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1.  The coefficient of friction is equal to of the angle of friction.

(A cosine . (B) sine
‘@f tangent / (D) cotangent

(E) Answer not known

e grueilen @auah 2 grieys Coranssen ——wdlulHEE s,

(A) cosine (Qstesan) (B) sine (wsan)

© tangent (CLenQggeiri_) (D) cotangent (CanGLenQge)
(E) oL Qsfuedcrena

2. Three forces P, @, R acting along the bisectors of the angles of a triangle
ABC at the angular points A, B, C respectlvely, keep it is equilibrium
thenP:Q:R=

A B C A B C
\M( COS— : COS— : COS— (B) cos—:cos—:cos=
2 2 2 4 4 4
A B C
— = = ‘ D) A:B:C
©) 2 33 (D)

(E) Answer not known

eperp elevsser P, @, R aanuen @meuws waCarad ABC-ar Letefseafia
Gswou@dng aafleo P: Q@ : R= — o &b.

(A) cosé:cosgzcosg ' (B) cosi‘l—:cosézcos—
2 2 2 4 4 4
A B C
C) —:=:=. D) A:B:C
(0) 533 (D)

(E) e Qsflueidvame
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3. The magnitude of the resultant of two given forces P, @, is R. If
Q is doubled then R is doubled. If Q is reversed, then also R is doubled.

P:Q:R is
(A) «/5«/_(-3_«/_2_ Q{«E@«E
€ 3 :+6:47 D) V5 :47:43

(E) Answer not known

P, @  Sevsseflan Aeveray oAesulen eSssarey R erafled, Q@ Qrigsst®,
R @nguunsn, € QGenCammsd Qeemprayd, R @riguungw. P: @ : R =

A) 562 | (B) V2 : /3 : 2
() ~3:46:47 D) 5 : 7 : 43
(E) oS Qsflueiievened

4. The moment of inertia of the right circular cone is
2 :
@ ZMa® _ ‘6 2 M
© 2 Ma® D) % Ma®
(E) Answer not known
sl QlLé smdider whgHlaaulen smen
(A)

Ma? - (B) > Ma?
” 10

(©)

ot Wb

Ma? D) -;- Ma?
(E) &Moo Qsflweildame
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5. If at any instant the velocity of the projectile be u and its direction of -
motion « to horizon, then it will be moving at right angles to this
direction after the time

& Loosec o B) Ltan «
g ‘ g

© Y sin a (D) Y cos a
g 8

(E) Answer not known

R0 geysman (ahCunmer) u aemm HmsCoasssdar AsTRenasdne o erem
Hws e psidlpg aafldy ———— CrrsdpE YUnE s HasssE QotiEssTs

BEH(HLD.

A) gcosec a (B) gtan a

©) Ysin a D) Y cos
4 g

(E) &lerr Gglweldena

6. A stone thrown with a velocity of 39.2 m/s at 30° to the horizontal. It Wlll
reach the height of 14.7 m at the time

(A) 1.55s B) 2s
€ 25s «UT 3.0 s

(E) Answer not known

SeoLwlLgddlmpg  30° Garamgdd om s 39.2m/s  HesCaussdd
aPluluC Lo oiger 2 wrd 14.7m s Qmés b Corn

(A) 1.55s B) 2s

) 25s . : (D) 3.0s

(E) &l Qgfweldena
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7. If the co-ordinates of a point moving with constant acceleration be
x,, X9, X3 at instants ¢, t,, {3 respectively then the acceleration is

(g +x3)8 + (25 + 2 )t +(x; +25) 13

A
@) L) +t; +1ig

B) (g —x3) 8 + (x5 — 27 ) ts + (%7 — x9) 83
L ta t3

6 9 [(xz —x3)t F (x5 — 27 )ty +(x; —xz)t3J
(ty —t3)(t3 — 1) (¢ —22)

D) 1 [(xz +x3)t + (x5 +x7)ta +(x; +x2)t3}
3 (ty —t3) (ty —3)(t3 - 1)

(E) Answer not known

em udteluler epwmser weapGu X, Xg, X3 eranp Heowrear WHEESSHD
t1,to, t3 erenm sewr Crrsdled BaTHDG cTaile) ST WPHEHD ————— ASD.

(xz +x3)t1 +(x3 +x1)t2 +(x1 +x2)t3

A
&) L +iy +1g

(B) (xg —x3) 8 + (x5 — %)ty + (% — %) 83
t ty t3

© 2 [(xz —%3)ty + (x5 —2)tp +(x) —xz)t3]
(t2 _tB)(t3 —tl)(tl --tz)

(D) 1 [(x,2 +x3)t) + (x5 +%1) 5 +(x; +x2)t3]
3 (t —ta) (s —t3)(t5 1)

(E) &ler Qsfweildvena
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10.

Every countable set R has measure

(A) One (B) Two
(C) Three \{ﬂy Zero
(E) Answer not known

@euCeun(m eramanigsss QuiQuer sarmsaller (R) <ierey
A) gagy (B) @ran(

©) wam D) ggguw
(E) e Qsfwelcrane

In R with usual metric the open ball B(-11) is
A [-2,0) B) [20]

© [-11) v (-2, 0)

(E) Answer not known

- auésswrar Quifé Qeuefludie R e Spis ubs B(-11)ér wduy

@A) [-2,0) (B) [20]
© [-11 (D) (-2,0)
(E) e Qsfweldenaw

Which of the following subset of R is connected?
&) z | B) Q@
w7 [-2,2) ~ D) [1,2] v [-1,0]

(E) Answer not known

Weraumeuanaupmer Rer @eaL el o U samd erg ?

@ z | ® Q

© [22 D) [1,2]v[-1,0]
(E) ofeo Qsflwaeidend ‘
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11.  Consider f:[0, 27) —» R*such that f(x)=(cosx, sinx). Then ! is

(A) Non-existing \(BfNot continuous
(C) Uniformly continuous (D) Differentiable

(E) Answer not known

f:[0,27) - R?, f(x)=(cosx, sinx) erens. scuaur@paia L GTEHTLIG)

A) @oers e (B) Qsnmiéflunensaoa
(C) &ynen Qsrirsflwneng (D) cuenssQay sramssssg
(E) oo QzRweNdana

12. The sequence1,-1,1,-1,... is

(A) monotonic increasing and is bounded
(B) monotonic decreasing and is bounded
(C) not monotonic and is not bounded
W’ not monotonic and is bounded

(E) Answer not known

1,-1, 1, —-1,... ererrp cuflens S GHLD.

(A) @Cr wrdflurs siHsfsgb LOHHIL suqmqé;@LQLng
B) @Cy wrdfluns GopHgb LHML QFLLSEG UL LS

(©O) @Gy wrdflwrs Qoerogib WLHMID EUFDLISEL UL TO@ID
D) @Cr wrdflwnes GoeroaIb WHYD UFDLEEL UL LS
(E) eflenL_ Qg,rﬁwaﬁl%bm@

CSMA/2023 8 (O]

3@ Teachingninja.in



13.

14.

The number of limit points of Z in R with usual metric is |

v o ® 1
© 2 | D) w

(E) Answer not known

R -& aypssorar Quifésmsy Qurpss Z-& oder ardeers yeraflsefer

aTamanflEams ———— o @.
@ o B) 1
© 2 (D) w

(E) e Qsflweloera

The radius of convergence for the infinite series > %K(x -k is

K=1
@ -4 vE) 1
€) 4 | @) -1
(E) Answer not known

> %(x—@K aarn ieldor AsT_fear @Eusd <rb Gelwnay
K=l W,

G-
@A) —4 ®) 1
C) 4 D) -1

(E) oo Qsfweldeme
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15.  The sequence <(—1)"> is

\6 Bounded

(B)
(©
D)

(E)

<(— 1)"> eranm aufleswinarg

(A)
(B)
©
D)

(®

CSMA/2023

Not Bounded

Convergent

Divergent

Answer not known

GUILDL|6TeTg)
muﬁumm@

BERED

9l fluywb

aflenL Qgfweilcvena
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16. In a nondecreasing seqﬁence which is bounded above?

(A) Divergent (B) Bounded
(C) Continuous 5 Convergent
(E)A Answer not known -

Gopwig euflens Qam_fe g Cuweé aurbysGLulLg?

(A) Gﬁhﬂ@gm_r'-r' (B) augbyerw Qi
(C) Qgrrsdwneng D) emusd Qgri

(E) ol QsfAwalidrera

17. A sequence {a,} is said to converge to the number ‘a’ provided

%ﬁr for every €>0, there is an index N for which if n>N, then
- la-a, |<e

(B) for every €<0, there is anindex N for which if n>N, then
la-a, |<e

(C) for every e<0, there is anindex N for which if - n2N, then

la+a, |<e : ;
(D) forevery €>0, thereis anindex N for which if n>N, then
la+a, |<e

(E) Answer not known

o awlles {a,} aprsuulL ‘d aargL e geanflanamaugnss splLGag!
A) Ve>0,n2N aale,|a-a, |<e DS @ N edrarg
B) Ve<0, n>N aall®, |a—a, |<c gAS® N edrag
(C) Ve<0, n2N aafls, la+a, |<e ASLE N odrerg
D) Ve>0,n2N aafle, |a+a,|<e &HSLG N odrerg
(E) e Qsfluddoame | |
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18. Which of the following set is countable?

(A) set of all positive real numbers
6 {21’22,23;24:"'}

(C) set of all positive irrational numbers
(D) closed interval [-1, 1]

(E) Answer not known
Geireu(HeuaTeuHmIET CTETEMEaniq Ll ST TS ?
A) bens Quu cramsafien a;amﬁ

B) {2',2?,2% 2%}

(C) Vs AHzppT cramaseien sarrid

D) epyw Qo Qevall [-1,1]

(E) eleo Qsflweldee

19. If F(S) is the Fourier transform of f(x) then ﬂ f(x)| 2dx=

= fIfSPds % 2i Tlf(S)l ds

2
© 0 ® - glf(S)l ds

(E) Answer not known

F(S) aenug syfwir wrppo f(x) erafled Ilf(x)l dx=

1% s ® L
@ lIrerds ® o IfS)ds

o 1% 2
© o O g et

(E) e dsfluadddame
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20. Let f(x) be defined for all x>0 and f(x)—0 as x — . Then F {f'(x)}
is equal to

A) —\/gf(O)Jrst(S) (B) —\/g—f(0)+st(s)

6 ~sF.(s) (D) -\Ef(O)HFL(s)

(E) Answer not known

simargg x208@ f(x)ean smiy auarupssiu Gererg wogd f(x)—>0 as
x > Gneg F,{f'(x)}66 ———— swwns 2 derg.

(A) -\/gf(O)MFs(S) ) —\/gtf(O)HFs(S)
(C) -sF.(9) | (D) —Ef(0)+sFL(S)

(E) oerr QsRweldene

21. The Fourier infinite cosine transform of 71_— 18
x

@ o0 - B) 1

.2 1
© S M_S

(E) Answer not known

%-df sopfluir pyeubhpm Qerengen 2 HULTHOHLTETS

X
@ o | - ® 1
2 1
0 — D) —
(E) e Qsfweldeame
o 13 : CSMA/2023
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22. Find a sine series for f(x)=C for x€[0, 7]

A) 'g(sin2x+;1isin4x+%sin6x+~-

/4

/2

©) —z——(sinx-sin2x+ sin3x—---)

Cr

4C

D) —(sinx—%sin2x+%sin3x-—m

/4

.(E) Answer not known

f(x)=C, x€[0, ] eaarugpsrear emsen QgTLMTs STams.

)

B ——(sinx+%sin3x+%sin5x+---

A) g(sin2x+%sin4x+%sin6x+--

/4

4C

T

© —g-—(sinx—sin2x+ sin3x—---)
Cr

4C

T

D) ——(sinx—%~sin2x+%sin3x—---

(E) oo QgRwalevena

CSMA/2023 ' 14
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93. If Vis the volume enclosed by the closed surface S, then H?iﬁdS is

24.

@) 3V R
© 6V D) o

(E) Answer not known
S eaemm apgw garsHen sarerey V erafle, H?-ﬁdS
-

@) 3v? . - (B) 3V
C) 6V D) 0

(BE) e Gsfwelidane

S

Let S be the sphere x2+y%+2%2 =1 and n is the unit outward normal

vector of the sphere. The value of the integral j (xi+y j+zk)-7{dS is
S A

4 : 3
@) 37 ®) 77

© 37 | v in

. (E) Answer not known

S aerug x2+y2+2° =1 agup Gamerd wHID

e

n sga @rog Qeeafyp

Quaoflee QeasLi oear &mIs. I(xi+yj+zk)-ZdS ) anmaﬁuq&r

S
HUY —————— G-
@) g-r: (B) %n‘
€) 3z : D) 47

(E) ofev ngﬂuéﬁlmmm

15
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Z_n2 2 : eo s T TR
25. If f =r" 7, |F|=r,—————is the value of ‘#’ when it is div- f =0

v -3 B) 3
© 0 - D) -2

(E) Answer not known

?=rn 7, |?|=r————— aamug ‘ner vy div- /?=O 28 QH&ELCUTS
a) -3 (B) 3
€ o D) -2

- (E)  efeni Qsfweldere

26. If §=(ax+3y+4z)i+(x-3y+32)j+(3x+2y—z)k is solenoidal, then

a= .
@) 3 "154
© -4 @) -3

(E) Answer not known

§=(ax+3y+4z)i+(x—3y+32)j+(3x+2y—z)k GTeLIg) QJG‘H#&[D@ erafled
a

= b
@A) 3 ‘ (B) 4
€ -4 - (D -3

(E) e Qsfweldeame

CSMA/2023 16 ®
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27. If a is a constant vector, value of div [r™* (a x7)] is

@A) A-curl? (B) VAF
« 0 ®) V(V-F)-V2F

(E) Answer not known

[OLAES a arenug) wrflel QeausLi arafle div[r™ (d x 7)] @er AL ?

A) A-curl? (B) V'F

©) 0 D) V(V-F)-V2F

(E) &ler Qsflueldeame

28.  The unit normal to the surface x%y+ 2xz =4 at the point (2, -2, 3) is

@ 17.27.27 B -TraTeok
—i+=j 4= —i+2j+
3' 737 "3 e
© @i-27+3k) vtg)%(-ﬁzﬂzé’)

(E) Answer not known

x2y+2xz=4 ety gasdHE CQem@ssts (2, -2, 3) aap yarelkled @res

Qeud_if —————— oGW.
&) BRT= .28 (B) —i+2j+2F
3' 73773
© ——@7-27+3%) O LT+27+2R)
—2i-2j+ —(-i+2j+
3 g 3 7

(E) &lerr Qsfueldae

17 CSMA/2023
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29. [fe* dS=
D

Where D is the triangle bounded by the straight line y =x, y =0 and

x=1.
(A) 8.59 B) 0.859
€ o (D) 0.08

(E) Answer not known

y=x, y=0wppd x=1 aap CpiCar@sdr GpuuL w&Careard D aafléd

[fe= ds=

D

A) 8.59 (B) 0.859
C) 0 (D) 0.08

(E) el Qsfwelidvena

30.  An asymptote of y=e *sinx+x is

@ y=-xr (B) y=-2x
©) x=2y 5 y=x

(E) Answer not known

y=e “sinx+x erengud euamarauamquilen @if Qgrewe QsTHCsTH

DGLD.
A y=-x B) y=-2x

C) x=2y D) y=x
(E) oerr Qzfwaldena ‘

CSMA/2023 18 ®
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31. Eliminate an arbitrary function from z =f (x% + y?)

'() py=qx - (B) px=qy
(C) pg=xy D) pg=c
(E) Answer not known

. -

z=f(x%+y?) -Smpg saraflsmsunear QeuduN L SisHDGLD.
(A)  py=gx (B) px=qy

(C) pg=xy (D) pg=c
(E) ofen Qzsfweflevanc

32. The Radius of curvature for the curve Y = logx at x =1 1s ’
x
2 B 2./2
) 3 (B) 3
(©) % (D) 22

(E) Answer not known

Y=10gx TeTE@Id auaneTauamTEE X =1 eregyd Lerafludled euenem ypbd
X
h(GLD.
- :
A 2— B) 2./2
A) : B) 3
2
© 3 D) 22

(E) e Qeflweildvena

[0 , 19 CSMA/2023
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33. Wﬁich of the following is ;true for a parabola y* = —4ax?

I. Focus is (—a,v 0)
II. Directrixis y =-a

" III. Axisis y=0
IV. Vertexis (0, 0)
A) (@) and (II) only
(B) (II) and (IV) only
(C) (D), (III) and (IV) only

& M, (1D and (IV) only

(E) Answer not known

y? = —dax aem gm uTu@ausHDE e maaapHld g sfurang ?
I. @Awubd (-a, 0) e

II. Qewss aay y=-0 K&

III. si#s y=0 gyEw

IV. waar (0, 0) c%(stb

@) D wpgd (II) wEGw

(B) (II) wpgd (IV) W EGCw

(C) dI), AID) wpg> IV) wECw
D) @, () wpgw AV) wLEGW
(E) deoL Gsfueidme

CSMA/2023 20 ®
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34. Match correctly the conics with their corresponding eccentricity values.

Conic

(a) Circle

(b) Parabola

(c) Ellipse

(d) Hyperbola

(@ ()
(A) 4 3
B) 1 3
©) 3 2

s

(E) Answer not known

1

(©

2
2
1
4

. Ecéenfficity h

1. 1
2. 0
3. 125
4. 0.75
(d)

1

4

4

3

. Qamau@md snibl cuaetayseer aupilar ewws Cgree ssasCarr@® slwuns

QurmsEs.

FalDL| QUENGETE

(a) L

(b) ugeueerwid

(c) Ber auiid

(d) <iPurauemerud

(@ (b
A 4 3
® 1 3
© 3 2
(D) 2 1

(E) ofer Qsfweldena

(¢

2
2
1
4

(d)

L b =

A

awwsbsrane 556

1
.

1.25
0.75

~21
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x

4
35. The value of Ilog (1+tand)dé is
0

V1
(A) Zlogz B) —glog2
V4 T
\6 '8‘10g2 (D) —Z]ng
(E) Answer not known
Tlog(l +tand)do-en wHUY S GLD.
0
T, 7
A Zlog2 (B) ——8—log2
7T V4
© §10g2 (D) —Zlog2
(E) oer Qsflwefevana
36. Identify the incorrect equation :
b a / b a
@) [f@)dx=-[f(@)dt B [fx)de=[f@)dt
a b a b
a a b c b
© [fG)dx=[f(a-x)dx D) [fx)dx=|f(x)dx+[f(x)dx
) 0 0 a a c
- (E) Answer not known
QuwHD FLETUTL ML AMLWTETLD SHTETS.
b a b a
@ [fdx=-[f@)dt B) [f@)dx=[f@dt
a b a b
a a b ¢ b
©€) [f@)dx=[f(a-x)dx D) [f(x)dx=[f(x)dx+[f(x)dx
0 0 a a ¢
(E) oer Qgfweildens
CSMA/2023 22 ®
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37. If y=e™ then y, is

A) ae® “6a"ea"

(C) a e (D) %

(E) Answer not known

y=e¥ aalle y, —————— Y&WL.
(A) ae® (B) a™e*
(C) a® e (D) P

(E) &fer Qsflweldwvenaw

38. If y=a®, then y, =

& togar o B) o™
© < | ©) (oga®)"
n!

(E) Answer not known

y= a”® erefléd Yy GTEILIG ——————— BGLD.

A) (loga)*a” B) a™

© = (D) (oga*)"
n!

(E) e Qsfluadidame
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cosa cos2a cos3a
+ +

39. The sum of the series 1+ 5 5+ 18
cosa 2lcos“a 3lcos’«a
(A) 1 (B) etana
& ccosttana) (D) tan(sina)
(E) Answer not known
1+cosa+ £o82a + cos3a +--c0  eratp GgTiflen  FmbHSD
cosa 2lcos’a 3lcosda . 2
SGLD.
(A) 1 (B) etana
(C) ecos(tana) (D) tan(sina)

40.

(E) oo QsNwecrena

The number of positive integers less than 1800 which have common

factors with 1800 is

(A) 480 "tﬁ 1320

(C) 30 (D) 360

(E) Answer not known

1800 oL en Qumgeunar sryafllsmens Qsrae. 1800&@ @Gopeurar Gpiwep

e flaosaien aanaflsams —— Y GLd-
(A) 480 | (B) 1320
(C) 30 (D) 360

(E) &ler Qgfweldane

CSMA/2023 24 0
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41. If A, BeM,(R) are symmetric matrices, which one of the following is

not correct?

(A) A+B is symmetric matrix
v@f AB - BA is symmetric matrix
(C) AB+BA is symmetric matrix

(D) A+AT and B+ BT are symmetric matrices

(E) Answer not known

A, BeM,(R) eeatug swssi oemflsar eafld, Gemeumauameaupmer e

2_GRTEMLOWIGLE ?

(A)  A+B adnig swsbi s

B | AB - BA arenug) swééit siamfl

(C) AB+BA aétug swséi sianfl

D) A+AT wpgo B+ BT aerug swssi siafser

(E) &er Qgfweildena
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42. 1f A and B are Hermitian matrices such that A%2 + B =0 then

(A) B*=-A2 (B) B=iA
W2 A=0and B=0 (D) A+iB=A-iB

(E) Answer not known

A, Bgdu QapiSefwen sienflser A2+ B?=0g yisd Qeugned,

:%j,@‘)lb.
(A) B =-A% (B) B=iA
(C) A=0 wpyw B=0 (D) A+iB=A-iB

(E) e Gsfweldwena

43. Pick out the incorrect statement from the following :
I sinh(x)=log, (x + V22 -1)
II. tanhx=-itan(ix)
III. cosh?x+sinh®x = cosh 2x ,
IV. R.P.of sin" (cos@+isin®) is cos™ (Jéﬂ)
@ @ (B) dI)
(€ (D (D) @V)

(E) Answer not known

Gereumd smpflembs seupran gandlaer CsibosH&sa .

1. sin_h'1 (x)=log, (x + \/xT——l)

II. tanhx=-itan(ix)

III. cosh?® x‘+sinh2 x =cosh2x

IV. sin"Y(cos@+isinf) efer Quuiiwrer uEs cos"l(m)
*ﬁf @ (B) I)

(€ {ain D) Av)

(E) e Qsfluciaame
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44. The sum of the series 1.:2:-3+2-3-4+3-4-5+--- to n terms is

A) in(n+1) B) in(n+1)(n+2)

v %n(n+1)(n+2)(n+3) D) %n(n+1)(n+2)(n+3)(n+4)

(E) Answer not known

1-2-3+2-3-4+3-4-5+--- arenp auflengulen n 2 miliyseT cueny 2 6tam GaBHFD
1 1

(A) Zn(n+1) : (B) Zn(n+1)(n+2)

©) %n(n+1)(n+2)(n+3) D) in(n+1)(n+2)(n+3)(n+4)

(E) oo QsMwelidvena

45. | ¥ -_¢*
im——— is
x—0]og (1 + x)
w2 ®) 1
@G o D) -1

(E) Answer not known

limM— &1 LHUY ———————— U ED.
x—0log (1 + x)

@) 2 | ®B) 1
© o D) -1

(E) e Qsfweicdrera
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46. The two consecutive terms with same coefficients in the expansioh of

(7x +8)* are

(A) 23 and 24 | (B) 33 and 34
€ 21and 22 (D) 31 and 32

(E) Answer not known

(7x + 8)* AfaunsssHd swwrar Qsssaa QararL @@ (55058 2 pILiLseT
(A) 23 wpmd 24 (B) 33 womw 34
(©) 21 wpgd 22 (D) 31 wpmwd 32

(E) e Qsflwelicvena

47. The order of convergence of Newton;Raphson method is

@A o _ (B) 1.618
© 3 ) 2

(E) Answer not known

Pyl en-grligen apanpullen @miiGsedler auflens —————— GLD.
A o0 ' (B) 1.618
©C) 3 ' D) 2

(E) e Qgflweiidvena
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48.

49.

If £(5)=0, then the polynomial f(x) has the factor

A x-2 | Jx—5~

(C) 25 (D) x2

(E) Answer not known

f(5)=0aafle, uogpiys Garea f(x)er @@ sryefl ———— oy @
A x-2 (B) x-5

© 25 D) x2

(E) er QsAwaldame

Find % such that the roots of the equation x2 —6x% +kx +64 =0 may be

in geometric progression.
A) k=-32 B) k=-11

(f k=-24 (D) k=-43

(E) Answer not known

x3-6x®+kx+64=0 aenp soeTUTL e peorsd Qumsd NBsHuns
B méGOwaid, kGedr wHiy ———— B EL.

A k=-32 B) k=-11
© k=-24 D) k=-43
(E) &enL Qgrﬂmeﬁ]émw
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50. In a game of matching coins suppose that the maximising player is A. He
I.  wins Rs. 2 if there are both Heads
II. loses Re. 1 if there are both Tails
ITI. wins Re. 1 when A shows Head and B shows Tail
IV. wins nothing when A shows Tail and B shows Head.

Then the value of the game is

@A o0
W 1
© -1
D) 2

(E) Answer not known

QuIBSsamEw Bramukisaiar edemerwm yd BUQUB SeLwyb ofrif A erery

aeusg QararGeumd euff

I. @ran@w seesd aalld @m. 2 Qeupdl Qundpmi

II. @rew@w arwser aalld m. 1 QsdprT

III.. A s@eewuywn, B areewyb sr@oGurg m. 1 Qeupd Gupdpmi

IV, A are wpgd B gee st@n Curg aogub Gadwaidama.

@GS efleemum g6t WHLI ——————— G
@A) 0

B) 1

€) -1

D) 2

(E) &er Qgfweldwena
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o1.

e

For the game with payoff matrix

P151
3 4

the value of the game is

@ =2
-
© -
o =

(E) Answer not known

WP®eu aupmISD jewfl
P,

P151
3 4

QaramL uBswWSHD, ubswsHDaTar wWHIY

@ =
® =
© <
o

(E) e gfwueldame

31
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52. How re-order level connected to buffer stock in inventory model problem?

v’

(B)
©)

D)

(E)

Re-order level = Buffer stock + Consumption
Re-order level = Buffer stock — Consumption
Re-order level = Buffer stock x Consumption

Buffer stock
Consumption

Re-order level =

Answer not known

LoD mﬁlm&ﬁu@@gggé&@m @eLrws ukdhHEGh 2 6rer Qg,rrLr’rq

(A) vypaufesu@ssed = @eoLws ukig + HIsT6Y
(B). uvpafasu@sssd = QaLws LkiEG — HIST
(C) vypafesu@sssd = oL ws LkG X HsT6]
@enLws umkiE
D) uvpeafesupsse = o
(E) &ler Qzfweildens
53. Which of the following is not an assumption underlying the fundamental

problem of EOQ?
(A) demand is known and uniform

M lead time is not zero

.(C) holding cost per unit per time period is constant
(D) stock-outs are not permitted '
(E) Answer not known

Genaumpauaraupe gy EOQ Qe ety Grssmanien SigluemLuleona
DA@IOTATLD DD ?

(A)
(B)
©
(D)
(E)

CSMA/2023

Gosamas PwLILGEHDG wHHID STreang

enai® Crow LHelub B0

e GHLELL sTsHHE @ VG @iy dswa foourearg
GouyL QurmLamen aupkGsd Hpss ey

en Gsflwelrencw
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54. Suppose the stock of televisions needed for one week are stored in a
godown of the dealer. When they are taken out for delivery to the

customers, the queue discipline followed is

G FIFO
(i) LIFO
(iii) SIRO

(A) (@) only
W (i) only
(C) (1) only
(D) (@) and (11) only

(E) Answer not known

@M wumMsHnsss Cosamauwnar Ggrawsstidulear @muy elwrurflufer S rkidled
CollssLLADg eany eusHsQaTaTCound eumgsmsurerisEnds@ GLeleuf
Qsweugpsans QeuellCu Qsrar® Qevouupn Cungl, abs auflas qubiEwaD
QeruHmrIuBb ? -
@ FIFO

@) LIFO .
(i) SIRO

A) @) vipw

B) (1) v Ew

(C) (i11) w@b

D) () wpgw (A1) LD

(E) ele Qzfiweldena -
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55. Determine the critical path for the project network given below. All the
duration are in days

(A)

1525456

.,(BT 1254—-55->56

©)
(D)

15356

1-3->5—->6

(E) Answer not known

&C Qsr@ssuulHerer S cuane d@wilbler WSHW UTMFOW STETE. GTOT

s @aLQeueflyb priseafler Aarhidsiiul(Herarg.

A)
(B)
©)
D)
(E)

CSMA/2023

1525456
12545556
15356
153->5->6

eflenL QgRwailcrena
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56. Assertion [A] : In a travelling salesman problem, where the salesman
has to visit five cities, the solution obtained as per the zero assignment

readsasl1 > 4;2—->55;4—>3;3->1;5-> 2.

Reason [R] : The solution is not feasible, hence not optimal.

(A) [A] is true but [R] is false
M Both [A] and [R] are true and [R] is the correct explanation of [A]
(C) [Alis false, [R] is true |

(D) Both [A] and [R] are true but [R] is not the correct explanation

of [A]
(E) Answer not known
adypssed [A] : dbumeanureai pbg BEIMGEHSEGHE Csde Ceudmgw Lwemm
epueanuneri Wysgamanuiler, Uspedlw ueniluliemug Gupuul L

ey 1>4; 2-55; 453, 3>1;, 5§52 aa
aunflssiuOEng.

smyemrd [R] : &iray ensHwwdng ranGeu 2 SFWINE Qe

(A)  [A] eamen <pammed [R] erenug Quimis

B) [A] wpgwd [R] @rem®w eamemw wpmb [R] adarug [A] sfwrer elerssn
DGO

(C) [A] Qumis, [R] eamano &b

D) [A] vppw [R] @Qramdw carew geamd [R], [A]l-Wer sfwurer Aerésid

@dene

(E) oo Qaflweiidvene
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57. The role of artificial variable in simplex method
(I) To aid in finding initial basic feasible solution
(I) To start phase of simplex method

(ITI) To find shadow prices from the simplex value

(A) (D and dI)
(1) only

(C) (I) only

(D) (I) and (III)

(E) Answer not known

Abueargen wperpuller QFwhens wrMuder Lkis
D rvu @guueL srgHunnear Simeus s@TLAW 2 Fayb
dD  Avueatsev epuear sLLsms QsTLks 2 Fab

dII) @md Awviarsav HLNNFmHS Piped cleasman sa@TLHU 2 oy

A) (D wppw (1)

B) @O vipw

(©) D wcEov

D) dD) wpmo IID)

(E) oo Qsfuciome
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Maximum value of a function z = x + 3y with respect to the restrictions

x + 2y <20
2x +y £ 20
x20,y>0

occurs at the point

@) (0,20)

v (0.10)

o (22
@ (20,0)

(E) Answer not known
x+2y <20

2x+y <20
x20,y20

aatn  SLOUUIGSEESEGSLULEG 2 =X + 3y eeap smifer Gumw Y
HenL&@b LeTafl '

@) (0,20)
®B) (0,10)

20 20
© (3%)
D) (20,0

(E) e Qsfweléeana
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59. If N =150, (A) = 30, (B) = 60, (AB) =12 then A and B are

(A) dependent
(B) positively associated
(C) negatively associated

.ﬂ independent

(E) Answer not known .

N =150, (A) = 30, (B) = 60, (AB) = 12 eraflé> Ay B
(A) smryeLwere

(B) GCoiwen QAsriiyer_wea

(C) adivep Asr_iyemLwemey

(D) smruppereu

(E) e Qzflweldrera

60. In z? test, if the sample size is large (n > 30) then the test statistic is
)

Z=2%
B) Z=+27%-Vn-1
© Zz
® Z

(E) Answer not known

¥? Cersawande wrdfuumoy Besurs @nssomder (n > 30) Gsngenar

LeRTLeTE QUILITES)
Q) Z =422 -V3n-1
B) Z=+24% -vn-1
€ Z=+z2-v2n-1
D) Z=+z% -Vn-1

(E) &le Gsfucidme
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61.

62. The mean of the uniform distribution f(x) = ; 1

a+bd b-a
o < ® 2

The conditions for a normal distribution as a limiting form of binomial
distribution are
) n — o; neither p nor q is very small

(B) n — 0;neither p nor q is very small
(C) n — o;either p or q is very small
(D) n — 0;either p or ¢ is very small

(E) Answer not known

gm@@mmq ureudd mEHOILY Ugeueler eurbys@ LUl HspereshaTer
UbSOENEET

(A) n —> »o; p, g & dlwugd®
B) n - 0; p, g V&s fdlugée
(C) n - o; p, q Has Aflwsg
D) n > 0; p, q Vss Adug
(E) oler Qsfweldene

in (a,b) is

C) a+bd D) 2(a-b)

(E) Answer not known

(a,b)-& siewps f(x) = 7)—1—- @b Exmen Lgeuedlen sl (& Fgmafl
-a

G-

a+b b-a
A 5 B 5
C) a+bd D) 2(a - b)

(E) e Qsflweldrena
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63. The co-efficient of correlation is

vl

can take any value between —1 and +1

(B) 1is always less than —1
(C) 1is always more than +1
(D) cannot be zero

(E)

Answer not known

FLHPNS Deeunarg —————— & L.

A) —lopmb +1é@ Qe Guwrer wHOUTED
B) -lefL er@umsib Gepeurar wALLITED
(C) +1lefL eriQumpgid sifswrer wHILTED
D)  ygRuts Gumss wpywns

(E) elerr Qsfweidana

64. The formulas of rank correlation coefficient is

6zd> 6zd”
A =14+— (B) p=1+—22
@ » nn?-1) ) P n(n?+1)
6xd? 6zd?
=1-—== D) p=1+—
*() ST O e n?(n® +1)
(E) Answer not known
&7 @Lhpeiler GsHyonang UG-
6zd? 6zd?
A =1+—"2 B) p=1+—"2
@ » n(n?-1) B/ n(n? +1)
65d> 6xd*
C =1-—== D) p=1+—n’
© » n(n?-1) @) p n?n3 +1)
(E) ofer QsfAwellcvena
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65.

66.

A continuous random variable x has the p.d.f. f(x)=3x2, 0<x <1.
Find ‘@’ if p(x < a) = p(x > a)

s (%)”3 ®) 1
o) o
(E) Answer not known

@ Astiisdurer swaminy widl x, f(x)=3x%, 0< x <1 aap Hspssa
SLisHs  smiwus Qsraw@erarg. cwarOpaileo  p(x < a)= p(x > a)-o

‘a Wer wAUIBLSE STeT.

o ("
o (3 o

(E) e Qsflweiicoena

Let the random variable X assume the value r with the probability law,
p(X =r)=q'p; r =1,2,3,... The moment generating function My (t)

A) gé /(1 ~ pet) ﬁpet /(1 - qet)

(©) qe/ (1 = pe’t) D) p/ (1 - qe‘)

- (E) Answer not known

Papssey  elfuler  uyg, swamdoy wrd  Xear  wHoy  reefllo,
p(X=r)=q¢"'p; r=1,2,3,... sasms o manssn Qeuour® My (t)

(A) gé* /(1 - pet) (B) pe'/ (1 - qe‘)
(C) gqe™ /(1 - pe") D) p/ (1 - qet)
(E) &leor Qgfualdame
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67. A bag contains 5 white and 3 black balls. Two balls are drawn at random
one after the other without replacement. Find the probability that both

balls drawn are black
3 (g 3
A — 2
) 8 ) 28
2 2
e D) =
(C) 2 (D) 57

(E) Answer not known

@@ @uule 5 Geudtener wWHMID 3 SHULY UBSISET o etatar. @Qreamh UbBSISET
wrHpdend apeander qewrs FyHn  WPepuld aRHSSLILLLTO, @TaT®
ubgIsEHD MmUY Flowrs @muusharer Hlapssameusd sarrLPlweb.

3 3
@ 3 B) =5
2 2
© - Qe

(E) eler Qsflueldema

68. If difference of two quartiles = 8, sum of two quartiles = 22, mode = 11

and mean = 8 then median = and the coefficient of
skewness = .

& 9and 0.50 (B) 7 and 0.52

(C) 5and0.55 (D) 8 and 0.51

(E) Answer not known

@rean(h srowmsailar Caugur® = 8, @ran® srdwrsailer sFmBsod =22, WO =

11 wHmd syref = 8 eaafld QLo ae = ———— wHmib Cam_ié Qs
A) 9 wpgw 0.50 - (B) 7 wogw 0.52
(C) 5 wpyw 0.55 (D) 8 wpgw 0.51

(E) e Qsfweldene
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Z+1

69. The function ——— has 1solated singular points.
Z iZ + li

70.

@ 5 v s
O 2 D) 6

(E) Answer not known

Z+1
Z3(Z2 +1) TOP O T 8986 aguaaiiaar Qupp Besdpg.
A 5 B) 3
© 2 D) 6

(E) oL Gsfueddame

Using Cauchy’s residue theorem, the value of the _integral

J-cosrrz2 + sin 7 22

dz, where C i =31
I =i +2) 2, where C is [2| = 3 is

A) 27 B) -27i

\KC) —-4m (D) 4xi

(E) Answer not known

2

Icoszzz2 +sinrz

T e Dz EE Ay

enfllenr  ars8s  Cgppsdenr Ui

@m@ C aarug |2| = 3) ——— <y@b.
(A) 27 (B) - 27
C) -4x D) 4ri

(E) &llenr Qgfiweldena
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71. A function whose only singularities in the entire complex plane are poles
1s called

(A) Analytic function

(B) Holomorphic function
Meromorphic function

(D) Regular function

(E) Answer not known

W souQuear gasdld Fmaumsamer WL HGL saTa@ImW UWLRIGETTS GCl&TeTL

FmTuTeIg)

A)  aesyeans sriy

(B) Qs wmuys emiy

€) & uEymps sy

D) uma@s sy

(E) &er Qsflweieeame

72. The Residue of f(z) = d
f( ) 22 -32+2

oﬂg -1 (B) 2
© 1 (D) -3

(E) Answer not known

at z=11s

_ . _ =z s s,
z =1 aafle, f(2) 7 3,12 @éin GTFED SMeTS
@) -1 (B) 2
© 1 (D) -3

(BE) Mo Gsflweldame
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73. The zeroes of the function f(z) = cosz are

A) (4n+3)§, nez ‘r{)(zn+1)—725, nez

(©) (4n—3)%,neZ (D) n%,nel

(E) Answer not known

f(2) = cos zer@yd sniGen Yseluimkisdr —————— o @Lb.
A) (4n+ 3)%, n ez (B (@n+ 1)—’25, n ez
(C) (4n—3)—72[—, neZ (D) n%, neZ

(E) e&leor QsMwelevrenew

2
74.  The value of 1,[ 2"+ J; where C is 2| = 4
2 z-3

@ o ot 14
€ 9 (D) 12

(E) Answer not known

C erémug 2| = 4 erenp au b erafled 1 - 2" +5 dz & vy
2m° z-3
@A o (B) 14
© 9 D) 12
(E) e&ler Qsfweidene
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1
75. The value of I 212 dz is
)

(A) %a-n “6;§0+ﬂ
© S+ ® 2(-9)

(E) Answer not known

jzllz dz -en wHUY ETETS
-1

@) —§—(1—i) (B) %(m)
©) %(m) (D) %(l—i)

(BE) e dsflualdame

76. Find a bilinear transformation that maps points z =0,-i,—1 into

w = 1,1,0 respectively.

w - ® -3
6 -i() o 5

(E) Answer not known

z2=0,-1,-1g wponCu w =1i,1,056 aejuLLrEGd @@ @mwrd CrRwd
2 (HLOTHDSMS SeRTLHlweyb.

; 1
AL B _.(z )
@ o 4 ® -
) 1 z-1
o - zZ+ ) D
© l(z—l D) z+1
(E) Mo Gsfwueideame
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77. The equation of the circle on the line joining the points z; and 2z, as

diameter 1s

A c-2)E-2)+-z)E-7)=0

(B)

©

D)

(2-2)(EF-2)-(2-2)z-7)=0
(z2-2)Z-7)+(=-2)Ez-2)=0

(2-2)(E-2)-(2-2,)F-2)=0

(E) Answer not known

z; wHpb 2y yarellsmer ollLwrs QoansEh Carliyd eder el gl

FLo@TLTR
Q) (z-z)F-z)+(-2)Fz-7)=0
B) (2-2)(E-2)-(z-2)EF-7)=0
© (z-2)E-7)+(-2)E-27)=0
D) (z-2)(E-2)-(2-2:)z-2)=0
(E) oo Osfuaioome
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78. If f(z) = u + iv is analytic and f(z) # 0, then V2 amp f(z) is

@ 1 60

© If(f D) 4|f(=)

(E) Answer not known

f(z) =u+iv aaug usweops sty womgw f(2) %0 aaled V2 ampf(z)

260G
A 1 (B) 0
© IFrer D) 4)f ()’

(E) oo Qsfweldea

79. Which of the following function f(z) is analytic at 0?

@A) fe)=z (B) f(z) = Rez
© fz)=Imz of) i) = 2
z2+1

(E) Answer not known

Gereumeuaneupmier Od uguu@ sy f(2) agi?

A flx)=2 B) f(z) =Rez
z-1
(€C) f(z)=Imz D) f(z) = T

(E) eleor Qsfweldene
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80. If T € A(V) then A € F is called a characteristic root of T} if A - T 1is

\ﬁf singular (B) non-singular
(C) polynomial (D) regular

(E) Answer not known

TeAV) eaafleo AeF aaug T-ar Hpubwéy eporiser ey

siowssiuGapg aafle 4 —T eerug —_— .
A) emow (B) emewvwpp
C) uvegmuiys Csremae D) ypepwrer

(E) e Qsfweldara

8 -6 2
81. Find the characteristic equation of the matrix A =|-6 7 -4
2 -4 3
\() A3-1842+454=0 (B) 22 +1842+4514=0
(C) AB-182-451=0 (D) 22 +1842-454=0
(E) Answer not known
8 -6 2
A=|-6 T -4 aeap seflier ApLnwer] swearum
2 -4 3
[ |
A A-1842+451=0 B) B +1812+454=0
(C AB2-182-451=0 (D) A2 +1842 -454 =0
(E) oo Qgflwelevenew
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82. Any two finite-dimensional vector spaces over F of the same dimension

are
(A) automorphic
(B) cyclic group
(C) field

%{) isomorphic

(E) Answer not known

F-55 Gud gCsaup @ran® aerupssiuc ufvrer QeusLmri Qeualsefen

2Gg uflreRThigeT ———— oy &Wb.
Q) ugs 2 mH@D i@wLUY

B) el o

C) semd

D) swaymeyerararey

(E) Mo Qgfwuelome
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83.

In V3(R), which one of the following is Linearly Independent

(A)

(B)

{(1,0,0),(0,1,0), (0,0, 1)}

{1, 2, 3), 4, 1, 5), (-4, 6, 2)}

v (1,29, @3 1)

D)

{1,0,0),(1,1,0),(1,1,1), (0,1, 0)}

(E) Answer not known

Qemaupeuanaupmier Va(R)-é Cpllwe srrupmg arg?

A)

(B)

(©)

(D)

(E)

{1, 0, 0), (0, 1, 0), (0, 0, 1)}

{(]-a 2’ 3)7 (4’ 19 5)’ (-4’ 6, 2)}

{1, 2,3), 2, 3, 1)}

{(1’ O, O)’ (1’ ]‘, O)’ (1’ 1’ 1)’ (O’ 1’ 0)}

Mer QgMwellrena

51
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84. Consider the matrix ring M,(R) of a ring R.Then in M,(R) the subring

Az{(a O):aeR} 1s a

0 0

(A) right ideal

(B) left ideal

(C) 1ideal

wf neither a left ideal nor a right ideal

(E) Answer not known

R -aremp aumatwugdan siamfl auamerwuis My(R)s smsdled Qsmamme, M,(R)én

a O

2 U auamerwid A = {(O OJ o = R} Rp ————— UG LD.

@) aos geuo

B) Qs sywe

©) gy

D) Qg gyugb Goww auwg eugIbd Godma

(E) e GgMweldrena
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85. Let I be an ideal of the ring R. Determine which of the following

statement is true?

() R is a ring with identity = —IIE i1s a ring with identity
: : : R . . :

(B) R is an integral domain = T 1s an integral domain

©) T is an integral domain = R is an integral domain

(D) R isa field = 5}- is a field

(E) Answer not known

I aerug) ewearwd Ré &t erans. Gemaumeuaicuhmiar 6rg 2 @menowimer

aum&Swid ?

(A) R eenug swafl Qe auenerwih = T aTenug) swafl Qamem euareTwib

(B) R arenug @onudmanss serd = —IIE TATUG R(HESMmabS HeTD

©) ? cranuig) @rhdamanss sab = R eaaug @uudamanbs sand

(D) R ereugy semd = T TG SED
(E) ofen Qgflweiirena
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86. Which of the following statements are not true?

I
IL.

I1I.

(A)

©)
D)

(E)

The multiplicative group of non zero elements of Z,, is cyclic

In a group G of order n with generator a if lcm of m and n is 1

then a™ is also generator of G

Any infinite cyclic group has infinitely many generators

I and II
III only
IT and III
I only

Answer not known

WGlebteu(HeuameudMIET TG 2 GRTENLOWIEIE) ?

L
IL.

III.
(A)
(B)
©
(D)

(E)

CSMA/2023

Zy7 arénp ymauifloan 2 giuysaier QUmEED GO HPDH GOWTELD

n afl@syeorwu @m God G-uéd a @m emaunsd (generator) whmid
m, n & SuQu@p auEsd 1 aafld a™ b @m e maursd o @b.

TS @B PGP FHRHGVSHDGWD CTATRTHD 2 (HAUTEESHT GHEELD
I wpmb IT

III we_@w

IT wihmo IIT

I oo

dlenL Qsflweloreraew
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87. The additive group of integers
() is cyclic and generators are 1 and —1
(B) 1is cyclic and generators are i and — i
(C) 1s not cyclic
D) 1s cyclié and generators are 1 and - i

(E) Answer not known

W cramsaflen Goiigams GwD ——— YGLW.
A)  sphd wppw sfser 1 wHYID —1 Y EGWY
(B) swphé wHmb sAs6r i LHHID — I PGS
©O) &wHd s

D) swod whb ysdaedr 1 LHYIL — I GO
(E) e&len QgRlweildane
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88. The number of permutationin S = {1,2,3}
@A 3
A 6

€) 2

D) 1

(E) Answer not known

S ={1,2,3} aamnre HaLssnd aufles wrppriser
A 3

B) 6

€ 2

D) 1

(E) e QsAwellrana

89. A subgroup N of G is a normal subgroup of G if and only if the product
of two right cosets of N in G is a coset of N in G.

(A) Left

Right
(C) Both right and left
(D) Neither right nor left
(E) Answer not known

G @er govansgw N aaug G@en sngmem goams@pans @ wbsmed LG
G@o N @er @ran® awg s (s Asrasdear Qupsssd Banpin G@éo N Ger
Gl (H50sTens.

4) @us

B) awg

C) aog winb GLg @rew@w
D) aogy soveg Qs Qoo
(E) e Qsfwelderas
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90. -1 1 -
[ p?(p? + I;J

91.

v{) X —sinx (B) x +cosx
(C) xe'sinx | (D) xsinx

(E) Answer not known

- 1
g l[pz (0? +1ﬂ )
(A) x-sinx (B) x+cosx
(C) =xelsinx (D) xsinx
(E) oo GsAweloame

—x . .
sin «/§x dx i

Using Laplace transform, the value of | £

0 X
@ Z ®) —zgﬁ
37 w
© ¥ vty z

(E) Answer not known

rUuCaey 2 HLIHNSMS LWTUHSGS,

0 x
, 27
A = B) 2L
A) 5 (B) 3
© = ® =
(E) e Qsfwueidvame
57

I e™* sin/3x dx=

S
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92. If L[f(t)]= F(s) then identify the correct statements from the following :
1. L [e-at f(t)] = [F(S)]S—>S+a

2. L[f'@) = sF(s)- 1(0)

3. L[}'f(t)dt} = s F(s)
0

(A) 1only
(B) 2 and 3 only

u(() 1 and 2 only

(D) 1 and 3 only
(E) Answer not known

L[f(t)]=F(s) aafles &G Qan@ssuuc@earer aunsflurisaier sfluraag

S wmeTUU(HSSI5.
1. L™ ) = [F(S)sssra
2. L[f@)=sF(s)-f(0)

3. L[j' f(t)dt] = s F(s)
0

Q) 1wcEo

B) 2 whgw 3 LLEL
©C) 1 whpw 2 v Hw
D) 1vpgd 3w
(E) oL Asfucloma
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93. Eliminating a,b from z = (x + a)(x + b) we obtain

— i

“@: z = pq

(B)

(O

(D)

(E)

z2=p+q
z=p-q
P
q
Answer not known

z=(x+a)(x +b)OImpz a,bgy Bs55 HeoLiug

(A)

(B)

©

(D)

(E)

z = pq

zZ=p+gq
2=p-¢q

z=2

e QgMwaedeney

59
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94. The general solution of sin px cos y = cos pxsiny + p is

\() y=cx—-sin¢ (B) y=sinlc-cx
(C) y=cx-sinlx D) y =sin'x —cx

(E) Answer not known

sin px cos y = €os px sin y + pen Qungs Eiey
(A) y=cx-sinle (B) y=sinl¢c-cx
(C) y=cx-sinlx M) y=sin'x -cx

(BE) e QsfNwelerena

95.  The solution.of y*p — xyq = x (z-2y) is
@) o’ -—y,2x—y)= 0 (B) ¢(x—y2,x—2y)=0

© ole-yx=-y%)=0 ‘Yf)¢(x2+y2,zy—y2)=0

(E) Answer not known

y:p—xyq = x(z - 2y) an greunarg ———— GLW.
(A) (p(x2 - y,2x — y) =0 (B) ¢(x—y2,x—2y)= 0
© olk-3x-*)=0 D) ¢(x®+3%2y-5%)=0

(E) &Mer QsMweleorena
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d’y

96. The general solution of x2 + 3x ay +y=01s

dx? dx
(A) (A + Bx)e™ B) (A+ Bx)l
x
\() (A + Blog x)% (D) (A + Blogx)e™

(E) Answer not known

2 .
x? —Zx_:;- + 3x-% + y = Oalenr Quageuman Sirey ——¢ 2, GLD.
A) (A + Bx)e™ (B) (A+Bx)L
X
(€) (A+Blogx): D) (A + Blogx)e™
X !

(E) eler Qgflweiidena

97. The general solution of (D2 —-4D + 3) y=01s

9{) y = Ae®* + Be® (B) y = Ae™ + Be™
(C) y=Ae** + Be™ (D) y = Ae™** + Be*

(E) Answer not known

(D? - 4D + 3)y = 0@ar Qungs Siey

(A) y = Ae3* + Be* . (B) y=Ae% 4+ Be™*
©C) y= Ae"x + Be™* (D) y = Ae™* + Be*
(E) oo Qsfueidma

0 61 CSMA/2023
[Turn over

3@ Teachingninja.in



98. The particular integral of (D2 + 5D + 6) y=e"is

@ < ® <

e e
(€) 1 (D) 16

(E) Answer not known

(Dz +5D + G)y = e"ar Apuy Qgnens Siey

e* e*
T B
e” e*
(©) T (D) 16

(E) oo Qsfweldvena

99. The general solution of p? -5p+ 6 = 0; p= ;Z_y 1s

X
e (y-20-¢) (y-31-cy) =0

B) y=Ae* + Be**
©C y-2x-¢c=0
D) y-3x-c=0

(E) Answer not known

p2 -8p+6=0; p= % aanudleanr Qung Sieureng
X

Q) (-2x-¢)(y-8x-¢)=0
(B) y = Ae®** + Be®*
©C) y-2x-¢=0
D) y-3x-¢c=0
(E) oo Qsfwelowme
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100. A triangular lamina ABC is suspended successively from the vertices A
and B. If the two positions of the side AB are at right angles to each

other, then 5C? =
(A) a+b B) ab

W ot p? D) a2 -b?

(E) Answer not known

ABC aarp sCsremsdan o muateflaer A wppb Beé Qsmugn Gurg
AB ussgdeé QeriGamend LD erafled 5C? = -

(A) a+b (B) ab

(C) a®+b® (D) a®-b2
(E) &er Qgfwelicrana

101. A particle of weight 30 kg resting on a rough horizontal plane is just on
the point of motion when acted on by horizontal forces of 6 kg weight and
8 kg weight at right angles to each other. The coefficient of friction

between the particle and the plane is

3 3
@) 7 B) =

© 3 ) 1

(E) Answer not known

sTOT_rer HeLwl L gasdd 30 HCar eaLwerer @ Ssdr 6 HGaom wHmD
8 &Cor L OQstamL HeLwl L edmssad gatmststany QskiGsSd
Qewou@bCurg, < Quss ydaeluld QMmEGL gisd LHNIL SaSEDHE

@eoLCuurar 2 gmiey Garshd ——— G-
3 3
A — B) =
@) - B) <
1
© 3 D) 3

(E) oSer Qsflweiicvene
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102. The magnitude of the resultant of the forces F; and F, acting on a

_)
particle is equal to the magnitude of F;, when the force is doubled, then

the new resultant is to F,.
(A) parallel ‘{perpendicular
(C) equal (D) halved

(E) Answer not known

- - -
@® giser By Qewoupn F; wopw F, damssallar elmerellar iatey F @er

—_
DeTeysG swb. des @Qriguurghd Gumgy ydu wye F seE

BGEGWL.
A) @eoerwrer (B) Qsmgssns
(© swvwrer (D) urdwrs

(E) e Qgfwelcvenad

103. A force has no resolved part in a direction to itself.
(A) parallel ()perpendicu]ar
(C) 45° . (D) 30°

(E) | Answer not known

@ dasdlear uflss uGHular s ———— 16 QMHEETE).

A) @Qeoarwuns (B) Qsmgssns
(C) 45° (D) 30°

(E) oler Gslusldama
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104. Find the moment of inertia of a circular ring of radius ‘@’ about a
diameter. (Take M to be the mass of the ring)

(A) Ma? (B) Ma?
2
| -@f Ma D) 3Ma?
2 : 2

(E) Answer not known

‘@ eremn <y QsTETL @ L aigel eemetwgSlen Hlaawnd HmuysHmenar
g L Loss Qsran® srer. (umanugdlen Hlapau M aran aT(n&516 Qames)

(A) Ma? (B) Ma?
Ma? 3Ma?
©) 5 (D) 5

(E) e Gsfweidame

105. A ball of mass 8gm moving with a velocity of 10cm/sec. impinges directly

on another mass 24gm moving at 2cm/sec in the same direction. If e=%,

find the velocities after impact.
(A) 5 cm/sec and 1 cm/sec in order

' M 1 cm/sec and 5 cm/sec in order
(C) 3 cm/sec and 4.5 cm/sec in order
(D) 4.5 cm/sec and 3 cm/sec in order

(E) Answer not known

10 Qs.8/@pmg  HosCaussger pemD 8 &ymbd Hepwerer @@ UHS
2 Qs.18/0pmg. HasCassgi e CH Hevsier pamL 24 Agmd  Hevpujerer

wHOprm upsiLer  Corqurs  CrgEng. e=% aafler, Gurgalenr Ge
HeansCoustisenens &re.

(A) 5 @s.5./QpMg wHDD 1 Gs.8./ApMg. erenp euflasuien

(B) 1 Qs.8./Qpmg wHmd 5 Q&.18./ApTy. erenp auflesulie

(C) 3 Qs.8./Qpmg wHpL 4.5 Q.8./QBTg. e aflosudeo

(D) 4.5 Qs.8./Qpmg wHDD 3 As.8./ABMg. eranp auflaesuiled

(E) e Ggfweidame
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106. A particle is projected with a velocity of 490 metres/sec at an elevation of
30°. Find the time of flight.

(A) 40 seconds (B) 30 seconds

W 50 seconds (D) 45 seconds
(E) Answer not known

@G Curmerrarg 490 B Lir/efanmy PasCassdle 30° gopsCsramsde
aPlwiuESpg aafldr uPsEL Crrsms sasd(s.

(A) 40 ey ger (B) 30 efarmgaer

(© 50 ey s (D) 45 efarmgaer

(E) e Qsfweidema

107. A particle moves in a straight line so that its acceleration is always
directed towards a fixed point O in the line and proportional to the
distance from that point. If the particle starts from rest at a point A
whose distance from O is a, then at any time ¢, the velocity of the
particle is

A) V=tuva? -z v Vs NPT

C) V=% uix?-a? D) V=% uix? - a?

(E) Answer not known

Cpir Cam_ine pa@md g gselar pE&sL au@UIYsD O aaib Hleve yeraflanw
Corédl <igen gmrsdne Cprelds swsdHod Brsew. siggsar O o Qmbs

a gisded Quis Qsrimdarmed, b @0 t Cprsdaid <igar HasCausid
—— G

Q) V=tuva®-x2 '(B) V=t ua?-x?)
C) V=t uGx?-a?) (D) V=1 uvx? -2

(E) ofer Qsfwelcdena
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108. The free fall of a body is an example of
(A) uniform motion
uniformly accelerated motion
(C) - non-uniformly accelerated motion
(D) curvilinear motion
(E) Answer not known
@ gisaflar goLwHD s ———— @ THSHESTL(.
A) Syrer Quésd
(B) &ymer w@&sILLL QUESD
(C) @Gy &rs WEHESLLLTS QUsD
D) eoaearey Qussd
(E) &enr Qsfweldena

109. Let f:[0,1] >R be defined by f(x)=x. For each positive integer n, let Pn.
be the subdivision {O, l, —2—, e —’3} of [0,1]. If U(f, P,) denotes the upper
n n n
sum of f corresponding to P, then the value of lim U( f,P)?

1
1 B) -
(B) 3

@A)
1
« 5 (D) 0

(E) - Answer not known
£:[0,1] >R egup smmlen auamguop f(x)=x. ga@erd Bens P ereRT

n sgw P,= {O, l, g, “ee, 2} ararug [0, 1]er 2 GamiL b <y@b. P, @ Gué
nn n
seLe U(f, P,) eafle lim U(f, P,)eén wfuy ————— 3BWw-
n—» oo
1
@A 1 B) -
3
1
o < D) 0

2
(E) &lenr Qgfwefdwvena
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110. Choose the incorrect statement, from the following :

\1() @ is of second category
(B) Ris of second category

(C) I, is of second category
(D) [a, b] is of second category

(E) Answer not known

AemeuheuameudmeT Seummen siPléwsmws Corb0sHEse,Lb.
(A) @ - aerug @ranLmbd cuemsmwF Ceirbag

B) R - aarug @ravimd eumsews Geiibsgl

©) Iy - ererug @ram_md eumsows Csinss

D) [a, d] - eremug QrarLmd cuamsamus Ceibsg)

(E) e Qsfwefdmena

111. Which of the following subset of R?is open?
@) A, y)|x+y=1}

B) (& y)|x®+y*=4]
©) {(x,y) |x and y are rational}

v {x, )|x2 + 20}

(E) Answer not known

Qeresmaiaraupmiar R’ er dpps o1 samd g2
A {lx, )|x+y=1}

B {(x, )]x?+y2=4}

© &, y)|x wpgd y Hsepp aamser)

D {x, 3|2 +y* =0}
(E) e Qsfwecrena
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112. Iflx_3|<116 and Ix2 —x—6’<K then K 1s

113.

1
A) 0
vl o051

(E) Answer not known

(B) 0.49

(D) 0.27

|x—3|<-116 LHMLD |x2 —x—6|<KGrGoﬂc'o K @an wdluiy

1
@
(C) 0.51

(E) e Qsflweicrene

1,
lim xe* 1s

x—0

@A -1
C) +1
(E) Answer not known

1
Iim xe* =

@) -1
€ +1

(E) &lenr Qsflwecidrene

(B) 0.49

(D) 0.27

(B) 0

B) 0
D)

69
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114. Which of the following statements are true?

I

IL.

IIIL.

IV.

vyl

(B)
©)
(D)
(E)

exists.

lim
n-on+3
(-1)"s, converges for any sequence (s,) converging to a non-zero

number.
1
(e") diverges.

If a sequence of positive numbers is not bounded then the sequence
diverges to infinity.

I only

I and III

IIand IV

Iand IV

Answer not known

Geimeu(heuRTEUHMIET CTEMEU 2 EITEHLOWITET GuTddlwItSeT ?

I

IL.

III.

IV.

GV

(B)
(©)
D)
(E)

CSMA/2023

Iim

SenL& @&,
nson+3 ©

ThS 2 @GEGD aflews (s,)sgn (-1)"s, e@muEb.
1
(e") aNfluywb.
Bes eramaefan eufles TOMmOWODG ealld SiF WyeapT meaTains
N fluy.
I we@o
I wogw III
IT wpmw IV
I vpgw IV
N T AT ) I P
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115.

116.

_1\1
The series Z( 13 is oscilates infinitely when
n

@A) p=0 @ <o

€ p>1 D) 0<p<1

(E) Answer not known

_1\n ,
Z( 13 aranp Qgmii erQurg Pyediderod easarhE D)
n

@A p=0 (B) p<0
C) p>1 (D) 0<p<1

(E) Mer Gzfweildene

n
The value of lim (l) is
, n—o\ 2

1
A 1 B) 3

© v o

(E) Answer not known

1\*
hm(a) 63TLD£|I'JL|

: 1
@ 1 ®) 3
© o - Do

(E) e Gsflweierene

71
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117. Any constant sequence is bounded

(A) greatest lower bound < least upper bound
(B) greatest lower bound # least upper bound
(C) greatest lower bound > least upper bound
\({) greatest lower bound = least upper bound

(E) Answer not known

55 @@ Hoowrar auflesuyn ahma afl@sumsbd
(A)  BuQu@b &P eurby < B&fmy Cuaauriby
(B)  BSuQumnd & euby # B&flmy Cueveuribyy
(C)  BuQump & eurby > Bedlm Guoaeuriby
(D) BuQupd Sip eurby = Bedgy Cuaeurby
(E) eflen Qsflweldana

118. The Lu.b. of the sequence 1, -1, 1, 1, .... is

@ 2 ®B) 0
© -1 v 1

(E) Answer not known

1,-1, 1, -1, ... arannp Qgm_Men B&dgy Cued erédeney — D GLW.

@A 2 B) 0
© -1 D) 1
(E) e Qgsfweldana
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119. Fourier transform of f(t)=1, —co<t<w is

A2sinwa
w

® (s

does not have a Fourier transform representation

(A)

D) 2coswa
w

(E) Answer not known

ft)=1, —co<t<oo erenm srman sy fwir 2 HLIHDD —————YGD
2sinwa
@A ——
w

® \:(sx)

(C) cyfui e muorbobd, @eemiysE ome

2coswa
Dy ——
w

(E) e G]g;ﬁ]u.uéﬁ]ebmcu

120. If F is solenoidal, then which of the following is correct? -

nﬂ{ v.F=0 B) VxF =0
(C) V2.F=0 D) V2xF =0

(E) Answer not known

F sniy afgsnm erafled, Qemaumeuamaippier 6 2 erepowm@id ?
(C) V2-F=0 (D) V2xF=0
(E) ofe Qgfweicoena :
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121. The half range cosine series for f(x)=x2 in (0, 7) is

2 ® (¢ 1\1 . © (_ 1\
v{) 13—+4nz='i( nlz) cosnx (B) 4%:1( nlz) cosnx
(©€) z D) ”—2+4i L cosnx
3 3 n=1 n2

(E) Answer not known

(0, 7) @ar_Qaualie f(x)=x2en Sihflwi Qarengear oy aiFs Qgmi by

2 © (_1\" © (—-1)"
A) %+4n§1( nlz) - cosnx (B) 4n§1( nlz) cosnx
2 2 S,
©). -7;— D) 13—+ 4nz=:1 nizcosnx

(E) &er Qzflweddvena

122. Find q, for the function f (x)=%(ﬂ—x) at a Fourier series with period
27 to be valued in the interval 0 to 2.
1 3
A = B 3

2
& 0 D) 1

(E) Answer not known

0 @i 27 aweq@orer @aLQaeflep LA _LURDL srab 27 QsrarL

Sflwi Qg f(x)=%(7z—x) -6 2. 6Ter Qg -6t WHUMU SaTH .

1 _ 3
(4) ) (B) 5
€ o D)1

(E) &eor Qsfweidrena
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123. The Fourier series expansion the function f(x)=|cosx| in the interval

(-x, ) 1s

1 2[cosx cos2x ]
+ +...

A) —+2
@) 7r+7r_2 3

2 4[sinx sin2x |
+ +ooo

© z 7zl 2 3

(E) Answer not known

(B) l+szmx+sm2x+m]
T 7

| 2 3
2 4[cos2x cosdx
) — = _ +---
z 7wl 3 15

(-7z, 7). ererim '@ml_Qamﬂuﬁlcb f(x) =|cosx| eranp srimden Syfwir edfleunss

Qgmft ———————— o &b.

A) _1_+g cosx+cos2x+m
T 7wl 2 3

©) _2_+i smx+sm2x+”
T 7wl 2 3

(E) &leor Qsfwaideame
124. [|F-ndS=
S
v [[[v-Fav
| %4
©) [[[vxFdV
|%4

(E) Answer not known

[[F-nds=
S

@) [[[v-FaVv
|4

©) [[[vxFaVv
V .

(E) e Qsfweldeane

75

B) l_'_g s1nx+s1n2x+___J
T Ll 2 3

2 4 Fcos2x_cos4x+m]

D) £+=
()rr+7r 3 15

®) [[v-FaV
Vv

@) [[¢Vy -y V) -ndS
S -

®B) [[v-FaV
|4

D) [[#Vy -y V) -ndS
S
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125. The value of the integral [e”dx+2ydy—dz, where C is the sphere
c

x> +y2=4,2=21s

« o B) 27

©) 3=« D) 4~

(E) Answer not known

C eremug x®+y%=4 wHMD 2 =2 Yweapan o dreaT sHwu @ Gas'rrme eraflev

[e* dx+2ydy—dzen wdoy
o

A o0 B) 27
©€ 38z D) 4z
(E) oo Qsflwueldeme

126. The area bounded by a simple closed curve C is

« L [(wdy-ya») B)  [(cdx-ydy)
C C

©) %ﬁxdywdx) D) %f(xdmydy)
C C

(E) Answer not known

- Cerenp epigws euenereuayullen e LILL L UFLIGMULS STeHTs.

@ 5 [@dy-ydv) ®) [(xdx-ydy)
C C

© %j(xdywdx) D) %J(xdxwdy)
C C

(E) e Qsflueiéoeme
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- -
127. For what value of ‘@’ the vector function f (x, y, z) =3x ?+(x +y)j-az %

128.

is solenoidal?

@A) 3 (B) 2

“ 4 D) 1

(E) Answer not known

- - - -
f(x,y,2)=3x1i+(x+y)j—azk ugauppsrs QmuusHarer ‘@er AL wWTg ?

A 3 (B) 2

C 4 . D1

(E) e Qzfwelicrane

o(x, y, 2)=x2y+y*x+2%. The value of V¢ at (1,1,1) is
(A) i+j+5F (B) 4i

(C) 3i+6j+9k ‘1‘{)3243%212

(E) Answer not known
o(x,y, z)=x2y+y?‘x+z2 V¢ at (1,1, 1) e whuy srems.

(A) i+j+5k (B) 4i

(©) 3§+6f+9l€ (D) 32+3f+213

(E) e Qsflweldena
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Yz

129. The value of j Ixyz dxdydz 1s
10

O ey O

VI B) 7
' 7 8
() 3 (D) -
(E) Answer not known
2zyz
[[ [xyzdx dydz @en wiy ———— ay@w.
010
7
A) 2 B 7
7 8
©) 3 (D) -

E) Ao sfuadlodme

130. The area lying between the parabola y=4x - x? and the line y =x is

@ I | %ﬁ)g

2

13
© <

(E) Answer not known

17
(D) Y

y=4x—x2 eTel) cuaneTaUaIEGL Y =X ereim Gpi Casmigm@b @en il
[ S b D&

UL —————— GLb.
7 9
A) - B =2
(A) 2 B) 5
13 17
c — D) —L
©) > (D) <
(E) oferr Qsfwelcrenew
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131.

132.

The value of |4_5 18
wd 11.62875 (B) 6.5625
(C) 6.5625 7 - (D) 11.62875 vz
(E) Answer not known
[ 4.5 @ar iy ——— @0,
(A) 11.62875 (B) 6.5625
(C) 6.5625 7 (D) 11.62875 vz
(E) o&Mer Qsfweloere
The curvatures of the curves r=af and rf=a at their intersecting
points are in the ratio
A 3:2 '(‘Bf3 |
(C) 3:42 (D) J2:/3
(E) Answer not known
r=af wppw rf=a amammirsaie eumerayser Qe igds QamemEsnd Larafluded
sieuper ellflgwn
A 3:2 (B) 3:1
© 3:42 D) v2:43
(E) oL Qsfuciiame
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133. The radius of curvature of x* + y* =2 at the point (1, 1) is

o« L ® -2
3 3
3 V3
© 3 )

(E) Answer not known

(1, 1) eremp yerafufer x* + yt = 2 eTetim cuaneTeuaTUIGHT GUENETEY <3}, TLD

V2 V2
@3 e
V3 J3
© < @) -

(E) eleor Qsweilaoene

134. The p-r equation of the curve r™ = a™ sinm@ is

Mampzrmﬂ (B) ap —r

3
C) p’=ar D) p?=_-
: 2a

(E) Answer not known

r" =a™sinmé aanp aumateuemyuler p-r FweTUMEH — @b,
A o™ p=rmt B) ap=r
2 2 7’3
C) p°=ar (D) p?=—
: 2a

(E) e Qsfueioveme
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135. The normal at # on the parabola meets the curve again ¢, then f; = ——

(A)

(©)

(D)

(E)

2
tz _—'tl";‘
1

b
2
ty =t +—
2=h*y
2
t, =t +—
2="hty

Answer not known

ureueameTusHe 4 @é edrer Quidunarg

aafléd ty = —— YGW.
2
@A) ty=t——
]
2
(B) t2 = —tl N
b
O t=4 ""g
b
2
D) ty=-h+
)
(E) oo Qsflweidame

81
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136. Which of the following denotes that value of definite integral 1is

independent of the variable of integration?

@) [f@de=0
b a
®) [f@x)dx=-[f(@)dx
a b
b b
@ [roa- [f(x)dx

(D) Tf(x)dx=ff(a—x)dx
0 0
(E) Answer not known

ereumevareupiler erg Qgrens sremred wrHlWmog sruDDSTE umTUNIES
Agresudar wHiy QrLuumss GNsdng ?

@ [f@dz=0
b a

® [f@)dx=—[f(x)dx
a b
b b

©) [f@)di=|f(x)dx

®  [f@)de={fa-x)de
0 0
(E) &fer Qsfwelicweana
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137. The maximum value of u=x3y?(1-x—y) is

A) 235 vt L

432
) 475 o L
321
(E) Answer not known
u=x3y2 (1-x-y)-er Qup LI —————— A G-
@A) 235 B) —
432 ,
) 475 D) —
321

(E) e Qgfiweiidvensd

138. The minimum value of f(x, y)=x>+ 5y% —6x +10y +12

A 4 ‘6‘—2
C) -4 D) 2

(E) Answer not known

f(x, y)=.7t:2 + 5y2 - 6x+10y +12 Qe G@DHEULSE LHUY

A 4 (B) —2
© -4 (D) 2

(E) &err Qgflwaildvenew
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139. If Y=

3
(x+1)(2x-1)

2n+1 (_l)n _ (_ ].)n n!
(x + 1)n+l (zx _ 1)n+l

® nn{(zxz— 1)” _(i)n}

© 2”*1(-1)"(n1-1)!_(-1)"(n— 11)!
2x-1)™ (x+D)™*

« (—1>"n!{ 2™ 1 }

(2x_1)n+1 _(x+1)n+1

(A)

(E) Answer not known

3 3
_(x+1)(2x—1)

erailed neug auamssQsw y, =

2n+1 (_l)n _ (—l)nn'
(x + 1)n+1 (2x a 1)n+1

(-Unn{(zxz—l)n 1= n}

2D "(n-1)! (-D*(n-1)!
(2x _ 1)n+1 (x + 1)n+1

2n+1 1
D) (-1)"n! -

(A)

(B

N’

(©)

(E) oo Qsfuaidame
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140. If H is a subgroup of a finite group G. O(G)=m O(H)=n then
(A) m and n are not related
B) n>m

(C) m divides n

M n divides m

(E) Answer not known

H aoug G aom @pyap Gosda 2o Gogw O(G)=m wppd

O(H)=n eafle

(A) m vpgw n Qsm_iFfupHEe
B) n>m

(C) n-g m assew

D) m-gn m@é;@ro

(E) &Ner Qsflweldena
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1000
141. The rank of a matrix A= 0100 1s
0 010
0 0 0 1]
@A 0 B 1
©) 4 (D) Not defined
(E) Answer not known
[1 0 0 O]
Ao 0100 . P
=0 01 0 Qe greuflens wng ?
|0 0 0 1]
@A o0 B) 1
w 4 D) awerumssuu_sfdeme

(E) e QsRweldrena

2 00 1 2 3
142. If A=|0 2 0| and B=|0 1 3|then find the determinant AB has the
0 0 2| 0 0 2
value
@A 4 (B) 8
o 16 (D) 32
(E) Answer not known
2 00 1 2 3
A=0 2 0| wpg> B=|0 1 3| aafle, Sroreluurar AB wuy
0 0 2 0 0 2
G-
A 4 B) 8
(C) 16 (D) 32

(B) e Qgfweildeana
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143. The real part of tanh(x +iy) 1s

144.

@A) sin2y sinh 2x
cosh 2x +cos2y cosh 2x +cos2y
sin 2x sinh 2
©) D) ——
cos2x+cosh2y cos2x+cosh2y

(E) Answer not known

tanh (x +iy) -e QW LEGH ————— G-
sin 2 ' sinh 2x
&) J B
cosh 2x +cos2y cosh 2x +cos2y
sin 2x sinh 2
©) (D -
cos2x+cosh2y cos2x +cosh2y

(E) oNHeor Qsflweicdere

1:an2x—21:anx=

Evaluate Lt 3

x—0 X

@ 3 (B) 4
© -2 | o 2

(E) Answer not known

tan2x—-2tanx _
3

wduiy sraws Lt
x—0 x

@A 3 B 4
€ -2 D) 2
(E) o&Mer Qsflweicrena
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145. Sum of the series log2—

o

27
6) =
©) 3
(E) Answer not known
log2_1082)°  (og2)’
Y 3!
9L(GLD.
1
A) —
A) 3
27
o <L
(€) 3

(E) e Qsfweldrena

— e—x

(log 2)* , (log 2)°

2!

3!

3
(B) -
(D) -1

—-araip  Ggriisflllen sl (s OQsrens

146. The value of £ is

&

(©)

3 x5
X+o—t——t-+00

|_3E

1+x+——+—+ -0
i\ [

(E) Answer not known
e e
2

-&ir W&l

x> x°
X+—t——+---00

3 L5
23
1+x+——+——+

18 [5

(E) e QzMweldvena

A)

©

CSMA/2023

88

3
B) g
(D) -1
x3 x5
B) 1-x -E—E_mw
x2 x3
(D) 1—x+E—E+'”°0
(B) 1-x ____5._...(-0
[3 [5
(D) 1—x+xE;—§E+~-
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147. If a, B, v, & are the roots of the equation x*+pxd+gx® +rx+s=0, find

the value of ¥ a?8.
(A) 3r+pq
%{) 3r-pq
(C) 6r+pq
(D) 6r-pq

(E) Answer not known

x? +p3c:3 +q3c2 +rx+s=0 e swetuml e apomssT , fB,y,0 el

Y a®f@er vy snas.
(A) 3r+pq
(B) 3r-pq
(C) 6r+pg
D) 6r-pq

(E) &Mer Qsflweiicrena
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148. The expansion of coshx in powers of xis

2 .4 _6 { 2 4 _6
x% x* x x° x* x
TR TR TR TR TR
3 .5 3 .5
x° x x° x
(C) x_§+_5_!‘-"' (D) x+-3—!‘+§+"'

(E) Answer not known

x -an Ligsafiedr coshx -ar eifleursswreng

2 4 6 2 4 6
X X X X X
@ - e ®) LA e
3 5 3 5
X X X
(C) x—g—'- E—"' (D) x+§—'+—'-+

(E) o Qsfudiadame

149. is sum of the cubes of the roots of the equation x°> —x%2-x-1=0.
@ o B 1

© 2 v 3

(E) Answer not known

x°—x%-x-1=0 aenp swearur e Sheyseflen saregirhseailar ami s Qsrams
2B GD-

4) 0 B 1

© 2 D) 3

(E) e Qsfluaddame
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150. The expected value V of the following game is

Player B
I IT IIT IV
I1(3 2 4 O
Player A 1113 4 2 4
III1f4 2 4 0
IVIO 4 0 8
1s
3 8
A — ‘ . =
(A) 3 ) 3
(C) 8 D) 3
(E) Answer not known
EpsanL eleerwmiger eriumigs whiy V —— @b,
Aeverwm’_( &Syt B
I II III IV
I (3 2 4 0
elenerwm_® eSyi A s 4 2 4
Inm|4 2 4 0
IVNO 4 O 8
3 8
2 B =
(A) 3 (B) 3
€) 8 (D) 3
(E) oferL Qsflwelcrenew
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151. The value of two player game whose pay-off matrix is given by

Player B .
B, B

Player A A 255
A2l 10 15
18

A) 22 (B) 17

©) 19 ) 13

(E) Answer not known -

@meur L@ Qumb leerwm e, aiFraaier Coiaysallar Siemeu (pay-off)

Menerwm_ @ eyt B

: B: B;
eNenemwuim_® eSyir A A 26 °
As 10 15
QauafliuBsHented, sigenm wELLY
Aa) 22 (B) 17
€) 19 (D) 13
(E) ofen Qsfweldvena
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152. In (M /M /1) : (o/FCFS) queue with given utilization factor p = 0.8,

the probability that there is no customer in the system is

“ 02 (B) 0.8
(C) 0.64 (D) 0.04
(E) Answer not known

(MI/M/I):(o/FCFS) eamw aflmsleo vweaur (s arges wdiy
(utilization factor) p = 0.8 erap erafler @eueauflens siewIGD GumgSegwmer

@oemod(méEs Hlepssse —— UG-
(4) 0.2 (B) 0.8
(C) 0.64 (D) 0.04

(E) &fer Qsfweildvena

153. A departmental store has one cashier and customers arrive at a rate of
20 per hour. The average number of customers that can be handled by
the cashier is 24 per hour. If we assume the conditions for use of the
single-channel queuing model, then the average number of customers in

the system are
i 5 (®) 6

C) 8 (D) 10

(E) Answer not known

@ srerart LLAGCL 2 66T @@ UDAUTHET ARSTGUID TG EDSLITETTSEET @
wefl CrrsdnE 20 e fzsdd aumos sndamert. sremert syreflurs
24 aumysaswureriseer LLHGCL Abs @@ wafll Crrsded @swrer wruwb. @Gy

am Gswos ewwd wLEGCL 2ulursgdd QEUUSTS i@LTaND CFLg
QsramLmed, SiBs s@wlidd 2 der aumgsmswreriseaflear sgref aamemilsms

A 5 (B) 6
C) 8 (D) 10
(E) e Qsflweldenaw
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154. The critical path of the network

Activity: 1-2 1-6 2-3 2-4 3-5 4-5 6-7 5-8 17-8

Duration: 7 6 14 5 11 7 11 4 18

(E) Answer not known

Qeweour® : 1-2 1-6 2-3 2-4 3-5 4.5 6-7 5-8 7-8

gton: 7 6 14 5 11 7 11 4 18

arenp SeamusSen Spsfu LrsuTas
(A) 1-2-4-5-8

B) 1-6-7-8

C) 1-2-4-6-7-8

M) 1-2-3-5-8

(E) e QsfMwueldame
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. 155. In a sequencing problem the total elapsed time T =
processing time + idle time

(B) 1idle time — processing time

© proc:essing time

(D) 1idle time

(E) Answer not known

R wilenss sansdld Qurss Cauame Coryw T'= ———— @ .
(A) Qswep Cord + srsHmuy Crybd

(B) srsdmuy Cryw - Qewipenp Coiyd

(C) Qsuyep Coyw

D) smsdmuy Coybd

(BE) e Qgfwelicrene

156. .Job: 1 2 345 6
MachineM1: 3 12 5 2 9 11
MachineM2: 8 10 9 6 3 1

The optimum sequence of the above problem is

v 4,1,325,6 B) 4,3,1,2,6,5
© 6,543,1,2 D) 5,3,1,4,2,6
(E) Answer not known

Ceuenev : 1 2 345 6

Qupdlgvb M1: 3 12 5 2 9 11
Quidgo M2: 8 10 9 6 3 1

Cule Qarhssuul L sansder 2 &65 auflens ——— <y GLW.
(A) 4’ ]‘? 3’ 2’ 5’ 6 (B) 4’ 3, 1’ 2’ 6’ 5
(C) 6,54,3,1,2 (D) 5,3,1,4,2,6

(E) oo Qsfweildvene
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157. The transportation problem is balanced if

(A)
(B)

Total Demand > Total Supply
Total Demand < Total Supply

(C) Total Demand # Total Supply

6 Total Demand = Total Supply
(E) Answer not known

| @ CUTEGuISss sanéE FLlamaWnearg Talld ———— D@ ib.
(A) Qurgs Csmar > QLTSS CUPBRIGLILILL @6

®)
(©)
)
()

Qurgs Cosmeu < QWLMGSD ULPBISLILL L6
Quwrss Caamer # CLISHD UPEISLILILL ey
Qurgs Csae = QIS EUPBSILILL @6

e AsMwaelévenew

158. The transportation problem is called degenerate if

A)
©
(D)

(E)

m + n —1 = number of allocations
m + n —1 # number of allocations
m — n —1 = number of allocations
m — n +1 # number of allocations

Answer not known

CuréEeurss samsE auQuTg Aamsps Siey aar mssLILhEng

A4)
(B)
©
D)
(E)

CSMA/2023

m + n —1 = ggéshsailen aamatisans
m+n -1 # ggsdhseler aanailsms
m—n -1 = ggs8pselar aanaflsams
m-n+1 # ggssShseaien cramanilsms
ellen QgMwelerenaw
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159. The assumption of linearity property the use of expression of the type
A x; + x4 '
B) x -x

VA Xy X2

(D) x; < K (Kis a numerical constant)

(E) Answer not known

o Cpfllue geatewuler @D  THS auamsenr Qeuseflliumien
LweTu(HSgeuDsS SamL_CsLS DG ?

(A) X +xg

B) x% —xy

ic) X1 Xg

D) x; < K (K eemug) g aram widla)

(E) o&Mer Qsfweicrane

160. Some times to overcome some mathematical inconvenience, extra
variables are to be added to the constraints (to avoid negative variables).
These variables are known as

o Artificial variables (B) Slack variables
(C) Surplus variables (D) Objective variables
(E) Answer not known
fao Coyaselle safiselud Ajvhmsmer $46 Cogid o wrdlamer sLEUUILE

soauTRsa® Gsiss Caamgueters (afivep wihsmers saliss) Qb
cauaswrer wrdsefler Guuwr ————— GLD.

(A) Qswpens wrd

(B) wpswrar wrdser
(C) ouf wrdsdr

D) wsdw wrdser

(E) & Qsfweiidenc
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161. What is meant by Type 1 and Type 2 errors?
6 Type 1 — Rejecting H,, (Accepting H;)
Type 2 — Accepting H, (Rejecting H,)
(B) Type 1— Accepting H, (H, is true)
Type 2 — Rejecting H, (H, is true) -
(C) Typel- H, istrue, H, is true
Type 2 — H,, is false, H, is false
(D) Typel- H,, H, is false
Type 2 - H,, H, is true
(E) Answer not known
ums 1 wHYID s 2 9MPSET TETDTED eTeTar ?
Q) aes 1 Geop - H, fgrsrisse (H; ghms Qsreras)
s 2 Sop — Hy gpps Qsnerag (H; Armsfsse)
B) aws 1 — Hy gpms Qsnereug (Hy sfwuneng)
wes 2 — Hy fgrefsse (H, sfwnang)
©O) aws1- Hy sfuneng, H; sflwneng
wes 2 — Hy seupreang), H, seaupnag
D) aes1- Hy, H, saprag
awes 2 — Hy, H, sfluneng

(E) e Qgfuadldvame
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162. Mode and Skewness of Chi-square (;(2) distribution are
@ (-1)% ® (n-2)[%
@ n-2.[7 @ (n-1)[%

(E) Answer not known

Zz ~Lgeud s WsE WHMID cueaTaiseten WHLILEHT — DS LD.
@ (-1[% ®) (n-2)[%
© @-2).[% @) (n-1).[7

(E) oler Qgflweiidene

163. The standard deviation of the sampling distribution of a statistics is
known as its

(A) moment generating function

(B) correlation co-efficient
standard error

(D) mathematical expectation

(E) Answer not known

erefluSlwedlerr SapHmILI uiFeuedlem S eflwssd _— eremml

SAP&ESLILOHEDS-

(A)  AmuysdHper 2 BHAUTESD sy

B) QsriysS Qa;@

(C) Siru Qe

D) seafls erdiumiiy

(E) o&ler Qsflweiidene
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164. Six coins are tossed 6,400 times, using the Poisson distribution, find the
approximate probability of getting six heads r times

W« e 1. (100) /r!; r=0,1,2,... (B) e*°-(99)Y/r!;r=0,1,2,...
(C) e*.(98Y/r;r=0,1,2,... D) e®(99) /r; r=0,1,2,...

(E) Answer not known

6 BrewTwumsEr 6,400 wep gisd aflwiul @ umiser (Poisson distribution)
dfCursgmsy LwaLRSH, 6 sewsd r wep Qupeuspsrer Cstrmubrer
fspssameus sarHlweyb.

Q) .oy /r;r=012,.. @B . (99)/r;r=0012,..
(C) 98 (98) /r;r=0,1,2,... D) *®(99) /r; r=0,1,2,...
(E) eferr Qsfwelicrena

165. Subway train on a certain line run away every half hour between mid
night and six in the morning. The probability that a man entering the
station at a random time during this period will have to wait atleast
twenty minutes is

@ 31 o =

© 3 D) 1.3
(E) Answer not known
perefliga) psd steoe 6 wafll way @rved CrrsdneE M W SO L
GLus@rsE pECu ymsamamny Qeodpg. @sswwsdbeer Fule Raowsdie
aupsLLD  pul @@ppsuLsd 20 Pllmsear srsdmuuspstar Hepssey
— G 1D
@) 31 B) =

3
© 3 D) 1.3
(E) eferr QsAweddrana
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166. Find the first moment (4 ) for the rectangular distribution with

: probébility density function

Y

(B)

©

>

(E)

f(x)=—1—, a<x<b

b-a

+
S

S Q
+
K

Answer not known

f(x)=-b—1—, a<x<b aaug Qsaasy ugaud wHpD Hepsse SILTEH sriy

aafld, siserier wsd HmLusSpman (14)- srans.

(A)

B)

©)

(D)
(E)

—

b-a
2

a-b

N N

+
S

o R
+
Q

)

en Qgflweldrene
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167. In a certain town there are equal number of male and female residents.
It is known that 5% females and 20% males are unemployed. If any
unemployed person is picked-up at random, what is the probability that

it is male and female?
(A) 0.7and 0.3 6 0.8 and 0.2
(C) 0.2ando0.8 (D) 0.3 and 0.7

(E) Answer not known

@M% 2afld yansERnd GQuaTsERDd &1  cTaTElEmaEdla cuflsflenpanit 5%
GQueams@pd 20% yamseErd Ceumauld@rod o drerari aerug PlwiuGhEng
Camauidars pur wICrgih sHEFLMTE S@WssE GFoLILLLTd DIG T
DG Auanerr aatughanear Hepsse) eTarar?

(A) 0.7 wpgw 0.3 (B) 0.8 wpmw 0.2

(C) 0.2 wpmyw 0.8 (D) 0.3 wpgw 0.7

(E) &er Qsfwellcrene

168. ‘n’ persons are seated on ‘n’ chairs at a round table. Find the probability
that two specified persons are sitting next to each other

@ 2 %ﬁ)';f—l

n

2 2
D
n-2 ®) n?+1

(©)

(E) Answer not known

26 el Goesdo n’ prpstdlseler ‘n’ puiseT woingdrerar. [OLL0)
GOUALL puisdT @mapaEQanmeuir oimdle SIwipHmuusHETar Henssey

@ 2 B) —2_
n n-1
2 2
©) — (D) .7

(E) oo Gsfwuelwene
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169. If y, = 0 the distribution curve is
A Mesokurtic (B) Platy Kurtic
(C) Lepto Kurtic (D) None
(E) Answer not known

7, = 0 aaflédy @iuTeud cuener auany ————— G-
(A) sprsfl sl wneg) (B) Waseyb sleLwnarg)
(C) Vseyb 2wgwIETS D) ggdoae

(E) ofev Qsflwaiidrene

170. Calculate the Arithmetic mean from the following table :

Mark : 0-10 10-20 20-30 30-40 40-50 50-60 |
No. of students: 12 18 27 20 17 6
A) 38 ' (B) 18

W& 28 (D) 48

(E) Answer not known

Spssa s amamdd @nbg &b grnsfeow sanssE.

ofu@ueir:  0-10 10-20 20-30 30-40 40-50 50-60
wrameuisefler 12 18 27 20 17 6
raTanillEams

(a) 38 (B) 18

€ 28 - D) 48

(E) ofler Ggflweiidena
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A

171. What tyi)e of singularity have the following function ¢ > 7
z

(A) Removable singularity

\M Essential singularity
(C) Isolated singularity
(D) Pole

(E) Answer not known

.

22

Qereupd Qeweur( CTGHTEU GUENGWITEN 6(HENLOLILIT(H ?

(A)  B&s6 smupw @o@LLILTE

B)  @sduraudlu gEewaun

(C)  saflewvuu@ssrILL @mamvrILTE
D) s@aw

(E) oL Gsfweldame

z+1

172. The simple poles of f(z) = > are
z2¢ -2z
‘6z=0andz=2 B) z=0and z=1
(C z=1andz=2 D) z=0and z = -1
(E) Answer not known
f(z) = j +1 -@eir eraflw gimeuriseT
z° -2z
A) z=0 wopgw z=2 B) z2=0 wpgw z =1
©C) z2=1wogw z=2 D) z2=0 wpgw z = -1

(E) oo Qsfucidmae
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0 n
173. Which of the following statements is correct for the series Y z —
n=1 1-2

definedin |z| =r, r <1?

(A) The series is divergent

(B) The series is conditionally convergent
@{ The series 1s uniformly convergent

(D) The series is absolutely convergent

(E) Answer not known

o n |
(el =r, r<l) aep QsTBéEE Spssameupmer 6THss Fapm
1- 2" ST-B&S @
n=1 L=

sflwmeng) ?

A) @iz Qgrgrarg fNussmiqug)

(B) @ps Asmyreng Hlupgmenyer Gellwbamiq g
(C) @bs Qsrgrang §71s Gewssmiqws

D) @5 AsrLgrang PsGHlumDSE CaTama.(HEEGD

(E) &ler Qgfwaeidens
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174. Find the value of I = “'E dz when C is the right-hand half of |z| = 2

A 2m : B) -2x

W& 4z (D) - 4xi

(E) Answer not known

wHuiLs srars I = IEdz, @ue C eaarug |2 = 261 amvusagfear und whmib

5 Q<3
A 27 (B) -2m
© 4z (D) - 4zi

(E) e Qsweldrena

Z

175. If C is positively oriented circle |z — | = 2 , then f dz =
C Z +4
rie® (B) 27ie*
«( Z e @) Ze*
: . 2
(E) Answer not known
Z
C aérug @wm Crivamp srips cumaey |z — i = 2 aafld dz =
C Z +4
@A) rzie* (B) 27ie*
o) T2 ‘ 7L 9
(€) 5 € D) g €
(E) fer Qsfweldena
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5z + 4

176. The fixed points of the linear transformation w = : are
z+
4
A) ——5-,—5 B) 2,2
©) -2, -2 w2 o
(E) Answer not known
w = 52:54 arap Crflwed wrHpsSHen Flauijerelsdr —————— G0
z
4
(A) —_5_9_5 . (B) 272
© -2,-2 D) 2,-2

177.

(E) &der Qsflwaeldwerew

If ¢ # 0, then the number of finite fixed points of the bilinear

az+b .
1S
cz+d

transformation w =

@ 3 ®) 0
© o ) 2

(E) Answer not known

c # O0aafledv w = az +b aerp @ (Hwmb
cz+d

aerunssuul L faouydaeisaier aaramilsms

4 3 (B) 0

C) o (D) 2
(E) &feor Qsflweldwenen '
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178. If the complex function f(z) = vr (cosg +isin g—), then f'(z) =

@) - (cos b i isin -9-)

or 2 2
® I (cos 8 isin ﬁ)
7 2 2

-1
() 2«/;(cos—g-+isin£)
: 2
Jr

(D) ( R e)
2| cos— +isin —
2 2

(E) - Answer not known

souy sy f(z) = vr (cos-g— + i-sin g) eafle f'(z2) = ——

@) L (cosﬁnsin ﬁ)
2 2

2r
(B) «/_2;_ (cos —g- +isin g)
1
©
nr (cos A +isin 2)
2 2
D) Jr

( e .. 9)
2| cos— +isin —
2 2

(E) e Qsfweldwera

CSMA/2023
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179. If f(z)=r?[cos26 +isin p6)] is analytic, if the value of p is

1 ,
A) P B) 0

& 2 D 1

(E) Answer not known

f(z)=r?[cos28 +isin pd] aaflé p-er wHUY —— G-
1

@ 3 B) 0

© 2 D) 1

(E) &ler Qzflweicene

180. If 2x - x2 + ay2 is to be harmonic, then ‘a’ should be
A 1 B) 2
© 3 D) 0

(E) Answer not known

2% — x% + qy’ aranp smiy @awss smiuns (apmiorefls) @més a-ér wHuY
G-

A 1 (B) 2

© 3 . D) 0

(E) &l Qgsflwaeiidvene
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181. If T : R* > R? be a Linear Transformation and T'(1,2) = (3,-1,5) and

T(0,1) = 2,1,-1), T (a,b) is
v (-a+2b-3a+bTa-b)

® (3a,-b,0)

© (0,2a,b)

D) (a-3b, 4a+b, 3a+5b)

(E) Answer not known

T:R® > R? aaug of Grflwe e mompd whmw  T(1,2) = (3,-1,5),

T(0,1) = (2,1,~1) arafle> T (a,b) ereirgy
(A) (-a+2b,-3a+b,7a-b)

(B) (3a,-b,0)

©) (0,2a,b)

(D) (a-3b, 4a +b, 3a + 5b)

(E) e Qsfluslaome
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182. Let V be an inner product space. Then for x,y,z € V and C € F, which

one of the following statement is true?

@
®
0
®)

(E)

(%, 5 +2) = (x,5) - (x,2)

(%, Cy) # C (x, )

(x,0) = (0,3) = 0

(x,x) = 0 if and only if x = 1

Answer not known

V e® e surfluy @uwors @nss Gow. Y@ X,¥,2 €V wpgid CePF,

Qereumd sppisaflar erg 2 @mend ?

W)

(B)

©)

D)

(E)

(2,5 +2) = (x,5) - {x,2)
(%, Cy) = T (x, )
(x,0) = (0,x) = 0
(x,x) = 0 craimprréd x = 1

Ner Qgflweierena
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183. If dimyp V = m then find dimy Hom (V, F)

(A)

A4

(E)

14 - (B) m?
m D) F

Answer not known

dimp V = m eafleo dimy Hom (V, F) srans

A Vv (B) m? .
€ m D) F
(E) eler Qsflweldee
184. An integral domain R with unit element is a ring if every

ideal A in R is of the form A = (a) for some a € R.

(A) Maximum ideal
\6{ Principal ideal
(C) Quotient
(D) Euclidean
(E) Answer not known
aan srsd R-o @nsgn Sow A-ar agen A=(a), do ae R s
B@HHSTD, DG 2 ML G Faiglll TR STRSHD G(IF ———— GUEETIILD D SLD.
A)  BuQum &rww
B) wserew &mob
C) arey
(D) géscrﬂuq.u_‘lebr
(E) e Qsfwelerena
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a-Fib c+id) where
—c+id a-1ib

185. The set M of all 2- x 2 matrices of the form (
a,b,c,d are real.
Then identify the correct statements from following :
1. M is a field under matrix addition and multiplication
2. M is a Skew-Field under matrix addition and multiplication

3. Non-zero elements of M form a group under multiplication

(A) 1 only

%{)A 2 and 3 only

(C) 1and2only
(D) 1 and 3only

(E) Answer not known

a+ib c+id

M .
crene (—c+id a-ib

) arem auqeumwbly GQemar 2 x 2 siefisafler

samb eans. @Ho a,b,c,d QuiQuanser. Speumaaapde sflwure &b

DML WTETLD STEHTS.
1. oeismiLd whnb Qumssae Qurmsgs M gir sanbd
2. eflsamiLd wombd Qumssae Qurmss M eir CarlLs sarbd

3. ymBuvawrs M -a 2 pguiysser selluQuEpssae AUIGBSS GOL S[HS-
Q) 1w @ |

B) 2 wpmw 3 wLEWL
©) 1 wppw 2 w@EL
D) 1 wpmw 3 v
(E) e Qsflwaeicvenew
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186. What is the multiplicative identity of the ring (2Z, +, *) where

(E) Answer not known

a*b= a?b arans. (2Z, +, *) erapid cuemenwgder QumEsd swafl wrg ?

@A o
®B 1
C) 2

o

(E) ofer Qgflwaeldame
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' 187. How many generators are there for the groups (z; \ {0},x-)?
A 0 ' (B 3
« 2 S o1

(E) Answer not known

(27 \ {0}, 27 )eremp Gosdaidrer ApriLnsdaaien canaisms erdran?
@ o | B) 3
C) 2 D) 1

E) deou Ggflweidame

188. In permutation group S;, index of the subgroup H ={(1),(12)} 1s

@A 1 - (B) 2

v 3 ®) 6

(E) Answer not known

afeoswompy Gow Szé H = {(15, (12)} eranp 2L GosHer GHSLE e
A 1 | | (B) 2

© 3 | D) 6

(E) ofeor Osfucidme
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189. W‘hat is the order of the symmetric group S, of degree n?

A n ()n!

© 1 (D) n?

(E) Answer not known

Ly 1 dsrare swséi o S, ar afles wrg ?
A n (B) n!

© 1 (D) n?
(E) o Qgtﬂwaﬁlo’)@m

190. Which one of the following is a cyclic group?
A &, +)
B) (€,+)
© ®,+)

K{) (, +)

(E) Answer not known
SlereumeuaneudmieT 678 FEST @b ?
@A &,+

B) (G, +)

© [®,+)

D) @+

(B) ofenr Qsfweiidea
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191. L—l( ) )is

sis"'+azi

1+ cosat

) —
a

%{) 1 --cosat
.a2

1-cost

© ——
a

1+ cost

® =
a

(E) Answer not known

1
Lt =
(s is? + a? ’)

1+ cosat
@) —
a
1-cosat
(B) W/ L
a
1 - cost
O SR~=
' a
1+ cost
D) 5
a

(E) o Qsflwellvena
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192. Find the value of L

(A)
. (B

©)

A4

(E)

wHLILE Erans 'Ll:

(E) e Ggflweldrena

CSMA/2023

1
g 8

Answer not known

\s*+9)

(32 -4)
(s*-9)

fsz+4\

(s? -9

(sz ~4)

s*+4)
sz+9/

cos 3t — cos 2t

(82_4\

(s> -9)
(s +4)
(s? -9
(s2-4)
\82 + 9)

(sz +4\

\32+9)

[cos 3t — cos 2t]

]
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193. Find the inverse Laplace transform of log ( 5T 1)

s—-1)
2sinht (B) 2 sint
©) 2 cotsh t - D) 2 cost
(E) Answer not known .

log( S+ ) -@ér s @TLITE (Laplace) LIDDSDSSE Sem_Hlwab

A) 2 Sl;‘lh t (B) 2 sint
©) 2 cotsh t D) 2 c;_s 3

(E) ol Qsfweidee

194. The differential equation of all sphere of the same radius ‘C’ having their
centres yoz plane is " :

'4 (1+p +q )x —cp (B) (1)2+q2)x2=c2p2
© (1 + p +q )x =c q | (D) (pz + qz)x2 = c%q?
(E) Answer not known

<y ‘C <6 Qanam_ yoz gergled ewwid Qsmeir GarergHan LGH Caugum®

Fweum(p
(A) (1 +p®+q )x =c p | B) (p2 + qz)x2 = c2'p2
(6)) (1 +pl+gq )x = c%g? (D) (p2 + qz)x2 = ¢%¢?

(E) Mo Gsfucdiaame
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195. Which of the following is the differential equation of the circles
represented by y? - 2ay + x2 = a2, a being an arbitrary constant?
2

2 .2\dy dy . 2
(A) (2x +y)—éx—2+4xy—c-i—x—+x =0

dx

~¢{) (2y2 - xz)(—dl)z + 4xy3—i +x2=0

2 2\ dy
© (x +y)?+3xya+y%0

dy \? d
(D) (x2 + yz)(é) + 4xygi— +y2=0

(E) Answer not known

Spssar_aupmer oy y> — 2ay + x> = a® (q, e saraflFmsunear wrhel) eerm
ULLBISEHESTET auans&E0E) FOTUTL TG ? .
2

2, .2\dy dy .2
A) (2x +y)(—ix—2-+4xy%+x =0

| dy\? d
B 22_2(3’) gy 3 L .2 =
(B) (y x)dx +dxy—=+x 0

d2
© (xz + yz)d_xz’ + 3xy% +y=0

d 2
D) (x2+y2)(£) +aay 2152 = 0

(E) e Qgflweldrena
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196. Form the partial differential equation by eliminating the arbitrary
function from z = x + y + f(xy)

pX—-qy=x-y - (B) px+gy=x+y
(O px+gy=x-y D) pr-gy=x+y
(E) Answer not known .

z=x+y+ f(xy)-@Omps seaflsemswinar G]&u_la)um_ml_ Ba@Geugen aped LG
Caumumm FwETUML ML 2 (HeuT&se,LD.

A px-qy=x-Yy B) px+qgy=x+y
(C) px+qy=x-y D) px-qy=x+y
(E) oo Qsfweievena

197 . o dy  2dy .
- The general solution of the equation + = +y =0 given that
dx? x dx

1 . : e .
y = —sin x is 4 solution is given by
x .

(A) xy.= 1 : "{)xy=Acos‘x+BSinx.

Acosx + Bsinx

(€ X =Acosx+Bsinx D) L = Acosx + Bsinx
Yy - X

(E) Answer not known

1 .
y=—sinx eaaums GHIGL Sieuns Qeram,  eumslii@® swearunp

x
2
'd——-+g-i‘)i+y=06inQurr§j§r'rsu
dx?  x dx
A =xy= 1 — (B) xy =Acosx + Bsinx
Acosx + Bsinx
© X — Acosx + Bsinx D) Y — Acosx + Bsinx
y x

(E) e&ler Qsfweildvene
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198. If p = log(px - y), then y =

(A) y=cx+ef
{)_ y=cx—eé°

(C) y=log ?c"_ ¢

D) y=log,“+e

(E) Answer not known

p =log(px - y)eafler y = ‘N . ,
(A) y=cx+e€

.(B) y =cx —eé°

(C) y=log,“-e°

D) vy ='10ge.°x+ e

(E) oo dsfludooa
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199- The complementary function of (D2 -8D + 9) y = 8sinbx is

(A) Ae’* + Be** (B) Ae® + Be®*
() et* (Cleﬁx + Cze"ﬁx) (D) Ae** + Be?*
(E) Answe;' not knpwn
(D% - 8D +9)y = 8sin bx -an Fiyuy Aewdun® —— @@,
(A) Ae® + Be* (B) Ae® + Be®*
© e (Ce™ + Cpe ') (D) Ae** + Be®

(E) e Qsflweilcvena

200. The solution of p2 - 9p +18 = 0 is
A (y-6x-c)(y+3x-c)=0
B) (y+6x-c)(y-3x-¢c)=0
€ (y+6x-c)(y+3x-¢c)=0
(y-6x-c)(y-3x-¢)=0

(E) Answer not known

p? - 9p + 18 = Oarenp sweTLT er AUIEE Sia) —— @D,
'(A) (y-6x-c)(y+3x-c)=0

B) (y+6x-c)(y-3x-¢)=0

C) (y+6x-c)(y+3x-¢)=0

D) (y-6x-c)(y-38x-c)=0

(B) oL Gsfusioama
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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 this 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 (Hall 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. you must hand over your answer sheet to the invigilator. You are allowed to
take the question booklet with you only after the examination is over.

You should not make any marking in the question booklet except in the sheets before the
last page of the question 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. -
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