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PART B
SECTION A a7 _ Sl
o113 i) 5
tan <sm 3 + cot 5 3
3 3
Method 1 : PR R RS
ctho . Here, sin 3 tan 4 4
Let nl = =
et, sin™ 5 a 3 5 B 3 L2
= tan \tan 4 +tan 3
% = sin o s
3 4 _ | 4ts 3.2,
tanotzz = tan |tan 1_i><£ 13 <
43
Similarly,
[ 1 9+8
Lt cor! 3 =P - fan fran 1(12—6)]
3
5 =\cot'P = tan tan_l (%)]
e
tan 3 3 17
6
Now, tan (sin_1 % + cot™! %)
3 LRy - tan o+ tan 3 2.
= tan (o + P) = l—tano tan 12 3
= el 14 212
5,2 [ ) L.H.S. cos 13 + sin 3
43
= 3 2 12 .
-5 cos‘lﬁ—a , szn‘1§=B




w

()]

: S | a2 _4
SLcos o= 13,sznoc 2 sin 5,cosB 5
sin(a + B) = sin o cos B+ cos a sin
5\(4 12\/(3
<13>< )*(13)( )
20, 36
T 65 65
_ 36
65
56
— o129
oa+p sin” s
12 3 56
114 12— 120
cos™ 13 + sin” 3 sin 65
Differentiate w.r.t. x,
dy dy
.2x+x~a+y+2y~g—0
dy
gy Gt =2y
dy  —2x—y
e x+2y

f sec? x
v tan x+4
Take, tan x = t,

. sec’x dx = dt

ZIL
Vi + Q)
= log |t + \/t2+4\+c
1 =log |tan x + \/tan2x+4|+c

Method 1 :

From Fig, the whole area enclosed by the given circle
= 4 (area of the region AOBA bounded by the curve,

x-axis and the ordinates x = 0 and x = a) [as the circle

is symmetrical about both x-axis and y-axis]

a
4 f y dx (taking vertical strips)
0

4/ a*—x% dx
0

Since, x> + y*> = a? gives y = £ ya’—x

As the region AOBA lies in the first quadrant, y is
taken as positive. Integrating, we get the whole area

enclosed by the given circle

> a
4[%\/ a—xt+ a7sin_1 l]o

4

2
<‘21><0+a7sin11)—0]

(< )(5)

na® 8q. unit

Method 2 :
considering horizontal strips as shown in Fig, the whole

area of the region enclosed by circle

Y
B (0, a)

X
dy

A (a, 0)
X

4/qxdy
0

4f\/a2—y2 dy
0

Il
—=
o<

QI\-)

I
\<N
+
SIEW
g
3
Q=

2
<g><0+azsin_ll>—0]
2

44
,42

(S

= na? sq. unit



Therefore, the vector having magnitude equal to 7 and

6
o xt=y in the direction of @ is

1 - 2 A

- — = x4 g = —i - —F
x=1 x=5 y=x Ta 7<£ ﬁ1>
_ 1 - 14
J5 V5

~
~o

0,0)| |(1,0)[(5,0) 9.

.l—x_7y_14_z—3
e T B

Required area, e dt S y-2 _z-3

A=11] 3 2 ;
5 7
1 o= d — > A r 2 2p A r
- y ax L: r :(1+21+3k)+k(—31+7]+2k)
1
3 LT A 2_p 9 A
1 =/x4dx Lobp =304 2k
! Now, k7> Nk 5. _ 64
gl o% By ST s
Sh . TR _ y—5 _z—6
1 = L sy . 1 =3
.1—5((5)—1) N
1 — A A - - .
1=+ Gs- M: =G rsjveb (T2« - s
1 =624.8 . 3 A
Now, A =l by = TSk
= 624.8] — L and M are perpendicular to each other,
A = 0624.8 sq. unit _— =
$q. units 5 E -
7
: 2. . 3p.
, s o g s) o
= o =1 EAA
dx 9 2p
dy HE A
;7 = + x?) dx
1+y 11p
— Integrate both the sides, oo =10
dy 70
= 2 . _ 10
'/y2+1 /(x + 1) dx P T
3
tan’ly = (x? + x> +c 10.
3 [ A(;) =-2i +4j — 5k line on the line
-y = T +x+ ¢
amy =3 raTe . . x+3 _y—4 248
Which is required general solution of given differential line is parallel to the line 3 T 5 T 6
equation. Direction of line b =37 +5] + 6k
8. . Equation of parallel line is
2 The unit vector in the direction of the given vector @ is R A T
i - rTn
l'a | x=(=2)  y—4  z-(-5)
| P A - B
= E(Z ~27) 3 5 6
oxt2 y—4 _z+5
- L2 T3 5 6
V5 /5 Which is required cartesian equation of line.



From a box containing 10 black and 8 red balls with
replacement,

mcl 8C1 40

=2x e 5C) 81
3 3 1
P(E) = 5, P(F)= 55, PENF) = ¢
3 3
“P(E) - P(F) = T x 15
-2
50
# P(E N F)

. E and F are not independent events.

SECTION B

Here f: N - N, f(n) = ngrl if n is odd

%, if n is even
Take, n, = 3, n, = 4,

3+1
fn) = 3 and  f(n) =f&
4
) =5 = 2

Here, n, # n, but f'(n,) = f (n,)
. f'is not one-one function.
Domain N = {1, 2, 3, 4, 5, 6,......}

f(my= ( ntl

if n is odd
7 if 7 is even.
sy ==
Q=3 -1
13 = 3+1 —5
f@—§=
f@—51=3
f(6) =3 =3
{1 2,3, 4 ...} = N (co-domain)

f is onto function.

372113 -2 _|9-8 -6+4
4 =2|[4 -2 12—-8 -8+4

15.

Now, A2 = KA — 21
32 1o
‘KL—J 40J

sl 2K

)
4 —4]

4 -4 4K -2K| [0 -2
1 —2]_[3k-2 -2K

4 -4] | 4K -2K-2
1=3K-2|-2=-2K [4=4K |-4=-2K +2
3K =3 K=1 |.K=1|-2=-2K
K=1 LK=1
K=1

WehaveAz=A.A[2 3][ ] [7 lz]

Hence, A2 — 4A + 1 = [7 12] [8 12} ! 0

;hJ

Now, A’ 4A +1=0
Therefore, AA - 4A = -1
OR AA(A™) - 4AA ! = —IA!
(Post multiplying by A~! because |A| # 0)

OR A(AA™!) — 4] = —A"!

OR Al — 4] = -A!
40 |23 2 -3
—1 — _ = — =
OR A 4IA[OJL2]L1J
2 -3
Hence, A™! = .
ence, [_1 ) ]
Suppose, u = (sinx)* and v = sin! /x
Ly=utvy
Now, differentiate w.r.t. x,
vy du dv
I de + I . (D

Now, u = (sinx)*
Take both the sides log,
log u = xlog sinx

Now, differentiate w.r.t. x,

Lodu_ X a log sinx + log sinx a X
u dx dx %% s dx
=X —— cosx+logsinx
sinx
1 du
L + i
u dx x - cotx + logsinx



% = u[x - cotx + logsinx]
du

de (sinx)* [x - cotx + logsinx] .. (2)

Now, v = sin"! y/x

Differentiate w.r.t. x,

& _ 1 d
dx B 1_(‘/;)2 dx ﬁ
_ 1 1
V1-x 2y/x
&1 )
dx 2\/x—x2

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

o (sinx)*| xcotx + logsinx | +
x X=X

17.

[’ y=log(1+x)—22+—xx,x>—1

a1 (2+x)(2) = (2x)
dc  1+x (2 + x)
1 4+ 2x—2x
o1+ x (2+x)2
1 4

I+x (24 x)

Q+x)P-4(1+x)
(1+x)(2+x)

4+4x+x" —4—4x
(1+x)(2+x)

dy x°

de (14 x)Q2+ x)

Now, x > -1 = x>0
= 1+x)>0
= 2+x?2>0
= %20

Therefore, x > —1 is an increasing function throughout

its domain.

Cy Method 1 :
Suppose, d = dlf + dzj + d31€
Now, d 1 a

d - d =0
@i +dyj+dk)y (i +4]+2k)=0
d +4d,+2d,=0 L. (1)

Now, d 1 b

d - b =0

@i +dyj+dk)y (3i -2j+7k)=0

3d, ~2d,+7d;=0 .. 2)
Now, ¢ - d =15

Qi — ] +4k)d,i +d,] +dyk)=15

2, —d, +4dy, =15 L. 3)
Solving equation (1) and (2),

d, + 4d, + 2d, =0

6d, — 4d, + 14d; =0

7d, + 16d, =0 4)

Solving equation (2) and (3),
3d, — 2d, + 7d; = 0
idl jr2d2 +_8d3_ =30

—d, —d, =30
. oead. =30 NN 0 . 5)
Solving equation (4) and (5),
7d, + 16d, = 0
7d, + 7d, = 210

9d, = -210
70
" d3 = - T
Put the value of d, in equation (5),
70
d, -3 = 30
90 + 70
d = 3
160
“= 3
Put the value of &, and d, in equation (1),
160 140

3 +4d, — 3 =0

IS
I
U

{3 Method 2 :

d s perpendicular to both vector @ and b

d s parallel to axb
k
2
-2 7

[-(28+4)— j(7-6) + k(-2 - 12)
=32{ — ] — 14k



20.

Now, d =p(7><7)
=p(32i — ] —14k)

and ¢ - d =15

Qi = ] 4k [pB32i - ] - 14k)] =15

5 pl(2)(32) + (<)1) + 4(-14)] = 15

“9p =15

15 _ 5

Sop = 7 = 5

3
Put the value of p = % in equation (1),

—_—

d

%(325 — ] —14k)

= %(160? —57 —70k)

Comparing (1) and (2) with 7 = @ +1b and

—

r = a, +ub, respectively,

=

=i+ j,b =2i—j+k,a =2i+ -k
X R

andb_;=

—_— —>

Therefore, a. — a, =1 — k

1
and b, x b, =i - ]+ k)x@3i -5] +2k)

ik
=12 —-11
3 -52
=3i - j+7k
So, |b, xb, | =49+1+49
- 59
Hence, the shortest distance between the given lines is
given by
J - (b, xby).(a, ~ay)
|b1 sz’
ELET T
= = ——
V59 V59
3x+ 5y <15
5x + 2y < 10
x>0
y=0

Objective function Z = 5x + 3y
3x+5y=15 .. () S5x + 2y =10 ... (ii)

0 5 X 0 2
y 3 0 ¥y 5 0

21.

Solving equation (i) and (ii),

6x + 10y = 30 sy=-90 s
25x + 10y = 50 19
_ = _ ‘ 12
19x = 20 Y ——19+3
Lx= 2y 12457
19
(& ﬁ) 45
19° 19 YT 19
(0, 0)
LTI
RPHH
54-(0,5)
\
™ \
20 45
0.3 ] (5. )
2R
l‘ \
\ (-0
T T Tl X
(050 112 415
5> (é;;b‘ e
IREERMEERE Sy = 15
S| +12y = H O H
[T T [T
The shaded region in fig. is feasible region

determined by the system if constraints which is

bounded. The co-ordinates of corner point (0, 0),

20 45
@mwﬁnﬁ)muaa

Corner Point Corresponding value of
Z =5x + 3y
(0, 3) 9
(2,0 10
(0, 0) 0
20 45 100+135 ~ 235 .
<E’ E) 19 =9 ¢ Maximum
. 235 .. (20 45
Thus, the max. value of Z is 19 at point ( 19° 19 ) .

Event E, : Machine A produced items

Event E, : Machine B produced items

P(E) = %

P(E,) = %

Event A : Item is found to be defective
P(A|E) =0.02 = %,

P(A | E,) = 0.01 = ﬁ

Item is found to be defective and produced by machine
B, probability,



P<E2) ’ P(A‘Ez)
P(A)
=P(E, - P(A|E) +P(E, - P(A|E,)

. P(E, | A) =

- P(A)

_60 2 40 1
100 100 100 100
120 40

= 10000 " 10000

_ 160
10000

P(AIE,) P(E,)
P(A)
40 1
100~ 100
160
1000

~ P(E,|A) =

1
4

SECTION C

22,

02 z
o A=|x y —z
X -y z
Now, A’A =1
02 z||0 x x 10
x y —z| |2y y —y|=]|01
x -y z||lz -z z 00

- o O

0+4y”+z% 0+2y°—22 0-2)° +2°
O+2y2—22 x2+y2+zz xz_yz_zz -
0—2y2+22 xz_yz_zz x2+y2+zz
4y2 + 22 =1

2y2 o ZZ fa

¥+ ) .=

x27y2;22:

S o =
S = O
- o O

Solving equation (1) and (2),
4y2 + 22 =1
2?2 -2 =0

1
= +—
A

(D)
. (2)
. (3)
. (@)

23.

P

Put 2> = lg, = % in equation (3),
1 1
2 - —_— =
x° + 6 + 3 1
1 1
2 -7+ L
X 1 6 3
_6-1-2
6
_ 1
2
1
x = *x—F=
V2
1
Therefore, x = +——,
V2
1
= 18
.
1
z = +—=
/3

1
Y
2a +3b + 10c = 4
4a — 6b + 5¢ =1
6a + 9b — 20c = 2
The equation can be represented as matrix form,
2 3 10 | |a| |4
4 -6 5 b|=|1
6 9 —-20f|c] |2

1 _ P
Suppose, = a. = b, S =cC

L AX =B
2 3 10 a 4
Where, A=|4 =6 5 |, X=|b|, B=|1
6 9 -20 c 2
AX =B
L X=A"B
For finding A™!,
2 3 10
Al = |4 -6 5
6 9 -20

= 2(120 — 45) — 3(— 80 — 30) + 10(36 + 36)
2(75) — 3(= 110) + 10(72)

= 150 + 330 + 720

1200 = 0

oo A7l exists.

For finding adj A,

Co-factor of element 2 A,, = (-1)

-6 5 ‘
9 -20
1(120 — 45)
75



4 5
Co-factor of element 3 A, = (-1)} 6 _20‘
= (-1)(- 80 — 30)
=110
4 -6
Co-factor of element 10 A ; = (-1)* 6 9
= 1(36 + 36)
=72
B ;13 10
Co-factor of element 4 A, = (-1) 9 -20
= (-1)(- 60 — 90)
=150
Co-factor of el t6A:14210
o-factor of element —6 A,, (-1) 6 —20
= 1(- 40 - 60)
=— 100
_ s |23
Co-factor of element 5 A,; = (-1) 69
= (-1)(18 - 18)
=0
3 10
Co-factor of element 6 A, = (-1)* |~ 6 s ‘
= 1(15 + 60)
=175
B s (210
Co-factor of element 9 A, = (-1) 45
= (=1)(10 — 40)
=30
_ 6 |23
Co-factor of element —20 A, = (=1) 4 —6
=1(-12- 12)
=_24
75 150 75
adj A= |110 =100 30
720 24
1
Al= — adi A
Al
: 75 150 75
SR S i
A 1200 110 =100 30
72 0 -24
X=A"'B
a . 75 150 75| |4
b = 1200 110 =100 30 | |1
c 72 0 -24]]2
| [Poo+1s0+ 150]
= 1200 440 - 100+ 60
288 +0—48
a . 600
b| = 1200 400
240

o S Q
Il

Gl = =~

=] [—

24.
2 —al+ @ -bP=c (1)

Now, differentiate w.r.t. x,

dy
2(x —a) +2(y — b) P, =0

dy
L x—a)+ (@ -Db) e =0

dy —(x—a)
. y—bwie e 2)
Now, differentiate w.r.t. x,

d
&y |o-nm)-a-a 5
2

& -5’
PGt [t
= _|07D) (y—b) (* From equation (2))
(v-b)’
_ _l(y—b)2+(x—a)2‘
(v—b)’

dzy _ —c*
i (y—b)3

(* From equation (1))
3
2 % x—a\'P?
& 1+< )
[1 +<dx> ] y=b
Now, - = 3
dy —c

a’ v=b)° 3
(y—b)2+(x—a)2r
v-b)’

= —-¢c, ¢>0

Which is constant independent of a and b.



25.
> Here, radius of sphere is R,

5
Suppose, radius and height of

cylinder are r and /.

From right angle triangle AOMA, ‘
n Vet BN

R2=r2+T ............ (1) A

— Volume of cylinder (V)= nr?h
2
vl
fthy == (R h— —)
[ -2)

fomy =xn(0- 67)

S

o —3nh
foUy) = 5 <0
— For finding maximum volume of cylinder
S =0
3h
(R 4 ) 0
3h°
2 _ 2N
R 4
V3h
R = 5~
2R
h = ==
/3

(R2 ——)(h)

( )5 )

4nR>

3/3

— Volume of cylinder V

26.

:f 5x+3
Vx> +4x+10
5x + 3 —Af (x> +4x+10) + B

5x+3 =A(2x+4)+B
5x+3 =2Ax +4A+B

— Comparing co-efficient of x and constant term,

L 2A=5 | - 4A+B =3
_ 3 . i) _
A= 2 . 4(2 +B =3

10+ B =3
B =7
L (P 4x+10) -7

dx

I
~—

Vx?+4x+10
/ A (x +4x+10)
\/x +4x+10

1
A e
'/\/x2+4x+10 y

1
(x*+4x+10) 2 % (6 + 4x + 10) dx

S
2

—

-2
2

dx
i
‘/\/x2+2(2x)+4—4+10

1
= %f(x2+4x+10)72 di (2 + 4x + 10) dx

dx
) 7f Jx+22+(/6)

-7 log |x +2 + \/x2+4x+10\+c

L1 =5yx +4x+10
-7 log |x +2 + \/x2+4x+10\+c

27.

d
[ (x3+x2+x+1)d—i;=2x2+x

(2x2+x)
Ldy = d.
4 (x3+x2+x+1) g
oy = (2x2+x> dx
YT G+ +)
gy = (2x2+x) dx
e (x2+1)(x+1)

— Integrate both the sides,

B 2x +x) dx
o J - f<x ) (et 1)



2% + x __A Bx+C

Now.

T x+D)(P+1) xtl x> +1

2P+ x=AR+F D+ Bx+ O+ 1)
Take, x = —1
L 2(-1)2 = 1= AQ2) + (Bx + C)0)
w2-1=2A
1
A= 5
Take, x = 0
. 0 =A(l) + B(0) + C(1)
1

'.0=E+C
P
.C—f2
Take, x = 1

L2+ 1=AQ2)+ (B + C)2)
. 3=2A+2B +2C

ALl 1
.3—2(2)+2B+2< 2)
©3=1+2B -1

S B= 2
.B=3

) 1 dx
.flafy—2 x+1+

st

' Y72 x+1 T2 x*+1 X+ 1
2x dx

i b [ L

fy 2J x+1 Y 2/ T8

. _ 1 [ _dx
'fldy72 x+1

L, L
LY=o

_ 1

1

-2

Y

dx
¥+ 1

_ L tan'x + k ... (1)

loglx + 1] + % log |x* + 1
2
For particular solution,
Now, y = 1 when x = 0,
_ 1 3
5 log| 1| + 7 log |1] -

1=0+0+0+Fk

k=1

Putting the value of & in equation (1),

1

Sy = 5
A
a
Y=
o1
LY=oy
Which is

loglx + 1] + % log |x* + 1

loglx + 1] + % log |x* + 1]

[log(x + 1)2 + log(x® + 1)?]

[log[(x + 1)*(* + 1)°]

required particular

differential equation.

L
2
L
2

L
2

% tan ' (0) + ¢

tan'x + 1

tan'x + 1

tan~'x + 1

1 |
— = tan’x + 1;
5 tan'x + 1,

solution of given



