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ANNUAL INTERMEDIATE EXAMINATION - 2023

MATHEMATICS
( Optional )

Total Time : 3 Hours 20 minute Full Marks : 80
FEUNA: 39 20 fame quiieh : 80

General Instructions / Wﬁ?{w :

This Question booklet has two Parts ~ Part-A and Part-B.

Part-A is of MCQ-Type-having 40.marks.which are to-be answered on the
OMR Answer Sheet ' which will : be pmwdcd separately, Part-A has (o
answered firs f:om 2. 00 pm. to 3.35° ‘pm and thc OMR Answer Shccl has
W be handed ovet to the lnwgllator by 3.35 pam. ‘

Bart-B is of SUbjﬁC[WC Type havmg 40 marks which are l.o hc answcrcd
Ill the Answer' book provldcd separatcly Part-B has to bk: answcrcd from
340pm loS"me R S T (ORI o T O
Cundidates can Eakc away 1he Quesuon Booklct after complctmn of. the
Examination.

¥R YT IR § Q W § — WR-A T WR-B.

zI-A 8 40 37F F TgfaTef 7 § e I aem @ A M OMR I wE W
Fafga & | Wm-A & IW TERA 2.00 ITE ¥ 3.35 AWE o & B @ 6%
YT OMR I 93 e & 3.35 39UG W &ter 3 |

wm-B § 40 3F ¥ fawafm y@ & e I e @ A W swm g W e
& | MM-B & I & 7T qOa 3.40 HWE ¥ 5.20 390G 7% fAuifE 2 |

wendl vfan & Ivv= 9 YR B A W EFd § |
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PART-A / WFI-A
( MCQ BASED QUESTIONS )
( eferereda SN T )

Class-12 Sub.-Mathematics

(ai-12) (Rea-nfm ) | (quis-40) | (FHA-1 9130 fore)

F.M.-40 Time -1 ngr 30 Min.

Ul

INSTRUCTIONS ﬁé?l : '
1. / lars on the OMR Answer Sheet.

Carefully fill up the necessary particu

Hﬁmrﬁqﬁmmﬁﬁawowmaﬁ(mmﬂr

Put your full signature on the OMR Answer Sheet in the space

provided.

39 3T U FAER OMRmmmaﬁwmaﬁ |

There are 40 Mpltiple Choice Questions in this Part.

g § Tt 40 Fg-Tawedid 9 E |

All questions are compulsory. Each question carries 1 mark.

s vl % I S AR 21 v v 6 et 1 i fruifa 2

There is no negative marking for any wrong answer.
T I ¥ e IS 3 T He S|

Use the page given at the end of the question booklet for Rough
Work. Do not do any Rough Work on the OMR Answer Sﬁeet.

G FE &g T IRaw ¥ ofd ®# i ™ = & & W FifEe OMR SW
Th W HIE T FG T B

Read all the instructions provided on page 2 of the OMR Answer
Sheet carefully and do accordingly.

OMRmm%qazmmmﬂﬁiaﬁﬁﬁﬁ‘ﬁmqﬁmmm
HE Bl
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Four options are given for each question. You have to darken duly

the most suitable answer on your OMR Answer Sheet. Usc only

Blue or Black Ball-Point Pen. The usc of Pencil is not allowed. .

T W § wR e R A § | 3R el uge WA M T OMR
I U T ik g e i | Shact Hen A el qiel-HEE Fem F @
wim &1 et w1 s afa )

Adhere to the instructions provided' in the OMR Answer Sheet
very carefully otherwise your OMR Answer Sheet will be treated as

invalid and it will not be evaluated.

OMR IW % W A M sl #1 wamygds arem AT =2 3H OMR
IR TAH W B 3R IqewT g A& o S|
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=[{€1,b].(b,Cl,lb,a],{C,b}}onthe

What type of relation is R

set A={aq, b,c}?
(1) Reflexive (2) Symmetric

(3) Transitive (4) None of these

éa’wwa,bz,tb,cl,(b,a),(c.b)}ﬂ‘aﬁ“ﬂa,hc}“a*"“‘
e 2

(1) &qed (2) WHEA

(3) T (4) T 9 TR T

If f: R — Rbe such that f(x)=5x+4, then f~(x)=
= @ -5
3 =2 (4)  none of these

A f: R—> RVW f(x)=5x+4,Tq f(x)=

1 5= (2)

@ 253 (4) T QB8

b
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For any operation *, be definedon 0 as a*b = g;_b_] then 1 *92 =
(y 3 (2) 1
3 O (4) none of these

g |HAT *, 0 W a*b=“;b dofafmeat 12 =
(y 3 2 1
3 O (4) T QA wiE

Principal value of sin~! (—?J is

2m
m 5 @ 7
T .
@ 3 @ g
sin”] (—-‘g] H A AT E
2n T
1y = 2 7
7 L
@ 3 @4 7
af1-x2)_
COS (1 N x2 ] =
(1)  2cos™!x @ 2sinlx
3) 2tan”! x 4  cos™(2x)

XASC-MAT-(OPT)-ASC (12)/12087 5 /32
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If A= ’5 ;.: then 3A =

o [L ;f (2) [é 162]

(3) 3 ]%] (4) none of these
iz A=[é g],#l 3A =

o5 @[3 5)
@[3 ) @ G

If A and B are two square matrices, then (A + B)T
(1) AT-BT 20 AT+BT
3) 247 4) AT -4BT

7z A AR B2 W A7 &, d@l (A+B)T =

(1) A"-BT 2 AT+BT

3) 247 4 AT-4BT

If [" g 3 ny] = [g g] then values of xand y are
(1)  x=4,y=3 (20 x=3, y=4
(3) x=3, y=3 ‘ (4) none of these

- XASC-MAT-(OPT)-ASC (12)/12087
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(1) x=4,y=3 (2) x=3, y=4
@ x=3 y=3 (4) 3 R/ g T
1 1 1
x+Yy y+z ZH+X|=
4 X Yy
(1} O (2) 1
(3) -1 (4) X+Yy+z
cos0 sinO| _
-sin0 cos0| ™
(1) cos0 (2) sin 0
3) 1 . 4 O
Ed;( tan x?) =
(1) sec?(x?) : (2) 2xsec?( x?)
B 2 (4) nonec of these

XASC-MAT-(OPT)-ASC (12)/12087] 7 /32
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d 2y
dx( tan x°)
(1)  sec?(x?)
(3) 2Xx

(?—x[sin_lx]=

(1) —
G 1+1x2

_ Ed;(sin'l xX)=
(1) 1;2
3] 1+]x2

<>

(4)

(2)

(4)

(2)

(4)

XASC-MAT-(OPT)-ASC
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2x secQ{ x2]

T @ FY W

none of these

1-x

= @ B

{12)/12087
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d —
—_—1 x)=
ix (log scc x)

(1) sec x (2) tan x

(3) cot x (4) none of these
d -

Ix (logsec x) =

(1) sec x (2) tan x

(3) cotx (4) 3 9 HIS TRl

- = g8 oy _
If x=acos0, y=asinb, then e

(1) tan® (2) cot®

(3) - tahﬂ . _ (4) none of these

Ii< x=acos, y=asin, al %=

(1) tan0 (2) cot®

(3) -tan0 (4) ¥ 9 B 7@

XASC-MAT-(OPT)-ASC  [(12)/12087
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— T

If \m I'_.(l-l'y’m 0 Lhcn dx

2 X
m < @5
(3) _X (4} none of these

Y
. d
T{Fq' x™ _ {x+y)m+n i _ﬁ =
y ' x

1 = (2) 7
@ -= (4 THIFE T

The slope of the curve y2 =x atthepoint(1,1)is

1 3 @ -3

None of these

@ 1 B (4)

G yl=xHI(1,1) g wE

1y 3 2) —-21-

C - (4) T 9§ o8 7

XASC-MAT-(OPT)-ASC  ((12)/12087
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(ny 3

3 -3

(2)

(4)

MAT
Aﬂlfﬂcleneefcm
The slope of the normal to the curve y=2x2+3sinx atx=0 is

—

1
3

none of these

T y =2x° +3sinx F x = 0 W ey &) T &

(1) 3

3 -3
[sec?® x.dx =
(1) tanx+c
(3) cotx
ISBCE x.dx =
(1) tanx+c¢
(3) cot x

(2)

(4)

(2)

(4)

(2)

(4)

XASC-MAT-(OPT)-ASC

|
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tan2x +c

none of these

tan2x +c

T @ IS T
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2

jselc::cdx=

CDSCC2x

(1) x-tanx+¢C
(3) —tanx—-x+C

2

I sec” x dx =

COSEsz

(1] xX=-tanx+cC

(3) -tanx-x+c

j‘dx=

9+x2
(1) tan™ (g},c

(3) 3tan™ (g)_m

J-9%5-

Q4+ x?

{1] tan_l (—g-).'. c

(3) 3tan™! (.:SE) +o

XASC-MAT-(OPT)-ASC
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(4)

(2)

(4)

2)

(4)

(2)

(4)

MAT
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tanx-x+0¢C

none of these

none of these

T T & T8

(12)/12087

12 / 32



Download PDF from - JACBoardSolutions.com

> =
A:t:fscleneeﬂ.‘:ommuca

. —1( x
(1) sin 1(‘5)"‘0 (2) log x+1/ 16—.::2‘
(3) 10g| x+Vx? +16 | (4) none of these

J'_dx_=
1.116--5(2

(1)  sin™ (ﬁ-)+c (2) | log| X+ 'J 16 — x2 |

(3) log

x+Jx2+16‘ (4) T QA HE A

22.  The radius of a circle is increasing at the rate of 0-3 cm/sec. The

rate of increase of its perimeter is
(1)  04=n cm/sec (2) 06m cm/sec

3) 08n cm/sec (4) none of these

XASC-MAT-(OPT)-ASC  [(12)/12087] 13 /32
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(1) 0-4n cm/secC

(3) 0-8ncm/sec

fxg.dx=
a
b3 - a3
(1) 3
4 4
a’' -b
(3) 2
b
Ix2 dx =
a
b3 -a?
(1) 3
4 14
a’' —-b
(3) 7
‘F dx _
2
y 1+ X
| !
1 3
n
@ 13

MAT
cm/secﬁﬁ%ﬂﬁﬁﬁﬁiaﬁqﬁﬂ

(2) 061 cm/sccC
@) QAT |

a3 - ;:)3
@ 43
(4) none of these

3

2) @’ gb
@) T q HE Tl

27
@ =

(4)

XASC-MAT-(OPT)-ASC
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‘f dv_ _ ee
2
y 1+ X
1 3 2n
3 @ 2

3 5 :
G 12 (4) T @ P

n/2

I sin® xdx =

-n/2
(1) -1 2 1
(3) O (4) none of these

n/2

I sin® xdx =

-n/2
(1) -1 : 2 1
3 o0 (4) T I FKE T

dy'y? .(dy)®
The order of the differential equation L I ] +9y=0is
dx? dx

(1) 2 : 2) 4
(3) 1 ‘ (4) none of these

XASC-MAT-(OPT)-ASC (12)/12087| 15 /32
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2 3
iR [_d_lf..] +2(%—i—) +9y=0iﬁﬂ-ﬁ‘é’f%

1y 2 | @ 4

@ 1 S @) TR R

The integrating factor of the differential

42
d—}i+ysec2x-ta.nx sec? x is
X

(1] tan x . (2] etanx

(3) logtan x (4) none of these

equation

a%amaﬂ'im ———+ysec2x-tanx sec? x aﬂmw%

( 1] tan x (2) etan X

(3)  logtanx (4) T QA HE T

XASC-MAT-(OPT)-ASC (12)/12087| 16 / 32
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AN A
(fxi+2j=31-yJ,thenfind (x,y).
ll] 31_2 (2] 253

3 -32 (4)  none of these
A M A .o'\:
afe vi+2)=3i-yj, d (x,y) T QI

1y 3,-2 (2) 2,3

3 -3,2 @) T A HIS T

The position vector of the point (1,0, 2) is

a8 oA A
(1) i+2k 2) i+2]
M A A .f'.t J'E A
(3) i+3j+2k (4) i+ j+2k

g (1, 0, 2) o1 feufa ik &

A r Ak
(1) . i+2k (2) i+2]

A A A A A_ A
(3} 1+3j+2k (4) i+j+2k

XASC-MAT-(OPT)-ASC ~ [(12)/12087
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J} N A I'\ A A
The scalar dot product of vector 5i+ j~-3k and 3i-4 J+Tk 1y

(1) 10 2) -10

(3) 15 (4) nonc of these

5T+ j-3k 3R 31-4j+7k W 3w A &

(1) 10 2 -10

@) 15 4) i q =3 @l
ix]=

(1) o 2 k

3) -k (4 none of these
Txj=

() o @ k

@) k. @) TR

XASC-MAT-(OPT)-ASC 12)/12087| 18/ 3
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- - - -
3. (a=b)x{a+b)=

(1)  2Aaxb) @) axh
~ g 2 > 2
(3 lal“=|b|* {(4)  none of these

(1) ﬂizxg‘) (2) axb

B lal?-|bp (4) A AT
3. a.a=

(1) O -2 1

(3) 131"’ - (4)  none of these

a.a=

(1) O 2 1

@3 lal? (4). T | i

XASC-MAT-(OPT)-ASC (12)/12087| 19 7 32
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The direction cosincs of z-axis are

(1) (0,0,0) @ (1,0,0)
3) (0,1,0) @) (0,0,1)
z-371 fep e @

(1) (0,0,0) 2 (1,0,0)
3) (0,1,0) @ (0,0,1)

Find the equation of the line joining (-2, 4, 2) and (7, - 2,5).

x _Y_z x_ Y _Z2
S @ 772375

(3) x;2 =¥ _24 = ZIQ (4)  None of these

fag (-2, 4, 2) 3R (7, -2, 5) F T ol Y@ w1 geERo @

) 5=3=3 @ S=5=%

-4 — A N
(3)" x;2=y_2 =312 @) TR

XASC-MAT-(OPT)-ASC
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A-S_Y+4 2_q

Line =3 7 "5 2 pnsscs through the point
(1) (5-4,06) (2) (5,4,-6)
(3 (4,5,6) (4)  nonc of these
A2 LYY _2-6 R el

3 7 2 ........... ‘Ia-{?ﬂ 'I
(1 (5,-4,6) (2) (5,4,-6)
3 (4,5,6) (4) T @ P A

The direction cosines of the normal to the plane 2x-3y-6z-3=0

arce
2_3_6 23 6
1) . Z-2-% 2 227
(3) %:‘%r"g (4) none of these

2 3 6 2 3 6
(1) Z-%-7 @) F.7-3
(3) %"%'"% (4) 'ﬁﬁ q ﬂ? TE

XASC-MAT-(OPT)-ASC (12)/12087| 21 / 32
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crpendicular distance of the plane 2x+UY—2Z+1x

38. Find the p

from the point (0, = 1,3).

2
(1) 273 @ 3

3) 2 (4) Nonec of these

frg (0,-1,3) ¥ T px4y—2z+1=0 F FEET G A HHTC

2
(1) 243 2 3

3) 2 (4) T R/ PR A

1 _1 Al
39. IfP(A)=-g-. P(B)=7 and P(AnB)=7, then P(B)

S @ 3

(3) % (4)  none of these

afs P(A)=3, P(B]=% e P(AnB}:%-,?ﬁ p(%)=
1+ ) % .

) % @) TR FE

XASC-MAT-(OPT)-ASC  [(12)/12087| 22 / 3
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s0. 10 P(A)=F, P(B)= and P(AnB)=1, then P(AUB)=

wiN

1
(1) (2) 3
(3) % (4) none of these

W P(A)=3, P(B)=%, @ P(anB)=1,d P(AUB)=

win

(1) 2 3

(3) (41' T 9 H T

N

XASC-MAT-(OPT)-ASC (12)/12087| 23 / 32
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( SUBJECTIVE BASED QUESTIONS )

( freafs anania a9 )

Class-12
(Ti-12)

Sub.-Mathematics

(Ra- fim)

F.M.-40

(quiiss -40)

Time -1 Hour 30 Mitﬁ
(wwa-1 g2 30 fFe)

——

INSTRUCTIONS / fadwm :

Examinees are required to answer in their own words as far as
practicable.

Rieneff gyrEye a9 vl § @ IR A

This question paper has three sections : A, B and C. Total number off
questions is 19,

T U 0 AH @S — A, B U C ¥ | 5 WA @ G 19 % |

Section-A — Question Nos. 1 - 7 are Very short answer type.
Answer any five of these questions. Each qucstion carries 2 marks
TUZ-A 1 9 &A1 1 - 7 Afq g 39090 waw F & | 799 & 5=t ot g
® IW A | I&% J¥ & I g | T% T W sfnEar 9 st
ﬁ - % ' ) .

XASC-MAT'[OPTI-ASC (lzlflzogﬂ 24 7 32
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Sectlon-B — Question Nos. 8 - 14 arc Short answer type. Answer

n e e i 2 \ .
ny five of these questions. Bach question carries 3 marks.

TUE-B -- Y31 Tl 8 - 14 oy Jalg § |zl @ fesll ofe yel & s

QU 1 4RG we 1 3o AR | s s o) sl 3 i At 2

Section-C — Question Nos. 15 - 19 are Long answer type. Answer

any three of these questions. Each question carries 5 marks.

WUS-C — YT @GO 15 - 19 &d Iafim § | s A frall i wedi & 3
QAT 1 v@% 991 ®1 IW | 54w yw D afuEE s 3w Puif@ 1

XASC-MAT-(OPT)-ASC (12)/12087| .., /32
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Section - A
@ e - A
( Very short answer type questions )
( & oy ITRA 997 )
2x35=10

Answer any five questions.
frdi e el & I R

— 2
If f: R— Rand g: R > R are defined by f(x)=+Vx and g(x)=x",

then find fog{x).

8
af f: R—> R&M g: R— R, f(x)=+x @ g(x)=x> q aieafia &,

@ fog(x) T ST ,
Prove that tan™ (-I-QT) +_ tan~! (575] = tan™! (%)

fag =+t f& tan™ (1—21) +tan™! (;—4: = tan"! (%)

2 3 5 2 -4
If A= and B=|1 -3|, then find AB.,
4 6 2 4 0

2 -4 .
zrf"q'A=[§ 2 g]aen-s=[1 —g}.a’ms WIa wifem

C-MAT-OPT)-ASC  [(12)/12087] 26 / 3
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lfyzx““,ﬁnd El.y._
dx

e y = xSinx, %%ﬁmﬁ:

Find |—=88X 4
'[J1+sinx X

311?1'#{ COsS x d
IJ1+sinx X

Solve the following differential equation :

dy= 1+ x?
dx 14y?

P siaset TR ) 5 FY -

dy=1+x2
dx 1442

Compute P(%) if P(B)=0-5and P(AnB)=0-32.

p(%)amaﬁﬁquﬁ P(B)=0-574 P(AnB)=0.32.

XASC-MAT-(OPT)-ASC (12)/12087 | 27 / 32
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Section — B

wvs - B

( Short answer type questions )

( 7Y I W)

Answer any five questions.

St e WEAl & IR S|

X+ A X
X X+ A X
X X X+ A

Prove that = (3x+A). A%

X+ A X X 5
x x+A x |=(3x+2i).A".
X X X+ A

fag =i 6

If f(x)=2x+5,when x<2
=2x-5, when x>2

then test the continuity of f(x) at x = 2.
g f(x)=2x+5,59 x<2

=2x-=5,9d x>2

@ x=2 W f(x)H Faar H A H|

MAT

______.-—-""__ S ——
a/Bclence/Commeree

Art

3x5=15

XASC-MAT-(OPT)-ASC

(12)/12087
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Find the interval in which the function f(x)= x*+2x-5 is strictly

increasing or strictly decreasing.

A e Ay et wem S(x)=x? +2x~5 e ada= a1 R

BT & |

Evaluate [ 22"“"'1 dx.
X“+4x-3

maﬁ%{q‘[ 22."C'|'1 dx

X“+4x -3
x/2 s
Evaluate I tan x dx.

o vtanx + Jcotx

n/2
T Hifen J’ vtanx ___ 4.

0 Jtan x + +/cot x

Find the area of a rcgion bounded by the curve y? =4x and the

straight line x =3.

TF y? = 4x T WA WM x =3 @ R 8T F AT6A 7060 HHfow

Find the angle between the following pair of lines :

-l
r

Y
r

A A A
= (37+2]-4Kk)+r(i+2)+2k)and

n

A M N
(51-2]+k)+t(31+2j+6k).

XASC-MAT-(OPT)-ASC  [(12)/12087] 19 , -
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R Y@t & e o 0T I BT

T aate2f-ak)yra(ie2]+ 2 k) T
T ast-2jeR)+e(ale2frok).
Section - C
gug - C
( Long answer type questions )
( B Tt )
Answer any threel questions.
fepedt ot el o I S|

15. Solve the system of the linear equations, using matrix

5x3=15

method :
3x-y+z=>5, 2x-2y+3z=7, x+y-z=-1.
Y weRT frm @1 oTege fafy @ & W

3x-y+2z=5, 2x-2y+3z=7, x+y-z=-1.

16. Find the maximum and minimum values of the given function :
flx)=x®-6x*+9x+5.
few TTT wer T WEHH Td Aad J9 T i
f(x) = x3 -6x%+9x+5.

17. Find the shortest distance between the lines
- A A M I‘\ A' A
r=(i+2j+3k)+t(2i+3j+4k)and -

-
r

A A Al A A A
=(2i+4j+5k)+A(3i+4j+3k]}.
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18.

19.
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- A A A A A A

r ={:+2J+3k]+t(2i+3j+4kl Ll
-+ A A A A A A
r=(2i +4J+5k}+k(3i+4j+5k).
Solve the LPP graphically :
Maximize Z = 4x +y

subject to constraints

X+ysd,3x+ys9, x20,y20,.
HHAHFIT TG Z = 4x 4 y
Safs ey

X+ysS5,3x+ys9, x20, y20.

A man is known to speak truth 3 times out of 5 times. He throws a
die and reports that it is one (1) on the die. Find the probability
that it is actually one (1) on the die.

T A % a1 § %€ 74 ¢ 5 96 59X § 3 9% T Qe ¥ a7 v 9
ﬁm%mm%%mﬁmaﬁaﬁﬁ@rmm%uwﬁmﬁm
T T o6 T/ W el & 9kad 1 U (1)
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