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ALL INDIA SENIOR SCHOOL, EXA MINATION, 2026, CLASS XII

SUBJECT: MATHEMATICS - 149

TIME ALLOWED: 3 Hours

MAXIMUM MARKS: 80

| Q. No. | Expected Answer/Value Points | Distribution
| ‘ of Marks
0 @ R
2. ? (M) tany - cotx=¢ ; 5
3. (@) (a. b. o) - ll o
4. (b) L.U.—L - - —T; D
V22 |
I (b) x sinx I |
7. i (d) %6 1
§. (@1 1
|
9. (¢) 3% 1
0. (@9 1
1. | {d_)_;quare matrix 1 |
12. (c) square 1
13, [ (a)4 [
| 14, "(a, eanx 1
15. | ©B) 1
16. | (d)Both option (a) and (b) are incorrect IR E
17 () a?-br1=0 I




e
| I8. ‘ (b)
| ¢
‘ | (a) Both assertion (A) and reason (R) are true and reason (R) is the
L}
| 1% | correct explanations of the assertion A
| 20, ]I (c) Assertion (A) 1s true but reason (R) is false
|
, SECTION (B)
| |
—-— i e 2 =212 -2 N 8 -8
21 1A=, ol 27|88
| |
L |
5 2 :
A< =4 5 =4A4= pA(given)
| p=4
I
J: OR
a7 -4 (x?-4x+3)=12-3
21.(b) |
| 4x-7=9 |
I x=4 i
; 2 n) T
3 (2 A AL ol ]
T 22.(a) oos{sec Jj]+coscc 2 cos(ﬁ]+6
-I I — S
3 m_33+m
2 6
b o OR
l e ——

e G
cos cos— |+ lan tan—
| 6 4

|
= COs Ic()s(Zn - S.F_]_'_mn' 'tan[n~1¥)
6 4

|
| e —— —




= f
= cos I[vn_\‘n ]+ tan ][ mnn] E
5 4 2
N Sm ) s _ n | _l o
6 4 1 2
| S
23. \-‘—lng\+1 'l
2
2y qy _1 " dv - : .L__ -
dy oy gy 2
(21 —I)ﬂ:_l_ ‘ l
' dv 2
‘e —— —_— | —
& . 1 BE
d x(2y-1) || 2
24 B B -1 — i
O J k
axb=|5 6 -2[=24i-24j-12k ‘1
7 6 2
Vector ¢ Laxbie.,&=2+(24-247-12f) 1
2
SNCETE NIRRT 1
lé| 3 3373 | 2
+ e R e | T ———
‘. Let A is event of finding green signal on 2 consecutive days [

B,. B, & By are probability of finding green signal on
25. 1¥. 27 ynd 3 day,

5 P 30
P(B))=1 (f;z)ziv(;'zi})zﬁﬁ

P - P(ﬂ,)P(Hi)P(Ej)4_-}’_(_?,)!’(535(53)

W M W W 3 126 63

= = e M @ gy AU 18T e
‘ 108104 " 108 " 108 108 1o~ 1000 500



SECTON (()
dv 2 2
dx 2xy
26(a) I
Iy : . i 2
Pur y = va, 2 = V4 x dy or, v+ d - LK. vo-l
d dv dx 2y vx 2v
v v —(vel)
1 = —y=—x 7
dv. Qv 2v
PAY "
J ~ d1'=_J'ff'l |
Ve +] X
log(\pl + ]): ~log (x)+logc
T = -
log|—+1 +|0g|.1" =loge
2
1
I"'l*' v? 2. 43
IOE; ‘_2’ xl=loge =x*+y*=cx
o OR
) a1 2 T
26(b —_—+ y=— 1
: dx  xlogx™ «x >

dv

LF.= ¢ Xogx o clog(logx) = log x

Solution is

2
vidogx= Jlog x—dx
Y
] 7
- j2r di =17+ ¢ let log v =1

Cylogx=(logx)’ e



el
X" dx

!ZJFQ.\‘E-Iz

. 2 1
| 27(a) ILct x“=t | 5
L e L B |
P2—1-12 ((-4)(1+3) -4 143
e 1 _-A(r+3)4'-B(r—4)
2-i-12 (1-4)(e+3)
i
AxB=l, 34-4Be0=s 4=l pal
| 77077
4, dx 3¢ dx
I=— = ]
7Ix2_4 7!x2+3 2

x-2
x+2

OR

| 27(b)

Putsin”' x=0 or x=sin®, dx=cos® d0

IBCOSOdB

cos’

_8 sec? @
I

de

= 9_[ sec? @ de—!(l J sec’ 0 dB) de

=9tan6—jtan9 d® =01an0 - log(secO)+c




|
| = I I h] b
| = tan 0-log cos
| - Otan0 + log ||:ns(}| te |
| |
| _ b ) S.l.ll _’\ ’ lug \/1 _ .\'2 g
1-x°
| J
f(x)=sinx-cosy, 0<x<2m
il - f'(x)=cosx+sinx 1
2
:ﬁsin(%-bx] (I)
f'(x)=0=> :?-in[~IE + .\') =]
? |
2
7
=>£+.1'=0.1L2n :>.\'=3—n.—1£in()<x<21t
4 4
o~ 3 n
From (1) for 0<x<~4E&T<x< 2n
1
f'(x)>0= f(x) is increasing function
B ' - E—— S
Also from (i) for Tn <x< %‘E,f'(x) <0
= [(x) is decreasing function
S(x) is increasing in ((), E]U(E,Zn] and decreeing in o5 : IE} l
4 4 4 4
- o o e —————————e ) [—
113 -
() -
29. x2 l
I= j e TR dy
X
1/3




:j' ' v Pull,:;

T o
_‘27(11':(!! _[
X 3
When x:l_ {=9

| 3

|

| When x=Lf=1

N _m —l____ D
I=l=1Y" ) ==4d
| i( ) ( 2 ) |
? ] !
4/3 .

‘ = :—}(r‘l) ——3[0 8‘”3] .

2 4/3 8 |

| ) 1

| :2

|

. ==x16=6
I vz-‘-\’4~J.r+6
. (3x+5)2

' 30(a) Taking log of both sides 1
' log y;4Iogx+%logfx+6[—2|og|3x+5'

T 1dy 4 1 1 .
ydx x 2(x+6)  3x+45 |l
dy *x+6[a 16 |
dx  (3x+5) [ ¥ 2(x+6) 3v+5 J

OR |
[ | S—




For continuity at v = |
|

LHL _RHI
.\'=l__\-:l'_rm i)
30([-\\
LHL = tim (1-h) = §i ~
2L=hm (1-h)= ’11__::10[5::(1—!:]-2!1] =5a-2b 3)
RHL = lim =k FNET = |
= I £ (1+H) ’2111’10[3«(]+h)+h] =3a+h 4)
From (1), (2). (3) and (4) - F
|
Sa-2b=22 or,3a+b=22 =a=6b=4
a=5i-j+5k
S d Bl 1
31. b=h-j+T7k -
d+b=(5+L)i-2j+12k
s 2 . 1
a-b=(5-1)i-2k 5
(@+b).(a-b)=0 B
25-22-24=0 or, A=41 !
1 SECTION (D)
i " Maximize z = 10500x + 9000y
' Subject to constants x +y < 50 or, 20x + 10y < 800 = 2x+y < 80
:! I x 2 U, Y >0 1
| B
|| = | x+y=50 = y=50-x 2
|
| |
| | |
| IE LSUJ(W
’ v |0 | 50]
\ | and correct draw of line



31 + v =80 =¥ =80 — 2x
. o0 |40 2
1301 2
B |80 |0
" and correct draw of line
Shading of common region and finding corer points 2
4 e
 Comer Point z = 10500x + 9000y -
|| 0. 0) 0 i1
| A(40.0) 4.20,000 >
' B(20. 20) 3.15.000 + 1.80,000 = 4,95,000 '
(0. 50) 4.50.000 |
—- : =
‘ Maximum vale 1s 4,.95.000 when x = 30, y = 20 : !
!
— - -1, ]i
| ~ i
g +y:= 4
23 bS 5 x 1 |
i
x=1
v, |
Figure »
U 1
A=4a[Ja-xPdx 1
]
- !
-{J4-x2 +2sin”! —] 1
L 2 2o
—eee—————— - r—ﬁ—— =
4| — + — |— 4|0 |
Lx 4o
—t o o
= T,"} 34 21(_] sq. units 1




Lines are 7 z(':+2.f;+£)+l(f~j+;})

Any general point on line is A (k- 5,4k =3,- 9k + 6).

1
34(8} X . —’-
F=2i-jokep(2i+j+2k) .
q=i+2j+k bo=i-j+k ]
= - - - l
d, =2 = j=k by =2i+j+2k
i j k
a’z-dl=f—3}'—2k Ii‘x*2=l =1 1 =3 +3k 2
2 ] 2
d,—a ).(B xB) B
Shortest distance = (4 1)(hl “l 1
bxby| | :
G 2 3J5 unit
— — = e— 5
Jo+9| 32 2 '
OR
P(2.4,-1)
34(]3) fineis .!'+5=-V+3=Z—‘6=k i line
1 4 -9

Given point is P(2, 4 -1)
PP =(2-k+5)i +(4—4k+3)j+(-1+9k-6)k

= (7-k)i +(7-4k) j+(9k=7)k

AP is perpendicular to given line so (7—k)+4(7-4k)-9(% - 7)=0

=7-k+28-16k—81k+63=0 = 98k +98=0=k =1

Point Ais (1-5,4-3,-9+6)i.e.,(~4,1,-3)

10




[— TPA:\}62+32+23:?units
= :

‘ R= {(a_h) cab € 7 and (a - b) is dinisible by 5}

35(a) | For reflexive: (a.a)e R = a—a is divisible by 5, true

R is reflexive

4

For symmetric: (a,b) € R = a— b is divisible by5

= b—ais divisible by 5 = (b, a)€ R

Hence R is symmetric

For transitive: let (a,b)e R and (b,c)e R

I
= a— b is divisible by 5 and b— c isdivisible by 5
= (a—b)+(b-c)isdivisible by 5 => a—c is divisible by 5
=5 (a - c) €R ' l
Hence R is transitive
; 2 ; 1
R is equivalence relation 3

OR

_

35(b) | f’(x)=Jl

x—1,if xiseven

| . For one-one
' |

|

| || (:) Let x;,x, €N and x| x, are both even
| :

| a2 =F-lem-i= f(n)# £(x)
(i) Let xy, x5 € N and X, X, are both odd
xExXy2a+lzx,+1= f(x,)# _f'(-\'g)

11

x+],;‘j'xisodd}




() Loty 3y Vo o

d X, is even while Yy 1s odd

-f‘(-‘ﬁ): YW=l "'(“'3) =xy+1

-

i | = _f‘(.\'l)i 1 (_\'2]

— 4
|

| ;| Hence is all three cases x, # x, = f(x)# 1(x,)

| | Function f{x) is one-one
I

'Foronto -

Ify is even = ¥=x+1=x= y-le N(domain)
!

| f(r-D)=y-1+1=y

I

1 =
| Ifyis odd = y=x-1=x=y+le N (domain)

If(_v+l)=y+l—l=y

1 | =—

Forevery y € N (codomain), there exist, x € N
' Such that y = f(x)

‘ ‘ So function fis onto

b | -

fis both one-to-one and onto, i.e., bijection

| SECTION (E)
|

|
| I3(y+z)+2x=33

36(a)(i) |
! or 2x+3y+3z=133

:

Gi) | x+z=2porx-2y+z=0

2x+3y+3z=33

x=-2y+z=0
(111) (a)
| x+y+z=12
1 AX=B
|




BN
Il
)
—_

|4=2(-3)-3(0)+3(3)=3%0 '
2
i) 0 9 |33
Vi ]R:l 0 ~1 1 ]lo
718 1 -7112
~994108 9
:—]:- 12 =l ]2
3 3
99 — 84 15
BRISEE
vi=|4 :
z 5 £
x=3,y=4,z=5
= OR

2x+3y+3z=33
X-2y+z=
3x+4y+3z=40

AX=B
(1) (b)
2 3 3
A=11 -2
3 4 3

4| = 2(-10) 3|‘U)+-3(IU): 10 # 0 So A 'existy

-10

|
X=A'B=—"-|0

10
10

:
«ff
1

9

33

13

19 | —



| ~330+ 360 30
- |40 =% 40
| 330280 50

100 2

—1—— 40 2

(ii) P(E\Z):i . :
100

P(X)P(E|X)

Fiii)(a) P(X|E)= P(X)P(E|X)+ P()P(E[Y)+ P(2) P(E|Z)

ra | o—

N]—!

Mi—i

o 0 2
| _ 100" 100

50 2 40 1 10 _ 3
+ X

Wt e —
\ 100 100 100 100 100 100
_ 100 Xmomoo_y_l

| ‘ 100x 100 170 17

| | OR
| |

'| (iii)b) | P(Z|E)= P(2)P(E|Z)

P(X)P(E|X)+ P(Y)P(E|Y)+P(Z)P(E|Z)

| | 0 3

| B 100”100 _30_3

| W T s T T
100 100 100 100 100 100

14



|
38. (1)

[ Areca of réc_lang]c: = (2x)(2y) = 4y

()

,
oyl =16 y2 o 160
' 4

Zr\/_ﬁ—r

van{ )

From (1) and (2) A

2 Jr; (29 ] _216-2-2] 3fts-22)

dx 16— x?

16— 16— x2

b2 | —

=0=16-2x2=0 =y=2/2
dx

| —

for r<2\/_ ——>0
dx

and for x>2\,"- —<O
dx

| (i1i) (b)

dx?

N | —

Hence, by the first derivative test at x = 242 there will be a local
maximum. Now we have only are critical point x = 24/2 | so this is point

of local maximum. Length of rectangle = 2x = 4v/2 and breadth of
rectangle

V8

= 2}’:2_2_:2‘\{5

OR

V16— x2 (~4x)- (16-24?) [
(16-+2)

, (l()—xz)(—4i)+x(16~ 2:2)
(Iﬁ—xz)m

d* A

2\y |:—rr ]

[_64x+4x +Hox-2v

(16~ ¥ )w-

2 [21 -4st 4x(x? - 24)
dx

(l - .1-2)'”2 i (l o-_.xT)'ﬁ




_aVaE-)

}.rz}JE (8)‘“2

<0

So, at x=22, A(x) is maximum

|
e

N | -

i When x = 2/2. ‘1,-2=1—6T“§=20ry=\f5
' 1
| Dimension of rectangle are 2x, 2y, i.e.. 4,2, 242 3

-

16
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