MARKING SCHEME
CLASS X1
MATHEMATICS (CODE-041)
SECTION: A (Solution of MCQs of 1 Mark each)

ANS

HINTS/SOLUTION

(D)

For a square matrix Aof order nxn, we have A.(adj A)=|A|l,, where I is the identity matrix of
order nxn.
2025 O 0
So, A(adjA)=| 0 2025 0 [=20251, =>|A|=2025 & |adjA|=|A]"" =(2025)’
0 0 2025

~.|A+|adj A= 2025+ (2025)’ .

(A)

P Y W Y
lOrder lOrdcr l Order iOrdcr
pxk 3xk nx3 3xk

S / . /

\\/ \\\ \//
For PY toexist Orderof WY
k=3 =nxk
Order of PY = pxk

For PY + WY toexist order(P}’]:urder(WY)
s p=n

(©)

dy_
dx

X

y:e => x

e

In the domain (R) of the function, Z—z > 0, hence the function is strictly increasing in (—oo, o)

(B)

|A/=5, |B=AB[ =(|B|AlB]) =|Af =5

(B)

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

homogeneous function of degree 0.

ndy _ Yy dy_vy Y= : i
Now, X v y[loge X+Iogee) = Xn[logee.(xn— f(x y);(Let). f(x y)willbea

homogeneous function of degree 0, if n=1.

(A)

Method 1: ( Short cut)

When the points (X, ¥;).(X,, y,)and (X, +X,, Y, + Y, ) are collinear in the Cartesian plane then

X =X, Yi— Y,
Xl_(X1+X2) yl_(yl+ yz)

X=X Y=Y,
=X, -Y

=0=>

=(_X1y2 +X,Y,+ Xzyl_X2y2)= 0

= XY, =XY,.
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Method 2:
When the points (xl, yl),(xz, yz) and (x1 +X,,Y, + yz)are collinear in the Cartesian plane then
X, A 1
X, Y, 1=0
X, +X, y,+y, 1
= L(X,Y0 + XY, = X Y, = %, ¥, ) =1(X, Yy + X, Y, = XYy = X, ¥, )+ (XY, = X, ¥, ) =0
= X,Y, =X Y,.

(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=0andb=3

So, a+b+c=0+3-2=1.

©) P(K):%;P(§)=§;P(Am B)=

2
Wehave P(AuB)=P(A)+P(B)‘P(AGB)_% %-%:é
; A P(KmB)_P(AUB)_l—P(AuB)_l_E 5
B e T

(B) | For obtuse angle, cos8 <0 =>p.Gg <0
20’ -3a+a<0 =>2a’?-2a<0=> a€e(0,1)

©) \é\ - 3,\5\ - 4,\fa+ B\ =5

r - ro I rpe r. e rr
We have, [a-+5["+[a~b[ =2{[af +[5 ) =2(s +16)=50=fa-5] =5

(B) || Corner point Value of the objective function Z = 4x + 3y
1. 0(0,0) 2=0
2. R(40,0) z=160
3. Q(30,zo) z=120+60=180
4. P(0,40) 2=120

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

Q(30,20).
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12. (A) dx dx
.[ = L
3 4 9
(1) (Hj
X
1 4 X 1
(Let 1+ X' =1+—=t, dt=—4x"dx=——dx = d—5 =—=dt)
X X X 4
1pdt 1 . . . .
=——|—5 =——x2x \/t_+ C, where "c'denotes any arbitrary constant of integration.
4 2 4
= 1 \ /1+ i4 +cC
2 X
13. (A) | We know, 2 f(x)dx=0, if f(2a-x)=-f(x)
Let f (x)=cosec’x.
Now, f (27— x)=cosec’(27—x)=—cosec’x=—f(x)
2
Icosec7x dx = 0; Using the property ¢ f(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 [0, 7].
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.1 .F) is a straight
line V x €(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
4 3
So, required area (in sg units ) is = Z!Zﬁdy‘_4 3 =3
2 1o
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).
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Section —B

[This section comprises of solution of very short answer type questions (VSA) of 2 marks each]

Vs
21 cot™!(3x+5) > —= cot™11 1
4 2
=>3x +5 <1 (as cot™lx is strictly decreasing function in its domain) 5
=>3X < -4
= x< — 2
3
e 4) 1
_m — —
X )73
22. | The marginal cost function is C'(X) =0.00039x* +0.004x +5 . 1
C'(150) = % 14.375 . 1
23.(@) | y=tan™x and z=log, x
Then d_y= ! > 1
dx 1+x 2
and gz = 1 1
dx X 2
dy
dy _ dx 1
dz dz -
dx 2
So, X
1
_1+x*__ X 1
1 1+x 9
X
OR Let y=(cosx)*. Then, y = g%
23.(b)
v _ e“"gemxi(xlogecos X) 1
On differentiating both sides with respect to X we get dX dx >
:>ﬂ=(cosx)X Iogecosxi(x)+ xi(logecosx) 1
dx dx dx 5
= L = (cos x)* 4 log, cos x + X.L(—sin X)p = Y = (cos x)*(log, cos x — xtan x) . 1
dx COS X dx
24.(2) Wehaveb+ A& = (=1 +30)i+ (2 +1)j+k =
1

b+2).3=0 => 2(-14+3A0)+22+A)+3=0
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A=-2 1
3 il
2
OR 1
24.(b) = OA— 0B = (41 +3k) —k = 41+ 2k >
i+ : k 2, + ! k 1
= —1 — k= —1 —_
2¥5 25 V5 5 2
So, the angles made by the vector BA with the x, y and the z axes are respectively
1
-1(2 -1(1
cos™t (2 £.c0571 (3)
25. = d+b =41-2j-2k, d,=d—-b = —6] —8k 1
- 2
L = |[F Tk -
Area of the parallelogram =~ [d; x d,| =~ [|l4 -2 —2|| = 2|t + 8] — 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
2
1
X x2 + 32 = y2 >
When'y = 5 then x = 4,now 2x - = 2y % 1
eny = enx = 4,now 2x i y i
5 _ W _
4 (200) =5 == 160 cm/s 1
217. S SN W S U
A—3\/E.. =gt i=gVtE (5,18)
da_ 1 a1 1
dt eyt = dtz  12tt 1
So, ‘fo < 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< [ ) _ _1< (1-2)+3K).(31-2j + k) ) 1
O 6= cos{g) = 5 izanll arzi e o .
_ 1 3+4+3 _ —1 {10\ _ ~1(5 2
- cos (\/1+4+9\/9+4+1) = cos (14) = cos (7)
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I, (1-2§+3K).(31-2] + k)

(i) Scalar projection of z on E =

1
| | (31-2j + k)| 1
_ 34443 _ 10 2
T orarl  Vid
28(b) Line perpendicular to the lines
7=21+j—3k+ A +2j +5k) and # = 31 + 3] — 7k + (31 — 2j + 5K).
- —_— —_— i j k ~
has a vector parallel itisgivenby b =b; Xb, = [1 2 5|= 20i + 10] — 8k 1
3 =2 5 .
. equation of line in vector form is # = —1+2j + 7k + a(101 + 5] — 4k)
1
) o ) o x+1 y—2 z—7
And equation of line in cartesian form is = =
10 5 -4 1
29.(a) f { T 1 }
loge (loge x)2 a
| @, 1fdfd<1>fd}df1d
loge (loge x)2 loge X dx log, x xpax (log, x)? x 1
| @, f 1
loge (loge X)2 (loge X)Z
-4 f d - 4
" log, x (log, x)? X (loge x)2 log,x 1
where’'c’is any arbitary constant of integration.
OR 1
[ x(1-x)"dx
29.(b) 0
1 a a
= f 1-x){1-00—-x)}"dx, <as,f f)dx = f f(la— x)dx) 1
0 0 0
1
= f x™(1—x)dx
0
1 1 1
= f xMdx — f x™"ldx 2
0 0
1 1 1
— n+11l _ _ = [.Nn+2
_n+1[x I n+2[x Jo %
- _*r __ 1t
n+1 n+2 T (n+D)(n+2)’ 1
30. The feasible region determined by the constraints, 2x+y >3, Xx+2y>6, x>0, y >0 is as shown.

Page 6 of 15




Feasibleregion

Theregion x+2y<6 Y

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 | 1
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=06 suchas(2,2)online x+2y=6, thenZ =6.

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

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
1
0] P, xP,—P,xP,=0.6x0.3-0.2x0.7 = 0.04.
(i) Let E, and E, be the events that it will rain today and it will not rain today respectively. | 4
P(E,)=04&P(E,)=06
A be the event that it will rain tomorrow. P (i) =08&P (i) =0.7 1
E1 Ez —
A A 2
We have, P(4) = P(E,)P (E—) + P(E,)P (E—) = 0.4 x 0.8+ 0.6 X 0.7 = 0.74.
The probability of rain tomorrow is 0.74. 1
2
OR Given P(X = r)asl—r 1
31.(b) PX=r)= k% (where k is a non-zero constant ) 2
1
P(T‘ = 0) = kﬁ
1
P(T = 1) = ka
1 1
P(T‘ = 3) = k?
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Wehave, P(X = 0) + P(X = 1) + P(X = 2)+evrvvnennnn, =1

:>k< P S )—1
stezt ot =

1
1-1
5

So,P(X<3)=PX=0)+PX=1)+PX=2)
4( 1 1) 4(25+5+1):124

s\ltstes)=s 25 125

Ul

=1=>k=

N~

N~

Section -D

[This section comprises of solution of long answer type questions (LA) of 5 marks each]

32.

y=20cos2x; Texs?
6 3

(0,10)+

Required area = 20 [ cos2x dx + |20 Ji# cos2x dx
6 4

_ 2O[sin Zx]% 4 20[sin Zx]g
B 2 |I= 2 =
6 4

=10(1-2)+ 10(1-2) = 20(1-L) sq. units.

1+1

33.

y=ax’+bx+c

15=4a+2b+c

25=16a+4b+c

15=196a+14b+c

The set of equations can be represented in the matrix form as AX =B,

4
16 4
196 14 1

where 4 =

5

15] [196 14 1

N |-
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|A| = 4(4 — 14) — 2(16 — 196) + (224 — 784) = —40 + 360 — 560 = —240 # 0. Hence A™ 1
exists. 2
-10 180 -5601" [-10 12 -2
Now,adj(4) = —192 336 180 -192 12
—2 , 16 560 336 16 1
[a] 1 [ 10 H l 12 —zusl 5 [24l
b| = 180 —192 180 —192 12 ||5| = 384
240|560 336 16 20| s 336 —1ell3l  240| ug 1
1 1
a=—5,b=8,c=1 >
. 1
So, the equation becomes y = -3 x?+8x+1 1
2
34.(a) x3ifx >0
We have, £(x) = [x[",{7 "
e have, f(x) = |x| (—x)3 = —x3,ifx <0 1
m f&-1© -x3-0 2
Now, (LHDatx = 0) = x—>0— 5 —xl_)0 ( " )_xl%l—( x3) =0
1
_ . fO-f0) _ . x3-0 Py
(RHDatx = 0),§i’5‘+—x-o = xli%( " )— illré( x3) =0 i
2
~ (LHDof f(x)atx = 0) = (RHDof f (x)atx = 0)
So, f(x)is differentiable at x = 0and the derivative of f(x)is given by 1
s (3x%ifx =0 1
f = {—sz,ifx <0 2
' —0) = [jm LX=1O _ 320\ g cCaa) —
Now, (LHDof f'(x)atx = 0) = xli — = xl_)0 ( - ) = xlirgl_( 3x) =0 1
2
fOO=fO) _ . (3x7=0\ _ . 3
(RHDof f'(x)atx = 0) = 0+x— xlirgk( — ) = xlgggr(Bx) =0 1
2
~ (LHDof f'(x)atx = 0) = (RHDof f'(x)atx = 0)
So, f'(x)is differentiable at x =0. 1
2
e _ (6xifx =0
Hence, f7(x) = {—6x,ifx <o. 1
2
OR Given relation is (x — a)? + (y — b)? = ¢%,¢ > 0.
34 .(b) . 1
Let x—a=ccosb andy — b = csin8. =
2
Therefore, &~ _¢sing And Y — ¢ cosh 1
ae dae -
2
Ly
L= cot @ 1
Differentiate both sides with respect to 6, we get - (%X) = = (— cot 6
erentiate both sides espect to 6, we get—(—~ —dg( cot 0) 1
2
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Or, i(d—y)dg—coseCZQ

1
or, &2 (—c sin 0) = cosec?6 2
" dx? -

1
dz_y _ cosec30 >
dx? c

3
3 1
dy\2]2 3 3
. [1+(E) ] __c[1+cot?6]2 _ —c(cosec?0)z —c
dzy " —cosec38 cosec36 o ’
dxz l
Which is constant and is independent of a and b. 2
35.a) r=(~i-j—k)+A(7i- 6]+ k) swhere'A'is a scalar.
) L] p(14-1,-64-1,2-1) g
Given that equation of lines are
P=(—1—F—k)+ A7t —6]+k)rernennn.. (i) and
=(B+5+7k) +u(f =27+ k)i (D)
The given lines are non-parallel lines as vectors 7i — 6] + kand i — 2] + 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 line7 = (=i —j — k) + A(7i — 6j + k) where'A" | 1
isascalar, is (74 — 1)i — (61 + 1)j + (1 — 1)k, for some A and the position vector of the point Q i
lying on the line 7 = (31 + 5] + 7k) + u(i — 2j + k)where " p'is a scalar, is 2
(u+3)i+ (—=2u+5)j + (u+ 7)k, for some p. Now, the vector
PQ=00—0P=(u+3—-7A+1)i+(-2u+5+6A+1)j+@u+7—-1+1Dk
1

i.e.,PO=(u—71+4) 1+ (—2u+ 61+ 6)j + (u — A+ 8)k; (where 'O" is the origin), is
perpendicular to both the lines, so the vector P is perpendicular to both the vectors 77 — 6j + k and
i—2f+k.

>W—-72+4).7+(2u+61+6).(—6)+(u—21+8).1=0
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&U—T1+4). 1+ (—2u+61+6).(=2)+(u—1+8).1=0
= 204 —861=0 =>10p — 431 =08&6p —201=0=3u—101=0

On solving the above equations, we get u=41=0

So, the position vector of the points P and Q are —i — j — kand 31 + 5] + 7krespectively.
PQ = 4i + 6] + 8k and

|P—Q)| = m =116 = 2v/29units.

L Y e Y ™=

OR
35.(b)

; P(1,2,1)

>
A VL(A+3,22-134+1). B

' Q

Let P(1, 2, 1) be the given point and L be the foot of the perpendicular from P to the given line AB

(as shown in the figure above).

X=3 y+1 z-1
==

Let’s put =A.Then, x=4+3,y=24-1,7=31+1

Let the coordinates of the point Lbe(ﬂ+ 3,2,1—1,3/1+1).

So, direction ratios of PL are(A +3 —-1,21—-1-2,31+1— 1)i.e.,(A + 2,24 — 3,31)

Direction ratios of the given line are 1, 2 and 3, which is perpendicular to PL. Therefore, we have,

2
A+2).1+(21-3).2+313=0=141=4=2="-

Then,1+3=2+3=2; 22-1=2()-1=-%; 3a+1=3(%)+1="2

Therefore, coordinates of the point L are (? —%?)

Let Q(x4,y,,2z,)be the image of P(l, 2, 1) with respect to the given line. Then, L is the mid-point
of PQ.

1+x; 23 2+y, 3 1+z, 13 39 20 19
Therefore == == =22y =2 =2, -2
T2 77 2 7’ 1=50N 7’917 4

Hence, the image of the point P (1,2,1) with respect to the given line Q (3—79 —2—702)

The equation of the line joining P(1,2,1)and Q (? —2—70,?)5

N |~ N~

NI~ N~

(B

Page 12 of 15




x—1 y—-2 z-1 x-1 y—-2 z-1

32/7  —34/7 12/7 ~ 16  —17 6 ° 1

Section —E

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

36. (i) V = (40 — 2x)(25 — 2x)xcm?3 1
L.y AV
(ii) == 4(3x —50)(x — 5) 1
dv L
(iii)For extreme Valuesa =4(3x—-50)(x—5)=0 /2
_>50 _
Sx=o0rx= 5 1/2
axv
E = 24x — 260 1/2
2 atx = 5is— 140 < 0
dx 1/2
~Vismaxwhenx =5
(iii)  OR
For extreme values Z—Z = 4(3x% — 65x + 250) 1/2
dzv 1
— = 4(6x — 65) /2
2
& ar x =6—5existsandd—‘2/ atx = 2 is 0.
dx 6 dx 6
d2v e (65)_ _ ; 4 dzv e (65)+ _ " 1/,
I atx = c is negative an I at x = c is positive
1/2
X = 6; is a point of inflection.
37. M Number of relations is equal to the number of subsets of the set BxG = n(B<e)
_ 2n(B)xn(G) _ 23x2 _ 26 1
( Where n(A)denotes the number of the elements in the finite set A)
(i) Number of functions = 1
(number of elements intheco-domain)number of slements I the domain _ (n(G))n(B) =2°
(iii) (@) Number of one-one functions = 0, as number of elements in the co-domain (G)
is less than the number of elements in the domain (B).
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number of onto functions =2°-2=6

Total number of functions =

. . b f el ts in the d i n(B
(number of elementsin theco-domain )™ = =7 1 AR =(n(G)) (®) _ 53

Out of which there are two possibilities in which all the elements in the domain set

(B) is mapped to the one element the co—domain set(G)

So, number of onto functions =2°-2=6

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

X2

x*=4y. let y= f(x)=7

2
Letx,, X, e[o,zoﬁ]suchthat f(x)="f(x,)=> XTl=X—l

= %7 =% =(X, = %) (X, +%,)=0=> X, =X, as X;, X, [0,20\/5]

.. T isone-onefunction
Now,0 < y <200 hence the value of y is nonnegative

and f(Z\N): y

- for any arbitrary y e [0, 200], the pre image of y existsin[O,ZO«/f}

hence f is ontofunction.

38.

Let E, be the event that the parrot and the owl fly from cage I

E, be the event that two parrots fly from cage-I
E;be the event that the owl is still in cage-I
ES be the event that the owl is not in cage-I
n(Ey N E3) = (5¢, x 1¢,)(7¢, X 1¢,) = 35
n(E; NES) = (5¢, % 1¢,)(7¢,) = 105
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n(E; nE3) = (5¢,)(8¢,) = 280
n(E, NE$) =0

n(S) =35 + 105 + 280 + 0 = 420 (Total sample points)
Q) Probability that the owl is still in Cage—1 =P(E3) = P(E; N E3) +P(E, N E3)

3541280 315
T 420 420

3

(i)  The probability that one parrot and the owl flew from Cage-I to Cage-1I given

that the owl is still in cage-1is P (?)

3

ﬂ) _ P(E{NE3) _ P(E1NE3) ,

P(E3 T P(E;)  P(EiNE3)+P(E;NE3) (by Baye’s Theorem)
35

_ 420 _ 1
315 9
420

N |~

N |~
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