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LINEAR DIFFERENTIAL EQUATIONS (XII, R. S. AGGARWAL)

EXERCISE 21 (Pg.No.: 982)

Find the general solution for each of the following differential equation

dy 1 :
1. ——b—p=x
d x
, ' , .. dy .
Sol. Given differential equation is d—+—- =y
s

This is of the form %ery:O

Whefe P== gl g&=x
x

This the given differential equation is a linear differential equation

Now [.F = eI e

Ildt logx
=e* =e =X

Three fore the solution is given by y(/.F)= I(I_F)er+C

= y-xzjx-xzdx+(,‘

— —x_4+C — ‘—f--.}g
=4 Bt T
This is the required solution of given differential equation
Eal @ 2
: =+2y=x
< Py Y
Sol. Given differential equation is x-%-c-z i g
‘é‘)
—_ =X
) dx x 4
g dy »
This is of the form i +Py=0
2
Where P=— and O=x
x
This the given differential equation is linear differential equation 0 X CJQ
Now I.F :eI A @6 (’)\\'

j.%ﬁ.
= I F=e* Q
2logx K%

= IF=e

=5 IF =% \(b Cb‘
Therefore the solution is given by y-(/.F)= I(!.F)xdx+ i %
= y-x’=|x-xde+C . O
f W &
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g X ¥ €
:>xy=Z+C :>y=?+?

This is the required solution of given differential equation

3 2xﬂ+y =6x"
dx

Sol. Given differential equation is Zx% +y=6x
dy

S8 L g
dx 2xy

This is of the form d_‘&y+ Py=(0Q where P :2L and Q =3x°
X

Thus the differential equation is linear

Pdx
Now I.F =l
.{f{ -!';Iogx 112
e o =g

There fore the solution is given by
y(1F)=[(1F)Qds+C
=% = J.xhz 3x’de+C

1/2 _ 52 1/2 X
= p-x? B+ € =y =3.——41(C
d J 7 7/2
8 a0 & . o
=S y-xt=—x 4 > y=—x+—
Y 7 y 7 m

This is the requirec solution of given differential equation

dy

4., x—+y=3x"-2,x>0
dx

Sol. Given differential equation is x- % +y=3x"-2

:>9j)_ 4.1 y= 33X ._3

de x X

- dy 1 2
This is of the form —+ Py=(, where P=— and Q=3x——

dx X 5
This the differential equation is linear
Now LF =p™
1

:>I.F=ej"dx 2 F =% = gF =x @

There fore the solution is given by y.(/.F)= f{l.F)dx+C 60 (?;QO
:y-x:jx(3x—g}dx+c @
x
= Jc'-y=j(3x2 —2)a!x+(.'
3 > €
S x:y=x-2x+C > y=x"-2+—

This is the required solution of given differential equation . \\ @
NS4
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dy

x——y=2x
> = 3
Given differential equation is x-%— y=2%
= Q - l y= 2x?
dx x

This is of the form %+ Py=0

Where P = . and Q =2x"
b o3

Now, [ F = eI o

()

I F=g"™

= I F =e =" :»!.le
X

Therefore the solutionis y(/—F) :I(I - F)Qdx +C
1 1 .
—=|—(2x")dx+C
:>yr -[x( x) +
:szzxdaﬁC B2 =y +0 = y=xlx
x X

This is the required solution of given differential equation

dy
x—-—-y=x+1
e 4
The given equation may be written as & & y gl
dx x X
This is of the form Q+Py=Q, where P:i, Q:i
dx X X

LF. :ejmc = e_j-l:dx —g =¥ b,

So, the required solution is given by, y x l.F:IQ x I.F dx

= ye™= Ix. e ede = ye= J.Jr..e“r & = ye*= xJ'e""‘ dx-j'i-d‘-(irﬂ-je"‘" drjl dx

I eéx eé.r . - eﬁ.\’ ¥ edx 84.\‘ .
= yef=x—-— dc = ye'=—e ——+c I y=
6

6 6 36 6 36 @
1
(] +x2)

9
Given differential equation is (1 +x° )%} +2xy= : \(& Q

1+x°
dy  2x 1 %
:E+l+x3-y_(l+x3)3 OQ &Q

(1+x’)%+2xy:
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This is of the form %+Py=Q

2x il 0= 1

1 (1+)

This the given differential equation is linear

Where P =

I 2xdx

Tt

Now. [F=el™ = F=e

log(1+x*
:eng( x}:1+xl

Therefore the solution is given by y-(/.F)= _[(I.Fp +C

= y(1+5°) = [(1+¥°) L_d+C

(1+x")

:>y(l+x3}=_|'li2 +C

=5 y-(I +x3):tan-" x+C
this is the required solution of given differential equation

8. (lfx")—g--ntxy*——xxflvr2

Sol. Given differential equation is (1 —x° ) - % + xp=afl=x°
d  x £

>+ y=
d 12 J1=x

This is of the form %+Py=Q- where

X x
P=—= and Q=
I=x" Jl—l’;’

This the given differential equation is linear

[pa

Now, [F=e

— W -

L 22, e
[ F e 82" myp gt )
1
- o i T 1
2IF={1-%" % = I =
L %

Therefore the solution is given by 60 %O
(1F)-y=[(1F)0+C < O

<
1 1 X -
:Jl—xl-y:"‘\/l—xz -\/l—xz i \@K Q

R P E o y _ lg=2x, %
:Jl*xz—jlxgdr%. iﬁ— 2J'§dx+( Q &Q
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> = Jlog(1-¢)+C = y=—2I=¥ log 1) +C

v1-x*

This is the required solution of given differential equation

9. (l—xz)%+.xy=ax

Sol. Given differential equation is (l -x )%+ Xy =ax

dy  x ax
:;._-f- I = =
dc 1-x° ¥ 1-x
.. dy _
This is of the form (b{-kpy—Q
Where P=—— and 0 =——
1=-x" 1-x
This the given differential equation is linear
Now, J’erjmr
xkx
:e"‘-E
i i{ ! ol L
Ze P —¢ s _(1+X") ? = :
l=x~
Solution 1s
(IF)-y=[(1F)Qdx+C
1 1 ax
= =-y= ~—— i
Ji-¥ I\ﬁ x 1-x
y ax
= = —dx+C
N j(l—xz)}
L i |- 2 ghC )
=  27(1-¢)
Now, [ = = 7
1 xz)
Let t=1-x°
= dt = 2xdx
I= %:I Ir”’dt :f:jr”df @

Ly 2 2 caiC =22
_,m_—;xm+C = y=a+Cyl-x 6\@ %_

This is the required solution of given differential equation Q &Q

—2xy=(r2+l)(x2+2) ’\\\ @

10. (x2 +1)

S
QD
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Sol. Given differential equation is (Jr3 +1)%— 2xy = (xz +1)(Jc2 +2)

:>&+[ :Zx )y=x3+2
dc \x +1
dy

This is of the form -&—+ Py =0, where

—2x 3
P=— and O=x"+2
x +1 Q

Thus the given differential equation is linear differential equation

fpa

Now [/ F =e

=2
=g 41

_ —[og(xz.—{]_ 5 = 1
=e —(x +1) T

Therefore the solution is given by

(1F)-y=[(1F)0+€

=, x,] =] fﬂ(xuz)a&w

x*+1_ x +1
= qy w_[{1+ *,l i_(.b_c+C
x -+l X+ f
=2 —x+tantx+C
x +1

= y=(¥’+1)(x+tan"' x+C)

This is the required solution of given differential equation

1 Q+2y=6x"
dx

Sol. Given differential equation is %+ 2y =6¢€"
2% dy .
This is of the form Ex-+ Py=0

Where P=2 and Q=6-¢" 60 . O

Thus the given differential equation is linear differential equation
Now I.F :eIM @

L Joa 5 9% Q
IP=¢" =sILFz=¢ Zo)
Solution is y-(LF):_[(I.F)(d)dr+C 6\' %’
:>y-e3”=je“-6-e"dx+C = y-e™ =6je“"dx+C . OQ &Q
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=y.e™ =§-e3‘+C =5 p=2.e"+C.e™*

This is the required solution of given differential equation

dy

2 4y=—g™
e Y

Given differential equitation is % Iy

This is of the form %+Py=Q, where P=3 and Q=e**

Now [.F = B g
Therefore the solutionis y-(/.F)= I(I F)Qdx+C
= yet = |'e3" e Fde+C = yee™ =Je‘dx+C

— y.e3x _ex +C = y:e—2x+cle—3x
This is the required solution of given differential equation

@ =3
—+8y=>5e
&

Given differential equation is %+8 Y= 5.8,

This is of the form % +Py=0
Where P=8 and Q=e¢ ™
Thus the given differential equation is linear

Now. [ .F = eJM =™

Therefore the solution is (/.F)-y = I(I_F)Q dx+C
::)e_s.t.y:‘[e'.r‘eéxdx_'_c o es:c'y:‘[eixdx__’_(.\

-3x
g O

]. i
::)es.r_y:g_e,.x +C = y: €
This is the required solution of given differential equation

X
_Eb_ =(x=1)e", 0
® y=(r=1)e*,x>

Given differential equation is x% —y=(x=1)ke*

:gy—+~—l-y=—xﬁlef“
ax X ¥
.. dy _
This is of the form —+ Py =0
dx
Where P=—l and Q=x—_]
X x

Thus the given differential equation is linear

[Pa

Now [.F=e
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mm Wondershare

H  PDFelement



http://cbs.wondershare.com/go.php?pid=5239&m=db

15:

Sol.

16.

Sol.

mm Wondershare

Remove Watermark g PDFelement

https://millionstar.godaddysites.com/

!
—~JF=¢ log{x} e %/
>IF=1
x
Solution is
(1F)-y=[(1F)-Qdc+C
:)ly: l.x__l.e‘r‘_ﬁ-_FC
x X x
::)l:v[e‘{l—%}a&%C
x x x
::>Z=ex-1+C = y=e*+Cx
x X

This is the required solution of given differential equation
= vtanx =e* secx

dx

Given differential equation is

a):

——ytanx=e"secx

This isof the form %+ Py=0 where
P=—tanx and O=e"secx

Now, I.F =¢l™

_ e

= "% oy

Solutionis y-(I.F)=|(1.F)0 d+C

=>)-CosX = Icosx—e‘ -secxdx+C
:y-cosx:je”df+(.‘ S>y-cosx=e"+C
This is the req solution of given differential equation

(xlogx)%+y =2logx
Given differential equation is (xlogx)d—y+ y=2logx @
: P &

b, 12
:}aﬁr+xlogxy_x 6®
This is of the form ﬂ+pr=Q (& Q
- NV

1 2
Where P = o and O s OQ &Q

Thus the given differential equation is linear differential equation . \\ @
NS4
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L2

Now, [ F = . eI"w" =@ Jon

Now solution is y-(1.F)= [(1.F)Q dx+C

= y-(logx)= Ilogx.gdr-t-(' = y(logx) =(logx)” +C
X

This is the required solution of given differential equation

dy
x—+y=xlogx
d 2

Given differential equation is x—ﬂ+y: xlogx
dy 1
= ——+—y=1
TR L

This is of the form %Jr}’y =Q

Where P:l aﬁd q:lngx
x
Thus the given diffréntial equation is linear
1
NOW. I.F :e-‘lp‘# :e-[_rdr :elog_t =x

The solutionis y-(1.f) :I(I,f]Q dx+C
= y(IF)= [(1F)Q de+C

- xy:longxdx—_f{—%(logx)ck}c&wLC

X 1 ¥
= xy=—Ilogx | ——dx+C
¥ 2 2 Ir 2

=>xp :%-Inng );;+C = 4xy=2x"logx-x" +C
This is the required solution of given differential equation

dy

x—=—+2y=x"logx
5 Y g

Given differential equation is x-% +2y=x"logx

dy

= —+E-y*xlogx
dx x

This is of the form %+Py=0

Q. O @)
O S

Where P=% and Q0 =x-logx @ (b
Thus the differential equation is linear (&6 QK
[F=el™ :«a'ﬁ'd'c B e e 6\’ %’

There fore the solution is given by y-(/.F)= I(!F)Q dx+C Q &Q

:>y(x3)=jx3.xlogxdx+c' :>y(x3)=Jllogx-x3dx+C .g\\ @fb
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= x’y=logx- J'r*dx— I{%longx%ix}dx+(?
4

, X I »*
= x y=—Ilogx— | ——dx+C
¥ 4 & -[x 4
= ——1-x410 x«f——dxxs +C =¥ —lx”‘lo x-£+C
¥=3% 98 4 ' ¥=3r 5
4 2
5. & x ¢
= x y=—(4logx—-1)+C = y=—(4logx—-1)+—
y=1g(4logx-1) y=1g(4logx-1)+—
This is the required solution of given differential equation

19. (l+x)——y e (1+x)’

Sol. Given differential equation is (I+x)—-y e (1+x)

3%—ﬁy=e”(l+x)

This differential equation is of the form %+ Py=0Q

Wiiess P=—— 1 gl 0=e"(1+x)
1+x

—dv
Now [.F —ejmc e'["_r =g M) :L
1+x

Solution is (1.F) I(I FYdx+C

1 .
= —_—y= | ¥ ce=C3
T jl+xe (1+x)dx+

y= jes"errC =2 =%-e3"+C

=
1+x

l1+x
35 y=~;-e3‘(l+x)+C(l+x)
This is the required solution of given differential equation
gy, B B po b g

dx (x2+l)y (x3+1)2

Sol. Given differential equation 152 il Y+ 11 =0
x +1 (x' +1)

:QJF 4x -1 @

.y:

de P (Fa) Q)\} \}O
This iwob the form 2 + Py=0 (bcj
dx = K@ Q&
_ 4x i _ -1
Where P_x3+l d Q0 (x3+1)2 %’\(b %_

Thus the given differential equation is linear Q &Q
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dxdy

Now, [.F = i o) (x*+ 1)2
Therefore the solution is given by (/.F).y = I(I.FX_) de+C
= (xz +I)3 Y= I(x"’ +1)2 -m—l,a&:+(."'
(x2 +l)'
= (& +1): y= ~j'abc+C = +1)2 y=—x+C
=% [
> + %
(xz +I)- (x3 +I)-

This is the required solution of given differential equation

=5 Y=

21, (y+3x3)%=x

Sol. Given differential equation is ( y+3x° );ﬂ =%
Ly

3 P o= o
dx x dx x

This is of the form %+ Py={)

Where P:—l and O =3x

X
Thus the given differential equation is linear differential equation

fimhol
fdopse
IP‘* =g Vil :e-iﬁsx=l

X

Now /. F =e

Now the solution is
y-(LF)=[(1F)-Qdc+C

= y--l— = ILBxaerrC
» ‘x

=2 =3x+C =y=3+Cx
x

This is the required solution of given differential equation
22 xdy—(y+2x)dc=0

Sol. Given differential equation is xd)'—( y+2x2)dk=0

() o Byt b 1 <
:>xdy—(y+2x )d.'x :>a§c_ " i xy—2x 60 (\§)
This is of the form %+Py=Q, where Pz—% and 0 =2x @ {b(')

1

Now )"J’:e‘[imr =e"‘°“5”=% %
Now solution is y-(/.F)= J.(I.FI_) dx+C . OQ @&Q

Thus the given differential equation is linear differential equation (&6 Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

=5 y-l=fl-2xdx+(?
X X

=2 =2x+C = y=2x"+Cx

x
This is the required solution of given differential equation

23. xd_v-k(y*f)afr:O
Sol. xdy+(y—x")dc=0

:>xa_’y=(x3—y)dx
dx X dx x

_—7

This is of the form %+Py=0

Whete P=- and Q = x’
X

Thus the given differential equation is linear differential equation
1
Now, ,".F:ejmc :ej;’h ==y

Now, Solution is y-(I.F):_.-(IvF)Q de+C

= y-x:jx-.xldx+C

:>A3)=Ix3dr+(‘ = xy=%+(f'

3
x

= y=—+Cx
* 4

This is the required solution of given differential equation
24, xdv—(y+2x")dx=0

Sol. Given differential equation is %+2 y=sinx
& 0

=

This is of the form E+ Py=
Where P=2 and Q=sinx
LF :ejm e elm =™
Solution is (1.F) y = [(1.1)0 dx+C

:>e“-y=je’*-sincbr+(.' 60 g\§)
Se*.y=1+C (et) ... @ %) <O
Now, /, =J.e”-sinx dx K@ Q
= I, =™ [sinxdc— I{%(e“)!sinxdx}d %’\(b Cb-
=k =e3x_|.sinxabr+2.[ezx cos x dx . Q &Q
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i = Lez".cosx+2[e:*jcosxafr~_f{%e”jcosxc&}aﬁ‘]

=1, =—e* cosx+ Z[ez‘ sinx—ZIez“ -sin xdx]
= I, =—€"-cosx+2-¢>*sinx—4], = 5], =2-¢” -sinx—e’*-cosx

= [, =—-¢* {2sinx—cosx} ... (ii)

L
5
From (i) and (ii) we have

2x

e -yz-é--ez” {2sinx—cosx}+C

= = %{Zsin x—cosx}+C-e ™
This is the required solution of given differential equation

25, 4

——+4y=cosx—sinx
dx

Sol. This s of the form g +Py=Q, where P=1, Q=cosx—sinx

LF = eIP‘k =eIm =&

So, the required solution is given by, yx LLF= IQ x(1.F) dx
= yuet =I(cosx—sinx) efdx = ye =ecosx+c

= p=C0SX+reE”T I(f(x)+f’(x))e’dr=f(x)e"+c

dy )
26. secx—-—y=sinx
dx ¥

dy

Sol. Given differential equation is secx-a—y =sinx

= %—(ccsx)yzsinx-cosx

This is of the form %+R]}=Q, where P=—cosx and Q=sinx-cosx

This the given differential equation is linear

T F = - Jeens _ s

Solution is (!.F)-yz_[(I.F)Q de+C
= ey = [ **:sin x-cos xd¢ + C
e .y=1+C {Let} ... (i) 60 (3;\}0

Now, [, = J.e"“'” -sin x cos x dx %QQ
k= | e"'z:z %\
=1 = [:fe:dz = I{%je:dz}dz] .g\\o @@
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Sol.

28.

Sol.

29.
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—sinx

-

—sinx

=l =z¢ =€ =»l =sinxe
=1, =™ (sinx-1) ...
From (i) and (ii) we have e ™" -y =¢ """ (sinx—1)+C
= y=(sinx-1)+C-e™

This is the required solution of given differential equation
(l+x2)cb/+2.\}'dx=cotx

Given differential equation is (1+x” )dy +2xy dx = cot xd

mm Wondershare
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—_-'->(1+X:)Q+2X}‘=cotx :)ﬂ+_2'0,_“= COt{

dx dx l+x° 1+x°

This is of the form §:+Py=Q, where P = 2“.7 and O = °°t’;
dx 1+x° 1+x

This the given differential equation is linear
[Pax

IF=e
I.ﬁ,ff#f

= [F=e" = I.P=ebg(mz} = [.F:(1+x3)

Now solution is (1.F)y = [(1.F)Q dx+C

cotx

—dx+C
1+x°

:>(I+x3)-y=j(l+x2)
= (I-i-xz)y:_l'cotx-a&'«I-C =% (1+x2)-y= log-]sinx|+(?
This is the required solution of given differential equation

(sin x]% +(cosx)y=cosxsin’ x

Given differential equation is (sin x)%+(cos x)y=cosx-sin’ x

dy

= ——4cotx-y=Ccosx-sinx
dx

This is of the form %+ Py=0.

Where P =cotx and 0 =cosx-sinx
This the given differential equation is linear

_‘-Pab: - efcotmtt [log(sinx)

Now, [ .F=e =@ =sinx

Therefore the required solution y+(/.F) = J'(I FEY) dx+C
= y-(sinx)= Isinx-cosx-sinxdr+C

- 3
by-(sinx):j(sinzx)-cosxd\%(j' :>y(sinx):¥+(.‘,

This is the required solution of given differential equation

dy

— +2ycot x =3x cosec’ x
dx
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dy

Given differential equation is - +2ycotx =3x" cosec’ x

dy

This is of the form E+Py:Q where P=2cotx and Q=3x"-cosec’ x

This the given differential equation linear

[pa

Now, [.F=e

2

DULF 5 o [ Fgin’x

Now the solution is y-(/.F)= I(.’_F)Q dx+C

= y('s'm2 x) = Isinz x-3x° -cosec” xdx +

=3 y(sin2 x) = j3x2dx+C = y(sin2 r) =x'+C

This is the required solution of given differential equation
dy

30. x—=y=2x%secw
dx
. . . dy 1
Sol. The given equation may be written as ———y = 2x secx
= -
- _ dy 1
This is of the form Eﬂ-l’y:Q, where P=——, (O =2xsecx
X

3.

Sol.

32.

Sol.

LF :efpﬁ =e‘j’!‘ahr —ghelel _ 1
So, the required solutionis given by, y x I.¥ =jQx(I_F)aEc
1 |
=% y.—:fz.rsec x—dx = Zz,'l_rse;cxdfr
X x x
-}-|=2]og_|secx+tanx|+c - y=2xlog|secx+tanx|+cx
x

—
Q:ytan x—2sinx
dx

This is of the form %+Py:Q. where P=—tanx, 0 =-2sinx

23 e -
IF =e Jous = ¢ = cosx

So, the required solutionis given by, y x 1.F=J‘Q X (LEmk = ycosx:J'quin xcosx dx
= ycosxy= —Isin 2xdx = ycosx= co.six

+e .. 2yweosx=cos2x+c 0 . O
%+ycotx=sin2x @6

This is of the form Q+ Py =0, where P =cotx, O =sin2x @K Q
dx \

=sinx Q
So, the required solution is given by, y xsinx= Jsin 2x.sinx dx ’\O @
N2

I‘“‘“’ dbx log |sin x|

LF =e —e
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= ysinx=2Isinxcosxsinxdx = ysinx=2fsin:xcusxdx

. dt i 5
Put sinx =1 :>cosx=E = cosxdr=dl = ysmx-—-ZI!‘ dt

. r I 25
=5 ysmx:T+c S ysinx=Zsin (x)+c
33. ﬂ-f-2yt:c1mc:simr
dx
Sol. Given differential equation is %+ 2y-tanx =siny

dy

This is of the form E+2ytanx:sinx

This is of the form %+Py =(, where P=2tanx and Q =sinx

Thus the given differential equation is linear

Now I.F = ejpdst -~ eJl:tamk =" ) = sec? x

Now the solution'is (1.f}-y = f(Lf)Q dx+C

=>sec’x-y= _fse«c3 x-sinxde+C = sec” xy= Isecxtan xdx+C

= sec’ x-y=secx+( = y=cosx+Ccos’x
This is the required solution of given differential equation

34. &

+ycotx=x" cotx +2x

dy

Sol. Given differential equation is 4 +ycotx—x cotx+2x

This is of the form %+Py=Q, where P=cotx and Q=x"cotx+2x

Thus the given differential equation is linear

fpa [oraxete

Now, I F =e = =g = [ F=e"""Y —JF=sinx

Therefore the solution'is (7.5)y = [(1.F)Q dx+C
= (sinx)y = I.sin Jr(:r2 cotx+2x)a$t+C
= sinx- p= I(x’cosx+2x-sinx)dr+€

=» sinx-yz‘[xzcosxdx+!2x-sinxdr+C

= sinx-y= xzjcos xdx —J{%(x’)j'cos xdx}-ﬁwfzxsin xde+C 60 ,’\\F)
:>sinx-y=xzsinx—‘[2xsinx dx+I2x-sinxcbt+C @ O

=sinx-y=x"sinx+C = y=x"+(cosecx K@ Q
X0

This is the required solution of given differential equation %
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Find a particular solution satisfying the given condition for each of the following differential equation

35,

Sol.

36,

Sol.

dy

xznty:x‘, given that y=1 when x=2

dy

Given differential equation is x—ty= e

:)ﬂ.{.l.y:x:
dc x

This is of the form %H’y =0

Where P=l and Q=x"
x

1
Now, [_erjm =ekﬁbE = —x
Now, solution is (/.F)-y = I(I.Fp dx+C

:>x-y=Ix-x2dx+C
:'>xy=%+C )

Putting x=2 and y=1 we have 2:§+C

4

x

=—-2
= -
— ¥ 2

* 4 x
This is the required solution of given differential equation
%+ycotr=4xcosecx, given that y=0 when x =%
Given differential equation is %+ y-cotx=4x-cosecx

dy

This is of the form ;+ Py=0, where P=cotx and 0 =4xcosecx

Thus the given differential equation is linear
LF = ejm = ejmm = =) — G
Solution is given by y-(1.f)Qdx+C

= y-sinx= Isinx-4r-cosecxdx+c

2
:>y-sinx=4.|'.rdx+C :>ysinx=4.fz_ C

= ysinx=2x"+C ... (i)

Putting x=~§- and y=0 we have O-Sing—=2-%:-+€

:0:£+C :::-Cz—;r
2 2
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Sol.
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2 2

Putting (' = H?;—“ in (i) we have y-sinx=2x" 4%

This is the required solution of given differential equation

dy

E+2xy:x, given that y=1 when x=0

Given differential equation is Zy—x +2xy=x

Here P =2x and O =x, thus the given differential equation is linear .. /.J" = e-[ o

LF :eI:x‘k ="
Therefore the solution is y-(/.F)= I(I FYdx+C

= y-e° =je‘3-x dx+C

= y-e* =1, +C (Let) ... (i)
Now /, :je"z-xdr+C

Let ¥’ =z

= =dz nx-dz:%dz

1 7=
P :E_[e-dﬂc

1 &
=1 =—e +C

2

1 8
:>I,:-2—-e' +C O (1))

From (i) and (ii) we have y-e* =—-¢* +C ... (iii)

l-
2
Putting x=0 and y=1 weha.vel:%%»C

-~

:)L:l
2

From (iii) we have y-e"‘2 =%¢f"1 +% — 1+e~
This is the required solution of given differential equation
dy

—4+2y=e*sinx, giventhat y=0 when x=0

d <
Given differential equation is 9 +2y=¢ " .sinx 60 ’&
f Q

This is of the form %+Py=Q, K% Q
Where P=2 and Q=e¢ " -sinx %’\(b %_

Thus the given differential equation is linear Q
Now /.F =ejm =r o ’ OQ @ﬁ
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40.

Sol.
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Solution is (1.F)-y= [(1.F)Q dx+C

= e¥.y= je:’-e"’” -sinxdx+(C
=S8 y= Isinx dx+C

= e y=—cosx+C ... (1)

Putting x=0 and y=0 in (i) we have 0=—-cos0+C
=0=—+C =C=1

Putting C =1 in (i) we have e - y =—cosx+1

= y=e " (1-cosx)

This is the required solution of given differential equation

(1+x3)%+2xy=4x3, given that y=0 when x=0

dy

Given differential equation is (I +x° )_d; +2xy = 4x°

o
:ﬂ+ 2x1_y= 4x7
de 1+x° 1+x°
¢ 2
i Sl form, .+ By=0, where P a5
dx I+x° I+x

Now, [.F :e-[% = eI‘:: - =e’°g{]"'€) =18’

Solution is y-(7F)= [ (I_F)Q de+C

= y-(1+x3)=j(l+x

= (I+x2)=~—§—~+C ..... ()
Putting x=0 and y=0, in (i) we have C =0
Putting C =0 in we have y(1+x3): 4_::
.

3(1+5°)
This is the required solution of given differential equation
x%—y =logx, giventhat y=0 when x=1

dy

Given differential equation is x-g—y= logx

dy ( 1] 1
= =+ — |y=—logx

dx x 4 x 5
This is of the form %+Py:Q

Where P——l and Q" logx
X

This the given differential equation is linear

Wondershare

Remove Watermark PDFelement



http://cbs.wondershare.com/go.php?pid=5239&m=db

41.

Sol.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

_p!d,:
Hise {F melC =il
X

Therefore the solution is given by y-(1.F)= I(!,F)Q dx+C

:y-lzjl-l-logxdx+c jlzjiz-iogxdx"F(:
X X X & oy X

y 1 d 1
= ==logx | —dx—|+—(logx) | —dx dc+C
s B Jx' I{dx( & )Ix' }dx
:blz—i-logx+ l-lafx+('
£ % xx
¥y 1 1 :
=>==——-logx—+C ....(0)
x X x
Putting x=1 and y=0
0=-logl-1+C
=1
Putting C =1 in equation (i) we have !-z—i-logx——! #1
X X X

= y=x-1-logx
This is the required solution of given differential equation

dy

E+ytanx =2x+x tanx, giventhat y=1 when x=0
Given differential equation is % +ytanx =2x+x" tanx

This is of the form %+Py =9/

Where P=tanx and 0 =2x+x tanx

Thus the given differential equation is linear

Pulc: xdx Sat X
Now,l_er-{ =eIm = %) — gecx

Now, the solution is y-(7.F) = [(I.F)Q dx+C
= y-secx=jsecx-(2x+x‘tanx)a‘x+€

= y-866x = I(Zx-sccx+x3 secx-tanx)dx +C
== y-secxzsecx_fodx~I{%(sec.x)ﬁxdr}&+_fx3 secx-tanxdx+C

= y-secx=Xx" secx—sz-sec:c-tanxdx+jx2-sec.x'-tanxdx+C 60 . ()®

= y-secx=x"-secx+C ... (i)

Putting x=0 and y=1 in(i) we have 1=C 6® &(b
Putting C' =1 in equation (i) we have ysecx=x"-secx+1 @K Q

= y=x"+c0osX %\ %‘

This is the required solution of given differential equation Q &Q
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A curve passes through the origin and the slope of the tangent to the curve at any point (x, y) is equal
to the sum of the coordinates of the point. Find the equation of the curve

. Slope of tangent to a curve at a point (x,y) is

dy

m=—

dx
; Gt D
According to question = xX+y

dy

=D——y=%
o y

This is of the form %+ Py=0,
Where P=-1 and Q=x

L F= ejl" W g

Now, solutionis y+(/.F) =I(I,F]- 0 dx+C

= pet = je*‘ x dx+C

= yie " = rIe"a&—j{g—Ie"dx}dx+C

= peT=—x-¢" +Ie'*dr+C

= y-e ==x-¢ - +(C @)

Since the curve passes through origin

L0=0-¢"+C

=E=1

Putting € =1 in(i))wehave y-e " =—x-e " —e ™ +1

> JE=-x-The” D> x+y+l=e™

This is the required equation of curve

A curve passes through the point (0,2) and the sum of the coordinates of any point on the curve

exceeds the magnitude of the slope of the tangent to the curve at that point by 5. Find the equation of
the curve

Slope of tangent at a point (x,y) is given by

dy

m=—

dx

- . dy

According t tion x+y——==5 .
ccording to question x+ y g 0 \(
dy b

:>-d;—y=x-5 6@
This if of the form ﬂ+}'3'y:() where P=-1 and g=x-5 K Q
e D

Now, I,F:edj‘# =" %
Solution is y—(I.F):I(I‘F)Q dx+C \.\\00 @&Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

Remove Watermark g PDFelement

https://millionstar.godaddysites.com/

= y-e* =Ie""-(x—5)fx+C
= y-e” =Ix-e“‘afr—5_|.e"'”dr+(f

> y-e = xje"dx—f{%je“‘dx}dvrs-e" +C

= y-e” :—x-e“"+je'xa&+5-e"+('

S ye =-x-e - +5-¢"+C

S y=—2-14+5+C-€¢ =S y+¥-4=C-¢

Since the curve passes through (0,2) we have 2+0-4=C-¢" = C=-2

Hence the equation of curve is x+ y=4-2-¢"
This is the required solution of given differential equation

Find the general solution for each of the following differential equations
44, yac—(x+2y)dy=0

. . . dx P dx 1
Sol. The given equation may be written as — = xv) —

—_———Xx=y
dy vy de y
g dy 1
This is of the form —+ Py =0, where P=——, 0=y
dx y
. i
LF :eIP"b‘ =e I-"dv =g 8y el
y
So, the required solution is given by, x x [.LF= IQ.(I.F) dy
1 1 X 2
= xx—:_fy.—dy D=y L XY=y Oy
D ¥ X
45. _ydr+(x—yz)dyz()
Sol. The given equation may be written as £='yi_x " £+lx=y
dy vy dy
- dy 1
This is of the form E+Py=Q, where P=—, 0=y
B

1
o
LF :ejpdy:ej-" )

So the required solution is given as. x xI.F = IQ. (LF) dy

3

> xy=[yydy = xy=iac - 3gp=yc O ’\O
K 3 O &

46. (x~y3)&;+y=0 K@ Q&(b
Sol. The given equation may be written as %:f-x = 8, 1 =) %’\(b %_

y dy y
This is of the form 2 +Py =0, where P=1, 0=’ . OQ &Q

" ® N~ 4
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jear_ Is* _

IF =e¢ e“s()’l =y

So the required solution is given by, x x [.F= IQ. (L.F)dy
4

Y e = 4xy=y'+c

> xy=[yyd =w="r

47. (x+3y")%=y,(y>0)

Sol. Given differential equation is (x+3 yﬂ%: y

g X HE LW
dcx x+3y° dy ¥y

F&

This is of the form —+ Py =0

Where P=—l and 0 =3y
:

= . |
Now, LF =ejp@ —e I-“ g
¥

Therefore, the solution is (/.F)-x = [(1.F )@ dy+C

:>l-x=jlx3ydy+C :>£=I3afv+C
Y B 4 ¥

= i=3y+C = x=3y" +Cy
¥ 4
This is the required solution of given differential equation

dy _
48. (x+y)a—l

Sol. Given differential equation (x+ 1)% =
dy

1 dx dx
D>——=— | D—=X+y D—=X=)

dx x+y dy dy
This is of the form %+ Px=Q

Where P=—1 and O=y

Now LF =" =¥ = ¢ 60 C}'
Solution is (1.F)x= [(1.F)Q dy+c <

ot S
=>e -x—Ie -y-dy+C \@K Q
x-e” :yje*"@—j{%je""@}ay+c 6
xel =—ye” +Ie'-"afy+C ,\’\\O @@
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>xe?=-ye’—e?+C
> x=—y-14C-e?¥ =x+y+1=C:¢
This is the required solution of given differential equation

(x+y+1)%=]

x+y+1

The given equation may be written as L :

= £—x:(1+_y)
dy
g dx
This is of the form d—+Px=Q,whefe P==10=1+y
'y

[psei®=er

So the required solution is given by, ¥ x . F= IQ x(LF)dy = xe” =Ie“" (y+1) ay
— y L e o g T

=¥ e wje @+_fye dt = me =—¢ +yj.e dy I[EJ’Q dy | dy

= xe’ =-ei=yel +Ii erdy =D xer=—g"-yeT—-e"4g

S Y€ =2 MpdS ¢ x x=c€ —y-2

Solve (x+ 1)% =2e¢ " -1, giventhat x=0 when y=0

Given differential equation is (x +1)-% =2-e¥=1

o
3Q:2e I:dr x+1

de x+l & 2.e7-1
dx 1 l
= —= — Xt — -
dv 2-¢7-1 2¢7-}
dc e e’ dc e e’

= — x+ - = - -
d 2-¢8 2-¢ dy 2-¢° 2-¢"

=
v 2 z
Now I Feedie® ) _5_p

* _@y+C
—.e'

Solution is x- (2 *e’") = I(Z —P-")- s

x-(2—e")-—-e”+C
Now, y=0 and x=0 = C=1

x(2—e-") =e’ =1 @

= Ix—x-e’ =& —1 :»2x+1:.e."(x+l) 60 ;\§)

S :'y=‘°g[2x+l] "~ oC
x

+1 x+1

This is the required solution of given differential equation @ Q
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Solve (1+y2)dbr+(x —e"ﬂ"'ll")a_'y =0 given that when y=0, then x=0
Sol. Given differential equation is (I +y° )a}v +(x*e'“‘"_1-" )dy =0

= (I+)’2)'%+x—e““‘"-“ =0

o (1+J’2)‘%+x= gy

Where P = i,, and 0= =
1+y 1+y

&
Py Tig% Ay
Now, Iﬁzé-[ me W =™

Solution is y-(/F)=[(1F)Q -dy+C

tan'y it e_MJY 4
=y Y | g™ XL —dy+
¥ | T
= e’ =I dy, +C
1+y°
=y V=tan y+C ... @)

Putting x=0 and y=0 in equation(i) we have

Oxe™ ° =tan'0+C
—

Hence, the required solution is y-¢' * =tan ' y
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