BOARD OF SCHOOL EDUCATION HARYANA
MARKING SCHEME

CLASS: 12t (Sr. Secondary)

Practice Paper 2023 — 24 SET-A

Tford

MATHEMATICS

[ Hindi and English Medium ]
(ACADEMIC / OPEN)

o T THH H fRU 3T g Fad T Y § 39 31faRea g«
faferar off ReR A gl afe o ooy &7 & @@r § |

e The solution methods adopted in the marking scheme are suggestive.
Different methods are also acceptable if these are mathematically correct.

Section -A : (1 Mark each)

Question Answer Hints/ Solution
No. I HHa / &
9T
HHATH
1. D (—1)?> = (1)? = 1,0 f(x) = x? is not one-one.
Square root (preimage) of any negative number
does not exist in R, so f(x) = x? is not onto.
(—1)? = (1)* = 1,3 f(x) = x* Thahl 761 ]
el o moncrAs dE&ar &1 FHA (99
gfafees ) R & 3ucrsyr a8 & | 31T f(x) =
x2 3T<SIGHh el ¢ |
2. False/38cT HTT (Let) cot™! (__1) =y

V3
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. -1 tn t( n) t27r
coty =— = —cot— = co — =] = cot—
y T 3

J3 3 3

ﬁ'qT%(Given that): A’ = A, B' =B

(AB — BA)' = (AB)' — (BA)’
=B'A' — A'B’
= BA— AB
= —(AB — BA)

ladj A| = |A|™Y, FIG (if) order(4) =n
(So)  |adj A| = 4% = 16

Det(4) = 1(1 + sin?0) — sin 8(—sinb + sinb)
+ 1(sin%6 + 1)
= 2 + 2sin%0
3B AH | (Min value) of sin26=0
JAdH HIF (Max value) of sin?6 = 1
So Det(A) € [2,4]

2x.e*

f'(x) = 2x. e
d

2x.e*

— sinx

af é B 2x.e*
dg dg —sinx
dx

j‘ dx _f dx
x24+2x+14+1 ) (x+1)2+1
=tan !(x+1) +¢c

By integral property : [* odd function = 0
since sin’x is an odd function within given limits.

HATES AT [© [H BT = 0 g@r
Fifh sin’x T TAYH Helel g |

10.

dx

sin?x.cos?x

J 1.dx j sin?x + cos?x
sin?x.cos?x

j(seczx + cosec?x)dx = tanx — cot x + ¢
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11.

dy —— —y°
dx x%2—xy—y?
HIAT (Let) x = Ax,y = Ay

—2%x?
= = 0
f(x, 2y) A2x2 — Ax. Ay — A2y? f G0y

= f(x,y)

12.

31T [False

Degree not defined since this is not a polynomial

1

equationiny’,y"or y"".

mqgﬂwy,y”or y'" ﬁwa'g’qf{
T ]

13.

D

Aa| =1,
1A|ldl = 1,a|A] = 1,a = 1/]A|

14,

39T [False

|@.b| = |d x b
|_af. |_I;fc059 = m. |BTsin9
cosf =sinf

=>9¢n
2

15.

-9 6 -2
117117 11

r=4(=18)2 + (12)2 + (—4)2 = 22
3(a: fap T,
-18 12 -4

So direction cosines =—,—, —
22’22’ 22
-9 6 -2

Tl

16.

¢ 9eIl A B GVeyY WG ge-Td g ol
A'gB’ W TRER T3l geHTY giifl 3fc:

P(A'B") = P(A")P(B")
= P[1 - P(A)][1 — P(B)]

If Aand B are independent events then
A'and B’ will also be independent so :
P(A'B") = P(A")P(B")
= P[1—-P(A)][1 - P(B)]

17.

P(A/B) = P(B/A)
P(ANB) _ P(BNA)

P(B)  P(4)
= P(4) = P(B)
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18.

349/ False

P(E) = 1

5

19.

AT @13 & [ 37T FAT A6

Parallel lines must have direction ratios
proportional but not equal necessarily.

Here direction ratios are :

3.2_-8 _1
6 4 —16 2°

20.

(Tehept BA ) One-one function:

If x; # x, then 2x; # 2x,,V X, ,X, ER
So f is one-one.

(STS3TqP Wwd- ) Onto function :
Lety = 2x

x=%€7€ alwaysV x,y € R

Given reason is correct and explains A correctly.
fear aam SROT WEY § U A T HET SATEAm
T § |
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TS -9

SECTION-B (2x5=10)
21. f(x) =cosx,g(x) = 3x?
fog(x) = f(g(x)) = f(3x?) = cos3x? 1
gof(x) = g(f(x)) = g(cos x) = 3cos?x
= gof # fog !
(YT (OR)
- 1
Using cos ™' x +sin"1x = >
_ (1 (1
tan"1 1 + cos 1<7)+31n 1(7) 1
R
T4 2 a4
22. A+A =1
cosx —sinx cosx sinx]_[1 O 1
= [sinx cos x ] + [—sinx cos x] B [0 1 72
2 CoS x 0 1 0 )
:[ 0 2cosx]_[0 1
1 1
= 2cosx =1 =>cosx=§ /2
T
. X X
23. _,( Sinx ) ZSmicosf
y = tan <—) = tan — 1
1+ cosx ZCOSZ7
X
— tan—1 ol
= tan (tan 2)
L,
Y=3 1
dy _1
dx 2
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24,

Yy =a cosx + bsinx
dy .
— — = —qasinx +bcosx

d*x

= —— = —acosx — bsinx
dy

3{YdT (OR)

dy_ 1—cosx
dx 14 cosx

dy 2sin?3 i
= % =tan® =
dx  2cps? 5 2

X
=>fdy=ftan2§dx+c

=>fdy=f(sec2§—1)dx+c
X

=>y=2tan§—x+c

Yo

Yo

25.

Let P( odd number )=p = -,
HHT 58 AT 311 i UTehdl=p = -

2

HI1 FH AT 311 B UIihdl=q =

1

then P(even number) = q = 5
1
2

=1 1><1><1
B 27272
1 7

8 8

Yo

Yo
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s -9
SECTION-C

(3x6=18)

26.

Given that :
L= set of all lines in XY-plane
R ={(L,,L,): L, is parallel to L,}
Reflexivity:
Li||L; VL €L
So R is reflexive.
Symmetry:
LetL,,L, € L and L4||L,
= Ly||Ly
So R is symmetric.
Transitivity:
LetL,,L, L3 €L
also L,||L, and L,||L;
= Lq||L||L3
= Lq||L3
So R is Transitive.
Hence R is an equivalance relation.

fear &

L= XY-der # oI THET @13 1 Foead
R = {(Ll,LZ):LlwW g to Lz}

Tddeddl:

; LlL, V L €L
31 R Taded &
FAfATr:
HAL, L, € L 3N L,||L,
= Ly||L4

T RGATAT ¢ |
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HITIL,,L,, L; €L
T4 Ly|[Ly ,  Lol|Ls
= Lq||Ly||L3
= Lq||L;

3d: R HhTHS ¢ |

3: R Ueh Joddl HIY g

3[YdT (OR)
HTAT (Let) x = asinf

_1< X ) _1( asin® )
tan”' [——| = tan
a? — x? Va? — a?sin?0
) _1( asin @ )
= tan
av1l — sin%6

tan-1 (sin@)
= tan

a cos 0

= tan"!(tan )

=9=sin‘1£
a
27. 2 -2 —4
fear & (Given that): B=[-1 3 4]
1 -2 =3
2 -1 1
B'=|-2 3 —2]
—4 4 -3
p =L+ 1[‘2 o ‘5’]
2 2.3 2 -6
2 T-3/2 -3/2
=[—3/2 3 1 ]
—3/2 1 -3
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1[0 —1 —5]
=—=1 0 6
5 -6 0
0 —-1/2 —5/2
[1/2 0 3 ‘
5/2 -3 0
g (Now) :
2 —=3/2 -3/2
P+Q=[—3/2 3 1 ]
-3/2 1 -3
0 -1/2 -5/2
+|1/2 0 3 ]
5/2 -3 0
-3 1 =3 57

20 57 373

3+0 1+3

==>P+Q0=|—+

1-3 =340
-1 3 4 |=8B
1 -2 -3
Where P is a symmetric matrix and Q is a skew
symmetric matrix.

S8l Ueh P WATAT 3egg & aur Q U fawA
FAAT 3MTE & |

28.

Atx =0
I i 3x+4tanx 0
xlir(l)f(x) B xl—r>r(1) X B 6 form

Applying L’Hospital Rule:
L’Hospital Toi¥eT &7 99T ael WX :

_ 3 +4sec’x
limf(x) =lm——=3+4=7
x—0 x—0 1

So at x = 0 for being continuous function should be
redefined as:

Yo
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Ad:x =0 W Tdd dallad & T Feled f(x) &I

foFeT g @ qeAaRena fear siem =ifge
3x +4tanx
x#F0
fx) = x
7 oo x=0

dd Then lin(l)f(x) =f(0)=7
X—

So f is continuous at x = 0

Hd f 3Hd Udh ddd ol él‘ll |

Yo

29.

fear & (Given that):

f(x) =sinx + cosx
= f'(x) = cosx —sinx

MY (Put):  f'(x0)=0

= cosx —sinx =0
= COSX = Sinx

- _n57r \ ) o
x—4,4 0<x<2m

The points x = % and x = %” divide the interval [0,27]
Into three disjoint intervals namely :

ﬁgxz%andxz%n 3Tl [0,27] T AT

A T 51 5
03) G7) (F2
fase¥(Conclusion):
Tl f'(x) 1 TIEST | Belel I Teplcl
(Interval) | Sign of f'(x) | Nature of function

0,2 >0 f A &
[0.2)

Yo

Yo

Yo

Yo
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f is strictly

increasing.
(E 5_”) <0 f & &
44 f is strictly
decreasing

(%ﬂ 2n] >0 f avA
f is strictly

increasing

Yo

Yo

30.

Put tanx = y TG4 R
Differentiating w.r.t. x:

xp FTUEf TR B3 W

sec’x dx = dy

sec’x

& VeanZx + 4 x—ny + 4
= | e

JA(formula):
dx
———=log|x++x?+a?|+c
| s |
3{d:(So):
I =logly +y?+22|+c
Puty =tanx
I =log|tanx ++/tan?x + 4| + ¢

3@l (OR)

Put x* = y @A™

Differentiating w.r.t. x:

X% TTUE 3IH T B UT:
4x3dx = dy
dy
39,
x’dx = 2
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x3 dy
sz dx:f
V1—x® 4/1—y?

Using
dx x 1
fm sin~ +C(WG'C@1TW§Q)
then (dd):
1
I=Zsin‘1y
Put x* = y T@A W: 1
I =%sin‘1(x4)+C
3l | d+b=(1+j+k)+(i+2)+3k)=20+3]+4k &
a—b=(+j+k)—(i+2/+3k)=——2k y,
3d (Now)
— - l j I’e
c=(d+b)x(d-—b)=|2 3 4
0 -1 -2
c=—-20+4j+2k Y
1¢] = 2v/6
= ¢ : _1A+ FIE k 7
(===—i+—=—— 5
61~ V6 V6 V6
Then ¢ will be perpendicular to (@ + b) and (@ — b)
since
A xBis always perpendicular to both A and B.
1

3¢ ,d+b) IR (i—b)R Tk 7F ATH
wfger grem Fifh A x B, 4 3R Bayat W wh
oIFa Ticer g

TS -

Downloaded from cclchabnter com




SECTION-D

(5x4=20)

32,

Comparing with AX = B:
AX = B @Y Jolell el W

1
2 3 10 /x
2= ]

4 -6 5 x=|1y| . B=
—20

6 9 1/
z
|A| = 1200+ 0

- exists(?q@ﬁiﬂ"'ﬂ)

Co-factors of A are :

AP HEgTS :
A11 = 75,A12 = 110,1413 =72

4
1
2

A21 = 150,1422 = _100,A23 =0
A31 = 75 ,A32 = 30,1433 = —24

110 -100 30

72 0 —24
75 150 75 ]

75 150 75 ]

= A7l =

adj4 _ [110 —~100
Al 1200 -, _24
= X=A"1B=—1r

[ 75 150 ] [ ]
1200 72 _o4

110 100
300 + 150 + 150
440 — 100 + 60

288 + 0 — 48
600]

= X =

1200

= X = 400

1200 240

x|

= 1/y

X
:[y

Z

121

i

1/3

/s

2
3]
.5

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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33.

L3 L3
2 2 2 2
j cos“x dx f cos“x dx
cos?x + 4sin?x
0 0

n

2
B _1f —3cos?x dx
3 ; cos?x + 4(1 — COS*x)

And(3R):

A
2
1J (4 — 3cos?x — 4) dx
3 ) 4 —3C0S%x

i

s
2
—lf(4 3cos?x)dx
0

_? —3C0S%x §f4—3c052x
Vs s 0
17 47 d
=>I—_—f1.dx+—j .
3 3 3
0 4 — 2
sec?x

sec?xdx
4sec?x —3

U
~
I
|I
[N
SIS
w| &

O —— iy ©

312

s
2
-1 4 sec?xdx
:>I:[—]+—f >
30 4(1+tan"x)—3

T

- —1 h, ZJ‘ 2sec?xdx
6 3J 1+ 4tan?x
0
Put (T@'Q): 2tanx =t

= 2sec? xdx =dt

If(fﬂ%) x=0=>t=0;x=

cos?x +4(1 — COS?x)

Yo

Yo

Yo

Yo

Yo

Yo

Yo
_,t=oo
2
. T 2 dt
= —?+§f1+tz Yo
0
=>I=_?+§[tan‘1oo—tan10] Y
=>I—_7T 2m 0
6 312
Yo

Downloaded from cclchabnter com




—-n 2n w
= l=—+—==

6 6 6
SYdT (OR)
Given ellipse is :
feam arar &
2 2
—+X =1
52 \/§2
1
x2 /3
=y=V3 |[1-5=—V57—x?
&Wﬁ[f{(mflgure): a=i5,b=i\/§
Y
B|(0, b)
il | 1
Y
- A
(‘t a, 0)! dx (a, 0;(
B’[(0,~b)
Y
Required Arae (GiTe5d &5 d )=A4 = 4. foay. dx 1
5
(V3 43
A=4j 52 — x%2dx = — j 52 — x? dx
L 1
43 [x
= — x2 4+ —
= A= 5225 x+251n 5]
4\/_ 25 n _ 1
= |7 E 5v/3m square units.
34. | Here (I8I):
G =—i—j—k, Db =7i—6j+k if
@ =30+5/+7k, b,=1—-2j+k ’
a,—a, =41+ 6j + 8k "
1
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~

N L A
byxb,=|7 —¢ 1|=-4i—6j—8k
1 -2 1
s p = (b1XI9_2))-(§—aI)
|by X by |
FATH G (S.D.) ) )
_ ‘(—42—6j—8k).(4i+6j+8k )
- |VI6 + 36 + 64|
11
‘ 6 V116 = 2v/29 units
V116
SYdT (OR)

The vector equation of a line passing through a point

with position vectorad and parallel to a vector b is
given by :

v arv fdg @& Set arelr dr Rw @ w|fEw b
o HATAT IWT FHT FHHIT:

+ Ab
Given that (%5“ %):
d=1+2j—4k

Direction vectors of given two lines :
ar §§ alar @3t o fga afeer:

b, = 31— 16§ + 7k

b, = 3+ 8] — 5k
F; X F; will be perpendicular to both Ff and F; .

b, X b,al i b, 31Rb, & TR TG BIM|
Now (3d) :
e e i j E ~ -
by Xb, =(3 —16 7 |=24i+36j+72k=0D
3 8 -5

So required line is:
3d: IfShd YET T FHIHIT:
¢ =14 2] — 4k + A(241 + 36§ + 72k)

Yo

Yo

Yo
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Or
# =14 2] — 4k + (21 + 3] + 6k)

35.

Objective function (366 Welel) : Z = —x + 2y
Given constraints are:
feu T 3raqrern

x=23,x+y=25x+2y=>6y=>0
Consider the system of lines according to given
constraints:

feT 91T e & 3TAR Y& TR @

IGEIR} x |3 |3
= o y 0
X 0
xX+y=5
y
x+2y=6 X
y |0

"
X+y=5 X+2y=6

Corner Point Z=—-x+2y
(@ ﬁ@ Z T Hld(Value of 2)
(6,0) 6

Yo

Yo

Yo

1.5
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(4,1) 2

(3,2) 1

Since feasible region is unbounded so we have to graph
the inequality Z >1 from which we find that resulting
region has points in common with U.F.R.

So Z has no maximum value.

Fifeh GHIT &F FAAT § 3T §HZ > 1 F
3Tl ST g STaa ga d uad g v 2> 1
T FEIT & H $ Al &7 it § 31 Z
ag o IS AT FTET & FohaT |

s -d
SECTION-E

(4x3=12)

36.

Here (TgT) : p(x) = 41 — 72x — 18x2

p'(x) =—-72—36x

p'(x) =-36<0
= p will attain maximum value where p'(x) =0
A p'(x) =0 W p(x) I AT JhdA gram|

Now(3Td) :

p'(x)=0
—72—-36x=0
(a)
= x = —2 s the point of local maxima.

= x = —2 TUET 3=ATH HT T &g g

Yes ,we can apply second derivative test here since
being a polynomial function of second degree p(x) is
twice differentiable.

FITR p(x) T SfaUTd HHIRIUT gt & HIROT
&l IR TRMAR 3aFhedT B
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(b) Maximum profit (3f&hdsT e ):
p(=2) = 41 — 72(=2) — 18(=2)% = 113 units

37.

ﬁmT§m3ﬁ$wauﬁﬁmm

Given differential equation is :
dy+2 = si
I y =sinx
9hX (Type ) :
This is a Linear differential equation of the type :
Ig T gaR &1 Y@ asoer G ¢
dy
E-I_Py = Q,P =P(X),Q = Q(X)
Where degree =1,order = 1
el °rd =1, Pife = 1
General solution :
cdYeh gof
LF.=el2dx = g2x

= y.e?¥ = jsinx.ezxdx +c

=y.e*=I+c

Now (31d):
I=jsinx.ezxdx
e?* 1
I=sinx.7—§jcosx.ezxdx
[ = si er 1 2X 1] : Zxd
= sinx.—-——cosx.e 7 | sinx.e*dx
=i e?* 1 - 11
=sinx.—-—_cosx.e 2
i o sing S22 2
7] =sinx.—-—Jcosx.e
51_ e 1 -
7/ =sinx.————cosx.e

Y5

Y5

Y5

Y5

Y5

Y

Downloaded from cclchabnter com




4(  e*™ 1 ,
[ == smx.——zcosx.ex

5 2
2x
Iz?(Zsinx — CcoSXx)
2x
=>y.ezx=?(251nx —cosx)+c

=y =§(2 sinx —cosx )+ ce™%¥

Y5

Y5

38.

Ram celebrates his birthday on 29" February ,so the
given year is a leap year.

In a leap year, there are 366 days i.e., 52 weeks and 2
days.

In 52 weeks, there are 52 Tuesdays.
Therefore, the probability that the leap year will
contain 53 Tuesday is equal to the probability
that the remaining 2 days will be Tuesdays.

The remaining 2 days can be any of the following :

Monday and Tuesday, Tuesday and Wednesday,
Wednesday and Thursday, Thursday and

Friday, Friday and Saturday, Saturday and Sunday and
Sunday and Monday

Total number of cases =7

Favourable cases = 2

.. Probability that a leap year will have 53 Tuesdays = %

So P(Ram wins the watch) = %

TH HIAT STeAleT 29 BIAT I FATCT & 37
fem g3m a¥ ve T v & |

T a§ # o &7 = 366 AT 52 Heaw T
2 Tt

52 TTdARl # 52 HITelAR gidn3rd: 53 ar
HIEAR o gU AfAA & ot 7 & 3w |
difas ar et & Torg sifsar :
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(ATHIR, FAIAR) (HITIIR, UAR)
(FUAR [ dRaR ) (IRAR ,YhdR)
(FaR AfAER) (AfATR IfAaR)
[faaR, AAIR)

Sl TH IROMH = 7

3eJhel AROTH = 2

3T a¥ H 53 HITGAR gl AT TH & G937 el
T e = -
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