o~ INDIAN SCHOOL AL WADI AL KABIR
Assessment - 1

Class: XlI Sub: MATHEMATICS (041) Max Marks: 80
Date: 30.08.2026 (Sample Paper) Time: 3 hr

General Instructions:

1.

2.

S

N

This question paper is divided in to 6 sections- A, B, C, D and E

Section A comprises of 20 MCQ type questions of 1 mark each.

Section B comprises of 5 Very Short Answer Type Questions of 2 marks each.
Section C comprises of 6 Short Answer Type Questions of 3 marks each.
Section D comprises of 4 Long Answer Type Questions of 5 marks each.
Section E comprises of 3 source based / case based / passage-based questions
(4 marks each) with sub parts.

Internal choice has been provided for certain questions

SECTION-A
(Each MCQ Carries 1 Mark)

1
If f(x)=x+ oy then f(x) is
2

X X
)X +loglx+c  b)= +loglxi+c O *logixi+c d)7 -logixi+c

3x + 5,if x =2

i ntin i
ke’ ifx<2 s continuous is

The value of ‘k’ for which the function f(x) = {

a)_Tll b)% c);—f d)i

Find k, if A = [_kz 2] is a singular matrix

3 -3 -8 8
The value of f3 T dxis
2 x2+ 1
3 1 9
a) log 4 b) log > C) p log 2 d) log "
. . 131 .
The value of sin! [sm (7)] is
131 131 T T
—_ L —_ d o —
8) = b) - = C) )-7
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10

11

12

13

14

15

Find the maximum profit that a company can make, if the profit function is given by
P(x) = 72 + 42x — x?, where X is the number of units and P is the profit in rupees.

a) T 42 b) 3 72 0) 2 114 d) T 513

(x-1)
f(x—Z)(x—S) dx equals
a)2loglx—3|—loglx—2|+C <c¢)loglx—3|—2loglx—21]+C

b)logl x—3|—loglx—2|+C dloglx—2|—=loglx—31+C

0 1
1 0

a) 0 b) -1 c) -2 d)-3

If [x—2 5+y][ ]:O,thenx+yis

Let sin’t (2x) + cos™ G) :g . Then the value of %’ is
1 1 1 d) 8
a) . b) " C) 5

If A is a square matrix of order 2 and |A| = - 3, then the value of |5A| is

a) -3 b) -15 c)-75 d) None of these

. d%y .
If y =a cos mx + b sin mx, then d—;; IS

a) m2y b) - m?y c) my d) - my
cosvx )
Value of [ 7 dxis
a) — 2sin Vx + ¢ b) sin Vx + ¢ c)2cosVx +c d) 2 sin Vx + ¢
. _ (x=7) d_y .
For the functiony = D3y the value of (dx)atx =71S
a) - 20 ) - oL d) 20
20 20

The radius of the circle is increasing at the rate of 0.7 cm/sec. What is the rate of increase of
its circumference?
a) 0.7 b) © c) l4m d) 2w

: 13 —6]_|3 «x?
FlndX|f|4 0|_|x _1|
a) 4 b) V-6 c) -3 d) None of these
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16 The total revenue in rupees received from the sale of x units of a product is given by
R(X) = 13x2 + 26x + 15. Find the marginal revenue when x = 7.

a) 208 b) 54 c) 52 d) 13

17 If(x) = log x, then fi(x) + f'(i) is

x%-1 1— x2 x2+1 1+x
a)
X x X X

a)

d
18 If y =log v'tan x , then the value of d—z atx = %

1 d) 0

a)OO b)l C)1

Directions: In the following 2 questions, A statement of Assertion (A) is followed by a
statement of Reason (R). Mark the correct choice as.

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

(B) Both A and R are true but R is NOT the correct explanation of A

(C) Ais true but R is false

(D) Ais false and R is True

19 Assertion (A): If A is a square matrix such that A2 = A, then (1 + A)2—3A =1
Reason (R): AlI=IA=A
a) b) ) d)

20 Assertion (A): Therelationf: {1, 2, 3,4} — {x, v, z, p} defined by
f={(1, x), (2,y), (3, 2)} is a bijective function.
Reason (R): Therelationf: {1, 2,3} — {x, v, z, p} such that
f={(1, x), (2,y), (3, 2)} is one-one

a) b) c) d)

SECTION-B
(Each Question Carries 2 Marks)

21 IfA= % i 32c ] is a matrix satisfying AA’ = 91, find x
-2 2 -1
1 x
22  Evaluate 0 r0)?
- OR -
Vx

3
Evaluate fl m dx
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23

24

25

26

27

28

29

30

31

33m

Find the value of sin! [cos (T)]
- OR -

Find the domain of sin* (x* — 4)

Prove that the function f is surjective, where f: N — N such that
n+1 . .
,if nis odd
f(x) =

2
n . .
oy if nis even

Is the function injective? Justify your answer.

Find the value of ‘a’ and ‘b’ such that the function defined is a continuous function

5,ifx<?2
f(xX)=<ax+b, if2<x <10
21, if x > 10

SECTION-C
(Each Question Carries 3 Marks)

. dy . _ t _ .
Find — ifx=a (cost + logtanz) andy =asint

: x%+1
Integrate the function [ 7 irie dx

- OR -

Evaluate ff |x3 — 2x| dx

The volume of a cube is increasing at a rate of 9 cubic centimetres per second. How fast is the
surface area increasing when the length of an edge is 10 centimetres?

- OR -
_ 2 i i .

A particle moves along the curve y = 3 x3 + 1. Find the coordinates of the points on the curve

at which the y-coordinate is changing twice as fast as the x coordinate.

Let f : N — R be a function defined as f(x) = 4x? + 12x + 15, where R is the range of f.
Show that the function f(x) is one-one.

- OR -

. 1 1 . :
Check whether a function f: R — [— -, —] defined as f(x) = ~__ is one-one or onto or not
2’ 2 (1+x)2
2 4 -6
Expressthe matrix A=|7 3 5 |asthe sum of a symmetric and skew symmetric matrix.
1 -2 4

If y = 3 cos (log x) + 4 sin (log x), show that X? y, + Xy; +y =0
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32

33

34

35

36

SECTION-D
(Each Question Carries 5 Marks)

Define the relation R in the set N x N as follows:
For (a, b), (c,d) e N x N, (a, b) R (c, d) iff ad = bc.
Prove that R is an equivalence relation in N x N.

- OR -

Show that the function f: R — {x € R : - 1< x < 1} defined by f(x) = =,

X € R is a one-one onto function

The equilibrium conditions for three competitive markets are described as given below, where
m1, mz and ms are the equilibrium price for each market respectively.

mi+ 2mz+ 3mz =85

3my+ 2my+ 2ms =105

2mp+ 3mz+ 2m3 =110

Using matrix method, find the values of respective equilibrium prices

Find ;i—z of the function XY + y*=1
- OR -

If y = Ae™ + Be™, show that %— (m + n) % +mny =0

T
. 3 sinx + cosx
Integrate the function f% T onae dx
SECTION -E

(CASE STUDY - Each Question Carries 4 Marks)
Read the following passage and answer the questions given below.

The temperature of a person during an intestinal illness is given by
f(x)=-0.1x2 + mx + 98.6, 0 <x <12, m being a constant, where f(x) is the temperature in
FO at x days.

(i) Is the function differentiable in the interval (0, 12)? Justify your answer (1m)
(if) If 6 is the critical point of the function, then find the value of the constant m (1m)
(i) Find the intervals in which the function is strictly increasing / strictly decreasing. (2m)
- OR -
Find the points of local maximum / local minimum, if any, in the interval (0, 12) as
well as the points of absolute maximum / absolute minimum in the interval [0, 12].
Also, find the corresponding local maximum / local minimum. (2m)
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37 For an EMC project, a student of X x
Class XII makes an open cardboard
box for a jewelry shop from a square
sheet of side 18 cm by cutting off
squares from each corner and folding
up the flaps. Assume that ‘x’ be the x
side of squares cut off from each
corner. Based on the given
information, answer the following
questions.

18 em |:rl\/\;

w

18 em.

(i) For the open box, find the length, breadth and height in terms of x. (1m)
(i1) Write an expression for the volume of the open box. (1m)
(i1i) For what value of ‘x’, the open box will have maximum volume? (2m)
- OR -
Find the maximum value of volume of the open box. (2m)

38 Gautam buys 5 pens, 3 bags and 1 instrument
box and pays a sum of 160. From the same
shop, Vikram buys 2 pens, 1 bag and 3
instrument boxes and pays a sum of X190.
Also, Ankur buys 1 pen, 2 bags and 4
instrument boxes and pays a sum of 3250.
Based on the above information, answer the
following questions.

M Convert the given above situation into a matrix equation of the form AX =B (1m)
(i) Find |Al (Im)
(iii) Find Al (2m)

- OR -

Determine P = A% — 5A (2m)
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INDIAN SCHOOL AL WADI AL KABIR
Assessment - 1

Class: XllI Sub: MATHEMATICS (041) Max Marks: 80
Date: 30.08.2026 (Answers) Time: 3 hr
1 2
b)x? +log IX| + ¢
2 11
b) :8
3 _°
C) .
Yoo % log 2
5 T
d) - .
6 d) ¥ 513
7 a)2loglx—3]—=loglx—2]+C
8 d) -3
9 1
b) "
10 ) -75
11 |b)-mey
12 [d)2sinVx+c
13 1
C) 20
14 |d)2r
15 C) -3
16 | a) 208
17 x%+1
a)
X
18 b1

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

20 | (D) Aisfalseand R is True

21 1 2 2711 2 -2 10 0
AA=]2 1 x|z 1 2]=9l0o 1 0

-2 2 -1U12 x -1 001

Q 2y + 4 0 9 0 0
2x+4 x*4+5 —x-—-2(=|0 9 0
0 —x—2 9 0 0 9
x+4=0
X=-L
O I P
0 2 Llet I = 2 ) 1
(1+x) . ! 3%+ Va—x =
+1)-1
= Ju”:; )~ e dx e Ya—x
+Xx) =
1 3GF—x+3a-(G@x
(x+1)° (x+1) - f3 -——kin-d\( -
l'l x 1 1 ; vi 3\4 XT 3\!'r§ z
N [ P e
(] ¥ 1 + X (] +r): ]
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- [ L, 1 ! Adding (1) and (2), we get
s l+x |y - e
U o - 33\x+3\4qxdx
[ [l f(x) + f)ldx=e*f(x)+] - 1 3a—x+ ¥x
] 0 3
. NP S, 21 = [ 1dx
1+1 1+0 2 1
[=—-1 . 2 = xl;
- 1=3-1=2gives] =1
23 . -1 i 337 . -1 ! . -1 37 . -1 . ‘T 3m
sin | cos |:sm cos ﬁf.r+—|:'sm cos| — |=sin sin| ———
RN, . 3 L3 25,
_r_Ar__T
2 5 10
OR

-12(a'-4) 2123237 <5235

ixe[—ﬁ,—ﬁ]u[ﬁ,ﬁ]. So. required domain 15 [—ﬁ,—ﬁ}u[ﬁ,ﬁ].

24 Let y € N(codomain). Then 3 2y € N{domain) such that
f(2y) == = y. Hence. f is surjective.

1. 2 € N(domain) such that f{1) = 1 = £(2)

Hence. {1s nof mjective.

25 Given that the function is continuous at x = 2.

Therefore, LHL = RHL = f(2)
= lim f(x) = lim f(x) = f(2)
x—2 x—=2%
= lim5=limax+b=5
x—=2" x—2
=2a+b=5 .l
Given that the function is continuous at x = 10.

Therefore, LHL = RHL = f(10)
= lim f() = lim, f(x) = f(10)

= llm ax+b= 11m 21=21

x=10

= 10a+ b =21 ..(ii)
Solving the equation (i) and (ii), we geta=2 b=1

t
26 | here, x = a (COS t + logtan E)

t
os; 1 1
Therefore,% = a(— sint +— seczi.l) =a (— sint + —3 )
ta

n— 272 sm— Cuszf 2
1 . 1
=a|—sint + —— =a(—smt+—)
251n5c055 siné
(— sin? .'.‘+1) (c052 E)
=a|\——— il
sint sint
dy
. d_y_ﬁ_ acost —Smt—tant
_ : dy _ dx 94X (cos?t\ T cost
y =asint 5 = acost t (sint)
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-OR-

27 -7,"‘!%' - |+'i§;§i‘v.— - .
" —35x+6 A5 Consider | = J:!.\’Z = 2x| dx
o) O e
| 2 2
= = -2 >y < ¥
[ =2 (-3 Al - (.: 2x) where 1<x<2
i T (x*—2x) where 2<x<3
= +
(x=2)(x=3) x=2 x-3 S 3. 5
I = I] [x®=2x|dx + fﬂl.\"—2.\'|dx
Sx=5=AKx-3)+Bx-2) 2 “5 :
I = J.‘ -(x* =2x) dx + J', (x“=2x) dx
Equating the cocfficients of x A+ B =35 2 s
A “ 3 >
- b - % P
Equating the constant terms 3A + 2B =5 I=- [T—I“:l +[T—1 }
1 L 2
Solving A=_5 and B =10
[ = —[:—4—;+]]+[9—‘)—§+4]
; : / : .
J ‘\ i dy = I(/.l—5j l (I\'+|()J- - 7
v -5x+0 . X=2 x=3 7 8
= =—+3=-— +4
=x=5loglx=21+10loglx-31+C. 2 2
[ =7-5=2
28 | Let x be the length of a side, V be the volume and S be the surface area of the cube.
V = x3and S = 6x%, where X is a function of time t.
- OR -
— = Oem Vs (Given)
i We have y=§x3+l (1)
N d i 5. dx
I r X '] —_—=— =2 -
oo ‘ di 3 di t
, dx
g 22 GOy _,0x
dt dt  dt
L3 i = Zd—x =2x" dx
dt X dt dt
ds ' dx =x =1 x=171
— = —(hx") =—(6x" ) —
dtdt dx dt Substituting values of x 1n (1),
(3 i 36 ) ) 1
=12x| = |=— weget: y=—, —
L X J X 3 3
i 5 1
when x = 10 cm, points on the curve are | L 3 and | —1, 3
5 y '
= =3.6cmfs
ot
29 | Here f:N 3R, f(x)=4x" +12x+15

Let x,.x, €N and f(x)=1(x,)
Then 4x; +12x, +15=4x] +12x, +15
= 4x; +12x, =4x] +12x,

= 4(x; —x3)+12(x,—x,)=0

= (x; — x,) [4(x, +x,)+12] =0

As x,.x,eN so, Hx,+x,)+12=0
S(x,—-x%,)=0

= X, =X, s0. f 15 one-one.

f2)=3. f(_

That is, £(2) = f[%} but 2= %

Hence, {15 not one-one.

Now let y=1(x), yve |:—%? %}

That 15, v= =
y 1+x°
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-OR - For this quadratic equation in x. forall xR
we must have (-1’ —4yxy=0

Thatis, 1-4v* 20
=(1-2y)(1+2y) =0

11
That 1s, }'E‘:——, —}_
22

That means. Range = Codomain

Hence, f 1z onto.

30 2 4 6] JJo 3 =7
A=17 3 5 LLLQ——(A A)y=={3 0 7
1 2 4] 47 -7 o0
R = [ 3 7]
A=l4 3 2 0 T S
% 5 4 |8 & 2
1 4 11 -5 2 s 2
Pi= —(zh-A) =111 & 3 7 7 ,
2ls 3 8 2~ 7
I ll 5 - 3 7-
2 — AT
.2 2 @ =3 3
11 3 4 2
— i 3 — f =] 2 ==0
3 0 3 sl B Q
5 3 T 7
2 7 * 2 7z
Since P’ =P Since Q' =-Q
». P is a symmetric matrix. - Q is a skew symmetric matrix.
[, I 5[, 3 _7]
2 2 2 2
11 3 3 7
Also P+Q=|— 3 =Jl+|= 0 =
. 2 22 L 2 2 4 -6
i £ =17 3 5|=A4
22 *llg=g * f 2 4
31 Given that y = 3 cos(logx) + 4 sin(log x)
d d . :
d—i = 3(3 cos(logx) + 4sin(logx)) = -3 sm(logx).i +4 cos(logx).%

d
= xd—z = —3sin(logx) + 4 cos(log x)

W g e
x—=+-=.—x =—[-3sin(logx) + 4 cos(log x)]

= -3 cos(logx).i — 4sin(logx).§ = —i[3 cos(logx) + 4sin(logx)] = —i.y

d? y dy 1
:xdxz dx —;y
d’y dy

22 7 e 4R
e

= x%y, +xy; +y=0
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32

Let (@, b) € N x N. Then we have

ab = ba (by commutative property of multiplication of natural

numbers)
= (a,b)R(a,b)
Hence, R 1s reflexive.

Let (a,b),(c,d) € N x N such that (a. b) R (c. d). Then

ad=bc

= cb = da (by commutative property of multiplication of

natural numbers

= (c,d)R(a, b)

Hence, R 15 symmetric.

Let (a,b),(c,d), (e, f) € N x N such that
(a.b) R (c.d)and (c. d) K (e. f).
Then ad =be, cf=de

= adcf = bcde

= af = be

= (a,b)R(e,f)

Hence, K 1s transitive.

Since, R 1s reflexive, symmetric and transitive, R 1s an

equivalence relattion on N x N.
- OR -

x=0

o )

1=X

lxl:[—x x<0 I:>/(x) { =

Forx20 Forx<0

f(xl) 2 1 +lx

f(x,) = 1 -

fx;) = —

+XZ

fx,) = —=

f(x,) = f(x,) Putting f(x,) = f(x,)
Xy X2 Xy _ X2
14Xy

1+ X, 1=X;3 1=X3

51+ x)=50 + ) || (1 = x)=x(1 — x)

Xl +x1x2=x2 +xe1 X _xlrz Xz —XZY1

X=X, X=X,

Hence, if f(x,) = f(x;), thenx, =x, . fis one-one

Forxz20 Forx<0

fx) = — f(x) =

+X 1=Xx

Let f(x) =, Let f(x) =y

X x

+Xx y=1_

\ £l

y
x=——,forx20 x:¢,f0rx<0
1-y y

1+

Here,y € {x ER: -1<x< 1}

So, x is defined for all values of y.

~ fis onto
Hence, f is one-one and onto.

33

A=

1 2 3
3 2 2
2 3 2

= |A| =9 = Alexists
-2 5 =2
Andﬁci:é[—z —4 ?‘
5 1 —4

AX=B=>X=A"'B
. —2 5 —Z][85 15
=X =3 -2 —4 7 ||105] = |20

5 1 —4ll110 10

=p =15p, =20,p; =10

34

Letu = x¥ and v = y*, therefore, u+ v =1

du

Differentiating with respect to x, we get — + — =0 ..(i)

u = x¥, taking log on both the sides,

d
L =y.ologx +logxay =y.1+logx 2

u dx

]ogu = ylogx,

u ¥ dy i
—=x7 [;+ ]ogx.;] (1)

11| ISWK/Assessment 1/Class — XlII/Mathematics (041)-

Sample Paper




v = y*, taking log on both the sides logv = xlogy,
1 d
de

;—z=v[;a+lugy]=}' [;d—iﬂog;}f] .(iii)

Putting the value ofz—: from (ii) and :—; from (iii) in equation (i), we get

= X. —logy+]0gy —x = X. ——y+logy 1

d
x¥ [Z + lt)g:v::.—:"r
x

xdy d d
+Yx[§ﬂ+lﬂgy]=0 = yx¥ ™! 4 2 logx o + xy* 12X 4 y¥logy = 0

dx dx dx
dy dy y*logy+yx¥1
— (x¥ x=1y — _(y* y-1 = —_—= —

> (x¥logx + xy*™1) (v*logy + yx¥™1) e 7 log xtay ™1
- OR -
d_y = —(Ae™* + Be™
X dx( e &= = mAe™ + nBe™
2
ZT)ZI = i(mAemx + nBe™) = m?4e™* + n?Be™*
Putting the value of and Z—y - (m+ n)— + mny

LHS = (m?4e™ + nzBe"x) — (m + n)(mde™ + nBe™) + mny
= m24e™ + n?Be™ — (m?4e™ + mnBe™ + mnde™ + n’Be™) + mny
= —(mnde™ + mnBe™) + mny = —mn(4e™ + Be™) + mny

= —mny+ mny =0 = RHS

35

Letl i J-n SlnX"l'COSde

- Vvsin 2x

sag fn (smx+cosx)

— J=(=sin2x)

sinx+cosx
e e dx
fn J=(=1+1-2sinx cosx)

118

(sinx+cosx)

=] = dx

= \/1 —(sin? x+cos? x-2sinx cos x)

(sinx+cosx)dx

:I-f,,

\/1 —(sinx—cos x)?

Let (sinx —cosx) =t = (sinx + cosx)dx = dt

When x = 7—;, t= (1-2\5),
when x =§,t = (%)
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T V3-1 dt
_ ESI]’II-FC‘USI — 2
f - I dx - -rl— 3 1_;—2

T =
E vein2x 5
V3-1 i
—_ 2
I'= f_ V3-1) 12
2
s ! =1 hence, —— is an even function
J1-(=0Z ~ Vi-t? ' Ji-t2

As we know that if f(x) is an even function, then

[C fodx =2 [} f(x)dx

ﬁ__l dt ﬁ
=>1=2]°2 — = [2sin™'¢t],?

= 2sin™! ( 32_1)

36 (1) flx) = —0.1x* + mx + 98.6, being a polynomial function. 1s differentiable
everywhere, hence, differentiable 1n (0, 12)

(w)f'(x)=—02x+m

Since, 6 1s the critical point,

F6)=0=m=12

(mi) f(x) = —0.1x% + 1.2x + 98.6

Flx)=—02x+ 1.2 = —0.2(x — 6)

In the Interval f'(x) | Conclusion
(0. 6) +ve f 1s strictly increasing
in [0, 6]
(6.12) -ve f 1s strictly decreasing
in [6. 12]
OR

(ui) f(x) = —0.1x% + 1.2x + 98.6,
f(x)=—02x+1.2,f'(6) = 0,

f'(x)=-02

f'(6)=—-02<0

Hence. by second dertvative test 6 1s a point of local maximum_ The local
maximum value = f(6) = — 0.1 x 6%+ 1.2 x 6 + 98.6 = 102.2

13|]ISWK/Assessment 1/Class — XlII/Mathematics (041)- Sample Paper



37

(1) For the open box the length. breadth and height 1s given by (18—2%) em, (18— 2x) cm and
X cm respectively.

(ii) Therefore. the volume of box is. V =(18—2x)(18—2x)(x) =(324x—-72x" +4x") cm’

(i) Now ? _324—144x +12x” and SV

x dx?

=—144+24x

For ﬂ==:r, 12(x* —12x+27)=0
dx

=(x-9)(x-3)=0
Either (x—9)=0or, (x—3)=0
wX#9 S X=3om
ras
dx’ )

At K3

— 144+ 24(3)=-72<0

So. V is maximum at X =3 cm.
OR
(i11) Refer the solution of (111) as shown above.
Clearly. the maximum volume of open box will be V =(18—-2x)(18-2x)(x) = (18-6)"(3)
= V=432 cm’.

38 (i) 5 3 1| |= 160
2 1 3| |yl = 1190
1 2 4| |z 250
(ii) -22
iiii) — 1 5 4
(iii)—a = 3 -4
3 7 1
22 2 22
(i) —b 7 5 13
P=15 8 2
8 3 3
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