BOARD OF SCHOOL EDUCATION HARYANA
MARKING SCHEME
CLASS: 12" (Sr. Secondary)
Practice Paper 2024 — 25 SET - A

Tford

MATHEMATICS
[ Hindi and English Medium |
(ACADEMIC / OPEN)

o Hfcher THH H U T gl had Tah AT § 59 JfaRed g«
A off Sy Ay gef afe 3 ooy & O @8 § |

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. W T | g
YT
HATS
1. C For x,y € Rif x = y then (x)3 = (y)?, so

f(x) = x3 is one-one.
Cube root (preimage) of any negative number does
not existin R , so f(x) = x3 is not onto.

x,y € RBTATARG x =y (x)3 = ()3, 3k
f(x) = X TSI |
forei oY RUTlcHs H&aT &1 uafefel (I

gfafeFs ) R & 39ceY 18l § | 31 f(x) =
x3 3ToIeH ey § |




_r HIHT (Let) cosec 1( V2) =y

T
cosecy = —\/_ —COSeCZ = COSGC( Z),
A

yZZ

A No. ofelementsin A =2 X2 =4
Each of 4 elements can be filled in two possible
ways .
So, Required number of such possible matrices
=2%=16

3{TegE | A 3faUdl P ABAT = 2 x 2 = 4
u?aam YAl B! &l FHT TRIeh! I HRT T Thal

3

3(q: Ut qifed SMogl &t G- =24=16

C gl (Here) |A_1| = l
T (So) 4] = 7 =

ladj A| = |A|"Y, FIq (if) order(A) =n
(So)  ladj A = 5% = 25

D Yy gt ol % All other are correct.

1 V=X—T
d
ik
x? d
Ex..e g _ d_£ _ 2x. e’
Sinx dg dg —sinx
ax
B f(x) = e *sin3(2n + 1)x

f(—=x) = e€0s*(=%) gin3 (2n+ 1) (—x)
f(=x) = —ecoszxsin3(2n + Dx =—f(x)
So f(x) is an odd function.
a

fodd functiondx =0

SR £ (x) T VA B 3|




Jﬁwww:o

tan"1(e*) + ¢

j dx _J dx _Jexdx
ex+e* ex+i_ e?* +1
ex

HIAT (Lete*) =t
e*dx = dt

dt 1 i
= t2+1=tan t=tan""(e*)+c

10.

dx

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

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

11.

Ay 5§ PIs W SRR T8I gl g |

Particular solution has no arbitrary constants.

12.

. . . d%y .
Since the highest power raised to d—szl 1S one.

a@ﬁﬁ”ﬁ‘aﬁ1%|

13.

All rest are scalar. JIS 4 31few % |

14.

U‘l

b’ & ST G BT FIST JTF = l‘i|2 b
b

Vector component of a along b= j
b]

S

15.




16.

T U A TB JREY &7 U4 2 di
A'FB' Y IRER W&dd geATd it 3fd:

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

17.

P(A/B) > P(4)
P(ANB)
P P(A)
P(ANB)
P(4)
— P(B/A) > P(B)

> P(B)

18.

Not Defined

ORI

P(ANB)

_ P(ANB)

0
= Not defined(&l'clﬁ"ﬁ-ﬂﬁ?l)

19.

A is true but R is false.Aﬂg)f%tR_g.’RW%|




20. D A is False since f is not a function but R is true. A
T & i £ U Bo T 8 W R TET B |
s -9
SECTION - B (2x5=10)
21. R is reflexive, as 2 divides (a —a) Va € Z

If 2 divides (a — b) then 2 divides (b —a)V a,b € Z
So R is symmetric.
If 2 divides (a — b) and 2 divides (b — a)
Yab,ceZ
Then 2 divides (a — b) + (b —c¢) i.e.(a — c).
So R is transitive. Therefore R is an equivalence
relation.

R W § Hifh G q € Z & [T 2, (a — a) B
g a8 |
U Of¢ T a,b € Z & AU 2, (a — b) B! fauTRord
AT A2, (b — o) B i fauTiorg &3 |3 R
AT B
U g T a, b,c € Z & [T 2, (a — b) DI
fUIRTa a1 8 AU 2, (b — ¢) BT +f FATTTg =t
g2, (a—b)+ (b——c) = (a—c) vt faufoa
ST (3(: R AHMHSD g 3fc: T I Z H R Th
Joad TaY g

3YdT (OR)

Taking x = a tanf NS




- 3a%x — x3
an" | —
a3 — 3ax?

3a?.a tanf — a3tan30
= tan~!

a3 — 3a.a?tan?0

— tan-1 (3 tane—tan39)

1-3tan?6 1
= tan"!(tan360) = 360 = 3tan"'x
22 I -2 3 . — —2 1 1/2
! 11 Z(J’A [3 220
B:[1 2];232[2 4 72
-4 1 1
a+2B=|" o 2
r_[—4 5
(4+2B) =7 ; "
23, x =3G0f GAd G TG R.H.L.= L.H.L.
1
f will be continuous at x = 3if R.H.L.=L.H.L.
3a+1=3b+3
3a=3b+?2
=>a=b+§ I
24. %CIT%:(Given that) y — cosy =x

=y +siny.y' =1
= y'(1+siny) =1
1
=y =—-
y 1+ siny
Substituting the values of x and y' in the L.H.S. of
given differential equation:

x 3R y' & A [T §U Sradhd THIHRUN o aTH U
HIEAW:

L.H.S.= (ysiny +cosy+x)y'
= (y siny + cosy + y — cosy)

1

1+ siny

= y(1 + siny) =y =R.H.S.

(1+siny)




3[YdT (OR)

dy 1+y?
dx 1+ x2
dy dx

1+y T 1+x2

=>f - | -
1+y T+ax2 €

= tan"ly = tan"'x + ¢

25.

Let mother (M), father(F), and son (S) line up for the
family picture, then the sample space will be :
HMET A, TUd(F), W& g3 (s) uRaie o § @
%a“rl;rfamzf afY Faferad g
= {MFS,MSF,FMS,FSM,SMF,SFM}
E = {MFS,FMS,SMF,SFM}
F = {MFS,SFM}
ENnF ={MFS,SFM}

P(ENF) =

(@)W [l \S]
w

P(ENF)

P(E/F) =W=

Y

Y

Y

Y

s -9
SECTION - C

(3x6=18)

26.

.5 _
R.H.S= sin 11—3+cos 1

vl |l w




v 15 _
TJel Here sin!==tan 1=
13 12 13

RHS= tan 1> + tan~12
12 3

5 4

_+_

_ -1 12 " 3
= tan 1_ixﬁ
127 3

5+ 16
= tan 1<11_2§>

9

3YdT (OR)
fean % (Given that ):

f:R—>{xER:—1<x<1};]‘(x)=1_|_|x|

G Hv18: f 0Fdb1E
(To Prove : fis one — one)
Casel: x>0

dd (then) |x| = x = f(x) =$
HIl Let a,b €R;a=>0,b = 0and f(a) = f(b)
a b

“1+a 1+0

>a+ab=b+ab

V2




>a=>»
Case2: x <0
a9 (then) |x| = —x = f(x) = —
HI7 Leta,b € R;a < 0,b Slg)andf(a)=f(b)

a J—
“1-a 1-b
=>a—ab=b—ab
>a=>»,
a:ﬁ@lﬁ@fﬁ(ln both cases):

f@=f(b)ea=b
= f is one — one. (f W?)
R #ear8: f aToIdt 8

(To Prove : f is onto)

Casel: y<0
VyER;—1<y<13x=%ERsuchthat
1L 1L
(L) -—T T e

1+ y | y
Y 1+|1+y| 1+(1+y)
Case2:y=>0
VyER;—1<y<13x=%€Rsuchthat
Y y

y 1+y 1+y
f( >: _ )
1 —_—

1=y 1.3(_—); 1_(1 y)

! fRufaal ff(ln both cases):
= f is onto. (f \37’7@75'??)

So f is a one — one onto function.
3: f TP UFP] A3 BaT6

=y€ER

+

V2

V2

V2

V2

2

27.

3{Togg STSNTIUTd & TN §RT FH! &ehi bl - R
UTeT el YRR -




The total amount of money that will be received from
the sale of all these books can be represented in the
form of matrix multiplication as :

80
Pd ¢ RIRI(Total Amount )=12[10 8 10] [60]

1.5
40
= 12[10 x 80 + 8 X 60 + 10 X 40] 0.5
= 12[800 + 480 + 400]
= 12[1680] = 20160 Rs. 1
28. | feIm § (Given that):
f(x) =3x* +4x3 — 12x2 + 12
= f'(x) = 12x3 + 12x? — 24x
= f'(x) =12x(x —1)(x + 2)
= f'(x)=0atx=0,x=1,x= -2 1
= f"(x) = 36x% + 24x — 24 = 12(3x* + 2x — 2)
£1(0) = —24 <0
—=1{ ") =36>0
' (=2)=72>0 1
So by 2" derivative test :
fgdia S s TRI&0T GIRT:
T I=dH T%Fg’ (Point of local maxima): x = 0
Jicdl RIHIT J=dd JH (Local minimum value) :
£(0) =12
Rﬂ:ﬁqﬁwm (Points of local minima):x = 1, —2
f DT RIFY A9dH AM(Local maximum value): 1
f)=7,f(=2)=-20
29. | =gl (Here):
xsinntx; —1<x<1
fx) = |x sinmx| = —xsinnx;leS; Y

3Hd (Now) :




3 3

2 1 2
f |xsinnx|dx=f x sinx dx+J —x sinmx dx Ya
-1 1 -1 s 1
2
=J xsinnxdx—J x sinmx dx
-1 1
3
—xcosmx sinmx]* —X COSTX Sinmx]2
-| | -1
T m? |4 T m? 1 1
_ 2 [ 1 1] _ 3 4 1
m 2 mwl w w2 1
30). Atx =0
I i 3x +4tanx 0
A s
Applying L’Hospital Rule:
L’ Hospital T8 &7 TIRT el |}
. 0 3+4sec2x_3+4_7
Imfe) = lim—— N N 1
So at x = 0 for being continuous function should be
redefined as:
AT x =0 G AT dedlel & [T Toled f(x) T
et YR & qaAuReNNT fohar ST =g e
3x +4tanx
. cx#F0
fo) = 1
7 o x=0
dd Then lim f(x) = f(0) =7
x—0 Y
So f is continuous at x = 0
3(d £ 3d Uh Idd B g |
31. gl (Here):

AB=2-1Di+(6-2)+@B-NDk=1+4]— 4k




BC=B-2)i+10-6)]+ (—1—-23)k

=1 +4j — 4k
CA=3B-1Di+10-2)j+(-1-7k
=21+ 8j — 8k

|AB| = /12 + 42 + (-4)2 = V/33
|BC| =12 + 42 + (—4)2 = V33
|CA| = /22 + 82 + (=8)2 = V33 x 4 = 2V/33
3d il ﬁgﬂi@@ﬁqﬁwow these three points

will be collinear if ):
|C4| = |4B]| + |BC|
233 = V33 + V33 which is true. (G’?%W?)

Gs-¢
SECTION - D

(5%x4=20)

32.

T 1 G&Te (Let the three numbers are) = x,y,z
UHTJHR ( According to question):
x+y+z=6
y+3z=11
x+z=2y =>x—-2y+z=0

wﬁwﬁﬁaﬁ@a%wﬁ%@ww%

This system of equations can be written as:
AX B where 57'(_57
0

0 1, 3]k -

= Al =1(1+6)—1(0 — 3)+1(0—1)
= |A|=7+3-1=9=%#0
Hd (Now):
Ay =741, =3,413 =1
Ay =—3,4,, =0,4,3 =3
A3y = 2,43, = —3,433 =1

1
A=

V2

V2




7 =3 2
adiA=|3 0 —3]
-1 3 1
YU UDR (Thus):
1 17 -3 2
Al=—.adjA==|3 0 =3
141 -1 3 1
W(Since):
17 —3 2 6
X=A"1'B=- 3 11
- 0

SQUUDPR (Thus):x =1,y=2,z=3

3[YdT (OR)

9 fRor o Rgfafad & Tu A @ ST 9o & -

The given system of equations can be written as:
AX = B,where 5’57

2 1 1 1
A=[1 -2 -1], X=PLB=36
0 3 =5 z 9
|A| =34+ 0
1 exists (SR BRI
Co-factors of A are :
AP YgHSS ;

All =13 ,A12 == 5,A13 =3
A21 = 8,A22 = —10,1423 = —6

A3y =1,43; =3,433 = =5

13 8 1
= adjA=|5 -10 3
3 -6 -5

V2

V2

2




_1:

5 —-10 3

Al 343 6 s

ade 1 13 8 1]
= A =

113 8 17|12
=X=A"B=2|5 -10 3|3,
(3 -6 =5l] 9

1 [13+12+9

= X =—|5-15+ 27

34| 3 _9_45

_ 1

1 [ 34 1

$X=ﬁ 17 | = 2

|51 —3/2

1
L7 —3/2

V2

33(a).

We note that x3 — x > 0 on [—1,0] and x3—x<0on
[0,1] and that x3 —x > 0 on [1,2] ,S

gHCEd € [ [—1,0]T¥ x3 —x>oa%rr
[0,1]F¢ x3 —x < 0 dYUT[1,2] G¥ x3 — x = 0 3

2

I = jlx — x|dx

-1
0

= f(x3 — x)dx

+0f(x—x3)dx+!(x3—x)dx

2
xt  x2

N

1
x2  x*

2 4

0
xt  x2

7772 T

-1

=1 =

0 1




1 1 11)11
4

=1=~(3-3)+G-7)+4-2-(53

33(b). V%
I:J ’1+\/§dx

HIET (Let ) x = cos? = dx = —2sinfcosOdO

1—] 1= cos8 osingcoss)ds
B 1+ cos © 2SUeos

Zsinzg
oy

0
.6
sin~ 6 0
= —ZJ (Zsin—cosz)cosede

(sinB)(cosH)db

2Y
2cos >
7] 2

COS =
2

7]
= —4jsin2§cosed6

7] 7]
= —4 j sin? 5 (26052 5~ 1) do

= 8js'n26c0526d9+4fs'n29d9
- 50875 o

6
= —2fsin29d9 +4jsin2§d6
=— f(l — c0s26)d6 + 2 f(l — cos6)do

sin260
I=—[9— > ]+2[0—sin9]

= 0 + sinfcosf — 2sinf + C
=60+ sinf(cos6 —2)+ C

I =cos™"Wx++1—cos?20(\/x—2)+C

V2

V2

V2

V2

2




33(a)

I=cos Wx+V1-x(Vx—2)+C

3YdT (OR)
Given ellipse is :
fear arar e
xZ yZ
E'Fﬁ_l
x? b ————
=>y=+b 1—?=ia as —Xx

&Wﬁ‘f | (in figure ) :
a = semi major axis( & e &),
b = semi minor axiS(J/«-._QFﬁg 310
N

(0, b)

(‘— a, 0) ( dx (a, 0}

(0~ b)

B
s A A
B
N
Y

Required Arae @ifSd &% d )=4 = 4. foay. dx
a

a
b 4b
A=4j— az—xzdxz—J a? — x? dx
a a
0
2 a

0

4p |x a X
= A=—|zva?—x?+—=sin"! -

a |2 2 af,
a’> 1w
_X_
2 2

_4b

= mtab square units.

a

V2

2

V2

V2

!

V2

V2




33(b)

Given ellipse is :

ﬁmwaﬁaﬁ:

\’rﬂ?ﬁf H (in figure ) :
a = semi major axis (W@%’?ﬂc Jfé}f) =

b = semi minor axis (W&Fﬁg 3/&'7’) =

(0, b)

dx (a, 0)

(0,-b)

Required Arae @ifSd &% d )=4 = 4. f03 y.dx

3 3
2 8
A=4J§\/32—x2dx=§f\/32—x2 dx
0 0

32 x]’?

A=—|— 2 42  oin—1_
== 312 3 x4+ > sin 3]0
8[9 T _ ¢ "
31223 T square units.

A=

V2

vz,

V2

vz,

34.

Here (T81):
F=0-0)i+({t-2)]+ 3 -20)k
F=(G+1Di+2s—1j—2s+ 1k

?=1-2]+3k+t(—=i+j—2k)

P=1—j—k+s@+2f—2k)

2




a;=i—2j+3k, b =-1+j-2k
o, =i—-j—k, b,=i+2j-2k
a; —a; =j —4k
|t gk R
by Xxb,=|-1 1 —2(=20-4j-3k
1 2 =2
5.p.= [(baxba)- (@ @)
|by X b,
(2t —4j —3k).(J — 4k )‘
S.D.) =
TGS D-) ‘ VAT 649
8 8
S.D.= = it
‘I\/ﬁl‘ mums
S{YdT (OR)

The vector equation of a line passing through a point

with position vector @ and parallel to a vector bis
given by :

few orw fdg @& St arelr aar fGw aw &fger b
& GHTGR 1T HT FHAIT:
F=d+b
Given that (%CIT %):
d=1i+2]— 4k

Direction vectors of given two lines :
ar §_§ alar ¥@m3it & e afger

b, =3t —16] + 7k

b, = 31+ 8] — 5k
b_1> X E will be perpendicular to both bT and E .

by X b, &l by 3{Rb, & TF IGY G|

Now (3d) :




ik
3 —16 7
3 8 -5
So required line is:
a: Iifsa 3@ &1 GHIHIOT:;

7 =1+ 2] — 4k + A(241 + 36§ + 72k)

b, X b, = =247+36j+ 72k =b

Or
7 =1+ 2] — 4k + (21 + 3] + 6k)

35.

Objective function (36gT eled) : Z=x+Yy
Given constraints are:
few arv 31

x20x—-y<-1,-x+y<0y=>0
Consider the system of lines according to given
constraints:

feT a1T st & AR V@S AR
e

x [-110
—v=-1
ey y |0 |1
—-x+y=0 x [-1]0




Conclusion:

There is no feasible region. So Z has no maximum
value for the given system.

fpy : U8l Bls YT &7 el § 3{d: Z BT Blg
HYHFTH AT |

3[YdT (OR)

Objective function (36¢T Held) :
Z = —=50x + 20y

Given constraints are:
feT T 3
x202x—y=>-53x+y=>32x—3y<12,y=>0
Consider the system of lines according to given
constraints:

fT 91T et & ITER Y& T @
IGEIEE

2x—y=—5 X
y |7 |5
3x+y =3 x |10

V2

72




2x — 3y =12

Corner Point Z = =50x +20y
(%ﬂ'ér 1%@ Z T AlA(Value of 2)
(6,0) -300(smallest)
(0,5) 100
(0,3) 60
(1,0) -50

>X

7 5010
¥ (6, 0)

2




Since feasible region is unbounded so we have to graph
the inequality Z < —300
—50x + 20y = =300 = —5x + 2y = =30

X |6
y [0 |2

from which we find that resulting
region has points in common with U.F.R.
So Z has no maximum value.

Fiteh I &7 AT § 37 §HZ < —300
HT 3Tl ST gl
—50x + 20y = —=300 = —5x + 2y = =30

X |6
y [0 |2

fSad g7 ¥ urd € & Z < —300 &1 g&erd &7
H Fo Fish &7 o § 3T Z 1 ;g o
TSI AT el al dehdT |

2




T -d

SECTION — E (4x3=12)

36.

Here (J&T) :

(a) Depth of tank (%$ Pl TI?TI_ECF 2m=H
Volume of tank (%$ DT 3ATId)= 8 m3
So area of base of tankﬁ% YR BT &THdA ) =
8/2 = 4m?= LB
Rate of building the base (3IYIR & FHT Bt aX) =70
Rs/m?
Total cost (@ PIHA)= 70 x 4 = 280 Rs.

(b) LB =4

_ 4

L

Area of four walls (IR GIARI BT &AHd) = 2H(L+B)
4 4
=A=2 ><2(L+z> =4(L+Z)
pur A _ 4 (1 4) 0
= — = - =
dL 4LZ
= L=2=B= > =2
d?A 32
NOWWzL—3=4>OClt-L=2'
So minimum area of 4 walls (3d: IRI EIaR]
&1 GAqH &Fhd) = 2H(L+B)=16 m?
Min Cost of building walls(¥R GIaR! & fAH0 &1 Ha
PIHd ) = 16X 45 = 720 Rs.

(¢). Cost of least expensive tank (<ITH TARTd J FT
¢l B Pl NTA)= 280+720=1000 Rs.

37.

%?JT§34T GHRIOT:

Given equation is :

1
y=4x—5x2,xS3




Rate of growth of the plant with respect to no. of days exposed
to the sunlight(d T UHI SUA 81 aral fa1 o amdef

d
@ | g e R):
dy
=4 —
dx X
Here(’q_Efr):
dy 4
(b) dx X
d?y
W =-1<0
dy
= Ir decreases.
So Rate of growth of the plant will decrease in the first three
days.
31ct: Tgd o ferl H 1Y ) gfg T o= weit |
Height of plant after two days (G &1 ST T B HaTs) -
(©)
Putting x = 0 in given equation
(;?ygvyn?aﬂw#x = 077 ?)
y = 4x—§x = 4(2) ——(2)2 =6cm
38. | Letevent E;= patient follows yoga and meditation
course.
E, - patient follows prescription of certain
drug
A = patient suffers from a heart attack.
So P(E) = P(Ex) =3, P(A) =15
(@)

Now P (Ei) = Probability of suffering a patient
1

from heart attack after following yoga
and meditation.)

Thenp (4
en (El)




(b)

(©)

= Given 40% — reduced by 30% of 40%
40 30 40 28

=700 100 X100~ 100

A

Now P ( ) = Probability of suffering a patient

2
from heart attack after using drug

rhen p ()
en E2

= Given 40% — reduced by 25% of 40%
40 25 40 30

=700 100 1100 100

Using Bayes’ Theorem:
Now P (%) = Probability of a patient followed yoga
and meditation course given that he had a heart attack.

1 28
P(ﬂ)_ 2 * 100 _ 14
A) 1,28 1,30 29
27100 27100

AATYSAT E, = 00 3 479 3R I &1 SO
E,_ It A Ea18 &l uArT
A= &I foqd ST ERTTST
TR P(E) = P(Ey) =5, P(A) ===

100

Hd
P(E£> — 7 3 e B SR & e o
@%a%a?%@y@aﬁjwmw
77 p <E_1)

= [RITEIT 40% — 40% H 30% B! HH]




(b)

(0)

~ 40 30 y 40 28
100 100 100 100

p(i) _ FaE B TR F e

E,
e @ @ gldiT 517 &1 wifddar
A
WP(E—Z)
= [RTTEIT 40% — 40% H 25% P] HH]
T 40 25 40 30
=700 100 100 100

S THT BT TN B TR
3§ P (”"7) = T 3R g7 BT TGN 35T o7 7 T

W}?ﬂfﬁ/@fﬁ?ﬁ&ﬁ@gf&ﬁﬁww &
-

2)-1 28 1_ 30 29
210072 * 100




