﬂstrrczﬂrr
A m>n = ' : B) m<n

© mEad - D

-(E)' efleni -stﬂm%@@' ' '. -

. 174.  Normalise the vectoi" (%, %1 %J in the inner product spaée RB?
o (3- - 6'] '(B)-[.S' e A 6)
. V61’ 61" V61 © \V29 7 4297 V29
: o j B _(D_) [6 .-_4. 3)
’ [«/— - S
E)' Answer not known | .
e L =1 ]
al_(;}u@asassn Glsuaﬂ R®-& Qausii ( = 4]& ,r_r)@u@\g,gja; -

o (Lt &R

(E) A @g,rﬂmamcumm |

CSMA/2022 . e e =



15

The characteristic of a;ﬁy field is

A zero

176.

(B) © aprime number

V@ithe‘r Zero Or a prime number |

(D)~ neither zero nor a prime number ;

ARy Answer not known

@@g@m R mﬁg‘ﬂw P e r ayong

@ ugeud

(B) .-@([5 LIGIT Tt -

©) uhBub é{@@@ Q(h UST eTeir

(D)- gg%}u_@pm Qeémer wOMID LIsT 6T BTG LD @Gusmu :

: (E) - aflen @g,rﬂmeﬁ]eusmm

Let R be a Cummutatlvc rmg with. umty Then an ideal M of R is a max1ma1 if and. :

~only if

(A) R/M is an integral domain

(B) MR is an integral domain

( RIM isafield

(D)  M/Risafield .

. (E)  Answer not known .

R Grsarugg Gmarw 2@l @ LilLrhn elemerwid ders. au@un@@ R e R0 £rru)m

M- @é,@@ BuGu@melns @@r_ﬁgarm QmpsTe GG

(A) R/M _@gpszrrgg GO( GTEIT SITEIGLD.
B) MIR syers g oo sipmsn
©  RIM syeng g send |

.'(D) MI/R %mg@@ asdT_Lb |

B e Gafudidms

o . - CSMA/2022
' e . [Turn over



_ 177. If f and g are non-zero polynomials U\_r'e'r a UFD then .c(f_g) =

L s

©  df)leg) = 7 cl)ele)

(E)-: A_I'lswer ﬁot known ' e

UFD-& f,g .%Qucﬁ)au_ gaﬁmmmm"uéogguL}'QansmsﬂasdT srsnﬂsuc(fg) =
@ df)rele) L ® ) ey

© df)ice) . ® lf)ele)
(E) allenL_ Gg,rﬂy@ﬁ]sb@@ : '

~198 IF f:[l = J and g’:[ . ] are in the symmetric group S,, then fog

4 213 56 4 3
&6
® @354

) g 4197

® @329 '

By A_nswef not kno.wn_ ‘
f.:[l 23 '4]%@@ gz-(l 23 47] .

4 21 4 = e -

fog aang =

w9

e

O ('3..4.1__..2-)
@ @32 2

(E) = dllen Gsflweiidvenad

CSMA/2022 . T i -



179. If A and B are finite. qubgloups of a group G w1th O(A) and O( ) are relatively

prlme then
T
: (B)/A ~ B = {e}
& Aup-G
A
(B Answer not known
G_-mi@) GRsdld A m@@m-B m@ o ganseiar cuflaeser 'O(A)- WwoHOID O(B)'-_
Hélwemal g LUsTDD eTafldy o : A :
O icBen
B AnB-f{
€. AuBig
@ 4+ -B
B oo Opfucdons

180. If G = @wnez}mmf Z—M}mddmwbyﬂm 2“&ﬂ1hwf—
A e
5 o1 L - D) {2}
e -
'@eum"G:{zﬁ'fnéZ} _Lﬁm@m g_'rrr'.rq fZ —'G '%m@._ f(:n'):?‘ ol oL
£ aa - | -
@ {0 e ® {1
Gany s
(E) .dMﬁﬂgﬂmﬁ®@w. ' =
- = o CSMA/2022
- : - - [Turn over



cwr il Sl
(A)  f is Riemann- intégrable on |[a, b]‘ whereas a <b
V f is not Rlemann -integr: dble on [a, b] :
e contmuous on [a, b]
() - fis umformlv contmuous on [a b]
(E) Answer not known .. s
re-{F e
_ 1L, x&dlgapm ) GTENID &iTLY
: (A). . [a bl-We a <b f fomar @g,_rfem&uﬁh_éo_ &ty

© o
(D) [a,b]-¥e f swédyner QerLiiéd sy
E) ofleo Osfucidma -

1=

; (B) [a,b]- ufled f__ I%LDFFGiJT Qg,rrma;uﬂlgs‘u ST g%'sbsu.
] udleb f @@__G]‘&,nuﬁ_&é]mném &'rr'r'ri__]. :
b]-

182 Any compact subset A ofa metric space (X d) 18

M closed and bounded

- (B) closed but not bounded
(C)  bounded but not closed
(D)  neither closed nor bounded

(E) - Answer not known =

| (X,d) eremm qurul_; Qeueflude, erbs @ 5 as&é]gmrrm @_mmm@m (A)
(A g LDDQILD QUibLIGTaT Semrd
(B) Py pETTed Gurwa‘.ﬂeusurr GewTib
(C) eupbyerer qg;,awrrsu (I:plq_u_I SEETD S
D)  apgw saTEpOe WHDID @JTJ‘LDL]GTTGIT assemr@m /@ '
() &fleni Qg,:ﬂu_laﬁlsucmu :

CSMA/2022 - —am



183. ' Determine the = constants '_a._ and b so that. the function f - defined by

184.

e

fx)=dax® +b, 1 < x < 3 is continuous everywhere

19% + 2a, x=z3

A a=3bhs7

(0 Cuvtieg

.MQ:Z,bzl_

DY g=1be1

(E) _AnsWer not known

: = 2x+1,- x=1 :
flx)= ax’+b, 1<x<3 aemy uerUpEsSIULL &Ny GHED '.G]g,mq-r"r&é}'u‘lrra_s

A5x+2a, x=3 - ' T '
@@L‘Juggﬂ)a;rrm a whHpb b -ar m‘é‘,]uqassmmés snasG

A a=3b=2
W a=2b=0

O o=nbay

®  a=3b=1 . °
®  do Gsfluddoms

If f(x) :x -sin [l) forall x e R- (0),"ﬂi'en find lim f(x)
: e X : xw :

0 e D)

- (E) Answer not kn.o'wn_

)= x sinEl—J, x € R -(0) aefl® lim f(x)-oowé snams.
. K Too _ :

{0 o : = - D)

B oL Gsfudoma

91 ' s CSMA/2022
: i : [Turn over



185. The series
T @ 4

e T
5 8 3 128

(A)  converges

M diverges

(C) conditionally converges |
(D) absolutely converges

(E) Answer not known

L HGEpmi Ly i L
- 5‘5’2832128_%@

@ ewued

B Al

(O spuurfd BOHSD
@)  spQanpEe
(E) = &flenL Qg,[ﬂ'maﬁlsbsmo

186. The series Z %; converges to the su.m _
A0 : By -
e | ' = Wz

(E) Ansv'\rer not known

> |
2; GTETM @@r&@g @g)m_rﬂ@sr am_@g anma;

T e e e

o po|—

-
(B) oo Osflusiome =t -

"CSMA_I2022' D -



187

Choose the monotonically decreasing sequence from the fol_lowing

e [24-1]

(i_v)' {(_.1)%}. . | | i _

gt e

188.

er @b S S )

(E) Answer not known

Merrau(pid Qamiisafledr eRluay @apub Gsmréfaw Gaiey Gaw.
@ [2' + 1) '
(11) [2 - —)

(111) (1 - %]

i { yrd } -

| ' = B) (i)
'(C) _ _(11.1) Siiiad D Gy
(E) der Osflueideane :
Statement 1= Every bounded seq.uence 1s convergent.
Statement 2 .: Every convergmg sequence is bounded.
(A) 1is true 2 is false s : 1is false 2 is true :
(C) ~ Both1 and 2 are true . (D) Both 1and 2 are false

(E) Answer not kn0wn

: aa;ﬁ)gu 1 @su@surr@ GubL@nL W @g,rm.rr@@:)g)u.[m @@w@:ﬁeﬁrm @g,rn_rr@smm@u .

'ahfngj S @@JQ@JW@ @@E@ﬁmﬂ) @g,nL_rr@Gm;Du_;LD QUTLEDL WIS,

(A) 1 o @repLowneg) 2 o GHTENLD ._—ZHGDG\) (B) 1 s amenwowiere 2 _GHITGN LDWLITERTE|

(C) 1 opmibd 2 2 @ DWLITETE 5 (D) 1 womid .2_2._63"0TGMLDU_JG.'DGD

(E) @‘J']am__ Qsfweloene _
| | . . CSMA/2022

"~ [Turn over



<189, The Séhwarz inequality 1s given by

SV

.y Z(S +£){ [ZSJ

(39 ® [Sea(E)Ee)

n=1 n=1

w Z (5_',; n* [ZS T[itijg : .- (D) i (SH__”;).
 (E) Answer not kn_o_v&?ri ; | | .

- ev@eumien gwafled é‘GhTug,} :

n=1 n=1 n=l

A) i (SHﬂ [isz} +(it§); (B) Z(Sntn)‘(iSf][iti}

wn=l n=1

o |sedsEfEd o [Sof(Ee)z

(E) e Gsflweldmena

190. For the function f(z) = e y2=01is

(A) an essential singularity 2 " (B) a non-isolated sin.gu.lar.it.y i
M a removable s’ingulari-ty (D) a pole of order 1 -

(E) E _Answexj nof known

f(2) = e

=0 .GF@TIJQ]

(A) . @@ SITESWPI IS cupliLaref (B). @@ saflenowibm Gu@uqra‘rmﬂ-_ .
(C) R f;éssaésai;uq_u,l Gu@'ul_;eirraﬂ - D) 1-euflersuerer @@ g,J@suED
B o Asfucioms

 CSMA/2022 - L



191,

The value of f —Eiiz 18

2
ol # €

& i

192.

&y an

(E) . Answer not known

dz -
l2]e1 -
m)'zn'
© 4

(B) oo Qsfludiome

_fgf;zﬁ

) 0

@ -9
® 0

Obtain the Laurent series expansion of f(z)=

1<p+u<3

(E) Answer not kndwn- :

75-9

f(z):(z} 1)2(::—2)
i e e
(.C) +1 Z; (z+1)

(E)  oec Qsfluddome

ey
e +Z >

n=>0 _(Z + 1)-’1 .

'7»«_

(z+1)z s

e

= z+1)

in the region

GTETm #rrr‘rﬁ]éb‘r mrn;reﬁn‘rl'_.@ﬁlrﬂaﬁlemmf 1< |z o ll < 3 uEduda &WG@TE.I :

CSMA/2022
[Turn over



about the point z =1 is

193. The region of convergence of f(z) = - = i
: : 24

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

@ el e L PR

(E) Answer nbf known

z =1 eenp yerefloww Qurpss f(z) = o ]i— &1 @HRs® LITAL brens).
Ay el e - B) ]ff<2
© |e-1<1 Lt i

E) oo Asflucidee

sinzz® +coszz’

I;I=3 (Z —.1)(2.'._ 2) dz =

194,

.:-_.<C>"3m:' e oy

(E)  Answer not known_.

sinrz® +cosmz’ ; _
|2]=3 (2 -1)(z - 2)

e o B
e m : o

(E) oflenr @g;rﬂu_léﬁkbsmm

- CSMA/2022 - e 9



195. Which of the folloWing transformation _i_s-isogonaf but not conformal?

YAy W ese
) Wedine
€)' W=z

(E) Answer not known
: &Epésa;aﬁﬁrl_ g‘@mn@m@aéﬂab éLQGcﬁrrGo'o‘r@s?Taﬁ‘ c%sn‘r_rreb, @Gﬁmégmm‘m 2 (HLOIHDLD 6Tg) ?

(A). W =cosz

(B) W=sinz-
oy W=2t
® W=z

(E)  ofleni Qg;’lﬂu_laﬂsb_emm

196. The .transf_ofmation w .=. 1+ i)_.z + (2 — i) 1s a composition of &
(A) translation, r'opation and contra('_:ti.on
(B)  rotation and maghiﬁcation only |
©) :translaﬁon and'magniﬁcation' only
_ W translation, rotation and magnification

(E) AnSWer not known

Cw=Q0+i)z+(2-10) Grsi'ﬂrrﬁ a’@mn@ﬁ;m T .%éﬂu_@mgﬁl_chr @ amEsITELD.
B @ oQuundty s Dpgid sesss St
B)  spp wppid 2 GUOLESSD LGS
Gy :@L_L'_IIQI._’IU_IWL'JL_; LOHDILD &@D@Q@S&LDILIDJ'_(BLD.
(D) @LL‘J@LJ'UJﬁDL], &PHE HHID &@DGu@és&Lb
E) oL Qg,-}ﬂﬁq@m@mu '

M e L CSMA/2022
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197. If the real part of.an_ analytic function f(z) is u(x,y) = sinx cosh y then f(2) is
(A) 2sin [g) + ct, where c 18 a constaﬁt

(B) sin (;] cos [;) + i, where ¢ is a constant

: Msin z +ci, where ¢ 18 a constant

(D) 2sinz+ci, where ¢ is a constant

(E) _Answer not known
(z) et LGpaD sl @mmu@'@ u(x, y) = smxcoshy ererfled f(z) Gremug,j

(A) 28111(2J +ci, @gicu ¢ Grearu@ mnﬂﬁ]@ﬁ]

(B)_ sm (;) cos (2] + ct; (@glso c Grsﬁrugj LDrrg‘}IGLS]

- (C)  sinz+ci, @do c Grramugj LDrrgSIGB]
- (D) 2sinz+ci, BHd ¢ erarg mrrgS‘IaS]
(B _asnm G]g,ﬂu_laﬁleosmu |

198. Which of the following is not an entire funct_ion? .

Vl—it | . &
(©) sinz ; = : ' (D) cosz

' (E) ' Answer not known

&g_uasa;sml_mg)gfﬂso oTgl @@&&muna;r@?

e ® e
_ 1+z gl _ e
(C) . sinz 5 | ' (D) cosz

E) oL Gsflucloma

CSMA/2022 . G oilBe



199. The image of a circle |z - a| = r under the transformation w =

200.

(&)

w=z+b eam o momhnsdear S |z

Answer not kn_own

Fwerum enL Gar@HiuLg

N
(B
©)

®
- E)

'p+a+m=r"

aﬁlml_@grﬂu_!@‘:ﬂebme}

The function f(z) ReZ is

(A)

(B)

)

®)

(B)
(©)
(D)

B)

differentiable only at the pomt 2=}

. dlfferelnt_lable for all pomts__z z 0

nowhei‘e differentiable
dlfferentlable everywhere

Answer not known

s flz)= ReZ T FTLITENS
A

=0 eretrp yarafluded L HID Gusmaauﬁ}l_g,g;aaasgj
eréveom z = 0 qmaﬂa;aﬂ@im m_masuﬁ];g,g,asasg,j

G Cﬁesme' UL S58556DI

G qmaﬂaaa'ﬂ@im Gumasuﬁ];__g,g,a;aagj
flenL Gg,rﬂu_laﬂlcoaf)co

99

z+b 1is a circle given -

—a|l=r e el L gdler QibLiomer aJl_l_g)ﬁ@T
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Read the following instructions carefully before you begin to answer the questions.

10.
11.

IMPORTANT INSTRUCTIONS

You will be supplied with this question booklet 15 minutes prior to the commencement of the examination.

This question booklet contains 200 questions. Before answering the questions, you shall check whether
all the questions are printed serially and ensure that there are no blank pages in the question booklet. If
any defect is noticed in the question booklet, it shall be reported to the invigilator within the
first 10 minutes and get it replaced with a complete question booklet. If the defect is reported
after the commencement of the examination, it will not be replaced.

~ Answer all the questions. All the questions carry equal marks.

You must write your register number in the space provided on ‘the top right side of thls page. Do not
write anything else on the question booklet. :

An answer sheet will be supplied to you separately by the room invigilator to shade the answers.
Instructions regarding filling of answers etc.. which are to be followed mandatorily, are provided in the

. answer sheet and in the memorandum of admission 'Iﬂall Ticket). °

" You shall write and shade your question booklet number in the space provided on page one of the

answer sheet with BLACK INK BALL POINT PEN. If you do not shade correctly or fail to shade the
question booklet number, your answer sheet will be invalidated.
Each question comprises of five responses (answers) : i.e. (A), (B), (C), (D) and (E). You have to select .

.ONLY ONE correct answer from (A) or (B) or (C) or (D) and shade the same in your answer sheet.

If you feel that there are more than one correct answer, shade the one which you consider the best.
If you do not know the answer, you have to mandatorily shade (E). In any case, choose ONLY
ONE answer for each question. If you shade more than one answer for a question, it will be treated as a
wrong answer even if one of the given answers happens to be correct. _ :

You should not remove or tear off any sheet from this question booklet. You are not allowed to take this

- question booklet and the answer sheet out of the examination room during the time of the examination.

After the examination, vou must hand over your answer sheet to the invigilator. You are allowed to
take the question booklet with vou only after the examination is over. o

You should not make any marking in the question booklet except in the sheet.s before the
last page of the questlon booklet, which can be used for rough work. This should be strictly
adhered to. :

In all matters, the English version is final.

Failure to comply with any of the ‘above instructions will render you liable for such action as the
Commission may decide at their discretion.

CSMA/2022 - | _ | -




