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' Topic :-DIFFERENTIAL EQUATIONS '
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1 (a)

The given differential equation can be rewritten as

- @@

=~ Order and degree of the given differential equation is 2 and 2 respectively.

2 ()
Given differential equation is Z—z +y=¢e"
IF = e/Pdx — pf1dx — px

Now, solution is

ye* = [e?* dx
2x
- e
= 2ye* = e?* +¢
3 (b)
We have,
¢(x) = ¢'(x)
. ¢'C) _ 1
$(x)

= logd(x) =x+1logC = ¢d(x) =C e*
Puttingx = 1, (1) = 2, we get C = z
2 P(x) =221 = p(3) =2e?

4 (b)

Given equation

dy . (x+y L X—y
a+sm( > )—sm( > )




dy = x—y . (xt+y
=>a—sm( 2 )—sm( ) )

= Z_ic/ = —2sin (% ) cos (32—6)
= cosec (%) dy = —2cos (g) dx

On integrating both sides, we get

fcosec (g)dy = —chos(g) dx +c

log(tan %) _ 2sin ()Z—C)

T T +c
2 2
Y, _ . (X
= log(tan Z) =c¢—2sin (E)
5 ()

The family of curves is
x2+y2—-2ax=0 ..(i)
Differentiating w.r.t. to x, we get

dy dy
2x+2ya—2a:0:>a=x+yg
Substituting the value of a in (i), we obtain

2 2 _ ayy _ 2 _ .2 dy _
x“+y 2x(x+ydx)—00r,y x nydx—O

6 (b)
Given, y = (c; + ¢3) cos(x + ¢3) — c,e**cs
= y = (cq coscz + ¢, cosc3) cos x
—(cysin c3 + c,sin ¢c3)sinx — c,ese*
= y=Acosx — Bsinx + Ce”*
Where, A = cycosc3 + ¢y cosc3

B = ¢y sincs + ¢, sincs
And C = —c,es

Which is an equation containing three arbitrary constant. Hence, the order of the
differential equation is 3.

7 (0

Given equation is e* + sin (%) =3

Since, the given differential equation cannot be written as a polynomial in all the
differential coefficients, the degree of the equation is not defined.

8 (d)

Given, x =sint, y = cospt

dx dy .
— =cost, — = —psinpt
dt " odt p p
dy psinpt
dx cost
_ —py1-y?

7 NT e



= Y1Vl —x2 = —p /1 —y?
= yi(l=x®) =p’(1-y?
= 2y,y,(1 —x?%) — 2xy# = —2yy,;p* [differentiating]
= (A-x)y,—xy; +p*y =0
9 (©
Given, y =xe® (1)
@y _ Lex x Y .
L -e txetc="+y.c .. (i)

From Eq. (ii),
Logy =logx + cx

=c—lo 24

X gx
W _Y 1 Y1062
E_x-l-xlogx
=X(1+logz)

10 (a)

Given differential equation is
1

_ . 9y zd_yz 2\?
y_xdx+<a (dx) +b>

ay\3 dy\?
= (x) =@ (@) 4
=~ Order and degree of the above differential equations are 1 and 3 respectively.
11 (b)
We have,
2/3 —
5" +2+3y,+y; =0

= 92 = ~By, +y1 +2)

=y; =—Gy2+y: +2)°

Clearly, it is differential equation of third order and second degree
12 (b)

Given,x?2+y2 =1 ..(»0)

On differentiating w.r. t. x, we get
2x+2yy'=0 =2x+yy' =0

Again, on differentiating w. r. t. x, we get
1+ () +yy" =0

13 (a)

We have,

dy xlogx?+x

dx siny +ycosy

:f(siny+ycosy)dy=2fxlogx dx+fxdx

= ysiny = x%logx + C



14 (b)
The given differential equation is

ot PGy = Q0. y"

1 d_y -n+1 —
= g Y P(x) = Q(x)
Put ynl-1 =v

ndy _d
= (—n+1y™ é = d—z
1 dv

oot P(x).v=0Q(x)

> Z+A-mPEv=01-nQx)

Hence, required substitution is v =

15 (b)
Since, length of subnormal =a

yn—l

= y;l—zza =>ydy =adx

On integrating both sides, we get
2
y? =ax+b

Where b is a constant of integration
= y?=2ax+2b
16 (c)
Given, X _ cos? mx

dt
On differentiating w.r. t. x, we get
@’
dt?
The particle never reaches the point, it means
d?x
dt?
= sin2nx = sinw

= —2msin 2nx = negative

=0 = —2mwsin2nx =0

1
S2IX =T :x=§

. 1
The particle never reaches at x = 3

17 (b)
. d x+
Given, A4
dx x-y
dy dv
Put =vXx >—=v+x —
y dx dx
dv 1+v
V+X —=—
dx 1-v
dv  14v?
= X —=
dx 1-v

= %dx=(1 —v)dv

1+v2  1+v2



= log, x =tan"1v — %loge(l +v?) —log, ¢

= log, x = tan™?! (%) — %loge [1 + G)Z] —log, ¢

= C(xz _|_y2)1/2 — etan‘l(y/x)
18 (b)
Given, dy _ e~ %X

dx?
= Z—Z = e:zx +c [integrating]
= y= e +cx+d [integrating]
19 (b)

Given, x2 +y2 =1
On differentiating w.r. t. x, we get
2x +2yy' =0
= x+yy' =0
Again, differentiating, we get
1+yy"+()?=0

20 (a)
We have,
dy y—1
dx  xZ+x

1
= dx =——d
Z+axr y—1 Y

:f—x(xl-i-l)dxzfy—ildy
1 1
> | sarne= 5=

ﬁ.[(%_x+1 J—dy

= logx —log(x + 1) =log(y — 1) + logC
X _ .
This passes through (1, 0)

1

oo E = —C

Substituting the value of C in (i), we get
x 1

PE R A

>x+Dy-1)=-2x=>xy+x+y—1=0
This is the required curve

[integrating]



ANSWER-KEY

1 2 3 4 5 6 7 8 9 10
A C B B A B C D C A
11 12 13 14 15 16 17 18 19 20
B B A B B C B B B A




