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1 (c)
. dy 2
Given, 2~ —=y = x%e*
dx x 5
IF=e 3% =¢los¥ ==
2,
. Complete solution is ;’—2 = fxxi dx +c
=> 12 =e*+c
X
= = x%(e* +¢)
Wheny—O x =1,thenc = —e
- y = x%(e* —e)
2 (b)
. dy 2x _ 4x?
Given, dx + 2 Y T 1

IF = ef1+x2 ax _ e10g(1+x2)=(1+x2)
-~ Complete solution is
y.1+x*)=[(1+x

= y(1+x2)=43£+cl

= 3y(Ql+x*)=4x3+c

3 (a)

Given, k = PQ =length of normal

= k=y 1+(%)2

ay _ 2 o2
. y = +k?—y
4 (a)
We have,
V3 V2

y1y3 =3y; > —=37=
e 2 Ty Y1

Integrating both sides, we get
logy, = 3logy, +logc,
Y2 dy
=2 =C1}’13:"_3=C1:"_3=01
B2 341

Integrating both sides w.r.t. x, we get

1
——=cgx+c
2y
1

(2c))x+(—2¢y)
1
=y = —— wherea = -2¢;,b = -2 ¢,

2 _
>y =
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1
Sy = —
7 Vvax+ b

Integrating both sides w.r.t. x, we get

2
y=5\/ax+b+c3
ay —c
> 4 2 =Vax+b

2
ax — c3\?
:>ax+b—( 3 )
3 1 2
~x=y =Sy (b)) s = Aty +a,
where=A1=%,A2:_Czﬁand,%:%(%s_ )
> (a)

Here, x = Acos 4t + Bsin4t
On differentiating w.r. t. t, we get

dx
E = —4Asin4t + 4B cos 4t
Again, on differentiating w.r. t. t, we get
d?x
—— = —16A cos4t — 16B sin 4t
dt?
= —16(A cos 4t + B sin 4t)
d?x
= F = —16x
6 (a)
We have,

y =c1 + ce* + czem ¥t
Sy=c +ce¥+ e el
=y =c; + c,e* + c3'e™ ¥, where ¢5 = cze
It is an equation containing three arbitrary constants. So, the associated differential equation is of order 3
7 (b)
Equation of parabolas family can be taken as
x=ay’+by+c
Differentiating w.r. t.,y we get

EzZay+b
vz dy3 ~
8 (a)
Given 1_—2yd +1+—2xdx=
1 1 1 1
— f(ﬁ_;)dy-l_f(_z-l__) dx =0
= log(£)=l+l+c
y y
9 (b)
212
dx X
Put Yy =vx
dy E
= dx—v+xdx
dv  Vx2+v2x2+vx
VA X—=———
dx X
. dv _%
Vi
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= log(v + V1 + v2) =logx + logc

= log<%+ /1+z—z>=logcx

= y++/x% +y2 = cx?
10 (a)
. d xlogx%+x
Given, o XOo8X X
dx siny+ycosy

= (siny + y cosy)dy = (xlogx? + x)dx
2 v si = (L 42
(Ey sin y) dy = (dxx logx) dx

= ysiny = x%logx + ¢
11 (d)
Given, x(1 —x?)dy + 2x?y —y —ax3)dx =0
dy | (2x%2-1) ax’
= —_ =
dx x(1—x) (1-x2)
2x%-1
Here, P = x(sz)
12 (c)
We have,
dy ¥y _ ._ . 4 3 3
E+;—x =>xE+y—x =>—(xy)=x

Integrating, we get
4 3

x x
xy=—+C=>y=—+Cx!

4 4
13 (c)
Let x%2+y?2—2gx=0 (i)
dy N
= 2x + 2y = 2g=0
= 2g = (2 + 2 dy)
g=\s*xTaV

On putting the value of 2g in eq. (i), we get
x2+y2—(2x+2y Z—Z)x=0

dy
= y? =x% + 2xy .
14 (d)
Given differential equation can be written as
a’y dy
E -3 E + Zy =0
= (m?>-3m+2)y=0
= m-—1)(m-2)y=0
= m=1,2

=~ Solutionis y = c;e* + c,e?*
y' = cie* + 2c,e?*
From given condition

y(0) =1

= +c,=1..(0)

And y'(0)=0
=>c+cy=1....()

On solving Egs. (i) and (ii)we get
—c, =1

= c=-1
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And ¢, =2
_..y=zex _ er
at x = log, 2
y = 2elog2 _ p2log2
=2%x2-22=0
15 (b)
The equation of straight line touching the given circle is
xcos@ +ysinf =a (D)
On differentiating w.r. t. x, regarding 6 as a constant
= cos @ +Z—zsin9 =0 ..(i)
From egs. (i) and (ii), we get
d

Yy

A ax a

cosf = —*and sinf = ——
Xa—y Xa—y
cos?0 +sin?0 =1
c)ee
d z
(x&)
dy 2 dy 2
= () =i ()]
16 (a)
The given differential equation can be rewritten as
1 1 1 1
= (=3)ar == (5+3)dx
= — % —logy = — (—i + log x) +c [integrating]
x 1 1

= log(;)—;+;+c
17 (a)
We have, (xy —x?) = y?
. 2 a4x _ .2

Yt =YX

b i ld b
x2 dy x'y 2
Put —=v :>—i2 g
x x4 dy dy
dv

v 1 o
+ - = —;, which is linear
dy 'y vy

1
IF = ely @ = clogy — y
~ The solution is vy = f% ydy+c
= % =logy +c
= y=x (logy +c)
This passes through the point (-1,1)
: 1=-1(logl+¢)
ie., c=-1
thus, the equation of the curve is
y =x(logy —1)

18 (d)
Given, y =2e** —e™*
= y, = 4e?* +e7*
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= y, = 8e?* —e™*
= y, = 4e?* + e™* + 4e?¥ — 2e
= y, =y, +2(2e** —e™¥)
= Y2=Y1+2y
= Yo =y1+2y
= Y2—y1—2y=0
19 (c)

. . . dy _ ay _
Given equationis > —y =1 = o= dx

On integrating both sides, we get

1
fmdy—fd"

=>log(l+y)=x+c

>1+y=e*-e ..(1)

Atx =0,y =-1

Thenl—1=¢e%-e=2e¢=0

On putting the value of e€ in Eq. (i).

Therefore, solution becomes

1+y=e*%x0=2>y(x)=-1

20 (d)

Let family of circles be
(x—a)?+ (y —2)? =52

= x*4+a?-2ax+y*-21-4y=0 ()
= 2x —2a+2y 2 -42=0
= a=x+ Z—z y—2)
On putting the value of a in Eq. (i), we get
2
d
(x-2r-Z0-2) +G-22=5
d 2
> (2) -2 =25-(y-2)?
ANSWER-KEY

Q 1 2 3 4 5 6 7 8 9 10

A B A A A A B A B A

Q. 11 12 13 14 15 16 17 18 19 20

A D C C D B A A D Cc D




