BOARD OF SCHOOL EDUCATION

HARYANA
(2023-24)
Mathematics(Code:835)
MARKING SCHEME
SECTION A
SR NO | CORRECT OPTION MARKS
1|C 1
2|D 1
31A 1
4|B 1
5B 1
6D 1
70A 1
8|C 1
9B 1
10| B 1
11| ab 1
12 [ N15/4 1
1311 1
14 | Cosx 1

Downloaded from cclchabnter com




1517 1
16 | ' 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 Va
Then a=2 + 31
2 . 2 Ve
lal = (2)*+(—-3)“=13 2
al= -2 1
lal
_2+3i
13
_2.3
13 13
Another method
Sl 1, 2 +3i L,
2-3i  2+3i
__ 2+3i 1
(2+ 3i) (2 - 3i)
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_ 2+43i
(2)2-(310)2
_2+3i

13

OR

(L-)*=[(1—i)y’P = [1-2i+i*F
=[1-2i + (-]
= (0P =4i2=4(-1)=—4

1%

=—4+01

Y

Q23

The inequality is 3x — 7 > 5x -1
Transposing 5x to L.H.S. and -7 to R.H.S., we get
3Ix=5x>-1+7o0r-2x>6

Y

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

Y

= The solution is (-o0, -3).

Q24

We have a=-3...... (1),
dq = (32)2

Y

ar® = (ar)?
=> ar’=a’r’

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

1%

Q25

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

2 2
9 4
Comparing this equation with the standard equation
2 2
a? b2

a= 3, b=2

1/2
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The eccentricity =§, 72
OR The given equation of the hyperbola can be written in
standard form as
x2 y2
% 61 1
Comparing this equation with the standard equation /2
x? y?
prab Tl
a= 6, b=8
c= a?+ b?
— 36+64
=\100 1
=10
=S5 A
a 3
SECTION C
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 andB= |, "
{2,3,5,7}
To prove (AUB)'=A'n B'
L.H.S=(AUB)' =U - (AUB)
= {1.9}
RHS=A'NnB'={1,3,5,7,9} n{1,4,6,8,9} = {1,9} 1
LH.S=R.H.S 12
Hence the statement is true.
Q27 R={(1,2), (2.3), (3:4). (5.6)}
Domain={1,2,3,4,5} 1
co domain= {1,2,3,4,5,6} 1
range ={2,3,4,6} 1
Q28 Let P(n)=2">n 1

Forn =1
21> 1.
Hence P (1) is true.
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Assume that P(k) is true for any positive integers Kk, i.e. 2
2k>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

2.2k>2k

=2 >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), 1.e.,
1)(n+2
1.242.3+34+.n.(n+1)= n(n+1)(n+2)

3 1
P(n):
Forn =1, we have
2= 1(1+1;(1+2)

1.2.3

P(l) 2: T :2
Which is true.

Let P(k) be true for some positive integer k, i.e., 1/2

12423434+ 4k (kt)= 2T G

We shall now prove that P(k + 1) is true. 1%
Consider

1.242.3+3.4 + ... + k.(k + D)+(k+1).(k + 2)
=[1.2+23+34++k(k+1)]+((k+1).k+2)

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

+Hk + 1)k +2)

_K(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=" (X2-Xi) HY 2-Y1)* +HZ2-Z1)
PQ=\ (22)+[1-(—1)]+(3-3) 1%
=\16+4+0
=\20 =25 units 1/2
Q30 | p(x) =lim h—o [T Vs
g
= lim h—0 %
= lim h—0 = [ 22841,
h - x(x+h) 14
L. 1 -h 2
= lim h-20 h [ x(x+h)]
T -1 1
=1lim h—0 [x(x+h)] 2
—Z= v
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 cos X = sin 2X. Vot s
Q31 When three coins are tossed once the sample space is given
by
S={HHH,HHT HTH,THHHTT,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 favourableto A _n(A4)
( )_ Total number of possible outcomes  n(S)
(1) Let B be the event of the occurrence of 3 heads 1

Accordingly B={HHH}

. _n®B _ 1
~P(B) n(s) 8
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(i1) Let F be the event of the occurrence of no head
Accordingly F={TTT}

. _n@E) _1
~P(F) ns) 8

SECTION-D

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

Q32 L.H.S.=sin2x + 2 sin 4x + sin 6x %)
= sin2x + sin 6x + 2 sin 4x
=2 sin(zx;r6X ) cos 222X 10sin 4x 2
(sin A+ sin B) =2 sin (A;B )cosA;]3
= 2sin4x cos(-2x)+2 sin4dx 1%
= (2sin4x)(1 + cos (2x))
[:: cos(-A)=cos A]
= 2 sin 4x (2 cos? x) [: cos2x =2 cos*x-1] | 1
= 4 cos’x sin4dx
= R.H.S.
Q32 1
Formula used
(a+tb)" = "Coa" + "C1a™'b + "Cra"2b> + ...... +"C,.1ab™
1 + ncnbn
We have, (2x — 3)°
= [*Co(2x)°TH°C1(2%)*!(-3) TH[°C2(2x%)**(-3)"H[°C3(2%) (- | 1
3T [°Ca2x)**(-3)*] + [°Cs(2x)*>(-3)°] + [*Ce(-3)°]
2
= [(1) (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

Ans) 64x° — 576x° +2160x* — 4320x> + 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*+B?
l4xa+3x0—121
Verw

14a—-121

Viers

14a-121 _

s 7
1%
4a=121 _,
5

| 4a — 12 1=20

= 4a-12=+20 = 4a=12+20 =>a=345 1
1.e.a=3+5ora3-5=>a=8ora=-2
Hence, the required points on the x-axis are (8,0) and (-2, 0). | 2

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

y3==" [x-(-1)]
3(y-3)=4(x+1) 2

—3y-9=-4x

4X+3Y-5=0............ 2)
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On solving (1) and (2), we get 72
65
TRy
. . . 65 —49 1
The required foot of the perpendicular is (E 5o ) 2
Q35 o 2V
Class Frequency @ Mid — le-/ s
Interval | f; point x; n 2 fiy; | fiys?
32.5 - -
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 0 0 0
44,5 —
48.5 22 46.5 1 1 122 22
48.5 —
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 +ZM>< h 1
100
=425+ 22x4
100
=42.5+1
=43.5
1%

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

— 2 \/19900- 625
100
_ 4 X138.8

100
=5.55
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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
N A
< —-X
O  (2.0)
Tl‘.
v
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°
g4 LS
2 V2 2 W2
= m(\/S—l)
2. Sin (X-Y)=Sin X Cos Y — Cos X Sin Y
=Sin 30°Cos 45°- Cos 30° Sin 45°
_Lr o ¥s 1
2 \/21 T2 W2
==55=V3)
Q38 1. If the team will not include girl then 5 boys out of 7

will be selected. Therefore, required number of ways

.=
3¢ T S
_6x7
2
=21
2. 1 boy 4 girls can be selected in jc x %c
74
— X —
ne! 410!

10
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3. 4 boys 1 girl can be selected in /¢ x 9c

74
IVEIRANTE
=140

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

74l
Tt s
=84

11
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g faqarea fen s

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

gus &

HAE | Wel faweq klEg
1|C 1
2|D 1
3/ A 1
4|B 1
5B 1
6| D 1
7] A 1
8| C 1
9B 1
10| B 1
11| ab 1
12 | \15/4 1
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13

14

Cosx

15

16

2

17

18

19

20

14

Cosx

gus g

39 GUs 7 e g 37 (VSA) TR F e 3, A T s F 2 37+ 3 |

Q21 A'=(1,4,5,6),B'(1,2,6).3a:A'"nB=(1,6) 1
AUB (2,3,4,5) 1
Q22 AT a=2-3i )
dda=2+3i
al’= (2)?+(-3)%=13 &
al= 2 1
lal
2430
13
_2,3
13 13
CRUREIR]
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1 1 2 +3i %
z 2-3i % 2+ 3i :
_ 2+ 3i VZS
(2+ 3i) (2 - 3i)
_ 243i
(2)2-(31)?
:2+3i
13 1
_2.3
13 13
OR  [(1-)*=[(1—0)PP=[1-2i+P] 17
=[1-2i+(-D]?
= (202 =42 =4(-1)=—4
= 4+0i 72
Q23 3x - 7 > 5x -1
5x @I L.H.S. 3iR -7 &I R.H.S. TUEHAART et T y
) 2
§H UTcd i &
x-5%>-1+7 -23A1x>6
gl geft it -2 F AT &of W, §HF 9T & V2
X < -3
. SHRIT AT & (<0, -3). !
Q24 | a=-3.... (1), 72
dq = (32)2
ar® = (ar)? 1%
=> ar’=a’r’
r=a
(1)$r3qa1waﬂﬁ§cr1:-3
A;=ar®
=—3(—3)°=-2187.
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Q25

feT 91T ErErget & FHRIOT T ATl & H ToI@T ST Fehell &

1/2

2

OR

TARTIT o ST ITT FHIAIUT bl HleToh ¥9 H [ol@r ST bl &
X v:
36 64

S0 FHIFIOT T AT FHIFIT & TefelT FeY TR Z—Z-y— =1

2 b2

Y

a= 6, b=8
c= a%+ b2

Y

yvus J

39 GUS # 7Y 387 (SA) TR F W g, el TR+ F 3 3 ¢ |

Q26

fear 8 U=1{1,2,3,4,5,6,7,8,9}, 3IRA=1{2,4,6,8},
B={23,57}
fAcy #LT 8 (AUB)=A'N B'
L.H.S = (AUB)' =U - (AUB)
={1,9}

1%

RHS=ANB'= {13,579} N{1,4,6,89} = {1,9}
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L.HS=R.H.S
I FAT T & 1.

1/2

Q27

R={(1,2), (2,3), (3.4), (5.6)}

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

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

IREX ={2,3,4,6}

Q28

HATAT P(n)=2">n
n=1afoT
21>,

3a: P(1) ¥ gl

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

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

(1) & @l 9&i & 2 & UM Al R, §F IIed Ad &
2.25>2k
2I>2k=k+k>k+1

= 37d: P(k+1) T & o9 T P(K) 97 gl
IOTNT AT ¢arT P(n) @ n & foT a7 &

OR

AT U P(n) B

1.2+2.343.4+..+n.(n+ 1) =
P(n):
n=1,sfw

| 9= 1(1+1;(1+2)

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

1.2.3

P(1): 2====2
Ia: P(1) €T &l

AT of T Y off eeierAs quites k & faw P(k) 9 &

1242343 4+ (etl)= 2D )

1/2

Downloaded from cclchabnter com




319 gA ey 1 [ P(kt1) T & 519 HT P(K) TcT & 17%
1.242.3+3.4 + ... + k.(k + DH(k+1).(k +2)
=[12+23+34++k.(k+1)]+(k+1).(k+2)

(i) T 3TN FIA §T
KEHD &*2) Lt 1k +2)

:k(k+1)(k+2)+ 3(k+1)(k+2)

_(k+ 1)(k+2)(k§- 3)

3
S (k+1)(k+141)(k+ 2+1)

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

3
Hd: P(k+1) T § 919 # P(K) €T g

IO 3R garT P(n) ¥ n & fow @cg &

Q2% | g3t P2, -1,3) 3R Q(2, 1,3 FRT A gl PO T 1
PQ=" (X 2-X\? H(Y 2-Y1)* HZ21-Z,)
PQ=\ (—2-2)*+[1—(—1)]*+(3-3) 1%
=\16+4+0
=20 =25 SHIS 172
Q30 | p(x) =lim h—o [T Vs
h
1 1
= lim h—( X x
= lim h—0 + [ =&
1h x_(;cl+h) 114
= lim h—0 H [ x(x+h):|
T -1 YA
= lim h—0 [x(x+h)] 2
-1 A
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OR

SHePT FHedlehel el & folT §H Leibnitz product e s suier
ERC

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.

Vat

Q31

9 T [AFehl oY Tah IR 3STIT SATdT & df Il TATE &
S={HHH,HHT,HTH,THH,HTT,THT,TTH,TTT}

. AGoTER n(S)=8

Ig Ad & & frdr gear A & siRisar

P(A)= A & 3feTehel YROTAT HI HEAT _n(A)
I IROTHT HT T FEAT  n(S)

(i) &= NSIT B 3 I 3= & &ear g, de@R B={HHH}

. _n® _ 1
~P(B) n(s) 8

((ii) AT NTST F I RT A8 81 T gear g
dGTER F={TTT)}

oy ) 1
~P(F) n) 8

gus g

SHEUSH & 3T (LA) PR S NA S, Fad T AF H53AF ¢ |

Q32

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

= sin2x + sin 6x + 2 sin 4x

!

. 2X+6 2x—6
=2 sin( X:X)cos ==

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

+2sin 4x
A-B
2

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

1%
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= 2 sin 4x (2 cos? X) [: cos2x =2 cos? x-1]
=4 cos®x sin4dx
= R.H.S.

Q32

SRS ekt 91T A

(atb)" = "Coa" +"Cia™'b + "Cra"?b* + ...... +2C,.1ab™
1'+nChbn

(2x —3)°

= [*Co(2%)°TH[°C1(2x)*"!(-3) T+ °Ca(2%)*2(-3)* [+ °C3(2x)*(-
3)*T+ [*Ca(2x)*4(-3)"] + [°Cs(2x)>(-3)°] + [*Ce(-3)°]

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

= 64x° - 576x° + 2160x* — 4320x> + 4860x* — 2916x + 729

64x° — 576x° + 2160x* — 4320x> + 4860x> — 2916x + 729

Q34

AR 9TH @7 IWT x/3 + y/4=1 T Teh GHIHI0T § fo@ 59
9 H for@r ST FohdT & 4x+3y-12=0... (1)

HTT (a, 0) x-378T IR I fog & Foraer 3@ (1) ¥ g 4 3915

%IIAX1+By1+CI

VA*+B? =d

14xXa+3x0—12 |

V4432 =4

14a—121
V16+9

14a—12 |

V25

[4a—12 |
5

| 4a — 12 1=20

1%
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= da-12= £20 = 4a=12+20 =>a=3+5 1
1.e.a=3+5,a=3-5=>a=8 ora=-2
SafoIT, x-3787 UR 31TaRTs f9g (8,0) 3R (-2, 0) /2
OR EAR I &, 3x-4y - 16 =0........ (1)
I@T &7 &7 (i) = 3/4
ad (-1, 3) A& a1 W@ (i) g TR [T L &7 GAHIoT g )
—4
y3== [x-(-1)]
3(y-3)=4(x+1) 2
—3y-9=-4x
AXA3Y-5=0............ )
(D)3 Q) A ET A R, gHITE &
_65 =49
X2 Y s
e & frdaren (2, =) Vs
Q35 2%
a?ﬁ' m Y - %g xyi =
el | g Xi - £2 | fiyi | fiy?
32.5 - R
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 0 0 0

Downloaded from cclchabnter com




445 -

48.5 22 46.5 2 22
48.5—
52.5 25 50.5 50 | 100
100 25 | 199
N =100, h =4
A=425
AT X =A +Y-Lxh 1
—42.5+ 22x4
100
=42.5+1
=43.5
1%

SD. 6= %\/NZ fiy2-Y (fiyi)?
2 100% 199 — (25)2
102
= =v19900- 625
100

_ 4x138.8

100
=5.55

yvus s

SHHUS H ¥ NMUTRT IAE, AR T AR F 4 3 ¢ |

Q36

1.9 TR T HT HTEOT T &

2. 9% Waod g

.

N

O (2.0)

~

10
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Q37. 1. Cos (X+Y)=Cos X CosY -Sin X SinY
=Cos 30°Cos 45° -Sin 30° Sin 45°
AEIVE SN S
B 2 V2 2 W2
=-5(V3-1)
2. Sin (X-Y)=Sin X Cos Y —Cos X Sin Y
=Sin 30°Cos 45°- Cos 30° Sin 45°
R E I
2 \/2l S22
==55(=V3)
Q38 | 1. gfe & A A arforerr anfAaT AT @R a7 F A 5 STeTent &7 T4

T3 SR | AT, 3Taede dde! fr JE&ar =1¢ = -

512!

2.7fe 1 a5 3R 4 aIsfhal &1 g frar ST a@shdrg= ¢ x ¢

7! 4!
5 N
1l6!  4!0!

3.3f¢ 4 o138 3R 1 o8I I I fohaT ST TRATE 4C * 4C

70 4l
4131 113!
=140

43¢ 1| T3 3R 4 aIsfral &1 gaa fhar ST ashdr e € x 4C

74l
T2150 31l
=84

11
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