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 A H U T gl had Teh AT § 59 JfaRed g«
Rt off sy A=y gef afe 3 oy & 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. 3 T | g
Ul
HHATH
1. C Forx,y € Rif x = y then (x)3 = (y)3, s0

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

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

gfafada ) R & 39cleY &l & | 3d: f(x) =
x3 3ToIeH ey § |




n HIAT (Let) cosec 1( V2)=y

T
cosecy = —\/_ —COSQCZ = COSGC( Z),
_ T
Y=

A No.ofelementsin A =2x2=4
Each of 4 elements can be filled in two possible
ways .
So, Required number of such possible matrices
=2*=16

TG U A 3aUd] &l G = 2 x 2 = 4
u"caam 3{gal I &l UG TRID! A HRT ST bl

g

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

C gl (Here) |A—1| =2
TR (S0) 4] = . =

ladj A| = |A|"Y, FIq (if) order(A) =n
(S0)  |adj A| = 5% = 25

D @rﬁfﬂﬂ-ﬁﬂﬁ%All other are correct.

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

f(=x) = " Ngin3(2n + 1) (—x)
F(=x) = =™ *sin3(2n + 1)x = —f(x)
So f(x) is an odd function.

fodd functiondx =0

TR £ (x) T VA B 3|




Jﬁwuv—cﬂdxzo

9. tan"(e*) + ¢ J dx J dx j e* dx
-x - 2
eX +e* ex 4+ eix e?* +1
HAT (Lete) = ¢
e*dx = dt
= f at =tan" 't = tan"1(e*) + ¢
t2+1
10. B J 1.dx j sin®x + cos®x
, = , dx
sin?x.cos?x sin®x.cos?x
(sec?x + cosec?x)dx = tanx — cot x + ¢
11. A IRT A A P8 W SR TR gl g |
Particular solution has no arbitrary constants.
2
12. 1 Since the highest power raised to % IS one.
. 2
lfeh 2 BT 1% |
13. B Al rest are scalar. 9 I 3w & |
14. B iz
b & Y G BT TG FICb = W b
A . [adp)\-
Vector component of a alongb = — |b
|b|
_ 18 /..
= 23 + 4k)
b b j@+b =1
> -, 2 5 7
ld|> + |b| +2d.b=1
1+1+2d.b=1
2d.b = -1
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16.

T U A TB JREY &7 Uc-Td g i
A'gB' 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)
ra > P®

— P(B/A) > P(B)

18.

Not Defined

ORI

P(ANB)
_ P(4NB)

0
= Not defined(&l'clﬁ"ﬂ-ﬂﬁ?ﬂ

19.

A is true but R is false. A 8! § T R @A G |
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20.

D A is False since f is not a function but R is true. A

TTeTd & i £ U el T 8 WA R 981 8 |

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.

RGJcd & Fifh YA a € Z H [T 2, (a — a) P
g FRaT g |
U Of¢ T a, b € Z & AU 2, (a — b) B! fauTiord
AT A2, (b — o) B fAWIa H¥m 8@ R
AT B
O O O a, b,c € Z & [T 2, (a — b) DI
YIRS HRATB AU 2, (b — o) BT Wt fTFvTfora s
gd2, (a—b)+ (b——c) = (a—c) vt faufoa
ST |3 R GHHSG g| 3fd: T=g Z H R UH
Joad IaY g

3YdT (OR)
Taking x = a tanf NS




- 3a%x — x3
an | —
a3 — 3ax?

3a?.a tanf — a3tan30
= tan~!

a3 — 3a.a?tan?6
3 tanf—tan360
— tan (Ranatar)
1-3tanz0

= tan"'(tan360) = 36 = 3tan"'x

22,

_11% —270
B:[1 ﬂﬂsz 4

A+23=ff é

A_—23LA=K35

—4 5

(A-FZB)’=|:1 ;

Yo

Yo

Yo

Yo

23.

x =30 f JAd el Il R.H.L.= L.H.L.

3a+1=3b+3
3a=3b+2

=a=b+—
a +3

f will be continuous at x = 3if R.H.L.=L.H.L.

24,

ETIT% : (Giventhat) y — cosy =x

=y +siny.y' =1

= y'(1+siny) =1

1
=Y = 1+ siny
Substituting the values of x and y’ in the L.H.S. of
given differential equation:
x 3Ry’ &AM QU §U Sradhd THIHRUT & ard uef
AIEA |
L.H.S.=(ysiny+cosy+x)y'

= (y siny + cosy + y — cosy) 1+ siny

L _=y=RHS.

= y(1 + siny) TEv—
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31YdT (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 :
A1 FIA(M), TUdI(F), T gH(S) URaTRe o d Ts
g amw@ﬁm@am
= {MFS,MSF,FMS,FSM,SMF,SFM}
E ={MFS,FMS,SMF,SFM}
F = {MFS,SFM}
ENF ={MFS,SFM}
2 1
P(ENF) = ==3

2

Wl |l

P(ENF)

P(E/F) =W=

Yo

Yo

Yo

Yo

s -9
SECTION-C

(3x6=18)

26.

R.H.S= sin7! 15—3 + cos™1

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

3[YdT (OR)
f&a1 8 (Given that ):

f:R—>{xER:—1<x<1};f(x)=1+|x|

G Hv1e: f 0Fdb1E
(To Prove : fis one — one)
Casel: x>0
qd (then) x| = x = f(x) = —
HITl Let a,b €R;a=>0,b = 0and f(a) = f(b)
a b

“1+a 1+0

>a+ab=b+ab

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

= @ _
1—a 1-b

>a—ab=b—ab
>a=>»

Eﬂ:ﬁ@lﬁl@fﬁ(ln both cases):
fla)=f(b) ®a=>b
= f is one — one. (f 1737_9‘5??)
Rz &varg: f ar=rdl 8

(To Prove : f is onto)

Casel:y<0
VyER;—1<y<13x=%ERsuchthat
1y 1}7
YA N &5 A & A

1+ y | y
Y 1+|1+y| 1+(1+y)
Case2:y=>0
VyER;—1<y<1EIx=1LERsuchthat

+

-y
1y ly
T+y 1+y

'Gﬁ:ﬁf@rﬁl?ﬁﬁ(ln both cases):
= f is onto. (f \37’7%75'??)

So f is a one — one onto function.

3d: f TP UFP] AHDIq) BaT 6

Yo

Yo

Yo

Yo

Yo

217,

3{ToYg SOOI o TN §RT FH! G&ehi ol - R
Tt el YARTIR




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]
40

= 12[10 X 80 + 8 x 60 + 10 x 40]

= 12[800 + 480 + 400]
= 12[1680] = 20160 Rs.

15

0.5

28.

fear & (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
= f"(x) = 36x% + 24x — 24 = 12(3x* + 2x — 2)

F(0) = —24<0
={ f"(1)=36>0
f'(=2)=72>0
So by 2" derivative test :
fgcia Sradm st URIe gIRT:

RIHY 3=dd fdg (Point of local maxima): x = 0
£ DT R I=dd | (Local minimum value) :
£(0) = 12

I (A5 foig (Points of local minima):x = 1, —2

f DT R 9 dd JH(Local maximum value):
f)=7,f(=2)=-20

29.

TG (Here):

IA

xsinnx; —1<x<1

= ] — 3
f(x) = |x sinmx| —xsinnx;leSE

3Hd (Now) :

Yo




3 3

f - 1 . 2 .
|x sin mx|dx = xsinmx dx + | —xsinmx dx
-1 -1 1

N W

1
=J xsinnxdx—J x sin tx dx
-1

1

3

—xcosmx sinmx]t —Xx CcosSTXx Sinmx]2
— +

-1 1

T T2 T T2

2 1 1 3 1
T T

Yo

30.

Atx =0

I i 3x+4tanx 0
A

Applying L’Hospital Rule:
L’ Hospital T8 &7 TIRT el |}

_  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:

AT x =0 G AT dedlel & [T Teled f(x) T

foeeT yoR @ gAaReniya fovar S =nfge
3x +4tanx

flx) = x

7 o x=0

dd Then Li_r)r(l)f(x) =f(0)=7

So f is continuous at x = 0

3fd f 3 Teb Yeld BT G |

cx#F0

Yo

Yo

31.

gl (Here):
AB=2-1Di4+(6-2)+@B-NDk=1+4]— 4k




BC = (3-2)i+ (10— 6)j + (-1 -3k
=1+ 4] — 4k
CA=GB-1Di+10-2)j+(-1-7k
=21+ 8j—8k
|AB| = 12 + 42 + (—4)2 = V33
|BC| =12 + 42 + (—4)2 = V33
|CA| =22 +82 + (-8)2 =33 x4 =2V33
3d il ﬁ@ﬂwaﬁﬁwow these three points
will be collinear if ):
|CA| = |AB| + |BC|
2V/33 = /33 + V33 which is true. (G?@‘W?)

GE-¢
SECTION - D

(5x4=20)

32.

T o -ATY (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

wﬁwﬁﬁyﬁr@a%wﬁ%@ww%

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

0 1, 3]x=[ -

= |Al = 1(1+6) — 1(0 — 3)+1(0—1)
= |A|=7+3-1=9%0

1
A=

3Hd (Now):
Ay =741, =3, 413 =—1
Ayy = —3,43;, =0,43 =3
A3y = 2,43, = —3,433 =1

Yo

Yo




7 =3 2
adjA=|3 0 —3]
-1 3 1
Y UDIR (Thus):
7 =3 2
A7l = :1 ad]A—1 3 0 —3]
, Al -1 3 1
W(Since):
1 7 —3 2116
X =A" 1B—— ][11]
0

-4

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

3[YdT (OR)

9 fRor o fRgfafad & 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=H,B= 3/,
0 3 -5 VA 9
|A| =34+ 0
1 exists (SR BTN
Co-factors of A are :
AP TgESS ;

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

Yo

Yo

Yo




ade 1 13 8 1]
= A" =

1= =—|5 —-10 3
Al 343 6 s

113 8 1 31
— A-1p —
=X=A"B=215 -10 3 /5

13 6 —sl|g
{ [13+12+9
= X =—|5-15+27
34_3—9—45
1 [ 34 1
:X:ﬁ 17 | = 2
51l |3,
1
L7 —3/2

Yo

33(a).

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

TI TR fh [-1,0]T¢ 3 — x > 0 AT

[0,1]F¢ x3 —x < 0 dYUT[1,2] G¥ x3 — x = 0 3

2
= J|x3 — x|dx
4 .
= f(x3 — x)dx
-1

+Of(x—x3)dx+1j(x3—x)dx

1 2
4 x*  x2

x2x+
4 2

xt 22
2 2 4

Z7- 7| 7T

=] =

-1 0 1
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1 1

=G G e-GD-T

(=
I—j 1+\/§dx

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

1—] 170059 sinbeos)ds
B 1+ cos © SUweos

25in2%
oy

0
.
sin~ 6 0
= —2] (Zsin—cosz)cosede

(sinf)(cosH)db

2
2cos >
7] 2

COS =
2

7]
= —4jsin2§cosed9

7] 7]
= —4 j sin? 5 (20052 5~ 1) do

= 8js'n26c0526d9+4fs'n26d9
- 50873 3

6
= —2fsin29d8 +4jsin2§d6
=— f(l — c0s26)d6 + 2 f(l — cos6)do

sin26
I=—[8— > ]+2[6—sin9]

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

I =cos™'Wx++1—cos?20(\/x—2)+C

Yo

Yo

Yo

Yo

Yo
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33(a)

I=cos ™Wx+V1—-x(Vx—2)+C

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

3T fd H (in figure ) :
a = semi major axis(t%?fc_'«'?ac &),
b = semi minor axiS(Jfr}Fﬁg &N

0, b)

(09_ b)

Y’

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

a

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

0 0
4b |x a® X

= A=—|=va?—x?+—sin"1-
a |2 2 af,

_ 4b azxn o ab "
=— |7 X 5| = mab square units.

Yo

Yo

Yo

Yo

Yo

Yo

Yo
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33(b)

Given ellipse is :

feam arar dreee
xZ yZ_
?-Fz—l
my=t2 1S i
y=x 5 = T3 X
3T fd T (in figure ) :

a = semi major axis (3/@‘:3??7( G/c‘,’f) =
b = semi minor axis (W@Fﬁg 3/&7’) =

Y

0, b)

B
A A
X X
(— ’ Ouy(a’ 0)

B, (09— b)

Y’

Required Arae @ifSd &% d )=4 = 4. f03 y.dx
3

3
2 8
A=4J§\/32—x2dx=§j\/32—x2 dx
0 0

Yo

Yo

Yo

PRI o il )
— A=—|= — = -
3|2 ] 1
A 8[9 m_ . 72
32 5 T Ssquare units.
34. | Here (Ig0):

F=0-0)i+({t-2)]+ B -2tk
(s+1Di+2s—1)j—2s+ 1k
=i—2j+ 3k +t(—1+j—2k)

i—j—k+s@+2]—2k)

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

The vector equation of a line passing through a point

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

few orw fdg @ & St arenr aar fGw aw &fger b
& HHATAK YGT T HHIHIOT;
F=d+Ab
Given that (T%EIT%)
d=1i+2j—4k

Direction vectors of given two lines :
ar §_§ alair @3t & e afeer:

b, =31 —16] + 7k

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

by X b, &l by 3{Rb, & TTF WG G|

Now (3d) :

Yo




ik
3 —-16 7
. 3 8 =5
So required line is:
37d: aIfSd 3@r 1 FHIT:

7 =1+ 2] — 4k + A(241 + 36§ + 72k)

b, X b, = =24{+36j+ 72k =b

Or
7 =1+ 2] — 4k + (21 + 3] + 6k)

35.

Objective function (36gT eledd) : Z=x+Yy
Given constraints are:
few arT e

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

few arT Ul & AR V@S AR A
fo¥eprar:

) x [-11]0
rTYET y |0 |1
—-x+y=0 x |[-1]0

y |-110
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Conclusion:
There is no feasible region. So Z has no maximum 1
value for the given system.

FpY : Tgt BIs T &7 a1 § 3 Z HT DS
ST AR B |

3{YdT (OR)
Objective function (36¢T Held) :
Z = —=50x + 20y
Given constraints are:

feT I 3rae

x=202x—y=>-53x+y=>32x—3y <12,y >0
Consider the system of lines according to given
constraints:

feT a1T eyl & ITER YW@S AU @
fo¥eprar:

2x —y =-=5 X
Vs
y |7 |5
3x+y =3 x |10
y [0 |3 72
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2x — 3y = 12 X |69 1,
y |0
Corner Point Z = —50x + 20y
(oS 1%@ Z T HAldA(Value of 2)

(6,0) -300(smallest)
(0,3) 60
(1,0) -50
Y

>X

AT 8510
¥ (6, 0)
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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.
S0 Z has no maximum value.

Fifeh G &7 AT § 37 §HZ < —300
HT 3Tl ST gloT
—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 8l v |

Yo
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T -d

SECTION-E (4%x3=12)

36.

Here (I8T) :
(a) Depth of tank %ﬁﬂ'&!ﬂ'@: 2m=H
Volume of tank (%$W SMd)= 8 m3
So area of base of tankﬁ% YR BT &THdA ) =
8/2 = 4 m°= LB
Rate of building the base (3THR & fAHITI &1 &) = 70
Rs/m?

Total cost (@ PIHA)= 70 x 4 = 280 Rs.
(b) LB =4

4
B=2
L
Area of four walls (IR ElaRI &7 &8FHd) = 2H(L+B)

A 2X2(L+4) 4(L+4)
= = — | = —
L L

dA 4
:PUTE=4(1—L—2)=O
= L=2=B= ; =2
d?4A 32
NowﬁzL—g=4>OatL=2
So minimum area of 4 walls (3{d: IRI IR}
D1 AqH &AHd) = 2H(L+B)=16 m?
Min Cost of building walls(@R gIaR| & FH & @
PIHd ) = 16X 45 = 720 Rs.

(c). Cost of least expensive tank (<gAdH Il Td B RSE|
¢l B Pl ANT)= 280+720=1000 Rs.

37.

%?ﬂ'g%ﬂ THRIOT:

Given equation is :

1
y=4x—5x2,xS3




Rate of growth of the plant with respect to no. of days exposed

(a) |tothe sunlight(Td T UHTRT ST B aTel fa-1 ob ATUE
q B ?{@ DIR)
dy 4
dx X
Here(ﬂﬁ):
dy 4
(b) dx X
d?y
W =-1<0
dy
= Ix decreases.
So Rate of growth of the plant will decrease in the first three
days.
31a: Ugal o fat & Ol ) 9fg ot &R weft|
Height of plant after two days (&l fa-1 &1 PIREARTIE)E
(©)
Putting x = 0 in given equation
(i?FEF THBITH x = 0957 )
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(E)) =5, P(A) =~
(@)

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

from heart attack after following yoga

and meditation.)

Then p (4
en <E1>




(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 ~100 100

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 €79 3R I b1 SO
E,- M A Ears Y U=
A =M DI fod BT aRTTST
TR P(E) = P(Ey) =5, P(A) ===

100

Hd
P(E£> — 17 3 e B S & e o
@%a%a?%@m@aﬁjwmw
77 P (E—1>

= [RTTEIT 40% — 40% H 30% H! HH]




(b)

~ 40 30 y 40 28
100 100 100 100

p(i) _ ZaE B TR F e

E,
e @ @ 7T 517 &7 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 R
&WP(%) = T 3R g7 BT TGN 35T o7 7 T

W}?W?i%???ﬁaﬁfgg/aﬁﬁwq@ g.

p(l)- —2*m0 1t
A
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