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GROUP (A)-HOME WORK PROBLEMS

3
o (2]

dxs dx
Squaring
3
d3y g(dyJQ
— | =x2Z
dx dx
Order: 3
Degree : 3
3
Y
2) B dx?

Squaring

1+

o)

Order : 2, Degree : 3.
2
3) (y+d—yj +Xj—y=x2

2

dy dy (dy
24 o2y—L 4 =L A I
y+ydx+dx+(dx X

Order : 1, Degree : 2.

2
4) yg =31 + g
dx dx?
Cubing
dy 3 d2y
Yige] =17 52
dx dx

Order : 2, Degree : 1.

a2y dy 2
3) dx? * (aj K

Order : 2, Degree : 1

DIFFERENTIAL EQUATION

1/2
dy
=2 4|1+ =
6 v dx+( " dxj

dy (dy dy
2de ( j=1+d—X

Order: 1, Degree : 2

GROUP (B)-HOME WORK PROBLEMS

1) y=c:2+E
X

c

Differentiating y = c?+ - ... (i)
dy c o dy
——=-— Cc=-X"—
w.r.t. X, we get, dx 2 dx

Substituting this value of c in (i), we get,

2
dx x dx

2

. 4(dy dy
e

ie., ¥ X[lj Xi'

This is the required D.E.
2) y2 —2ay + x% =a?
Differentiating y? - 2ay + x> = a? (i)

d dy
w.r.t. X, we get, 2y dy Qad +2x=0

VA4

dx dx
. dy .
Putting =Y¥1, this becomes
dx
yyi1 +X

1
Substituting this value of a in (i), we get

yy;+x=ay; ..a=

2
32 _QY(YBH +X]+X2 _ by ;X)
¥1 y1

Multiplying throughout by y% , this becomes

Differential Equation
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6) Xy = ae* + be™
y2y? - 2yy1(yy: + X)+x°y7 Diff
2.2 2
= 2
VYL T exyy X xj—y+y:aex+be_x(—1)
(x* - 2y°)y? - 4xyy; —x* =0 :
dv )2 d Xﬂ+y=aex—be_X
(x2 - 2y)| 2| -axy[L]-x2=0 ax
dx dx Diff
This is the required D.E. 42 d g
X—Z+—y + &Y _aeX 4 be X
3) y=ae*+be* dx dx | dx
dy x -x
—~ =ae® —be 2
2
dx dx
2
d_g =ae* +be™* 42 d
dx x—g +2Y xy =0
) dx d
Yy _y
dx? 7) y=Ae>™+Be
q2 dy _ 5Ae®* — 5Be°%
ay_ y-o dx
2 Y7
dx 5
4 y—ae b d—g =25Ae5* +25Be >
B dx
Differentiating y =ae™ +b ... (i) =25y
twice w.r.t. X, we get, 2
d a2 d d_g —25y=0
_y = _ae_x _y = ae_x = __y dX
dx dx? dx
d2y dy 8) y = A65x+ 1 + Be—5x+ 1
— +——=0 is the required D.E.
dx?2 dx q Z_y _ Ae5x+1 (5) I Be—5x+1 (_5)
X
Q-5) y=Ae*+ Be™* = 5Ae>*1 - 5Be>**!
dY _ Ae2% (9) 4 Be=2X (2 d?y 5x+1 ~5x+1
R (2)+ B (-2) 2 = ohe (5)-5Be (-5)
dy 2 L = 25AeS " + 25Be 5+ !
d—XZQAe X _oBe X =25 [ Ae>**! + Be ~5* 1]
d2y
2 —= =25y
d—g = 2Ae?* (2) - 2Be2* (-2) dx?
dx
d2y
= 4Ae%* + 4Be 2% w2 25y =0
b
d2y
—= =4y 9) X =acos (ot + ¢
dx? d d
5 —X:a[—sin(mt+ c)|=(ot+c)
dy 4y =0 dt dt
d 2
x i—f=—asin(mt+c)[m(1)+0]
=—a®sin (ot + ¢)
2
X _ _awcos (ot + c)i[mt +0]
dt2 dt
Differential Equation
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= — aw’ cos (wt + ¢) 14) vy = ae™
2 dy bx d
d_X:_(DQX d—XZaC Xd—X(bX)
dt?
dy _ . _bx
10) y=Asinx+ Bcosx ax o (b)(1)
d—y:Acosx—Bsinx dy—abebx
X dx
2
d—gz—Asinx—Bcosx d—y=b(aebx)
dx dx
2 dy _
d—Zz—(Asir1x+Bcosx) dx—by
dx
2
a2y d_g _p Iy
dx
2
a2y a4y Ly _,
—ty= 0 dx? dx
dx
15) y=ae®™ + be3x .. (i)
11) y=Acos3x+ Bsin 3x 4
dy . Y 2ge2X — 3be3¥ .. (i)
— =-3Asin3x + 3Bcos 3x dx
dx
2
d%y &Y — 4ae?* + ope 3 . (i)
—2 =-3Acos 3x(3) + 3B(-sin3x)(3) dx?
dx Equation (i) (ii) (iii) are consistent
=—-9 A cos 3x - 9B sin 3x
= -9 [A cos 3x + B sin 3x]
=-9
Y y 1 1
12) y=Acos4x+Bsin4x dy 5 _5-g
Differentiating y = A cos 4x + B sin 4x d2X
- (i) Py,
twice w.r.t. x, we get dx?
dy .
d—X:—4Asm4x+4Bcos4x y(15+12) -1
a2 9d—y+3ﬁ t1aY d%y =0
dTZ = —16A cos 4x — 16Bsin 4x dx  gx2 dx  ax2 |
=-16(Acos 4x +Bsin4x)=-16y ‘ 30y—5d—y— d2y=0
... [By (i)] dx dx2
d’y . . 5
—5 +16y =0 is the required D.E. d“y dy
dx dx
13) y=Asin2x + B cos 2x 16) y =(c; +cyx)e

Y _ 5 Acos2x - 2Bsin 2x
dx
&’y
dx?
=—4 (A sin 2x + B cos 2x)
= _ 4y

=—-4Asin2x —4Bcos2x

y =(c] +cpx)e™

e *y =c; +Cox
Differentiating w.r.t. x, we get,

e_x.g—i—e_x .y =cy .-.e_X(z—Z—yj:cg

Differential Equation




18) y-= Ae3*  Be %X

y = Ae3X + Be %% (i)
Differentiating twice w.r.t. x, we get,

dy 3x -2x

——=3Ae”" —2Be ii
dx ... (i)
d2y

— = 9Ae3* + 4Be %X
dx

These three equations in pe3¥and pe2%

... (i)

are consistent.
determinant of their consistency condition
is zero.

Differential Equation
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Differentiating again w.r.t. X, we get,
5 y 1 1
x|y _dy _e—x(d_Y_yj:o dy/dx 3 -2/=0
dx2 dx dx 2 2
d“y/dx® 9 4
2
x| 9Y oy oo dy a2y
dx? dx yl2+18)-—(4-9)+ —=(-2-3)=0
dx dx?
d2y dy 2
G AP A dy gd% _
dx2 dx 30y+5dX 5dx2 =0
This is the required D.E.
2
dy _dy _6._0
17) y=C,e>*+C, e () o2 dax YT
dy _ c (2)62X _Cye ™ This is the required D.E.
dx
Alternative Method :
dy 2 - .
e 2Ce“* —Coe™™ ... (i) y = Ae3* + Be 2%
d2y Dividing both sides by 2% , we get,
_ 2X —X
d? =4C1e”™” +Coe ... (iii) 2y = Ae5% + B
Differentiating w.r.t. x, we get,
eQXd—ery .e2X 2=Ae>* .5+0
y 11 dx
dy _
o 2 1=0 eQx[d_y_'_Qyj:SAeSx
dx
d2
y 4 1 . . . . 5
_dx2 Dividing both sides by 5% , we get,
) e=3x (d—y + 2yj - 5A
dy %y [,dy, _,d% dx
yR+4-1 g o2 | | Yax T 22|70 - iati i
dx dx dx dx Differentiating again w.r.t. X, we get,
2
dy . d% e3x| 9V pdy | fdy | 2y |.e3¥(-3)=0
6y +3—>--3—2=0 dx? dx ) \dx
dx dx?
d2_y_d_y_ -0 —3x dg 2d_y_3dy 6y |=0

This is the required D.E.
19) y=ex (acos x+ bsin x)
ye*=acos x+ bsinx
d( —x —x dy
—le " |+e " — = g(-si
de( ) dx a(-sinx) + b cosx

y .
=-—asin X+ bcosx
dx

ye (1) + e

dy
e —“Y|=—-asinx+bcosx
dx

d’y dy dy
L—d_} Lo
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=—-acosx+b(-sinx)

i)

—_— - +2y=0
dx2 dx Y
2 2
x
20) ~_+ y_ =1

a b
X2 y2

Differentiating — + o) =1 . (1)
a

w.r.t. X, we get,

2
2x 2ydy _, . dy__b"_
a? p?dx dx g2
.. (ii)
Differentiating again w.r.t. X, we get,
d%y | [d_YJQ P
Y dx? dx a?
Substituting the value of —(b2 / a2) in (ii)

we get,
2 2
A - A (d_YJ

2 2
Xyd_§+x[d_Y] _
dx dx

This is the required D.E.
21) (y-a)’ =4(x-h)

The given equation is (y —a)? = 4(x — b)

- (i)

Differentiating twice w.r.t. x, we get,

dy dy
2 - _:4 1 — —:2 32
(v a)dx ,ie., (v a)dx ... (ii)
de dyjz
— — | — O
and (y —a) o2 [dx ... (iii)
2

From (ii), Y —& = dy /dx

Substituting this value in (iii), we get,

2 2
2 d_y+(d_YJ 0

dy/dx " gx2 \dx
2 3
2 d y +[d_yj = 0
dx? dx

This is the required D.E.

22) Form the differential equation of the family
of circles which pass through the origin and
whose centres lie on the X-axis. The
equation of a circle passing through the
origin and having centre on the X-axis is

Y

C

(x—a)2+y2 =a?

i.e., X2+y2:2a_x (1)

where a is an arbitary constant

Differentiating w.r.t. x, we get,

2x+2y dy =2a

dx

Substituting this value of 2a in (i), we get,

x2 + y2 = X[QX + 2yd—y]
dx )’

d
je., y2-x?=2xy L
dx

This is the D.E. of the family of circles

GROUP (C)-HOME WORK PROBLEMS

X
YT x+1)
Diff w.r.t x

1)

d
(x+1) gty =1

Hencey = is the solution of

+1
d
(x + l)d—i+y=l.
2) y = ae*
dy

—— = 2ae*

dx

d2y
5 =4 ae®
dx

d2y

dx? -y

3) y=2sin3x

Y 53) cos3
dx (3) cos3x

Differential Equation
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d2y d2y xdy
—5 =-9(2 sin 3x 1-x2 - =2
dX2 ( ) ( ) dX2 dx
d2 = w2aX
g +9y=0 7) y=x%
dx y
- = xX%* + 2xe~X
b dx
4) y=a+_ 2,
dy . b @ = x%e* + e¥(2x) + 2e* + 2xe~
dX - B X2
d (&)
RHS. =7 | —
x2—y =-b S y dx
dx
2 = 2AX x \2
d = x%e* + 2xe
%2 g +2X_y=0 X26x ( )
dx dx
(XQCX)Q + (4X362X) + 4X262X
5) y=ae* = <2eX
dy = x%e* + 4xe* + 2xe*
- =2ae*
dx 2
_ 4y _
9y _ = 2 - LHS.
dx ) Hence verified that y = x%e* is the solution
y = ae*
a2y 1 (dy)\
X= 2x Of _2 = .
a ¢ dx y \dx
log(y\a) = 2x
8) y=sinx
(logy —loga)
X B d d2y .
qx - cosx, — 5 =-sinx
d_y:(logy—logajy dx
dx X 9 2
4y _
xd—y—logy.y=0 LHS. = | 5 7Y
dx
Whenx=1,y=e = (—sinx - sinx)? = 4 sin?x
e = ae? dy 2
e RHS. =4|1- (d—xj
a= "5 =e
€ =4 (1 - cos%x)
1 = 4sin’x
a=g Hence verified that y = sinx is a solution of
2
2 2
6) y=(sin'x)?+c Yyl ., 1_£d_YJ
dx? dx
.1
dy 2sin " x
dx V1 -x?
2| =L _ s a1
(\jl—x ) dx 2sin'x
( '1 _ XQ\J C12_y + d_y . ﬂ = L
dx?  dx 2y1-x? ] _, 2
Differential Equation
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GROUP (D)-HOME WORK PROBLEMS

1) y(1 +logx)dx—xlogx dy = 0.
(1 +logx)dx  dy

x logx - y
Intergrating both sides
log|xlogx| =log |y| +log |c|
log |xlogx| =log |cy|
xlogx = cy

2) e’ cosx dy + (e¥ + 1) sinx dx = 0.

y .

e —-sinxdx

j dy = _[—
ey +1 cos X

log |ev+ 1| =log |cos x| +logc
e’ + 1 = c(cosx)

3) e¥l+y?dx+(ex+1)dy=0

_[ e*dx J‘ dy
+

e* +1 1+y2

log |[ex+ 1| +tan’ly =c

=0

4) ey +1)dx—-(ex+ 1)dy =0

X

e dy
dx =
'[ex+1 J‘(Y‘Ll)
log |ex+ 1| =log|y + 1|+ logc.
e+ 1l=cy+1)

5) J(ex+x2)dx+Je_ydy=O

%3
e+ — —ev=c
3

%3

(ex—e?) + Y = C.

6) dx+xdy=0
J.dyx + Idy =0

log |x| +y=c

7) .[ e*(sinx + cosx) dx = .[ -e¥ (cosy - siny) dy

e* sinx = —e¥ cosy + ¢
e* sinx + e¥ cosy =c

8) exdx+ (ex—1)sin?ydy =0

=
X

1 — cos2y)
dx + (—dy=0
e* -1 I 2
. y  sin2y
log|e—1|+2 4 c

9)

sin™'x + sin™' y = c.

10) [(y cosy +siny) dy = [(x + 2x logx) dx

y siny - Isiny(l) dy + Isiny dy
2 2 2
X X X
=— +21 — -2|—d
2 ogx7 ~2[5  ax
sin =£+x210 x—£+c
y y 9 g 9

y siny = x? logx + c.

11) (1+x})ydy+ (1 +y})xdx=0
2x dx
(1+y2) B (]_ +X2)
(Multiplying both sides by 2)

log |(1+y?)| =-log|(1+x?)]| +log|c|
(1+y)(1+x)=c

J- 2y dy _

12) xdx+ydy=0
dex + Iydy =0

S
+2-=¢
2 75

x?+y?=2c
X2+y2=c

13) y2dx+x2dy=0

dx -y
X2 y2

-1 1

— =" +¢
X y

1 1

— + — =¢
X y

14) (1-x)dy-(1 +y)dx=0.

J' dy J' dx
1+y) “(1-x)
log |1 +y| =-log|1-x]| +logc
(I+y)(1-x)=c

Differential Equation
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15) x(1+y)dy-y(x+1)dx=0

I+y) e  x+1)
'[ y dy_-[ X d

log |y| +y =x+log|x| +log|c]|

XC
y=x+log [

16) x(1+y3)dx+y(l +x%)dy=0

J- 2x dx =J-—2ydy

(1+x%) " (1+y?)

log|1+x?| =-log|1+y?| +log|c]|
(1+x)(1+y?)=c

GROUP (F)-HOME WORK PROBLEMS

dy
1) - =(2x-3y+1)2

dx
2x-3y+1=u
d du
2-3- -
dx dx

J- du

Tl R

V2 +3u
V2 -J3ul T TF

1 V2 +V3lex -3y + 1)|
2W2) 8 |V2-VBEex-3y+1)

+c

1
2 (\/5) log

2) y=ux
dy _ ., 4du
dx " %d
du ux+ Vx2 + u?x?
u+tx—,— =
dx X
du 5
u+x-T—=u+4l+u
dx
du
== _ 2
de 1+u
J' _X
\/1+u X
Put u = tan® du = sec?6d6

—-X+tc

jsecg 6de _ J-d_X
sec 6 X
log |sech + tanf| =log |x| +logc

log

y = ux

dy _ . du

dx ' 7 %4q

= (e n ) e smue

X u+xd— — uxX | sin u = x-e*
X

du

de_x sinu = x%e*

Isinudu = Iex

—cosu=e*+c
y

—cos— =eX+c
x

dy
4) 1+ == =cosec(xty)

dx
X+y=u
dy du
L+ dx dx
du _
ax cosec u
Isinu du = Idx

cosu=x+c
cos (x+y)=x+cC.

5) (2x - 3y) (2 SZZJ =e*

2x-3y=u
2_Sg=du
dx dx
du _
U "¢
Iudu=Jede
u2
___e*X+C
2
2 —
(2x-3y)" _ .
2

Differential Equation
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GROUP (G)-HOME WORK PROBLEMS

0 e
) X Ty

This is a homogeneous Differential
equatiion
Puty=vx

dv _
XdX =V
Iﬂ_ dx
V2 X
_—=log |x| +c

y
2) (xd—y —yjex=x

2dv V —
X dxe =X
d
Jevdv - [&
X

e’ =log |x| +c
ev/x=log |x| + c.

3) (x2+ 3xy +y?) dx-x2dy =0

dy [xz +3Xy+yzj

dx x>
y = VX
dx dx
This is a homogeneous Differential
equatiion

4)

X5 +v=1+3v+v?

X~ =1+2v+v?
b

J- dv dx

L+v? " 1%

-1
l1+v

=logx +c

—-X

X +y =logx +c

.y .y
n = +x-— n=—dx=
X si dy y si d 0

-X + ysin (y)
X

dy ——~~
dx xsin[yj
X
y = VX
d_yzv+xﬂ
dx dx

This is a homogeneous Differential
equatiion

Puty=vx
dy . dv
v+ x —
dx d
dv -X + vxsinv
X7 +tv=—"T "
dx X sinv
dv -1 +vsinv
X7 tv=s ——F———
dx sinv
ﬂ +v= -1 +
de ~ sinv
. dx
Ismv dv = | —
X

cosv=log |x]| +¢C

y
2 =1 +
cos og |x| +c

Differential Equation
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dy 1 -1
= _ 2x —dx =—dv
5) X ix y(logy —log x) < .
This is a homogeneous Differential 2log |x| =log |v]| +logc
equatiion 2log |x| =-1log|v| +1logc
Puty=vx 2log |x| +log|v]| =logc
2y =
d . dv x?.v=c
v+ x —
d d QXQ.X—C
X
X(X_ +Vj =vx (108 —j ¢ =2xy
dv dy y
2 — - — = a¥/x 4+ =
X' g TXV=XV (log v) 7) ax "¢ <
,dv + Xﬂ — eV
de+v—vlogv v ax €tV
dv <A
X ix =v(logv-1) ax
_ d
j_ar__px fevay -
v(logv—-1) < X
log [logv-1| =log |x]| +logc —?*Y=log|x| tc
eY*+log |x| =c¢
logv-1
T =C
g ¥ _X1Y
10g§=cx+1 dx x-y
dv.  x+vx
dy V+Xd_ =
6) x+y) d_x+y=o X — VX
This is a homogeneous Differential v+ <&V _ x(1 +v)
equatiion dx x(1-v)
Puty=vx
d d dv. 1+v
y v Xix " 1-v "
=yt g — v
ax V% d
dv. 1+v-v+v?
X 7T = ———
(x + Vvx) (V+—)+vx=0 dx 1-v
dv 1 +v?
dv x— =
x(1 +v)(v+—)+vx=0 dx 1-v
dx
1-v d
xdv _[ 5 dv= &
x| (1+v)|v+=—|+Vv|=0 1+v X
L dx
1
xdv xdv o tan’(v) - Slog |1 +v?| =log |x| +¢
X|VHv——+ "tV +v} -0 2
dx dx

Differential Equation

x| 2v + v2 +x(1+v)£}

L b'e
oV + v2 =—X(1+V)ﬂ
dx

2v(1+v) dv

1+v)  dx

2 tan™ (%j =log +c

2
1+y—2 X2
X
y

2tan™! (;j =log |x*+y?| +c
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9)

d
xd—z=x+2y

dv
x V+X& =X + 2xV

dv
xv+x2d—X =X + 2XV

dv dv

2 — — —_— =
de X + XV = de 1+v
[~ pdx

1+v X

log(1 +v) =1log |x| +1log |c]|

1+ Y
X

X

log =log |c|

X +y=cx?

Differential Equation



