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50. (D)
. J
PART B
SECTION A N0 = ¥ 0 < (_% %>
+4F A 1 — tan”®
2 1+ tan*0
R.H.S.= cos™' (4x* — 3x) 1
= = - cos ' (cos20)
Suppose, x = cos 0 2
Here, 0 <x <1
0 =cos'x,0 €0, .
o RH.S. = cos! (4cos® O — 3cos 0) < tan 0 < tan O < tan 4
= cos ' (cos3 0) L0<0< %
1
Here,zﬁxﬁl .'.05295%
. L
. cos 3 2 c0s B zcos 0 20 |0, %] <07 . ()
(" cos 0 is decreasing function in first quadrant) 1
= 5 (20) (- From equation (1))
T 2
L 0<0< =+
= = 3 _ 6
L 0<30<m = tan"' yx
3060, ,p L. (1 = L.H.S.
o RH.S. = cos™' (cos3 0)
=30 (- From equation (1)) 3.
_ -1
=3 cos x > fis continuous at x = %
= L.H.S.
i T
L lm - (%)
)
lim < k cos x )
_ N Lo(reos )
RHS. = + cosl|1-% RACHNE S e

2

Suppose, x = tan’ 0 L om
Yo n

tand = x ? 2(7—x)

1+x

lim  kcosx _3




k sm(%—x) x—»%
lim 5 . =3
%*xao (7—)6) :5—x—>0
k(1)
2 3
k=6
dx
I =
f(ex—l)
ex
- | —5—a
fex(ex—l) )
— Take, e* =t
soe¥ o de=dt
:/ d
t(t—1)
o=@ -1)
I ‘/T—l) dt
_ dt _fg
r—1 t

= log|t — 1| — log|t| + ¢
I = logle* — 1] — log|e*| + ¢
X
e —1

X
e

I =log +c

y:x+3

0 -3 0
Sr+3iac= [+3iac+ [+ 3 e
-6 -6 -3

=ff(x+3)dx+ /9(x+3)dx

-6 -3

v -3<x<0
=x+3>0
= @x+3=x+3

6 <x<-3
=>x+t3<0

= Kx+3=—(x+3)

-3 'xz 0
+ kA

. > + 3x

2

X
5 + 3x

-3

o

As shown in the fig., the line y = 3x + 2,

meets X-axis at <—%, 0) and its graph
lies below X-axis for x e (-1,-%) and above

X-axis for x € <—%, 1)

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

2

-5 ,
= f (3x+2)dx+ /(3x+2)dx
4 2
3

2

2
= <;x2 + 2x>_§
2 -1

_ (%(%)_%7(%0)%(71))‘ " (%(1)+2(1))

1
+ <ix2 + 2x> 5
3

9+12+4
6

6
25

6

_ 4179+12‘+

1

6

26
6

13 .
= —— sq. units
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®

xd%; + 2y =x? log x

dy 2
e + ;y=xlogx . (D

a
Compare given equation with d—i + P(x) y = Q(x),

P(x) = %

Q(x) = x log x

Integrating factor LF. = efP (x) dx
— T
= Q2logx
= plog?
= 52

Multiply equation (1) by x?,

Ey x>+ 2xy = x3 log x

%(yxz): /x3 log x dx

—> u=logx,v=x

du _ 1
dx X
y~x2:logxfx3dx—f[%/x3dx dx
x* 1’
=logx-77/;'7dx

4
vy x* =logx - xjfﬁ+c
2 2
y = log x xT - ic_6 I @
2
Y =16 4 log x — 1) + ex7%;
Which is required general solution of given differential

equation.

|a |=1,|0|=1,]c|=1
Here,?Jr?Jr?:ﬁ)
|a + D + ¢c|=0
a + b + cP=0
@ P+ D PP
+24d b +2b ¢ +2¢ d =0
1+1+1+2
(a- b +b-c+c-ad)=0

—_— = —>

a-b + b

—

_ 3
¢ =7

— —
.c+c.

Y+ z-10

3 -16 7
7 =@8i —19] +10k)+ A 3i —16] + 7k)
Direction of line ?1’ =3i —16] + 7k
Line L, : x—315 = y_829 = z_—55
7 = (151 +297 +5k)+ M3 +8) ~5k)
Direction of line b, =37 +8; — 5k

x—38

[ Line L,: =

i J k
b. x b, =|3-16 7
3 8 =5

=247 +36] + 2k
=12Q2i +3] +6k)
". Direction of given line b =2i + 37 + 6k
A(d)=1 +2] — 4k line of the line
Vector equation of line,

—

¥ = a +Lb,LeR

—

> Suppose, A(4, 7, 8), B(2, 3, 4),
P(-1, -2, 1), Q(1, 2, 5) are given points.

AB =-2{ —4) — 4k
PQ =2/ +4) +4k
Now, AB =2 PQ

(21 —4) —4k)=M2i +4] +4k),LeR

Soo=2=2\ 4 =4\ -4 =4\
A=, A=-1,A=-1
. Direction ratio of AB and PQ are equal.

. Given both the lines are parallel.

11.

)3 Two dice are thrown n = 36

S= {1, D, (I, 2), (I, 3), (1, 4, (1,
(I, 6), 2 1, 2 2), 2 3), (2
(2,5, 2 96, G D, G 2, G
G, 4, G, 5 G 6, 4 1, 4
4 3, 4 4, 4 5, 4 6,
G, 2, 6, 3, 6 4, 5 35,
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}

o=@ 2] —4k)y+a@i +3] +6k)

)
4),
3),
2),
D,
6),

Event A : Two numbers appearing on throwing two
dice are different.
r =30
30
P(A) = 36
_ 3
6



Event B : The sum of numbers on the dice is 4. SLoyx=3) =x-2

B = {(1, 3), (2, 2), (3, 1)} S -3y =x-2
ANnB= {(la 3)7 (3, 1)} SooX —X = 3y -2
r=2 ;o Loxy—1) =3y-2
PANB)= 3¢ = ig 32 |
LoX= T € R — {3} (Domain)
P(B | A) = m d 3p—2
P(A) o2\ =12
1 - S
D Now, f(x) f< — ) 3y-2
-5 -1 3
6 Y
1 _ 72 y*2
15 T 3y-2-3y+3 7
VyeB=R-{1} {kxu
12, 2
A and B are independently try to solve problem with YT y-10€ A =R = {3} such that
probability f) =y
P(A) = % - fis onto function.
1
P(B) = 3 NMe:f:R—{—%}—éR—{%k
Which are independent events. ax+b

fx) = is always one-one and onto function.
- P(A N B) = P(A) - P(B) cx+d

— Exactly one of them solves the problem
=P(A N B’) + P(A’ " B) 14.
=P(A) - P(A n B) + P(B) - P(A n B)

6 -2 2
= P(A) + P(B) - 2P(A) P(B
1()1() 1();) - I
I T SV S & 2 -1 3
2 T3 233
I SR G p =L T
_2+3_3 ..P—2(A+A)
:.% Lfe 2 2] e 22
=5 -2 3 -1+|-2 3 -1
SECTION B 2 -bspiz -bs
L |6re —2-2 242
13. =5 -2-2 3+3 -1-1
., 2+2 -1-1 3+3
e mmA=R—BLB=R—ULfm=<?3>
ViimeA () =f) T PR
_ _ )
X, 2:x2 2 |4 -2 6
x~3 x,—3 )
6 -2 2
(xr, =2) (x, = 3)=(x, - 2) (x, - 3) P =|-2 3 -1
XX, — 3%, — 2x, + 6 = x\x, — 3x, — 2x, + 6 2 -1 3|
17N 6 -2 2]
.. f1s one-one function. PT = |-2 3 -1
Suppose, y € B =R — {1} 2 -1 3|
y:f(x) 2 P :PT
o

Y= =3 . P is symmetric matrix.



- Loa_ar N B
Q 5 (A-A" Also, A A adj A
! 6 -2 2 6 -2 2 17—3—3 7 -3 -3
=5 -2 3 -1(=-|-2 3 -1 :T_ll ol=l-1 1 o
2 -1 3 2 -1 3 -1 0 1 -1 0 1
000
16.
- 2looo
000 > Differentiating with respect to ¢,
00 0 dx. —g|—sint+ lt-seczé‘%
~looo dt tan
000 —sint+ ; 12 %
00 0 =a 2 JE0S 3
S Qf=(000 cos
0o —afsin R |
000 2 sin+ cos
QT =1000 =a(—sint si}M)
000
. Q=-QT :a<—sin2t+l)
. Q is skew symmetric matrix. SHE
r t
6 -2 2] 000 L e
P+Q =(-2 3 —-1|+|000 dy .
|2 -1 3] [000 T g lasind
(6 -2 2 =acost
=2 3 -1 dy
2 -1 3 b
. dx &
=A dr
_ acost
acuszt
We have, .Smr
Al = 116 — 9) — 34 —3) + 33 —4) = 1 %0 = St
Now, A, =7, A, =-1,A;=-1, A, =3,A, =1, d

Ay =0,A5 =3, A =0,A; = 1 dx
i S _ i(dy
o

Therefore, adi A=|=-1 1 0 dx
nr & = sec’ t dr
dx
{1 8F 3| | Z4E8 —3 . |
Now, A (adjA)= |1 4 3|-|-1 1 0 = —
1341-1 0 1 cos 't a

7-3-3 =3+3+0 -3+0+3 = 5 -
=[7-4-3 =3+4+0 -3+0+3 cos’t  acort
7-3-4

—3+3+0 —3+0+4 !
= — sec’ - tan t

100 “
001
4 5in O T
100 =—F"-0,06 0, —]
=Mlo10 S (2+cos 0) © 2
001 . ﬂ B (2+cos0)(4cos0)—45ind(—sin0) {
=AlT ©db (2+cos0)



_ 8 cos 0+ 4 cos>0 + 4 sin>0 1

(2+cosO)

8 cos 0+ 4(cos*0 + sin*0) — (2 + cos 0y
(2+ cos 6)2

8cos0+4—4—4cos0— cos*0
(2+cosO)

4 cos O — cos>0
(2 + cos 9)2
dy cos0(4—cos0)

do (2+cosO)

0, %] = cos 0>0
= 4 —cos 0)>0
= (2 + cos 0)>>0
cos 0 (4—cos0)
(2+cosO)
dy

3%20

Therefore, f(0) is increasing function in the interval

of [0, %] .

Here, 0 €

Let, Fl) =)o is a scalar,

ie., E= Wi-Aj

Now, B, =B—P, =(2-30)i +(1+1)] 3k
Now, since F; is to be perpendicular o
we should have o - F; =0.

ie, 32 -30) - (1+A) =0

_L
OR 1=75.

—_

Therefore, B, = %?— 27 and E: 15’[.,. %;— 3%

—

Comparing (1) and (2) with s a, + 7»171) and

r = a, +pub, respectively

We get,
a =i+ ],b =20 j+k,a =2i+j-k

and b, =3i - 5] +2k

Therefore, a_; - Z -7k
and b, x b, =i~ ]+ k)x@3i -5] +2k)
TGk
=2 -11
3 -52
=37 - j+7k

20.

P

So, b, xb, | =+9+1+49
= V59

Hence, the shortest distance between the given lines is

given by
o |EE) @ )
|bl><b2|
_‘3—0+7‘
e
_ 10 unit

V59

The shaded region in Fig. is the feasible region ABC
determined by the system of constraints (2) to (4),
which is bounded.

The coordinates of corner points A, B and C are (0,5),
(4,3) and (0,6) respectively.

Now we evaluate Z = 200x + 500y at these points.

9

15
[

7

@D

S8

7

e ANEEE NN | N

-
<

4
g
|
[

i

[EAs

gl
N
I
I

1

B

21.

Corner Point Corresponding value

of Z

0, 5) 2500

@, 3) 2300 — Minimum

(0, 50) 3000

Hence, minimum value of Z is 2300 attained at the point
4, 3).

Event E1
Event E2 :
Event A : second ball is red ball

: selection of ball from first bag

selection of ball from second bag



22,

™

P(El) ) P(A|E1)

P(E, | A) = (Bayes’ rule)

P(A)
1 1
P(E1) = E 5 P(Ez) = 5
4C
o1 _4_ 1
PATE) = ¢, 8 2
2C
oot _2_1
PATE) =5c =8 7 %

P(A) =P(E)) - P(A| E)) + P(E, - P(A|E,)

_ 1 1 .1 1
T2 X2 T Xy
_1 .1
T4y
_ 3

8

Probability that the ball is drawn from the first bag

which is found to be red,
P(AIE,) p(E)
P(A)

1.1
22

- PE, | A)

2

o|w| X

2

3
SECTION C

A2

I
>

I
o o =
ocNn o >

AR Qa2
[BiF| 0 Bl
| 3203
[1+0+4 0+0+0 2+0+6
=[0+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9

Il
© N W
o~ O
o W

A} =A% A
8111 02
5110 21
203

Il
‘o o W
o A O
—_

W

[5+0+16 0+0+0 10+0+24
=[2+0+10 0+8+0 4+4+15
8+0+26 0+0+0 16+0+39

[21 0 34
=112 8 23
134 0 55

Now, L.H.S. = A3 — 6A% + 7A + 21

21 0 34 50 8 102 100
=12823l—6245+7021+2010
34 0 55 8 0 13 203 001
21 0 34 (=30 0 —48| (7 0 14| (200
= |12 8 23|+|-12 —24 -30|+|0 14 7 |+|0 2 0
34 0 55] |-48 0 —78] |14 0 21| |0 0 2

[21-30+7+2 0+0+0+0 34-48+14+0
=|12-12+0+0 8-24+14+2 23-30+7+0
134-48+14+0 0+0+0+0 55-78+21+2
(000

=100 0| =0=RHS.

10 00

A3 —6AZ+TA+2[=0

Multiplying both sides by A,

ANAI —6AT+TA+21) =0 - A!

A2 -6A+TL+2A71 =0

2A°1 = 6A - A2 - T71

102 (50 8 100
AT =6l021|-[24 5| -7l010
203 8 0 13 001
6 012] [-5 0o -8] [-7 0 o0
2A°1 =[0 12 6|+|-2 -4 -5|+| 0 -7 ©
12 0 18] |-8 0 -13 0 0 -7
-60 4
=[-21 1
40 -2
-3 0 2
IR I T
Al o=|-1 5 5
2 0 -1

Let first, second and third numbers be denoted by x, y
and z, respectively.
Then, according to given conditions, we have
X+ty+z=6
y+3z=11
x+tz=2porx—-2y+z=0

This system can be written as AX = B, where,

I 11 X 6
A=1|0 1 3|,X=|y|andB= |11
1 -21 z 0

Hence, [A|=1(1+6)-1(0-3)+1(0-1)=9#0.
Now we find adj A.

A, =10 +6)=7,

A, =—0-3)=3,

A,=-1

Ay =—1+2)=-3,



24,

A, =0,
Ay=—~2-1)=3

Ay=0CB-1)=2A,=-3-0)=-3,
Ay=(01-0=1
7 -3 2
Hence, adf A= |3 0 -3
-1 3 1
1
Thus, Al = —— adi(A
A “dA)
! 7 -3 2
=9 3 0 -3
-1 3 1
Since X =A"B
! 7 =3 2||6
X = 9 3 0 3|11
-1 3 1
X : 42-33+0
or Y=g 18+0+0
z -6+33+0
) 9 1
= 518 =12
27 3
Thus, x=1y=2z=3.

acusilx

y=e
Differentiate w.r.t. x,

Squaring both the sides,
dy \? .
(1 _x2) <$y) — a2 [eacos 1x]2

dy)2
. _ [Z) = 242
. (1 x)(dx ay

Differentiate again w.r.t. x,

dy dzy dy)
. 2 =7 =
. (1 x)zdxd ( (-2x) = a®

dh
Now, each terms divide by 2% =0

d’y dy
. 2 _ -2
(1= x%) 2 X asy
& d
(1 =x%) ar x*y —a¥y =

dx* dx

dy

Zya

25.

26.

Rectangle [JABCD is insecribed in a r radius circle.

Length of rectangle, AB = CD = x (x # 0, x > 0)

Breadth, BC = AD =y
Now, (2r)? =x* +y?
4 = x2 +y?

Now, Area of rectangle, A = Length x Breadth

T A=xy
A =x(Varr—x%) (-
— Take, f(x) = x*(4r2 — x?)
flx) = 4rix? - x*
L) = 8% — 4
O = 8% — 1242
— Now, for finding maximum area
£ =0
8r2x — 4%’ =
4217 - x?) =0
x#0,27—x>=0
=22 =x=y2r
Now, f“(y/2r)= 87— 12x°
=87 — 12(217)
=812 — 2417
1612 <0

. f has maximum value.

— From equation (1),

47 =32+ )2
LA =27y
Ly =22
. y* =x% (- From equation (2))
X =Yy

. Rectangle is square.

T

4
= f log (1+ tan x) dx

By property (6), x = % - X
T
log <1 + tan (Z - x)) dx

T
tan 4 tan x

log |1+ dx

g

O\..b\.:n o\»h—l

1+tan%'tanx

1—tanx>
1+tan x

From equation (1))

. (D)



27.

T
_ 1+tan x+1—tan x
L= /log( 1+ tan x )dx

[=}

1
- /10g<1+lanx>dx

(log(2) — log(1 + tan x)) dx

n
4
t =gz f 14

T
4
I =log2[x], -1 (* From equation (1))

Il
Ol\#‘:‘ (=]

R
4
/ log(1 + tan x) dx

21 = log 2(%—0>

- T
I= ] log 2

Suppose, Number of Bacteria at time ¢ is p.

dp
Here, o <P

7dp Iy h k>0
. _ >
T p (Where, )
[If function is decreasing then Take &k < 0]
dp
L — =kdt
P

— Integrate both the sides,

) fd7p=kf1dt

*log |p| =kt + ¢ e (D
— Now, initially # = 0 when p = 1,00,000

~. log 11,00,000| =0 + ¢

. ¢ = log |1,00,000|

— Put the value of ¢ in equation (1),
. log |p| = kt + log 11,00,000]

. log |p| — log |1,00,000| =
_r
1,00,000
In 2 hr, Number of bacteria increases at the rate of
10%.

— t=2hr = p =1,00,000 + (10% of 1,00,000)

" log = kt .. (2)

10
= 1,00,000 + 1 ooooo(lo())
p = 1,00,000 + 10,000
p = 1,10,000
1,10,000

°€11,00,000
. 2k = log G(l))

- b )

— Put the value of £ in equation (2),

-

- P 1, (11)
%5 11,00,000 |~ 2 % (10
— Now, p = 2,00,000 then ¢ = ?
e [2:00000 1 (171)t
%8 17.00,000 | — 2 " \10

. _ L 1
.Zog2—210g<1 t

0
© 2 log 2 = log (W)t
2 log 2
11
l"g<10>
log 4
t= st hr

(1)
%€\ 10
log 4 ) )
In ————— hr will the count reach 2,00,000 bacteria.

11
log (E)

L=



