COMMON PRE-BOARD EXAMINATION 2024-25
Subject: MATHEMATICS (041)

!BOARD 0!

\DIR[CTOR

Class XlI
MARKING SCHEME 7 <
1 d)5 11 b) 4
X
2 c) 30.255 12 b) 7
3 b) 4 13 a2 2
7' 7'7
LoldS 14 |a)4r +j-2k
5 b) n 15 C) 0
3
2 i
6 |31 16 1a 5 S4. units
Y e
8 |bo 18 | b)\27
9 5 19 a) Both A and R are true and R is the correct
a’) 5 5 -
xlog(x>) . log(log(x®)) explanation of A
10 | b)-6,-4,-9 20 (D) Ais false and R is True
21 | p(x) =41 —72x — 18x?, , x = —2 is the point of local maxima of p.
~p'(x) =-=72-36x , Maximum profit = p(=2) (1/2m)
-72 =41—-72(-2) — 18(-2)" =41+ 144 - 72
P =0 =x="2=-2 72D = 182) (1)
36 the maximum profit that the company can make is 113 units,
p"(x) =—
p'(-2)=-36<0
22| ° OR

a+b= 4 + -k

and a—b =-2i +*I~J;I 5k
Consider {n. + b} - (a. - h] =
= (4i +j—k)- (- 2 +3] - 5k)
=38+3+5=0 (1m)
As dot product 1s zero

. (@ +b)and (@ - b)

are perpendicular to each other.

For given vectors g andb »

i k|
axb =|2 6 27|=0
1 A
gives, H (1m)
(Bu—27W)1 - (2u- 27)j+ (2h~ Bk =0

= Bu-27L=0;20-27=0:21-6=0

N 27
(1m) = .:"l.=.3.i.1—? (1m)
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23 | Tetcot ' (x+1)=Aandtan ' x=B - OR -
. 1 -1 2n| . _qf sin2m
= x+1l=cotA = smfl:—: (1/2m) Ag cos [cos?]+sm [ }
(x+1)° +1
!
Also,x=tanB .~ cosB= 1/2m = E+s‘r‘u‘1 sin| t-Z
Vit +1 _ 3 I 3
sin A =cos B [From (1)] o o m m o 3n
I 1 . x2 1 = ?+Slf‘l Slﬂ-é*- = —3—""3- = — =In
= =T =2+ +1l=x"+
JoeH1+1 A+l
1+2x=0= x=—%
24 ICOSE= la.1+0+ 8| 1 la + Bl
4 JaP+BR+2542 :;’.‘;'_E:xmﬁ
: : 25
Squaring both sides, we get al + [32 +20p = al + [32 +25 =oap=—
25
Given f(x) =vtany/x
: 1 1 2 /x
¥) = 2 s secyx
f® tan\/ExseC 1/;XZ\/E = fw= 44/ xtany/x
2 SeCZ*
) ()2
T tany/ Nie)™ = == 2" _2
4 16tan 16 4XZX tanz Taxl w m
26 : - & dx
Let 1= J.(x3+'l)(x2+2)
let »l 2 g B
(2" +1)(x" +2) T (2/2m)
= 1=A+2)+Bx+1)
= 1= (A + B)x* + (2A + B)
On comparing both sides, we get A+ B =0and2A + B =0
On solving above equations, we get A = 1and B = -1
1 1 ) 2x 2x
[ = e 2xdx = —dx - | ———dx
j[l"Jrl .\"+2,J -’.,\'24-] : J.x2+2,(1
" 2 x*+1|
= log|+* + 1| -log|¥ +2| +C = log - +C [(1.5m)
27

Since the event of raining today and not raining today are complementary events so if the probability
that it rains today is 0.4 then the probability that it does not rain today is 1 - 0.4 = 0.6 = P1 = 0.6

If it rains today, the probability that it will rain tomorrow is 0.8 then the probability that it will not rain
tomorrow is 1-0.8 =0.2

If it does not rain today, the probability that it will rain tomorrow is 0.7 then the probability that it will
not rain tomorrow is 1 - 0.7 =0.3

(1 BxP —PxP=0.6%x03-02x0.7=0.04.

(11) Let E, and E, be the events that it will rain today and it will not rain today respectively.
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P(E,)=04& P(E,)=0.6

Abetheeventthatitwillraintomﬂrmw.P( ) B&P(z)—[}.?

We have, P(4) = P(EI)P( )—i—P{Ez)P( ) X 0.8+ 0.6 x 0.7 = 0.74.
The probability of rain tomorrow 1s 0.74. | 1m)
- OR -
Ans: Let X denote the Random Variable defined by the number of defective items.
4 3 2 (2 4] 8 21 1
PX=0)= —x—=— PX=1)= 2x|—x—|=— = =2,=_—
( }555 ( ) ]5515 P(X2)5<515
Xi 0 1 2
i 25 8/15 15
PiXi 0 8/15 2/15
10 2
Mean = X, =—=—|(1Im
S pa=10-2
28 1Y .
Let/=[——"dx  ..()
pltcos™ x
T (m—x)sin( Nk -
n—x)sin(m—x e
: ! e = j fla—x)dx | = = dex (i)
o 1+[cos(m— x)] 0 1+cos’ x
Adding (i) and (ii), we get 21 = Jﬂdx
1+cos X
Putcosx=f = -sinxdx=dt
Also,x=0 = t=landx=1 = t=-1
-1 1
—ndt dt
e T i
S 27 1+t
2
I=£[tan_lt]1_l=£[tan_l(1)—tan_l(—1)] Sy i B | 8 L
2 2 2| 4 4 4
29
Y
NN

6_.
4 N
4- {B(3.4) (1.5m)
i / 0 (0,0) 0
/"c ©.2) A(7,0) 91
1
i (-3, 0) A (7,0) = B (3’ 4) =21

1 1 I 1 I 1 1 1
Fesde i A TGP R R VA ERR) AR SR e
2-346 =0 % ;| C(0,2) =30

minimum value of Z 1s =30 at (0. 2) (0.5m)
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30 2 3, 3
Consider I = | |x°—-2x|dx
L [= -[§—4-l+1:|+[9—9—§+4]
2 —(x2 —2x) where 1 < x <2 3 3
|x*—2x| =

(x* -2x) where 2<x<3 7 8
2 3 -
I=L|x —2x|dx+_[2|x —2x|dx

I = Lz—(xz —2x) dx + E(x2 —2x) dx

Let 1 = !12 5—4x—x%dx - j'_l21|’—{x2+4x—5}d1 = ‘[_]2\/—(3:2+4x+22—22—5)dx
= J-_lz\/—{(x+2)2_9}dx — J‘_lz’/32 _(x+2)2d,1.
1

2

x+2 2 2 3 5 _1(.1‘+2] 9 n 9
= 3 —(x+2) +—sin | —— = O _’n
{ > (x+2) > 3 L 0+2.2 (0+0) = o

dy

. . . . . 2
Ans: Given differential equation is x——y=x".&"
X

31

4 3 xe*, which is of the form &y +Py =Q
dx x dx °

Here, P = & and Q = xe*
X

: A 1
LR, = P = ej Pl N -

The solution is given by y.L.F. = JQ xLF.dx+C
1 1 1 7 _ Im
y— = fngfx;d“c — ;f = [e'dx+C = % =&+ C = .ii :g:).l..(i;
Giveny = 0 when x =1
from eq (i), we get 0 = 1.¢' + C.1 iy IF —op
- OR -
dy _ y dy _y y
We have, xa— y—xtan(;) = -d—x——;—tan(;),
which is a homogeneous differential equation.
Now, puty=vx = d—y=v+xﬂ
: dx dx
dv dv dv dx dx
V+X—=vy—tany = X—=—tanv — =—— = cotvdv+—=0

dx tanv i X
) (Im) |

Integrating both sides,we get loglsin v| +logx=logC = xsinv=C = xsin =C
1

n T
Whenx=1,y= —,weget 1l-sinl—|=C = C=—
B i (4) 2

So, xsin(Z )= % is the required particular solution.
X 2

% |
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32|S={(a.b):a.bERanda = b’}
(1) , (1 1)
Reflexive: As l _-1 l ‘ where l € R, 15 not true | —,— ] €S
2 2 2 V2 2 /
Thus. S is not reflexive. [(2:2M)
Symmetric: As (-2) = 3°, where -2. 3 € R. is true
but 3 < (- 2)3 15 not true
re. (-2, 3)ESbut(3 -2)&S. Thus. S 1s not symmetric (1.5m)
P 3
(3) 3 (4) 34 A
Transitive: As 3 < [ E and E [ E ] where 3.—.— ER aretrue but 3 < | : | 15 not tru
2 VD)
(3 47 (, 4"
Le.. tS—‘ES1nd[EE| [ ?|ES
Thus. R is not transitive. ] m o
Hence. S 1s netther reflexive nor symmetric nor transitive (0.5m)

OR
-1
Here, f: A — Bis given by f(x)= x—z,
where A=R-{2}and B=R - {1}
Let flx,) = fix,), where x,, x, € A (i.e., x; # 2, x, # 2)

-1 -1
— ML _ %

X,—2 x,-2 = X -1 x-2)=(x-2) (x,-1)

= XX -2 - tl=xx%-X5-2G61+2 = -2 - Xy =-%; - 2%

1 2
= x, = x, = fis one-one. |(2.5M)

Letye B=R-{l}ie,ye Randy#1
such that fix) =y

= Xl =y =2(x-2)y=x-1
2y-1

= xy-2y=x-1 =2x(y-1)=2y-1 = x:y—l
}P_

2 —

= fix)=ywhen x = B € A(asy#1)

Hence, fis onto. (2.5m)

Thus, fis one—one and onto.

33 yBr+l2 =>x'=2x+3 =x2_2x-3=0 =>x=3-1

: (Im)
Required area = I_l {{81‘ + 12] — 457 }dx

3

3
« d;i > = 4]_31(2x+3—x2)dx = 4{x2+3x—%}
-1
| - 4{{%9—9)—[1—3%}

4x2=yand line isy=8x+12 128
we get 4x? =8x + 12 =3 = units
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34| xt+tytz=11
2x +3y+3z=33 _ 9 -3 0
x—2y+z=0 adj(4) _| 1 o -
1 1 1 X 12 -7 3 1
A=12 3 3|.X=|y| and B=|33 X 19—3012
_ 41 =2 B
1 1 1 z -7 3 1]/0]
Al=12 3 3 X 108 -99 9 3
1 1
1 -2 1 =|y|=—|12+0+0 =512=4
=1(3+6)-1(2-3)+1(-4-3)=9+1-7=3 z ~84+99 15| |5
oo AT exists, No. of awards for honesty = 3
No. of awards for helping others = 4 15m
No. of awards for supervising =5 (1.5m)
35

shortest distance between the lines 7 = G, + Ab, and ¥ = d, + b, is given by
4| @ =3)-G b,)|
|6, X b, | |

Comparing the given equations with the equations

¥ =d, + Ab and ¥ = a, + ub, respectively, we have

G =4i—j,d,=i—j+2k b =i+2j—3k and b, = 2i +4;- 5k

i j k
and by xb, =|1 2 -3|=2i-j+0k
2 4 -5

o (51'2—51)-(51x52)=(—3?+0}'+2fc)-(2?—}'+ofc) =—6+0+0=-6
and|51 x52|= /4+1+0=J§

. (@-a) Bxb)| 6
Shortest distance = | 51 - 52 | = E units.

- OR -

4

r=2 (i)
Y2 z¥

Equation of diagonal PR: -
8 2 11

(=5 v+3 -1
Equation of diagonal QS: 16 -}1.; - 3

General points on PR & QS are (8k+4,2k+ 2,11k—ﬁ) and (6t+5,12t—3,—3t+1)
for real numbers ‘k’ and ‘t’ respectively.

For point of intersection of PR and QS: 8k+4=6t+5, 2k+2=12t-3

1 1 1
Solving, we get k = E A= E .. The point of intersection is | 8, 3,-5)
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36 | (i) E1 be the'eventthat he guesses | (1) P(E,/ 4)=
E2 - he copies _ P(Ey)x P(4]E;)
E3 - he knows the answer. P(E,)« P(A/ E,)+ P(Ey)x P(4/ E,) + P(E;) x P(4/ E;)
A- he answered correctly. 1
1 1 —=1
P(El)z_ P(E’J:'Z— P(E;)=— 2 6
= P(E, A)= = =—
3 2 E D= T T 1T 11 . 7
1 1 —x—+—x—+—x1
P(E3)=1—[E+EI=1—?=T 3 B 6 4 2
) ! " - - P(A4)=P(E)» P(4/E)+P(E,)« P(4/E,)+P(E,)« P(4/ E,)
(1) P(A4 E1}=§.P(A E,)=1 1 l_lxl lﬂzi
38 6 4 2 12
37

Ans: (a) Height of open box =x cm
Length of open box = 20 - 2x and width of open box = 20 -
~ Volume (V) of the open box = x (20 - 2x)(20 - 2x)

dv .
d_ =x-2(20-2x)(-2)+(20-2x)"= (20 — 2x)( -4x + 20 — 2x) = (20 — 2x)(20 — 6x)
x
Now. (:;—V= 0=20-2x=00r20-6x=0 = x=1{}or?
I

®) ¥ = (20— 2x)(20— 6x)
dx

‘H; = (20— 2x)(=6) + (20— 6x)(=2) = (-2)[60 — 6% + 20 — 6x] = (-2)[80 — 12x] = 24x — 1¢
For ;!.:——II:II dv — < 0 and for x=10. d I: 0
3 dx” dx”

. . 10
volume will be maximum when x=—

38

Ans: (1) f{x) =—0.1x* + mx + 98.6. being a polynomuial function, is differentiable
everywhere. hence, differentiable in (0. 12)

(1)f'(x)=—02x+m

Since, 6 1s the critical point.

f(6)=0=>m=1.2

(ifi) f(x) = —0.1x% + 1.2x + 98.6

fi(x)=—02x+12=-02(x —6)

In the Interval | f'(x) Conclusion
(0. 6) +ve f 15 strictly increasing in [0. 6]
(6.12) -ve f 15 strictly decreasing in [6. 12]
OR

(111) f(x)=—-0.1x*+ 1.2x + 98.6.

flx)=—02x+12. f(6)=0

Fi(0==02

f'(6)=-0.2-

Hence, by aeccrnd derivative test 6 1s a point of local maximum. The local maximum value = f(6)
=—01=26"+12x6+98.6=102.2
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