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SECTION A

CORRECT OPTION
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157 1
16 | Y2 1
17\ T 1
1810 1
19| A 1
20| A 1
14 | Cosx 1

SECTION B

This section comprises very short answer type questions of 2 marks each.

Q21

A'=(1,4,5,6),B' (1,2, 6). Hence A' n B'= (1,6)

1

Also AUB (2, 3, 4, 5)

1

Q22

Leta=2-3i

Then a=2 + 31

Yo

lal’= (2)2+( =3 )2=13

Yo

Another method

-1 1 2+ 3i
: . x "
2-31 2+ 31

Z

Yo

_ 2 +3i
T (2+30) (2-30)

Yo
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243

T (2)2-(310)?
_2+3i

T 13

2 3.
=t
13 13

OR

(1-D*=[A -1’ =[1-2i + P
=[1-2i+ (1P
= (-2i)2=4i2 = 4(-1) =— 4

1%

=—4+0i

Yo

Q23

The inequality is 3x — 7 > 5x -1
Transposing 5x to L.H.S. and -7 to R.H.S., we get
3X—5x>-1+70r-2x>6

Yo

Dividing both sides by -2, we get
X <-3

Yo

= The solution is (-oo, -3).

Q24

We havea=-3...... (1),
dg = (8.2)2

Yo

ard = (ar)?
=> ard=a’r?

r=a
using (1) r=-3
A;=ar®
=—3(—3)5=-2187.

1%

Q25

The given equation of the ellipse can be written in standard
form as

ﬁ + y_z =
9 4
Comparing this equation with the standard equation
x_2 + y_z =
a? b2
a= 3, h=2
c=  a?- b2
= 9-4
=5

_c_Vs

a 3

1/2
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The eccentricity =§, 2

OR The given equation of the hyperbola can be written in
standard form as

x2 y2 _

36 64
Comparing this equation with the standard equation &
x* y* _
prafriab

a= 6, b=8

c= a?+ b?
=\ 36+64
=\100 1
=10

e=S=5 7
a 3

SECTIONC

This section comprises short answer (SA) type questions of 3 marks each.

Q26 GivenU={1,2,3,4,5,6,7,8,9} A={2,4,6,8}and B =
{2,3,5 7}
To prove (AUB)'=A'n B'

L.H.S = (AUB)' = U - (AUB)
={1.9}

1%

RH.S=ANB ={135,7,9} n{1,4,6,8,9} = {19} 1

LHS=RH.S

Hence the statement is true. 172

Q27 R={(1,2), (2,3), (3,4), (5,6)}

Domain={1,2,3,4,5}

co domain={1,2,3,4,5,6}

range ={2,3,4,6}

S

Q28 LetP(n)=2">n
Forn=1

21> 1.

Hence P (1) is true.
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Assume that P(k) is true for any positive integers k, i.e. 2
K>k ... (1)

We will now prove that P(k+1) is true whenever P(K) is true.
Multiplying both sides of (1) by 2, we get

2.2>2k

=21 >2k=k+k>k+1

Hence P(k+1) is true whenever P(K) is true. By mathematical
induction P(n) is true for all.

Let the given statement be P(n), i.e.,

1)(n+2

1.2+2.3+3.4+..+n.(n+ 1) = nnt ;(H ) 1
P(n):
Forn =1, we have

_1(1+1)(1+42)
P(1): 2= === =2
Which is true.
Let P(k) be true for some positive integer K, i.e., 1/2
12423434+, 4k (k+1)=  ERED )
We shall now prove that P(k + 1) is true. 1%
Consider

1.2+2.3+3.4 + ... + k.(k + 1)+(k+1).(k + 2)
=[1.2+23+34++k.(k+1)]+(k+1).(k+2)

[Using ()]
k(k+1) (k+2)
3

+(k+ 1)k +2)

_KR(k+1)(k+2)+ 3(k+1)(k+2)

_(k+ 1)(k+2)(k3:|- 3)

3
RHS (k+1)(k+1J;1)(k+ 2+1)

_(k+1)(k+2)(k+ 3)

3
Thus, P(k+1) is true whenever P(K) is true.
Hence, by the principle of mathematical induction, statement P(n) is

true for all natural numbers.
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Q29 The distance PQ between the points P(2, -1, 3) and Q(-2, |1
1,3)is
PQ= (X 2—X1)? +(Y 2=Y1)? +(Z 2-Z1)?
PQ=1 (—2—2)2+[1—(—1)]?+(3-3)? 1%
=V16+4+0
=120 =25 units 1/2
Q30| f(x) =lim h—o [T e
1 1
= lim h—0 —"*”‘l &
T 1 x—(x+h)
_llm h_)Oh [ ?C(?C+h) ] 11/
4. 1 -h 2
= lim h—0 - [ x(x+h)]
1 -1 1/
lim h—0 [x(x+h)] 2
" Yo
x2
OR We use the Leibnitz product rule to evaluate this.
d/dx (sin x sin x)
= (sin x)' sin x + sin x (sin x) 1
=(cos X) sin x + sin x (cos X) 1
2 Sin X €0S X = sin 2X. Yot Y5
Q31 When three coins are tossed once the sample space is given
by
S={HHH,HHT ,HTH, THH,HTT, THT,TTH,TTT}
~ Accordingly n(S)=8 1
It is known that the probability of an event A is given by
P(A)_ Number of outcomes favourable to A _n(4)
" Total number of possible outcomes _n(S)
(i) Let B be the event of the occurrence of 3 heads 1

Accordingly B={HHH}
: _nkB) _ 1
~P(B)= nis) 8
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(i) Let F be the event of the occurrence of no head

Accordingly F={TTT}
. —n) _1
~P(F)= n(s) 8

SECTION-D

This section comprises long answer(LA) type questions of 5 marks each.

Q32

L.H.S.=sin2x + 2 sin 4x + sin 6X

=sin2x + sin 6x + 2 sin 4x

Yo

2X

. ,2X+6 -6 .
=2 sin( XZ X 5 X +2sin 4x
A-B

(sin A+ sin B) = 2 sin (A;B )Cos -

) cos

= 2sin4x cos(-2x)+2 sindx
= (2sin4x)(1 + cos (2x))
[:: cos(-A)= cos A]

1%

= 2 sin 4x (2 cos? X) [: cos2x = 2 cos? x-1]
= 4 c0s?X sin4x
= R.H.S.

Q32

Formula used

(a+b)" = "Coad" + "Cia"h + "Coa"%h% + ...... +"Cp.1ab™

1 + nCnbn
We have, (2x — 3)°

= [*Co(2X)°1+[°C1(2X)**(-3)'1+[°Ca(2X)**(-3)°]+[°C5(2X)**(-
3)°]+ [°Ca(2x)°*(-3)*] + [°C5(2x)**(-3)°] + [*Ce(-3)°]

= [(1) (64x°)] - [(6)(32x°)(3)] + [15(16x*)(9)] - [20(8x°)(27)]
+[15(4x%)(81)] — [(6)(2x)(243)] + [(1)(729)]

= 64x5 — 576x° + 2160x* — 4320x3 + 4860x% — 2916x + 729

Ans) 64x° — 576x° + 2160x* — 4320x3 + 4860x% — 2916x +
729
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Q34 | We have a equation of line line g + %:1 which can be written

as 4x+3y-12=0... (1)

Let (a, 0) be the point on x-axis whose distance from line (1) 2
IS 4 units then using. w =d

A>+B2
4xa+3x0—-121 _
Var+32

[4a—-121 _

V16+9 =4

l4a—121 _

V25 =4
1%
[4a—12 | =)
5

| 4a — 12 1=20

= 4a-12= 120 = 4a=12+20 =>a=3t5 1
l.e.a=3+50ra3-5=>a=8ora=-2

Hence, the required points on the x-axis are (8,0) and (-2, 0). | %

OR We have, 3x-4y - 16 =0........ (1)

Slope of the Line(i) = 3/4
Then equation of any line L from (-1, 3) to the given line(i)

IS 2

—4

y-3= 5 [x-(-1)]
3(y-3)=4(x+1) 2
—3y-9=-4X
AX+3Y-5=0............ (2)

Downloaded from cclchabnter com




On solving (1) and (2), we get

Yo

65 —-49
X: —, = —
25 25
The required foot of the perpendicular is (% _2;?) &
Q35 _ — 2,
Class Frequency |Mid— | i~
Interval fi point Xi . fi2 fiyi fiin
325 - ;
36.5 15 34.5 -2 4 130 60
36.5 - ;
40.5 17 38.5 -1 1 17 17
40.5 -
44.5 21 42.5 0 0O 0 |0
445 —
48.5 22 46.5 1 1 22 22
485 —
52.5 25 50.5 2 4 50 100
100 25 1199
Here, N =100,h =4
Let the assumed mean, A, be 42.5
Mean X =A +me h +
100
=425 + 2>x4
100
=42.5+1
=43.5
1%

S.D. o= %\/NZ fiyi®-Y (fiyp)?
1‘;—0 V100x 199 — (25)2
= 2 /19900- 625
100

_ 4 x138.8
100

= 5.95
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SECTION -E

This section comprises case study of 4 marks each.

Q36 1. The javelin followed the parabolic path

2. The curve is parabola

Y
N

)/}

N

0 (2.0)

3. Length of latus rectum of the parabola = 4a
=4x2
=8

Q37. 1. Cos (X+Y)=Cos X Cos Y -Sin X Sin Y
=Cos 30°Cos 45° -Sin 30° Sin 45°

2. Sin (X-Y)=Sin X Cos Y — Cos X Sin Y
=Sin 30°Cos 45°- Cos 30° Sin 45°

_L o Vs
2 \/21 2 W2
== E(] — \/3)
Q38 1. If the team will not include girl then 5 boys out of 7
will be selected. Therefore, required number of ways
7!
_ZC — E
_5x7
T2
=21
2. 1 boy 4 girls can be selected in 7c x %c
= A
16! 410!
=7

10
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3. 4 boys 1 girl can be selected in jc x 4c

A
IVIETRANIEL
=140

4. 2 boys 3 girls can be selected in 5¢c x %c

7 Al
RN
=84

11
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g faqarea e S

(2023-24)
AT (FIs: 835)
3Hehel YSTAT

gus &

FAE | Wal faweq 3®
1/C 1
2|D 1
3| A 1
4|B 1
5B 1
6|D 1
7| A 1
8| C 1
9/B 1
10| B 1
11| ab 1
12 | N15/4 1
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131 1
14 | Cosx 1
157 1
16 | %2 1
17| T 1
18| 0 1
19 A 1
20 | A 1
14 | Cosx 1

gus g

39 GUs 7 e g 3787 (VSA) TR F e 8, T T s F 2 37w 3 |

Q21 | A'=(L,4,5,6),B'(1,2,6). 36 A'nB'=(L6) 1
AUB (2, 3, 4, 5) 1
Q22 AT a=2-3i Ya
ada=2+3i
jal’= (2)2+(-3)?=13 i
a_l - _a 1
lal
_243i
T 13
2 3
=t
13 13
cadr fafer
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- 1 2+3i Yo
Z = S ra
_ 2+3i Ya
T (2+30) (2-30)
_ 243
T (2)2-(31)?
:2+3i
13 1
:i+ii
13 13
OR (L-) = [(L—i)P=[L-2i+i 1%
= [1-2i + (1))
= (202 = 42 =4(-1) =— 4
=—4+0i 72
Q23 3x - 7 > 5x -1
5x @I L.H.S. 3R -7 @I R.H.S. TUEAART F:d TN "
gH UIod A &
3X-5x>-1+7 231 x>6
axt Tell T -2 ¥ T &7 WX, 89 9IS & Y2
X < -3
- SAfIT FATT & (-0, -3). .
Q24 a=-3......(1), &
a4 = (a2)?
ar® = (ar)? 1%
=> ar3=a’r?
r=a
(1) 3T 39T I G r= -3
A;=ar®
= —3 (= 3)5=-2187.
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Q25 | feu T Erdge o HHIROT T HeTeh &9 H for@r ST Hehell 8
3 THIHOT hT HTeTh HHIHIOT H Jeloll kel T 12
x_2+y_2 =1
a’? b2
a= 3, b=2
c= \ a?- b2
= 9-4
=5
c_s 1
a3
_Vs Ya
o —3,
OR TARTTT & ST ITT FHIAIUT bl AleToh ¥9 H [ol@r ST vl &
S8 FoNFOT Y AT FHAFOT & Folell Il W — -7 = 1 v,
a= 6, b=8
c= a?+ b2
=\ 36+64
=100 1
=10
e=S=2 Vs
a 3
gus J]
39 GUS # Y 387 (SA) TR F W g, el T A+ F 33+ ¢ |
Q26 |feargu={1,23456,7,89} IARA={24,6 8}, 11
B={2357}
fcy #ET 8 (AUB)'=A'n B'
L.H.S = (AUB)' = U - (AUB)
={1.9}
RH.S=ANB ={1,35,79} n{14,6,89} = {1,9} 1
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LHS=RH.S
AT FATTT 1.

1/2

Q27

R={(1.2), (2.3), 3.4), (5.6)}

Uled ={1,2,3,4,5}

geuid ={1,2,3,4,5,6}

gRIT ={2,3,4,6}

Q28

HATAT P(n) =2">n
n=1g foIT
21>1.

3a: P(1) ¥ gl

Rl - e

AT of fF forel off geiteAs quiies k & faw P(k) T ¢
%>k ... (1)

319 gA fAcy 331 [ P(k+1) TcT & 519 T P(K) TcT &

(1) & &l 9&i & 2 & UM Al W, §H e Ad &
2.25>2k
2¥1>2k=k+k>k+1

= 37d: P(k+1) T & o9 T P(K) 9T gl
IOTNT AT garT P(n) @ n & foT @7 &

OR

AT AT P(n) &

1.2+2.3+3.4+..+n.(n+ 1) =
P(n):
n=1 sfv

19= 1(1+1;(1+2)

n(n+1)(n+2)
3

P(1): 2= 1§—3 =2

Ia: P(1) €T &l

AT of T Y off eierAs quite k & faw P(k) 8 &

1.2+2.3+3.4+...+k.(k+1)= w...(i)

1/2
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39 g Ty 391 o P(k+1) T g 519 1 P(K) FcT g
1.242.3+3.4 + ... + k(K + 1)+(k+1).(k + 2)
=[1.2 + 2.3+ 3.4+ +k.(k + 1)] + (k + 1).(k + 2)

(i) ST 3ULNIT I g
k(k+1) (k+2) (K + 1)k +2)
3

_k(k+1)(k+2)+ 3(k+1)(k+2)

_(k+ 1)(k+2)(k§- 3)

3
S (k+1)(k+14+1)(k+ 2+1)

RH ;
_(k+1)(k+2)(k+ 3)

3
Hd: P(k+1) T § 919 8 P(K) €T g

IO 3R garT P(n) ¥ n & fow @cg &

1%

Q29

ﬁ?ﬁ P(2,-1,3) 3ﬁTQ(-2, 1,3) ﬂ?ﬂ’ﬁ'aﬁ‘@ PQ %—

PQ=V (X 2=X1)2 +(Y 2-Y1)? +(Z 2-Z1)?

PQ=V (—2-2)2+[1~(-1)]*+(3-3)?
=V16+4+0

1%

=20 =25 SHIS

1/2

Q30

f/(x) =lim h—0 [

Yo

1 1

= lim h—0 ==

i 1
= lim h—0 h [ x(x+h)

T 1 —h
= lim h—0 h [ x(x+h)

x—(x+h)]

]

1%

— lim h—0 [ ——

Yo

x(x+h)]
_-1

x2

Yo
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OR

SHePT Hedlehel el & fol g Leibnitz product e s saier
EXG Y

d/dx (sin x sin x)

= (sin x)' sin x + sin x (sin X)

=(cos X) sin x + sin x (cos X)

2 sin X coS X = sin 2X.

Yot o

Q31

ST ofeT FaeFahl T Teh IR STl STl &t wiaeey gafee §:
S={HHH,HHT,HTH,THH,HTT, THT, TTH,TTT}

- AGTAR n(S)=8

Jg AT & T R gear A fr wii¥iear

P(A)= AT IR 19 e =)
~ genfad IR R FaEEAT  n(S)

(i) \ ST B 3 I 3 & e g, dedar B={HHH}

. —nB _ 1
~P(B)= ns) 8

((ii) FTeT SNTST F i Foret 7187 g1ot T EreeTr §
AGeTHR F={TTT}

. —nF) _1
~P(F)= n(s) 8

gus g

ST EUS H &Y 3T (LA) TR & TR &, et Iedh H 5 AF ¢ |

Q32

L.H.S.=sin2x + 2 sin 4x + sin 6X

=sin2x + sin 6x + 2 sin 4x

Yo

2X

. ,2X+6 -6 .
=2 sin( XZ %) cos - % +2sin 4x

(sin A+ sin B) =2 sin (AZB )cosA

-B
2

= 2sin4x cos(-2x)+2 sindx
= (2sin4x)(1 + cos (2x))
[:: cos(-A)= cos A]

1%
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= 2 sin 4x (2 cos? X) [: cos2x =2 cos? x-1] | 1
= 4 c0s2x sin4dx
=R.H.S.
Q32 | wanrfarar s g 1
(a+b)" = "Coa + "Cia™b + "C,a"%b% + ...... +"Cy1ab™
1 + nCnbn
(2x — 3)°
= [*Co(2X)°J+[°C1(2X)**(-3)']+[°C2(2x)*2(-3)7+[°C3(2x)*%(- | 1
3)°]+ [°Ca(2X)**(-3)*] + [°Cs(2x)*>(-3)°] + [*Ce(-3)°]
2
= [(2) (64x°)] - [(6)(32x°)(3)] + [15(16x*)(9)] - [20(8x%)(27)]
+ [15(4x°)(81)] — [(6)(2x)(243)] + [(1)(729)]
= 64x°% — 576x° + 2160x* — 4320x° + 4860x> — 2916x + 729 |1
64x° — 576x° + 2160x* — 4320x3 + 4860x°> — 2916x + 729
Q34 | gAY IrE Y@ IWT /3 + y/4=1 & T FHa0T & o =
&9 H for@r ST FehdT g 4x+3y-12=0... (1)
2
AT (a, 0) x-3787 TR I Toig & foraehr 3@ (1) A gl 4 515
IAX1+By1+C 1 _
e ror
4xa+3x0—-12 | _
Var432 =4
14a—-121 _
V1649 =4
4a—121 _
V25 =4
1%
14a—12 | :4
5
| 4a — 12 1=20
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= 4a-12= +20 = 4a=12+20 =>a=345

i.e.a=3+5,a=3-5=>a=8ora=-2

SHTAIT, x-318T W 37TaRTh fdg (8,0) 3R (-2, 0) B

Yo

OR EAN U §, 3x-4y - 16=0........ (1)
@1 &1 &1 (i) = 3/4
as (-1, 3) T &Y a7 @ (i) ok Tl IW@T L T THEIOT & ,
y-3= [(-1)]
3(y-3)=4(x+1) 2
—3y-9=-4x
AX+3Y-5=0............ ©)
(1) 3R (2) T e A I, GH AT © &
e & fordera (2, =) V2
Q35 2%

@ SRERAT | @ - g V=
e f, Xi s
32.5—

36.5 15 345 -2
36.5 —

40.5 17 38.5 -1
40.5 -

44.5 21 42.5 0

fi2

fiyi | fiyi
30 60

17 | 17
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44,5 —

485 46.5 1 122 22
485 —
525 50.5 2 4 50 100
100 25 | 199
N=100 h=4
A=425
AT X =A +Y=2xh 1
=425 + 2.x4
100
=42.5+1
=435
1%

S.D. 6= %x/ NY fiyZY (fiyy)?

_~/100x 199 — (25)?
100

= —+/19900- 625
100
_4x138.8
" 100
=555
gus g

SHEUSH T FMURANRAL, Al T AT F 4315 ¢ |

Q36

1.8Tell R 9 T ITEIOT AT &

2. 9% Waod g

.

N

~

O

(2.0)

10
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Q37.

1. Cos (X+Y)=Cos X Cos Y -Sin X Sin' Y
=Cos 30°Cos 45° -Sin 30° Sin 45°

2. Sin (X-Y)=Sin X Cos Y —Cos X Sin' Y
=Sin 30°Cos 45°- Cos 30° Sin 45°

11 V3 Ll
2 \/2l 2 W2
== m(] — \/3)

Q 38

1. TS &1 H S1TelepT ATTHS Al a9 adf 7 H J 5 STeleh! ol T
fomaT STRYeTT | SHTAIT, 3T ciehl T T&AT =1C = —

512!

_6X7

2
=21

2.7fe 1 a5 3R 4 Isfhal &1 g frar ST ashdrg= ¢ x ¢

71 4!
116! 4l0!
=7

3.3f¢ 4 o138 3R 1 o8 I TI fohaT ST TRAT R 4C % 4C

7 4
T30 1131
=140

43¢ 1 915 3R 4 aIsforal 1 gt fhar ST @shdr e ¢ x 4C

_7 4l
T2151 " 311
=84

11
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