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ANNU
AL INTERMEDIATE EXAMINATION - 2024

MATHEMATICS
( Optional )

Total Time : 3 Hours 15 minute Full Marks : 80

| 3W 15 fme ' quis 80

General Instructions / mmﬁém :

1. This Question.Booklet has {wo Parts — Part-A and Part-B.
 IA-Gf1 & g T — wm-A 9 wLB §

" 2. Part-A is of MCQ Type having 30 marks and Part-B is of Subjcctive

Type having 50 marks.

wm-A ¥ 30 3% & wgfawefla we7 aw wm-B § 50 ik & favafe w §)

3. The candidate has to answer in the Answer Booklet which will be

provided scparately.
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Part-A — There arc 30 Multiplc Choice

Qucstions having four f4

Oplions (A, B, C & D ). The candidate has Lo write the correey Optigpn
in the Answer Booklet. Al qucstions arc compulsory. Each Qucstigp,

carrics 1 mark. There is no negalive marking for wrong answer.

m-a_mﬂaowgﬁwmiﬁmwﬁmm.ﬂscmmil
mWﬁm-mﬂaﬁm{%walmhmmﬁlmm

lmW%!WEﬂT%Maﬂémmq—gm|

Part.-B _ There are three scctions - Section-A, B & C.

This part ig of Subjective Type having Very Short Answer, Shon
Answer & Long Answer Type qucstions. Total number of questions js

22,

Section-A — Question Nos. 31-38 arc Very Short Answcr Type.
Answer any 6 Questions. Each question carnes
2 marks.

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

any 6 questions. Each question carries 3 marks.

Bection-C — Question Nos. 47-52 are Long Answer Type. Answer

any 4 ﬁuestions. Each qucstion carries § marks.

(

=
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mqnhwmﬁmm—m-mnamc%lwﬂmﬁHﬁl?"ﬂ

SN, Y Iwba w0 d 3ty e % Rreafie v § g A D d
223

WUZ-A — ¥ WEN 31.38 Afy dy Ity §1 Bl 6 v & 3 3

T&F T 2 3 &1

WUs-B —mﬁwag-%agaaﬂa%.lﬁﬁ“fﬁﬁﬁ%m%'
TAF Uy 3 3(F I 2|

wWuE-C — U & 47-52 A9 a0y €1 Rl 4 Tl % I 2 TS
Y% 5 3% F7 2 |

6. Candidates. are required to answer in their own wotds as far as

practicable,
ghemeff guTEvE 3 weg) A € IW g
7. Draw neat and clcar diagrams whcerever necessary.

Wl aws 8 @ ad We Wifn @)
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Candidate has to hand over his/her Answer Booklet to the

Invigilator compulsorily before leaving the examination hall.

whzmell afien waw vz & g st Im-gievet e @ HfETd w9 Q

&lerd |

Candidatcs can take away the Question Booklet after completion of

the Examination.
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Part-A
HR1-A
( Multiple Choice Type Questions )

( TRfwedta uys )

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

options. Sclect the correct option and write it in the Answer Shect. Each

qucstion Cal“ttlt':S I mark. 1 x 30 = 30

S HE 1 8 30 7% Tgfiwedta s §| 59E I ¥ wR fiwen 31 w8 Rree

ARt I Tt 4 ford | gle 999 1 37 @ 2

<l~ The function f:N — Ndefined by f(n)=2n+3 is

|8 onc-one (B) onto

(C) many onc (D)  nonc of these
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S [N >N, f(n)=2n+3 U GO &, 8
(A) T | (B) TBGH
(C) g (D) ¥ & g T8

Mf:@—ao is g:wcn by f[x)=x2 then f7'(9) =

(A) +3 By -3

\_}9’/ +3 (D) none of these

TR F:0-0, f(x)=x* guatia g @ s71(9) =

(A) +3 B) -3
(C) +3 D) W ¥+ T
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L The principal value of cogec-! (-v2)

n -
(A) Py : (B - %
b 3
© = o -3
cosec™ (- y2) H1 &7 wr 3
n n
(A) 2 (.B] vy
3n 3n '
(C) vy (D) - 4
X+y+z 9
A7 If] x+2z |=|5 thenx+y+z=
y+z 7
(A) 5 B) 7
,((j 9 (D) none of these
| TLV(X11)-530838] XASC-MAT-(OPT.)-ASC
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x+y+z| |9
| xiz | [5|Mxsyrz-
y+z 7
(A} 5 B 7
C 9 (D) & 4 1 T
5.’ Matrices A and B are invertible of cach other iff

(A} AB-= BA
(Bl AB=BA=0

(C} AB=0,BA=1]

()Bf AB=PBA=]

IILVIXII]-SSOBB
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HISHE A AN 13 Uh qa & symbnoly 2 afe 3in e afe

(A} AB=BA
(B) AB=BA=0
(C) AB=0,BA=]

(D) AB=BA=1I

)]
L
© -. 0
- O O
i

B) 0

(D) nonc of these
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1 00
01 0|-=
0 0 1
A) 1 B) 0
) 3 (D) ¥ 8 Wi
B 0 1 -2
7.  Co-factorof (-3)in|-1 0 2 is
2 -3 0
A 1 B) - -1
(C) o 4B} nonc of thesc
0 1 -2
-1 0 2| #(-3) % wgEwE
2 -3 0
A) 1 B -1
C o (D) W & % T
TLV(X11)-53088 "ASC-MAT-(OPT.).ASC
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8. If y=2" then Y _
dx
(A) x2*!
2X
B) 2
B (g3

Gy 2% (log2)

(D) none of these

o dy_
afg y=2" @ =
(A) x2*!

2x
B ogz)

(C) 2%(log2)

(D) T @+ T

TLV(xn)-53088
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10, Qog(sinxh

dx

(A) " cotx

jer -

i t

Hd_ sin"'2x =

TLV(XII)-53088

o 1-2-4;4:2
L e
(B) -cotx
/ F(D} tanx
hen %=
® 3
D)

t
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u& X =4t ’ y=_4_ t-h _El_y_ =
t dx
A 1 4
: | 2
1 1
(C) 2 (D) P
d2y
12« If y = log x then —%=
12 Ify 3
-1 1
=1 B L
y 2 (B) 3
. 1 _ 1
0 ' (D) &
_dzy
=log x Al —Z=
AR y=logx M —3
1
-1 B 1
(A) ] (B) 2
1
(C) '7} 10 B
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(B) l_ ¢

© 12.c

D) 9} 9 7
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B —_—
(=) 10x'°
(D)

none of these
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(B] sin 2Xx _X

(C) sin2x+ X

(D) none of these

Isinz xdx =

(A) X _sin2x

274 '€
(B) sn:le _ % ‘e
() su::2 2X X .o

(D) M @ wE

| TLV(X11)-53088
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(D) ¥4 & =¥ 98 .
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16. I—l- dx .-

-

(A)

(€)

(D)

L e 175
® =

(A)

(B)

(€)

(D)

2
=log x

LY

log(‘

N
N e’

log(

(AN

)

none of these

ol
%
Il

=log x

3

win

)

T @ I T

log(

| TLV(X11)-53088
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2n 3n

(C) 3 (D) 5

B [fix)dx=o0if
5 )

(A) f(x) is an even function

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

(C)  fl2a-x)=-f(x)

BT f(x) is an odd function

TLV(XI1)-53088 | XASC-MAT-(OPT.}-ASC
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Jrix)dx = o
0

(A)  flx) Th &9 %em @

B)  fl2a-x)=f(x)

(€)  flRa-x)=- f(x)

(D)  f(x) @& faum ®e@ &

dy

. . . . y .
19 General solution .Of the differential equation P 13’

0
0|

(AL y=cx | B ¥y

X (D) none of these

XASC-MAT-(OPT.)-ASC

TLV(XII)-53088

" https://www.jharkhandboard.com

Arts/Bclence/Commerce

19 / 39



. MAT
J AC Aﬂl—f&:ﬁ%‘

gwd gHtERw (-:—"--Q 1 ATH &
axv X

0%

(A} y=ex- y B) y-=

€ y=e* (D) 3 & @IS @l

t#8 The integrating factor of the differential equation cdl_g_ Y=Cos X is

A e By e”
C) e D) e

d
A gt Y, e .
? dx y u)hx‘m"lmﬁa—cif{llunq,a

(a) e (B) e~
(C} elngx | {D] exz
TLV(XII)-53088 XASC. :
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;,)/ Unit vector of 4 g

w5 o

| A

| a |

€y 1 (D)  none of these
a ® THE Tlew 2
Ay 2 B —

| a l |a |
o 1 (D) T & ®rE T

By 1 (B) 0

(D) nonc of these
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i ®j wond R
A1 | (B O
) -1 (D) ¥ @ B T

ylfa'.b':l,[;|=]and|g|-=2thcnc050=

(A) 1 ' B) O
1
o 4 D) —=
LU 3 D -
AR a.b=1,]a|=1705|=2 cos0-

(A) 1 B) 0
© 3 o) =
- J2
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257 K j=
A 1 e )
© ] oo o
ﬂ5./‘ The direction ra.tio of the line %-_--!-;--_-?1’_ is
il L L L
J3'J3° /3
_(B) 1,. 1,1 . |
(c 000
' | XASC-MAT-(OPT.)-ASC . 23/39
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N FE

B) 1,1,1

(C) 0,0,0
2? Equation of x-axis is

‘_y=0,z=0' | B) x=0,y=0

(C) .x=0,z=0 (D) x=0,‘y=0,z=0

x-3&7 T et 8

(Aj y=0,z=0 " B) x=0,y=0

© x=0,z=0 D), x=0,y=0,2=0
TLV(XII)-53088 XASC-MAT-(OPT.)-ASC
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» . — 2 y -
27. If the lines X=-<_. _Z2-4 x-1 u-4
1 1 K and T=L2 =--.....z_'25 are mutually
perpendicular, then Kis '
-2
(A) == 2
¢ B) =
3 | (B) 3
€ -2 | D) 2
aﬁ 1 x-2=y"3=z-4 x-l_y—4+z_'5
w@rd 1 S22t o 221 U28.255 qrem e 3
@ k& https://www.jharkhandboard.com
-2 - -2
WP B %
C) -2 (D) 2
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¢) from the x-axis is

oint (@ P

28" The distance of the P

. B) a
w o |

D None of these
€ Ja’+b’ - @

x—aiﬁﬂﬁ%P(arb"?lﬁ@%
a) ybi+c?
(B) a“+c

© Ja?+b?

(D) ¥} = 9

TLV(XII)-53088 XAsc-m'r-(OP'r.}-ASC 26 /j

https://www.jharkhandboard.com I



JAC

0 T P(ANB)=L
V( ( ) o and P(B)=_]_'_?_lhcn P(_’l)
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8 (D)

00|

14 17
(A) 17 : (B) 20
7 1
(C) 3 (D) 3
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en P(ANB)=
+~30. If the events A and Bare independent th

(A)  P(A)+ P(B) B) P(A)-P(B)

| P(A)
Ae] P(A). P(B) (D) (8]

i} A 9w B & HAN § @ P(ANB) =

(A)  P(A)+P(B) (B)  P(A)-P(B)
(C)  P(A).P(B). o) E(4)
. P(B)

TLV(XII)-53088
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( Subjective Type )
(Freafig vy )
Section - A

TUT - A

( Very short answer type questions )

( Hfaorg s uw )

Answer any six qucstions. 2x6=12

ﬁﬁﬁ:ﬂﬁ%mal

31. Let f be an invertible rcal function. Find the value of

Flof JL)+(FYof N2)+ (£~ of N3)+( £ of )(4).

. o1 f £ Sgornoiia arafes wed 8 @

(Flof )1+ Yof N(2)+( £ of )(3)+( S of )14) 1 W 1 i

TLV(X1)-53088 XASC-MAT-(OPT.)-ASC 29 / 39
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35 I y=x">*, find SZ.

Il'ﬁ yzxcusx' al %Wﬁml

{ 347 If the points (5, 5 ), (k, 1) and ( 10, 7 ) arc collinear, find the

value of k.

afe frgd (5,5), (k1) 3 (10,7 )@ & A &k F 9M 7@ Hifw

- 2
| 3{5/11‘ y=Asinx+Bcos x, then prove that %—% +y=0.
X

S :
A y=Asinx+Bcos x @ fig i fp :_1‘21,,_9. 0.
| S "

TLV(XII)-53088 XASC-MAT-(OPT.)-ASC 30/ %
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Evaluate : I——___f__ dx
) 1+ x? )

. . t -1 2 -
e Hifor If_irl_?x__ dx |

1+ x

yA‘Wo coms arc tossed once. Find P[%] where E = No tail appcars

Hh HT Tu 7T

Hh HT -
F = No head appears.

? fusl 1 = TR Iz ™ @ P(%)mﬁﬁﬂ
& E= S8 v v T8 a2

F= &5 foa wee 781 @ 2

- 1
38¢ ~Evaluatce : = dx.
\{B/E '[Jlfxz sin”! x

é”iﬂl! s —_— 1 - dx .
A 'r\}l—.luc2 sin~! x

[TLV(X11)-53088 XASC-MAT-(OPT.)-ASC - 31/39
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section - B
[CLEY - B
( Short answer type questions )
(Frga?lﬁﬂsrs?r )
Answer any Six questions. . 3x6=1
%’ﬁ B: 3 F ﬁ'ér

| | x If x<1 '
\MVB that f(x)= { 5 If x >1 ' 18 not continuous at x = 1.

mwﬁﬁﬂ"“{; ?é *S1, x= 19 wag 98 2
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Find the interval :
€ n -
0 Which (he function f (x): 10

»
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-6x -2x% is

strictly increasing or strictly decreasing

FAA M6 B Rl e f(x)=10 - 6x - 2x° Priew atfym @1 FreR

FEEH 2l

ny/ Evaluate : I 22’:*3 dx.
x“+6x+13

Mvaluatc : |2
0 gin%x+cos’ x

5
cOos X dx.

n
HqH dAld Eﬁﬁf'l . I02 .5 5
sin” X+ Cos X

XASC-MAT-(OPT.)-ASC
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_@3-/ Find the arca enclosed by the circie

— MAT '
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: Comm

13

g7 5+ y?a? % g R 4 1 dwe T AT

77
o
<
0
-~
=
o
a
=
o
=
0
3
oy
=
o
0
c
v
=
Q
o
o
il
8]

45. Find the angle between the lines —=%=§ and %:_

i
Ol
I
wN
B x

dy y

=

=£=§%Eﬂaaﬂﬁmmﬁ&m

}6’- Find the area enclosed by the cllipse —2— + 32— =1.

a

T 5 < %—=13¥§mﬁi 3 F1 dwe T B

TLV(XII}-53088

- XASC-MAT-(OPT.)-ASC
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Section - C
Qug - C

( Long answer type questions )

(S Iwim uw )

Answer any four questions. Sx4=20
forgt wm el & IWC
47/ Using matrix mcthod solve the following system of cquations :
4x+3y+22=60

x+2y+3z=45

6x+2y+3z=70

[TLV(x11)-53088 XASC-MAT-(OPT.}-ASC 35 /39
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Frefafed wiltarm fe@ & AT Fafts & #et

4x+3y+2z=60
x+2Yy+3z=45
6x+2y+3z=70
fﬁ./ Find the maximum and minimum values of the given function
flx)=x®-6x%+9x-8.

few M er w1 wEwH qu1 =R W W i

f[x)=x3—6x2+9x—8.

[TLV(x11)-53088 XASC-MAT-(OPT.)-ASC 36/ %
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\y/ Find the shortest distance between the lines
R Q. h. A f'\ ﬁt N » A A A A A A
r=(i+2j+k)+A(i-j+k)and r =(2i~j-k)+n(2i+ j+2k).

> A A A A A A -» A A A Ao
F=(i+2j+k)+A(i-j+k)TU r=(2i-j-k)+u(2i+ j+2k)

}maﬁ%aﬁaﬁwqﬂmaﬂﬁm

-
-

\_»0- . -Folve the following LPP graphically :
Maximize Z=x+y
subject to constraints
2x+y <50

x+2y<40

and x2 0, y20.

XASC-MAT-(OPT.)-ASC 37 /39
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- il fifT 2= x+y

Jafe sqay 2x+y <50

x+2y540

Arta/Bclency IG.L\.M

ST, Two bags | gnd Il arc given. Bag | contains 3 red and 4 black balls

while another bag Il contains 5 red and 6 black balls. One ball is

drawn at random from one of the bags and it is found to be red.

Find the -probability that it was been drawn from bag I1

TLV(XII)-53088

XASC-MAT-(OPT.)-ASC
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| AAAT R e F A 1Y 3 A AW 4w R & TwhE Y 1

5 @I 3N 6 Hreh S &1 fovelt ww den A wgeow @& e frareh w3 R
6 w1e @ A 31 39w A = nfEm & f g T der 1 A P

T 8 ?

| /52."' Find the local maximum and local minimum valucs of the given
function :

f(x)=3x" +4x3 -12x2 +12.

mmﬁmmmmmwmmﬁﬁn:

https://www.jharkhandboard.com
Whatsapp @ 9300930012
Send vour old paper & get 10/-
Fo O 4 8 AR 10 T O

Pavtm or Google Pay &

f(x) _3x? +axd -12x7 +12.
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