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1 (9
; dy 2 9 x
Given, Y =Xe

2
— | Zdx 2 1
IF=e fx _e—logx _;

y 2,x
~ Complete solutionis z=[*Zdx+c
X

Yy

= 2= +tc
= y = x%*(e* +¢)
Wheny=0,x=1,thenc=—e
- y = x*(e* —e)
2 (b)

2x 42

. dy
Given, Gt T T 12
2x

[F=e dex — elo8 (1+x%) =1 +x?)
-~ Complete solution is

y.(1+x%)=[1+x>.

4x°
1+ x? dx

3
= y(1+x2)=%+cl
= 3y(1 + xz) = 4x3 +c
3 (a)
Given, k = PQ = length of normal
= dy)?
> k=y |1+ (E)

= k—z=1+(ﬂ)2

y dx

y% —+ Jk2 — 32
4 (@)
We have,
y1iy3=3yi>—= 3%

Integrating both sides, we get
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logy, =3logy; + logc;

3_ V2 dy1
=Y, =CYi™ 3 =012 5 =01
Y1 yi
Integrating both sides w.r.t. x, we get
1
——=Ccx+c
Zy% 1 2

=>yi= 1

M= 2D+ (—2c)
=yi= — Wherea=—2c;,b=-2c

1

=V1= Tt b

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

2
y:a«/ax+b+c3
ay—c
= yz 3:«/ax+b

ax — c3)2
2

:ax+b=(

a 3 1/ -2
Sx =7 —Sy+ ;(% — b):>x =A1y? + Ayy + A3,

where =A1=%IA2=_%andA3=l(C—§—b)

a\4
5 (a)
Here, x = Acos 4t + B sin 4t

On differentiating w.r.t.t, we get
dx

pr = —4Asin4t + 4B cos 4t
Again, on differentiating w.r.t.t, we get
d%x .
— = —16A cos4t — 16B sin4t
dt
= —16(A cos4t + B sin 4t)

d%x
= - =—16x

dt
6 (a)
We have,

—2x+cCy

y=rc1+ ce¥+ c3e
=y =1 + c2e* + cze7%F - e

=y =1 + c2e* + c3'e” %, where ¢ = 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
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x=ay*+by+c
Differentiating w.r.t., y we get

dx _
dy—Zay+b
d?x d3x
= dyz—Za :>dy3=0
8 (a)
. 1—y 1+x
Given 5 dy+ 7 dx=0
= f(iz—l)dy+f(iz+l)dx=0
y X
xy_1,1
= 1og(;)— +73 ¢
9 (b)
[2 3 2
Given, j:M
X X
Put Yy =vx
dy dv
= I +xdx
dv _ \Jx? + v?x? + vx
vtxp =t
dv _dx
= J1+v2 T x

= log (v ++/1 + v?) = logx + logc

= log(%+ /1+Z—z):logcx

= y ++/x% + y* = cx?
10 (a)

dy  xlogx*+x

Given, dx ~ siny + ycosy

= (siny + ycosy)dy = (xlogx2 + x)dx

d . (4.2
(d—yy sin y)dy = (ax logx)dx

= ysiny = x*log x +c
11 (d)
Given, x(1 — x?)dy + (2x*y —y —ax®)dx = 0

dy  (@x*-1) _ _ax’

dx + x(l—x)y T (1—=x®

2x2—1

Here, P= 1 —)
12 (c)
We have,
dy 'y, dy 4. d 3
a+;—x ﬁxa+y—x :>a(xy) =X

Integrating, we get
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x* x3 1
xy=z+ Cﬁy=Z+Cx
13 (c)
Let x?+y?—2gx=0 (i)
= 2x + Zy% —29=0

dy
= 29 = (Zx + 2y a)
On putting the value of 2g in eq. (i), we get
x2+y2—(2x+2y %)xzo

= y? = x? +2xy%
14 (d)
Given differential equation can be written as
2
2 32 412y=0
= (m*—3m+2)y=0
= m—-—1)(m—-2)y=0
= m=1,2

. Solutionis y=cqe* + c,e?*

y' = c1e* + 2c,e*
From given condition

y(0)=1
=c1+cy= 1(1)
And y’(0)=0

=c1+ = 1......(00)
On solving Egs. (i) and (ii)we get
—c=1
= cp=-—1
And ¢ =2
y=Zex _ er
at x = log,2
y = 261092 —6’2 log 2
=2x2-2*=0
15  (b)
The equation of straight line touching the given circle is
xcos 0 +ysinf =a (D)
On differentiating w.r.t.x, regarding 6 as a constant

dy . .
= cosf +—sin@ =0 (i)

From egs. (i) and (ii), we get
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dy a
cosf =—xz“—and sinf=—o_,
xd——y dx
X
cos?0 +sin?0 =1

2
a? (ﬂ) + a?
dx:

(x %_y)z =1

dy\2 _ 2 dy)?
> (-x =1+ (Y]
16 (a)
The given differential equation can be rewritten as

L D)y (L1
= (y— —2)dy = (5+2)dx
=> —l—l ——(—1+1 )+ [integrating]
; —logy = ~ 1 logx) +c g g

xy_1,1
= log(;)=;+y+c
17 (a)

We have, (xy —x?) = y?

N 2 dx 2
Y @y =Xy —X
i dx 11 i
X Ty
p 1 ldx dv
ut TV = - dy = dy
dv. v 1 C
dy+y—y2,wh1ch is linear
JEay
[F=e 7 =¢%Y=y

. The solution is vy = flzy dy + ¢
y

Yy
= -
X

=logy +c

= y=x (logy +c)

This passes through the point (-1,1)
1=—-1(log1 +c¢)

ie., c=-1

thus, the equation of the curve is
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y =x(logy —1)

18 (d)

Given, y=2e**—e™*

= y1=4e** +e7*

= y, =8e?* —e™*

= y; = 4e* + e7* +4e?* —2e™*
= v, =y, +2(2e** —e™)

= y2=y1+2y

= y2=y1+2y

= y2—y1—2y=0

19 (c)

. . . dy dy
Given equation is Y= 1=>——=dx

On integrating both sides, we get

1
f1+ydy= fdx

=log(l+y)=x+c
=>1+y=e"e ..(0)
Atx=0,y=-1
Thenl—1=¢e% e‘=e°=0
On putting the value of e in Eq. (i).
Therefore, solution becomes
l1+y=e*x0=ykx)=-1
20 (d)
Let family of circles be

(x—a)? + (y—2)2 =52

> x*+a?2ax+y*—21—-4y=0 ..(D)
> 2x—2a+2yF—47=0

dy
= a=x+_(—2)

On putting the value of a in Eq. (i), we get
d 2
(r—x-Z0-2) +-2=5

= (%)2(y—2)2= 25— (y—2)°
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C 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 C D
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