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Differential Equations

12th Standard

Maths
5x2=10
1) For each of the differential equations in Exercises, find the general solution:
& - e
2) For each of the differential equations in Exercises, find the general solution:
sec? z tan ydz + sec? ytan zdy = 0
3) Find the differential equation of the family of lines passing through the origin.
4) Find the > sum of the order and degree of the following differential equations :
B 1tz =0
5) Find the general solution of differential equation log (%) =z+1
5x3=15

6) Form the differential equation represending the family of curves y = e* (A + Bx), where A and B are
constants.

. . . . dy | y?
7) Show that the general solution of the differential equation %+ Zziii

=0isgivenby (x+y+1)=A(1
- X -y - 2xy), where A is parameter.
8) Solve: (x3 + y°) dy - x%y dx = 0.

9) Solve the differential equation : % = eV +x3e?.

10) Find the general solution of the differential equations: ydx — (m + 2y2) dy = 0.
5x5=25
11) Find the particular solution satisfying the given condition : z2dy + (a:y + y2) der=0;y=1,when x =
1.

. . . . . . d
12) Find the particular solution of the differential equation % = z;fyz

13) Find the particular solution of the differential equation : x2dy = y(x + y)dx = 0, whenx =1,y = 1.

given that y = 1, when x = 0.

14) Find the particular solution of the differential equation
(Bxy+y?)dx+(x%+xy)dy =0 forx = 1,y = 1
15) Solve the following differential equation:

zcos (y) (ydz + zdy) = ysin ( y) (zdy — ydz)
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1) The given differential equation is:
d_y _ 1l—cosz

dz l-i-cosat:2
dy - 2 sin’ % . 2z
= Zoo? £ = tan 3
dy __ 2z
= = (sec 5 1)

Separating the variables, we get:

dy = (sec* $ — 1) dz
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Now, integrating both sides of this equation, we get:

[dy=[(sec® £ — 1) dx = [sec?

=y=2tan5 —z+C

This is the required general solution of the given differential equation.

2) The given differential equation is:

sec’ z tan ydz + sec? ytan zdy = 0

sec? z tan ydz+sec® ytan zdy 0
tan z tany -

:>secavd +secyd =0

tanz tan y

sec
= sec? mdl’ yd

tanx tany

%dw—fda;

Integrating both sides of this equation, we get:

sec? _ sec?
f tanz dr = f tany
__ dt
%(tan x) ; o
= sec’z = =

Now, [ 24z = [1dt.
= logt

= log(tan z)

Let sec? zdz = dt

sec (E

Similarly, [ *>*dy = log(tany)

Substituting these values in equation (1), we get:

log(tanz) = — log(tan y) +log C

= log(tanz) = log ( rnyr

= tanz =
tany
= tanxtany = C

This is the required general solution of the given differential equation.

d
md—i—yzﬂ
4 2 3
)Here, {Z—;;—l—(l—l—a:)} :—%

Thus, order is 2 and degree is 3. So, the sum is 5.

5Hog(%) =z+1

d
= Y — ertl
dzx

5x2=10



= dy = e*ldx

Integrating both the sides,

[dy=[ e lde

=y=e""+C

5x3=15

6)y = e?*(a + bx)

Differentiating both sides with respect to x , we get:

Y =2e**(a+bx)+e* b

=y = e**(2a + 2bz + b)

Multiplying equation (1) with equation (2) and then subtracting it from equation (2), we get:

Y — 2y = €2*(2a + 2bx + b) — €**(2a + 2bzx)

=y —2 = be*®

Differentiating both sides with respect to x , we get:

y"k — 2y = 2be*®

Dividing equation (4) by equation (3), we get:

y' -2y _

y'—2y

=y =2y =2 -4y

=y -4y +4y=0

This is the required differential equation of the given curve.

7) We have: + vyl _ 0

2+z+1
dy _ .
R + = +ac +1 = 0 |Variables Separable
. dy dz _
Integratlng, f e + f el Constant
= [ . dz —~ = Constant
( 2+y+ )+4 (“’2+E+i)+z
d
:>f ¢§2 Y 2—{—f ﬁzdm > = Constant
1
() +r3) () +(=r3)
1 1
1, 1Y 1 1% -1
= tan 7 B = tcm A
2 2 2
—1 2y+1 -1 (29:+1) ,1
= tan " == —|— tan™ " ——= A
R
o+

tan™! %t(m’1 A
-(25) (%)
(2y+1)+(22+1) _ V34’

[3—(2z+2y+4zy+1)]
=2(z+y+1)=A(2—-2z— 2y — 4zy),
where /34’ = A
sz+y+1=A1—-z—y—2zy),

which is true.

8) —;—33 + log‘y‘ = ¢ is required solution.
Y
9 [eVdy = [ (e”“’ + a:3) dx
4
=eV=e"+ % +c
10) The given equation is ydx — (m + 2y2) dy=20
dr T —
=Wy 2y
| Linear Equation in x
Computing W1th = + Pz =0Q,
we have: P’ = Zand 'QN = 2.
I F — edey — o~y _ o—loglyl
— plog " __ 1
=€ y y
Multiplying (1) by,g we get



1 dz T 2 d 1
. — 2z =) =2.
ydy o y? :dy( y)

. 1 _ T _
Integrating, . = f 2.dy+c= y = 2y+c

=z = 2y + cy,

Which is the reqd. general solution.

11) Given, 2%dy + (:L'y + y2) de =0

dy _ —(zyty’)
dz x?
Put y=vwvx

dy dv
= dz _v+wdx

.". The differential equation becomes

vrag =)
v2+2vdv— T N
=S e =
= %log% = —logz +logC
= % - ery2:c

- - — 1
Ifx=1,y=1thenc 7

1 _ y
12) Given differential equation is
dy y/z _ Y
e 14(y/z)? f(x)
Hence, homogeneous.

1402
= log |v| — 2—:}2 = —loglz|+C
= logv +logz — 2—11)2 =

:>log(vm)—2—:ﬁ:C

For particular solution
x=0,y=1 = c=0

2
s logy — 2””? =0

13) The given D.E. is x?dy + y(x + y)dx = O...

whenx=1,y=1

L ody _wy+y2 ..
From (i), Ir R (ii)
Put, y=vwx
dy _ dv
= 5, vtz s
From (ii), v 4+ ¢ & = Z¥&tve
ZdE 2 2 x
:>md_v _ —vzi— Zx —vz
dz x
=z — 2y ¢?
dz
dvv __ _ dz
v(v+2) z

1)1 1 dr __

5x5=25



Integrating it we get
%[logv —log |v+2|] +logz = C4

= log |vi2| +logz? =20,

= log [yfzw x2] =C

\?»yx2 -y =2x
y(3x% - 1) = 2x
2x

Yy 3z2-1

14) The given D.E is
(Bxy+y2)dx+(x2+xy0dy = O
wherex=1,y=1

3zy+y? .

T Zriay W

which is a linear homogeneous equation put,

dy _
:>E_

y = vx
dy dv
dz dx
. dv
From (i), v + T =
(3v+?)
1+v

3zvz+v?z?
2+

B (3v+?)
xdv/dx = — o Y

_ —3v—v* —v—?
1+v
dv __ —4v—2¢?
dz 14w
1+v . 2
202 +4v v= (z2—1)?

=
=

Integrating both sides, we get
1/4log |2v? + 4v| + log |x| = logC;
y° y) V4
= 2x2y2+4x3y =C
Whenx=1,y=1,C=6
Hence 2x%y2+4x3%y = 6
= x%y2+2x%y = 3
15) zcos (£) (yde + zdy)
= ysin (%) (zdy — ydz)
dy Yy
= <y + wa) Tcos (;)
d .
= (md—z — y) ysin (%)
dy y{zcos(%)jtysin(%)}
= = =
dz m{ysin(gy)fxcos(%)}

d
Eqn (i) is homogeneous So, putting y = vx and % =v+ x%

vz |Tcosv+vrsinv
vzl = valzcosvvwsinu] - ]
dz z[vzsinv—zcosv

v|cosv+vsinv
= v+ :vj—; — tleosvvsing]

2vcosv
VSINV—COSV
1—cosv—vsinv 2dz
= Locosvvsiny g,, _ _ 2dz
VCOSV

z
— f 1.cosv—vsinv dv = —2 f ti_z

vcosv

VSINUV—COSV



= log |v cosv| = -2logx + log C
= x%v cosv = C
= xy cos(y/x) = Clas y = vx]



