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MATHEMATICS (041)
MARKING SCHEME
CLASS XII (2026-27)

SECTION: A (Solution of MCQs of 1 Mark each, no part marks)

Q. No. | ANS | HINTS/SOLUTION Marks
1. (D) | m+cos 1x 1
For Visually Impaired:
(D) [E 3_"] _ 1
2’ 2 {m}
2O | (o gof) 1
) 2 2 )
3. (A) | cot2 (2 cos G sin~?! (?))) = cot™! (2 cos (% X g)) 1
~ -1 V) — -1 V3) _ -1 _r
= cot (2 cos (g)) = cot (2 X 7) = cot (\/§) ==
4. (B) |3a=1b=-22c=4=>V6a+2b+3c=vV2—4+6=V4=2 1
5. (C) ladj(PQ)| = |PQ| = |P|IQ] =2 x3 =6 ((-orderofPand Q@ = 2 x 2)
6. (D) 1 0114171._ 47 _ _ _ _
[ oxly H)[5]=0=0 2a|%|=0=4-2x=0>x=2
7. (A) |Let y=cos1(2x?—1) and u = cos™1(x) 1
= y =cos }(2cos?u—1) as cosu=x
= vy = cos 1(cos(2u)) = 2u
d
& _9
du
8. (D) f(x) is differentiable = f(x) is continuous 1
=>c=0 and a=2b
= (a, b, c) becomes (2b, b,0) which is satisfied by option (D) (3,%, 0) only
(D) y is decreasing =-—<0= a{1+2cos(a)} <0 = cos (a) <-3
X 2 2ma
> 2 € (?,T[] => X € (T,na]
10. (A) Z—z>y =54x3>x* 2x3@4-x)>0 > x(x—4)<0 = 0<x<4 1
1. (B) | The order is 2 and the term containing % has the maximum power 2 in 1
the equation, so the degree is 2
12. D 1 1+e2% ex 1 1 1
(D) f1+e2xdx = (1+e2x — 1+e2x) dx = x—log|ll+e*|+CSoP =
13. (C) | Magnitude of 2i —uj+3k=4=>V4+u2+9 =4 1
s>u?=16-13=3=>u=+V3
14. (B) | Direction cosines of the vector i + j + V2 k are %%% 1
1 T
Letangle=y. Thencosy = NG =>y=;
15. (B) | Boththe vectorsi+ jandi—jarein XY-plane 1
So a vector perpendicular to both is 3k
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16. (D) The probability that it rains on a particular day is % 1
Probability that it rains on three consecutive days = g X g X % = Els
17. (D) | Letthe events be 1
A: sum of the numbers appeared is a multiple of 5
B: at least one number is 4
A ={(14),(23),(32),(41),(46),(55),(64)}
AnB ={(1,4),(41),(4,6),(64)}
So required probability = P(B|A) = %
18. (A) | Probability of occurrence of any one of them is % 1
= P(A'NB)+P(ANB") == P(A)P(B) + P(A)P(B) = ;
1 1 1 5 1 1 1 1 6 1
> (1-gk+;0-0 =3 =k(-7)=5-;2k=7x5=]
19. (B) | Both assertion and reason are true, but reason is not the correct 1
explanation of the assertion
1 1
Jolx=2ldx= [ (=x+2)dx =4
20. (A) | Both assertion and reason are true, and reason is the correct explanation 1
of the assertion.

Section —B

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

each]
21(A). _ _1
1= [ o = o e d
Let x° — 1 = t? = 6x5dx = 2tdt Yo
1 1 —
I =§f (t2+1)dt=§tan 1(\/966—1) +C 1+
OR
21(B). L __ [cosx-sin x cos x—sin x cos x—sin x
etl =
f \/sin(2x) f,/1+sm(2x) f\/(sinx+cosx)2—1 Yy
Let sinx + cosx =t = (cosx —sin x)dx = dt s
1
— 2 _
I_f\/tZ——1 = log|t +Vt2 — 1|+ C Ya
= log|sinx+cosx+\/(sinx+cosx)2 - 1| +C ”
2
= log|sinx + cosx + ,/sin(Zx)| +C
22, y=sin(x+y)=>sin"ly=x+y
1 dx dx 1—/1—y2 1
= =Z 41 &
1-y2 dy + dy J1-y?
Lo iy
dx  1-1-y2
X y 1
d
So, ﬁ =0 =>y=4%1
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Alternative way:
y = sin(x + y) :>Z—z= cos(x+y)(1+%)
dy 1
= ;(1 —cos(x +y)) = cos(x + y)
_ ay _
=>cos(x+y)=0 as_—=10 1
=>sinx+y)=+1=y=+1
23(A). | Given points are A(2,6,5),B(3,p,7), C(—4,3,4) and D(—1,0,q)
Direction ratios of the line AB are (1, p—6, 2) and
Direction ratios of the line CD are (3,—3,q — 4)
As the lines are parallel, so we have
l1_p60872
3 -3  q-4 1
=>—-1l=p—6andq—4=3X%X2
>p=—-14+6=54¢g=6+4=10 V2
Thus, 4= 2= &
p 5
OR
23 (B).
D, c c
— Q_; U
d b
A a B
Let vectors representing the four sides of the rectangle are as follows
AB =d,BC=b,CD =¢and DA =d
ThenAC =% =d+b..()andBD=9%=b+é=b—a ... s
Solving (i) and (ii),
i=-@—P)andb =G +7) 1
Also, = —d=-(p—u)andd = —b = —= (T + ¥)
2 Y2
24. | Given|d|=v6,d-b=1andbxd=3i+4]—2k
SO|§XE|=|BX3|=V29 A
— - 2 - 2 - - 2
We knOW, |a><b| +|ab| = |a|2|b| A
=29+1=6[5 =[5 =2 =555 =5 ]
25. Constraints are
3x+2y>10,x+ 2y <6, 1%
y=0 Y2
Page 3 of 13
aglasem.com For more Question Papers, Sample Papers, Notes & Syllabus visit aglasem.com Page 3 of 13


https://aglasem.com

CBSE Class 12 Sample Paper 2027 Solution (Marking Scheme) for Maths

For Visually Impaired:
As maximum value exists at (p, ¢) and (Zp, g)

SoZat(p,q)=~Zat (Zp,%) 1
=>3p+4q=3x2p+4x7

= 3p +4q = 6p + 2q
= 6p —3p =4q — 2q

Section —C

[This section comprises of solution of short answer type questions (SA) of 3 marks each]

26(A) |LetA =PQ and B =QP.Then

10
120 0 2 0
A_PQ_[O 1 2][0 2]_[2 2 1
1 0
10 2 0 0
B=0QP=|0 2]3 2 g]z[o 2 4] 1
10 2 0 0

Here [A| =4 # 0

So, A is a non-singular matrix, hence its inverse exists.
1

-0
-1 _ i . _ l 2 0 _ 2 1/,
Now A~ = —adj A =7| 2]_ i A
2 2
Here |[B| =0 P2
So, B is a singular matrix, hence its inverse does not exist.
27. Let A be the area of the circular region covered by the drone and let r be its
radius. Let h be the height of the drone at any time t.
iven 4 — 2 ar _ ing &t -
Given i 44 m* per metre and i 6 m/s To find " when r =14 m. A
— 2 aa _ ar a4 dh _ ar
A=mr = dt_znrdt Z anrar My 1%
44 2 = 22y = & =12 m/s 1
dt 7 dt r=14m

The height of the drone increases at the rate of 12 m/s at that moment.

d . d )
28(A). d—f = 3sin’t cost and d—jtl = —3 cos’t sint
dy
v _ at/ _
— = /d_x = —cott 1
dt
d? d (d d
=2 == (—y) 2 = cosec?t ( ;) = 2 (sec t.cosec*t)
dx dt \ dx dx 3sin?t cost 3 1
int (L L 3, 1 _r
At the point (zﬁ‘zﬁ)’ sin t_zﬁ :t—4
d?y 42 1

dxz tZE 3
4
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OR
28(B). | Let y = x!°9% + (logx)* =u+v whereu =x"9* and v = (logx)*
logu = (log x)> and logv = x.log(log x)
lau _ 1 ldv _ L 1
= 2(log x).x and -— =log(log x) + Tog *
d 1 d 1
ﬁ = xlogx (2( log x).;) and d—Z = (logx)* (log(log x) + m) ]
ay _ v av
dx  dx dx
d_y — E logx X 1
> —=-x log x+ (logx) (log(log x) + logx) S
Alternative Solution:
Since x = el09x
y = x109% 4 (logx)* = '08*x'*) 4 plog((logx)) 1
— e(logx)z + e log(logx)
4y _ _(logx)? [2logx x log(log x) 1 1 1+1
dx € [ x ] te [log(logx) tx (logx) (x)]
21 1
OR x'09x [%] + (logx)*[log(log x) + (@)]
29(A). | xdy + (y — x%e¥)dx = 0 is a linear differential equation given by
2
Wl e
™ + LY =xe
1
|LF = /39 = ologx = 4 17
Solution is y.x = [ x?e* dx
using by parts
1
yx = x%e* — [ 2xe* dx &
using by parts again
1
yx = x%e* — 2{xe* —e*}+ C &
y(1)=0 = C=-—e
. . 1)
Particular solution is
yx = x?e* — 2{xe* —e*}—e=e*{x> —2x+ 2} —e "
OR
d . . . .
29(B). | _ X is a homogeneous differential equation.
dx  x2+y2
_  _ w
lety =vx =>dx—v+xdx
So, equation reduces to
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n v _ v _ av _ v—v-1v3
vTx dx  1+v2 x dx  1+v2 1
Jodv= [
v
1 1 -1
f(v—3+;) dv = —log |x| +logC = 2t log|lv| = —log|x| +logC
%2
— o2 1
log| | 2y2 or y=~Ce?»
C=1whenx=0andy=1.
= 1
The particular solutionis  y = e2»?
1
30(A). A point on the line x — 2 = 2y4+3=2—Z=kiSP(k+2 Z—k) Ve
And direction ratios of the given line are (1, 2, —1).
Direction Ratios of the line joining the points A(2,1,4) and this point P are
(k+2-2"2-1,2—k—4) = ("=, —k — 2) Ya
As AP is perpendicular to the given line, So
1xk+2xﬂ+( DXx(-k—-2)=0
S k+4k—5+k+2=0=>6k—-3=0=>k== s
So, foot of the perpendicular is
4k-3 5 -1 3 P2
P(k+2°22-k) = (;+25 2") 353)
o . . 5
Direction ratios of the line AP are <k’T’ —k —2) = (%, — %, _E) or
(1,—3,-5)
. —. Y2
And equation of AP is
A Z4ORX—2—1=4;Z 1
1 -3 3 5
OR
30(B)- | Given lines are == = 2= = Z=2 3nd
2 2 1
1
Ezy_lzgﬁx—szy—§=2—3 A
2 2 2 2 1 -2
Let the angle between the lines be 6, then
_ 2X242X1+1X(=2) i -1 (ﬁ) 1
cosf = N 9=>9—cos
Now required line will be in the direction of the vector
it ]k A ]
2 2 1|=-51+6j—2k
2 1 =2 y
— — - — -1 —
Sorequiredlineisx1=yl=21ORXl:y =1 i
-5 6 -2 5 -6 2
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31.
1%
X
2 1 1 2 3 4 5 6 7 8 9 10
Feasible region is bounded with three vertices A(1,2), B(4,2),C(2,4) 1
Now Z, = 100,Zz = 220,Z, = 200 11,
So, Maximum Value of Z is 220 at the point B(4,2).
For Visually Impaired:
The vertices of the feasible region are A(20,0), B(40,0),C(30,10), D(0,20) and
E(0,10).
Now Z, = 50 x 20 — 20 x 0 = 1000
Zg =50x40—20x0=2000
Zc=50x%x30—-20x10=1300
Zp =50x0—20x%x20=—-400 5
Zp =50x0—20x%x10=-200
Minimum value of Z is —400 at D(0,20) 1
Maximum Value of Z is 2000 at B(40,0)
Section -D
[This section comprises of solution of long answer type questions (LA) of 5 marks each]
32(A). | Given relation R is defined on A = N x N such that
(a,b)R(c,d) if and only if a? + d? = b? + c?
Reflexive:
Let (p,g) €eA=NXN
Then as p,q € N, so p? + g2 = q% + p?
=>@ ORP,q) V(p,q) EN XN
= R is a reflexive relation. 1%
Symmetric:
Let (p,q) and (r,s) € A= N x N such that (p,q) R (1, )
>p2+s?=¢q%*+71r?
= q? +1r?2=p? +s?
=12+ q% =s%+ p?
= (1,5) R (p,9) 1
Thus, R is a symmetric relation. 1%
Transitive:
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Let (p,q), (r,s), (u,v) € Asuch that (p,q) R (r,s) and (r,s)R(u,v)
S>p2+si=q¢*+r? ..()and r?+v? =52 +u? .. (ii)

Adding (i) and (i), p?> +s?+r2+v2=qg?>+r?+s? +u?

= p? +v% =q* +u?

= (.9 R (u,v)

Thus, R is a transitive relation 1%
So, R is a reflexive, symmetric and transitive relation.
Hence R is an equivalence relation V2
OR
32(B). ) Y

X 1 for
e OO o ) [ T T T
correcC
t
graph

Yes, R is a function as the graph shows every element of the set (—o0, ) has a
unique image in the set [0, o). 1
Now, let us denote this function by f: (-, ) — [0,) as f(x) = x? + 5
Injective Function:

Here f(-1) = (-1)?+5=6and f(1) =12+5=6
Sof(-1)=f(1)=6

Thus f is a many-one function, so not an injective function. 1%
Surjective Function:

Range of f(x) = [5, ®) # co-domain= [0, )
So, it is not surjective. 17%

Alternate Method:
Correct graph as above 1
Yes, R is a function as the graph shows every element of the set (—o0, ) has a
unique image in the set [0, o).

Now, let us denote this function by f: (-, ) — [0,0) as f(x) = x? + 5 1
Injective Function:

Let a,b € (—o0, ), such that f(a) = f(b)
=a?+5=b*4+5=2a>=b*=>a=+b
So f is not injective.

Surjective Function: 12
For y = 1 there is no pre-image as if 1 = x2 + 5 = x? = —4 not possible.
So, it is not surjective. 17

For Visually Impaired:
For every element a of the set (—o0, ), a? € [0, ) and therefore a? + 7 € [7, )
Hence every element of the set (—o0, 00) has a unique image in the set [0, ).
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S0, f:(—,0) = [0,), f(x) = x? + 7 is a function. 1
Now, let us denote this function by f: (=, ) — [0,0) as f(x) = x? + 7
Injective Function:
Here f(-1) = (-1)?+7=8and f(1) =12 +7 =8
Sof(-1)=f(1)=8
Thus f is a many-one function, so not an injective function. 1%
Surjective Function:
Range of f(x) = [7, ) # co-domain= [0, )
So, it is not surjective. 1%
Thus f(x) is neither injective nor surjective and hence not bijective 1
3. etr= [ == dx
at+x
a a—x a—x 1/2
I = f_a mx E dx
a - a a a X
=f_a%dx=f_amdx—f_aﬁdx=11—lz ]
11 = af_aaﬁdx
= 2a foaﬁdx using [ f()dx =2 [, f(x)dxif f(—x) = f(x) 1
_ =1 X a _ T\ _ 1
I, =2a [sm (5)]0 = Za(z) =rna
and
a X . a .
I, = f_amdx =0 using [ f(x)dx =0if f(—x) = —f(x) 1
I:I]__Iz:ﬂ:a 1/2
Alternate Method: 1
Letx = acos20 = dx =-2asin(20)do /e
Whenx =—-a,6 == andx=a,6 =0
2 Y2
I= f_aa 5 dx =-2 afgo tan 6 sin(20) d6
I=2a fOEtan fsin(20)d6  ......... (i) using fff(x)dx =— fbaf(x)dx 1
I = 2a [?tan (g — 9) sin(m — 2 0)do using foaf(x)dx = foaf(a — x)dx 1
I = 2a[?cot(8)sin(26)do ......... (ii)
Adding equations (i) and (ii)
2] = 2a fOE(tanB + cot8)sin(26) d6 1
= 1 = 2a [2(sin®0 + cos*6) df ]
z s
>I1=2af31d0 =2a(5)=ma
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34(A). ¥
3
1 mark for correct figure 1
1 \
4 -3 -2 -10 1 2 3
-1
y =V4 —x? is a semi-circle with radius 2 units and centre (0,0)
x = 2—ywhichisx+y=2 is a line with intercepts 2 on each axis.
Curves meet at (0,2) and (2,0)
Area = foz (\/4 —x2 —(2- x)) dx
2
= X4 — 52 -1 (X)) x*
—[24 x%* + 2 sin (2) 2x+2]0 1
=m—4+2= (m—2) sq.units 1
OR
34(B). .
4 "B, 4 1 mark for correct figure. 1
/—1/_1?{. 4 5 6 7 ;3 e 10
y? = 2x represents a parabola, whose points of intersection with the given line
x=2y are (0,0),(8,4) 1
Area=f8(vz —f) dx 1
0 2 o
2 3 x2
= [V2ie -, 1
64 _ 16 .
= - — 16 == sq. units 1
34(A). | For Visually Impaired:
25x2 + 16y? = 400 is an Ellipse with the standard equation as :—Z + 32’—: =1 V2
Sy =T —x? 1
Area = 4f04 (%\/42 - xz) dx
1
= Sf:(\/élz —xz) dx
x -1 ()] 1
= 5[zv16 —x%? + 8 sin (—)] 2
2 4/ 19 1
=5[4(m)] = 20 sQ. units
OR

aglasem.com
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34(B). | y? = 8x represents a parabola, and the area of the region above the x-axis, below [Z)
the parabola, between the lines x = 2 and x = 5 is given by

Area = [(v8x) dx 2
3.5
[2v231], 1%
=2 (g) [5V5 - 2v2] = 2[5\/1_ — 4] sq. units 1

35. Let the events be
E; : User uses Alpha smartwatch
E, : User uses Beta smartwatch
E; : User uses Gamma smartwatch
E, : User uses Delta smartwatch
A : User gets a false heart-rate alert
Clearly {E;, E,, E5, E,} is a partition of the sample space.
Then P(E;)=0.45, P(E,) = 0.3,P(E;) = 0.15,P(E,) = 0.1
Now P(A|E;) = 0.01, P(4|E,) = 0.02, P(A|E5) = 0.05,P(A|E,) = 0.01 1
(i) By Theorem of Total Probability,
The total probability that a randomly selected user gets a false alert
= P(A)
= P(E1)P(A|E,) + P(E2)P(A|E,) + P(E3)P(A|E3) + P(EL)P(A|E,)
= 0.45x0.01 4+ 0.3 x 0.02 + 0.15x 0.05 + 0.1 x 0.01
= 0.0045 + 0.006 + 0.0075 + 0.001 = 0.019 1%
(i) By Bayes Theorem,
The probability that false alert came from a Beta smartwatch
= P(E;|4)
P(Ez)P(A|E)

= P(E1)P(A|E1)+P(E;)P(A|E;)+P(E3)P(A|E3)+P(E4)P(A|Es)
0 3X%0. 02 0. 006 6

-— 11

0.019  0.019 19

Section —E

[ This section comprises solution of 3 case- study/passage-based questions of 4 marks]

36. | (i) Given lines are
L:7=1+2]+3k+A0+3j—-k))=d+1b
and
Li?=21—j+k+pui+3j+k)=é¢+ud ]
Hered =1+2j+3k, b=1+3j—k é=2i—j+k d=21+37+k
For direction vectors bandd, b # Ad, for ranyA € R
= b is not parallel to d
So, lines are not parallel.
(i) Given lines are
L:P=i4+2]+3k+A0+3j—-k))=d+1b 1
and
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Since b = f , the lines [; and [; are parallel.

(iii) (@ ¢é—d=20—j+k—(1+2j+3k)=1-37-2k

Ltk ] !
bxd=|1 3 —1|= 6i-3j-3k=32i—-j—k)

2 3 1
(¢—d).(bxd)=(1-37—2k).3(2i—j—k) =32 +3+2)=21#0
So, the lines are skew lines. 1

|bxd| =322+ (12 + (—1)? = 3v6
Thus, the shortest distance between the given lines is

_|-a.(bxd)| _ 21| _ 7 _7/e .
D= |=xq —|m =TT T wmts
OR

(b) 17 =i+2j+3k+A(0+3j—k) =d+1b
and 1
ly: 7= 31— j+k+y(i+3j—-k)=¢é+yb

e 1
Since the lines are parallel, the shortest distance = be(|§| 2l
RS | LS | B N
=75 1 3 -1l = N T units
2 -3 =2
37. (i) W(x) = 35+ 1.6x — 0.02x2
W'(x) = 1.6 — 0.04x =0 = x = 40
Therefore, the value of x is 40 crores at the stationary point of W (x). 1
(i) W"(x)= —0.04<0 = W(x)is maximum at x = 40 by the second Y2

derivative test.
Thus, the WQI is maximum when R 40 crores are spent on the revival.

Max. WQIl = W(40) = 35+ 64 —32 =67 P2

(iii) (@) If the investment is X35 crores, then the WQI = W (35)

W(35) = 35+ (1.6)(35) — (0.02)(35)?
= (2.6)(35) — (0.02)(1225) 1
= 91 —24.5 =66.5

Also, 67-66.5=05 1

So, the WQI is short by 0.5 units of its maximum level.

OR

(b) W(60) = 35+ 96 — 72 = 59 1

59 is less than the maximum value 67 of WQI, even when the
investment has been increased from 40 crores to 60 crores. This shows
that the returns are diminishing.
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38. (i) Taking price of each kg of apples, oranges and pomegranate as
Xx, Xy, Xz respectively.
Matrix form is AX = B,

5 10 5 X 2750
where A=(10 10 5|, X = (y),B =1 3500 1
8 15 7 z 4100

Here [A| =25 #0
So, the system is consistent and has unique solution

-5 5 0
Adjoint of the matrix A = adjA = (—30 -5 25 )

70 5 =50 1
(i) Unique solution of the system is given by
L -5 5 0 2750
X=A"'B= E(—SO -5 25 )(3500)
70 5 =50/ \4100 1
x 150
> <y> = (100) = x = 150,y = 100,z = 200
z 200
So the price of Apples, Oranges and Pomegranate are respectively 1

150 per kg, *100 per kg, %200 per kg.
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