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Answer key
1) A) 9 Sec
2) ¢) log|1 — cot%| + €
3)a) [2r ,3m ]

4)c) 1
5) b)25
6) (¢) 5
7) (d) 8

8) (d) 0,1,-1.
9) (a)
10) d)

-1
2at3

11) (c) 1/x

12) (c) 1/5
13)b) 112
14)b) 3,1
15) ¢)2°A
16) ) 1

17) ¢) 36a
18) d) 4




19) (c) A is true but R is false.
20) (d) A is false but R is true.

SECTION-B
21)
sin ! % + sin~! %
=tan ! 8 + tan ! L ... |sint 2 = tan ! P
172 _ 82 52 _ 32 h h2 — p?
=tan ! 8 tan !
289 — 64 25—9
=tan ! L + tan ! ——
V225 16
=tan~! 1% + tan 1 Z
8 3
L. + =2
=tan ! L 1 [tanl x +tan Y= tan (m—-l-yﬂ
1_38 3 l—zxy
15 1
|: 32445
=tan ! 60 ]
24
1—&
=tan"! E
36
Put x =sin B, y = sin ®
22)

~B=sin"Tx,®=sin"ly

\](l—si_uze +\/1—51n:¢ = a(sin 6 — sin ¢)
cos B + cos ¢ = a(sin 6 — s1n ¢)

2 cos {L;‘b] COSI\'B;QJ']:

cosf‘: o i ]

0+ ¢

Jacosff] s:.ul

e—¢]

o—

si.u{
2

cot (?l:a

9—¢

>

=cotla

6 —-p=2cot'a

sin'x —sin'y =2cotla

Diafferentiating w.r.t. x, we get
1 dy

T dx




23)

On differentiating both sides w.r.t. x, we get
" d
fx) = (x-1P°.—(x-2)
dx

o o . L dz.' du
+(I_2)-.Zr_(x_1)3 ’ g(uz.)—u;+va"

fx) = (x-1)>. 2(x-2)

oo =T B -1
=(x-1)*(x-2)[2(x~-1) + 3(x-2)]
=x~1 (-2 2x -2+ -5

or f(x)=(x-1)>(x-2)(5x-8)

Now, put f'(x) = v

or (x-I¥{(x-2Gr-8) =0

Either (x-1)*=0orx-2=00r5x-8 =0

¥ g + | SR i
B (TU r ;3 '2 —’100
5
x=1, §,2
5
Interval flx) = (x-1) Sign of f'(x)
(x-2) (5x-8)
b | (H)(=)) +ve
12x< g (+))) +ve
5
8
% <x<2 (+)(=)(+) -ve
x>2 (+)(+)(+) +ve

Since, f(x) is a polynomial function, so it is continuous

atx = 1, §, 2. Hence, f(x) is

(i) increasing on intervals (- o, g] and [2, =)

OR




b)

Let x, y be the length and breadth of a rectangle and given perimeter is P ....(say)

ie. 2(x +y)=P
P

Area of a rectangle ‘A’ = xy

For maximum or minimum,
dA

-0

dz

P
=2 ——2z=0

2
P
T

d*A

W

Now,

At _P d2A<0
R

P

=~ Area of the rectangle is maximum when x = 1
P P P P

Now,y=——o=— — — = —

2 2

- Length of a rectangle =

Breadth of a rectangle =

Since Length = Breadth, the rectangle is a square.




24)

4) ~ -
OA =41+ 3k
— .
OB=k
— — —
BA=0A—-0B

—

4€+31})4}

=47+ 2k

—
‘BA‘ T

+—k
VB

25)
Here, » 0 212?+4k;+£
and 3 - 7?—2}+M?

If 0 is the angle between the vectors ; and ; , then

- — - =
ab = |a||b|cosd

for O to be obtuse

- —
cos8<Qor a'b <0




(2A%i +4Aj+K)-(7i-2j+1k)<0

1422-8L+ A <0

1422-7A <0

22-A <0

AR-1) <0
X

2 ' »
N

-
- 00 -

[=

e’ N

Ae (0, 1
2
SECTION C
26)
consider @
(2 4+2) (222 +1)

Put x*= t (For finding partial fractions only)

t A ,_B
(t+2)(2t+1) t+2  2+1

t=A(2t+1 1+B(t+2)

On Solving we get A=2/3, B=-1/3
2 1
¢ __3 . 3
(t+2)(2t+1) t+2 2t+1
2 2 _1
3

€z _ 3
1
3 -3
2 1 | 1
e R R R
3/$2+2m 3/21:24—133

@1+ 142 w1
3 _ 4
2 1 1 1
1 (V3) e (2)

2
I:/ et |

1
V2
2 1
= £tan_l (i) — —tan! ( 2:1:) +c
3 v2/  3v2




27)

[sin(x — @) sin(x - a)
= J ‘V X dx

sin(x + a) sin(x — a)

dx

=J' sin(x — a)

. =l
Vsin“x — sin“a

I(sin.\'cosa — cosxsina)
= dx

—_——
P )

Vsin“x — sin“a
sinx
= cosa | —————— dx
b B =T |
Nsin“x — sin“a

. COSX
—sina dx

s o o '
Vsin“x — sin“a

» sinx
= Ccosa = - dx
|
VCoS“a — Cos“x
. COS X
—sina J = dx

| . 2 s 2
Nsin"x — Sin"a

'COSX )

= —cosasin” ( .
Cosa

. | . fiie... D .
—sinalog|sinx + Vsin“x — sin2a| + ¢

28)

LetI= f — L 4z .G)
0

1+sinz

On using property

—/nuf(a:)dmzfnaf(a—m)dm
.'.I=f0 H;;n;(:_m)dm

1:/ LT gz .G
o l+4sinz

Adding equations (i) and (ii), we get




/(‘} 1+s1n:n

™ 1 _
T ./n T X T zii dz ..[Multiplying and dividing by (1 — sin x)]

™ 1—sinx ™1 —sinzx
=T dr == —2d1r
0 l—sm T 0 cos*x

I
3
| e |
—
El
w
e}
(o]
[ 3]
5
5
=)
|
—
=
w
@
o]
8
=
&
=]
8
=N
8
| I

b)
[ a—:rdm
—il a+$
LetI—/ a_sﬂd:r
_u\( a+tx
]’ a—:v: a—1)
“a a—l—w :.::

IE

T . .
[but ——— is an is an even function and ——— is an odd function]
0l _ 22 0l _ 22

= 2a. {sin*1 (E)]u
a’/lo
= 2a. [sirf1 1—sin* 0]

-l

a_x.dr:
a+tzx




29)

This is a linear differential equation in y.

Integrating factor:
IF = e"(] sec?(x) dx ) = e*(tan x).

Multiply the equation by the integrating factor:
d/dx [y - e*(tan x) ] = tan(x) sec?(x) e*(tan x).

Integrate:
y - e*(tan x) = (tan x - 1) e*(tan x) + C.

Thus,
y =tan x - 1 + C e”(-tan x).

Apply initial condition y(0) = O:
0=0-1+C=C=1.

Particular Solution:
y(x) =tan x — 1 + e”(-tan x)

OR
b)

dy Y+ \/a:'2 + y2
7 = (1)
T

T
v+ VTP

Let F (xy) =

Az + 4/ (Az)* + (Ay)?
s F(Az, Ay) = \/ py.

oyt
T

= . F(z,y)

Therefore, the given differential equation is a homogeneous equation.




d d

E(y) = E(‘Ufﬂ)
N

dr dz

\ . dy . .
Substituting the values of v and % in equation (1), we get:

dv ve + 4/ 22 + (vz)?

dz T

=U+$—:v+\/1+‘u2

v _ dz
V1+v? &

Integrating both sides, we get:

v+ V1 + 02

2
::vlog% \}1+y—2
' T

ARCAT

log = log|z| + log C

— log|Cz]|

= log = log|Czx|

2

sy+vVzr+y?=Ce

30)

200}

100

bt ¢ } + + } + X
0.000f 20 40 60 80 Tﬁowzgjfm 160
x+2y =100

2x +y =200




The corner points of the feasible region are A(0, 50), B(20, 40), C(50, 100) and D(0,
200). The values of Z at these points are as follows:

Corner point Z=x+12y
A0, 50) 100 = Minimum
B(20, 40) 100 = Minimum
C(50, 100) 250
D(0, 200) 400 - Maximum

The maximum value of Z is 400 at D(0, 200) and the minimum value of Z is 100 at all
the points on the line segment joining A(0, 50) and B(20, 40).

31)

Group-I Group-II Group-IIT
Girls Boys Girls Boys Girls Boys

3 1 2 2 1 3

Let G|, Gy, G denote events for selecting a girl and B, B», B3 denote events for selecting a boy from 1%, 20d gpg 31

groups respectively.

3 2 1

Then P(G]) = Z, P(Gg) = Z, P(G3) = Z
1 2 3
PB) =7 P(B,) = 7 P(B3) = 1

Where G|, Gy, G3, B|, B, and Bj are mutually exclusive events.

Let E be the event that | girl and 2 boys are selected
E=(G1 ﬂBzﬂBs)U(Bln GzﬂB_g)U(B] nt N G3)

=P(Gy)'P(By) P(B3) + P(B1)-P(Gy)- P(B3) + P(By) P(B2)P(G3)

_(EXE E)+(£x3 i)+(l 2 l)
(17171 171771 17171

_ 184642
64




32)

A=R-{3},B=R-{1}

And,

F:A— BbedefinedbyF(x)=x—2/x-3Vx€EA
Hence, F(x) = (x=3+1)/ (x=3) =1+ 1/ (x—3)
Let F(xq) = F (x)

1 1
=1+
x—3 x;—3

1+

| 1.

=3 x,-3

X=X

So, F (x) is an injective Function.
Now lety = (x-2)/ (x -3)
X=2=xy=-3y

x(1-y)=2-3y
x=@By-2)/(y-1)
yeR-{1}=B

Thus, F (x) is onto or subjective.

Therefore, F(x) is a bijective Function.
a—2 7

a—3 E

6a—12=7a—-21

a=9

SECTION D




33)

LHS= A3 —6A% + 7A + 21

5 0 8
A’=(2 4 5
8 0 13

21 0 34 30 0 48 7 0 14 2
={12 8 23 |—|12 24 30)+{ 0 14 7 |+{0
34 0 55 48 0 78 14 0 21 0

=0
=RHS

—2471 =A% —-6A+7I

5 0 8 6 0 12 7 0 0
—241t'=12 4 5])-(0 12 6 ])+[(0 7 0
8 0 13 12 0 18 0 0 7

6 0o -4
—2471=2 -1 -1
—4 0 2

-1 6 0 —4
A_1=7 2 -1 -1
—4 0 2

OR
b)

Given system of equation is:
3x+2y—2z=3
X+2y+3z=6
And2x—y+z=2

orAX =B

3 2 2 x 3
ie. |1 2 3 y| = |6
2 1 1 z 2

~X=A"'B




=4 |4 |4 T
b} ] o
nadjA= [u 7 7}

10 -11 4

[5 0 1{]'|
=15 7 ~11
ls7 )

|A]=3(5)+2(5) + (-2)(-5) =35

e ad_l A
Al
(5 0 10
1 .
=— |5 T -11
35
57 4

15442 - 22
|-5+42+8
3

b1
Bl
Bl

3

[ 15+20 }

L
o on

|

sx=l,y=landz=1

34)

= Area BCAB = Area (OBCAO) - Area (OBAQ)




273 2 &

== / 9—x3dx}——/(3—x)dx

3 [Jo 3Jo

2 [x 9 x| 2 27’
= = |29 —Xtt=sm = =) —= |3xe=
312 2 3] 3 2],
2[9 2
RS

3[21\2 3 2

_2[9n 9

314 2

2 9

= = Wiis .

3 4(71 )

_3 o) 3

= S(n—_)sq. units

35)

We have:

s+ 1 3 b
L

x=3A-1, y=5A-3 and =745

So, the coordinates of a general point on this line are (3A—1, 543, 7TA-5).

The equation of the second line is given below:

-2 y-4 z-6
1 3 b

~ i (say)
x=|112, y=3u+4 and z=5p+6

So, the coordinates of a general point on this line are (ut2, 3p+4, Su+6).
If the lines intersect, then they have a common point.

So, for some values of & and 1, we must have:

—-1=p+2, 53-3=3p+4 and Th-5=5,1+6

= 3h—p=3, 54-3p=7 and Th-5p=11

Solving the first two equations, 3A—p=3 and 5A-3p=7, we get:

A=1/2 and p=-3/2

Since A=1/2 and p=—3/2 satisfy the third equation, 7A-5u=11, the given lines intersect each other.

When A=1/2 in (3A—1, 5A-3, 7A—3), the coordinates of the required point of intersection are (1/2, —1/2, -3/2)




Section —E
case- study/passage based questions
36)
Let P(E1) be the probability that many workers were not present for the job.
Let P(E2) be the probability that all workers were present for the job.
Let P(E) be the probability that the construction work is completed on time.
1) What is the probability that all the workers are present for the job?
We know P(E1)=0.65 and P(E2)=1-P(E1)=1—-0.65=0.35.
i1)  What is the probability that construction will be completed on time?
We are given P(E|E1)=0.35 and P(E|E2)=0.80.
Using the law of total probability,
P(E)=P(E|E1)P(E1)+P(E|E2)P(E2)
=0.35:0.65 + 0.80-0.35
=0.2275+0.28=0.5075.

For (ii1) (a), we use Bayes' theorem:

P(E1\E)=P(E)P(E|E1)/P(E1)

 0.35x0.65_0.2275
0.5075  0.5075

~ 0.448.

OR
For (ii1) (b), we use Bayes' theorem: P(E2|E)=P(E)P(E|E2)/P(E2)

_0.80x035  0.28

= ~ (0.552.
0.5075 0.5075 0.55




37)

1) The length and width of the base of the box will be (18—2x) cm each, since x cm is cut from both sides of the
length and width.

The volume ¥ of the box can be expressed as:

V = length x width x height = (18 — 2x)(18 — 2x)x = x(18 — 2x)?

dv
= (18 — 2x)(18 — 6%)
(18—2x)(18—6x)=0
This gives us x=3 cm or x=9 cm.
ii) V'"(x)=24x — 144
V"(3)=-72<0

Therefore, x=3 is point of Maxima

V(x) is maximum at x=3

|[AB|=5

)

Unit vector of AB= é + >

iiiy OB = 04 + AB

-3 5vV3j

2 2

skeoskoskokskokosk




