INDIAN SCHOOL AL WADI AL KABIR

o

\*—j Assessment - 1
Class: XllI Sub: MATHEMATICS (041) Max Marks: 80
Date: 26.09.2023 Time: 3 hr

General Instructions:

1.

SO hALDN

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)
3
If £7(x) = 4x3 + , such that f(2) = 0, then f(x) is
3 129 3 129 3 129 3 129
a)x4+;-— b)X3+—4+? C)X4+—3+? d) x3+— - —
kcosx f :/: i
The value of ‘k’ for which the function f(x) = ”3 2x y % is continuous at x = . Zis
, ifx=-
2
a)0 b) 6 c)1l d) 2

Find k, if A = [_42 i] Is a singular matrix

a) -6 b) ‘?3 )6 d)g
3 x :
The value of fz 211 dx is
a) log 4 b) log % ) Yog 2 d) log %

The value of sin™? [sin (3?”)] is

131 131 2T T
d)--

a) =~ b) - =~ 0=
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11

12

13

14

15

The total revenue in Rupees received from the sale of x units of a product is given by
R(x) =5 + 36x + 3x2. The marginal revenue when x = 15 is.

a) T 42 b)X 72 €)X 114 d) X 126
x

fmdxequals

a)2loglx—1|—1log|x— c) -loglx—1[—2loglx—2]+C

21+C

b)loglx—1—1loglx—2] d)loglx—2]—loglx—1]+C
+C

The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is
a) 27 b) 1 c) 81 d)512
Letsin® (1-x)+2sin'x = g . Then the value of x’is
1 1 1 d) 0
a) 0, . b) 1, . c) 2
Let A be a non-singular matrix of order 3 x 3. Then | adj A | is equal to
a)l Al b) | A c)l AP d)3l Al

i d?y .
If y =acos mx+ b sin mx, thend—xz IS

a) m?y b) - m?y c) my d) - my
cosx )
Value of [ & 0xis
a)—2sinVx+c b)sinVx+c c)2cos Vx +c d) 2 sin Vx + ¢
. _ (x—=5) dy .
For the functiony = D3y the value of (dx)atx =2 1S
4 4

The rate of change of area of a circle with respect to its radius ‘r’ at r = 6cm is

a) 10w cm b) 12n cm C) 8 cm d) 11mcm

HMXHE ;ﬂzﬁ fﬂ

a) 4 b) V-6 c) -3 d) None of these
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16 What are the turning points of the function f(x) = x(x —1)2, 0<x<2?

a)2,8 ot 1 01,2 d) =, 0
2 4 3 3
_ | (L ;
17 Ifﬂx)—logx,ﬂmnf(x)+f(x)|s
x%-1 1-x2 x2+1 1+x
d
8) — b) — 0)— )

d
18 If y =log vtanx , then the value of d—z atx = %

= d)0

a) oo b) 1 02

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) Alistrue but R is false

(D) Ais false and R is True

19 Assertion (A): If A is a square matrix such that A> = A, then (I + A)> —3A = |
Reason (R): AlI=IA=A

a) b) c) d)

20 Assertion (A): The relation f: {1, 2, 3,4} — {X,y, z, p} defined by
f={(1, x), (2,y), (3, 2)} is a bijective function.
Reason (R): Therelationf: {1, 2,3} — {x,y, 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)

1 2 2
21 IfA=]12 1 «x ] is a matrix satisfying AA’ = 91, find x
-2 2 -1

X

1 xe
22 Evaluate 0

(1+x)2
- OR -
T |
Evaluate | 2 S dx

1 +/sinx ++/cosx
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24

25

26

27

28

29

30

Find the value of cos™ [cos (7)] + sin™t (sin %”) +tant (1)
- OR -

Find the domain of sin’t (x? — 4)

A function f where f: N — Z such that
n+l ,if nisodd
f(x) =

2

n . .
-5 if niseven

Is the function injective? Justify your answer.

Find the value of ‘a’and ‘b’ such that the function defined is a continuous function
1,ifx<3
f(X) =<ax+b, if 3<x <5
{ 7, ifx=5

SECTION-C
(Each Question Carries 3 Marks)

. dy . 1 1
Find & if x = 128 ang y = 3X298L 4 5
dx t2 t2
. 2x
Integrate the function [ 211 (214) dx

- OR -
Evaluateff{ lx —1|+lx—2| +1x—3 [} dx

The volume of a cube is increasing at a rate of 8 cubic centimetres per second. How fast
is the surface area increasing when the length of an edge is 12 centimetres?

- OR -
A balloon, which always remains spherical, has a variable diameter 2 (2x + 1). Find the rate

of change of its volume with respect to x.

Let f: R+ — [-5, o0) be a function defined as f(x) = 9x? + 6x — 5.
Show that the function f(x) is one-one and onto.

- OR -
: 1 1 . :
Check whether a function f: R — [— -, —] defined as f(x) = ad IS one-one or onto or not
2’ 2 (14x)?
1 3 -5
Express the matrix A=|—6 8 3 | asthe sum of a symmetric and skew symmetric matrix.
-4 6 5
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32

33

34

35

36

logx __ 2logx-3

- a’y
Ify= show that —

x ! x2

SECTION-D
(Each Question Carries 5 Marks)

Define the relation R in the set N x N as follows:
For (a, b), (c,d) € 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) = 1+ x|’

X € R is a one-one onto function
The equilibrium conditions for three competitive markets are described as given below,

where mg, mz and ms are the equilibrium price for each market respectively.
mi+2mz+ 3mz=85

3mz+ 2my + 2msz = 105

2my+ 3m2+2mz =110

Using matrix method, find the values of respective equilibrium prices

Find z—z of the function XY + X* + y* = aP
- OR -

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

1
cos(x+a) cos(x+b)

Integrate the function f

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 F° at x days.

(i) Isthe 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)
(iii) 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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38

For an EMC project, a x x
student of Class XIl makes '
an open cardboard box for a
jewelry shop from a square
sheet of side 12 cm by cutting
off squares from each corner N x
and folding up the flaps. '
Assume that ‘x’ be the side of
squares cut off from each
corner. Based on the given
information, answer the
following questions.

18 em

- 18 em -

(i) For the open box, find the length, breadth and height in terms of x. (1m)
(if) Write an expression for the volume of the open box. (1m)

(ii1) 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)

Gautam buys 5 pens, 3 bags and 1
instrument box and pays a sum of 2160.
From the same shop, Vikram buys 2
pens, 1 bag and 3 instrument boxes and
pays a sum of ¥190. Also, Ankur buys 1
pen, 2 bags and 4 instrument boxes and
pays a sum of ¥250. Based on the above
information, answer the following
questions.

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

- OR -

Determine P = A2 — 5A (2m)
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IClass: X1l Sub: MATHEMATICS (041) Max Marks: 80
Date: 26.09.2023 MARKING SCHEM Time: 3 hr
1 4, 3 129 7 c) -loglx—11- 13 C—_7
a)X+x3 8 2log |l x—21+C )4
2| b)6 8 d)512 14 b) 12 cm
a) -6 9 d)0 15 c) -3
2 - mZ2 2
5 C)?n 11 |b)-my 17 a)x;1
6 |d)Z126 12 |d)2sinVx+c 18 b) 1

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

20 | (D) A'is false and R is True

21 1 2 2
IfA=]2 1 x]isamatrix satisfying AA’ =9I, find x
-2 2 -1
1 2 271 2 -2 1 00
AA'=[2 1 x][z 1 2‘=9[D 1 ﬂ‘
-2 2 1112 x -1 0 0 1
9 2x + 4 0 9 0 0
2x+4 x*+5 —x—2]=[ﬂ 9 Cll
0 —x—2 9 00 9
x+4=0

x=-2
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22 1 x T Vsinx
Evaluate dx 2
fo (1+x)? Evaluate 1 v/sinx ++/cosx
. J-l xe* & ) Vsin z
C 0 (14 x)? Let ] = ’n dze ...
’ ; Vsin x4 /cos =
(i{x+1)—1 ,
= — (] f .
J" (1+x)° 4 3 1|I'.":"j-|:l (—2 I)
1 (x+1)e’ ¢ ] - fu f =
X ¢ e ) [ : [ fa
= {( F1)P (e 1) ]dl Y (G-2) +yfes (3-2)
- | /COS T
gl £ T I = [, =——dz...(2
=0 Fies ( +r): : veoszvsin z
- By adding equation (1) and (ii),
| I L+x ]U o] — I“_v \/:slu z | Jeos d'z
['.‘Ic"[j(.\')+f'(.l)ld.x =e' f(x)+¢] - § Viln 2| Veos
1 0 A
F 2 8.3 : 2
1+1 140 2 =2l = [, 1dz
I'= 5—] —, I — E
4 2
OR
-1<(x?-4) <1322 <523\ <45
=Y '—:[—\/.: —\/5 u[ﬁ Jg:' So. required domain 1s [:—\/g—\/g]u[ﬁﬁ]
24 f() ": L if nis odd When n is even
X) = _ =2 _
—n;, if nis even f(2)=7=-1
fa— _4 —
When n is odd f(4) = P 2
_1+1_ -Z6__
f(1) = = 1 f(6) = . 3etc
f(3) = 3¥1_, |
sl f has a unique element
f6)=——=3etc Hence f is one-one
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2> | Since f(x) is continuous at x =3 and x = 5, Simﬂ-‘d‘?])’;:af x=5, : Tk
3 LHL = RHL - LHL =RHL
glx " , lim f(x) = ‘lim f(x)
or - lim *( ) F hm (1) £ pnT
il x—n by BT '
i d i -‘,~ ': I"" " + i ::E ;inl (?) =ie
(1) = fimar-+) b h
=g %3 %b or L a(d) + h=7" i
O 3& -‘-b 8] e (i) or 5&' -|.- b o AR (ii)
Golvmb equatxons (i) and (n) we g.,et
a=3andb==-8.
*° | Find Zifx =%l and y = Z22EL 150
51
dx t ('f) —(1+1logt)(2t)  t—2t—2tlogt —2logt—1
dt t4 - t4 S
2 dy —2logt—1
o (O e = L dt t%
g=t(t) (3+ 2logt)(1) _ 2-3 ﬂ210gt 2logt—1 = &= —Thg=T "= t
dt t2 t2 t2 T™® T om
27 | Let x?=t => 2x dx = dt i 2x dx = [ Y3, 13
2% _ 1 dt (x241) (x2+4) (t+1) (t+4)
J (x2+1) (x2+4) x=J (t+1) (t+4)
1 __A + B | = log(t+1) log(t+4) +C
(t+1) (t+4)  (t+1)  (t+4) ) 3
A :g &B= %
_1 x2+1
3 Iog x2+ 4| +C
4 ~
L=, Ix—lldx s L= [le-xds+ [x-2)dx
(x—1)>0for1<x<4 342 iroa 24
x* x- |
: =>I:=|:2X—-;- = -T":\f
s =[x 1dx <]y L- 12
= 1 L=[4-2-2+- —8-2
Sn- 2] =DL=[4-2-2+3]+[8-8-2+4]
2 | ; .
[ 1 0 =h= = +2= i R— (3)
>T;=[8—4--+1|=2 2 2
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9%} +6x; = 9%} + 6x;

O(x7 —x3) + 6(x; —x) = 0
(x1 —x)[9(x1 —%2) +6] = 0.
Since x; & x; are positive
9(x1—x)+6=0

_'_XI_X2=D;" X1 T %

L= {3 -x)dx+ [ (x—3)dx 9 5 5 19
_ . ) t=373737 3
=I; = EX—EI + E—Ex]
L 21 L2 3
[ 9 1 0
=>LH=|19—-—-3+-|+|8-12—=-+9
"2 2 2
_ 1)
=}Ig—[6_4]+ E —E ............. (4)
28 | Let x be the length of a side, V be the - OR -
volume and S be the surface area of the )
cube. V=-m
V = x3and S = 6x?, where X is a function of %‘ 3
time t. r d-_-.z(_ﬁ_x..l) -'-"=i(2x°l)
It is given that — = 8cm?/s. 4 73\ 9 .
dt SV o= gi‘l’ (1) (2x+1) = E?T(EX_ 1y
dv d 3 d . dx _d\_'r_=__9__(_1_w.- 3=__9_ <« 3% + 1) x 2
3=Tt.—_a_t(x-).&=3x- = P léndx("\ 1) T 32x+1)" x2
27
d.‘( 8 — -_ T -4 1)2
— = — 1 PRI )
dt  3x° (1) 8
dS d 62 d 12%) dx
— = — ) e — 2X —
dt dt( . dx o dt
K 32
= 12x- Eﬁ = 12x i — gy
dt 3x- X
das 32 , 8
when x =12 cm, 5 s = ganss
*2 | Let f(x;) = f(xy) oR- 1
) , 2 (1. 2 12 2
=:-93i+6x1—_.=93i+6x1—5 f(z)—gaf(a]—l {.]T =S4 s
+ —_
2

That is. f(z):f[%} but 224

]

Hence. fis not one-one.
11
Nowlet y=1(X), ve| —. —
y=£(x). ¥ [ > 2}
X
1+x°
:}yx2+}f=x

That1s. y=

= yx' —x+y=0

For this quadratic equation in x_ forall xR
we must have (-1 —4yxy=0
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Hence the function is one-one Thatis, 1-4y~ =0
8l - y 2 y 2
() = 9x> = 6x— 5 ==2y)d+ 1})1 0
=9x3—6x-+-1-6 That 1s, YE‘:—E,E].
— Bx+ 1): - That means, Range = Codomain .
for all x € R+ as [0, »). f(x) € [-5.%) Hence. f1s onto.
.. Range=co-domain
Hence fis onto
30 1. i =4 A
Q==
A=13 8 6
0o 9 9
5 3 5 .
=119 0 -3
Letp =4 9 3 0
2 -3 1 Also,
M) _
=3 -3 16 9 |and 0 -9 _g9
5 -8 4 9 -3 0
P :% -3 16 9| =P, T0 0 07
_ 1 _
1 9 10 =—2]1-9 0 -3|=-0
Hence, A‘;A, Is symmetric matrix. -9 3 0.
Hence, % Is a skew-symmetric matrix.
2 -3 1 09 9 2 6 10 1 35
P+Q=3|-316 9|+3|-90-3|=3|-1216 6|=|-628 3|]=4
1 9 10 -9 3 0 -8 12 10 -4 6 5
32 | Let (@, b) € N % 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 1s symmetric.
Let (a,b),(c,d), (e, f) € N x N such that
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(a.b)R (c. d)and (c. d) R {e. f).
Then ad = be, cf=de

= adcf = bede

= af = be

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

Hence, R 1s transifive.

Since, R 15 reflexive, symmetric and transitive, R 1s an

equivalence relation on N x N.

Forxz0 Forx<0
f(x)=lix f(x)=l-x
Let f(x) =y, Let f(x) =y
y-1+x y_1-
x=L,forx20 X=L,forx<0
1= 1+y

Here,y €E {x ER: -1<x< 1}
So, x is defined for all values of y.

~ fis onto

33

- OR -
x> 0 x=20
lxl_[—x ,x<0 I:>f() { , x<0
-
Forxz20 Forx<0
. | _ X
f(x,) = T f(x,) = 3
flx) = 1375 flx) = 722
f(x,) = f(x,) Putting f(x,) = f(x,)
Xy _ X2 Xy _ X2
14+x; 14X 1-xy 1-x;
(1 + x)=2(1 + x) || x,(1 — x)=2,(1 — x,)
X; + X1 X=X + X% || X — X1 X=X, — XXy
X=X X1=Xp
Hence, if f(x,) = f(x,), then x, = x, ~ fis one-one
1 2 3
=13 2 2
28 2
= |A| =9 = Alexists
] -2 5 =2
AndA'1=-q' -2 -4 7
5 1 —4

Hence, f is one-one and onto.
AX=B=X = A’IB

S PR [ R

=2p,=15p, =20,p; =10
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Putting the value of 4y and o, d 32’ -—(m+ n)j—z +mny

LHS = (m?4e™ + nzBe"") — (m + n)(mde™ + nBe™) + mny

= —(mnde™ + mnBe™) + mny = —mn(Ae™" + Be™) + mny

= —mny + mny =0 = RHS

34 | Letustake p = x* andr=y*
Take log on both sides Take log on both sides
logp =xlogx logr=xlogy
1dp X ldr xdy
= —— =logx+—-=]logx+1=logx+loge —=——+]ogy
pdx 8 > S N BE | = rdx  ydx ey
dp dr dy
BRI LI ¢ ST e
> =X logex ...(1) D=y logy +xy = t2)
Now lets take q = x¥ X+ +y=a® = piqtr=a’
Take log on both sides Differentiate both sides with respect to x
logq=ylogx dp dq dr_0
ldg y dy dx dx dx .
= qdx 5 BT x"logex*-yx?““l-*-y"logy‘- _y I:':-"logzv{-*xy"‘l =0
dq — ; dy d x* logex +yx'™! + lo
= — = y-1 - (x:‘ lo X) b ""(2) _y - - Y y logy
dx B dx x¥ log x +xy*!
- OR -
dy — A mx B nx
a—_( e™  + Be™) = mAe™ + nBe™
= ny —(mAe™ + nBe™) =m?Ae™ +n’Be™

= m?4e™ + n?Be™ — (m?Ae™ + mnBe™ + mnde™ + n?Be™) + mny

3> Multiplying and dividing by sin(a — b), we get
[ sin(a—b) _ [ sin[(x+a)—(x+b)]
sin(a—b) Lcos(x+a) cos(x+b) " sin(a-b) Lcos(x+a) cos(x+b)
_ [sin(x+a)cos(x+b)—cos(x+a)sin(x+b) [sin(x+a) _ sin(x+b)
"~ sin(a-b) cos(x+a) cos(x+b) " sin(a-b) lcos(x+a) cos(x+b)

= [tan(x + a) — tan(x + b)]

sm(a b)
1 —_— —
f cos{x+a)cos(x+b) dx = sm( f[tan(x + a) tan(x + b)] dx
- —log|cos(x + a)| + log|cos(x + b)|]| +C = cos(x+b)
" sin(a- b)[ gl ( )l g' ( )l] SIO(E=5) 0 P

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

()f'(x)=—02x+m

Since, 6 1s the critical pont,

f6)=0=m=12

(i) fx) = —0.1x% + 1.2x + 98.6

f'(x) =—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
i [6. 12]
OR

(1) f(x) = —0.1x> + 1.2x + 98.6,

f'(x)=—02x+1.2,f'(6) = 0,

£'(x) = — 0.2

f'(6)=—02<0

Hence, by second derivative test 6 1s a point of local maximum_ The local
maximum value = f(6) = — 0.1 x 62+ 1.2 x 6 + 98.6 = 102.2

37 | (i) For the open box the length. breadth and height is given by (18—2x) cm, (18—2%) cm and

% cm respectively.

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

(iii) Now % =324-144x +12x> and ‘;: =144+ 24x

For E=n::-, 12(x* -12x+27)=0
dx

=(x-9x-3=0
Either (x—9)=0or, (x—-3)=0
X9 S xXx=3cm

[3: ] =144+ 24(3) =72 <0
Aatxa3
So. V 1s maximum at X =3 cim.
OR
(ii1) Fefer the solution of (iii) as shown above.
Clearly. the maximum volume of open box will be V=(18-2x)(18-2x)(x)=(18-6)"(3)

= V=432 cm’ .
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38

1o ol - Lo
o o [ Lol

A=

= O
[ ]

1
3
4

=5(4-6)-3(8-3) +1(4-1)

=5(-2)-3(5 +3

=-10-15+3
=-22
(iii) OR
[—2 ~10 8'| )
AdjA=1l-5 19 -—13 P=A%-3A
l3 —7 —1J 5 3 1] [5 3 1] [5 3 1]
L1 =12 1 3ll2 13l -5l213
Al = (adj A)
4] 12 4] |2 4 124
, [2 -0 8 (32 20 18 25 15 5
=5 |5 1 -1 =115 13 17| — [10 5 15
g ~F =4 13 13 23 5 10 20
: [2 10 —8" 7 5 13]
Al=—15 -19 13 =15 8 2
22
[—3 7 1J 8 3 3J
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