Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
QL , _ 1, ifi=]j .
If the matrix A = [ajjlo.9 1s such that a;; = ... .,then A + A” is
0,1f1=)
equal to :
10 0 1]
A B
(A) 0 J (B) 10
(®) 11 (D) 0 0]
T 0 0
Ans 11 1
(C)
11
Q2. The domain of f(x) = cos™* (2x) is :
1
(A [-1,1] (B) |0, ;}
11
©)  [-2,2 D) |-=, _}
L 2 2
Ans 1
D) {_1, 1}
2 2
Q3. L, ==0 . =0
The value of the determinant C?b 7') o S 75 olis:
sin 157 cos 15
A 1 (B) zero
1 V3
C — D
(C) 5 (D) 2
1
Ans | (B) zero
3
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Q4. For a non-singular matrix X, if X2 = I, then X 1is equal to :
A X B) X*
(C) 1 (D) O
Ans | (A) X 1
Qs. 1 2 3
The cofactor of the element ags in the determinant A=(2 3 1|is:
3 1 2
(A)  +5 (B) -5
) 5 D) 0
©) 5 :
Ans !
Q6. . . . . C o
If A is an identity matrix of order n, then A (Adj A) is a/an :
(A) identity matrix
(B) row matrix
(C)  zero matrix
(D)  skew symmetric matrix
. . . 1
Ans | (A)  identity matrix
Q7. , 2
Ifx = t° and y = t2, then d ?)7 at t=11s:
%2
3 2
(A — B) ==
) 2 ) 9
3 2
(C -— D) -=
) 2 3
Ans (B) _ E 1
9
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The area bounded by the parabola x2 = y and the liney=11s:

QS.
2 : 1 .
(A) = squnit (B) = squnit
3 3
4 : :
(C) 3 sq units (D) 2 sq units
Ans 4
(C) — 8q units
3
Q9. If the rate of change of volume of a sphere is twice the rate of change of
its radius, then the surface area of the sphere is :
(A)  1squnit
(B) 2 sq units
(C) 3 squnits
(D) 4 sq units
Ans | (B) 2 squnits
Q10. M dx 1is equal to:
e
(A) -6 sin\/; +C
(B) -6 cos\/; +C
(C)  6cosx +C
(D) 6 sinx/; +C
Ans | (D) 6sinvx +C
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Q1. d 2 3 :
If —f(x) =3x"— — such that f(1) = 0, then f(x) is :
dx X4
12
(A 6x+ —
9]
X
1
(B) x* — + 2
<
(C) x> 4 ig -2
<
D) x>+ ig + 2
<
Ans 1
© xP+ = -2 I
X
Q12. | In an LPP, corner points of the feasible region determined by the system
of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where
a, b > 0 1s to be minimized, the condition on a and b, so that the minimum
of Z occurs at (3, 0) and (1, 1), will be :
(A) a=2b
b
(B a= —
) 2
(C) a=3b
(D) a=b
b 1
Ans | (B) a= —
2
Q13. | The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,
X,y=>0is:
A 3 (B) 4
c) 7 (D) 0
Ans | (B) 4 1
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Ql14.

dy x2+y ..

The general solution of the differential equation el 2x .e 1S :
dx
2 2 _
(A  eFTV=C B) e +e V=C
X2 N X2 - 2|
(C) e =e’+C D) e* 7Y=C
A -2 — 1
B e +eV=C
Q15. | 1f 4’ and ‘n’ are the degree and order respectively of the differential
3 2
equation 1 + [d_y) = d 3; , then the value of (m +n) is :
dx dx~
(A) 4
B) 3
Cc 2
D 5
A 1
ns {B) 3
— — —
Q16 | 1¢ | a | =1, | b | =2and a.b = 2, then the value of | a+b | 1s:
(A 9
(B) 3
C) -3
(D) 2
A 1
ns {B) 3
- - —
Q7| Two vectors & and b are such that | axb | = a.b.The angle between
the two vectors is :
(A) 30° (B) 60°
(C)  45° (D) 90°
A 1
T 45°
7
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QI8.

A coin is tossed three times. The probability of getting at least two heads

is :

(A)
(B)
(®)

(D)

Al o= o|w M|

Ans

(A)

Lo | =

Questions number 19 and 20 are Assertion and Reason based questions. Two

statements are given, one labelled Assertion (A) and the other labelled Reason

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not

the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) 1s false, but Reason (R) is true.

Q19| Consider the function £: R —> R, defined as f(x) = x>,
Assertion (A) : f(x) is a one-one function.
Reason (R): {(x)is a one-one function, if co-domain = range.
Ans | (C)  Assertion (A) is true, but Reason (R) is false.
Q20. | Assertion (A): f(x) = [x], x € R, the greatest integer function is not
differentiable at x = 2.
Reason (R): The greatest integer function is not continuous at any
integral value.
Ans (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

8
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SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.

21. : o -1( 1 -1 (1)
Q (a)  Find the principal value of cos 1 [ — l +2sin” ! {; ] :
OR
(b) Prove that :
- 1 -1(1-
tan 1«/}?:—00: 1[ XJ,XE[O,H
2 1+x
A 1 1
ns(a) cos™! (— —) + 2sin™t (—)
T 2 s 2
=\m—3 - 1+
(r=3)+2(5) :
=1 Vs
OR
Ans(b) | Putx =tan?6 = 6 = tan " '\x iz
RHS—l _, (1—tan®6
—2°% \T+tan?o
1
= ECOS_l(COSZQ) 1
1
=5(26)
=6 = tan~*vx = LHS %
; dy
Q22. If e (x+1)=1, prove that — = — e’
dx
Ans
e’ (x+1):1:ey:L
x+1
= y=—log(x+1) Ya
y__ 1 1
dx x+1
TR I B '’
x+1
Q23. A ladder 13 m long is leaning against the wall. The bottom of the ladder
is pulled along the ground away from the wall at the rate of 2 m/s. How
fast is the height on the wall decreasing when the foot of the ladder is
12 m away from the wall ?
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Ans x2+y? =169 1,
Differentiate both sides w.r.t. t
dx dy 13
- == 1
2x i + 2y dtd 0 y
=12(2)+5 (d_}t]) = 0[+ whenx = 12m,y = 5m]
L2 v Z
dt 5 24
Hence, the height decreases at the rate of? m/s
Q24. | (a)  Find the value of 2, if the points (-1, -1, 2), (2, 8, 4) and (3, 11, 6)
are collinear.
OR
— - . : . :
(b) a and b are two co-initial vectors forming the adjacent sides of a
- —
parallelogram such that | a | =10, | b | =2 and a.b=12. Find
the area of the parallelogram.
Ans(a) | A(-1,-1,2),B(2,8,1),C(3,11,6)
AB=30+9+ (1 —2)kand BC = i + 3] + (6 — D)k 1
Since 4, Band C are collinear, 3 = 2 = E v
1 3 6-4
=>A=5 7
OR
Ans(b) | Let 8 is the angle between d and b.
d.b =12 = |dl|b| cos 6 = 12 v
3
= (10)(2)cos @ =12 = cos 6 =< )
v sing = 11 (3) _4 1
wsinf= [1-(g) =¢ Va
Now, area of parallelogram = |d X B| = IdI|B| sin@
4
- 0@ (5) =16 v,

-~ area of parallelogram = 16

Q25. | Find the angle between the lines

=]

f:\ A A
1 —-(2-20] +6+20)k and

o

(3 +20)

A A A A A
=(2; =5k)+ 61 +3; +2k).

10
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Ans Givenlinesare: 7 =(3f—2.}'+6/€)+/1(21'A+2}+213) V2
and 7 =(2j—5/€)+y(6f+3}+2/€)
Let & be the angle between these two lines.
2(6)+2(3)+2(2
L 26)120)42() 2 1
Ja+4+436+9+4 23x7
:>cos¢9:£\/§ =@=cos™ E\/g A
21 21
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
. . : 2 ‘
Q26 | Find the maximum slope of the curve y = — x° + 3% + 9% — 30.
Ans y=—x+3x>+9x-30
Slope of the curve, m = %:— 3x° +6x+9 1
X
dm
= E =—6x+6 1
. . dm
For maximum/ minimum slope, put — =0
X
=>x=1 )
2
Asf{’?=—6<0.'.mismaximumatx=1 Ya
X
Maximumslope=—3(1)2 +6(1)+9=12 A
Q27. | (a) Find:
J‘\iélxz —4x+10 dx
OR
(b)  Evaluate :
T
J' Xsmi( dx
1+cos™x
0
Ans(a) I = f 4x%2 — 4x + 10 dx
= f\/(Zx —1)2 + (3)2%dx 1
1r/2x—1 9
- E[( . ) 4x% —4x + 10+ - log |(2x — 1) +/4x? —4x + 10” +C 1+1
OR
11




Ans(b) z i
I=[2ae (i)
o I+cos” x
_ I(ﬁ—x)szm(iz—x) i
y, l+cos (7[ - x)
T (7 —x)sinx
I =|——dx SN ¥ 1
-([ 1+cos® x (i1 &
Adding (i)and (i)
e J- zrsinx v,
1+ cos” x
LrsEf S,
2 1+co0s” x 1
Putcosx =t=—sinxdx=dt
Y
- 1+t
o 1
_ P
—ﬂ[tan t]o _T
Q28. | Solve the following LPP graphically :
Maximize Z = 2x + 3y
subject to the constraints x + 4y < 8
2x + 3y £ 12
IX+y<9
x=20,y=20.
Ans
For
correct
graph and
shading
2
x+4y=8
2x + 3y = 12

12
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Corner Point Value of Z=2x+3y
For
0 (O, 0) 0 correct
6 table
4(0,2) ;
B §’1_5 ﬂ Maximum
11 11 11
C(3,0) 6
Zy =t whenx=22 =22
11 11 11
Q29. | (a)  Find the general solution of the differential equation
(25" + y) dx = x dy.
OR
. . . dy y (y )
(b)  For the differential equation — — = + cosec J = | = 0, find the
dx X LX)
particular solution, given that y = 0 when x = 1.
Ans(a) (2x2 + y)dx =xdy
:d—y—l y=2x 1
dx x
1
Lhme 2L 1
X
Solution s given by,
y.(lj:IZx.ldx Ve
X X
:>§:2x+C or y=2x"+Cx 2
OR
Ans(b
O L2 cosee 2]
dx x X
PutL=vie. y=wx
x
dy dv 72
=>——=v+x—
dx dx
The differential equation reduces to
dv
V+X—=V—Cosecv
dx 72
13
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sinvdv=—ldr:>Isinvdv:— @
X X

=—cosv=—log|x|-C
or,cosv=log|x|+C'

:cos(lj= log|x|+C
x

y=0,x=IgivesC =1

.. Solution is given by cos (Zj =log |x| +1
X

Q30.

AN A . AN A
If a, b and ¢ are unit vectors such that a.b a.c = 0 and the angle
A
2 c

A AT A
between b and c is e then prove that a =+

Ans)

4.h=0=a4.1bh,4.6=0=a1¢

= aisperpendicular to bothéandé:&”(l;xé)
Let&:/”t(l;xé)
(Z;xé)

A=2=2=1%2

b

=1

|-

=la

é| sinZ
6

=

.'.&:i2(l;xé)

Q31.

(a)  Four students of class XII are given a problem to solve

independently. Their chances of solving the problem respectively

are %, % g and % Find the probability that at most one of them
2 5

will solve the problem.

OR

(b)  The probability distribution of a random variable X is given below :

4 2k 3k 5k

3 1 1
25 10 25 25

X

PX)

b | = | =
Tt

Find k, if E(X) = 2-94 and also find P(X < 4).

Ans(a)

P ( at most one of them willsolve the problem)

= P(none of themsolves the problem) + P (only one of themsolves the problem)

1 21 4y (1 21 4 1 114 1 2 2 4 1 211
=] = X—=X—X— [+]| =X=X—=X— + =X —=X—=X— 4+ —X—=X—X— + —X—X—X—
(2335)(2335233523352335)

2%

Y

14
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OR

Ans(b) | E(X) = 2.94

=>1(1)+2(1)+4<3>+2k(1>+3k(1)+5k<1)—294 1
2 5 25 10 25 25) ©
=>k= 1.56 > k= 1
~ 0.52 B
Now,P(X <4)=P(X=1)+P(X =2)+ P(X = 4)
1 1 3
= E + g + g 1/2
41
" 50 Y
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q32. 3 9 1
If A=4 -1 2|, find A™L. Using A7l solve the given system of
7 3 -3
equations 3x +4y + 7z=14; 2x—-y+3z=4: x+ 2y -3z =0.
Ans | |4]|=3(-3)-2(-26)+1(19)=62=0=> 4" exists. v
-3 26 19
cofactor Matrix=| 9 -16 5
5 -2 -1
-3 9 5
adid=|26 -16 -2 2
19 5 -l11
-3 9 5
4 1 Y
A" =—|26 -16 -2
62
19 5 -l11
Given system of equations can be writtenas A" X =B
x 14
where X =| y [,B=| 4
z 0
Now, A" X=B=X=(4)".B Vs
-3 26 19 ||14
=X=(4") B=—|9 16 5| 4 Y
62
5 -2 -11(| 0
62| |1
1
=—162|=|1 1
62
62| |1

—x=1,y=1,z=1

15
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: 2 2 2 dy
Q33 (a) Ify = cos x> + c0s” X + cos> (x2) + cos (x), find 1}
dx
OR

(b)  Find the intervals in which the function given by

3 4 36 :

fix) = 2yt fX3—332 + —x+111is:
1 5 51

(i) strictly increasing.

(i1) strictly decreasing.

Ans(a) |y = cosx? + cos? x + cos?(x?) + cos(x¥)
d

— (cosx?) = —2xsinx? 1
%x
&(cos2 X) = 2 cosx (—sinx) = —2sinxcosx 1
d
&(cosz(xz)) = 2 cos(x?) (—sin(x?))(2x) = —4xsinx? cos x? 1
d
I (cos(x¥)) = —sin(x*) [x*(1 + logx)] 1%
% = —2xsinx? — 2sinxcosx — 4x sinx? cos x? — sin(x¥) [x*(1 + logx)] Ya
OR
Ans(b) f(x):ix4—ﬂx3—3x2+§x+ll
10 5 5
6, 12, 6 6,,
= f(x)=—x ——x" —bx+—=—(x"—-2x"-5x+6 2
/ ( ) 5 5 5 5( )
6 -t
=§(x—1)(x+2)(x—3) I | 1
Forstrictly inc/dec, put /(x)=0 =2 1
—x=1,-2,3 1
(i) f isstrictly increasing when x €(-2,1)U(3,)
1

(ii) f is strictly decreasing when x € (—o0,—2) U(1,3)
Note: Closed intervals are also acceptable.

Q34. Using integration, find the area of the region

{{X,y):Oiiy:ixz, 0<y<x, DEXES}.

16
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Ans xX=y 1 mark
for
correct
¥ =x2 figure
Required Area
1 3
:Ixzdr-i-_[xdx 1+1
+ 0 1
0 ! ’ xs}l X ]s 1
=— + —
3 0 2 1
3 3
Q35. | (a)  Find the shortest distance between the lines /; and /, given by :
- 0 A A A . A
[i:r=1+2j —4k +1(41 +6j +12k)
N A A A A A A
andlo: r=31 +3) =5k +pn (61 +9j +18k)
OR
— -9 _: - ;-
(b)  Show that the lines x-1 =2 =z 3 and = 4 = 3 1_z
2 3 4 5 2 1
intersect. Also, find their point of intersection.
Ans(a) | Given linesare: ?:(f+2j—4l€)+2ﬂ(25+3}'+61€)
and?=(f+2j—41€)+3y(2f+3j+61€)
Clearly, the given lines are parallel.
Here, 4, =i +2)—4k, @, =i +2]—4k and b=2i +3] + 6k 1
a, a1:2f+}—l€ 72
i ] ok
(@, —a)xb=2 1 —1|=9i-14]+4k 1%
2 3 6
~\(@, =) xb|=81+196+16 =293 1
Also, |b|=f4+9+36=7 Y
a,—a)xb
s_D_:M
g
\293 1,
_ 2

7

17
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Ans(b)

Let the given lines be
l]:x—l :y—2 :Z—3 2 andlztx_4:y—_1:£:y
2 3 4 5 2 1

Any pointontheline 1/ is(24+1,34+2,41+3)

Anypointontheline  Lis(5u+4,2u+1, 1)

For the given lines to intersect , there must be a common point.

C2A+1=5u+4=22-5u=3 (i)
3A+2=2pu+1=34-2u=-1  ..(ii)
42+3= =44 —pu=-3 ..(iii)

Solving (i)and (ii) gives, A = u =—1
We notice that A = 42 =—1also satisfies equation (i )
.. The given lines intersect.

Point of intersection is(2(—1) +1,3(-1)+2,4(-1)+ 3)i.e.(—1,—1, -1)

SECTION E

This section comprises 3 case study-based questions of 4 marks each.

Q36.

Case Study -1

A window is in the form of a rectangle surmounted by an equilateral
triangle on its length. Let the rectangular part have length and breadth x
and y metres respectively.

Based on the given information, answer the following questions :

(1) If the perimeter of the window is 12 m, find the relation between
x and y.

(ii)  Using the expression obtained in (i), write an expression for the
area of the window as a function of x only.

(iii) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

OR

(iii) (b) If it is given that the area of the window is 50 m~, find an
expression for its perimeter in terms of x.

18
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Ans

(i) Perimeter (P)=3x+2y =12

(ii)Alrea(A)znyrgx2

(12—3xj 3,
=X +—X
2 4

=6x—§x2 +£x2
2 4
(iii)(a)%:6—3x+§x

For maximum light, a4 =0
dx

:>6—3x+—3x=0:>x: 12 m
2 63
2
AISO,d—Ij=—3+£<0.'.Aismaximumwhenx= 12 m
dx 2 6-3

Now, y=

12-3x_  3( 12 )_18-6V3
2 206-3) 6-3

OR
(iii)(b)nyrgx2 =50

50 3
=Sy=—-——x
x 4

Now, P=3x+2y

=3x+2(5—0—§xlm

X

19
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Q37. Case Study - 2
During the festival season, there was a mela organized by the Resident
Welfare Association at a park, near the society. The main attraction of
the mela was a huge swing installed at one corner of the park. The swing
is traced to follow the path of a parabola given by x> = V.
Based on the above information, answer the following questions :
(i) Let f: N —> R is defined by fix) = x>, What will be the range ?
(ii) Let f : N— N is defined by f(x) = x2. Check if the function is
injective or not.
(iii) (a) Letf: {1,2,3,4...} —{1,4,9,16.....} be defined by f(x) = x>,
Prove that the function is bijective.
OR
(ii1) (b) Let f: R —» R is defined by f(x) = x°. Show that f is neither
injective nor surjective.
Ans (i)Rf ={1,4,9,16,...} 1.e.set of perfect squares of natural numbers.

(if)Letx,, x, € N (domain)
Let /(x)=/(x,)

=x’=x

=>x =%x,

=X, =X, asx,,X, €N

.. fisinjective.

(ii)(a) £ (x) =

Letx,,x,€{1,2,3,4,..}

Let /' (x)=/(x,)

=x’=x,’

=X =X,

.. f is one-one.

As Co-domain=Range={1, 4,9,16,...}

.. fis onto.

Since, f isone-oneand onto,so f isbijective.
OR

(iti)(b) f:R—>R, f(x)=x’

—1,1e R (domain)

Asf(—1)=f(1)=1 but—1#1

.. fisnotinjective.

Co-domain =R, but Range =[0,)

Since Co-domain # Range, f is not surjective.

20
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Q38.

Case Study -3

Two persons are competing for a position on the Managing Committee of
an organisation. The probabilities that the first and the second person
will be appointed are 0-5 and 0-6 respectively. Also, if the first person gets
appointed, then the probability of introducing waste treatment plant is
0-7 and the corresponding probability is 0-4, if the second person gets
appointed.

Based on the above information, answer the following questions :

(1) What is the probability that the waste treatment plant is

introduced ?

(i1)  After the selection, if the waste treatment plant is introduced,

what is the probability that the first person had introduced it ?

Ans

E, :Event that the first personis appointed.

E, :Event that the second person is appointed.
A:Event that the waste treatment plant is introducted.
Here, P (E1 ) =0.5, P(Ez) =0.6

P(A | El) =O.7,P(A | Ez) =04

i ) P (Waste treatment plantis introducted)
P(E,)P(A|E)+P(E,)P(A|E,)

(0.5)(0.7) +(0.6)(0.4)

0

35+0.24=0.59

—~

( E\)P(4|E,)
P(E)P(A|E\)+P(E,)P(4|E,)
__ (05)(07)

(0.5)(0.7)+(0.6)(0-4)
035 35
1059 59

Note: Full marks to be awarded, in case a student writes “Sum of probabilities of
selecting first person and second person should not be greater than 1.

(i) P(E, | A)=

17

V2

21
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