MARKING SCHEME Q}AIIEEHINIIIA
CLASS XII
MATHEMATICS (CODE-041)
SECTION: A (Solution of MCQs of 1 Mark each)

Q no.

ANS

HINTS/SOLUTION

D)

For a square matrix A of order nxn , we have A.(adj A) = |A

I, where I is the identity matrix of
order nxn.
2025 0 0
So, A.(adjA)=| 0 2025 0 |=2025I, =|A|=2025 & |adjA|=|A]"" =(2025)
0 0 2025

<. |A|+|adj A| = 2025+ (2025)" .

A)

P Y w Y
lOrder lOrdcr l Ol lOrder
P X k 3Ixk nx3 Ixk

\\ P 4 ‘\\ 3
" N4

For PY toexist Order of WY
k=3 =nxk
Order of PY = pxk
For PY + WY toexist order(PY )= order(HY

Lp=n

©

d
y: ex => é: ex

. . d U, o
In the domain (R) of the function, % > 0, hence the function is strictly increasing in (—oo, c0)

(B)

4] =5, B B[ = (|B[|||B)" =<|a] = 5*

(B)

A differential equation of the form Z—y =f (x, y) is said to be homogeneous, if f (x, y) isa
x

homogeneous function of degree 0.

n dy Yy dy Yy Yy .
—_ = = 4+ — ==11 J = = (1 . W

homogeneous function of degree 0, if n=1.

A)

Method 1: ( Short cut)

When the points (xl, yl),(xz, y2) and (x1 +x,,y, + yz) are collinear in the Cartesian plane then

X=X, 1=,

Xy _(xl +x2) N _(yl +y2)

X=X =)

—X, s

=0

=(_x1y2 +x,y,+x,y, _xzyz) =0

=Xy, =XY,.
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Method 2: IVEHH EERINDIA

When the points (xl, yl),(xz, y2) and (x1 +x,,y,+ yz) are collinear in the Cartesian plane then
x, Y 1
X, Y, 1=0
x,+x, y+y, 1
:>1.(x2y1 +Xx,y,— XY, —xzyz)—l(xly1 +x,y,— x5, —x2y1)+(x1y2 —xzyl) =0
=X,y =X,Y,.

7. (A) 0 1 ¢
A=|-1 a -b
2 3 0
When the matrix A is skew symmetric then A" =—A >a;=-a;;
=>c=-2;a=0and b=3
So,a+b+c=0+3-2=1.
8. (©) =\_1 (= 2. 1
P(A)=E,P(B)—§,P(A0B)—Z
1 1
:>P(A)=5;P(B)=§
1 1 1 7
Wehave,P(AuB)=P(A)+P(B)—P(AmB)=E+§—Z=E
— - = 1 7
P[éJ=P(AﬁB)=P(AuB)=1—P(AuB)= 125
B p(B p(B p(B 2 8
G @) @)
9. (B) | For obtuse angle, cos < 0 =>p.g <0
20 - 3a+a<0 => 2a’-2a<0=> ac(0,1)
0. © |- ff|=fa+s=5
-] - =2 -2 —12 - =
We have , |a+B| +|a—b| =2(‘a‘ + b )=2(9+16)=50:‘a—b‘=5.
11. B) Corner point Value of the objective function Z =4x+ 3y
1. 0(0,0) z=0
2. R(40,0) z =160
3. Q(30,20) z=120+60=180
4. P(0,40) z=120

Since , the feasible region is bounded so the maximum value of the objective function z =180 is at

0(30,20).
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12.

A)

J‘ dx _ f dx fvlﬁnlliilllﬂllm
1= 1
x3(1 + x*)z x5 (1 n %)2
dx
5

(Letl+x*=1+—==tdt=—4xSdr=——dx=>Z=-24dr)
x x 4

x5

1 dt 1 . . .
== [== -3 X 2 X/t + ¢, where '¢'denotes any arbitrary constant of integration.
t2

=l 1+=+c= —%V1+x4+c
2\/ x 2x

13.

(A)

We know, [, f(x)dx =0, if f(2a-x)=-f(x)
Letf(x)=cosec7x.

Now, f(27—x)=cosec’ (27— x)=—cosec’x=—f(x)

2n
J.cosec7x dx =0; Using the property _[Ozaf(x)dx =0, if f(2a—x)=—f(x).
0

14.

(B)

The given differential equation e” "=x=> % = logx
dy =logxdx => [dy = [logxdx
y=xlogx—x+c

hence the correct option is (B).

15.

(B)

The graph represents y =cos™' x whose domain is [—1,1] and range is [O,ﬂ'].

16.

D)

Since the inequality Z =18x +10y <134 has no point in common with the feasible region hence

the minimum value of the objective function Z =18x +10y is 134 at P(3,8) .

17.

D)

The graph of the function f: R — R defined by f (x)=[x]; (where[.]denotes G.I.F ) is a straight

line Vx e (2.5 —h,2.5+ h) , 'h'is an infinitesimally small positive quantity. Hence, the function is

continuous and differentiable at x =2.5.

18.

(B)

The required region is symmetric about the y — axis.

4
3

2
So, required area (in sq units ) is = =4 y? = 6—34

2,

2} 2\[ydy
0

19.

A)

Both (A) and (R) are true and (R) is the correct explanation of (A).

20.

(A)

Both (A) and (R) are true and (R) is the correct explanation of (A).

Section -B

[This section comprises of solution of very short answer type questions (VSA) of 2 marks each]
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i3
21 cot™'(3x+5) > —= cot™!1 1
4 2
=>3x +5 <1 (as cot™lx is strictly decreasing function in its domain) 2
=> 3X < — 4
= x< —2
3
e 4) 1
SX —00,— =
3
22. | The marginal cost function is C'(x)=0.00039x +0.004x +5. !
C'(150) = 2 14.375. 1
23.@) | y=tan™ x and z =log, x
Then d_y = 1 5 1
dx 1+x 2
and d—z = l 1
dx x 2
dy
dy _dx 1
dz dz 2z
di 2
So, X
1
_1+x®_ X . 1
1 1+x° 2
x
OR Let y =(cosx)*.Then, y=e*'*%
23.(b)
d_y=exlogecosx i(xloge cos x) 1
On differentiating both sides with respect to *> we get dx dx 2
= d—y=(cosx)" log, cosxi(x)+xi(loge CcoSXx) l
dx dx dx 2
dy x . dy x
= —=(cosx)" {log, cosx + x. (—sinx); = —=(cosx)"(log,cosx —xtanx). 1
dx cos x dx
24.(a) Wehave b+ A& = (=1 + 301+ (2 +A)j+k =
(B+2r).3=0 => 2(-1+30)+2(2+1)+3=0 1
1
A= -2 2
8
OR 1
24.b) | BA= OA— 0B = (41+3k) —k = 4i+ 2k >
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T EREERTRDT

BA —4A+—212 2A+1I€ 1
= l = —1 —_— —
25 25 V5 45 2
So, the angles made by the vector BA with the x, y and the z axes are respectively 1
“1(2) T sl (2
cos (3). Leos™ (3)
25. |d;=d+b =4i—-2j—-2k, d,=d—b = —6j—8k 1
L - 2
L = a||F Tk
Area of the parallelogram = 3 |d1 X d2| =514 -2 -2 = 2|l +8j — 6k| 1
0 -6 -8 1
Area of the parallelogram = 2v/101 sq. units. 2
Section —C
[This section comprises of solution short answer type questions (SA) of 3 marks each]
26.
y 1
3 2
1
X X2+ 32 = y? >
Wheny = 5 then x = 4 now 2x - = 2y & 1
eny = enx =4,now2x —- =2y —
5 _ d_
4(200) =5 =¥ => 2 =160 cm/s 1
27. _lpaea_1 2 1, 1
A—3\/E.. st r=VtE (5,18)
da_ 1 &A1 1
dt eVt dtz 12t 1
) X
So, %5 < 0,Vt € (5,18) 2
This means that the rate of change of the ability to understand spatial concepts decreases 1
2
(slows down) with age.
28(a) . _1< Ll ) _1( (1-2j+3K).(31-2] + k) ) 1
0= cos ' |=+=)= cos — =
@ P ((i—2j+38)[] Gi-2) + )| .
\ 1 3+4+3 _ -1 (10\ _ ~1(5 2
3 €08 (\/1+4+9\/9+4+1) - cos (14) - cos (7)
@) Scal i ot T on T Ll  (i-2§+3Kk).(31-2j + k) 1
ii calar projection o on = == ——
pre) S TAT | Gi-21 + )| 1
_ 3+4+3 _ 10 2
T Vora+rl V14
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28(b) Line perpendicular to the lines m
#=21+]—3k+A@+ 2]+ 5k) and 7 = 31 + 3] — 7k + (31 — 2j + 5K).
- —_— e i j k ~
has a vector parallel it is givenby b = by X b, = (1 2 5[= 201 + 10j] — 8k 1
-2 5 .
-, equation of line in vector form is 7 = —1+2 j + 7k + a(101 + 5] — 4k)
1
) o _ ox+1 y—2 z—7
And equation of line in cartesian form is = =
10 5 —4 1
29.(a) f{ T 1 }dx
logex (loge x)?
[ gex~ Ve =imgee | = [ g2) [ o)~ [
~ ) log, x (log, x)? = log, x x dx\log, x xpex (log, x)? x 1
-y f L f 4 1
~ log, x (loge x)zx'x' x (log, x)? x
X N J‘ 1 d f dx ~  x te
~ log, x (loge x)? x (log, x)?  log, x “ 1
where'c'is any arbitary constant of integration.
OR 1 n
[x(1-x)"dx
29.(b) 0
1 a a
= f A-0{1-00—-x)}dx, <as,f f(x)dx = f fla— x)dx) 1
0 0 0
1
= f x™ (1 =x)dx
0
1 1 1
I J- x"dx — f x™tldx 2
0 0
— n+11 n+27 1
_n+1[x Io n+2[x Jo 1
2
- _-_ 1
T n+1 n+2 T (n+D)(n+2) 1
30. The feasible region determined by the constraints, 2x +y >3, x +2y > 6, x >0,y > 0 is as shown.
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Y
A

Theregion x+2y<6 Y

Feasibleregion

The corner points of the unbounded feasible region are A(6,0) and B(0,3).

The values of Z at these corner points are as follows:

Value of the objective function
Corner point Z=x+2y
A(6,0) 6
B(0,3) 6

We observe the region x + 2y < 6 have no points in common with the unbounded feasible region. Hence

the minimum value of z=6.

It can be seen that the value of Z at points A and B is same. If we take any other point on the line

x+2y=6suchas(22)online x+2y =6, thenZ =6.

Thus, the minimum value of Z occurs for more than 2 points, and is equal to 6.

D | =

(SRR

31.(a)

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 = P, = 0.6
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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

Today Tomorrow
Rain

0.4

Rain

(i)  PxP,—P,xP,=0.6%x0.3—0.2x0.7 = 0.04. 1
(i1) Let E, and E, be the events that it will rain today and it will not rain today respectively. 1
P(E,)=04 & P(E,)=0.6
1
A Dbe the event that it will rain tomorrow. P (i) =08&P (i) = 0.7 Py
Ey E, 2
A A
We have, P(A) = P(E,)P (—) + P(E,)P (—) =04%08+06x0.7 = 0.74.
By E, ;
The probability of rain tomorrow is 0.74. 2
OR Given P(X = ra; 1
3L.(b) PX=r)= k% ( where k is a non-zero constant ) 2
1
P(T‘ = 0) - k@
1
P(T = 1) = a
1 1
1
P(T = 3) = k§
Wehave, PX =0)+PX =14+ PX =2)+ceeevrnnnnn... =1 1
2
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k(l e ity ) 1
=3 S+ =+ =
5 52 53
k ! 1=k * %
= = = = —
1-1 5
5
So,P(X<3)=PX=0)+PX=1+PX=2)
4(1+1 1) (25+5+1>_124
s\'"5752) 75\ 25 )T 125 1
Section -D
[This section comprises of solution of long answer type questions (LLA) of 5 marks each]
32. T .
y=20cos2x; s —<x<—
6 R
(0,10) ¢
X' T Y } X
0 (E,ﬂ] E\EE‘I ™o 1
6 J\4g=13
(0,-10) 1
Y'
Required area = 20 fg cos2x dx + |20 fg cos2x dx| 1+1
6 4
— 20 [sin Zx]% + 120 [sin Zx]g 1
- 2 In 2 Iz
6 4
3 3 s 1
=10 (1 —7) + 10 (1 —7) = 20 (1 —7) sq. units.
33. y=ax’+bx+c
15=4a+2b+c 1
25=16a+4b+c
15=196a +14b +c
The set of equations can be represented in the matrix form as AX =B, 1
4 2 1 2
where A=]116 4 1I'X= andB I l I [ l
196 14 1 196 14 1 1
|A| = 4(4 — 14) — 2(16 — 196) + (224 — 784) = —40 + 360 — 560 = —240 # 0. Hence A™ 2
exists.
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o 180 seof [0 12 —2 T EAREERIND |5
Now,adj(A4) = —192 336 | =180 -—-192 12
-2 —16 560 336 —16
[a] 1 10 ] [ ] 12 -2 ] [3] 5 [ 24 ] 1
b|= 180 192 180 -192 12 ||5] = 384
d 20| 560 336 16 20| g5q0 336 —16ll3l 20| g
1
1 -
La=——,b=8,c=1
2 2
. 1, 1
So, the equation becomes y = —Ex +8x+1 2
34.(a) i3 {x3,ifx >0
We have, f(x) = [x|°, (—x)? = —x3.ifx < 0 1
_ fx)-f0) _ ;. -x3-0 D)
Now, (LHD at x = 0) = xl—>0‘ —5 —xlirgz_( " )—xlirgL_( x%)=0
1
_ f(X) f(O) -0 Py
(RHD atx = O) llm xlio’f( " )— i%( x) =0 2
1
o (LHD of f(x) at x = 0) = (RHD of f(x) at x = 0) 2
So, f (x) is differentiable at x = 0 and the derivative of f (x) is given by
o (3x2ifx =0 1
fea = {—3x2,ifx <0 )
Now, (LHDof f'(x)atx = 0) = llm LTO _ iy (_3x2_0) = lim(-3x) =0 2
x—0 x-0~ X x-0"
' —0) = [jm LSO _ o (3220 _ _ 1
(RHD of f'(x) atx = 0) = xlirggr — = xlirggr( o ) = xlirggr(3x) =0 >
~ (LHD of f'(x)at x = 0) = (RHDof f'(x)atx = 0) 1
2
So, f'(x)is differentiable at x = 0. 1
2
o _ (6xifx =20
Hence, f"(x) = {—6x,ifx < 0. 1
2
OR Given relation is (x —a)? + (y — b)? = ¢%,¢ > 0.
34 .(b) , 1
Let x—a=ccosO andy — b = csinf. =
2
dx _ . dy _
Therefore, <5 = —csin 6 And 0= € cos6 1
2
LAy
~o—=—cot 0 1
. . . . d (dy\ _ d ,
Differentiate both sides with respect to 0, we get T (E) = (—cot8) 1
2
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Or i(%)d—x=coseczt9 m"m

> dx de

d? .
Or, d—z(—c sin 0) = cosec?6
X

N = N =

d’y _ cosec®0

dx? c

3

dy\? 2 3

. [1+(H)] __c[1+cot?0]2 _ —c(cosec?6)z c
4y —cosec30 cosec36 ’
dx?

[

3
2

[ SRR

Which is constant and is independent of @ and b .

35.(a)

r=(~i-j-k)+a(7i-6j+k);where'isa scalar.

<—
«

Given that equation of lines are

F=(=l—f—k)+ A7t —6f+ k). () and

The given lines are non-parallel lines as vectors 71 — 6] + kand i — 2j + kare not parallel. There is a
unique line segment PQ (P lying on line (i ) and Q on the other line(ii) ), which is at right angles
to both the lines PQ is the shortest distance between the lines.

Hence, the shortest possible distance between the lines = PQ .

Let the position vector of the point P lying on the line? = (—i e IE) + 1(72 - 6]+ E) where'A'
is a scalar, is (74 —1)i — (64 + 1)j + (A — 1)k, for some A and the position vector of the point Q

(SR SR

lying on the line 7 = (3i + 5] + 712) + u(i - 2]+ E)where 'p'is a scalar, is
(u+3)i+ (=24 +5)j + (u + 7)k, for some p. Now, the vector

PG=00—-0P=(qu+3-71+ 1)1+ (—2u+5+61+1)j+@u+7-21+ Dk
i. e.,P—Q) =(u—T71+4)1+ (—2u+61+6)j+ (u— A+ 8)k; (where 'O" is the origin), is
perpendicular to both the lines, so the vector ﬁj is perpendicular to both the vectors 71 — 6] + k and
i—2j+k.
>WU—-721+4).7+(-2u+61+6).(-6)+(u—21+8).1=0

Page 11 of 15




&(—72+4).1+ (=2u+61+6).(=2)+(u—21+8).1=0 &nmmmn

= 20u—861=0 =>10u—431=0&6u—201=0=>3u—-101=0 1
On solving the above equations, we get gu=4=0 1
So, the position vector of the points P and Q are —i — j — kand 31 + 5] + 7krespectively. 2
— - 1
PQ =41+ 6j + 8k and 2
|PQ| = V4% + 62 + 82 = V116 = 2v29 units. 1
OR
: P(1,2,1)
35.(b) !
i_|
A PL(A+324-134+1). B
‘Q
Let P(l, 2, 1) be the given point and Lbe the foot of the perpendicular from P to the given line AB
(as shown in the figure above).
-3 1 z-1
Let's put *—> = y; - 13 —A.Then, x = A+ 3,y =24=1,z =31 +1 .
. . 2
Let the coordinates of the point Lbe (Z, +3,24-1,31+ 1).
So, direction ratios of PL are(A+3 —1,24—1—231+1—1)i.e.,(A+ 2,21 — 3,31) .
Direction ratios of the given line are 1, 2 and 3, which is perpendicular to PL. Therefore, we have, 2
2
(A+2).1+(21-3).2+313=0=141=4=>1= 1
2
Then A+3=2+3=2;22-1=2()-1=-3; n2+1=3(%)+1=12 1
7 7 7 7 7 7 x
Therefore, coordinates of the point L are (E, — E,E). 2
7’ 7’7
Let Q (x4, y1,21)be the image of P(1, 2, 1) with respect to the given line. Then, L is the mid-point 1
of PQ.
Therefore, 22 =22 2% 3 144 B, =32, =20, =2
2 7 2 7 2 T 7 1=TN= T AT
Hence, the image of the point P(1,2,1) with respect to the given line Q (?, - ?,g). 1
The equation of the line joining P(1,2,1) and Q (?, - ?,?)is
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=T 5=z =1 ¥-1 y-7 71 TS CAREERINDIA

32/7  —34/7 12/7 16  —17 6

[This section comprises solution of 3 case- study/passage based questions of 4 marks each with two sub
parts. Solution of the first two case study questions have three sub parts (i),(ii),(iii) of marks 1,1,2

Section —E

respectively. Solution of the third case study question has two sub parts of 2 marks each.)

36. () V = (40 — 2x)(25 — 2x)xcm? 1
(ii W _ 4(3 50 5 1
ii) = = 4(3x = 50)(x ~ 5)
dv 1 /
(iii) (a) For extreme valuesa =4Bx—-50)(x—-5)=0 2
=>x= 53—0 orx =5 1/ 2
da?v _ _ 1
ke 24x — 260 /2
dav .
.-@atx—515—140<0 1/2
~ Vismaxwhenx =5
(i) OR
av 2 1/2
(b) For extreme values = 4(3x* — 65x + 250)
1
azv /2
E = 4(6X - 65)
2
L oat x =Zexistsand 2% atx = 2 s 0.
dx 6 dx? 6
1
v (65)‘ _ oeang BV (65)+ —— /2
) atx = ¢ is negative an T2 at x = 3 is positive
65 . . . .
-.x = —is apoint of inflection. 1
6 /2
37. i) Number of relations is equal to the number of subsets of the set BxG = 2"(BXG)
— 2n(B)xn(G) =232 — 96 1
(Wheren(A) denotes the number of the elements in the finite set A)
(ii) Smallest Equivalence relation on G is {(91' 91)' (g 2 92)} 1

(iii)  (a) (A) reflexive but not symmetric =

{(bli bZ)l (bz, bl)r (bll bl)r (bZr bZ)' (b3) b3)! (bz, bS)}
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So the minimum number of elements to be added are m

(b1, b1), (b2, by), (b3, b3), (by, b3) 1
{Note : it can be any one of the pair from, (b3, b;), (bq,b3), (b3, by) in place of
(b3, b3) also}

(B) reflexive and symmetric but not transitive =

{(bll bZ)' (bz, bl): (blv bl): (bz, bZ)l (b3' b3)' (bZ! b3)r (b3' bZ) }

So the minimum number of elements to be added are
(bli bl)l (bZI bZ)l (b3' b3)' (bz, b3)’ (b3: bZ)

OR (iii) (b) One-one and onto function

2

2 _ — _x
x =4y.lety = f(x) = 1

Letx;,x, € [O, 20\/5] such that f(x{) = f(x;) =

x12 xlz

4 4
= X2 = 2,2 2 (% — x5) (X1 + x2) = 0 = x; = x; a5 X9, %, € [0,20V2] !
-~ f is one-one function
Now, 0 < y < 200 hence the value of y is non-negative
and f (2 y)=y
«. for any arbitrary y € [0, 200], the pre-image of y exists in [0, 20v2] 1
hence f is onto function.

38.

Let E, be the event that one parrot and one owl flew from cage —I

E, be the event that two parrots flew from Cage-I

A be the event that the owl is still in cage-1

@) Total ways for A to happen
From cage I'1 parrot and 1 owl flew and then from Cage-II 1 parrot and 1 owl
flew back + From cage I 1 parrot and 1 owl flew and then from Cage-II 2 parrots
flew back + From cage I 2 parrots flew and then from Cage-II 2 parrots came
back.
=(5¢, x 1¢)(7¢, x 1e,) + (5¢, % 1¢.)(7¢,) + (5¢,)(8¢,)
Probability that the owl is still in cage -1 = P(E; N A) + P(E, N A)
(5¢, X 1¢,)(7¢, x 1¢,) + (5¢,)(8¢,) 1
(5¢, X 1¢,)(7¢, x 1¢,) + (5¢, % 1¢,)(7¢,) + (5¢,)(8¢,)
35+ 280 315 3

N | =

T35 + 105 + 280 420 4
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The probability that one parrot and the owl flew from Cage—mm

(i) 1
2
that the owl is still in cage-1 is P (El/ A)

1
Eiy) o __PENY : 1
P( /A) = P(Ein A)+P(Eyn 4) (by Baye’s Theorem) 2

35

315 9
420
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