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General Instructions / g Ay :

1. This Question Booklet has two Parts:-

to answer in the Answer Booklet which will be

provided separately.
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4. Part-A — There arc 30 Multiple Choice Questions having four (4)

options (A, B, C & D). The candidate has to write the correct option
in the Answer Booklet. All questions are compulsory. Each question
carries 1 mark. There is no negative marking for wrong answer.

WM-A — 38 30 aglecda @ € 9% 4 &9 (A, B, C D) 2l
qlianefi ' Im-gfrs § @@ I faa 21 ' s AfEd 3 TR T\

1 3% 1 31 e I % forg i aieh wrer 7 o

S. Part-B — There are three sections : Section-A, B & C.

This part is of Subjective Type having Very Short Answer, Short
Answer & Long Answer Type questions. Total number of questions is

22.

Section-A — Question Nos. 3_}.1-38 are Very Short Answer Type.
Answer any 6 questions. Each question carries
2 marks.

Section-B — Question Nos. 39-46 are Short Answer Type. Answer

any 6 questions. Each question carries 3 marks.

Section-C — Question Nos. 47-82 are Long Answer Type. Answer

any 4 questions. Each question carries 5 marks.

R 12/9661
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WUE-C - — Y H@N 47-52 Y 30l ¥ fedl 4 i % I 31 g

¥ 5 3 & 2l
6. Draw neat and clear diagrams wherever necessary.
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7. Candidate has to hand over his/her Answer Booklet to th,

Invigilator compulsorily before leaving the examination hall.
wiemell wlen wam ol ¥ g g IW-gier darE w AHAE Y g
iterd |

Candidates can take away the Question Booklet after completion of

the Examination.

vﬁmm@ﬁ%mﬁaqﬁmﬁm—g@wmﬁmhmm%

———
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( Multiple Choice Type Questions )
( Sgfawedta vy )

Question Nos. 1 to 30 are Multiple Choice Type. Each 'queétion has four

options. Select the correct option and write it in the Answer Sheet. Each

question carries 1 mark. _ , 1 x30=30

mmlﬁsoﬁmmﬁlﬁm%wﬁwémﬁﬁm

—

ngﬁwﬁﬁélmw1ﬁ5ﬂ%l o 1 x 30 = 30
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1. LetA={aq, b, c‘}andR={(q,a),(a,b) (b,a)}thenRiS

" (A) reflexive and symmetric but not transitive
(B) reflexive and transitive but not symmetric
(C)

symmetric and transitive but not reflexive

(D) an equivalence relation

T A={a, b, c) WR={(a,a),(-a,b) (b,a)}dd R2 -
(A) g a Ew Re G T
(B) Wmmﬁﬁwﬁﬁ?‘rﬁ
(C) aﬁamwmmwﬁ

(D) U dcdal gy

®12/9661
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if fla)=f(b)=a=
2. bVa,bea then f:A—-B is what typc of
function ?
(A} one-one (B) constant
(C) onto

(D) many one

TR Fla)=fb)= a=bVabed R 145 frd ST Gort & 7
(A) TR (B) 3

© 3T D) I

3. If f:R—(0,®) is given by f(x)=3%, then f~!(x)=

.(a) 3% B) x°
(C) logy x (D), log,3
W 12/9661 7/ 40
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22 [R(0,m), fix)=2" TR TALA [ (x)=

Br 37

) = ®) ~ =E
(©) % (D) %
s:n"l[--—‘(zg-] % = 5AE 2
w =3E : ® =
© o =
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The value of cot (sin~! x) is

5.
n ,/1+)c2
(A) e - (B) —x_{
Jl-!-x
1 1- x2
1) B (D) - / =
cot(sin_1 x) 1 99 B
14+ x2
() o . B
Jl+x
2
1 Jl—x
© o) r——
6. If sin"l x +sin”ly = -g-, then the value of cos™! x +cos™! yis
z (B) =
- A 73
27
© o D=
 m12/9661 9/ 40
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> - - ;
afe sin~'x +sin”! y= 72- 2 @ cos I'x +cos™ y &1 HMA 3
x B s
n 3 ®)
27
) O | (D) 3

“Arta/Sclence/

F
1

MAT

7. Which of the given values of x and y make the following pair of

matrices equal ?

[3x+7 S 0O y-2
y+l 2-3x|' | 8 4

; 1 '
(A) X==3» y=7 (B) Not possible to find
2
B 12/9661
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L Y+1 2-3x]’ [8 4]

3 (B) T A €WE A &
2
(C) XA N 4 y=7 =__]‘_ o .....2_
0O 0 4
8. The matrix A=|0 4 O] isa
4 0O
(A) « square matrix (B) diagonal matrix
(C)  unit matrix (D)  scalar matrix

11 / 40
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00 4
| o 4 0| E
o o3 4 3
W ®) el STAE
(C)  THhTS IR _ R

1 if i#J 2_
If matrix A=[ar.j] oxo» Where ag={0 if Q= then A

4y 1 | (B) A

€ O | (D) none of these

_ & 1 q& . '
TR AT A=lay] 5, T ay={0 BB %S @ A%

A) I B A
© o (D) ¥ & 9 7
®12/9661 |
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m ' 1 : T ;
10, The value of x for which the matrix Aal:} E%] I wlngular matelx, le

(I, B 0

c =1 | l o 2.

x T A1 B, Rrad fg 3Ty A-[g ?,] sreqrneiy aneqy §, 8
A) 1 - B O

Cc) -1 | ; (D) 2

11, 1fA=[§ _g] be such that A™'=kA, then k =

~ 1 .
(A) 19 | B) 15

“ 3
€ ~-19 @ -5

_ __|
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_ 1
3R A=[§ _g] TWYER 2 A l=kA, T k=
(A) 19 1
ST
C - .
(C) | 19 (D) - %
12. 2 3
: If‘a, slé‘zx S’thenx=

(A) < 2 ®) '4
€ o D 1
1% -1 g

L2 I B) 4
© 0 »(D) g @1
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The functi = ’
on f(x)= [x], where [ x ] denotes the greatest integer

less than or equal to x, is continuous on

A x=1 | "B x=15

€C) x=-2 ' (D) x=4

B f(x) = [x], & [ x ] 39 TEH QUi ! THe HT@T 8, AN x T FA A

3T TR B, Had 8
(A) x=1W | B) x=135W
(C) x=-29q (D) xX=4 |

B12/9661
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14. The function f(x)=jx|atx= 0is
(A)  .continuous but not differentiable
(B) différentiable but not continuous
(C) « continuous and differentiable
(D) neither continuous nor differentiable
W f(x)=lx ], x=0WE
(@) s g s

(B) et oy gaq e

(C) Tqad a1 Ewadly
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(B) o 3x2cog x3

(D) - 3x3cos x3
16. If y=sin™!(8x-4x3) they Y _
. dx
(A) » ‘/"‘3_2‘ S 3 €13
1-%& \/1 — x2
3
(C) D) —=3
Jl + X2 ( ) J.l + X2

afq y=sin"1(_3x—4x3] gl —g% =

—4

3
(A)- (B)
l—x2 \/l—x2
3 =3 _
C S——— T (D)
< \/1+x2 \/l+x2
B 12/9661 17 / 40
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17, 1If x =asec0, y=btan0 then 8’% .
(A) % secO (B) % cosec®
(C) pa— cot® (D) none of these
aﬁ x =asecH, y=btano % A %% =
(A) D seco (B) D coseco
a a
© Zcote D) T A o A
. d2y
18. If y=2sinx+3cosx then =
dx
1
B 1
Ay {2
1
(C) e - Y (D) "y
'®12/9661 18/
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af y=2sinx+3cos x § 4 y

~—
—_—

dx?
Ay
B i
Yy
c -
Y Do) -1
Yy
S
19. Ix3dx=
2
- 42 o
(A) §x3 +c B) %x3 )
3 £ 8
C)* =x3 +c 5.3
(©) 8 | (D) 3x3 +c
20. —COSX__ dx =
I1+sin2x'
(A) ¥ —tan~!(sinx) +c (B) tan"!(cosx) +c
(C) tan~!(sinx)+c (D)  —tan"!(cosx) +c

E-M?rﬂ__ 19 / 40
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21, [f(x)dx=0if

-Q

(A)  f(x) is an even function
(B) ¢ f(x) is an odd function
€ f(2a-x)=f(x)

B)  f(2a-x)=- f(x)
[fix)dx =0 afe

-a

(A)  f(x) T 99 %o R

(B)  f(x) T fauq %o @

(C)  f(2a-x)=f(x)

(D)  f(2a=x)=-f(x)

[ m12/9661
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XAs8Q.
Bo MAT.(OPT".A'O m'n!o%mmmlu

Integrating fuey
sttty ““(“ffcr
entlal equatlon Q2 -4 4 1 '
e Ty~ cmx” = 3x i

(A) x
(B)  log x

L
x D) -x

HNAHe | dy _y i
Hlerur dx =X = 3x W anrher U B

- x (B) © log x

€ — | D) - x

The vector with initial point P ( 2, - 3, 5 ) and terminal point
Q(3,-4,7)is
(A) © ?-?+21’2 (B) 5?-7?+12;c\

A AR (D) none of these

l 12/9661 21 / 40
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| N

mﬁ%mz,—s,s)mﬁﬁﬂﬁio(&"“’7’ﬁﬁwqﬁatu

A A A A A A
@A) i~ ok B) S5i-7j+12k
(S I I Y (D) ¥ q HI3 TEI

24, . ¢
4. The value of A for which the vectors 37 — 63 + IQ and 2,z'\ -4} +1;(

are paraliel is

i (B)

Wi
N

(C)

N

2
o) 2

‘ A A
A % 58 o & R ghey 3i~6j+£am2?-4?+x£mm§?

a2 3
3 (B) 3

: 5
) = 2
5 (D) 5
,.12/9661
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.

26.

Art./Bctchc/COmIﬂerCc
If the projection ¢p 2 4

={ 3 A A
'=2j+3k on z=2? + 2.k is zero, then

the valuc of » ig

A O
B 1
2
C -
(C) 3 (D) _%
ﬂﬁz=?—2j+3}? Naw 1 A > 5
EWWMb=m+mkmqa%th“W%
A O B) 1
2
€ -3 (D) -—g-

A A A
If i, j, k are unit vectors along three mutually perpendicular

directions, then

NoA NN
(A) i.j=1 B) ixj=1
A A ' AA
(C i.j=0 ‘D) ixk=0
m12/9661 23 / 40
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A % B i wapré Wi & il
Ak i, j, k @R wwr wrEEd e
A A NN
A i.j=1 B ixj=1
A I_\ A
© 1.j=0 D) Txk=0
27. The vector equation of the x-axis is
- A - A A
(A) r=i (B) r=j+k
- A
(C) ¢ r=»xr1 (D) none of these
x-A& 1 wiew wdftw R
=2 A - A A
(A) r =1 (B) r=j+k
e " :
(C) r =2l (D) 37 A w74
m 12/9661
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The Carte
28 S1an equatio, of a jj x-1 y+2 z-5
ne is =< =279 [ts vector
) _
equation is
__’
(A) r PR ) A A A

b /’\ A A
B) = r =21 +3j-k) 4 (i -2f45k)

>N A A
(C)  r =(i-2j+5k)+A (27 +3j-K)

(D)  none of | these

& e 1 it wh S YE2-20 @) g wfew @l §

(A) 7=(-?+2?-52)+x(2?+33—2)
(B) 7=(2?+3§-1’2)+x(?-2§+52)
(C) —r’=(? —23+Sl’€)+}»(2li\ +3/J\"—I/;)
(D) z7i B FIS TRl

[ m12/9661 N 25/ 40
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P(A)=0-4,P(B) = x and P(AUB)=0-5 then x=

A o.2 B)e 0-1

(C)

S1EN

(D) none of these

aﬁAmBWWﬂmmm%% ?(A)=0-4,P(B)=xam

P(AUB)=0.57d x=

A) 0.2 B) 0-1
©) g_ (D) %8 |+ T
[Tm12/9661 ] 26 / 40
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7 A
If P(A)==, P(B)==2_ 4 (..):
30. (4) 13 ( ) 13 and P(AOB)x.ﬁ.then Pl g

w3 oB

i % o 3

gt P(A)=-1'-7§, .P(B)=-— @ P(ANB)=13 ga@P (.%}
® 3 (BV%

© 2 o 5 ,

7

N N 27 / 40
m 12/9661 :
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Part-B

HA-B

( Subjective Typce Qucostions )

(Rwafis )

Section - A

gug - A

( Very short answer type questions )

( ot vy 3wl WA )

Answer any six questions. 2% 6 =12

frdl W: weAl & IW &)

[ ®12/9661 | 08 / 40
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31. Show that the f °
Unction fIRS PR given by f(x) - x3 is one-one

~

( injective ),

ﬁ:@'w% f(x]=x?mmqmqf:R_,,R'Q%?:ﬁ(injectiVCJ?‘

2
32. Prove that tan%[sin‘l[_z_?cg +cos”] 1—y2 =X*Y
1+x l+y e

ﬁ‘f@ “ﬁﬁﬂl o tan%[sin-l (_Q%J +cos_1[ l—yQJ:’_ X+y

1+x 1+y2 )| 1=xy’
\38./ If the area of triangle is 3 sq units with vertices ( 1, 3), (0, 0 ) and

( k, 0 ) then find the value of k.

zrfavhé(1,3),(o,oym(k.oyaﬁﬁwwmsaﬁmﬁa

k &1 919 31d Hifre|

. ® 12/9661 vy
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1'/ —l_u
2% I x= =a(0+sin0), y=a() —-cos0)thcn find dx

di HIT=
M x=a(0+sin0), y=a(l - cos0) & A S T I

3% Evaluate: [eprads,
Si

mmﬁm J’ sin x

sin(x+a)

36. Evaluate: [ szszj‘c";zzi“ dx .

mmm: j-cos2x cosQadx

COsSXxX—cosa

37. Find the particular solution of the differential equation

'd—x=—4xy2ify = 1 when x = 0.

d ' |
Hahe FHiehl E%=_4fy2mﬁﬁmsamﬁﬁq,aﬁy=lqa

x=0€ll

[(®12/9661 _ 30 / 40
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5. Two COINS are tossed once. Find P(%) where

E = tail appears on one coin
F = one coin shows head
A ot N o AR IoTEn S R d P( )mﬂ@ﬁﬂﬁ@

E = T fit W 0 wee Bl B

F =% Rg © e wwe g R

B 12/9661 31/ 40
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Section - B
Tug - B
( Shoﬁ answer type questions )
(vg Sufa uv )
Answer any six questions. 3x6=18

forel ©: wedl & IW
ﬁ{ Find the value of k for which the function

_ ] kx+1, if x<5
f(x)‘{sx—s, if x>5

is continuous at x = 5.

m12/9661 |
JAC Portal (www.JACPortal.IN)
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k &1 314 19 % o
IS fore, e

-] kx+1,
el R

x =5 Had )

g . . .
40. Find the interval in which the function

f(x)=x3+3x2 -105x+25 is
(@) increasing (b) decreasing

ST 5Td EIR fred B f(x)=x° +3x2 —105x+28

(@) == (bl BTEHTA & |

H 12/9661 33 / 40
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4 3
1. The volume of a cube is increasing at a rate of 9 cm”/s€c. How fag;

Is the surface area increasing when the length of an edge ig

10 centimetres ?

Wmmammgcms/secﬁﬂ@aﬁ'@%*.ﬁ'wwﬁwﬂ

10cm%a‘rsuést{s$réﬁwﬁmaﬁ*ﬂ€@% ?

n/2 . 12025
L}%./ Prove that I 2022"1 x2025 dx =%,
0 sin X + coS X 4

n/2 . 2025 |
farg iR J' sin X dsc'=

T
0 sin2025 x + cos2025 X 4

. : 2 . 2
43. Find the area enclosed by the ellipse ’f—6+ %— =1..

2 o
a@a%+%=1%mﬁiéﬁwéﬁwmﬁﬁm

B 12/9661 34 / 40
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gvaluate : I —
x* -x:’

+1

nﬂmeﬁﬁq o

dx.
xt-x2 41

[4

y( Find the angle between the followling pair of lines :

.= A A A
r

. \ A A A
=210 =5j+k +X (31 +2j+6k)

- A

A A A N
and r =71 -6k +p (1 +2j+2k).

ﬁq%%a%@m%ﬁiﬂamaﬁwaﬁﬁﬁm:

t

A A A A A
-5 j+k +1 (31 +2j+6k)

- AN Nu fB 0
T r =7i -6k +p (1 +2j+2k).

8 12/9661 35/ 40
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->

N A A
by =2i +j+ 2k then find

i = i ' > - -

(@) a,-a, (b) b xb, © (b xby).(ag ~ay)

- A A A - A A A - A A A
A a =i +2j+k, b =i-j+k, ay =21 — j—k @

— > A A A
b, =2i + j+2k @ @ HifSw

-»> - _ e
(@ a,-q (b) b xb, (c) (b b, o) (32-;;}
i /
®12/9661 36 / 40
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Section ~ C
gug - C

( Long answer type questions )

(& 3wia wv )

Answer any four questions. Sx4=20

5l am ywt & 3w 2|
0 1

1 1 2][2
% Use the product of matrices |0 2 3|9 2 3| to solve the
. 32 4(|61 2

following system of equations.

X-y+2z=]
2y-3z=1
3x-2y+4z=2 :
: 1 1 2][2 01
IE % TRGA [0 2 3| [9 2 3| =1 wam ww@ g F=faRea
32 4|l6 1 2
gl s % ga fifso .
xX-Yy+2z=1
2y-3z=1
3x-2y+4z=2
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/S . function
,}8' Find local maximum and local minimum values of the

fgiven by f(x)=3x* +4x3-12x2 +10.

HEH f(x) = 3x* +4x3 —12x2 +10 W Ye@ e f & T IHAMA 3k

R Py am wa fife

‘/‘k@./ Find the shortest distance between the lines

- A

A A A A A
r=i+2j-4k+A(2i+3j+6k ) and

A A A A A
=3i+3j-5k+pu(2i+3j+6k).

A A A A A A
Wit r=i+2j-4k+A(2i+3j+6k )am

A A A SN A A | _
=3i+3j—5k+p(2i+3]+6k)35'ﬁ’ﬁEﬁ:{-mqg@m%m

B 12/9661
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50.

ol.

Arts/Sclcncc/Commerce

An i“SUran g
Ce ¢ .
°Mmpany ingyreq 2,000 scooter drivers, 4,000 car

drivers ap
©,000 truck drivers. The proba'bilitics of an accident

are 0-01, q. '
003 and 015 respectively. One of the insured persons

meets wj . .
'th an accident. What is the probability that he is a scooter

driver ?

Tk < $UHt 2,000 ©heX ITEH, 4,000 FR AEH! 416,000 gH IITHI
&1 ol w2 gdzmaﬁ $ wiiward swaw: 001, 0-03 T 015 Bl
ﬁqw"mﬁﬂ@'gﬁamﬁmélmw%%@mﬁﬁaﬁ
mw%? |

2dy

Solve the differential equation x = x?-2y?+xy.

el TR x2%=x2§-2y2+xy ! g Fify
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S2.

Minimize Z=x+2y
subject to constraints 2x+y2>3
x+2y26

and x,y 20

=1 Wass Muma aoan ) srerdy fAfy @ 5 w5

FATHIR HIT Z = x+2y

Safer smaty 2x+y2 3
x+2yz 6

ddl x,y 20

[m12/9661 ¢
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Solve the lincar programming problem graphically :
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