(2 )

We have, | —=—— = —_=]

1. € \/: \[_\. dy
dy 1 C—z\/'\.

. P =
or - \fo \[:

This is a linear differential equation of the form

dy + Py =Q,where P l Q e o
a8 ) = ) Aher ==, = —
dx . \/: \/ X

1
e (X -
. LE= c-“’d'\. = R = C'[\/.\" * ___“2\/_\~

- 2
P(AAB)= i- and P(A)=~

W

2. Given,P(AUB) =

- 2 2 1
== -P(A)= 7 P(A) = —.
Now, P(A) 3=':'1 P(A) 3ﬁ (A) :
Now, P(AUB)=P(A)+P(B)—P(AOB)
I 1 oppy=24l1l2
~=1+P(B)-7 (B)= 2+7-3=3
0 0 (l+§il}£)
3. Let I= jwdx= _[~—-L_O§%—dx
7 (1-tanx) £ (1__5_111 ,}‘)
4 r Cosx

———dx

0 g
I cosx+sinx
sx—sinx

g COSX S
4

Put cosx — sinx = t = —(sinx + cosx) dx = dt

) -7
Whenx=0,t=landwhenx=—‘1—,t=\/5

s I

1
j_...d—t-_- J——:[logt]\/5
t t 1
J2 1
=10g\6—logl=%log2

2 3 1
. Given, =2, P(B)=—,P(ANnB)=~
4. Given, P(A) = (B) = ( ) 5

Now, P(A U B) = P(A) + P(B) - P(A N B)

2 3 1 1
=4 - —=
5 10 5 2 Lo
P(A'f‘\B')=P((AUB)’)=1—-P(AUB)=1——2-=-£
3 .7
Al (B Y=1— =]——=—
so, P(B")=1-P(B) 0" 10
P(A'nB) 112 _5
PA | By et =~
(AIB) P(B’) 711077
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OR
We have, P(A) = 1/4
Now, P(A U B) = P(A) + P(B) - P(A  B)
= P(A) + P(B) = P(A) P(B) (o A, Bare independent)

= /4 + P(B) = (1/4) P(B) = 2P(B) - 1/4 (Given)
= P(B)=2/5
5. The given differential equation is
- y ’I
- 2 L
(L\' H’.\'
. Itsorder is 2 and degree is 1.
2 2
6. Since, arca of the cllipse X+ 2L =1 ismab.
a0
Required area =10 x 4 X 9 = 367 sq. units.
5
7. Let I—,[ X3 k= -2(2x+‘l)-7 dx
Va2 +dx+10 Vx? +4x+10
SJ- 2x+4 dx
Y R ) S S
27 Jx® +4x+10 Vx? +4x+10
=, + I, (say) (1)
2x+4
where I Y LS
27 Jx? +4x+10
Put x*+4x + 10 =t=> (2x + 4)dx =dt
1/2
57— 5t
L=2]t W2gp =2~ =5t
2 2 (1/2)
=5Vx? +4x+10+C (2)
dx

and I = —7J.

Vx?2 +4x+10

dx
:—7J - -
Je+22+(/6)
= —7log|x+2+Vx* +4x+10[+C, w(3)

From (1), (2) and (3), we get

I= 5\/x2+4x+10—7lng|.\‘+2+\/.\'2+4x+10]+C.

where C=C, + (,

8. Wehave, (i=;'+3'+k and b =i+2j+3k
Lel 7=ii+b=2i+3j+4k and p=d-b=—j-2k
A unit vector perpendicular to both 7 and p is given
FXp
as *L———L-
7%
123
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! } k
Now, Fxp=[2 3 4|=-2i+4j-2k
0 -1 -2
So, the required unit vector is
( 2r+4} Zk) _(?-2}+I})
==
e Vs
9. The given line is x+2_2y=7 _>5-%
2 6 6
g Z
" S - ;
- A+2: 2 _2-- (i)
2 3 -6

Itsd.r’s are 2, 3, -6

\/?+32+( 6)* =
23
. Itsd.c’sare = —

77

Eq. of a line through (-
x+1 y-
— = = l
2 3 -6 (say)

. Vector equation of a line passing through (-1, 2, 3)
and parallel to (1) is given by

r —(-1+2]+3k) + 7L(2!+3] 6k)

OR

Eq. of any plane through (-1, 2, 0) is
a(x+1)+b(y-2)+cz=0 (1)
Also it passes through (2,2, -1)

s 3a+0-b-c=0 (i)
Further plane (i) is parallel to the line

=7
0
7
Is

2, 3) and parallel to (i) is

1
x—=1_ Y3
1 1 -l
soal+4b-1+c¢-(-1)=0
= a+b-c=0
From (ii) and (iii), we get
a b c
=5 =3 = Msay)
= a=Ab=2Aandc=3A
Put these values in (i), we get
x+2y+3z=3
This is the eq. of the required plane.

...(iii)

10. We have, x = 2y + 3, a straight line
x=2y+3

Required area
1
J(Zy-l 3)dy = [ +'3,V]
=1
=(t+3)-(1-3)=4+2=06sq. units
OR

We have, y* = 16x, a parabola 7
with vertex (0, 0) and line

y=mx.
. Required area

16/ n* 5
= | (\/l6x—mx)dx=-3-

0
5 l6/n12
2
= 4xgx3’2—m 2. =i
3 2 3
0
8
3
3

—p X

64 m256_2=}i[§;_2_128:|=§

X ———=
m3 2 m4 3 m3

=64 =>m=4

11. Let A, E, and E, respectively be the events that a

person has a heart attack, the selected person followed
the course of yoga and meditation and the person

adopted the drug prescription.
40 1
P(A) = — =0.40, P(E;)=P(E,) =~
(=2 (E)=P(E;) =

P(A/E,) = 0.40 x 0.70 = 0.28,
P(A/E,) = 0.40 x 0.75 = 0.30
Probability that the patient suffering from heart attack

followed the course of meditation and yoga is
P(E,)P(A/E,)

P(E,)P(A/E,) + P(E;)P(A/E)
1
_ E x0.28 0.14 14
2 2
E
Now, P(E,/A) = P(E,)P(A/E,)
P(E,)P(A/E,) + P(E;)P(A/E,)
1
~ 5 x0.30 0.15 15
: [ T 0144015 29

—x0.28+—x0.30
2 2

12. Here d=3i—j, b=2i+j-3k

We have to express : b = b, +b,, where
b||dand b, La

Let b, = ha=A(3i— ) and b, = xi+ yj+zk
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i 2;_,_}_3}:-: 1(3}—}')+(xi+yj+zk)
On comparing, we get

2=3htx = x+3y=>5
]_:-A.'i‘)’

and—3=z=>z=—3
_ | 3
Solving (i) and (ii), we get X—-z-,y —5
A

1= l+3=> =—
nl=—=A+y=1= 5 5

~ A

b =A(3i—j)=2i-=]
Hence, by = =53
-~ 1s 3% L7
and b?_ ='£l+5']—'3]\
OR
A I} A
Given, position vector of A = i + j +k

A A
Position vector of B= 2i +5j

L
Position vector of C= 37 +2j—3k

A

A A
Position vectorof D= i —6j—k

_— A A A /.\ N /_\ /‘\ A
. AB=Q2i+5j)—(i+j+k)=i+4j—k and

— A A A A
CD=(i—6]—k)-(3i +2] —3k)=—2i -8 +2k

Now | 4Bl = )2 +(4)2 +(1)* =18
IED] = (=22 + (-8)* +(2)2 =4 +64+4
=72=218

Let 0 be the angle between AB and CD.

(i+4)—k)-(-21-8j+2k)

__AB-CD _
T|4aB||cD|  (18)@2V1s)
=—2—32—2=—36=_l
36 36

= cosB=-1 = O=m
Since, angle between ABand CD is 180°.
ABand CD are collinear.

(1)

(i)

13. The given line is
F=—i+3j+lnc+7t(2§+33'—lz)
Its cartesian eq. is
x+1 -3 _zZ-

. == : l—'l(say) ()
Any point Q on (1) is(2A-1,3A+3,-A+1)
Also, the given point is P(5, 4, 2).
Now d.r’s of the line PQ are
(QA-1-53A+3-4,-A+1-2)=(21-6,3h-1,-)-1).
For PQ to be 1 to (i), we must have
(2A-6)-2+(BA-1)-3+(-A-1)-(-1)=0
= 14A-14=0= A =1

Qis (1, 6, 0), which is the foot of L from P on line (i).

Now, PQ=/(5-1)% +(4—6)% +(2-0)

= JLE:Z\/E units.
Further if R(a, B, v) is the image of P in line (i), then
o+5 -1 B+4 _s, v+2
2 2 2

= o=-3,p=8,y=-2
. Image of Pin line (i) is R(-3, 8, -2).

=0

dy X +xy+y’

14. (i) We have, =~ =
dx x2
d d
Put y=vxandzx)i=v+xi
dv x+x vx +1°x° 5
VHx—= =1+v+v
dx xz
dv dx
= x—=1+V'= —
dx jl+v jx

log|x|+c=>tan” 1Z=log|x|+c

= tan ly=
dy dy _x 24357
) = ==
(ii) We have, 2x) I X +3y I 2y
dd +xdv
= =¥y ——
Fat Y ES dx dx
2130232 dv 143
V+xﬂ=£i3—‘j—;-r—:>x_t_— o
dx 2vx” dx 2v
1+v° 2v dx
= x-d—v= = J —dv=|—
dx 2v 1+v~ X

= log|1+ | = log |x] +log |c| = log|v* + 1| = log |xc|

2 Y 2. .23
= Vv +1=xc=>-—i-+1=xc=>x +y =x
b

©O©
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