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Differential Equations Ex 22.3 Q1
y = be™ + =™ —
Differentiating both sides with resped to x,
dy _ be™ + 20" — (i)
dx
Differentiating both sides with resped o x,
i_zyz - be™ + 40" — (i)

Now,

d%y L dy

aZ St

= be" +4m2'—3(be'+2m2')+2(be'+m2')
= be® + 4™ — 3be® — 6™ + 2be” +202”F

= 3be™ — 3be™ + 6™ — 6™

=0

d’ . dy
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¥ = 4s5in3x

Differentiating it with respect to x,
dy _ 4(3)ms3x
dx

d—’r =12msix
dx
Differentiating it wiith respect to x,

d’y

—2 =—12(3)sin3x

= -36 sinix +9{4 sn3x)
= -365nix +36En3x
=0

So, ¥ = 49n3x 5 a solution of
dy

a0
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y=ae’+ be™
Differentiating it with respect o x,
dy _ Zae”*_ be™
dx
Differentiating it with respect o x,
Y _ 4267+ pe
dx

Py _dy
a2 dx Y

Now,

—®

— |i:]

— |ii)

= (4ae2'+ be")—(Zae"“_ be—')—z(ae""+ be—')
= 4ae” + be™™ — 2ae™+ be™™ —2ae”™_ 2he*

= 4ae”™ — 4ae”™™ +2be™ —2bs™
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The given functionis y= Acosx + Bsinx  =——————— (i)
Differentiating both sides of egn (l) w.r.t ®, successively, we get

B - Asin % + Bcos
dx

2
d_g =- Acosx - Bsinx
dx

N d%y . . . . .
Substituting these values of oo and y in the given differential equation,
%

L.H.S= (-Acosx-Bsinx)+(Acosx + Bsin k)= 0=RHS
Therefore, the given function is a solution of the given differential equation.
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y=A@s2x-8sn2x —)
Differentiating it with respect to x,
dy =-2Asin2x - 28 aos 2x
dx
:_y =-2{(Asin2x+ Bas2x) — (i)
X
Differentiating it with respect to x,

g=—2[2ﬂ?x—285i12x]
=-4[Ams2x - 8sin2x]
:x_z’2'+4y=u
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¥= AeE

Differentiating it with resped to x,
W _ ages
dlx

Differentiating it with resped to x,
TV _ pg2e
dkz

(Ase“')z

deZ ¥y
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Ae™)
(2]

¥= E+b
x
Differentiating it with respect o x,

Differentiating it with resped to x,
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yo = dax

Differentiating it with respect o x,

Now,

dy dx

x——+a—-=
o ¥

dy
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—0

— )



A 1By =1
Differentiating it with respect i x,

m+2&yi_y=u

dy -2Ax
Y™ 8
y .2 —{)
Differentiating it with respect io x,
Py (dyY_ A
”E*[ﬁ] B
&y (dyY _ydy
"'E"[H}‘IE
Using equation 1)
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y=a+b’ +c

Differentiating i1t with respect to x,
d—y=3&x2+2hx
dx

Again, differentiating it with respect o x,
ﬁ=ﬁax+2b
di®

Differentiating 1t with respect to =
day—ﬁa

dl,!n
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e 0

Differentiating it wath resped to x,
dy [(1 +ox)(-1)- (- 1)(9)

- (1+ox)

dx

dy [—l—ﬂc—cz+cx

dx | (rax)
_-1-é
{1+|:x}2
dy _—(1+¢) :
dx ~ {1+|:x}2 — )

Now,

(1)1 +) [+ +(c-xP
{1+|:x}2 {1+|:x:]2
_ A-x2- -1+ A1 2o A X - 2ex

- (1+ cx}z

__ 0
(1+ cx}z
=0
(1+x2) L+ (149%) -0
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v = e [Acosx+Bsinx)....[i)

j—i=e”[Amsx+Bsinx)+e”[—ﬁxsir‘|><+5cr:e><)

j_i_e [[A+B)oosx - (A-B)sinx]...... (i)

2

j%=e”|:[ﬁx+5)cos>< (A-B)sinx]+e"[-[A+B]sinx - [A-B)cosx]
2

ji 2e*Boosx—Asinx..... [iii)

Adding (i) and (i ) we get

2
y +l%= e”[[;& +Bjcosx - [A- B)sinx]
dzg dy
2 —
i dx? dx
dy L dy
-2+ 2 ]
A A T

Hence y = e*[Acosx +Bsinx) is the sclution of the differential equaticn

2
Y _odv, oo

dx® T dx
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y=x+2c” —Mm
Differentiating it with respect to x,
% =c — (i)
Now,
dy dy
Z[EJZ +x o ¥
=2 +xC— X +2¢7 [Using equation (i) and{i}]
=1
5o,

2[%J2+xg—y=ﬂ
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y=-x-1 —
Differentiating it with respect to x,
dy =1 —()
dx
(¥ - x)dy—(yz —xz)dx
= [{y—zll :—i— (yz— xz)]dx

- [(-x ~1-x){-1)- [(-x —1%- xz}]
Using equation (i) and (i),

=[x+1+x—(xz+1+2:—xz)]dx

=[2x+1-2x-1]dx

-0

[y—x}dy—(yz—xz)dx= 0

Differential Equations Ex 22.3 Q15



Yy = 4a(x +a)
Differentiating it with resped to x,
dy _
2y = 4a(1)

dy
dx
14

(2]

EREl:

=|4a(x+2)-1a(x +a) [2_3)2]1

2a
¥

Now,

I ]|y
Using eqt:aimn (i) and (m)

16a3x 16a*|1
= 4ax+4a'2————a

¥ ¥y
=4Fa[xy2+ayz—4azx—4a3]
= g[yz(a+x}—4a'2(x +a}]

_4a at+x -
= Al -e)

HE)r-

Using equation (i} and (i)
-y -4

= %[4&:{+4az—4a]
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y - ™=

Differentiating it with respect o x,
E£= il 1
dx * +x°

(1+xz)g —

14 x2 ﬂ:
( +X )dx ¥
Again, diffarentiating it with respecet o x,

Zx%+(1+xz)g= :—i

h%—%+{1+xz)g= 0

{2:—1}%+(1+x2]% =0

x
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2
(1 —}{zjd—g —Kj—i —m2y=D
dx ;
mcus_lx

Yy =€

dy _  —my
dx fl_}{z

(1- }{2:, _(_mj_ij —(- mwi

d° 24/ (1 —%* .
g = > ( ) [From ()]
dx (1—x%)
dy
"y (—m)[—mv]—z{a
> = > [From {i)]
dx (1—x%)
d’y _ o dy
] — %2 _ RV
(1—x )d}{z Moy — X Ix
2
dxz dx

Hence Proved
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y=lug(x+u'x2+a?)2

Diﬂ‘ﬂ'mliaﬁng it with respect v x,
dx( =, 2 x2(x+\|'x2+a'2| (x+x|'x2+azl
=—x 1

(x+w.|'a'2+x l [1+2~.|'x2+a'2{2x}]

_ 2 [ux2+az+x

J1r+-g|r.a?+11c2 2«,Ir11r2+.:,|'2
( )

dy 1

ax P

P2 1 — )
Again, differentiating it vath respemtln X,

.f_— hﬁ_ (_2,(} ay

d‘zy x dy_ e _
J—dxz 2 dx m[—]_"

Using equation {l}
Y _o

Sl Ixfaz+x2‘k_
(a?+x2)ﬁ+x£= L))

_,,,:x!"
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yr=2(J1r";!—1)+|:1=f'2 —(1)
Differentiating it with respect to x,
dy

o = 2(2x)+ = (~2x)

dy _ Ax — Ioxe™ —(iin)
dfx

Now,

Pl
= 4x—2cxe"1+2x[2(x2—1)+m“'1]
Using equation (i) and (i),
= 4x-2oxe™

=4x — anzm“'2

= 43

+2x(2xz—2+m"1)

+ax¥— ‘hr+211m:1=f'1

:—i’+zxy=4x3
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y=€¢"+ax+h
Differentiating it with respect to x,

L

dx
Differentiating it with respect to x,

Y _ o

&2

1d2y1

=" +a

m.' 4]
1%

z=1

R
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y=ax —@
Differentiating it with respect to x,

¥ _a
dx
- % [+ xer-{o}]
>t [using equation (]
xﬂ= y
dx

Sa, y = ax is the solubon of the given equation.
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y=Ha-x*
Squanng both the sides,
--2
Differentiating it with respect to x,
dy__
2)’&- 2x
dy

—_—=—-X
Y o

x+y%=0

S0,
Y= iJa’ - x* is the solution of the given equation.
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x+a

dy a a
dx  [x+ 5)2 1) [+ a)z
Consider,
xdy+y—— ax__ @ _-ax+ax+a & _ 2

dx (x+a) x+a (x+a) (x+a)°

dy z
w L =

d><+v Y
Hence v = _@ s the sclution of the differential eguation xﬁ+ o= w2,

®+a dx
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1
y=ax+b+ I
Differentiating it wath resped to x,
dy 1
dx 2 s
Again, differentiating it with respect o x,

d%y _ o 2)

dx® 2x3

y=ax+b+% i5 the solubon of the given equation.
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1 ]
¥= ;{xia}

Case I:
= 1{x+a}2
Y=3
Differentiating it with resped- to x,
dy _ 12{x+a}
tdx 4
dy 1
i E{x+a}

Squanng both ades,

[g}z = % (x+ a}z

(2] - [Using equation (3]
So,

¥= %{x+a} is the splution of the given equation.

Case II:

1 s .
¥= ;{x—a} — II}
Differentiating it with resped- to x,

[ﬂJZ,,z [using equation ()]

¥= %{x — a) is the solution of the given equation.





