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

~ (A) cosine . (B) sine
J@f tangent (D) cotangent

(E) Answer not known

e grueilen @auwahd 2 grieys Coranssen —————wHUbH@&F swib.

(A) cosine (Qsresar) (B) sine (wsam)

© tangent (CLenQggeirL) (D) cotangent (CanGLan@gen)
(E) oL Gsfuedcrena

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
Mcos—:cos—:cos— (B) cos—:cos—:cos=
2 2 2 4 4 4
A B C
0O =:=:= ‘ D) A:B:C
©) 2 33 (D)

(E) Answer not known

ey elewssar P, @, R aeamuer @means (g)é;(‘o’a;rrasmﬁ ABC-an yereflsefley
Qswueou@dpg eaflr P: Q@ : R= — oy 50

(A) cosé:cosﬁzcosg ' (B) cosfl—:cosézcos—
2 2 2 4 4 4
A B C
C) —:=:=. D) A:B:C
© 33 (D)

(E) oo Qsflueidana

3 CSMA/2023
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3. The magnitude of the resultant of two givén forces P, @, is R. If
Q is doubled then R is doubled. If @ is reversed, then also R is doubled.

P:Q:R is
(A) «/5«/_6«/5 '(B(«@«/g«/g
©) V3 4B AT . (D)\/glﬁ:\/g

(E) Answer not known

P, @  Sevsseflan  Aeveray oAesulen eSssarey R erafled, Q Qriyssme,
R @rguungn, @ SenGamad Qeamprgud, R @riguungn. P:Q: R =

(A) V5 46 42 | (B)«/§:«/§:«/§
€ 3:46:47 D) 5 : 7 :+3
(E) ofenr Qsflwefcvena

4. The moment of inertia of the right circular cone is

2 @3 |

A “ M 2 il M 2 .

(A) ; Ma , ) o Ma
2 | 1

C) = Ma? D) = Ma’®

( ) s D) 3

(E) Answer not known

g aLé sblder whgHlawuiern smaib

2 . _3_ 2
(A) Ma (3) — Ma

oo Wi

© 2 Ma? D) -;- Ma®
(E) e Qsflweildame

CSMA/2023 4 ' ®



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

& Looseca B) “tan «
g ‘ g

© Y sin a D) Y cos a
g g

(E) Answer not known

R0 geysman (ahdunmer) U e SHaosCassgsar AsrTheaunasdne o e
Heawsder psidlpg aafldy ———— CrrsdpE KYUnE s Hass@ QortiEssTs

B&(HLD.

A) X cosec a (B) Ytan a
g : 8

© gsin a (D) g—cos a

(E) ofe Gsfweldeme

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

(A) 1.55s (B) 2s
© 25s «ﬂf 3.0s

(E) Answer not known

SeoLwlLgddlmpg  30° Garamgded om s 39.2m/s  HesCaussdd
ahlululLrd oigar ewgbd 14.7Tm s @Qmss &b Corb

(A) 1.55s (B) 2s

) 25s . : (D) 3.0s

(E) &l Qflweildeme

) ‘ 5 CSMA/2023
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7. If the co-ordinates of a point moving with constant acceleration be
x,, X9, X3 at instants ¢, ¢,, t3 respectively then the acceleration is

(g +x3)t + (25 +27)85 +(x; +2%5) 13

A
) L) +iy +1g

bty 3

‘6 9 [(xz —x3)t ¥ (x5 — 27 )ty +(xy —xz)tg:l
(ty —t3)(t3 —1;) (8 —t2)

(D)

1 [(xz +23) ) + (X5 + %7 ) bg +(2; +x2)t3]
3 (ty —t3)(ty —3)(t3 = 2)

(E) Answer not known

e yetefWer epwmsdr apopCu X, xé, X3 earp Hevowrer WhHEsSHW
t1,ty, t3 arenp sawr Crrsded p&THDG eTaile) ST WPHESHD —————— AGID-

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

A
&) ly +1y +13

(B) (x5 — %3) 8 + (X3 — X))ty + (2% — %5) 15

bty t3
© 2 [(xz —%3)ty + (%3 — %)t +(% —xz)t3]
(ty —t3)(ts — 1) (8 ~t2)
(D) 1 [(xz +23)t + (x5 +21)85 +(%) +x2)t3]
3 (ty —to) (ty —t3)(ts — 1)

(E) eleor QsMweilevened

CSMA/2023 | 6 ®



10.

Every countable set R has measure

(A) One (B) Two
(C) Three w5 Zero
(E) Answer not known

@aQaumm crarailssss QuuQwer sarhsaler (R) <erey
A) g (B) @ran®

€ wom D) ygPuw
(E) oo Qgflweildvene

In R with usual metric the open ball B(-11) is
@A [-2,0) B) [20]
© [-1D vl (-2,0)
(E) Answer not known

- aupssoner Quifs Qeveflufa R én Smis ubg B(-1 1) ér wdoiy

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

Which of the following subset of R is connected?

A Z B) @
“wr [-2,2) ~ D) [1,2] U[-1,0]

(E) Answer not known

Qereupeuaraupmer Rer @enL ol 2 1 sawrd 618 ?
@ z | ® Q
(E) elenr Qgfweildena '

. CSMA/2023
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11.  Consider f:[0, 27) —» R’such that f(x)=(cosx, sinx). Then ! is
(A) Non-existing '({Not continuous

(C) Uniformly continuous (D) Differentiable

(E) Answer not known

f:[0,27) - R?, f(x)=(cosx, sinx) erens. ocuam@paie f earug
A) Qowrs geam (B) Qsrréflureansee

(C) &ynew QgrLnsdlwneng (D) auanssQay sranssssg
(E) &en Qg,rﬁu.:éﬁ]ebmco

12. The sequence 1, -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,... erétip cuflens G LD.

(A) @Gy wrdflurs SiHsfsgb LHHD Guqmqé@LQLLg
(B) @Gy wrdfluns G@ppgb LHHID uFbLSEES UL LS

(©) @Gy vrdfurs @oerogib LHMID EUFbLSELULTO@ID
(D) Gy wrdflwns Godemogihd WHMID EUFbLEGL UL LS
(E) efenL anﬁuaﬁlém@

CSMA/2023 -8



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

14.

v o ®) 1
C) 2 | (D)

(E) Answer not known

R -& ayssorer Quifsmst Qurpss Z-& oarer adeer yereflsafie

aTanailéms ———— o Gb.
@A o B) 1
© 2 (D) e

(E) e Qsflwaldens

The radius of convergence for the infinite series ) %K(x -4)¥ is

K=1
@ -4 v®) 1
© 4 | (D) -1
(E) Answer not known
<1

> —K(x—4)K arann iy efldenr QsTifer @muad b Gewunay
K=1 o

9G\D.
A -4 @) 1
<€ 4 D) -1

(E) der Qsflueldame

9 CSMA/2023
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15.  The sequence <(—1)"> is

\() Bounded

(B)
©
(D)

(E)

Not Bounded

Convergent

Divergent

Answer not known

<(— 1)"> aenp auflenswineng)

A)
(B)
©
(D)

(®

CSMA/2023
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N fluyw
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16. In a nondecreasing seqﬁence which is bounded above?

(A) Divergent (B) Bounded
(C) Continuous v .3 Convergent
(E)4 Answer not known -

Gopwis auflas Qgm_fd earg G eupbysGrulLg? |

(A) QS\n‘ﬂG\grn_r’.r' (B) apbyerw Qi
(O) Qgr_rsdwneng (D) gmhsd Qgri

(E) e QsfAweldena

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

%ﬁr for every €>0, there is anindex 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) forevery e<0, thereis anindex N for which if - n2N, then

la+a, |<e : )
(D) for every €>0, there is an index N for which if n>N, then
la+a, |<e

(E) Answer not known

o® wlles {a,} auprsiulL ‘@ aarg e gandloaaugnss smpuubas
(A) Ve>0,nz2N aafle,|a-a,|<e gdS @ N o drarg
(B) Ve<0, n2N aaflé, |a-a,|<c gHus@ N edrang
(C) Ve<0, nzN aails, la+a, |<e ASLE N edrerg
D) Ve>0, n2N aafe, |a+a,|<e HS G N o ererg
(E) e Asfludidame | |

® 11 CSMA/2023
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18. Which of the following set is countable?
(A) set of all positive real numbers
6 {21722,23724’”'} |

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

(E) Answer not known
Geieu(heuameuHMIET CTETERTEGnIq W SERTLD TS ?
(A) Vs Qo cramsefien BSGETLDA

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

(C) Vs Afgappr cramsailen searid

D) epyw Gar Qevafll [-1,1]

(E) oo Qflwaldaa

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

@ Lf©ds B Liiropd
‘ Ty 27 =,
1% 2
© o ® -5 [1f P ds

(E) Answer not known

F (S) arenug syfwi wrppn f(x) eafld ”f(x)lz dx=

—00

1% 2 : 1 % 2
A) ;_Iif(S)I ds (B) —zﬂ_ﬂf(s)l ds
' 1% 2
©) 0 : D) —Eglf(s)l ds

(E) oo Qsflweloeame
CSMA/2023 12



20. Let f(x) be defined for all x>0 and f(x)—0 as x — «. Then F {f (x)}

21.

1s equal to

A) —\/%—f(O)HFS(S) (B) —\/g—f(OHst(s)

@ _sE( (D) —\/gf(O)HFC(s)

(E) Answer not known

simargg x208@ f(x)eram sy auerupssiILCGeterg WHDID f(x)—)O as
x > Gps F,{f'(x)}6@ ————— swwns 2 dang.

(A) —\/gf(O)HF;(S) . (B —gf(0)+3ﬂ(8)
C) -sF.(s) | (D) -Ef(0)+SE(S)

(E) el QsRweldrena

.. . . ) 1 .
The Fourier infinite cosine transform of T 1s
x

A 0 ~ (B) 1

©) —\,’% v is

(E) Answer not known

%-a’sr celpflir piyeubhy Qarengesr 2 (HLOTHOWTETS)
x
@ o | S ® 1

2 1
C = —
O T DT
(E) e Qsfuedame

13 ' CSMA/2023
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22. Find a sine series for f(x)=C for x€[0, 7]

A) 'E(SiDZx +lsin4x+lsin 6x+---)
/4 4 6

'6 ﬂ(sinx+%sin3x+%sin5x+---)

/2

©) —z——(sinx-sin2x+ sin3x—---)
Cr

(D) ﬂ(sinx-%sin2x+%sin3x——---)

/4

.(E) Answer not known

f(x)=C, x€[0, ] eaugpsrear msen QsTLMTE STams.

(A) E(sin2x+lsin4x+lsin6x+---)
b 4 4 6

B ig(sinx+lsin3x+lsin5x+---)
V.4 3 5

©) —g—(sinx-sin2x+ sin3x—---)
Cr

D) il—q(sinx—l'sin2x+lsin3x—---)
T 2 : 3

(E) oo QgRwalevena

CSMA/2023 ‘ 14



23.

24.

S aerug x2+y2+22=1 agp Gemerd wHD

If Vis the volume enclosed by the closed surface S, ‘th.en ”7=ﬁdS 1s
S

@) 3V? R
C) 6V D) 0

(E) Answer not known

S aep apgw garsHen sarerey V erafle, H?-ﬁdS

S
A) 3v? . - (B) 3V
€ 6V D) 0

(E) e Qsfweiidena

Let S be the sphere x2+y%+22=1 and n is the unit outward normal

vector of the sphere. The value of the integral f (xi+y j+zk)~;z)dS is
S .

@) gzz ‘® %n

© 37 | v in

. (E) Answer not known

e

n sigar @rog Qeuefluym

Quoflee QeausLit e &HMHSSs. I(xi+yj+zk)-ﬁ)d5' T Glg,rrmasuﬁl‘_th
S ‘

wHUY —————— G

4 3
@A) 37 | B) 1"
C) 3« ‘ D) 4r

(E) ofev Ggrﬂuéﬁlc‘umw

15 CSMA/2023
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—-) .
25. If f=r"7, I?I =r, ————is the value of ‘»’ when it is div- [7=O

v -3 B) 3
© 0 - (D) -2

(E) Answer nbt known

7=r” 7, |P|=r———— aaug ‘Wer wduy div- F=O 25 QH&EGWLCUTS
@A -3 (B) 3
€ o (D) -2

- (B) oL Asfudidma

26. If §=(ax+3y+4z)i+(x—3y+32)j+(3x+2y—z)k 1s solenoidal, then

a= .
@) 3 “64
© -4 @) -3

(E) Answer not known

4§f'=(ax+3y+4z)i+(x—3y+3z)j+(3x+2y—z)k TG waﬂé&ﬁ)@ erafled
a

= G-

A 3 ~ B 4
< —4 - (D) -3
(E) e Qsfweldere

CSMA/2023 16 @



27. If @ is a constant vector, value of div[r" (a xT)] is

28.

@A) A-curl? (B) V*F
« 0 D) V(V-F)-V2F

(E) Answer not known

[OLACS a arenug) wrflel Qausi aafled div[r" (a x7)] @er w2
@A) A-curl? B) V*F
©) 0 D) V(V-F)-V2F

(E) &ler Qsfluaiavme

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

@ 17.27.27 B -Ti2Te2k
Zi+2j+2 —i+2j+
3'737/ 73 Pred
©) —%(2?—2%375) Vtg)é(-ﬂz}lzé’)

(E) Answer not known

x’y+2xz2=4 aem sasdp@ CQem@ssts (2, -2, 3) aap yarelked gres
Qeud_ it ——————— oy @.

12> 272 2> P a a7
' (A) gl"l‘g] +§k (B) —l+2]+2k

1 A 1, 2 .7 .7
© E(2l-2]+3k) D) g(—z+2]+2k)

(E) oo Qsfueldame

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
C) o (D) 0.08

(E) Answer not known

y=x, y=0wpp x=1 aap CpiCsm@sd GpuulL w&Caramrd D aaflé

[fe* ds=

D

(A) 8.59 (B) 0.859
€ o0 (D) 0.08

(E) el Qsflweiidene

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

A y=-—x | B) y=-2x

©) x=2y 5 y=x

(E) Answer not known

y=e *sinx+x eangud auamarauamquilen @i Qgrewe QsTGCHTH

SGIE
A y=-x B) y=-2x

C) x=2y D) y=x
(E) oMer QsAweldena |

CSMA/2023 18 ®



31. Eliminate an arbitrary function from z =f (x% + y?)

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

-

z=f(x%+y?)-Smpg saalsmsunea QsuoUN L SisHOLD.
(A)  py=gx (B) px=qy

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

32. The Radius of curvature for the curve Y = logx at x =1 1s ’
x
2 B 2./2
) 3 (B) 3
© | D) 242

(E) Answer not known

Y=10gx Tegd euaneTauanys@ X =1 eregyd Lerafludieh euener yybd
X
h(GLD.
: :
A 2— B) 2./2
A) 3 B 3
2
© 3 (D) 22

(E) e Qefweildvena

® , 19 CSMA/2023
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33. Wﬁich of the following is :true for a parabola y* = —4ax?
I. Focus is (—a; 0)
II. Directrixis y=-a
" III. Axisis y=0
IV. Vertexis (0, 0)

A) (@) and (II) only

(B) (IIT) and (IV) only

(C) D, dI) anq (IV) only
& @, (D) and (IV) only

(E) Answer not known

y? = —dax e gm uTu@ausHDE GearamaaTaupid oz sflureng ?
I.  @adub (—-a, 0) e

II. @Qeowss wmy y=-a G

III. <oés y=0 @

IV.  wear (0,0) éﬂ,@b

@A) @) wppd (II) wECw

B) (JII) wpgw IV) v ECW

(C) (D, AI) wpg> AV) L EGw

D) @), A1) wpgd> IV) L ECw
(E) ofe QsRweldrena

CSMA/2023 20



34. Match correctly the conics with their corresponding eccentricity values.

Conic
(a) Circle
(b) Parabola
(c) Ellipse
(d) Hyperbola

@ ) (©
@ 4 3 2
®1 3 2
© 3 2 1

w2 1

(E) Answer not known

. Gemeu(md FalbL| eueneTayseeT SeupBler ewws Qsree ssasCarm@® sfwurs SR

QurmSEis.

FalDL| GUENGETEY
(a) e
(b) ugeuewerTwid

(c) Ber auiid

4

(d) <iPureuemerwibd

@ b (©
@ 4 3 2
®1 3 2
© 3 2 1
(D) 2 1 4

(E) e QsAwedrena

(d)

W B =

w0 o

: ‘Ecéenfficity h
1. 1
2. 0
3. '1.25
4. 0.75
(d)
1
4
4
3

awWHAsTamone 550

1
.

1.25
0.75

~21
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4
35.  The value of [log(1+tan#)d@ is
0

(A) %log2 (B) —%log2
«() —;510g2 (D) —%log2

(E) Answer not known

%

Ilog(l+tan9)d0-drr wHUY ——————— BGD-

0

(A) %log2 (B) —%log2

© %logZ D) —%logZ

(E) oer Qsflwaelcvena

36. Identify the incorrect equation :

b a : b a
@ [f)dx=-[f@®)dt B [red={roa
a b a b
a a b c b
© [f)dx=[f(a-x)dx D) [f()dx=|f(x)dx+|f(x)dx
0 0 a a ¢

- (E) Answer not known

QuIWHD FLOETUTL ML L WTETLD STETs.

b a b a
@) [fedx=-[f@)dt B) [f(x)dx=[f(@)dt
a b a b
a a b c b
© [fx)dx=[f(a-x)dx D) [fx)dx=[f(x)dx+|f(x)dx
0 0 a a c

(E) o&Merr Qgflweldrana
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37. If y=e™ then y, is

o e e

C) a"e™ D) e**

(E) Answer not known

y=e¥ aalle y, ——————— Y@W.
(A) ae* (B) a™e*
(C) a® e % (D) 2%

(E) e Qsflweidana

38. If y=a®,then y, =

‘6 (loga)" a” B) a™
© = ©) (oga®)"
n!

(E) Answer not known

y=a”* aafll® y, eenug ——— GW.

A) (oga)"a” B o™

© = (D) (oga®)"
n.

(E) e Gsfweiidena

® 23 CSMA/2023
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cosa cos2a N cos3a

3

> +-.--00 18
cosa 21cos“a 3lcos’«

39. The sum of the series 1+

( A) 1 (B) etana
(Zf ecos(tana) | (D) tan(sina)

(E) Answer not known

1+ cosa + cos 22 + cos3a +--:00  eGTem Qgrn_rﬂdfr F(H e

cosa 21cos’a 3lcos®a , ®

SGD.

( A) 1 (B) etana

(C) ecos(tana) (D) tan(sina)

(E) e Osflucdame

40. The number of positive integers less than 1800 which have common
factors with 1800 is

(A) 480 % 1320

(C) 30 (D) 360

(E) Answer not known

1800 oL en Qumgeunar smyafllsamens Qsram. 1800&@ @Gopeurar Gpiwenp

Qe flaasafen aanaflsams — Y GLd.
(A) 480 _ (B) 1320
(© 30 (D) 360

(E) e Qgflwelldane

CSMA/2023 24 )



41. If A, BeM,(R) are symmetric matrices, which one of the following is

not correct?

(A) A+B is symmetric matrix
M 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) aetug swssi eflsdar eaflld, Gemeumauareupmer erdled

2_GirenLowiehey ?

(A)  A+B adnig swssi o

(B) AB-BA adng suwsbi st

(C) AB+BA aénug swébi cg.mf‘l

D) A+AT womd B+ BT aerug siossi siafser

(E) &er Qgfwelldana

® 25 CSMA/2023
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42.

43.

If A and B are Hermitian matrices such that A2+ B% =0 then
(A) B?=-A% (B) B=iA
W2~ A=0and B=0 (D) A+iB=A-iB
(E) Answer not known
A, Boydu Qanibaduar eflser A’ +B? =0g yisd Qause,
B Gd-
(A) B?=-A% (B) B=iA
C) A=0 wppgw B=0 (D) A+iB=A-iB
(E) e Gsfweldoena
Pick out the incorrect statement from the following :

I sinh(x)=log, (x + V%% -1)

II. tanhx=-itan(ix)

III. cosh?x+sinh?x = cosh2x ,

IV. R.P.of sin" (cos@+isind) is cos™ (\/gin_&)
@ @ (B) D
€ b D) AV)

(E) Answer not known

Gereumd smpNembs seupran ganflaar GCsibsHésayb.
I sinh(x)=log, (x +Vx®-1)
II. tanhx=-itan(ix)
III. cosh? x+ sinh® x = cosh 2x
sinl(cos@+isin ) efer Guwiwrer LGS cos ' (4/sin6)

IV.
Af @ (B) (II)

(C) (I (D) @AV)
(E) &Mer Qgfweldena

CSMA/2023 26




44. The sum of the series 1-2-3+2:3:4+3-4-5+--- to n terms 1s

1 . 1

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

v in(n+1)(n+2)(n+3) D) in(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 eueny 2 drem GaBHFd
1 1

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

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

(E) oo QsMlweiidvenew

45. | ¥ —_¢*
im——————-—- 1S
x—0 log(1+x)
i 2 (B) 1
© o (D) -1

(E) Answer not known

e —e™”*

xl—l)l(l)l()g(—-l-x; & wHUY ————————— Y GD.
@) 2 | ®B) 1
<G o D) -1

(E) e Qefweicrena

® 27 CSMA/2023
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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
»&Cf 21 and 22 (D) 31 and 32

(E) Answer not known

(7x + 8)* AfaunsssHd swwrar Asssaa QararL @@ SGS5058 2 pLiLseT
(A) 23 wpmd 24 (B) 33 wvHmwb 34
©) 21 wpgw 22 D) 31 wpgb 32

(E) e Qsflwecrenaw

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

@A o _ (B) 1.618
© 3 ) 2

(E) Answer not known

P em-grsligen apenpullen @mkIGSlen aufleans ————— UG-
A 0 ' (B) 1.618
©€) 3 ' D) 2

(E) ofer Gsfweideama

CSMA/2023 28 ' ®



48.

49.

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

@A) x-2 | o 5
© 25 D) x2

(E) Answer not known

f (6)=0arafie, udgumuiys Caremeu f(x) e g sryenf
A x-2 B) x-5

€ 25 D) x®

(E) oer QsAwaldeame

GLD.

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

in geometric progression.

k=-32 B) k=-11

«6 k=24 (D) k=-43

(E) Answer not known

x3-6x2+kx+64=0 aenp sweatuT_ger  epomsdr QAumsE AmsHuns

BmasQwall®, k@er wdiuy ————— @& .
A) k=-32 B k=-11
C) Ek=-24 D) k=-43

(E) oflen Qgﬁmaﬂémm

29
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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
ITII. 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

@) 0
W 1
© -1
D) 2

(E) Answer not known

QuImBSsmiEw Bramukiselar elmerwm yd BUQUEG oL wyn ofyif A eery

aeusg QararGoumd Heuff

I. @reanrdn sowsdr aale @ 2 Geupdl QupSpmi

II. Qrew@w aurdser aalld m. 1 QusdprT

III.. A se@eewuyw, B areeyn sr_GuoGurg m. 1 Qeupd Gupdpmt

IV, A are wppid B gee st@o Curg aogub Gaudwaidama.

UGS fleemumig 6t WHLIL] —————— G
A o

B) 1

¢ -1

D) 2

(E) oo Qsflweievenaw

CSMA/2023 30 ' ®



51. For the game with payoff matrix

P;

P151
3 4

the value of the game is

A)
vt
©)

D)
(E)

Answer not known

WPWPY®6U aULPBISH el

P,

P151
3 4

QaramL upswSHe, ubswsHharer wWHIL

A)

(B)

(©)

D) -

(E)

-3
4
17
5
5
2

-1
8

eflenL Qgfwelcrenew

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

(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

i)f mrﬁm&ﬂu@ﬁgg,gﬂé@m @eLws UkSHESD 2 6Ter anLﬁq

(A)
(B).
©

(D)

(E)

wyaflasudssd = QoLws uni@ + BsTeY

wyauflasuBssd = QoL ws LUkiG — HIsTe

wyeufasuBSFH = @MLWSE UkIG X BIsTeY
@enLws ukiE

D&t

wpeufleansuBsse =

Mev QgMwelcrena

53. Which of the following is not an assumption underlying the fundamental
problem of EOQ?

oy
N

1(®)
D)

(E)

demand is known and uniform

lead time is not zero

holding cost per unit per time period is constant
stock-outs are not permitted '
Answer not known

Garaumaaapded ag EOQ @er sigtueLy Arssmeanien eiglueLdlore
DAGDTETLD V6V ?

A)
(B)
©
D)
(E)

CSMA/2023

Gaemas PLLILGEDG WHHIL FTreng)

panai® Crob LHelub i

e HLELL sTasHHE @ VG Mmauly dswa foourearg
@ruyl QurmLamen aupkGsd Hpss ey

e Qgflweldene
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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

(1) FIFO
(1) LIFO
(ii1) SIRO

(4) (1) only
M (i) only
(C) (i11) only
(D) (@) and (11) only
(E) Answer not known
R0 wumsdHnsss Cosamawnar Gesraassrdullear @muy elwrurflufer S rkide
ColssLLRng ey eusgsQararGound eumgsmsunarisEns@ GLeleuf]

Qeweugpsts QeuelCu Qsran® QevouiuBn Curg, abs auflas @ubiEGwWwaD
QerupmIuOb ?

@ FIFO
(1) LIFO .
(i) SIRO

@A) @ vipw

B) (1) wr@pw

(C) (11) wL@Ew

@) @) opgd () v
(E) oo Qzfweldena -

® 33 CSMA/2023
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55. Determine the critical path for the project network given below. All the
duration are in days

(A)

15025456

& 152545556

©)
(D)

1-3—->6
153->5->6

(E) Answer not known

&Cy QarhissuulHieater S e iewlldler WHw UTMSOW SETETS. GTOMT
sne Qe Geuafliyb priseafler Aarhissiul_Herarg.

A)
(B)
©
(D)
(E)

CSMA/2023

1525456
12545556
15356
13->5->6

aflen 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

readsasl > 4;2—-5>5;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) [A] is false, [R] is true
(D) Both [A] and [R] are true but [R] is not the correct explanation
of [A]

(E) Answer not known

adlygsse [A] : dpumanurant gbg BEIESEESGE Qsie Ceusmgw uwe
epueanuneri WyFgamaruier, ysellw uemiluliemug Gupuu L
ey 1>4; 2-55; 453, 3>1;, 5§52 aa
aunflssluBEng. |

smyerd [R] &iray snpdHwppg arGel 2 FSLWLNG Qda®

(A) [A] cawerd yeammed [R] eramug) Quimis -

B) [A] vpgpw [R] @ranen e-aremw whmibd [R] aarug [A] sflurer eferssw
DGO

(©) [A] Qumi, [R] e aweno &b

(D) [A] wppw [R] Qranen e arew geame [R], [Al-uer sflumer Aerésid
@dene '

(E) oo Qzflweiidvena

® 35 ~ CSMA/2023
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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) (@) and (D)
\('15‘ (I) only

(C) () only

(D) I) and (IIT)

(E) Answer not known

Aueargen werpuller QFwhens wrMufer Likis
D rvu eguueL srsHunnear Siameus s@TLAW 2 Fayb
D)  Avuetsev Wwepular sLLsms QsTLRE 2 Fab

dII) @md Avviarsan HLNNFmHE Pipd clmasmar sa@TLHU 2 Sayb

@A) (@) vppw (II)

B) @) vipw

(C) dI) v @w

D) (AD womeo (III)

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

x +2y <20
2% + y < 20
x20,y20

occurs at the point

@) (0,20)

v (0.10)

20 20
C —,—
o (%)
(D) (20,0)
(E) Answer not known
x+2y <20
2x +y £ 20
x20,y20

aatn  SLEUUIRSERSEGSLULEG 2 =X + 3y eap sminfear GQumw Uy
fearL &G Lerafl '

@) (0,20)

(B) (0,10

o (22

3’3
D) (20,0)

(E) e Qsflwellevene

87 . CSMA/2023
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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

m independent

(E) Answer not known .

N =150, (A) = 30, (B) = 60, (AB) = 12 aaflev A > Buyid
(A)  emrye_werey

(B) Coiwenn QAsriiyer_wea

(C) adivep Asr_iyemweme

(D) smruppereu

(E) e Qgflweldrera

60. In y2 test, if the sample size is large (n > 30) then the test statistic is

) Z
B Z
© Z=+z*-V2n-1
® Z=v7
(E) Answer not known

1? Cerzmande wrdAuumoy Besurs @nrssomder (n > 30) Gsngenar

LeRTUeTeneULITaTS)
A Z=+24%-2n-1
B) Z=+272 -Vn-1
€ Z=+z% -2n-1
@) Z=+z% -Vn-1

(E) &ler Qsfwueldame
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61.

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

a+b b-a
5 ® 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 ¢ is very small
(C) n — «;either p or q is very small
(D) n — 0; either p or q is very small

(E) Answer not known

%m@@mmq ureudd mEHOILY ugeelar eurbysE LUl  Hspereuspamer
UbSOENEET

(A) n > o; p, g Hss APlugde
B) n-—0; p, qgJss Aflugde
(C) n —> o; p, q Has Aflwg
D) n > 0; p, q Vss Hflug
(E) oler Qsfweldena

in (a,b) is

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

(E) Answer not known

(a, b) -6 MWHS f(x) = -I-)-—l—a- @I Eymem uyeuedlen sl H&F symaf

SSWD.

@A) a+bd ®) b-a
2 2

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

(E) ofenr Qsflwealévena

39 CSMA/2023
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63. The co-efficient of correlation is

vl

(B)
©
(D)
(E)

can take any value between —1 and +1
1s always less than —1

1s always more than +1

cannot be zero

Answer not known

RLODys dawenarg ————— oy,

A4)
(B)
©
(D)
(E)

—lopmb +1&g Qe Cuwrar wHLLTEW

—laflL eruQuimpgid G@peunar wHLILMELD
+laile eruQumpgid siflswrar wHLLTELD
yRBluons Qmes wpuwns

e QgMwelldene |

64. The formulas of rank correlation coefficient is

A)

&

(E)

2 2
p=1+L2d_ (B) p=1+£2d—
nn®-1) n(n® +1)
2 4
o6z ©) o142
n(n®-1) n®(n” +1)

Answer not known

57 @ (HmaeSler GsHrworeang — DG LD.

A)

©

(E)

CSMA/2023

6zd?> 6zd>
p=l+——— B) p=l+———
n(n®-1) n(n® +1)
6zd?> 6zd*
=1l-— D) p=1+—-"F—
£ n(n?-1) £ n2(nd +1)
elen GgNweldene
40



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)

4 (1)1/3 ® 1

2
o} 0%

(E) Answer not known

@m Qsrrsluner swemiy wrd x, f(x) = 3x2, 0<x <1 ety Hlapssay
SLisds smieus Oeramperarg. cweaurdpaile p(x < a)= p(x > a)-&

‘a Wit LHLIBMUSE STeT.

) (%)1/3 ® 1
© (—3)3 o5

(E) ofer Qsflweldema

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 ge /(1 - pet) ‘f{)pet /(1 - qet)

(C) qe/ (1 - pe") D) p/ (1 - qet)

- (E) Answer not known

Papssey oAfuler  uy, swammuy wrd  Xear  wHuy reeafe,
p(X =r)=q¢"'p; r =1,2,3,... spamsms e mars@n Qewdur® My (¢)

A) gé'/ (1 - pet) (B) pe'/ (1 - qe‘)
(C) qet/ (1 - pe™ ) D) p/ (1 - qe‘)
(E) Ao Ggfwueidame

41 CSMA/2023
[Turn over



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
® o

2
D) —

(A)

<o w|w

(©€)
(E) Answer not known
@@ outld 5 Ceudtener LHMIL 3 SWHUL UBFISET o etetar. @TaEmhH UbSGSET

wrppdlend apender qeprs FHp Wepuwld ahHssLULLTO, @TaT®H
uBgISEHD smHUY Blpwrs Quusheter Hlapssmels sarLHlwe|b.

3 3
@ 2 B) oo
2 2
(€) 7 D) o7

(E) el Qsflweldena

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

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

v 92and 050 (B) 7 and 0.52

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

(E) Answer not known

@ran@h srdwmsaiiar Cupgur® = 8, @ran® srowmseler samBFw =22, PSH =

11 wHmb sgref = 8 aale QLo ere = ———— wHmib CarLé Qs
A) 9 wpgw 0.50 - (B) 7 wogw 0.52
(C) 5 wvomw 0.55 (D) 8 wpyw 0.51

(E) e Qsflwelerene
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69. The function 3Z -; 1 has 1solated singular points.
Z°\Z°+1
@ 5 " 5
€ 2 (D) 6

70.

(E) Answer not known

Z+1

Z3(ZE +1) 70 O T 8986 auguyareilaa Qupp GosApg:
A 5 B) 3
© 2 D) 6

(E) o9eni G@ﬁlmaﬁ'lcb@m

Using Cauchy’s residue theorem, the value of the integral
2

J-cosrrz2 +sinrz

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

A) 2m (B) - 27i

A0 -4z D) 4zi

(E) Answer not known

2

Icoszzz2 +sinrxz

c (+1)(z+2) dz-ar wfiy

enfllenr  oréss  Cgppsdenr Uiy

@m@ C earug |2| = 3) ———— <.
(A) 27 (B) - 27
©C) -4m (D) 4rxi

(E) &er Qgfweldrena
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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
J Meromorphic function

(D) Regular function

(E) Answer not known

W souQueaT gasdld Fmaumsmer WL HGL SaTEIMW UWLRIGETTES Cl&meaTL

FMTUTIG)

(A)  aumsweans sriy

(B) Qgmii wmuys sy

© @ ueyops s

D) eumes sty

(E) e Qsfweleena

72. The Residue of f(2) = ————— at z = 1 is
2" -3z +2

«() -1 (B) 2
€ 1 D) -3

(E) Answer not known

z =1 aalle, f(z) = e ;Z 5 Qe s SNENS.
@ -1 B) 2
© 1 (D) -3

(E) eler Gsflweferenc
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73. The zeroes of the function f(z) = cosz are

A) (4n+3)%, nez ‘6(2n+1)—72-[-, n ez

() (4n—3)%,neZ (D) n%,nel

(E) Answer not known

f(z) = cos z @b srmQen Lgedlwubisd ————— G,
A) (dn+ 3)—;;, nez | B) (2n + l)izr—, n ez
©) (4n—3)—72[—, nez (D) n%, neZ

(E) e Qsflwelérene

2
74.  The value of 1,[ 2" ¥5 7, where C is 2| = 4
2m° z-3

@ o ot 14
© 9 D) 12

(E) Answer not known

1 . 22+5
C . - 4 . . o aﬂ . d . .
eramug) |2 eTemm GuUL_L LD eTefleh 27tif o Z e wiHiy
A o (B) 14
© 9 D) 12
(E) &ler Qsfweldame
® 45 CSMA/2023
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1
75. The value of _[ 242 dz is
2

@ Za-9) 6%(1“')
© Sa+i) ® 2(-9)

(E) Answer not known

jzllz dz -eén wly sraEs
-1

@) —§—(1—i) ® Z(1+i)
© S+i) ® 2(-9)

(E) &l Qsfweloena

76. Find a bilinear transformation that maps points z =0,-i,~1 into
w = i,1,0 respectively. |

w e -5
G (2] 2

(E) Answer not known

z2=0,-1,-1g ypapCu w =1i,1,05s aweuLwrsgd e@n @mowrd CrAlwe
2 (HLOTHDEMS SeiTL Hluiay.

w 24 @)
© -i(25) ™ I

(E) Mo Gsfwueidame
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77. The equation of the circle on the line joining the points z; and z, as

di'ameteris

A (o))t em2)E5)=0
®) (z-2)(E-2)-(2-2)Ez-7)=0
© (s-2)E-5)+(-2)E-7)=0
D) (2-2)(F-7)-(2-2)(F-7)=0

(E) Answer not known

z; wHYD 2y yatalsmer Lwrs @mans@h Carliyd eorer el e

gweum(
@) (z-2)EF-2)+(z-2)z-7)=0

0

B) (2-2)(E-2)-(z-2)z-7)
© (z-2)(EF-7)+(-2)Ez-2)=0
D) (2-2)EF-7)-(z-2,)z-2)=0

(E) oo Qsflweidame

o 47 CSMA/2023
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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 ) D) 4|f' (=)

(E) Answer not known

f(z)=u+iv aaug uesweops sty wogw f(2) %0 aaleo V2 ampf(z)

260G
A 1 (B) 0
© IFer D) 4| ()

(E) e Qgfweldrena

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

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

(E) Answer not known

Gereumeuancupmier O uguu@ sy f(2) agi?

@A) flz)=z (B) f(z)=Rez
© f(z)=Imz D) f(z) = 222
2+

(E) eleor Qsfweldeae

CSMA/2023 48 Q]



80. If T e A(V) then A € F is called a characteristic root of T, if 1 - T is

6 singular (B) non-singular
(C) polynomial (D) regular

(E) Answer not known

TecAV) aafld AeF aaug T-aor Apulweéy qpeomsdr e

SopsstuGdpg aafld A —T eerug —_— oG
4) e@ow (B) e@owvupp
(C) uvegmuiys Careme D) yeopwren

(E) &lenr Qgfweldrena

8 -6 2
81. TFind the characteristic equation of the matrix A =-6 7 -4
2 -4 3
\() B -182+454=0 (B) 22 +182+454=0
(C) AB2-182-451=0 (D) 2B +18422-454=0
(E) Answer not known
8 -6 2
A=-6 T -4 aerp saflulienr Apuudy swerunp
2 -4 3
A A2-1812+451=0 (B) 2 +1842+451=0
(C) 22-18422-451=0 D) 2 +184%2-454=0
(E) e Qgflweldrena
49 CSMA/2023
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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

6 isomorphic

(E) Answer not known

F -55 Gud gCsgw @rean® eerunssuucl ufiorer QeusLri Qeualsefen

Gy uflTeRThiGET ————— 9@ Lb.
Q) uys 2 mReD s@LIY

B) aLL gow

O saw

(D) sweymeyeratarey

(E) e Qgfludome
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83. In V5(R), which one of the following is Linearly Independent

(4 {1,0,0),(0,1,0), (0,0, 1)}
B {1,23),41,5), (4,6, 2)}
\(Z{ {1,2,3), 2,3, 1)
M) {(1,0,0),(1,1,0),(1,1,1),(,1,0)%

(E) Answer not known

Qemaupeuaraupmiet Va(R)-d Crllue smruppg agi?
@A) {a,o0,0),(0,1,0), (0,0, 1)}
B) {Q,2,3),4,1,5), (4,6, 2)}
© {1,2,3),@2,3 1)
- D) {@,0,0),(1,1,0),(1,1,1),(©,1,0)}

(E) e Qgfweildame

® 51 CSMA/2023 .
[Turn over



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

Az{(g g)zaeR} 1s a

(A) right ideal

(B) left ideal

(C) 1ideal

M neither a left ideal nor a right ideal

(E) Answer not known

R -erenp cueerwgHan el aueerwis My(R)®m smedd QsramLme, M,(R)en

a O

2 U auenerwib A = {(0 O) ‘a € R} R ————— G L.

@)  wos grue

B) Qs pywe

©) sywe

D) Qs srugid Goow wwg Brugd Goma

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

statement is true?

4 R is a ring with i1dentity = —? 1s a ring with identity
: : : R . . :

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

(®)) T is an integral domain = R is an integral domain

(D) R isa field = ? is a field

(E) Answer not known

I eerug eemeawnd Ré fiow eas. Gameu(meuaeuhmer g 2 @manowmer

uUTGH WD ?

(A) R eénug swefl QsrerL aueerub = T arenug) swefl Qamam euaeTwid

(B) R aeug @nuilmanhs s = _II_E_ TATUG RHRSMaThS SeTd

© i3 eTehTL nflamensg sarb = R ereu RfenerThs SHermbd
i 8 @6 bS 8 &G b

R

(D) R aemug setd = T AL &ETLD
(E) oo Ggflueiicoana

o 53 CSMA/2023
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86. Which of the following statements are not true?

I

IL.

III.

(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 lem 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 IIT
I only

Answer not known

1GleiTeu(HeURTEUDIMIET TG 2 ERTEMLOWICIE ?

L
IT.

I1I.
(A)
(B)
©
D)

(E)

CSMA/2023

Zy7 aarp ymeluifoar 2 puyselar QUmESDH GO FpbH GDLAGD

n aflesyoLw ¢m God G-1éd a em 2 maunsd (generator) wpmid
m, n & BUQU@G w@sd 1 aalld a™ b @m 2 maurss < Euw.

THS BB PGUDT FPHGVSHDGW RO 2 (HauTsAsar GMmEELD
I wpmo 1T

III we@w

IT wpmud 111

I oc o

eflen QgMwelerencw

54 ®



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

(E) Answer not known

WP aansaiar GCsrsams G ——— YGW.
A) s wpmb sdser 1 wHPL —1 G
(B) sphd wpmibd sHae L LOMD — I WGD
©O) &spHé 0w

D) spdd wppd sfsar 1 LHYID — I G
(E) &l Qzfweidena

[0} 55 : CSMA/2023 -
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88. The number of permutation in S = {1,2, 3}

(A)

3

v 6

©

2

D) 1

(E)

Answer not known

S = {1,2,3} aampre HoLs@d aflas wrpphisdr

(A)
(B)
©
D)
(E)

3
6
2
1
elen Qgflweldene

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)

(©)
(D)
(E)

Left

Right

Both right and left
Neither right nor left
Answer not known

G Qar gwemsgy N aaug G@adr stsmrem geamsswens @wbstd wLHGW
G@o N @er Qran® cwwg s (s Asrastar Qunpsssd Barhv G@o N Ger

(A)
(B)
(©)
D)
(E)

CSMA/2023

ol _(HS0sTans.
gra
UG
gl LHL QLg GramEHind
UG Ilbag @L g @dame

ellen Qgfweldene
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90. - 1 _
[pz (p% + lﬂ

91.

v«) X —sinx (B) x+cosx

(C) xe'sinx (D) xsinx

(E) Answer not known

_ 1
g l[pz (0? +1)} )
(A) x-sinx (B) x +cosx
(C) =xe'sinx (D) xsinx
(E) oo QsAweidee

Using Laplace transform, the value of | ¢ sinV3x dx is
0 x
2
N B) 2£
&) 2 B) 3
3
© = vit) Z
3
(E) Answer not known
riGaey 2 (HULIHPSMsS LWETUBSS, I ¢ sin 3z dx=
0
4 2
A = B 2L
A) 5 B 3
3z /4
c — D) &~
©) 2 D) 3
(E) Mo Qsfucoma
57 CSMA/2023
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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)- (0)

3. L[}’f(t)dt] = sF(s)
0

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

%C)’ 1 and 2 only

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

L[ft)=F(s) eaeaflo &Cp Qsrpssuul@erer amsdumseied slurams

oL wraTiu(HSSHS.
1. Ll £)] = [F(S)so 5va

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

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

A) 1wocEo

B) 2 wHpmw 3 LLEWL
©) 1 uvopw 2w E
D) 1 wpmw 3 wLED
(E) oo Asfucioama
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93.

Eliminating a,b from z = (x + a)(x + b) we obtain

———

4 z = pq

(B)

(O

D)

(E)

Z2=p+q

z=p-q

z=£
q

Answer not known

z=(x+a)(x +b)OSmpz a,by Bsss HeLiug

(A)

(B)

©)

D)

(E)

z = pq

z=p+q

z=p-q

P
q

e QsRwaelevenew

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

() y=cx-sin"l¢ (B) y=sinlc-cx
(C) y=cx-sinx D) y=sinx —cx

(E) Answer not known

sin px cos y = cos px sin y + per Qungs Siey
(A) y=cx-sinle (B) y=sinlc-cx

(C) y=cx—-sinlx D) y=sintx-cx

(E) oo Qsfueldama

95.  The solution.of y*p — xyq = x (z — 2y) is

@) o(x2-y2c-y)=0 B) plr-y%x-2y)=0

© ol-yx-y)=0 ‘f{)¢(x2+y2,zy—y2)=0

(E) Answer not known

yzp - xyq = x (2 — 2y) e Sreuneng) —— A GW.
(A) qo(x2 - y,2x — y) =0 (B) (o(x—yz,x—zy): 0
© olx-rx-2%)=0 D) olx? +y%,2y - 5?)

(E) &ler Gsflualdame

CSMA/2023 60



9
96. The general solution of x> 24y + 3xﬂ +y=01s
dx? dx
@A) (A+Bx)e™ (B) (A+Bx)L
x
& (A + Blog x)% D) (A + Blogx)e™
(E) Answer not known
x* d’ LD A Pt L + y = 0aferr Quirgieunen Sirey ——————— YGW.
dx? dx _
A) (A + Bx)e™ (B) (A + Bx):
x
(€ (A+Blogx)~- D) (A + Blogx)e™
x .

(E) o&Merr Qzfweicrana

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

}o@ y = Ae’* + Be* (B) y = Ae™** + Be™
(C) y=Ae* + Be™ (D) y = Ae™** + Be*®

(E) Answer not known

(D% - 4D + 3)y = 0@en Qungs Sirey

(A) y = Ae®* + Be*® . (B) y=Ae 3 + Be™*
©C) y= Ae“x + Be™ (D) y = Ae™** + Be*
() oL Gsfucioma

61 CSMA/2023
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98. The particular integral of (D2 +5D + 6) y=¢e"1is

@& < ®) <

12
o D &
(©) 1 (D) 16
(E) Answer not known
(D2+5D+6)y=ex6irr Aoy Qgrens Sirey

X X
@ = B)

X X
0 < D) £
©) 2 (D) T

(E) &en QsRwelerena

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

X
\(ﬁ( (y-2x-¢)(y-3x-¢c)=0
(B) y = Ae?** + Be®*

C) y-2x-¢=0
D) y-3x-c=0
(E) Answer not known

pP-5p+6=0;p= Z—y aarudler Qung Sieureng
X

A (-2x-¢)(y-38x-¢)=0

(B) y=Ae™ + Be*

O y-2x-¢=0

D) y-3x-c=0

(E) e Qsfweldvanad
CSMA/2023 62



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

o a.v D) a? b

(E) Answer not known

ABC aap wsCsremsden o muataflsdr A wvopw Béd Ggmugn Gurg
AB Lsssdé QsmGsramd gpu@d eefled 5C2 = 4

(A) a+b (B) ab

(C) a®+b? (D) a?-b2
(E) MeL Qsfweicae

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) s

© 3 ) 1

(E) Answer not known

sTOpTLTe HerLwl L gasded 30 HCam ererLwerer @ Fisdr 6 HCom WHMID
8 ACwr oL QsrarL HeLwlL dmssermd gamsQstaiy Qshi@Gsd
Qewou@bCurg, <5 @uss ydaelled @EEGL gsaT LHDIL SaTSIDG

Qe Cuuwner 2 fTiey GIeD —F—— G-
3 3
A — B 2
@ - B) -
© 3 ®)
3

(E) oo Qsflweildvene

63 CSMA/2023
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: - -
102. The magnitude of the resultant of the forces F; and F, acting on a

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

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

(E) Answer not known

- - -
e® gisar By Qewoupn F; wopw F, damssellar clamereler <ietey F) @er

>
SieTeys@ swb. s @riguiungb Cury ydu wuey Fh s

QIGEIGTE
A) @Qearwrer (B) Qsrgssns
©) swwrer D) urrﬁu_lrrqs

(E) oler Qsfuome

103. A force has no resolved part in a direction to itself.
(A) parallel {perpendicular
(C) 45° 4 (D) 30°

(E) * Answer not known

@ dasdlear uflss ugHullen dws ———— L6 QMHEETE).

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

(E) &L QsMueldveae
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104. Find the moment of inertia of a circular ring of radius ‘a’ about a
diameter. (Take M to be the mass of the ring)

(A) Ma?® (B) Ma®
2 2

. d Ma D) 3Ma
2 . 2

(E) Answer not known

‘@ eranp <yb ASTETL @ @i auges amanusdear Hlowns HmriysHmenen
ogan L smss Qsram® sra. (cuemenugdlan Flanperw M aan ar(psg16 Qamers)

(A) Ma? (B) Ma?
Ma? 3Ma?
(®)) 5 (D) 3

(E) Ao Gsfweidae

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

' .‘(!Bf 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/Gpmy  HwsCaussgier pamD 8  &ymd Bevpujedrer @@ UbS
2 Qs.8/Qpmg HmsGassgiar Gy Hosla pemL 24 Sgmd  Hlevpwjerer

wHOprm upgsiLear  Corqurs  Guoigdpg. e=% aafle, CGurgelenr (Gen
HeneCousmismens SIeiT.

(A) 5 @s.5./GpMg wHDD 1 Gs.8./ApMg. erenp auflaesuien

(B) 1 Qs.8./Qpmyg wpmd 5 G&.18./Apmy. erenp auflesuiie

(C) 3 Qs.8./Qpmg wHpL 4.5 Q.8./ABT. ey aflesuie

(D) 4.5 Qs.18./Qpmg wHpL 3 Qs.8./ABTg. ey afl@suieo

(E) e Gsflwueidme

® | 65 CSMA/2023
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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 Gurmertarg 490 BULi/efarmy PosCassdd 30° gppsCoramsdd
ahluiuGEng erafle LD&GWL Crrsams saésd(Hs.

(A) 40 efarmgaer (B) 30 eflarmg s

(©) 50 eanmigsen (D) 45 armgser

(E) &eor Asfuaidme

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 @, then at any time ¢, the velocity of the
particle is

(A) V=i,u\/a'2 —x2 \6V=i Vu(a? -x?)

(C) V=% Ju(@?-a? (D) V=% ux? a2
(E) Answer not known
Cpir Gamlud psmb g giselar WEEsL au@UTgL O @b Hleve yereflanws

Consdl oigan gsdpe Cpralds swsdeo Qussn. wpssa O o Gmps
a gmgded Quiis Qgmimdame, abs owm ¢ Corgdaid isar HasCeusbd

(G-
(A) V==uva?-x2 (B) V=% u(a®-x?)
(C) V=t ukx?-a? (D) V=% u'x? - a2

(E) oo Qsfwelceena
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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
@ gisaflear goLwHD eipsfl ———— @@ ThEHSST(.
(A) &ren Qs
(B) &mer pHSSILLL QUESD
(C) @Gy &mmes WEH&SILLTE QUSED
D) euemerey QuisHD
(E) e Qsflweldene

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 ﬁ} 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
@A 1 B =
3
1
= D) 0
w1 ©)
(E) - Answer not known
f:[0,1] >R gy smmien eceguemp f(x)=x. gaQeaunm s pp eredr

n ssw P,= {O,l,—z-,---,ﬁ} aarug [0, 1]er e Gariib @w. F,&8 Cué
nn n
smrLd U(f, P,) eafle lim U(f, P,) e wduy ———— JGW0-
n —» o
@ 1 B) =
3
1
(©€) Py D) 0

(E) &lenr Qzflweidwens

67 CSMA/2023
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110. Choose the incorrect statement, from the following :

\() Q 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

Yemeupeuareupmier saupmar Siflémamwis CarbOsHEsayLb.
A) @ - aerug @rawLtb euemsmwF Caiibss)

(B) R - aenug @ravind cuamsamws Ceihag)

©C) 1, - erérug @ram_mo auwsows Gsinss

D) [a, b] - ererug Grammd eumsmwd Ceibas)

(E) e QsMweddena

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

B |z )|x2+y?=4]
©) {(x,y) |x and y are rational}

v {x, 9)|x2 + y2 =0}

(E) Answer not known

Geraspaarapper R ar dpss o 1 samb g2
A {(x, y)|x+y=1}

B {x, 3|2 +y2=4}

© {x, )|x wppod y Sdsep eranser)

D) {(x, »)|x2 +y2 =0}
(E) efer Qsfwuelcrena
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112. If|x_3|<1—10- and |2? ~x-6|<K then K is

1
(A) o (B) 0.49
e 051 (D) 0.27

(E) Answer not known

|x—3|<-116 HDILD ‘xz —x—-6|<KGchﬂd) K @en wdliiy

] |
(A) n (B) 0.49
(C) 0.51 (D) 0.27

(E) oMer Qgflweilcrere

1
113. lim xe* is

x—0

@A -1 (B) 0
© +1 . ) I

(E) Answer not known

1

£i_1)13 xe* =
A -1 (B) 0
©) +1 (D) »

(E) ol Qsflucioeme

69 CSMA/2023
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114. Which of the following statements are true?

I

IL.

III.

IV.

vyl

(B)
©
(D)
(E)

exists.

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

number.
Ly .
(e") diverges.

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

I only

I and III

IT and IV

Iand IV

Answer not known

SleeumeuateupmieT eTeney 2 aTENLOWITET QuTSELRISET ?

I

IL.

III.

IV.

Vi

(B)
(©)
D)

(E)

CSMA/2023

) 2n
Iim
n—on+3

HenL&@Lb.

THS @ @GRGDL afles (s,)seb (-1)"s, enmrEb.
1

(e") aNfluywb.

Bens cramsefar ouflans aqomowHng erafldr g WyeymT aramentln g

N fluyb.

I wc @

I wpgo 111

IT wpmw IV

I vpgp IV

e AsfMwaférena
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115.

116.

_1\n
The series Z( 1}3 is oscilates infinitely when
n

&) p=0  »<o
€ p>1 (D) 0<p<1

(E) Answer not known

_1\0 .
Z( 13 eremp QeTit erLQUTWE WigefldTod esrswrHE DS
n

A p=0 (B) p<O
© p>1 (D) 0<p<1

(E) Mo Gzsfweidae

1 n
The value of lim (—) s

n—»w

1
A 1 B) 3

© o ) 0

(E) Answer not known

1 n
lim(g) e

, 1
@A 1 (B) 3
(C) - D)o

(E) oo Gsflweiidvene

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
\(D)’ greatest lower bound = least upper bound

(E) Answer not known

ThHg @ Hleewrer euflensuyb ererene auflengwm@ b
(A)  BuQumb & eurby < Bsfmy Cuadaurby
(B) BSuQumnd & eupby # B&flmy Cuereuribyy
(C)  BuQued & eurby > Befm Guodauriby
(D)' BuQumd & eupby = B6my Cuaeurby
(E) e Qsflusidama

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

@ 2 ®) 0
© -1 w1

(E) Answer not known

1,-1, 1, -1, ... eranip Qgm_Men B&flmy Cuoa crdanm — G-
@ 2 ®) 0 |
© -1 D) 1

(E) &leL Qsfwelcrana
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119. Fourier transform of f(t)=1, —co<t<w is

A2sinwa
w

® |z

does not have a Fourier transform representation

(A)

2coswa

(D)
w

(E) Answer not known

#)=1, —oo<t<wo eranp gmimnden o flwi 2 (HLOIHOD DGLD
57 @ C)
2sinwa
A ——
w

®) \/g(321+1)

(C) cyfui e muorbobd, GeeniysE Qome
2coswa
® —-
w
(E) oMer Qsflweiicrane

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

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

(E) Answer not known

F smivy afssnm erafled, Qemaumeuamauppier 6 2 erepowm@id ?

-

A V-F=0 (B) VxF =0
(C) V2.F=0 (D) V2xF =0
(E) ol Qgflweildvene :
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121. The half range cosine series for f(x)=x2 in (0, 7) is

v() 12—+4Z(_ )" cosnx | (B) 42( )ncosnx
3 n=1 n n=1 n
o = D) Zor sy L
(C) 5 (D) ?+ 21 n—cosnx

(E) Answer not known

(0, 7) @ev_Qauallle f(x)=x2en Sihflwir Gamenger ey aife Qsmii vy

2 n n
A) Z 14 Z(_) cosnx (B) 42( 1) cosnx

3 n=1 n? n=1 n?
c 2 2 1
©) -3— (D) —3—+4Z_:1 n——cosnx

(E) &err Qgflwefdvena

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

.yefo D) 1

(E) Answer not known

0 @i 27 awer@orer @aLQaeflo LA _LURDL srab 27 QsrarL

spflwir Qg it f(x)=%(7z—x) -6 2. aTer @ -6t wHUMU SaTH Y.

1 | 3
(A) > B) 3
© o D) 1

(E) &eor Qsfwedrena
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(-x, ) 1s

1 2[cosx cos2x
+ +--

A) —4+2
@) 7r+7z_2 3

2 4[sinx sin2x
+ +...

© 2712 T

(E) Answer not known

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

B —+2
()zz'+7r_2 3

2 4Fcos2x_cos4x+m]
T T 3 15

1 2[sinx sin2x ]
+ Foee

(-7, 7). aern @oLQeaefGd f(x)=|cosx| aremn srinfen Syfwi Afeunss

Qgmff ————————— gy GId.

1 2[cosx cos2x
+ +...

A) —+2
) 7z‘+7r_2 3

2 4[sinx sin2x
+ 4o

© Tt 3

(E) &ler Qgflweidame

124. QFndS=
| \(ﬁfﬂjv-l_}dv
|4

©) [[[vxFaV

Vv
(E) Answer not known
([F-nds=
S
@) [[[v-Fdv

Vv

© [[[vxFav
V .

(E) e Qsfwelcdrenew

B —+2%
()7:+7r 2+ 3

-
D) Z.,.i cost_cos4x+m]
T T 3 15

1 2[sinx sin2x ]
Foee

®B) [[v-FdV
Vv

@) [[(#Vy-yVg)-ndS
S -

®B) [[v-FaV
\ %4

@) [[#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

xZ+y2=4,2=21s

<« 0 B) 27

© 3= D) 4~

(E) Answer not known

C aranug x2 +y> =4 wpmb z =2 ebuaben 2 drer sdw ) Gamens eraflad

jex dx +2y dy—dzén wduy
c

@A o B) 2rx
© 37 D) 4
(B) e Qsfwelcrenaw

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

« L [wdy-yda) ®) 2 [(dx-ydy)
C C

© %ﬁxdywdx) (D) %j(xdxwdy)
C C

(E) Answer not known

- Caranmp epipw euanarauaquilen ieLLIULL LFLIenUS STERTS.

@) % [(cdy~-ydx) (B) % [(xdx-ydy)
C C

© 5 [@dy+ydn) ©) 2 [(xdx+ydy)
C C

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

128.

1s solenoidal?

A 3 (B) 2

w 4 D) 1

(E) Answer not known

- - - -
f(x,y,2)=3xi+(x+y)j—azk ugaupnsrs QmuusHarer ‘a@er Uiy wrg ?

4) 3 (B) 2

) 4 . D1

(E) &ev Qzfwelicveney

o(x, y, 2)=x2y+y? x+2z2. The value of V¢ at (1,1,1) is
A i+j+5k (B) 4i

(C) 3i+6j+9k ‘632+’3}+21€

(E) Answer not known
o(x, y, 2)=xy+y2x+22 V¢ at (1,1, 1) e wHiy srens.

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

(C) 3i+6j+9k (D) 3i+3j+2k

(E) olerr Qzsfweldena

77
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2zyz
129. The value of f j Ixyzdxdydz 1s
010
7
— B) 7
N (B)
' 7 8
C - D) 2
- (©O) 3 (D) -
(E) Answer not known
2zyz
[[ [xyzdx dydz @en wdiy ——— ay@w.
010
7
A - B 7
2
7 8
c - D) 2
©) 3 (D) -

(E) Ao Qsfudldame

130. The area lying between the parabola y = 4x — x2 and the line y=x1s

@ I | *ﬁ)g

2

13 17
c — D) —
© 3 (D) 3
(E) Answer not known

y=4x-x> aem aoaamrssn y=x aap Cpr GaMluh@ESd @eL L
D e & B 4HES

Uguy ——————— G,
7 9
@ 5 (B) 3
13 17
© D) o

(E) &ferr QsAwelcrene
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131.

132.

The value of m is

wo 1162875 (B) 6.5625
(C) 6.5625 7 . (D) 11.62875 Vr

(E) Answer not known

[4.5@ar vy —— s,
(A) 11.62875 (B) 6.5625
(C) 6.5625 r (D) 11.62875 Jr

(E) &len QgsfMwefdrena

The curvatures of the curves r=af and rf=a at their intersecting

points are in the ratio

A) 3:2 31

©) 3:42 (D) v2:43

(E) Answer not known

r=aé wogb rf=a aoawumysaia aumerayser Qeul s QamearEsn Yearafluded
Sleupder allfgwn

A 3:2 B) 3:1

© 3:42 (D) V2:43

(E) &ler Qgfwaideame
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133. The radius of curvature of x* + y* =2 at the point (1, 1) is

V2 V2
o 2 ® -2
V3 V3
© ®) -3

(E) Answer not known

1, 1) eremp yerefuder x? + y4 =2 aTenm cueneTeuauAGHT euEeTey <2pTLD

V3 V2
Y P

3 V3
© 7 Y

(E) e Qsfweldoena

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

Wf( a™ p=r"* B) ap=r

3
(C) p’=ar D) p? =1
: 2a

(E) Answer not known

r" =a™ sinm@ erénp euavereuaguier p-r swetuT( <& LD.
(4) a™p=r" B) ap=r
2 2 _1°
©€) p°=ar D) p* =
: 2a

(E) o Qgfweldvme
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135. The normal at ¢, on the parabola meets the curve again ¢, then t, = —

2
)

2

t, =t ——

o et
© ty=t+2
L

2

(D) tz = _tl + —

L

(E) Answer not known

uraumatusde® ) @d 2dmer Queurarg

aafled Ly = —— PGSD.
2
(A) tz = t]_ -_—
b
2
b
© =t +>
L
2
D) ty=-+—
L
(E) oo Qsflweldame

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

independent of the variable of integration?

(A) Tf(x)dx=0
b a

B [f(x)dx=-[f(x)dx
a b
b b

€6 [rod-frwas

®  [f@de=[f(a-x)dx
0 0
(E) Answer not known

Gereumenaneupiler org Qgrens smrewre wrhleImog sriuDNSTS uaTUNGS
Qgresuder LY GuLLmss GNsAns ?

@  [f@ds=0
b a

B) [f(x)dx=-[f(x)dx
a b
b b

©) [f@)di=[f(x)dx

®)  [f@x)de=]fa-x)dx
0 0
(E) oo Qsfweldama
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137.

138.

The maximum value of u=x3y* (1 -x - y) is

A) 235 vt L

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

(E) e&er Qsfiweiidvened

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

A) 4 '6-2
C) -4 D) 2

(E) Answer not known

fx, y)=x%+ 5y% —6x +10y +12 @ér G@DBSULE WHIY

A 4 (B) -2
€ -4 D) 2

(E) &her Qsflweilcvene

83
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3

139. If Y= then its nth derivative y, is

(x+1)(2x-1)

2n+l (_l)n _ (_l)n n!
(x + 1)n+1 (2x _ 1)n+1

B) (—1>"n{(2x2_1)” _(xlTl)}

(C) 2n+1 (_l)n(:;l_ 1)'_ (_l)n(n —il)'
(2x-1) (x+1)™*

« <—1>”n!{ 2™ L }

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

(A)

(E) Answer not known

3 3
_(x+1)(2x—1)

TR Neug umsssL ¥, =

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

B) <-1)"n{(2x2_1)n ‘(x_lﬁ)}

© 2"(-D"(n-1)! (D)*(n-1)

(A)

(2x_1)n+1 (x+1)n+l
2n+1 1
D) (-1)*n! -

(E) &feor Qsfucldame

CSMA/2023 84
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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 aeop @pyap Gosdar 2rigon Cogw O(G)=m wppwd

O(H)=n eaflle

(A) m oopmbd n QAsriupmae
B n>m

©) n-gmasssn

D) m-gn eu@s;@m

(E) oo Qsfwaeildvene

® 85 CSMA/2023
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141. The rank of a matrix A=

1s

© = O O
= o O O

o
© O = O

@A) o B) 1
©C) 4 (D) Not defined
(E) Answer not known
[1 0 0 O]
A= 0100 @en sreuflens wng ?
0010
0 0 0 1]
@ o B 1
w 4 (D) averupssiu_alome
(E) e QsAweldena
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
eI 16 (D) 32
(E) Answer not known
2 00 1 2 3
A=|0 2 0| wpgdp B=|0 1 3| aafle, Sroreluurar AB wduy
0 0 2 0 0 2
G-
@A 4 B) 8
C) 16 (D) 32
(E) e QgMwelldrena
CSMA/2023 86 o



143. The real part of tanh(x +1iy) is

sin 2
&) 2
cosh 2x +cos2y
sin 2x
(C)
cos2x+cosh2y

(E) Answer not known

tanh (x +iy) -eér Quw UGS

sin2y
A
@) cosh2x +cos2y
sin 2x
©
cos2x+cosh2y

(E) oo Qsflweidame

1;an2x—2tanx=

144. Evaluate Lt 3

x—0 X

A 3
<O -2
(E) Answer not known

tan2x—2tanx=
3

wdoiy sraws Lt
x—0 X

A 3
¢ -2
(E) oer Qsflweiicoene

87

(B)

sinh 2x

cosh 2x +cos2y

sinh 2y

D)
cos2x+cosh2y

A (SLD.

sinh 2x
cosh 2x +cos2y

sinh 2y
cos2x+cosh2y

B) 4

oD 2

B) 4
D) 2

CSMA/2023
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(log2)*  (log2)® _

145. Sum of the series log2-

2! 3!
1 3
d B -=
v ® -
27 '
©) 3 D) -1
(E) Answer not known
2 3
10g2—(10§'2) +(10§'2) —erep  QerLisflldenr sl (s Ogrens
D, GLD.
1 3
A) = B -=
(A) 2 B) 5
27
©) 3 D) -1
(E) ol Qsfwelldrenew
X -X
146. The value of < -2e is
3 .5 3 .5
x° x x° x
.- B 1-x-——-—__...
\() x |—3 |_5+ 00 (B) x |_3 l__5 00
3 x2 58
©) 1+x+—+——+ +00 D) 1-x+—-"—+---0
[3 [5 |2 [3
(E) Answer not known
e*—e™*
2 -air LY
3 .5 3 .5
A X x ... B) 1-x-2 _* _..
(A) x+|_3+|—5+ o0 (B x |_3 |_5 0
53 x2 o3
(C) 1+x+-—-+——+ +00 D) 1-x+—-—+---0
[3 [5 |2 [3

(E) e Qsfweildrena
CSMA/2023 88



147. If @, B, y, 8 are the roots of the equation x* + px3 +qx2 +rx+s=0, find

the value of ¥ &?8.
(A) 3r+pgq
*{) 3r-pq
(C) 6r+pq
D) 6r-pq

(E) Answer not known

x* + px® +gx2+re+s=0 aap sweLTigear pomsd ,f,y,0 el

Y a®f@en vy snans.
(A) 3r+pq
(B) 3r-pq
(C) 6r+pq
(D) 6r-pq

(E) e Qgflwciicrana

® 89 CSMA/2023
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148. The expansion of coshx in powers of xis

2 4 8 { 2 4 6
x% x* x x x
T S TR TR T
3 5 3 5
x3 x x° x
© TR @) TR TR

(E) Answer not known

x -an ugsefler coshx -en elfeunsswrarng

R TR T S A TR T
3 5 3 5
X X X
(C) x—g'-'l‘y—"' (D) x+§+—'—+

(E) &lev Qsflweldvene

149.

is sum of the cubes of the roots of the equation x°> —x%2-x-1=0.
A4 o B) 1

©) 2 il 3

(E) Answer not known

x°-x%-x-1=0 aam soatur_iyer Sheysaflar saregirlsaien sl s Gsras
QL &LD.

@A o (B) 1

©C 2 D) 3

(E) Mo Qsfucioeame
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150. The expected value V of the following game is

Player B
I IT IIT IV
I1(3 2 4 0
Player A II{3 4 2 4
II1f4 2 4 0
IVIO 4 0 8
1s
3 4 8
A) — . —
(A) 3 ) 3
C 8 (D) 3
(E) Answer not known
Epsar eleerwniyer adiumigs whiy V ———— oysi.
Meverwir’_ () aSyir B
I II III IV
I1(3 2 4 0
eflenerwum @ egr A s 4 2 4
{4 2 4 0
IVNO 4 O 8
3 8
e B =
&) 3 (B) 3
(C) 8 D) 3
(E) &fer Qsiflwelcrenaw
o 9 . CSMA/2023
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151. The value of two player game whose pay-off matrix is given by

Player B .
B 1 BZ

Player A 21 25 °
A2l 10 15
1S

A 22 (B) 17

©) 19 )13

(E) Answer not known

@meui L@ Qumb elererwm g, efFrsaier Coraysailar Siemes (pay-off)

Aenerwum_ @ eyt B

: B: B2
Aeverwim’ @ eSyir A Al[ 25 5 ]
A2 10 15
Qauafu@sdanme, Siser iy
A) 22 B) 17
(C) 19 (D) 13

(E) e Qsflwellcvena
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152.

153.

In (M/M/I):(o/FCFS) queue with given utilization factor o = 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

(MIM/I):(o/FCFS) eamw afl@sdeo vweaum (s sargenl oy
(utilization factor) p = 0.8 eenp eraflléd @evauflens e@wLLIAD GuTgSenswmeTT

@oemoalmés HEpsssHe —— YGW-
4) 0.2 (B) 0.8
(G 0.64 (D) 0.04

(E) oMer QaMweilcrana

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
v 5 ® 6

© 8 (D) 10

(E) Answer not known

@ snemeri WL HGL 2 66T @@ LOQUMHET ARSTGUID CUTYEMSELITETISEET @b
wefl CrrsdinE 20 e fssded umpes smdapart. srerert srrefluns
24 aumgsaswrerisoa LLEGCL bs @@ wall CEIFHd mawrar wiruw. @GF

e® Gsoweas ewwid wLEEGCL 2uGurssded @nLUUETs i@wrad sy
QameaRTL T, 2iBs Si@wlde o dar aumgsaswreariseaiiear syrefl eanemisms

4 5 (B) 6
© 8 (D) 10
(E) &len QsMweiidens
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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 7-8

Duration: 7 6 14 5 11 7 11 4 18

1S
A 1-2-4-5-8
B 1-6-7-8

(E) Answer not known

Qeweur® : 1-2 1-6 2-3 2-4 3-5 4-5 6-7 5-8 7-8

gt@b: 7 6 14 5 11 7 11 4 18

erenm LlenenTwiSS 6o &g‘j@oé;eﬂu.n UTeSWTeug)
A 1-2-4-5-8

B 1-6-7-8

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

D) 1-2-3-5-8

(E) e&eor Qsflueldame

CSMA/2023 94



. 155. In a sequencing problem the total elapsed time T =
processing time + idle time

(B) 1idle time — processing time

© procéssing time

(D) 1idle time

(E) Answer not known

@ wilenss samsdled Qurss Cauame Corw T'= ————— o @.
(A) Qsigperp Cood + srsHmLy Coyd

(B) smsdmuy Crybd — Qewpep Corb

(C) Qsuyep Coyw

D) srsHmuy Coyw

(E) e Qgfweiicrene

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

w® 4,1,325,6 (B) 4,3,1,2,6,5
©C) 6,5431,2 D) 5,3,1,4,2,6
(E) Answer not known
Caueve : 1 2 345 6

Qupdgpo M1: 3 12 5 2 9 11
Quipdyo M2: 8 10 9 6 3 1

Cule Qarhssiiul L sansdear 2 &6 auflons ———— oy @GW.
A 4,1,3,2,56 ®B) 4,3,1,2,6,5
C) 6,54,3,1,2 (D) 5,3,1,4,2,6

(E) oo Qsflwelldvena

® 95 CSMA/2023
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157. The transportation problem is balanced if

A)
(B)
(©)

5

(E)

Total Demand > Total Supply
Total Demand < Total Supply
Total Demand = Total Supply
Total Demand = Total Supply

Answer not known

| R CUTEGuTSSE sarTéE FLBlamaWNarg Tald ————— Dy@Eib.

@)
®)
(©)
)
(E)

Qwrss Csmar > QUIESL eUPHmISILILL e
Qurss Cosmaeu < QMG ULPBISILILL 6
Qurgs Cosmeu # QLTSS UPERISILILL e
Qwrss Camer = QLIFFHD GuPBISILILL a6l

alenL Gsflwelevenew

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

Curé@eurss semésE auQuTg Aaghs Siey aar ampssLiLGEDS

(A)
(B)
©
(D)
(E)

CSMA/2023

m+n -1 = ggés@hsailen cramantismns
m+n-1 # ggsés@sailen crananisms
m—n -1 = ggsSpsaier aanafsms
m-n+1 # gzss@saflen aananiismns
ellen QgMwelerene
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159. The assumption of linearity property the use of expression of the type

160.

(A)
B)
(D)
(E)
fev

(A)
(B)
©)
(D)
(E)

X; — X2

Xy Xg

x; < K (Kis a numerical constant)

Answer not known

Crflwed seatenwullen  Dg@omad  hs auemsuler Qeueflliumen_
LweTu(HSgeumsS samL_CsLSDg ?

Xy — Xg

Xy Xg

x, < K (K aranugy e eram wged))

er QzMwellerenen

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

o5

©

Artificial variables
Surplus variables

(E) Answer not known

(B) Slack variables
(D) Objective variables

Ao Coyuselld safigelud Arvhmsmer $66 Cogid o wrhlamer sLEUUILE
swarurpsefier Csiss Ceuemquetary (afivep wiflsmas seliss) Qb

cuanswimar wrdsefler Guwir
(A) Qswpens wad
(B) uwpswrer wrhser
(C) =2uf wrhser
D) &dw wrdser
(E) &fer Gzfwefdvena
97
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161. What is meant by Type 1 and Type 2 errors?
'0() 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 WLHMD UMs 2 NMPSHET GTEHTDTED GTEHTET ?
Q) aes 1 Gop - Hy fgrsriigse (H; gonsé Qamdraug)
 uens 2 Gerp — Hy gomé Qanereugy (H; Hynsfsge)
B) aws 1 - Hy gpps Qsneareug (H, sflwuneng)
wes 2 — Hy fgrefgser (H, sfwreang)
(O) aws1- Hy sfuneng, H, sflwneng
wes 2 — Hy seupneang), H, seupnang
(D) aes1- Hy, Hy saprag
awens 2 — Hy, H; sflwuneng

(E) e Qgsfwelldana
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162. Mode and Skewness of Chi-square (;(2) distribution are

@ (n-1).1% ® (n-2),[%
@& (n-2).[7 @) (n-1).[%
(E) Answer not known
2% -Ureud sTmG0 Ws@ wHNID cuaeTaisaidn WHILSET ———— G-
@ (-1[% B (n-2)|%
© (©-2).[% @) (n-1),[%
(E) Meor Gzflweiicrena

163. The standard deviation of the sampling distribution of a statistics 1s

known as its

(A) moment generating function

(B) correlation co-efficient
standard error

(D) mathematical expectation

(E) Answer not known

yeirefludlwedles SapHmILs ujeuedlem

S P&HULHEDF

(A) AmuusHdn 2 BUMESD FTiY

B) QsriysS Qas@

(C) Sy Gey

D) sefls erdiumiiy

(E) Mo Gsflwueidame

99

S eflwssd _ eTesTm)
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164. Six coins are tossed 6,400 times, using the Poisson distribution, ﬁhd the
approximate probability of getting six heads r times

W e 1%.(100) /7; r=0,1,2,... (B) €*-(99)/r;r=0,1,2,..
(C) % -(98Y/r!; r=0,12,... (D) % 99) /r; r=0,1,2,...

(E) Answer not known

6 preamTwumisdr 6,400 wep gisd aflwiul® umiser (Poisson distribution)
dfiCurssms vwaTLRSH, 6 sewsd r wep Qupespster Csrymuwrer
Pespgsameus samdweyb.

Q) %00y /r;r=012,.. (B e*®.(99)/r;r=012,...
(C) e.(98)/r;r=0,1,2,... D) e?(99) /r; r=0,1,2,...
(E) e Qsfwefidana

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 ' :

C) 3 D) 1.3
(E) Answer not known

peteflgay psd st 6 warll way wrved CrrsdneE Gm W SO
GLus@rée pGCo ymsauary Qeodps. @ssowusdpeer Tulod ferowsHis
apsmLub pul Goppsulsd 20 Bl msd stsHmluspeTar  Hapssey
E—— TG

1
4) 31 (B) 3

€ 3 D) 1.3
(E) e Qsfweddrana
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166. Find the first moment (z]) for the rectangular distribution with

: probébility density function

Y

© -

>

(E)

flx)=—

+
S

S Q
+
Q

Answer not known

b-a

,a<x<b

f(x)=-b—1——, a<x<b aang Qsaaisy ugaud LoD Hepsse SILisH Friy

—

rafle, sissrmler s HpLusSHpaearn (14)- snams.

A)

(B)

©

D)
(E)

b-a

+
o

S Q
+
Q

MeL Gsflweldrene
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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) 0.7 and 0.3 60.8 and 0.2
(C) 0.2and0.8 (D) 0.3 and 0.7

(E) Answer not known

2@ cafld yamsEpn QuarseErb &b aaralldmsteo  udsdaarnt 5%
QuamsEnd 20% arsEnd GeumauldmTod o drerari ereiugl SiPlwiuGEng
Caimawidans pur wrCaib sHOELOTE BMPEHE QswarIuL LmeD 3IG < ewTiT
Siveg Cueamemnt erearugHSTET H&psse,) eraner?

A) 0.7 wpgyw 0.3 (B) 0.8 wpmib 0.2

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

(E) ofer Qsfwederency

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 «6) _2

n n-1

2 2
© —— (D) 5.7

(E) Answer not known

2® oL Goesdeo n’ prpsrdseler ‘n’ puiseT wiibgdrarar. @ e
GHLALL puiser @HaumsasTHaT iHRD Siwfpdmuughatear Hspssey

0 .
@ = (B)

n n-1

2 2
D
n-—2 ®) n?+1

©

(E) e Qsfwelamena

CSMA/2023 102 o



169. If 7, = O the distribution curve is
A Mesokurtic (B) Platy Kurtic
(C) Lepto Kurtic (D) None

(E) Answer not known

7o = 0 erafléd LTI euemar ey ————— BGED-
(A) syrsfl sl wneng) (B) fseyb sreLwrang
(C) Wseyd e wigTEIZ (D) ggd@me

(E) e Qsfweidee

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

Spssam s Lamardd @nbe &b gyngfeow sanssE.

wHuQuerr :  0-10 10-20 20-30 30-40 40-50 50-60
wremaisefier 12 18 27 20 17 6
cTaTemil&Eans -

A 38 (B) 18

©) 28 | (D) 48

(E) ofler Qzflweidema
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A

171. What type of singularity have the following function ¢ > 7
z

(A) Removable singularity

\M Essential singularity
(C) Isolated singularity

(D) Pole
(E) Answer not known
.
Aereupd Qewerun( 2 TG QUEDSEWITEN 6(HELOLILIT(H ?

(A)  Bsss sqw @EewrLTE

B) spHuradu goooiume

(C)  sal@wvluuEssILLL @EHaLLILIE
D) s@an

(E) oL Qsfweldena

172. The simple poles of f(z) = 2z+1 are
z2° -2z
‘() z=0and z=2 B) z=0and z=1
C) z=1landz=2 D) z=0and z = -1

(E) Answer not known

f(z) = §+; -@eir eraflw gimeuriser

z° -2z
A z=0 wpgw z=2 B) z=0 wopw z=1
©C) z=1wogw z =2 D) z=0 wigw z = -1

(E) eeor Qsfwueldema
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n

173. Which of the following statements is correct for the series )

n=1 ]. - Zn

definedin |z =r, r <1?

(A) The series is divergent

(B) The series is conditionally convergent
6 The series 1s uniformly convergent

(D) The series is absolutely convergent

(E) Answer not known

© Zn .
(el =r, r<1) aemp QsTBéEE Spssameupmer 6THss Fapm
1_ " STBES S
n=1 L=

sflwmeng) ?

Q) @z Qgrgrarg eflwsengwg)

(B) @ps Gsmgreng Hups@enydn GellubsmigLg)
(C) @bs Gsrgrang &yms Gelwssmiqwg

D) @bs AsrLgrang péEGedlwmes sy (BEGW

(E) ofeor Qgfweidena
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174. Find the value of I = [Zdz when C is the right-hand half of || = 2,
c

T co<ZX
2 2
A 2m ‘ B) —2m

& 4z (D) - 4ri

(E) Answer not known

wuys srews I = j?dz, @ue C aarug |2| = 261 awwuiusssdHer LT wHMID
Cc ' |

T o<

2 T2
A 2m B) -2x
(C) 4 (D) - 4xi

(E) oo QsAweldrena

z

175. If C is positively oriented circle |z — | = 2 , then | 2e dz =
c? + 4
Q) rzie* (B) 27ie?*
T 9 w9
i D) =
& P ® e
(E) Answer not known
V4
C aarug @ Crivap stibs umaey |z — i = 2 aafld I 2e dz =
c?R + 4
Q) 7zie* (B) 2rie®
Q) T2 | 7L g
© 5 € D) g

(E) &flerr Qsfueldana
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176. The fixed points of the linear transformation w =

177.

5z + 4

are
zZ+5
4
(A) __5-,_5 (B) 2’2
© -2,-2 v 2,2
(E) Answer not known
o _05z+4 Lo o
w= -5 aramp CrAlwed wrHnsHer FlaaUiLjeTeNEeT —————— G-
z
4
(A) _E’—E’ | B) 2,2

(E) &fer Qsflweldene

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

az+b .
1S
cz+d

Aa) 3 B) 0

© o v®) 2

(E) Answer not known

transformation w =

c # Oaafllo w = 9z +2 aarm  @ordl  Cellued 2 ewrhpsSen
cz +

aerunssiul L faauyeraisefiar aarafléms ——— AGW.

A4 3 (B) 0

C) o D) 2
(E) ofer Qsflwedena '
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178. If the complex function f(z) = vr (cosg +1isin g) , then f'(z) =

1 e .. 6
A) —=|cos—+ —
*) 2«/?[ Sg T 2)
B) ———r-(cos£+isin ﬁ)
2 2 2

v{{) ' ; 5
o\r (cos — +1sln —)
2 2

Jr

( e .. 6)
2| cos— + i1sin —
2 2

D)

(E) - Answer not known

souy ey f(2) = vr (cosg + i-sin g) aafle f'(z) = ——

(A) 2\1/-; (cos-g- + i sin g)

B) % (cosg— +isin -g—)
1
©
nr (cos 4 + 1 sin 2)
2 2
D) Jr

( e .. 09)
2| cos— +isin —
2 2

(E) &er Qsflueldeame

CSMA/2023 108

G-



179. If f(z)= r2[cos26 + isin pd] is analytic, if the value of p is

1 |
A) 5 B) 0

& 2 O 1

(E) Answer not known

flz)= r?[cos26 +isin pd] araféd p -ér wHUY —— G

(A) (B) 0

1
2
(C) 2 D) 1

(E) e Qgflwelicrena

180. If 2x - x2 + ay? is to be harmonic, then ‘a’ should be

A 1 (B) 2
C) 3 (D) 0

(E) Answer not known

2x — x2 + ay’ aenp sy @emss smiuns (apriorells) @@més a-eér wHUY
G-

A 1 B) 2

€ 3 . (D) 0

(E) ofer Qgflweilcrane
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181. If T : R* > R? be a Linear Transformation and 7T'(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®> aewug ¢f Grflwe e mwmimd wpmw T(1,2) = (3,-1,5),

T(0.1) = (2,1,~1) erafle> T (a,b) ereirugy
A) (-a+2b-3a+b,7a-b)

B) (3a,-b,0)

(©) (0,2a,b)

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

(E) e Qsflueloame
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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?
Q) (x,y+2z)=(x,5)-(x,2)

B) (x,Cy)= C (x,y)

v@ (x,0) = (0,x) = 0

D) (x,x)=0ifandonlyif x =1

N’

(E) Answer not known

V em e suriluy @uwors @nss Gn. 9@ x,¥,2 €V wpgid CePF,

Qi smpmisaie g e amanio ?
@A) (x,y+2)=(x,3) —(x,2)
B) (x,Cy) = C(x,y)

(€) (x,0)=(0,x)=0

D) (x,x) =0 eempre> x =1

(E) oMer Qsflweicdrera
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183. If dimy V = m then find dimy Hom (V, F)

@A Vv : (B) m?

A m (D) F

(E) Answer not known

dimp V = m aafléo dimy Hom (V, F) sreans

@ v B) m? )
C) m (D) F

(E) Mo Osfuealovame

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
vﬁr Principal ideal
(C) Quotient
(D) Euclidean
(E) Answer not known
aan oyasd R-o @osen fiwbd A-ar agead A =(a), do ae R o5
BBHSTD, DG 2 PIUIL|L G Faniglll GTERT HTHRGD (M ————— CUANETIILD G-
A)  BuQum &rwow
B) wserew &mwow
(C) <ieray
D)  woequar
(E) oeoL Qsfwefidans
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a+ib c+id

185. The set M of all 2. x 2 matrices of the form ( ) )
: —-c+id a-1ib

) where

a,b,c,d are re?:d.

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) 1lonly

() 2 and 3 only

(C) 1and2only
(D) 1 and 3only
(E) Answer not known

a+ib c+id

M erénug ( ) aratm eugeuewliy QsrarL 2 X 2 seflseflen

-c+id a-1b
gamd eens. @Ho a,b,c,d QuuQuensdr. Spameaaraupdler sflwrer sapm
DXL WITETLD &TEHTS.

1. s@issmLd whpb Qumssa Qurpsg M @i sard
2. oeflsmiLd wppb Qumssee Qurmpss M @ir CamiLs serd
3. ympBuveers M -ar 2 puriyssd selluQuaEpssae AUIGSS GO S([HS-

(A) 1wi@w
B) 2 wpmw 3 wLED
©) 1 wogw 2 v Hw

D) 1 wHppw 3 wLED
(E) ol Gzfweldena
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186. What is the multiplicative identity of the ring (2zZ, +, *) where

a*b=a—b?
2

A o

B 1

@ 2

1
o 3

(E) Answer not known

a*b= ab arans. (2Z, +, *) arayb cuevarwgHer QumsEED swall wrg) ?
2 @) S &

A 0

B 1

© 2
1
D) 3

(E) oo Qsfweiorana
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' 187. How many generators are there for the groups (z; \ {0},x-)?

A O ' B) 3
< : S o1

(E) Answer not known

(27 \ {0}, %7 )eramp @sogﬁgueﬁm Wpuursdseiern cramenlisans erener ?
@ 0 - ® 3
© 2 D) 1

(E) &Mer Qsflweidena

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

QA 1 | (B) 2

«0{3 (D) 6

(E) Answer not known

aflasworpy Gow Szé H = {(15, (12)} erenp 2L @osHer GHUSL B eresr
@ 1 | B) 2 |
© 3 | @) 6

(E) o&le Qzflweiidene
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189. W‘hat is the order of the symmetric group S, of degree n?

@ n o n

€ 1 (D) n?

(E) Answer not known

vy n GerarL swséi Gow S, ér aflas wig ?
A n (B) n!

O 1 D) n?
(E) ofen Qgrﬂwaﬁlo’)@w

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

vf{) , +)

(E) Answer not known
SleeumeuameupmIeT 6Tg FEST GLD ?
A &,4

B) (G, +)

©) [®,+)

D) @+

(E) e Qsfueiidma
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191. -1 1 is
' (s isz + a? J

1+ cosat

@ /==
a

\6) 1 - cosat
.ag

1—-cost

€ ——
a

1+ cost

® —F=
a

(E) Answer not known

1
! =
[s 132_ + a? >)

1+ cosat
@) ———
a
1 - cosat
(B) - 2
a
1-cost
€ ——
‘ a
1+ cost
®) ——
a

(E) e Qzfweldene

117
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cos 3t — cos 2t ]

192. Find the value of 'L[ "

A) —l—log(sz ‘4j

2 s°-9

. ® é-logizzi’g:
(€) —;-log(sz_‘l\
\s"+9)

6 (i

(E) Answer not known

cos 3t — cos 2til

wAHLILE sres ‘Ll: "

1, (s2-4)
A =lo
RN Ty
_ (2 1)
B) }-log 82+4
2 \ S —9)
2 _ )
© Liog[s=4
2 \$" +9)
1 (sz+4\
M) =lo
2 g\82+9)

(E) oo Qsflueldvee
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193.

194.

Find the inverse Laplace transform of log ( 5+ 1)

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

log(s i 1)-@@ seoadp eorierea (Laplace) wrppsmss sawm_Hweynd
S - )

(A) 2sinht (B) 2sint
t t
©) 2 cotsh t D) 2 cost

(E) ofler Qsfweiédrena

The differential equation of all sphere of the same radius ‘C having their

centres yoz plane is

*4 (1+p +q)x —cp (B) (pz+q2)x2=c2p2

© (1+p +q)x = ¢%¢? | (D) (p2+q2)x2=czq2

(E) Answer not known

<y ‘C s QaramL Yoz sergdd ewwid Qsmer GarargHen UGS Caugur®
gwerum(h ‘

(A) (1 +p®+q )x = ¢%p? | B) (p2 + q?‘)x2 = c“z'p2
(©) (1 +p2 +q2)x2 _ Czqz (D) (pz +q2)x2 _ c2q2
(E) oen Qasflweilevenew
119 | . CSMA/2023

[Turn over



195. Which of the following is the differential equation of the circles
represented by y? — 2ay + x2 = a2, a being an arbitrary constant?

2
A (2x2 + yz)g—y + 4xy£ll +x2=0

2 dx

dy \? d
22_2(3’) dxy 2 4 42 =
«{) (y x)dx.+xydx+x 0

2 2 dzy dy
© (x +y)w+3xy£+y%0

d 2
O (x+ yz)(;li-) + 4xy—;i—i'— +y2=0

(E) Answer not known

Spssam_cubmidr erg y2 - 2ay + x2 = g2 (a, om sarafsamswnar wrH6) ey
UL BISEHESTAT auans&0s) FLGTUTL TG ? .
2

2, 2\d%y dy o
A) (2x +y)gx—2+4xy%+x =0

2
(B) (2y2 - xz)(%) + 4xy3—i’ +x2=0

d2
©) (xz + yz)d—é'-+3xy%+y =0

2
2, 2\ dy dy 2
el 4xy 2 -
D) (x +y)(dx) + xydx+y 0
(E) ol Qgflweldena
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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
(©C) px+gy=x-y D) px-qy=x+y
(E) Answer not known .

z=x+y+ f(xy)-@Omps senafléemswnar Q&u.lcourn_sm_ Ba&@6eusen epevd u@,é,]

Ceaugurm FLEHTUTL L. 2 (HEUMTSSEELD.

(A px-qy=x-y B) px+qy=x+y
C) px+gy=x-y D) px-qy=x+y
(E) e Qsfwelcoena

- The general solution of the equation >t = +y =0 given that
dx x dx

1 . . e e
y = —sin x is a solution 1s given by
x .

(A) xy'= 1 "6xy=Acos‘x+Bsinx.

Acosx + Bsinx

©) X _ Acosx + Bsinx D) l=Acosx_+Bsinx
y ~ x

(E) Answer not known

1 .
y=-=—sinx eawums GHUGL Sieurs Qsram sl ® sweatum®

x
d%y 2 dy . .
= +;dx +y = 0 e Qung Siray
A xy= 1 - (B) xy =Acosx + Bsinx
Acosx + Bsinx
© X — Acosx + Bsinx D) Y — Acosx + Bsinx
y X

(E) e Qsflwelévana
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198. If p = log(px — y), then y =

(A) y=cx+eé°
{)_ y=cx —e°

© y= loggcx— e’

(D) y = log,”+ e°

(E) Answer not known

p =log(px - y)aahe y = — sy, |
(A y=cx+e°
A(B) y=cx—¢e
(C) y=1log, ¢
D) -y =log, "+ e

(E) &leor Qflweldene
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199, The complementary function of (D2 -8D + 9) y = 8sinbx is

200.

(A) Ae®* + Be?* (B) Ae* + Be®*
'd et* (Cle‘ﬁx + Cze”ﬁ") (D) Ae** + Be?*

(E) Answe;' not knpwn

(D2 -8D + 9)y = 8sin 5x -ar Ay Qewadur®

(A) Ae3* + Be?* (B) Ae® + Be®*
© e (Ce’™ + Cpe ™) (D) Ae** + Be™

(E) oL Qsflwelcvana

The solution of p? -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-¢)(y-3x-¢c)=0

(E) Answer not known

p2 —9p +18 = Oarenp &Los?r;um'_qeirr Qungis Sey

| A (y-6x-c)(y+3x-c)=0

B) (y+6x-c)(y-3x-¢)=0
C (y+6x-c)(y+3x-¢)=0
M) (y-6x-c)(y-38x-¢c)=0

(E) e Qsflweldme
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