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IMPORTANT INSTRUCTIONS

. This Question Booklet contains 100 questions in all.

. All questions carry equal marks.

. Attempt all questions.

- Immediately after commencement of the examination, you should check up your

Question Booklet and ensure that the Question Booklet Series is printed on the top
right-hand corner of the Booklet. Please check that the Booklet contains 40 printed
pages including four pages (Page Nos. 36 to 39) for Rough Work and no page or question
is missing or unprinted or torn or repeated. If you find any defect in this Booklet, get it
replaced immediately by a complete Booklet of the same series.

- If there is any sort of mistake either of printing or of factual nature, then out of English and

Hindi versions of the questions, the English version will be treated as standard.
You must write your Roll Number in the space provided on the top of this page. Do not write
anything else on the Question Booklet.

- An Answer Sheet will be supplied to you along with Question Booklet to mark the answers.

You must write your Name, Roll Number, Question Booklet Series and other particulars
in the space provided on Page-2 of the Answer Sheet provided, failing which your
Answer Sheet will not be evaluated.

- You should encode your Roll Number and the Question Booklet Series A, B, C or D as it is

printed on the top right-hand corner of the Question Booklet with Black/Blue ink ballpoint
pen in the space provided on Page-2 of your Answer Sheet. If you do not encode or fail to
encode the correct series of your Question Booklet, your Answer Sheet will not be
evaluated correctly.

Questions and their responses are printed in English and Hindi versions in this Booklet.
Each question comprises of four responses—(A), (B), (C) and (D). You are to select ONLY ONE
correct response and mark it in your Answer Sheet. In case you feel that there are more than
one correct response, mark the response which you consider the best. In any case choose
ONLY ONE response for each question. Your total marks will depend on the number of
correct responses marked by you in the Answer Sheet.

In the Answer Sheet, there are four circles—®, ®, © and ® against each question. To
answer the questions, you are to mark with Black/Blue ink ballpoint pen ONLY ONE circle
of your choice for each question. Select only one response for each question and mark it in
your Answer Sheet. If you mark more than one circle for one question, the answer will be
treated as wrong. Use Black/Blue ink ballpoint pen only to mark the answer in the
Answer Sheet. Any erasure or change is not allowed.

You should not remove or tear off any sheet from the Question Booklet. You are not allowed
to take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination. After the examination has concluded, you must hand over your Answer
Sheet to the Invigilator. Thereafter, you are permitted to take away the Question Booklet
with you.

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

Candidates must assure before leaving the Examination Hall that their Answer Sheets will be
kept in Self Adhesive LDPE Bag and completely packed/sealed in their presence.
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The order and degree of the
differential equation

3/2
2 2
9d_12/ = 1+(EZ_I'_I_J
dx dx
are respectively
(A) 2 and 6
B) 1 and 6
(C}] 2 and 2
(D) 2 and 4
An integrating factor of the
differential equation

s ytanx+2sinx
dx

is

(A) secx umegxi-l

(B) cosx = ""é

(C) sinx

(D) tanx

Putting x = ¢ and denoting 4

dt
by 0, the differential equation

d%y, . 2d%, dy
dx? dc? —dx

—Z+x—+y=logx

is transformed into
A) 83y =t

B) @3+1ny=t

€ ©®3-1ny=t

(D) ®3+36+1y=t
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4. A question is given to three

5.

6.

students. The probabilities of its
being solved by them are

B-0.-1
tively —, —, — If th 11
respectively '3 4 ey a
try to solve, what is the

probability of the question being
solved?

@ 2
® <
© 2
o 2

The transverse component of
acceleration of a particle moving
in a plane is

A) 8

(B) 276+70

-2 \
) =—
o

(D) #-r62

The centre of gravity of a
uniform circular wire of radius a
subtending an angle 2o at its
centre O lies on the symmetrical
radius, whose distance from Ois
asino
o

(A)

(B) asina
(C) acosa
2a

(D) =

(R LT RA TR R



1. 9% gHie 4. T g¥ dF aenfat = g = & foim
T s 2, fsh s @ v e W W

3/2
d3y _ dy” 4 8 B
9?&5—{1{3) } S TTReRaTd SEEET: E,g,zélw&%
At 0 T FW B WA B, @ T 7
<t hife M = €, sHw: B ST S i = 27
(A) 23R 6 A) %
(B) 136
(C) 232 i (B) %
(D) 23R 4 E}Eﬁ = 3
2. 379w FHIE :
%—:yfanx+23inx D) 3
T T UGS 5. T Gaa # woww fReft ®w % e
(A) secx &l .1‘ s
(B) cosx G k5
e (B) 276+r6
(D) tanx (©) i
3. x=et‘\'@ﬁv{3ﬁ{%€€r9@ﬁ"€ﬁﬁ (D) #-r62

el 4 6. AW FE O W 20 FT HIV FARd

3 2
x3d—g+3x2ﬂ+xﬂ+y=1ogx T a B & T gatmew MasR 9]

dx di? . dx 1 o 5 Iuh! TG s w R

LRSI T & S 2| B R, i_””;' OF gt aft &

A) asmao

(A) 83y =t Ll

B) @3+1)y=t (B) asina

(©) (93—-1)y=t (C) acosa

2
(D) 03+30+1y=¢ (D) n—g
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7. If vy, vy be the velocities at the

ends of a focal chord of a
projectile’s path and u be the
horizontal component of the
velocity, then the value of

—+— is
GYEAET
Ui o Us

A) u?
B) 2u

o 2
u
1
D__
) =

A bullet of mass m moving with
velocity v strikes a block of
mass M which is free to move in
the direction of motion of the
bullet and is embedded in it.
What portion of the initial
kinetic energy is lost?

A — ESE
M =
B) ——
M+m
M
(©) M+m

(D) None of the above

A cone resting along a generator
is in

(A) stable equilibrium

(B) unstable equilibrium

(C) neutral equilibrium

(D) None of the above
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10. A heavy uniform rod of length 2a

11.

rests with one end against a
smooth vertical wall and with a
point in its length resting on a
smooth peg. If the distance of
the peg from the wall is b, the
angle 8 which the rod makes
with the wall is

1/3
(A) sin_l(éj

a

1/3
e
(B) sin (5)
(o)} sin_l(é)
a

(D) sin_l(%)

The value of
1-xRK)+ - kxi)+k-(Ex])

is

(A) 0

B)-1

[€) 2

(D) 3
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7. AR fordt w&9 & vy hit ThreE sfar &

B W A vy, vy B R u AT W
%ﬁam‘@t,ﬁ%+%mm@m

2 2
A) u?
(B) 2u
© 2
) — co
=
. m FIHH T el v 3 T gL

M FFH % T U sqih W TER S
g, St Mt A few § = B @A 2
R I § gu I B P R
Felt ST RIF-|T 9T T8 8 14T 27

a =

m

B) M+m

M
M+m

(D) 3w & ¥ A &

. T 9% & gy frmEen § R
TF— I

(A) e v §

(B) Ireurdt ge |

(C) e wgem &

(D) 39 d & =ré

(€)
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10. 2q &= Hl Th W G B 39

R formmeeen # ¢ fF o R
T ot iR far ® R 2 3k
Iuh TR F O fog o Rt g@a
WUt R AR A A deR A gt b A,
q T T <R & SR T 0 7

1/3
(A) sin‘l(é)
a

1/3
wooalf @
(B) sin (Z)
(©) sin‘l(éj
a

(D) sin'l(z—};)

11. i-(jxk)+j-(kxd)+k-GxJj)
I &
@A) o
B) 1
€) 2
(D) 3
5  NHNEAEmn i | e.r.o.




12.

13.

14.

The unit normal to the surface
x2+4y?-322-2=0
at the point (1,1, 1) is

| AR A A
el e

(A) J2—6—(l+41 3k)
(B) -—216(i+ 45— 3k)

(©) + j+k)

73
(D) 71——16—33‘-1%)

If S denotes the surface of the
cube bounded by the planes
x=0,-x=1 y=0, y=1 2=0,
z=1, then the normal surface
integral of

P (x3 - yz)'i —2x2y3’+ 2k

3

over S is

(A)

(B)

@)

Q= U= W= =

(D)

If7 = xd + yj+zk and r =|7), then
the value of curl (r7) is

A) nr*%F

B) nr* '

©) (+3r"7

@) ¢
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15.

16.

17.

Bag A contains 3 red and
4 black balls, whereas bag B
contains 5 red and 6 black balls.
A ball is drawn at random from
a bag and is found to be red.
What is the probability that this
ball has been drawn from bag B ?

35

(A) o8

® o

<€ 35

(D) None of the above

The relation of isomorphism in
the set of all groups is

(A) symmetric and transitive,
but not reflexive

(B) reflexive and transitive, but
not symmetric

(C) reflexive and symmetric,
but not transitive

(D) reflexive,
transitive

symmetric and

The alternating group Az on
three symbols 1, 2, 3 is

(A) {1, 1 2
B) {I, (0 3)}
(€) {1, 2 3)
D) (I 2 3. 3:2)}

(T Ay g




12.

13.

14.

TaE x2+4y? -322 -2=0 % g
(1, 1, 1) W 58 e 2

BT o LRSS
(A) —J2;6-(1+4J—3k)
(B) 2—16(Z+ 45-3k)
(©) i(§+"+ k)
=
(D) ——@-37-k)

Ife gHaet x =0, x=1,y=0,y=1,
z=0, z=19 IRTg o7 i gag = S
¥ frefia fmn wg, @ Sw

~ e N 2 A ~
F =(x° -yz)i -2x“yj+2k

% hrefiT wag uRa & 9 2
(A1
B) <
3 EEE
el o
(&)} 5
(D) =

Bl ?=x1°+y}'+zl€ IR r=|7], @
curl ("7) %1 7 ?

(A) nr=27

B n* 7

©) (n+3r7

D) ¢
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15. 9 A ¥ 3 o 3R 4 Feh W E,
ik 9 BH 5 @t 3K 6 e e
3 el o 9 A A @ TR
Treprelt TRt R, St @ W R TH 9
HuREm e F T B
fenredt Tl ®?
@ 2
33
(B) 68
4
(€ =
(D) 39w & @ =1 T
16. wft vyl & wy=w § wueyar =
Yy
(A) wufiq w& @ R, fhg wge
&
(B) TgT @ wFMF 2, fhg wmfim
T8
(C) wgex 3R wHiq R, g v
T
(D) TEged, Hidd W& HHMS &
17. o Wi 1, 2, 3 | o= T Ay
?
A) {1, 2}
(B) {1, 3p
€ {I, 2 3)}
D) {I,(123),@ 3 2}
7 (VAR mmmmm | eor.o.




18.

19.

20.

The work done in stretching an
elastic string is equal to the
product of the extension and

(A) the arithmetic mean of the
initial and final tensions

(B) the geometric mean of the

initial and final tensions

the harmonic mean of the
initial and final tensions

the sum of the initial and
final tensions

(&)

(D)

The director sphere of the central
conicoid ax?+ by2 +cz?=1is

3

(A) x2+y2+z2 =a+b+c

B) x2+y2+z2=l+—1—+l
a-b'c

©) x2+yz+zz=a2+b2+c2
g

(D) x2+y2+zz=-—+—+—
a® b2 ¢’

Let £, A, b denote the unit
tangent vector, the unit principal
normal vector and the wunit
binormal vector respectively of a
space curve at a point P. Let
k and 7 denote the curvature and
torsion respectively of the same

A

dn
ds

curve at P. Then the value of
is

(A) kA

(B) th—«t

(C) -7

(D) None of the above
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21.

22.

23.

Which one of the following is a
ruled surface?

(A) An ellipsoid

(B) A hyperboloid of one sheet
(C) A hyperboloid of two sheets
(D) An elliptic paraboloid

If 8 and ¢ are the angles made
with a fixed line in space by the
tangent and binormal respec-
tively of a space curve, then the

value of sind ﬁ is

sin¢ do

By —=
B) =
T

(C) —«xt

(D) xt

If e and e’ be the eccentricities of
a hyperbola and its conjugate,

what is the value of —1§+—1§?
e e
(A) 2
B) =
€ 1
3
D =
(D) 5
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18.

19.

20.

et vy 2 = oiem ® R omn
+1 39 famm it

(A) Rt o < m T@El F
TR ST & UASA & SR
BT R

(B) wRfee qon sif<am el & IR
TS % UGS & SKIe 2l &
(C) wRits won af/w @@ @l ®

THF WA &5 PHGA & SR
LU

(D) YR @ af| @@El %
IRTHS % TS % ST Bl 3

HE W ax? + by +cz? = 1%
Frames men ®

(A) x2+y2+zz=a+b+c %ﬂ_
e

(B) x2+yz+z2=l+l+1
a b c

©) 3«52+y2+22=a2+b2+c2
1 1 1
(D) x2+y2+22=—+—+—
o b c?

a6 iy 9% % fag PWE A, b
FAIM: TR TR GV, THE g™
e Afewr IR 3T Iuhrers gfew
Frefta a8 =M « 3R ¢ wE e
T % fog P W aghal 3R Fig Refia

m%uaafgwm%

(A) xA

(B) th-xt

(C) -1h

(D) I & & HIg 7
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21.

22.

23.

Frafafen 4 @ SF-11 ts Wika wag
87

(a) diges

(B) =T Tl HI3 AT
(C) & =Tel I HE e
(D) W g e

gfe frft @uf® o & wff 3k
IJuTVrers Wty § foeet fua Yar @

F: 0 3R o For wmd, gy Sind 40

sin¢ do
1 TH B

B

® -

(C) —xt

(D) xt

AR e i o Frdt sifEE ok TEF
sl i S &, W+
€

e;2

T 7 Y

A 2

|

(B)

© 1

(D)

N W

(RN | eor.o.



24. The condition for the line

25.

26.

1 = Acos0+ Bsinb
r

to touch the conic i =1+ecosb
r

is

(A) (A+e)?+B2%=1
B) A2%e?+B?=1

(C) A2e?2-B?=1

(D) (A-e)?+B2%=1

i

Which of the following statements
is not correct?

(A) The modulus of each charac-
teristic root of a unitary
matrix is unity.

(B) If the matrix A is unitary,
then | A | is of unit modulus.

(C) Every characteristic root of
a Hermitian matrix is real.

(D) If the matrix iH is skew-
Hermitian, then H is
unitary.

If 4 and U are vector point
functions, then the value of
grad(l—l.)-g) is
A @-Vu+@-V)v
- - - —
+v xXcurlu+u xcurlv
B) @-V)u-@-V)v+divo)u
—(diva) v
© @-Vu-E-v)v
- -> - -
+v xcurlu —u xcurlv

(D) None of the above
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27. If R is the quadrant of the

28.

29.

circle x?+ y2 =a? for which
x 20, y 20, then the value of

[l g axay
is

(A)

SIEN

(B)

e B

4
a
(€) =

3
a
(D) =

The value of
B(m+1, n)+ B(m, n+1)
is
(A) 2B(m, n)
(B) B(m, n)
(C) Bm+1,n+1)
(D) None of the above

The number of loops in the
curve r = acos20 is

A) 2
(B8] 4
€ 3
D) 6

o Co (8 [T TUVERURRC AR RO AN R



24, @

25.

26.

& AcosO+Bsin6 * fau
r

T L= 1+ ecosd F T w A
i ?

A) (A+e)?2+B?=1

(B) A2e2+B2=1

(C) A2%e?-B2=1

(D) (A-e)?+B%=1

FrfaRaa # @ H-91 %o w78 27

(A) THHE MEE O F TIH
ANt I # AN IS
e 7

(B) 3 g A WS B, @ |A|

%1 9197 $H1E T
C) it s = e
Tfienafie go arafes g 2|

(D) 3l eegg iH fowm-sfifda R, @t
H THcHE B

e u iR U wlw fog wem &, @
grad(ﬂ)-z—})wm?‘sbm
A @ -Vu+@-v)v
- o S -
+vXcurlu+uxcurlv
B) @ -Vu-@-V)o+@divo)a
—(diva) v
© @-Vu-@ V)
- -> o -
+vXxcurlu —u xcurlv

(D) ITw A § K T
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27. It R, T x%+y%=a’® W w®

ﬂg’ﬂfﬂ%, ﬁaﬁafmxzo, yZO,?ﬁ
”nydxdywmﬁ’"

@A) —
(B} =
© =

a
(D) g

=

28. B(m+1,n)+B(m, n+1) F A= B
(A) 2B(m, n)
(B) B(m, n)
(C) B(m+1, n+1)
(D) 3T & & =i

29. TF r = acos20 ¥ ®=l I HET ®
(A) 2
B) 4
C) 3
(D) 6

11 AR s | e.r.o.



30.

31.

32.

In an n-dimensional space, a
skew-symmetric covariant tensor
of second-order has
nn-1)

2
nn+1)

2
2
n
C) —
CF =
n>-1
2
independent components.

(&)

(B)

(D)

If {l} denotes Christoffel
jk

symbols of second kind, what is
the value of {1}9
y

dg
Ay 4
()ax-’

0
(B) s (log g)

d
(©) 5 llog J9)

1 ag EIZE
(D) 25, E]qiﬁi

where g =gl
When A4; is the curl of a
covariant vector, then
aAlJ - BAJk “ aAki
axk  axt  oxJ
is equal to
(A) 3
B) 2
€ 1
(D) O
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33.

34.

A particle moving in a straight
line with simple harmonic
motion has velocities v; and vy
when its distances from the
centre are x; and x,. The
periodic time of motion is

5. 0
X5 =X

o 20252
Vg -1

- -2
U~y

2. 9
X; —Xg

VU2x1
(D) 2n /Uz_xl
U1X9

If the central orbit is an ellipse,
the focus is the centre of force,
then the law of force is

(B) 2n

@ E

:
B) L
(o) e

(D) ur

where p is a constant.
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30. e n-fardta wuf® 4, o fGdw =il &

31.

32.

frvm-uufia weufed kw % @
Iragal it gE gt
nn-1)
2
nn+1)
2

n2

(A)

(B)

(\®)

n2-1
2

i

ﬁ{l;}ﬁaﬁamasmwm

(D)

ﬁﬁ"«—ﬁaﬁ,?ﬁ{;}wmw
am?
dg
A) ——
& %

0
(B) = (log g)

0
() —5llog J9)

1.9
@)5—2'
ox/

&l g = | gjl-
S Ay Tt weiad! afew 6 we &,
a

e e B
axk  oxt  axJ
CaR:iC R
(A) 3
(B) 2
€ 1
(D) O
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33. T Hith W1 # e e i & 9y

34.

Tiem feret =hur 3 T, S U R 9
WXIWXQ%,WI Ulaﬂ-{vz
2| 7fy 1 rEdE ©

X1

R
N z
1

2
vy —v
2
2

2
_Ul

v
(B) 2n |2
X,

(C)mtﬁﬂﬁ
VoXy

(D)mtgzﬂ
U1Xo

2
_x2

e F3 aferaur 9 U e B, 9
ST e I B, @ el 1 FE g
a £

=
B) £

o=

(D) wr

ERETRCREGIcR

13 I RO mmm [ p.r.o.




35. Which function is differentiable
at x=07?

sin{l/x), x#0

@) ﬂﬂ={ gl

xsin% ;

0=

x70

®) m@={ e

sin%, x£0

2
]G
m)mw—{ e

(D) u(x)=|x|

36. If x=rsinfcos¢, y =rsinOsing,

z =rcosH, then the value of
9, Y, 2)
a(r, 6, ¢)

is

(A) rsin® sin¢

(B) rsin® cos¢

() r?sin6

(D) r2cos®

=

37. The moment of inertia of a solid
sphere of mass M and radius a

about a diameter is

2 Ma?
3

(A)

2 Ma?

B —

Ma2
6 ==
(€ >

7 Ma?

5

(D)
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39.

40.

38. A particular integral of the

differential equation

(D2 -6D24+12D -8y =12¢°* +27e™*

o8

is

D

(BY 2x"e* e *

(©) 2x%e** -e7*

D) Oxfett o™

The elements of the integral
domain ({a+ib:a,beZ},+,")

which have their multiplicative
inverses in it, are

(A) 1 and -1 only
(B) 1 and i only
(C) 1, -1 and i only

(D) 1’ _1; l, )

If p is a prime and G is a non-
Abelian group of order p3, then
the centre of G has exactly

(A) (p-1) elements
(B) p elements

(C) (p+1) elements

(D) p? elements

p (1 TR AR T A LR



35.

36.

37.

FH-91 BeF x = 0 T ITHeHT 27

. sin(l/ x), x#0

® f(x)—{ i
xsin%,x;&O

®) g(x)-{ ol
= xzsin%, x#0

© h(X)—{ 6 a4

(D) ulx)=|x|

e x = rsin®cos ¢,
y=rsinBsing, z=rcosh, @
aix, y; 2

afr, 9, ¢)
(A) rsin® sin¢

ER: iR

(B) rsin® cos¢

(C) r2sin®

1

M 3=0H 3R q B & 3@ T o
30 forelt = o uRa: oo e @

(D) r2cos®

2
() 2Ma

(B)

(Gl

(D)
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38.

TRl GH I

(D3 -6D? +12D - 8)y = 12e%* +27e™*

39.

(p-2)
T dx

=1 T faie gurea §

(A) 2x3e2% _egx

(B) 2x3e?% 4%

(C) 2x2e%* _egx

(D) 2x2e2* 4 e

qite W ({a+ib:a, beZ},+, )

% 3 vead, e s sfaem o
S A g, ®

(A) Saw 1 3R -1
(B) Faw 1 3R i
(C) Faw 1, -1 3 i

(D) 1’ "'1’ l: -

40. IR p TH WY e 7 AR G PR
pPPE @RI W, N GH
F5 § agat I - T Bt
@A) (p-1)
B) p
©) (p+))
(D) p2
15 [THERERHTETn i e [ e.r.o.



41. Which curve has no asymptotes? 45. The value of the integral

@A) x2-y2=a? (% x2 (a2 - x?)3/2 ax
0
B) y*=x :
b is
a
C =mEtet—+—
€y ettt i 46
D) x3+ad)y= bx3 -
na®
42. The n asymptotes of a curve of (B) 16
degree n cut the curve in P
(A) n(n-2) points (©) Esa?
(B) n(n-1) points :
(C) (n-1) (n-2) points 15§ i
(D) n points 4
43. The maximum value of 46. The integral .[: t* 1ot ar s
sin x siny sin(x+y) convergent for
is attained at e o
T
(A) (Z’ Z) B) x=0
®) (E _’_t.) (€} %<0
33 mg@ (D) x>0
2n 2% E
(€) (—37, ?) 47. An integrating factor of the
differential equation
3n 3m ho o
Bl (x2y 2+ xy + Yydx+ (x2y? - xy+1) xdy =0
44. An appropriate substitution for 18
the integral (A) 1
1+ x1/2 2
|
1+ xY (B) sk
is Xy
A) x=t2 © 1
B) x=¢3 x%y
(C) x=t° D) 1
e b 23242
) et XY

20/F1/CC/M-2023-19/615-D o O] TR TR



41. e 9% F = 7& | 87

(A) x2 —y2 =a?

B) y?=x
(Gl iymnei oy B
X x2

D) (x3+ad)y=0bx°

n °d % ol 9% % n sEeaeEl 9%
H gl R R 2

A) nn-2)

B) n(n-]

€ h-1)(n-2)
D) n

42.

43. sinxsinysin(x+y) F Aftewa

T WH B ®
Ed

44.

20/FI/CC/M-2023-19/615-D

45, %mmj: x2 (@2 - x2)3/2 dx =1 AW

K

(A)
(B)
(€)

(D)

46. TEEHA j’: tX" et gt afvmrd ®

(A) x<0% fow
(B) x=0%fau
(C) x<0% fow
(D) x>07%% forw

47. JTHA THEW
(x2y2+xy+ Yydx+ (x2y2 -xy+1)xdy=0

T T UHAETE &

(&)
(B)

(€)

17 IR menm e e.r.o.




48'

49,

50.

The solution of the partial
differential equation

xyp+y2q=yz

is

@A) ¢
B) ¢

€ ¢

(I)) ¢ —_;-—) =0

The complete solution of the
partial differential equation

z=px+qy+ f(p, q)
is
X .U
(A) z—a+b+f(a, b) %E%
B) z=ax+by+ f(a, b)
(C) z=bx+ay+ f(a, b)

D) z=7+Z+f(a b

If ¢ and ¢, are arbitrary
functions, the solution of the
partial differential equation
r=a’tis

(A) z=0;y+ax)+ 93y -ax)

B) z=0,)+ 02y —ax)

C) z=0¢;1(y+ax)+02y)

(D) z=01(x)+ 02 [Y)+axy

20/F1/CC/M-2023-19/615-D

S1.

52.

The particular integral of the

partial differential equation
r+(a+b)s+abt=xy

is

x%y? (a+rb)x*

Bl e 24

®) x3y (a+b)x*
6 24

©) xy® (at+bx?
6 24

D) xsy_(a+b)x4
6 12

Let Q be the field of rational
numbers. Then the dimension of
the extension field

{a+bJ2+c/3+d\24/3 :a, b, c, de Q)

53.

over Q is
(A) 1
(B) 2
€ 3
(D) 4
For a particle falling under
gravity in a resisting medium, if
the law of resistance be mkv™,
the terminal velocity will be

)1/2
)I/n
)l/zn

=
> Q

&

g

O
P
TN TN 1 Sy

Sl e F|Q

y - ULUTE U LR




48. 3N EHA THHR xyp+y2q = yz

49.

50.

HEA B
,

) o 5,1)=o
Yy z

B) ¢ f,-‘i)=o
Yy z

© o l,ﬂ)=o
\ X Z

(D) o 1,5]=o
4. %

IR 3w T

z=px+qy+ f(p, q)
1 QU1 & B

2
E
(A) z= §+%+f(a, b)

(B) z=ax+by+ f(a, b)

(C) z=bx+ay+ f(a, b)

D) z=7+2+f(a, b)

IR ¢, IR o0, W@ wEw &®@, @
R AaHa TR 7 = a2t F &
3

(A) z=0;(y+ax)+ ¢z (y - ax)

B) z=0:[u)+ 92y -ax)

C) z=0¢;y+ax)+¢2y)

(D) z=0;(x)+ 92 () +axy

20/FI/CC/M-2023-19/615-D

51.

52.

AT STaehet THeRtol
r+(a+ b)s+abt= xy
=1 fafire womene @
) x2y2_(a+b)x4
6 24
(B) xay_(a+ b)x4
6 24
©) xy® (a+b)x?
6 24
3 4
(D) x6y_(a+1bz)x
qHT Q Ui TEmedl w1 &7 Bl 99 Q

R fomr &

{a+bJ2+c/3+dV23 :a, b, c,deQ}

53.

= fomr 2
@A) 1
B) 2
©) 3
D) 4

TH gl e ® e % e
Frd gu forelt wvor & forg, afe wfeda =&
fm mko™ R, @ dae an @

@ 2

19 [THHRHEREHRR TR A e [ pot.0.



54. The moment

§S.

of momentum
about the origin O of a body
moving in two dimensions is

(A) Mup
(B) Mup+ Mk26
(C) MK26

(D) —;—(Mvp+ MKk 26)

where p is the perpendicular
from O upon the direction of the
velocity v of the centre of inertia.

The motion of a rigid body about
a fixed axis of rotation is given

by

(A) Mk2d il
dt?

pdd

B) MK?—

=L

(C) —MkQ(‘:;J =L

doe
D) Mk =1
o) w2 dt]
where L is the moment of the
impressed forces about the axis
of rotation.

20/FI/CC/M—-2023-19/615-D

56.

57.

58.

The eigenvalues of a skew-
symmetric matrix are

(A) negative
(B) real
(C) purely imaginary or zero

(D) None of the above

Let T:R25R? be
defined by

T(x, y)=

a map

(x+y) )C—y)

Which of the following statements
is correct?

(A) T is linear and kernel of T
has infinite number of
elements of RZ.

(B) T is not linear.

(C) The kernel of T consists of
only two elements of RZ

(D) Nullity of T is zero.

Let A be a 3x3 matrix whose
eigenvalues are 3, 2, -1. If

B=A2- A, then |B| is
A) 24
(B) -24
(©) 12
(D) -12
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54. @ fmett @ wfv w@ gu fReh fve = 56. frer-wnfia Afaw % wmeim 9= 2
Tafeg O % uita: Tam 1 3ol ©

A) Muvp

(A) THRTHS
(B) ar<fas®

i
(B) Muvp+ Mk“6 o) e v

i D) wﬁ,ﬁﬁ%fﬁ

(D) l(Mup+ MK 26)
2 57. A T : R? - R? ws ARia= 8, &

&l p ea-¥= F W v A RW® O T, y)=(x+y, x-y)

Y ST T I 2 SRR ¥
Freafefea & @ F-81 %9 9@ 87
(A) Taw 2 3k T % w4« & R?

55. @k fEa v s & wfa: el g & el Y I WS g

foug <t nifa <t wireft @

(B) T ife= 7?1
d?e
@) ME2=o=L *Eﬁ (© T% 5w # R? % 370 & 7w
B 2

58. Ol % A % 3x3 fww 3, S
2
() Mkz(de) =i I IH 3, 2, -1 % IR

dt B=A2-A,@|B|?
(A) 24
(D) Mk (de) =L
dt B) -24
: (C) 12
Sl L Ui e1e % uia: g Set o
AT D) =12
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3
59. If A=[
4

60.

61.

-2

matrix equation A% —KkA+2I=0,
then the value of k is

} satisfies the

(A) O
B) 1
C):.2
(D) 3
Let A be an mxn matrix with
rank 7. The dimension of the

solution space of the system
Ax=0is

@A r
B) n-r
(C) m-r

i

The values of a, p and y, where

0 23 ¥
a- ey
o =By

(D) min (m, n)-r

is orthogonal, are

(A) 2,3,5
B) =1.3, 7
1 1
@ tprprg
1 1 1
EL o e

20/F1/CC/M-2023-19/615-D

62.

63.

64.

The diagonal elements of a
skew-Hermitian matrix are

(A) purely real

(B) always non-zero numbers
(C) purely imaginary or zero
(D) None of the above

The values of x, where the rank
of

21 4

3 R 2
4 0 x+2

is 2, are

(A) 2,3

B) 4,5

(€1-6,.1

1

The values of a and b for which
the function

2x+1 ., ifax <]
fix)={ax?+b, if 1<x<3
l5x+2a, if x=23

is continuous everywhere, are
(A) a=2,b=1
B) a=1,b=2
(C) a=3,b=2
D) a=2,b=3

22 [ EEURIEE OO MR




59. =R A=[3 _2] e wrfiw 62. fr =fida dfeme % fompel o &

4 -2
A Y ¥ arias
A2 —_kA+2I=0 H HgE T 3, @ @),

(&) o (C) w7 A Frea a1 A

B) 1 (D) 3w § @ =g T

€ 2
21 4

D) 3 63. x¥um, w&l |1 x 2 |F:=R
4 0 x+2

60. T TRT A T mx n =Yg 7 Fraat 2% %

HE r 2 R=w & AiepE @9 @ :

I Ax=0% @A 2,3

B) n-r (€C) 6,1

2
{C) m-r E.ﬁ (D) 6,%

(D) =@ (m, n)-r

O-2p ¥ 64. q 3R b 9M, s fow wwm
61. o,B Ry FAA, 5& oo B -y
o B ¥ jzx+1 , A x<1
P fg=4ax?+b, TR 1<x<3
% [5x+2a, g x> 3

A) 2, 3,5
R g, 8
B -1, 3,7 b
A) a=2,b=1
gl gl
(€) et i (B) a=1,b=2
©) a=3,b=2
(D) +_1_ +_1_ +i
A2 w6 T8 (D) a=2,b=3

20/FI1/CC/M-2023-19/615-D 23[R [ er.o.




65. If f(x+y)=f(x)+fly) for all
x, Yy € R and f(x)is differentiable
at one point of R, then f(x) is

(A) differentiable, for all R
(B) differentiable, for all Q
(C) differentiable, for all RN Q

(D) None of the above

1
e 1+ x)x -e,

e
A) e
(B) -e
() e
@

EISE
mi‘.ﬁ
67. In mean value theorem

flx+h)= f(x)+ hf’(x+0h), 0<B <1

If f(x) = cos x, then the value of 8
as h >0+ is

@A) 1
B) 2
) 3

(D)

N[ =

20/FI/CC/M-2023-19/615-D

68.

69.

70.

IfV =2cos™! XY , then the
G
value of J¢:—E£7—+ya—‘i is
ox oy
(A) cotK
2
(B) 2cot—V—
2
(C) —300‘[K
2
(D) 4COt‘K "
2
The function

fle, y)=x2+y2 +(x+y+1)?

has

(A) minimum at (—l, —1)
3 -3

(B) maximum at (—l, —lJ
3 3

(C) minimum at (0, 0)

(D) maximum at (0, 0)

The asymptote of the curve
(r-a)sinb=>b

is

(A) rsin8=b

(B) rcosb=b

(C) rsinB=a

(D) rcosb=a

24 [ WA ORI




65. AR flx+y)=fl0)+ fly), ¥ fom

66.

67.

X,yeR @ f(x), R % T fog W
-3 &, 9 f(x) B

(A) foviess, wft R & fog

(B) rem-3rew, |t Q % g
(C) Fwerm, @ft RNQ & foiT
(D) Sww d & =g 7

1
lim (1+ x)x —e%
x—0 X

(A) e
B) -e

(C) —2e %

e
(D) =5

ia god TR H

flx+h) = flx)+hf’(x+6h), 0<B<1

qRe f(x)=cosx, W 6 HW HH
h—0+%

@) 1
B) 2

©) 3

(D)

20/FI/CC/M-2023-19/615-D

68. IR V=2cos‘1[ S } &

Nx+4ly
Wil a—Va?rIn:r%

ox yay
V.
A t—
Al coto
(B) 2co‘c—‘i
2

(C) —3COtY—

2

(D) 4cotK
2

69. HRE Fix, y)=x2+y2+(x+y+1)2

K

W (-3, -3)w

(C) =g (0, 0) W
(D) <ftRaw (0, 0) W

70. F% (r—a)sin® = b il IRl @

&

(A) rsin®=>b
(B) rcos®=b
(C) rsinB=a

(D) rcosé=a

25 | DA i i [ e.r.o.




71.

72.

73.

The vectors (a1, ay) and (b;, by)
in V,(F) are linearly dependent
iff

(A) @b —agby =0

(B) ajby+agh; =0

(C) abg -agh =0

(D) @by +azby =0

The nullity of the linear
transformation T : V3(F) — V,(F)

given by T (@), ay, az) = (ay, ag)is

@)1

B) 2

© 3 ESE

(D) O Eﬁﬁ
i 1.4

Let A=|0 0 1 and
X Yy =z

V ={x, y, 2) € R® :|A|=0}. Then
the dimension of Vis

A) 1
B) 2
() 3

(D) 0

20/F1/CC/M-2023-19/615-D

74.

75.

If the eigenvalues of a non-
singular square matrix A of
order n are Ay, Ag, -, A,, then
those of adj A are

(A) [AlA, [AlRg, - |AlA,

Ay A A
B) =L 2 5 B
[A]" |A] |A]
1 1 1
C P e Sl ez
© A Ao An
|A] |A] |A|
5 Rl G e G
2T eds e
102
For the matrix A=|0 3 6/, find
2. 6-F

a non-singular matrix P such
that PAP is a diagonal matrix.

@A) |0 1 -2

B) |0 3 0

) .|0 3 o

D) |0

ry
o

26 [l HEUHOI R R




71. Vo(F) ® afew (g, ay) 3R (by, by)

72.

73.

s ¥4 A W= §, IR R Faa Al
(A) ab; —azby =0
(B) ajby+agh; =0
(C) aybgy—agb; =0
(D) @b +agby =0

T(al’ Qs, a3)=(a2’ a3) E4 ﬁQ RN
Waw TR T : V3(F) - VolF) R

I ®

@A) 1
B) 2

EEE
)3 =
© giﬁ
(D) O

1.1

AT A=(0 O IR
XU 'z

V ={x,y,2eR3:|A|=0}, @@ V

i fam ®

(A) 1

B) 2

€ 3

(D) O

20/FI/CC/M-2023-19/615-D

74. IR FR n & Fermvig o g A F

AYTERE AT Aq, Ao, v, Ap B, A
adj A % firenafies 7= g/

(A) lAp“b |At}"2: s lAl}"n

B M2 A
|A]" |A] C A]
MY 1
(C) PO X_—y '7}"—'
1 2 n
Al |A] |A]
(D) —_— e, —
Ay Ag An
102
75. AgE A=|0 3 6| % g w
267
T AE P @ HINY AR
P’AP T ool amegg |
F1 -0 =2]
@a) 10 1 -2
_O 1_
05000
B) 10:3 -0
0 6 -9]
't . @ 0]
)y 10.3 0
0 2 -3
10 0]
@01 0
0 2 -3
27  IENE e AR s [ p.t.o.




76. If A and B are symmetric

77.

78.

matrices, then which of the
following matrices is skew-
symmetric?

(A) 5(A+B)
(B) 3(A-B)
(C) AB+BA

(D) AB-BA

Let T:R%2>R?2 be a linear

transformation such that
TR2,1)=(5,7) and T(1, 2)=(3, 3).
If A be the matrix corresponding
to T with respect to the standard
basis, then what is the wvalue
of |A|?

A) 1
B) -2
(c) 2 %g;
(D) -1 E

The length of the latus rectum of
the conic

3x%+4y2 -6x+8y-5=0
is
@A) 2
B) 2
C) 3
D) V3

20/F1/CC/M-2023-19/615-D

79.

80.

81.

The equation

hxy+gx+ fy-c=0
represents a pair of straight
lines, if

(A) fg+ch=0
B) fg—ch=0
(C) cg+fh=0
(D) cg-fh=0

The general solution of the
differential equation

e+ 2y =y
is
A) x=y+cyd
B) x=cy+y?

€) y=x+ex3

D) y=cx+x3

Let R* be the multiplicative
group of positive real numbers
and R the additive group of real
numbers. Then the mapping

f:R* - R given by
fbd=logx ¥ xec R*

is

(A) one-one, onto, but not
homomorphism

(B) one-one, homomorphism,
but not onto

(C) onto, homomorphism, but
not one-one

(D) one-one, onto and homo-
morphism
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76. AR A ¥R B wAfm =g ®&, @

77.

78.

Freafafen omeEt & 8 sR-w1 foww-
Twfi 27

(A) S(A+B)
(B) 3(A-B)
(C) AB+BA

(D) AB-BA

M T :R? — R? w Waw =@
W YR ' TER,1)=6,7 N
T(1,2)=@,3). I A THF TR &
YU T A @@ AR 8, q |A| HW
T RY

@A) 1
(B) -2

EEE
©2 oA

D) -1

Wiwd 3x2 +4y% -6x+8y—-5=0%
e ot TS ?

A) 2
(B) V2
€ 3

(D) V3

20/F1/CC/M-2023-19/615-D

79.

80.

81.

i hxy+gx+ fy-c=0 T
Y frefia = g, 3k

(A) fg+ch=0
(B) fg-ch=0
(C) cg+fh=0

(D) cg-fh=0

S GHIR (x+2y3)%xli=y =l
H T 2
(&) x=y+cy®

B) x=cy+y?

© y=x+exd

D) y=ex+x3

qFT R oAes  Odlas wedRll
H1 UATHF TYE & IR R IRl
e w1 AeEs WE el @@
f(x)=logx V xe R* gm f&m mn

yfate=or f :RY - R
(A) % W TWREE T, Qg
FUTERTRET &t

(B) Thw 3R wEwiar 7, FEg
ATESTEH Tl

(C) zr=ow® IR TEEwREr 2, FFg
T TR

(D) Tkeh, ATTSTEH R GHIRIRGT 8

29 I NI - e.r.o.




82. If a line makes angles o, f, y, &

83.

84.

with the four diagonals of a
cube, then the value of

sin? o +sin? B +sin? y+sin?8
is
(A)

(B)

©€)

WIN Wl N Wl

(D)

In the group

{a, az, a3, a4, as, a® = e}

the order of a° is

Aa) 5 EIE
®) 6 S
C) 2

(D) 3

For the multiplicative group of
residue classes

{1,2,3, 4,5, 6 (mod7)

a generating element is

NI

(A)
(B)
©)
(D)

O p] WI

20/F1/CC/M-2023-19/615-D

85. How many generators does a
cyclic group of order 8 have?

(Aa) 2
(B) 3
€ 4
D) 6

9
86. If @, b, ¢ are unit vectors such

-

that ax (Z X ¢) = %Z, then the
angle which @ makes with @ is
(A) e0°
(B) 30°
(€} 120°
B) 150°

87. How many normals can be

drawn to a given parabola from
a given point?

@A) 1
B) 2
€ 3
D) 4

88. The radius of the circle
x2+y2 +22 -8x+ 4y+8z-45=0,
x-2y+2z=3

is

(A) 245

(B) 45

€)1

(D) 5V5

<To B TR




82. 3R =i Y@ forelt w7 & = fowont & 85. ®If? 8 % UH TH GYE H fhad s

| o, B, y, & BT R, = &7
sin?o +sin?B+sin?y+sin? 8 A) 2
T TE BT B) 3
5 © 4
@ 3 D) 6
B) 2 86. 4R G, b, ¢ TS GRW @ YR F %
o -2- Zx(ﬁxé’):%_g,ﬁt%ﬁwa}'&,z’
% Y ST §, B0
A) 60°
D) % (A)
(B) 30°
(C) 120°
83. WE {a a% a% a* a’ a’=¢} # (D) 150°
5
o Sy 87. TH iy Ty fog ¥ w fow U e W
A) 5 frem stfirersr @i ST g &7
a) 1 B
®) 6 =07
B) 2
(€] 2
©) 3
Db D) 4
84. AR T & IUHRES T8 88. I@
(1,2, 3, 3,5, 6 (i 7)} x2+y?+22-8x+4y+8z-45=0,
x-2y+2z=3
¥ T wh S o
5 H B=n R
0, _2_ (a) 25
Bh o (B) 45
©) 4 ©) 1
(D) 6 D) 5V5
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89. The straight line 92. If u is a homogeneous function

x~2 y=3 z+5 of x and y of degree n, then the

3 7 _5 value of
2 82u+2 o%u L2 92u
meets the plane % Ax2 xyaxay Y ay2
x+3y-5z+4 =0 at the point
is
A) (-1,-1,0
(A) ( ) Al
B) (1,0,1
B) ) B n-Du
© @ 3,-5 ©) b Hu
(D) (6,7, -10) (D) nn-2u
90. The value of lim0(1+ )% is 93. If the function
xX—
1
flx)=asinx+—=sin3x
(A) 1/e EI;EI_ 3
B) e E"é has a maximum at x = g, then
©r 1 the value of a is
; ) B) 2
91. Applying Lagrange’s mean value
theorem to the function ) -1
fl)=x-)(x-2) (D) -2
in the interval [0, 1], the value of 94. The value of the integral
c is obtained as
/2
‘[n logcos xdx
1 0
(A) 2 ¥
is
(B) 1 (A) —Elog2
3 2
1 .
(©) 3 (B) 2log2
1 (C) —-mlog2
(D) =
5 (D) mlog2
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89.

90.

91.

. x—-2 - y-3 =z+5

3 4 -5’
x+3y-5z+4=08fog __ W
et 21
R 110
B) @,0,1
€ @,3,-5)

(D) (5,7, -10)
lim L+ x)/* #am
x—0

(A) 1l/e
B) e
(€} 1

(D) e-1

I [0, 1] | weH
f)=(x-1(x-2)

F forT QU geEuE YWY 1 YA A
W ¢ F T e &

(&)

(B)

(I

(\®)

(D)
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92.

93.

94.

I uw, 9@ n B x IR y d wHEE
T &,

C) nn-Yu
D) n(n-2ju

I} x = gtn He
flx)=asinx+ %sin3x

FaT ], N @ 9 B

A 1 -
(B) 2 E]‘%&
(@) =i
(D) -2

Wﬂ/zlogcosxdx?ﬂm%
T

A) ——log2

(A) 5108
T

B) —log2

(B) 5198

(C) —-mlog2

(D) mlog2
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95. Let C be the closed bounding
curve of an open surface S, and

F be a vector point function.
Then the tangential line integral

of F around C is described by
(A) Green’s theorem
(B) Gauss’ theorem
(C) Stokes’ theorem

(D) Leibnitz’s theorem

96. Which relation is not true for a
common catenary?

(A) y= ccosh(%)

(B) x =clog(sec vy +tan vy)
(C) y=csecy

(D) s=csin vy gﬁiﬁf

97. The value of
n-1 1
lim T
n—e 25 V(n?-r?)

is

(A)

Na |

E
|
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98. A particle is projected such that
its range on the horizontal plane
is maximum. Then the ratio of
the maximum height to the
maximum range is

(A)

N

(B)

W=

(€)

N | =

(D)

99, The area of the
2 2

%+-yg—=1 lying in the first
quadrant is

(A) 2mn

(B) 3n

(C) 4=

(D) None of the above

ellipse

100. If I, =Ig/4tan"9d9, then the

value of I, +I,_o is

s
Bl
C.—

(D) =5

<2 T




95. WH i % T et ag S w1 §%
¥ % C % ok F s wRw R

e 21 C ¥ oghw F @ wsfig Y
THTheH i BT

(A) T % 99T TR

(B) TSH % WHYA gRI
(C) W % TaT g
(D) TS &% WA EN

96. WY Taw & U FH-w1 W=y
wE @ Y

(A) y= ccosh(f)
c

(B) x =clog(sec y +tan v)

(C) y=csecwy %gﬁ

(D) s=csiny

n-1
1
97. lim e I o
n—e Zo V(n?-r?)

n
(A) 7

(B)

N a

€) =

(D)

wla
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98. TH U 39 YR USfuq foran s @ 6
Afs uaa W IHH WE A 8|

T W Se13 1 HeWH TOE | IR
g

(A)

Pl

(B)

W

(€)

N | =

(D)

99. Wag%lfsrﬁ@aaﬁgﬁig—+%=l
EIRGELTS R
(A) 2m
(B) 3=
(C) 4n
(D) 3TE® & & HI T

100. ® I, =[""tan"0de, @
Ip+I, o ®AMT

B
Bl

(e

(D)
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Note : English version of the instructions is printed on the First Page of this Booklet.
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