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SECTION A

LHS. =2 sin’l%

sin'= =0
sine—%
4 _3
Here, cos 0 = S,tane— 4
.3
Now, 2 sin 3 =20
tan 20 = 22‘an?
1—tan“6
3
)
9
{Fr>
3
tan 20 = %
16
tan 20 %
20 = tan™! <27—4)

LHS x/l + sinx + \/1 —sinx

. = cot!

\/1 +sinx—\/1 —sinx

= cor’!

= cot’!

= cot’!

4

[ 2 x .2 X . X X
\/cos 5 tsin” 5+ 2sin cos

2 x . 2x .X X
+\/cos 5 tsin™5 —2sin7 - cos

2 x . 2x .X X
\/cos 5 tsin” 5+ 2sin cos

2 x .2 X . X x
| \/cos o tsin® 5 = 2sin%y - cos |

) 2 ; \2
X X X X
\/(cos;Jrsznz) +\/(cos2 sm2>
s sin s - o s
cos tsin Cos7 ~Sin

[ x .ox X .x
cos5+sm2+cos2 sin=

x4 ~1_< x_ -1)
-COSZ Sll’l2 COS2 s1n2

X T

I
0<x<—+-=2>0<5 <5

2 8

X .X
30055 > 8in =~

2

= cosy —siny >

2 2
:|cosx nx\ cosx sin >
X _anX
2 2 2 2

selo§)eon

2
= cot” (cot %)
x . 0<x<%
2 0|5 0< %
= R.H.S




L.H.S. = cot’!
\/1+sinx—«/1—sinx [
\/1+sinx+\/l—sinx
— cot! 1+ sinx 1+ sinx
€0 1 +sinx /1 —sinx
1+ sinx 1+ sinx
(- Divide numerator and denominator by +1 +sinx)
= cot’!
= cot’!
T X
o 1+|tan(;—7> 0<x< X
= cot — 4
1—‘tan<j—?> ) X T
L0< =< &
2 8 5
LANEAY I x _ m ]
T X
mran(3-3)] | msm 3
T X T X
N l—tan<z—7> . tan (Z_§> >0
T X
Lt tan(5=3)
— ty-1 ] n_x
tan— (1) — tan <tan<4 2))
. (T_Xx n_Xx T T T T
T3 (4 2)( <4 2)6(8’ 4>C( z’z>>
=X _
=5 R.H.S.
3.
> fis continuous at x = 5
. i
Imfo = ™ 10 =15
lim _ lim
S (Bx—5) = s (kx + 1)
x—5" x—5
=x>5 =x<5
= Alx)=3x-5 = Ax)=hkx+1
35)-5 =5k+1
10 =5k + 1
5k =9

Jl +sinx+«/l —sinx

_9
k=73

A' (-a, 0) Y

_ 3x4 dr
1+ 2x

= f3—x dx
A7 +(/25)
Take, /2 x2 = ¢
Zﬁx dx = dt
dt

S22

x - dx

:/ 3 dt
AP+t 242

3 dt
2v/2 /<1>2+(t>2

3
242

tan”'(t) + ¢

tan (Y2 3) + ¢

242

Method 1 :

From Fig, the area of the region ABA’B’A bounded
by the ellipse = 4 x area of the region AOBA the first
quadrant bounded by the curve x-axis and the ordinates
x =0, x = a) (as the ellipse is symmetrical about both

x-axis and y-axis)

a
=4 f » (taking verticalstrips)
0

5 2

X Y

Now, — +
a

. b
b2 =1givesy =+ 2V 2-x?

but as the region AOBA lies in the first quadrant, y is

taken as positive. So, the required area is,

Y

B| (0, b)

Aa O
' < ( );X

= 4/%\/a2—x2 dx
0

4b
a

2
X a -1 X
E\/ a®—x? +7Sln IE

0
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X 0+-—5-sin

—_
Y

Son1)-o)

& IS
Q‘@ Q|@

N‘Q,\,
(ST

= mab sq. unit

2

Method 2 :
Considering horizontal strips as shown in the Fig, the

area of the ellipse is

Y
A
B| (0, b)

X
A a0 ﬂ /;\A @0

B'[ (0, -b)

-
-

b
= 4/xdy
0
b
S f e
0

b
\/b y +*sm y]o

<§X0+—sm (1)) (0)]
2
= %%%=nab sq. unit

As shown in the Fig, the line y = 3x + 2,
meets X-axis at (-%, 0) and its graph

lies below X-axis for x € <—1, —%> and above

X-axis for x € (-%, l>

The required area
= Area of the region ACBA
+ Area of the region ADEA
2

3 1

= /(3x+2)dx+ f(3x+2)dx
: 2
3

_|12 4 3 <X 2 ., 4
‘|3‘3‘2+2|+z+2‘3+3
|1, 28
_‘6’+6
_1 s
= ikl
13
—qu.umts
dy 2
ax TV
dy

«/4—y2

— By integrating both sides,

fm [ ax

sin! (%) =x+c

% = sin(x + ¢)

y =2 sin(x + ¢);
Which is required general solution of given differential

equation.

@ =20 +2] +3k
D o=—i+2]+k
C =30+
@ +AD =20 +2] +3k —ni +20] + Mk
=Q-Ni+Q+20)] +B+ Nk
> (a +2b)L ¢
(@ +2Bb) ¢ =0
@-Ni+Q@+20] +3B+nk)
“@Bi+ j)=0



32-A)+2+20+0=0
6-3L+2+21L=0
8-1=0

r=28

©

E:> A(zs 33 4)5 B(ils 729 1)7 C(Ss 83 7)
@ =AB
=(_13 _2’ 1)_(23 3a 4)
@ = (-3,-5 -3)
=37 -5j -3k
b =BC
= (53 8’ 7) - (717 723 1)
=6i +10] + 6k
i ]k
Now, a x b =|-3-5-3
6 10 6
=0i +0j +0k

=0
.. A, B and C are collinear

(If X X 7 =0 then x and 7 are colinear)

10.

x—5 yt2 2 x—5

- _z _y*t2 _z-0
S e T

—

1
L .7 =Gi-2]+0k)y+M7i -5] + k)

by =7i -5] +k

_ Y _
2

x z

1 3

M : 7r =i +0j+0k)+u(i +2) +3k)
b, =1 +2] +3k

o

Now,?{-b2
=(7i -5] + k) (i +2] +3k)
=7-10+3
=0

.. L and M are perpendicular to each other.

> Suppose event E denotes that a randomly selected
student studied in class XII and event F denotes that
a randomly selected student is girl. We have to find
P(E | F).

430

1000

0.43

Now,  P(F) =

and PEnNF) = %
=0.043
Therefore, P(E | F) = %
_ 0,043
0.43

=1

A die is thrown three times, No. of total outcomes.

n =216

Event E : °4 appears on the third loss.

E= {(1,1,4),(1,2,4),(,3,4),(1,4,4),(1,5,4), (1,
6,4),12,1,4),(2,2,4),(2,3,4),2,4,4), 2,5,
4),(2,6,4),(3,1,4),(3,2,4), (3,3,4), (3,4, 4),
(3,5,4),(3,6,4), (4,1,4), (4,2, 4), (4,3, 4), (4,
4,4),(4,5,4),(4,6,4),(5,1,4), (5, 2,4), (5, 3,
4), (5, 4,4),(5,5,4),(5,6,4), (6, 1, 4), (6, 2, 4),
(6,3, 4), (6,4, 4), (6, 5, 4), (6, 6,4)}

wr=36
v
- PE) =
_ 36
216
_ 1
6

Event F : 6 and 5 appears respectively on first two
tosses.
F= {(,5,1),(6,5,2), (6, 5, 3), (6, 5, 4),
(6, 5, 5), (6, 5, 6)}
T r==6
L P(F) = o
6

- 216
1
36
~ EnNF={@6,5, 4)}
Tr=1
1

" P(E(‘\F)=m

P(ENF)

- PEID = 756
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SECTION B

Here, f: R — R, f(x) = |x]

Take, x; = —1 fEEH)=H-1=1

Take, x, = 1 fH==1

x, # x, but f(x)) = f(x,)

.. f'is not one-one function.

V x € R, we know that, |x| > 0

L f(x) =20

.. Range of /' = [0, ) = R" U {0} # Do-main (R)

. f'is not onto function.

2X +3Y = 23
40
4X + 6Y = 46 1
“lgol 0 e @)
(. Multiply by 2)
g
3X +2Y =
-1 5]
Multiply by 3,
6 g
X+6Y=| _ .| .
9 6 3 15] 2)
Substract (2) from (1),
6 -6
X +6Y =
? 6 -3 15
4X + 6Y = 46
80

2 —-12
X
> [—11 15]
1 | 2
X - -
5[—11 15]
2 _12
X = 511 ’
I‘s 3
2 _12
X = _5171 3 | value
5

Put, 3X + 2Y = [2 _2]

15.

16.

Tl 5o | T2
5 5
1[1 6] [2 13
Y 513 o
2|5 -4 |5 2
2 1 2 1
So, X = 3 > ,and Y = 503
-5 3 )
2 301 —2]_[-1 s
WehaveAB_[l —4”—1 3 _[5 —14]

Since |AB| = —11 # 0, (AB)! exists and is given by

(AB)! = = —

|
L
&
>
\-

Further, |A| = -11 # 0 and [B| =1 # 0.
Therefore, A~! and B! both exist and are given by

1 |-4 -3 32
-1 = 2 -1 =
and A 1 |- 2],B [1 1]
1[3 2][-4 -3
—1A-1 - =
For B7A 11 [1 1”—1 2]
1 [-14 -5
S 1 -5 -1
1145
BRI
So, (AB)"! = BlA!

X 1
Suppose, u = (x-I—%) and v = x<l+;)

SLy=utvy

Now, differentiate w.r.t. x,

v du | dv

I dr + e e (1)

1 X
Here, u = <x+;>



Take log both the sides, L) =5 B5 )2+ - 235 = (D)
S L) =5 (85 -0 - 235 - )
S L) =G5 =)y (535 - y) - 2y)

= (35 -y (175 - 5y - 2y)

log u =x log<x+%>

Now, differentiate w.r.t. x,

o Lodu _ d 1 1)y d - (35 — y) y* -
U de Y log<x+7>+log(x+;> o (35 =») y* (175 = Ty)
L a J | | S f0) = DAES - )25 - )
u X ‘
'-Z’E§::< +1>E§<x+x>+4%4X+x> - /o) =0
T T35 - )25 -y) =0
2 1 Loy = —y=0fu2s5-y=
_ 2x (1_2>+log<x+1—> y=0o0r35-y=0fu25-y=0
x +1 X X wy=0ory=35fuy=25
2 -1 1 y =0, 35 is not possible. (v y=#0,y <35
= - < >+log<x+—>
x +1 X L y=25
2_
o Lodu X 1’+1qg<x+J>) 0 25 35
Uode o Py * ;
y<25/»-=>0
2_ ‘
S ( 1+10g(x+;)) »>25 /') <0
X x+1 *. y has maximum value x = 25
du ( 1>x -1 ( ) *. First number y = 25 and
oo =lxt+o + 1 +—
dx Y B o5\ XX @ Second number x = 10
1
Now, v = x(H?) 18.
Take log both the sides, =% 7T NSRS

log v = <1+%> log x bo=2i- +3Ak
c =i -2j+k

Now, differentiate w.r.t. x, —_ - —
2a - b +3c¢

Loav _ L)d d( L) e TR

Vv dx —<l+x pe logx + logx pe 1+% 20 +2j +2k - 2i ]A 3kA )
+3i -6 +3k

Ldv (1)) Y o

v (1+x);;-+hgx<0 x2> 3i -3) +2k

i - Unit parallel vector to the vector 2 @ - Db +3¢
X
2 2 2d - b +2c¢

v <x+1—logx> 24 = b +3c]
av e A

dx 2 3i-3j+2k
Vo+9+4
dv (1+1) (x+ 1= logx 3 3 2
G = A g ) 3) - P i+ 3
x y22 . /22 V22

Put the value of equation (2) and (3) in equation (1),

x+1-logx

2
X

53

L
+x(~1+x) Two lines are parallel

dy 1Y -1 1
dx_(X+;) x2+1+10g(X+x>
We have a, = i +2j’ -4k,

17. g=3f+3}'75]€ and
;> Here, x and y both are positive.
x+y=235 (x <35, y<35)
X =35-y
2 = 65—y )} _‘w@—?)‘

L0 =G5y |5 |

b =2i +3] +6k

Therefore, the distance between the lines is given by



i

2
2

W

k
6

1 -1
J4+9+36
|-9i + 14 j — 4k]|

J49

x>3

x+ty>5

xX+2y>6

y=0

Objective function Z = —x + 2y
x=3..0)

x+y=5..(i) x + 2y =6 .. (iii)

x| 0] 5 [(0,5)x x| 0/]6](0,3)x
y 5] 0 (50 x y |3 (6, 0).v/
Solving equation (i) and (ii),
Ly =5-3=2 LGBV
Solving equation (ii) and (iii),
x+y=5
_xFxp=6
y=1 Lx=4 4, 1V
Solving equation (i) and (iii),
2y =3

3 3
LYS oy (3, 5) X

NG|

—
(98]

|

N
~
>
—_
N

] 6, 0

<
h

RV A mERE O

g
s
|

|
e
I

21.

22,

The shaded region in fig. is feasible region determined
by the system of constraints which is unbounded. The
corner points of feasible region are (3, 2), (4, 1) abd
(6, 0).

Corner Point Corresponding value of
Z=-x+2
(3,2 1 < Maximum
4,1 -2
(6, 0) -6

—x+2y<1

Take (6, 4) from unbounded region.
L—6+8<1

o. 2 <1 which is not possible

. The Minimum value of z is not possible.

Event E| : First group will win
Event E, : Second group will win
Event A : New product introduced was by the second
group
P(Ez) ' P(A|E2)
P(A)
Here, P(E,) =0.6 and P(A|E)) =07
P(E,) =04 and P(A|E, =023
P(A) =P(E)) - P(A|E)) + P(E, - P(A|E,)
=0.6x0.7+04x03
=0.42 +0.12
=0.54

. P(E, | A) =

P(Ez) ’ P(A|E2)
P(A)
04 X 03
0.54

0.12
0.54
_ 12

54
2

P(E, | A) = §

P(E, [ A) =

SECTION C

;> Here, A and B are symmetric matrices,

. A=Aand B =B (D)



Take,X = AB — BA B (1+x%) La +x7) (2) — (2x) (2x)

X’ = (AB - BAY)’ - m (1+x2)2

— (AB) — (BA)
= B'A’ - (A'B)) _ 1 o 2+ — 4y
~BA - AB (- Result (1)) Ja+D - (1+x)
=~ (AB - BA) 1 2-2¢°
=_X -

1+ +x =42 1+x°
2(1-x7%) o1
J1=2x2+x* 1+x°

20-2) 1

X is skew symmetric matrix.

AB — BA is skew symmetric matrix. -

1 -1 2{-20 1 (1-1)° 1 +52
= 0 2 -3||9 2 -3
3 -2 4116 1 2 2(1—x) 1
= 2 ............
—2-9+12 0-2+2 1+3-4] [1 00 Fye,
=|0+18-18 0+4-3 0-6+6|=[0 10 Option 1: — |x| <1
—6—-18+24 0—-4+4 3+6-8| [0 01 —1l<x<l1
_ ' 2
1 -1 2" [20 1 0
So, [0 2 =3 =[9 2 -3 S
3 -2 4 6 1 -2 Lol = =1 =%
No:v., gfiven sy?e;: of .equations can be written, in @ _ > (l—x) 1
matrix form as follows : dx ( —x) 1+x2
AX =B
1 -1 2|[x 1 &b 2
0 2 -3l|y] =1 dix 1+x
3-2 4|z 2 Option 2: x| > 1
x| 1 -1 2]' Sox<-1landx>1
OR yl =10 2 =3] |l 2>
‘ S, 4: L1 =-x2<0
=20 1|1 . 2 — 2
Lol =x==-(1-x
_ | S ll | | ( )
3 g @=2(1—x2)x 1
—2+0+2] o & —(1-x) -1
=19+2-6 |=(5 dy 5
6+1—4 3 - = 5
_ e = dx 1+x
Therefore, x = 0, y = 5 and z = 3.
Option 3 : Take, x = £ 1
24, ly '
*  Method 1 : e does not exist.
2 .
yzsml< x2> > Method 2 :
I+x 2x
PR, [ (A
A oo
dx 2 _
o 2x dx 1+x Suppose, x =tan © 0 € (%,%)
1+x

0 = tan'x

- (1+x)(7 2x— 2xd (1+x%) N B .1< 2tand )
B oWy s 1+ tan*0

/i (1+2%)? ’
(I+x ) y = sin! (sin20)




Option 1 : -l1<x<l1 Loom<20< X

2
T T _
tan<T> <tan9<tanz C 0<204 1< Tn g
- T
T<9<Z 0<29+TE<%
n E T T T
5 <20< 3 20 + 1) e (o, f)c[—f, 5] -3
P— - Now, — sin (20 + )
we (53550 = 5in20
oy = sin! (sin20) y = sin! (sin20)
=20 (+ From equation (1)) = sin! (— sin(20 + n))
oy =2tan"'x = — sin”! (sin(20 + )
d_y . itan_lx =— (20 + n) (-~ From equation (3))
dx dx =-20-7
& 2 y =-2fan'x — 7w
wooay . W -2
Option 2: x> 1 “de 1+
T
tan® > tan 4 Option 4 :  Take, x =+ 1
T T
4 = o< 2 d—y does not exist.
n X
2 “20=m OR
%—n<29—n<0 > Method 3 :
- 2x
_r _ > (=
7 <20-m<0 y = sin (1+x2>
20 —n) € (-%,O)C[—%, %] . 2) =2an'x,VxeR
2}
Now, — sin (20 — n) P d tan'x = 2 5
= sin (m — 20) dx dx I+
= 5in20 25,
sy = sin! (sin20
4 sz.n 1 ESM. ()29 ) ;> Let R be a point on AB such that
=sin! (—sin(26 — =«
AR =x m
= — sin"! (sin(20 — n)) CRB - (20 AB - 20
=— (20 — ) (-~ From equation (2)) - @0-xm (- m)
Sy =m-—20 Q
=n - 2tan’! x ,
=n - 2tan" x .
Differentiate w.r.t. x, = Q
dy d -1 =
d 2 g tan " x
A<—>R<«<—F—>B
Ay ) xm (20—x) m
Codx 1 +x2 <« >

20m
From figure, ~RP? = AR? + AP?
and RQ? = RB? + BQ?
tan <_2—n> < tan® < tan <%> - RP? + RQ2 = AR?+AP® + RB? + BQ2
. . = 2+ (16) + (20 — xP + (22)2
2 <0 — 232 — 40x + 1140

Option 3: x<-1

—wo<x<-1



26.

Suppose, S= S(x)

= RP? + RQ?

= 2x% — 40x + 1140

S’(x) = 4x — 40

Now, Take S’(x) = 0, we get x = 10
Also, S”(x) =4 >0, Vx
and therefore, S”’(10) > 0
Therefore, by second derivative test, x = 10 is the point
of local minima of S. Thus, the distance of R from A

on AB =x=10 m.

/tan l+x

Take, x = cos 0,

©dx = —sin 0 dO

_ -1 /1—cosB , .
I = ftan 1+cos6( sin0) do
I =f/tan_11/tan2%sin9d9
=—ftan71<tan%)sin9d6
=ff%smede

I = _271 fe'sinGde

-1
I = > L, . (D)

I, =/9'sin9d6

— Now, u =0 ; v = sin 0

du

%=1

Using integration by parts rule,
I, =0 /sinede— f(l fsinede)de

=—-0 - cos 6 + /cos@d@
I, =-0cos 0 +sin0+c
— Now, x = cos 0 5 1

1 —x
0 =cos!x m AN
X

2! —x* =sin 0
I, =—cos'x - x+ Ji-x2 + ¢

— Put the value of I, in equation (1),

-1
2

I Z%[x cos 'x—y1-x ] +c

arend

Method 1 :

3 =307 dx = (1 - 3x%y) dy

@
dx

a
dx

o
Take, N -

y=w

X - 3)cy2

¥ =3x%y

v

(7

— Differentiate w.r.t. x,

Q :V_;’_x@
dx dx
— Put this value of equation (1),
dv 1- 32
v+tx—— =
dx v =3y
Ldv o 1=3t
dx v =3y
dv _ 1-3v2 =y +3)°
Tax v =3y
dv _ 1-v*
Ydx v =3y
v =3y dx
( 1—v ) Y=y

— Take integration both the side,

—44°

-V
_Lf —4v3
1) (-

— In second term of integration v

2vdv =

dt
dt

vdv= —+

2

vdv /dx

3f vdv

2 —

-1 2
[—x-cos x+t+y/1—x +cl] +c’

%

/dx

. (1)



d 4 €
1w 1V 3 dt  _ [dx (PR =@ )
“_4[ (1_v4) dv+7 t2—1 7/‘7
(yz _ x2) — (C’)Z [xz + y2]2
Ligg o+ 2L e |21 L)) = (@R + 2P

: 1
“74 2 2 ¢ t+1 2 2 2 2 2
. — = + - —(c =
~ log x| + log|c’ (2= =el@+) (2 ~@)P=0)

5 > Method 2 :
1 3 v —1
L log |1 — Y + y log ‘v2+1 ‘ = log |xc’| X2 -3y =c(x*+)?)
2 xz_yz
L ‘ 1 30 v -1 = log |c’x| 2~ ¢
- 4 log =4 4 08 2 g (x2+y2)
1 3 Differentiate w.r.t. x,
. log < 1 )4 + log —V2_1 N = log |c’x]| 2_ 2
1_V4 v2+1 d r oy -0
7| =
3 o (x*+97)
1 (?-1)¢
" log T X 3| = log |c'x| dy
(=) (P @ 2 )
3 d
(V-1)¢ 1 - (7 =) 2+ <2x+2yl) =0
s T X 3 =c'x dx
e D Vi d
3 N
) (V2_1)Z , dy
- L I 3 X —(2% - 2( _>]_
=14 (VP +1)4 (P +1)4 (Zx 2y) x+ydx 0
1 dy dy dy
2_ B2y 2o 9302, 2
(v—1)2 o XXy oty e 2x3 — 2x%y g
v+l py
2 3
Sy = pd + 2xy* + 2y g 0
* 1 . y3@_3x2yﬂ_x3+3x2:0
ol ot
e = (C 37 . dy 33 2) = 3 2
<l>2+1 S dx(yf x7y) = x> — 3xy
o 0% -3 %) dy = (2 — 30?) dx
[ 2 2]5 5
y xx 2x A L =30)dy -0 -3 dy=0

2 S . . . .
v +x Which is general solution of given differential.



