" Z SOLUTIONS S

10x” 10" log, 10
= [
10" 4 x

Put 10* 4 2" =
> (10" log, 10 1 10x")dy = df

1. Let !

10x” +10" log, 10
’ = J SEEEEEE l'ii!""”"‘" (
100 + x

=log !+ C= log (10" 4 0+ C
2. Wehave, y = bet 4 ce™ (1)
Differentiating (i) with respect to x, we get
dy ot
—~ = be* +2¢c** (i)
dx
Again differentiating (ii) with respect to x, we get
dzy

=be* + 4 L‘Clx
dx

2y
S o o o

det  dx i
= be* + 4ce™ - 3(be* + 2ce™) + 2(be” + ce™)
= be* + dee® - 3be - 6ce®* + 2be* + 2ce™ = 0
So, y = be* + ce** satisfies the given differential equa-
tion. Hence, it is a solution of the given differential
equation.

3. Wehave, y = x + 1, which is a straight line

Required area

”3 2 3
=;(x+1)dx=[_x_+x] (243)-(442)
2 2 2 \2 2
_15

7
= — —4 = — 5q. units
2 2

4, Let I = I(Ztanx—3cotx)2dx
= = f(4 tan x + 9cot? x —12tan x cot x)dx
= J= J.{4(5€C,2 x-1) +9(cosec2x~l) —12} dx

= = j(fl sec? x + 9 cosec’x — 25)dx
= I=4tanx-9cotx-25x+C
- 130]

dy 2 d*y
5. We have, 5x| == | ——5 -6y =logx.
2
dx dx
R dzy .
Highest order derivative is —2-, 50 order is 2.
dx
Now, given differential equation is polynomial in
dy
differential coefficients and power of —- is one, 50
. dx
degree s 1.
OR
The given differential equation is
d
AN y tanx - secx =0
dx

It is a linear differential equation.
. LE = Jtanx dx _ Jlogseex _ garye

6. Let A, B, C be the respective events of solving the
1

problem. Then, P(A) = —21-, P(B) = 3 and P(C) = —Lli

Clearly A, B, Careindependent events and the problem
is solved if at least one student solves it.
Required probability = P(A w BuU C)

—1-P(A)P(B)P(C)

oYYt

7. Let A, B, C, D denote events of getting a white ball
in first, second, third and fourth draw respectively.
Required probability = (AN BN CN D)
= P(A)P(B|A)P(C|AnB)P(D|ANBNC) ..()
5 1
Now, P(A)=—=—.
20 4
When a white ball is drawn in the first draw, there are
19 balls ieft in the bag out of which 4 are white.
4
P(B|A)=—
(Bl4)=
Since the ball drawn is not replaced, therefore after
drawing a white ball in second draw there are 18 balls
feft in the bag out which 3 are white.
3 1
P(C|ANB)=—=-
(ClAnB)=—=¢
After drawing a white ball in third draw, there are 17
balls left in the bag, out of which 2 are white.
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2
p(D|ANBNC)=1

babilit 1><4><1><2 o

. ity = = X — X = X — =

. Required probability = Z-X 7o XX = 00

g. Wehave, 7 =i+ j+AQi—j+k) (i)

and;=2§+}—k+u(3i—5j+2k) .. (i)
Here,ﬁl=;+}j’1=2"'j+k‘

i+ j-hb,=3-5j+2k

a, =
Therefore,a’z—El=(2i+j—k)—(i+j)=i_k
PGk ,
bxby =2 -1 1|= (=2 + 5)i — (4- 3)j + (=10 + 3)k

3 -5 2

= b X 2=3§—}—7k

So,| b, % by | = \ﬁ)2 () (=7 = 9+ 1+ 49
=59

Hence, the shortest distance between two given lines be
@, — @) xb)| _|(-R-Gi-j- 78)|

|El><52| \/5 ‘
d e 10 units
= -——— = Y
J59 59
OR

The equation of the plane passing through the
line of intersection of the planes 2x +y -z =3 and
5x-3y+4z+9=0is

(2x+y-z-3)+A(5x- 3y+4z+9)=0
= x(2+5A) + y(1 - 3A) + z(4A - 1) + 92 -3=0..(I)
The plane (i) is parallel to the line

x-1 y-3 z- 5

2 4 5
g 2(2+5)\.)+4(1f37t)+5(47\,— 1)=0

1
= 18AL+3=0= 7L=—g

Putting the value of A in (i), we obtain

5 3 4 9

== = 2 _q]-2-3=0

x(z 6)+y[1+6)+z( . ) .
= 7x+9y-10z-27=0, which is the equation of the
required plane.
9. Wehave, P(ANB)=P(AUB)
= P(ANB)=1-P(AUB)
= P(A~B)=1-{P(A)+ P(B)-P(AN B)}

Matharmatine

= P(Znﬁ):l_{éJrl_l}:g
8 8

Now, P(A)=1-P(A)=> and P(B)=1-P(B)= 1

_ _ 3
p(a|p)-2408 5 _3
~ p(B) 1 4

2

_ 3
and P(§|A) P(AnB) g 3
" P@A) 5 5

8

Q
=

We have, A = {(1, 1)}, B={(1,2), (2, 1)}
and C={(1,3), (3, 1), (2, 2)}

(i) Since A consists of a single sample point, it is a
simple event.

(ii) Since both B and C contain more than one sample
point, therefore each one of them is a compound
event.

(iii) Since A " B = 0.

-. A and B are mutually exclusive events.

10. Let 0 be the angle between vectors @ and b.
We have, |d|=|b|=+2 anda@-b = -1

b
S

cosO =

st

[l

= .cosO = L e
' J2x2o 2
2T
= cosB = cos—3— [

= 0=—

3
- ~. 2T
Hence, the angle between @ and b is re

11. (i) If vectors a and b are perpendicular, then
a-b=0

o Ghe2)+ok)-(F+pi+ 3k)=0

= 3+2p+27=0= p=-15

(ii) We know that, the vectors @ = “1? + az}'\ + a3f€
and b = bi? + bzfj\ + balfé are parallel iff a = Ab

o (@) +a)tak) =2 (b} +by) + b5k

& a,=Abj,a,=Aby ay = Ab;

a G _ % _
= =—==A

by ) Ez— by j .

So, given vectors r"i=3f\+2f+9f3 and b=i+p)+3k
will be parallel iff
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— | W

2 2
=23=—=p=-
p 3

OR

MRS
I
w |0

ixb isdefinedas axb =|a||b|sin0n

where, 0 is the angle between d and b, 0<0<mand
A is a unit vector perpendicular to both @ and b,
such that @, b and 71 form a right handed system.

We know that, |@x b | =|a||b|sin® (1)
and|d-b|=|a||b|cos ... (ii)
Dividing (i) by (ii), we get

axb| _|a|lb]si - -

[“ ° |=|f|lq|51“9 = |axb|=|a-b|tan®
|a-b| |a||b]|cos8

12. We have, y =3 - |x|

= y=3+xVx<0 (1)
andy=3-x,Vx20 ..(ii)

Required area = area of shaded region

0 270
= 2](3+x) dx| = 2[3x+£—:|

=3 2 -3
= —2[—9+2]|

2
-9 .

= —2x7 =9 sq. units
13. We have equation of lineas2x=y =z
N

1 2 2

Now, equation of line through the point P(3, 4, 5) and
parallel to the given line is

L=

P(3,4,5)

x=y=z

x-3 B y=4_ B0 2
1 2 2
Coordinates of any point Q on this line are

(A +3,2A+4,2A+5)
Since this point must lic on the plane x + y + z = 2

 A+3+2A+4+20+5=2
= S5A+12=2 = A=-2
.. The coordinates of the point Q are (1,0, 1).

PQ =3 - D?+(4 - 07 +(5 -1

= J4+16+16=6

Hence, required distance of the point from the plane

is 6 units.

14. (i) The given differential equation is

(1+sinx)£}~f-+ycosx+x =0.
dx

dy+ycosx_ -x
dx 1+sinx 1+sinx

cosx

dx

LE = el P4 = ¢ Lsinx
Put 1 +sinx=t= cosxdx =dt
1
—dt
. LE= eI‘
(ii) Solution of given differential equation is given by

y(LE) = J'Q (LE.) dx +c¢
—X

=8t =t=1+sinx

= y(1+sinx) = Jl+s'mx (1+sinx) dx + ¢
2

= y(1+sinx) = %+c
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