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MODEL QUESTIONS

Question 01:
ayY'  d?
Write the degree of the differential equation [d_y] + 4y§3; =0
X

Solution :

: ... d% .
Highest order derivative is —,whose degree is one.

dx
So,the degree of the differential equation is one.
Question 02 :
Form the differential equation representing family of curves
given by (x- a)2 +2y*=a’
Solution :
—? =0 _ 2a =2x +4yy'
Given equation, i
2 s a=Xx+2yy
()_(_a) +ay” =4 ~(x-x-2yy') +2y? = (x+2yy')°
On differentiation, 5 N2 ) ) , 0 N2
2(x-a)+4yy' =0 4y (y') +2y" =x" +4xyy' + 4y (¥')
2 '

2x—-2a+4yy'=0 2y =x" +4xyy

Question 03:

Form the differential equation representing family of

ellipses having foci on x—axis and centre at the origin.
Solution :

The equation of family of ellipse having foci on x — axis and

centre at the origin is given by.

2 2
X
Z a9 ,where,a > b
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On differentiating w.r.t x,

2X 237y' Xi(yyf)_yyr

e PNAA Y dx *~ =)

a b X

X vy d ;

BB o0 E e gyl

a2 | 2 de(yy) Yy
w_o v | eyl
X a>

xyy" +x(y')’ —yy' =0

Again, differentiating w.r.t X,

Question 04 :

Find the particular solution of the differential equation
xd—y — YV +XCOS ec[z] = 0,given that y = O,when x =1.
dx X
Solution :

Given equation, x % —y + Xcosec (Z] 20

2
d—y—z+cosec(z]:0 or d—y:X—cosec[zj
dx x X dx x X
which is a homogeneous equation.
On putting y = vx,
' —cosv=-log|x|+C
. 4 v+ xgl
dx dx cos [Z) =log|x|-C
d VX X
V+X— =—-—Ccosec| — ~ - i
X X y =xcos " (log|x|-C)
V+X%ZV-COS€CV ar z=Ly =V
0=1.cos ' (log|l]-C)
v
Xa=—cosecv O:COS—I (O—C)
_dv. _ dx . cosO =cos[cos‘1(0—C)]
COSE€C V X
dv dx el
== C=-1
COS€C V X ;
= B 1 41
_[Sinv dv =- —_ P e ( 0g|X| )
X
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Question 05:

" problems m

Find the particular solution of the differential equation

e*{1-y?dx + Xdy =0,given that y =1,when x =0.
X

Solution : o eie - ;[di(l) ;ede}dx
X

Given equation,

B l—ygdx-l—zdy:O
X

dt
:J.Q_\/f

XeX—JeXdX-!-C:\/E

xe* —e* +C =4/1-y?

_ y
xe"dx = - - dy On putting y=1,x=0
v 0-e’+C=41-1
Jxe*dx = -[==dy 0-14C=0
= c=1
. i
Un pudiiog I=x :; . The particular solution is
t
= _Ydy=5 xe® —e® +1=4J1-¥y°
Question 06:
Solve the differential equation
Xlogxd—y+y = glogX
dx X
Solution :
; ; dy 2
Given equation, xlogx—+y=—logx
dx X
dy 2
1 —= =1
xogxdX y _Xogx _ dy y 2
xlogx  xlogx xlogx dx xlogx x*
We have, d_y +Py=Q
dx
On comparing equations, P = L ; Q==
xlogx

1
-
Pdx I
IF = elP% = ¢ *logx — exlogx _]ogx
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Now yxIF=[(QxIF)dx+C

yxlogx = j'[Xz—leogX]dX+C

ylogx = long%dx—j[%(logx)j%dx}m +C

ylogx = logx[—g] - j[l[—g]]dx +C
X x\ x
ylogx = —glogx +I%+C
X X

ylogx = —glogx—g-i-c
X %

Question 07 :
Find the general solution of the differential equation

dy
X-y)=—=x+2y.
(x=y) y
dv 1+2v-v(l-v)
Solution : e 1_v
Given equation, dv 1+2v-v+v2
b4 —
(X—y)d—yzx+2y dx 1-v
dx 1-v dv—%
dy _x+2y 1+v+v? X
dx x-y On integrating,
which is a homogeneous J. d dx
_— Vv =—|—
equation. 1+v+v? X
On putting y = vx, | dx
L L ;
dx dx | I=-log[x|+C
V+de:x+2vx I=-loglx|+C
dx x-vx 1-v 4
= A
Y. o 4V J1+V+V2
dx 1-v 4 .
l1-v=A—(1+v+Vv°)+B
de=1+2V—V dV( )
dx 1-v
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l-v=A(2v+1)+B 1(2V+1)+§
i sI= dv
1-v=2Av+A+B S
On comparing coefficients, (2v+1)dv +1)dv 3 i
2A=-1 or A:__l ___I 14949 §Il+v+v
1 32 '.'Putt=1+v+v,
—+B=1 or B== dt =(2v+1)dv
2 2
1.0t 3 dv 1 3 dv
=—=[—+= =——logt+=|
27t 200, 1 12 27 (2 4yl —(§j
4 4 4) \4
v+1
3 dv 1 J = 2
=—-=logt+— =—-—logt+ t +C
25T A 2% s J3
V+— | —| 5 o
[ 2] 2 2 2
6 _1{2v+1)
=——logt+—=t C
PN J3
2v+1
——log(l+v+v? |+ B [ ) &
g ) 3
y yz J_ i 2X+1
=—=log|1+Z+<L_[+4/3tan .4 +C
g[ x J V3
2 2 \
=_llog X +X§+y +x/§tan'1[2y+x +C
2 X ) J3x )
: —llog X2Jererg\+\/§tan‘1[zyﬂi\+C—1og|x|+C
R i | x° ) J3x
which is the required solution.
Tp
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HoMmE WORK QUESTIONS
Question :(Imp2017)

2 &%y | _afdy)’
The degree of the differential equation 2x? = 3 +x* 1 +7=0
X X

Answer :
Degree is 1

Question :(Imp2017)

Solve the differential equation (1 +y> )j_y +X = e-tan_1 y
%

Answer :

-1 _
xe®™ YV —tan'y+C

Question :(March 2017)

3
The order of the differential equation x* 4 d’ 3; 1+(ﬂ)
dx dx
Answer :

Orderis 1

Question :(March 2017)

Find the particular solution of the differential equation
1

2
(1+x2)jx—3£+2xy=(—2

, y=0when x =1.
l+x)

Answer :
Out of syllabus(Solving second order diff.eqn)

Question :(Imp2016)

(a) The degree of the differential equation

g 52
(%} + cos {%) =i()
X

Answer :

Not defined
/-\\ ,.;:
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o
b) Solve +2ytanx =sinx,y =0,when x=—
(b) . y ¥ 3

Answer :
y = cosx — 2cos” x

Question :(March 2016)

(a) y=acox +bsinx is the solution of differential equation.

. d%y . d?%y
(1) @+y:0 (ii) @—yzo
..y dy . dy dy
S iv=0 2 aix—~L -0
(iii) T (iv) A FEG
Answer :
d2
o TV =0
(b) Find the solution of the differential equation
x% 4+ y= xz,(x # 0)given that, y =0,when x=1
Answer :
»_x' 1
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