MARKING SCHEME
ALL INDIA SENIOR SCHOOL EXAMINATION, 2027
Sample Question Paper (2026-27)
Subject: Mathematics (149)

Q.No. Expected Answer/ Value Points Distribution
of Marks

Section A
1. ()0 1
2. (d)-32 1
3. () Zand Z 1

3 3
4, (@)e?—e*=c 1
5. (d)AB=BA=1 1
6. (d) AB and BA both are defined 1
7. (b)x=-3,y=0 1
8. (a) 32 1
9. (b) 2 (31 — 9] + 12k) 1
10. (d) 90° 1
11. (d)0.72 1
12. (b)1 1
13. (d) 101;15 tc 1
14. (©) iotg 1
15. (b) - 1
16. @?~o 1
17. @ f'x)>0 1
18. (a) 4 square units 1
19. (d) Assertion (A) is false, but Reason (R) is true 1
20. (a) Both Assertion (A) and Reason (R) are true and Reason (R) is correct 1
explanation of Assertion (A).

Section B

21. (a) The range of principal value of cos™ x for domain [—1,1] is [0, 7] 1
AY

---

N

B 1

x'€ _' T O I >X
\ 24
OR

21.

(b) tan"tx = sin~?! G)
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Q.No. Expected Answer/ Value Points Distribution
of Marks
Let sin‘1% =6
l=sing
2 1 1
_ — -1__
tan 8 _ﬁ:e = tan NG
-1 .. _ -11
So, tan™" x = tan NG 1
1
X = ﬁ .
22. Vector equation of line passing through the points
P(2,3,4) and Q(4,6,—3) is 7 = 21 + 3] + 4k + A(21 + 3j — 7k) 1
and cartesian equation of line is
x—=2 y—=3 z—4 1
2 2_ 3 -7
23. J‘ dx
x+ 4 — x?
1
2
2
_ f dx
) (vi7\* 12 1
z\ 2] (x B 7)
| 1 | Vi7+2x - 1||° y
= (0]
Vi7 PT7 —2x+ 1| i
2
L V17 + 3
= )
V17 clVi7-3 1
24. _ (2x =3, —3<x< -2
f(x)‘{ x+1, -2<x<0
Atx=-2
Right hand limit= lim_ f(x) = lim x +1
x—-—2% x—-—2"
=lim(-2+h+1) = -1 1,
Left hand limit = lirr%_f(x) = lirr%_ 2x — 3
2}3“62(_2_]1)_32_7 b2)
f(=2)=2(-2)=3=-7
Here lim f () # lim_f(x) = f(=2) ),
So, f(x) is not continuous at x = —2.
Because f(x) is not continuous at x = —2 so f(x) is not differentiable at Vs
x = —2.
25. (a) Let AB = AC = x,BC = 6cm,% = —3cm/sec V2
A
X
B c
&——6cm——>
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Q.No. Expected Answer/ Value Points Distribution
of Marks
h = +Vx? — 32
A=>x6VxZ=9=3Vx" -9 iz
dA _ 3x2x dx Ya
dat  2vVx2-9adt
When x = 6
a4 _ 3X6 3= _ 2
= s X 3 = —6v3 cm?/sec 1,
OR
25. (b) ‘;—'t’ = 3 cm3/sec
V= % mr3
A 32 1
dt dt dat 4mr
Surface area of sphere =S = 4mr?
das dar 3 6
—=8nr—=8nr X — ==
dt dt 4mr r
Atr=3cm
as_s_ 2
dt—3—2cm/sec 1
Section C
26. (a) d=1+4j+2kb=30—2]+7k é=20—]+4k
dis L onboth @and bsod = A(d x b) v
S|P Tk "
dxb=|1 4 2|=321—j— 14k .
. 3-27 )
d =321 — Aj — 142k /2
¢.d=15
644+ A — 564 =15
1 :3 s
So, d =2 (32i - j — 14k) Vs
OR
26. (b)dLbLlémeansd.b=b.é=¢d=0
jdl = |b| = 1¢1 = 1 1
- 2 - -
(2d+b+¢) =(2d+b+7).(2a+b+7)
|2d + b+ ¢| =4ldl? +2d.b+2d.c+2b.d+|b| +b.C+2¢.d+C.b+]CI? 1
- 2
[2d+b+¢ =4+ @*+()?*=6
|2d +b+¢| =6 1
27. There are 3 white and 3 black balls in a bag. 2 balls are drawn, one by one,
without replacement. Let random variable X denote the number of white
balls drawn. Possible values of X are 0, 1, 2. 1
_m _ CB0CGB2) 1
PX=0)= c62 5
_ _cBBncE1) _3
PX=1)= c62) 5
_ oy _ C(B2)CBo) _ 1 .
P(X =2) = "= 1%
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Q.No. Expected Answer/ Value Points Distribution
of Marks
Probability distribution:
X 0 1 2 Vs
1 3 1
Pl 5 5 5
28. Y _ 24 gin2
(a) Tx +sin>
Let% =V>Yy=vx
dy ﬂ
dx 1;+ X2 1
v+ xZ =v4+sinv
dv > dx
fsinv - f? 1
log|cosec v — cotv| =logx + logc
|cosecX — cotX| = xc 1
X X
OR
28. (b) & — 2 = 242
dx x 1
Here P = —
X
: f—ldx —logx 1
Integrating factor = e’ ™ = ™ 8% =~ 1
L lz = 2x
xddx 1x
dx (y;) = 2x 1
Integrating both sides
2
L=Z ¢
x 2
y=x3+cx 1
29. ,7
Y /§
3,0 \ 2,0 1
IS loﬁ} 20 ..
3,0
()
x“’a
v
2y v ~ 2
x=-3 v x=2
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Q.No. Expected Answer/ Value Points Distribution
of Marks
Area bounded by the line y = 2x + 3, between the ordinates x = —3 and
x = 2 and x-axis
_73 2 1
= f (2x + 3)dx| + f (2x + 3)dx
_3 _%
_3
= |[x* +3x] 2+ [x* + 3x]i§
2
= |9 i 9+9|+4+6 9+9
42 42 1
29
=5 = 14.5 sq.unit
30. (@) (ax + b)e% =x
Taking log of both sides
log(ax + b) + % = logx 1
Differentiate both sides w.r.t.x.
a x%—y _ l
ax+b x2  x
x%—y _ b 1
x2  x(ax+b)
1 __ax+b a + 1
or x% -y o bx o b X
Again, differentiating both sides w.r.t.x
x4
dx? _ _ -1
2]
38 _ (@ _ )\
dx? ( dx y) 1
OR
30. B)y=xY+y*+a*+x* (a>0)
Differentiate both sides w.r.t.x
d_y = i y i X x a-1 1
—=—(")+ (") +a"loga+ax (1) /2
Let P =x”
logP =ylogx
1dpP __ y d_y
ga =+ logxdxd
P _ y y
== xY [; + logxa]
d d
a(xy) = xY G+logxﬁ) ..(2) 1
LetQ =y”*
logQ = xlogy
1d0 _ xdy
i +logy
d _ x dy
SO =y [SE +logy] -3) 1
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Q.No. Expected Answer/ Value Points Distribution
of Marks
From equations (1) (2) and (3)
%—xy[ + log x ]+y [ +logy]+a"10ga+axa1
dy _ yx¥~ 1+yxlogy+axloga+ax“ 1 Va
dx 1—xYlogx—y* 1x
31. f(x) =2x3—9x2 +12x + 15
f'(x) = 6x% —18x + 12
=6(x?—-3x+2)
=6(x—1)(x—2)
Critical value of x are 1, 2
L tve -ve . tve 1
1 2
Check the sing of f'(x)
For x <1, f'(x) > 0, so function f(x) is increasing. 1
For1 <x <2, f'(x) <0, so function f(x) is decreasing. 14
For x > 2, f'(x) > 0, so function f(x) is increasing 1
Hence, f(x) is strictly increasing on (—oo, 1)U(2, )
f (x) is strictly decreasing on (1,2) Y5
Section D
32. 3 -2 1
A=12 1 —3
-1 2
|A|—3(1+6)+2(2 3)+1(4+1)=24+#0 1
Cofactors of a;; is A;;
A11=7 A12=1 A13=5
A21 = 4’ AZZ = 4’ A23 = _4'
A31 = 5 A32 = 11 A33 = 7 11/2
7 4 5
adjA=|(1 4 11
5 -4 7
adjA 1 7 4 5
-1 _aaja _ 1
A—|A|—241411 b%)
5 —4 7
3x—2y+z=2
2x+y—3z=-5
—-x+2y+z=6
In matrix form
[ 3 —2 [ 2 ]
2 -3 -5
1 ] [ ] | 6 | 72
AX =
X = A
X 51127
3’] 11 -5
¥4 [ 6 |
X 14 20 + 30 [1 1
y] 2—-20466|= 2]
Lz 104+ 20442 3
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Q.No. Expected Answer/ Value Points Distribution
of Marks
X = 1,y = 2,Z =3 1/2
x4l _y-l_z9
33. @5 =73
Its vector from of equation of line is
7 =—1+j+9k+ (20 +] - 3k) ..(1) 2
73 _y+1s _z79
2 -7 s
Its vector form of equation of line is
F=3i—15j+9l§+u(2£—7j+5fc) (2 1
Here, d; = —i+j+ 9k, b, =20+ j— 3k
d, = 3t — 15j + 9k, b, = 21 — 7j + 5k
- - i j I’é ~
by Xb,=12 1 =3|=-16i—-16]j— 16k 1
2 =7 5 o
Shortest distance = @p=,).(B1xb,) 1
|byxb,|
_ |4(=16)-16(-16)+0(-16)
T J(=16)2+(-16)2+(-16)2
_ —64+256
135)\5 12 1
= m = ﬁ = 4\/§unlts
OR
33. (b)7=20+37+4k+2(21-j+k)
Its cartesian equation is
X7z _yDs _zmh
- T 171 =1 (let) ...(1)
x=21+2,y=—-1+3,z=1+4
o (3,-1,5)
A
- M
$PT(X,y, Z)
Let coordinate of foot of perpendicular from point P on the given line
is
AQRA+2,—A+ 3,1+ 4) 1
Direction ratioof AP =21+ 2—-3,—-A+3+1,1+4 -5
=21-1,-2+41-1 1
Direction ration of given line is 2, —1,1
AP is perpendicular on given line so
222-1)-1(-2+4)+1(1—-1)=0 1
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Q.No. Expected Answer/ Value Points Distribution
of Marks
So, coordinate of foot of perpendicular
NEEE
3’7676 1
Let image of point P is P'(x',y’,2")
A is the mid point of PP’
13 3+x’ 11 -1+y’ 31 5+Z/
SO —_— = ,— = ;T =
3 2’6 2 6 2
p_17 i _14 , 16
YETY T3E TS
So, coordinate of image of P is P’ (E,E,E) 1
3’3’3
34. Maximise z = 200x + 300y
Subject to constraints
x+ 2y <12 ~..(1)
2x+y <12 ..(2)
4x + 5y = 20 ...(3)
x=0,y=0 ...(4)
From (1) YA
x|o |12 ¥=0
y|16]0
From (2)
x| 0]6 3
y |12
From (3)
x| 0|5
4
>0
1
2)
Common shaded region is bounded, it is a polygon ABCDE.
Corners Point | Value of z =200 x + 300 y
A (0, 6) 1800
B (0, 4) 1200
C (5, 0) 1000 1%
D (6, 0) 1200
E 4, 4) 2000
Maximum value of z is 2000 at point E(4,4). 1
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Q.No. Expected Answer/ Value Points Distribution
of Marks
73 x
35. (a) I = fO de (1)
- fO 1+cos a sin(m—x) dx
i T—X
I'= fO 1+cosasinxdx (2)
Adding (1) and (2)
[ = T T dx
~ 270 1+cosasinx 1
- S 1
- 0 1+cosasinx 5
a a
[« f2a—x) = f() = [}* Fx)dx = 2 [ f(x)dx]
I=mn fOE dx2tan5
1+cosa 2y
1+tan 2
r sec?Zdx
I=m 02 X 2 X
1+tan?>+2cosatan; 1
Let tang =t= seczgdx = 2dt
When x = 0,t = 0; x =§,t =1
1 2dt
I'= 7TfO %+t2+2tcosa
I'=2m fO (t+cosa)2+1—cos?2a 1
1 dt
=2m fO (t+cosa)2+sinZa
__ 2m —1 (tt+cosa 1
" sina [tan ( sina )]0
_2m —1 (1tcosa) _1 (cosa
- sina[tan ( sina ) tan (sina)]
_2m -1 sina
- sinatan (1+cos a)
__am
" sina 1
OR
35. _ 2cosxsinx
(b)I f(l—sinx)(1+sin2 x) x
Letsinx =t
cosx dx =dt
_ 2t 1
I'= f(l—t)(1+t2) dt
2t A Bt+C
et ————=— 1
(1+)(1+t2)  1-t  1+t2
2t=A1+t>)+(Bt+C)(1—1)
After comparing both sides
A=1B=1C=-1 1
I=[—dt+[=dt
1—tdt 1-t+t2 L
=_f:+ft2+11dt_ft2+1dt 1
= —log|t — 1] +Elog|1:2 +1]—tan 't +C
= —log|sinx — 1| +%10g|sin2x+1| —tan~!(sinx) + C 1
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Q.No.

Expected Answer/ Value Points

Distribution
of Marks

Section E

36.

Sample of 10 patients {Py, P,, Ps, ... P1o}

Their blood groups are

P, -»B,P, > A P; > 0,P, > AB,P5s > A

Pg > A,P; » B,Pg > AB,Py > A, Py > B

R = {(x,y):x and y are patietns having the same blood group}

(a) Reflexive: Every patient has the same blood group as himself so
(P, Py), (Py, Pp) e ven e (P10, P1o) €R
Hence R is reflexive.

(b) Symmetric: If (x,y) € R means both x and y have same blood group
or y and x both have same blood group
So, (y,x) €ER
Hence R is symmetric.

(c) Transitive: If (x,y) € R and (y,z) € R means x and y have same blood group
and y and z have same blood group. So, all x,y,z have same blood group
means (x,z) €ER
Hence R is transitive.

Because R is reflexive, symmetric and transitive so R is an equivalence
relation.

OR
(c) Equivalence class related to blood group A = {P,, Ps, P¢, Po}
Equivalence class related to blood group B = {Py, P;, P}
Equivalence class related to blood group AB = {P,, Pg}
Equivalence class related to blood group 0 = {P;}
There are 4 distinct equivalence class are obtained from their records.

1Y2
Ya

37.

Let E; is the event problems are solved by group A.
E, is the event problems are solved by group B.
Ej; is the event problems are solved by group C.

A is the event they committed some error.

38 36 26
P(E)) = ——,P(E;) = —,P(E3) = ——
(B =150 P(ED = 755 PEs) = 150

2 3
P(A/E;) = W,P(A/Ez) = W,P(A/Es) =100
(a) P(A) = P(E,)P(A/E,) + P(E;)P(A/E;) + P(E3)P(A/E3)
_38>< 2 _|_36>< 3 +26>< 4
100" 100 100 T 100 100~ 100
288

= m = (0.0288

(b) Required probability =1 — P(E,/A)
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Q.No. Expected Answer/ Value Points Distribution
of Marks
-1 P(Ez)P(A/E,)
P(4)
i _q_108_180 _5
N 288 288 288 8 1
10000
38.
XA
Yy
. v
(a) Radius of semi-circular opening =7 = x m
Length of rectangular portion =y m
Breadth of rectangular portion =2 x m
Perimeter of window =14 m.
2x + 2y +nx =14 1
_ 14-2x-mx
=— 1
(b) Area of window = 2xy + Tx?
— 2y (14—2x—nx) n lnxz
2 2"
= 14x — 2x* — mx? + S mx?
= 14x — 2x* — %nxz 1
(o) 2 - 14— 4x — nx
dx A
For getting critical point v 0
1 _ 1
T o44m 4+% 25
2
372 = —4 — 1 < 0 local maxima 1
Maximum area =14 X &= — 2 X = X 2= — = x 2 x 2 x 22
25 25 725 277 T 257 25
_ 330 1
T 25
OR
(c) Width of window = 2x = 2 X g = %m 1
_ l4-2x-mx _ . 49 1 22 49
N N 25 277 7 25
=5
y=um
49 49 _ 98 1

Height of window =y + x = —+—=—

* %k % % %
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