Subject: MATHEMATICS (041)

Class XII
MARKING SCHEME

COMMON PRE-BOARD EXAMINATION 2023-24

5 |b)3
6 | c)zis maximum at (40, 15), minimum at (15, 20)
7 la)2loglx—3]—loglx—2]+C
8 |d)x+2y>4,x+y>3,x>0,y>0
9 1
b) "
10 | ¢)-75
11 | b) - my
2
12 d)y:2Iogx+x7+c
13 r
a) . ]
14 1d) 27 + 3k
15 1¢)-3
16 |a)-4
17 1
d) .
18 | ¢) V9
19 | (A) Both A and R are true and R is the correct explanation of A
20 | (D) Ais false and R is True
21 | We know that — 1 <sin 2x <1
4<sin2x+5<1+5
4<sin2x+5<6
So, maximum value is 6 and minimum value is 4
22 s la.1+0+p| The equation of the given line is

cos =

JaZ+ B2 42542
x-3/5 y+7/15 z-3/10
1/5 115 -1/10

L la + Bl
V2 JaZ+BZ+12542

Squaring both sides, we get

Its direction ratios are.

a2+ﬁ2+jaﬁzﬂ2+ﬁz+25 {é,l—ls, —;—0}01'{6.2,—3>

::=c1|3——

Direction cosines are fH‘ .+

- I

OR

2 —3

=1 |

)
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23 | o (x4 | ity .4 (37 . 4. (xm® 3m
sIn | CO5| —— |=5m cos ﬁfE+—|:'sm cos| — [=sIn sin| —— ]
W o "'1 _/' o 5 .—"I b 3 - . 5
_F 3m__7
2 5 10
OR
—1<(x’—4)<1= 327 <5345
= xe [—ﬁ,—ﬁ]u[ﬁ,q"g} So, required domain 1s [—\E,—ﬁ]u [ﬁ«f;:l
24 | Vector equation of the line passing through (2, 1, 3) is
—> . a . -
r =(2i+j+3k)+r@ai+bj+ck)
Line r is perpendicular to the given lines then
a+2b+3c=0; -3a+2b+5c=0
a b c . g
rararaated
=a=2kb=-7kandc=4k
Thus, the required vector equation is
% - - - - -~ - Py
r =20+ +3k)+ 2 (21 -7] +4k)
25 |x=2. x = 10.
Therefore, LHL = RHL = f(2) Therefore, LHL = RHL = f(10)
= lim f(x) = lim f(x) = f(2) i = T -
H_-f _H_J f = lim_f(x) = lim f(x) = f(10)
:’xllgl's =xlll’£1+ax+b =5 =>xli11’|a_ax+b= ling+21 =21
=2a+b=5 ..() !
=10a+b =21 (i)
Solving the equation (i) and (ii), we geta=2 b=1
26 . . + I ¥y i‘ -5 " Equating the cocfficients of x A+ B =35
2 —55x+6 XT=3x+6 =
o Equating the constant terms 3A + 2B =35
b S5x—5
‘[_Ll+(.\ —rlm—_‘»)‘: Solving A=_5 and B = 10
_Sx-5 AT B Ry - - dy
(x 2’(.\ 3)—“ l+.\ 3 Jl' 5"(,(,\'_Jl’.\“SJA‘_zll,\‘*‘IUJ.‘_.
Sx=5=A(x-3)+B@-2) =x=5loglx=21+10logix-31+C.
- OR -
Let e* = t, so that e* dx = dt. Then,
dt dt
I:j =[ . _-1(r+2) 1 fe¥+2
' f32— 2z = 31N — |+ C =gin ( )_|_C
NEPPTINE 3 3
27 X 0 1 2
6 10 8 6 4 2
PXY) | — | = | = | = | = | =
36 36 36 36 36 36
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- OR -

: .. ; 1 : . - |
E| = Biased coin is selected —> P( E, ]—E E; = Fair coin 1s selected = P(E, )=—
) - AV 1 (4] 1
A =Head appeared on tossing a selected coin . P{ A2 pl 2 ==
v 4 E, ) 2
A 11
E. P(EL) Pl _ )
By Bayes’ Theorem P(f) = (z ) =TT 13 _1
P(E1) B(£) + P(E) P(+) 22tz 2 3
28 3 Wa—x = 3Va—x+x ] 1dx
Letl= -[1 mdx J- 3—x + f
= f3 Ja—(@=x) 2I=x|3=2
1 VI—x+,[4—(4—2)
=1=1
29 Cormner Value ol 7
Points
(g [REY 0
B{O.41} 1a
D 4,0 -12 = Min
Ef2,.37 O
30 3 Sinx+cosx Let (sinx —cosx) =t = (sinx + cosx)dx = dt
et ] = ff ~Vemax 1-v3
Whenng,tz( "),
6 2
o] = (smx+cosx} . F-1
” —(=sinzx) whenx =—,t = (\ )
3 2
sinx+cosx x V31 dt
= Sinx+cosx — z
>I= fn J=(=1+1-2sinx cosx) dx I= fﬂg J5in 2% dx —fl_ 3 \1—t2
& 2

(sin x+cosx)

:>I—f3

J1=(sinZ x+cos? x—2 sinx cos x)

V31
5 dt

—f(@]ﬁ

(sinx+cosx)dx e V3-1
=>1=J7 B gy e _
I J1=(sinx-cosx)? I=2 IO ] Nrwr = [2sin lt]Dz = ZSin'l( 32 1]
- OR - 1 t(l 5t t)
== |t e’ (-cosec®—— cot—)dt
Put2x=tsothat2 dx=dt 2 ﬁ—zr 2 2 2
i T T
When x =—, t=T ; X =— ,t=— T
2 4 2 = | e" cot E|
I—f ot (l—sint) dt 2 lny2
"'1'.1"'2 1-cost/! 2
1 /2
2

[T ot (1— 2 sint/2 cos tgz) dt
g2 2 sin?t/2 2
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31

Given that y = 3 cos(logx) + 4 sin(log x)
dy

w= i — = L
- (3cos(logx) + 4sin(logx)) = —3sin(log x).x + 4 cos(log x).x

d
= x% = —3sin(logx) + 4 cos(log x)

@y v &

T
—t == dx[ 3 sin(logx) + 4 cos(log x)]|

= -3 COS(lng).i - 4sin(logx).i = —%[3 cos(logx) + 4sin(]0gx)] = —%. y

d2y+dy_ i
dx?  dx xy

d’y = dy
7Sl A3 o o
dx? +xdx y

=X

=X

= x%y,+xy; +y=0

32

Let (a,b) € N x N. Then we have

ab = ba (by commutative property of multiplication of natural numbers)

= (a, b)R(a, b] Hence, K 1s reflexive.

Let (a,b),(c,d) € N x N such that (a. b) R (c. d). Then ad=hc

= cb = da (by commutative property of multiplication of natural numbers
= (c,d)R(a, b) Hence. R 1s symmetric

Let (a,b),(c,d), (e, f) € N x N such that
(a.b)R(c. d)and (c, d) R (e. f).

Then ad =bc, cf=de

= adcf = bcde

= af = be

= (a,b)R(e, f)

Hence, R 1s transitive.

Since, R 1s reflexive, symmetric and transitive, R 1s an
equivalence relation on N x N.

- OR -
x ,x=>0 1:x. x>0 | Forxz0 Forx<0
k=12, x<o B f@=1"%" <0 x x
' 1-x' X f(x) = f(x) =
- 1+x 1=-x
Forx20 Forx<0
s Let f(x) =y, Let f(x) =y
f(x,) =— f(x,) = 5 x
1+x 1 1-x = = x
l " y 1+Xx y 1=-Xx
flx) = fx,) = —
1+x; (x;) 1-x, x=——,forx20 x=—— forx<0
1-y 1+y
f(x,) = f(x,) Putting f(x,) = f(x,)
X1 ___ %2 1 __X2 Here,y E{xER:-1<x< 1}
1+x; 14x; l1=%X3 1=X3
So, x is defined for all values of y.
n(1+ x)=0 + ) || (1 — x)=x(01 - x,)
Xy + X X=X + X% || X3 = X3 X=X — XXy ~ fis onto
. Hence, f is one-one and onto.
X1= X2 X1=X;
Hence, if f(x,) = f(x,), then x, = x, ~ fis one-one
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33 1 2 3 AX=B=X=A""'B
Fk=322‘ 1—25—2 85 15
2 3 2 :h}{:;—E -4 7 ||105] = |20
5 1 —4ll110 10
= |A| =9 = Al exists
-2 5 -2 =p, =15p, =20,p; =10
AndAt==l-2 -4 7 ‘ P b b
5 1 —4
34 | Let Correct Grz:ph: - OR -
X
> -‘\-H"m
X T
. L L X=0
x coordimates of point of mtersection are — 1, 2 Latus Rectum
I ! Required area =2 2/ax dx
Reqmredareaz-[ (x+2)dx+j x2 dx —_a -
=#/a [ Vx dx
-2 -l !
-1 ] 3/2 |a
2 3 | 5,372
_ {X + 2} 4 = :4\'."” H}‘ﬂ
2 3 - o
~2 -1 A
1 1 5 ==ava va
= — 4 —=— 3
2 3 6 8 2
=—d
3
35

As lines are intersecting. (a; — @;). ((b_; X b:.j =0

3 1-b -3
=2 3 4=0 =b=2
5 2 1
. . x—l }r_z 2—3- (jﬂ +1 3.., +2 4_\.+3) . R
Any point on the line = = is (QL+1,30+2, 45 e
2 3 A
: ' ' . . \ \ —4 r—1
For the point of intersection, this point must lie on the line ad = Y = 7
2
2A+1-4 31+2-1 . B
- 5 B 2 =4p+3 =1=-1 point of intersection is (— 1. — 1. — 1)
- OR -
. , —4 r—7 -8
Equation of the line AB: 2= = =% — Z
2 4 4
. . -2 r—3 -4
Equation of the line BC : L _ =z
3 5 3
. . 1 2 _1
Equation of the line CD : x: = 1—’: _ Z -
. . —4 _— _g
Equation of the line DA : x3 =1 — = z -
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Let P be foot of perpendicular from A to CD.
. Coordinates of P are (A — 1. 24 — 2. 2 + 1) for some A

dr’sof APare (A —5.24—-9.2A-7) since APICD

= 1rA-5)+2(2L-9)+2(2L-T)=0C — 03, =37 :}:,_:E
9
. 28 36 83
.. Coordinates of P are (?,?,?)
36 | (1) flx) = —0.1x" + mx + 98.6. being a polynomial function. 1s differentiable

everywhere, hence_ differentiable 1n (0. 12)

()f'(x)=—02x+m

Since, 6 1s the critical point,
F6)=0=m=12

(mi) f(x) = —0.1x% + 1.2x + 98.6
Flx)=—02x+1.2=—02(x — 6)

In the Interval f'(x) | Conclusion

(0. 6) +ve f 1s strictly increasing

i [0, 6]
(6.12) -ve f 1s strictly decreasing
m [6, 12]
OR
(1) f(x) = —0.1x% + 1.2x + 98.86,
f'(x)=—02x+1.2,f'(6) =0,
f'x)=—-0.2
F'(6)=-02<0
Hence, by second dertvative test 6 1s a point of local maximum.
37

(1) For the open box the length. breadth and height is given by (18—2x) em, (18— 2x) cm and

X cm respectively.

(i) Therefore. the volume of box is. V=(18—2x)(18—-2x)(x)=(324x—72x" +4x") cm’

(iii) Now 9V o 324-144x +12x? and d V =144+ 24x
dx dx”
For ﬁ:m 12(x* -12x4+27)=0
dx

=(x-9x-3=0
Either (x—9)=0or, (x—-3)=0
X299 S Xx=3cm

”dzv"l

dxi

. ot x-3

=—144+24(3)=-T72<0
So. V 1s maximum at X =3 cim.

OR

(ii1) Fefer the solution of (iii) as shown above.

Clearly. the maximum volume of open box will be V=(18-2x)(18-2x)(x)=(18-6)"(3)

= V=432 cm’ .

6 /Page




38

P(E;)=1-P(E{)=1-0-65=0-35

P(E) = P(E,).P (Eil) + P(Ey).P (Eiz) =065 x 0-35 + 0-35 x 0-8 = 0-35 x 1-45

=0-51
AN P(E,) . P(E/E,) _ 065X 035 _
0 P (E) ~ P(E,).P(E/E,)+P(E,).P(E/E;) 051 0-45
|
B\ _ P(E,) . P(E/E>) _035x08 _
P (E) "~ P(E,).P(E/E,)+P(E,).P(E/E;) 051 0-55

(i)
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