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

EXERCISE 21 (Pg.No.: 982)

Find the general solution for each of the following differential equation

1. 9’2-,4--‘}' ==
dx x
. < : .o dy i 2
Sol. Given differential equationis —+—-y=x
dx x
-4 0

This is of the form —+ py =
I py

Whefe P== gl g&=x

X
This the given differential equation is a linear differential equation
Now.LF =l

jiu& log x
— EpST =Y

Three fore the solution is given by y(/.F) :J'(I‘F)(_)dxw(.‘

= y-x:_fx-x:dx+(‘

> xy= f +C = y= ; +(‘
R
This is the required solution of given differential equation
2. xgl+ 2y=x"
: : p e dy 5
Sol. Given differential equation is x-d—+2y =3
X
= i +=y=x
dec =

This is of the form d—; + Py =0

Where P=— and O=x

= |2

This the given differential equation is linear differential equation

jMx

Now [.F=e

[
= I F=e*

2logx

5 I P =" =5 LF =x*
Therefore the solution is given by y-(/.F)= J.([,.F)de+ '

= y-x° =J-x2 xde+C



Sol.

Sol.

=>xy=24C :>y—£+c
4 T4 ¥

This is the required solution of given differential equation

dy

2x—+y=6x"
* ¥
5 ) . I dy 5
Given differential equation is ZxE +y=06x
= 4 o y=3x"
dx 2x

This is of the form £+ Py=0Q where P= e 3 and Q =3x°
dx 2x

Thus the differential equation is linear

P
New L.F=et
de 1
I5 i A
e o =X

There fore the solution is given by
y(1F)=[(1F)Qds+C

=5 Fox = Ix” 3x%dx+C

= y-x? :3Ix5"2dx+(' = yx?=3."_4C

112
5 WS 6 .. &
= yox 2 L oy P
4 7 A T

This is the requirea solution of given differential equation

dy

x—=—+y=3"=2,k>0
dx

a " . g Gl 5

Given differential equation is x- Zy +y=3x"-2
:)Q +l y= 33X _E

de x X

- dy 1 a2
This is of the form —+ Py =0, where P=— and Q0 =3x——

dx X -

This the differential equation is linear
Now LF =p™

L
= I.F =ej"dx 2 F =% = gF =x
There fore the solution is given by y.(/.F)= f{l.F)dx+C

= y-x=fx(3x——i-}afr+(_“

= x-y=I(3x: —2)a!x+('

> x-y=x-2x+C :;-yz:rz—2+£
X

This is the required solution of given differential equation



dy 3
5. x—-—-y=2x
&

Sol. Given differential equation is x-%—y =P

dy "
ea S RO
& x7
This is of the form ﬁ+ Py=0
dx
Where P=—1 and Q0 =2x"
x
Now, If’zeJM
e
= ff 22—

= JF=e'"*" =] F o |
X

Therefore the solutionis y(/-F)= I(I - F)Qdx+C

1 | B

—=|—(2x")dx+C

:>yx -[x( I) +
—v v y 2 3

:>-—=IZxdx+(. S==x+C = y=x+#lx
x x

This is the required solution of given differential equation

d};

6. x——-y=x+1
e Y

Sol. The given equation may be written as & 1 P K4
dx x X
Thisisof theform' 2 + Py=0, where P=—1, 0= **!
dx X X

X

LF. :ejm: :e_jj_‘d,r —geld
So, the required solution is given by, y x I.F=IQ x I.F dx

= PE Ix. g ePdx = ye*= Ix,e'” g = P = xJ.e""‘ dxéj|:ffg—)-je"‘" er dx

] ef-x eé.r ) X eﬁx ¥ e-}x 84.\‘ .
= yet=x—- dc = ye=—e¥-——+c I y= ——+ce ™
’ o1 Y€ T8¢ 36 =4 36
0\ 1
T 1+x" J=—+2xy= -
( )abc o (] + x“)
; ; . 5 o\ dy 1
Sol. Given differential equation is (1 +x )—+2xy = -
dx 1+x
dy  2x 1

:E+l+x3-y:(l+x:)9



Sol.

This is of the form %+Py =)

Wherelezx, and 0= ! -

= (1+2)

This the given differential equation is linear
j'lxdv

Fxt

Now. [F=el™ = F=e

=) 1

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

:>y(l+x3):‘l'(l+x3)(l+lx:): dx+C

+(C

2 dx
:>y(l+x')=_[1+Jrz

=55 y-(l +x3) =tan 'x+C
this is the required solution of given differential equation

(l*xi)%+lj?=X‘Jl*x:

Given differential equation is (l —x* )%+ wp=xfl=x
:Q+ LIRS
dx 1-x° 1—x°

This is of the form %+ Py=0. where

X S o

and O =
B vl-x

This the given differential equation is linear

[pa

P = -
I=x~

Now, [.F =e

— W -

i_ 2% _l 2
e U gl )

i 1

:>f,ﬁ=(1—x2)'-° 31}':5

Therefore the solution is given by
(IF)-y=[(IF)Q+C

1 1 X ]
== cy= : dx+C
\{l—.ﬁ '.-w/l—x2 \/l-)f2
= [ =2 o O g e
N J=5ic? i gl e



N1-x2

This is the required solution of given differential equation

9. (l—xz)%+x}':m‘

Sol. Given differential equation is (1 -x )%i-+ Xy =ax

:>Q+ xj'y: ax1
& I-% 1—=%

This is of the form %+ pv=0

Where P=—— and 0 =——
1-x" l1-x

This the given differential equation is linear

Now, J’f:f.’jmr
xedx
_Jie
g2 b 1
= ljl_xx‘k =€ :IOE(I ) =(l_xz) t= I 2
| s =
Solution 1s
(IF)-y=[(1F)Qdx+C
1 1 ax
= =-y= qu+(‘
J1-¥° IJ] P 1-%
y ax
=5 = —dx+(C
Jl—x' j.(!—xz)b
Yol ]- 2 i (i)
1-x 2 ([—x‘z)
Now, [ = E 3
1 xz)"
Let t=1-x"
= df =-2xdx
= :f—' = :Ir'3”2d1 = =Ir 2 df
1
:[:’ - :>J=—2-L= =
1 1 1—2
2

Y :vzx 2 +C = y=a+Cll=»°

V-2 x i-2

This is the required solution of given differential equation

—2xy=(x*+1)(¥* +2)

10. (;r2 +1)

&



dy

Sol. Given differential equation is (x: +1)——2xy = (xz +l)(x2 +2)

Sol.

dx
:%-{;zﬂ)y x> 42
This is of the form %+ Py =0, where
—2%

P=—
x +1

and Q=x"+2

Thus the given differential equation is linear differential equation
Now /.F = eIP‘&
= ejﬁfﬁ'

—1og{x 1] 1
=¢ x+#l) =—

( ) x"+1

Therefore the solution is given by
(I.F)-y: [(rF)o+c

=l
x +2
_Ix +1

x +2 de+C

x+1

x° +I+1
_.I x*+1

y .
- x:+1_-[{l+x2+llfebc+c

= —2 —x+tan x+C

x +1

=y =(x2 +I)(x+ tan ' x+(.‘)
This is the required solution of given differential equation

Q+2y=6xx
dx

Given differential equation is % +2y=06€"

This is of the form %+ Py=(0

Where P=2 and Q=6-¢"

Thus the given differential equation is linear differential equation
Now LF =¢l™

S IF=e™ = [F=e¢¥

Solution is y-(1.F)= [(1.F)Qdx+C

= y-e™* =je2x-6-e"abc+€ = y-e™ =6je”‘dx+(.’



12.

Sol.

13.

Sol.

Sol.

2y

=y.e™ =§-e3x+C = y=2-"+C-¢

This is the required solution of given differential equation

dy 5
—+3y=e¢ "
i ¥

-2x

Given differential equitation is §+ Jy=e”
X
This is of the form %+ Py=0, where P=3 and Q=¢*

Now [.F = eIm =g
Therefore the solutionis y-(/.F)= J-(I.F) Qdx+C

=y = [e"“' e Vde+C = yret = J-e‘dx+(.‘
= y-e = +€ = y=e ¥ +C.e™
This is the required solution of given differential equation

@ -3
—+8y=>35e
Y Y

Given differential equation is %+8y =5.e™,

This is of the form ZJ; +Py=0Q

Where P=8 and Q=e¢ ™

Thus the given differential equation is linear

Now. [ F = eIM =™

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

SRy Ies‘ e +C =¥ y= Jej‘dx +C

-3x
X

+C-e*

. e
::>eSl-y:g-e' +C = y=

This is the required solution of given differential equation

xd—y—y:(x—l)e",x> 0
dx

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

— i{’}_+__1.y=x__le‘“
dx x X

This is of the form ;ﬂ +Py=0
e

Where P = . and O :x_—l
x x

Thus the given differential equation is linear

IPdv

Now [.F=e



15.

Sol.

16.

Sol.

'd 1‘.

j——d:r

= T M =T e
(1Y)
log| 1
—JF=¢ log{x) _ e ug\,r,-
1
=1 F=—
X
Solution is

(1F)-y=[(1F)-Qdc+C

:)ly: l.x__l.exdx_;_c'

X X X

b ]l 1 .
N P

X X X

]‘ &l X 3 ;

T = y=e"+0x

X X

This is the required solution of given differential equation

@—ytanx:e"secx
dx

Given differential equation is

dj,’

——ytanx=e"secx

This is of the form %+ Py=0 where

P=—tanx and O=e"secx
Now, I.F:ejpm
:e-[[ tan xjdx

= ¢Sy
Solution is y‘(!.F):J(I.F)Q dx+C
:>y-cosx:_[cosx—e‘-secxcix+('

=% y-cosx:Ie"derC =>y-cosx=e"+C
This is the req solution of given differential equation

(xlogx)%-ﬁ-y:ﬂogx

: ; \ o d
Given differential equation is (xlog x)d—i+ y=2logx

:>£j’-+ : y=-2-
dx xlogx™ «x
This is of the form £+py:Q
dx
2
Where P = and Q==
xlog x X

Thus the given differential equation is linear differential equation



g
Now, [.F = e eJ""@" =) < g

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

= y-(logx)= jlogx,gdr-t-C = y(logx) = (logx)” +C
x

This is the required solution of given differential equation

17 x@+y= xlogx
dx

Sol. Given differential equation is x%+y: xlogx
= o + S y=logx
dx  x

This is of the form %+ Py=0

Where P = 4 and g =log x
x
Thus the given differential equation is linear

1
NOW. [J‘—«:‘?J.P;t; :e‘[;dx :elng_\- =x

The solutionis y-(1.f)=[(1.f)Q dv+C
= y(IF)= [(1F)Q de+C

— long xa&'—_fjl—;—r(logx)dx}dr+(_“

x 1 ¥
= yy=—logx~ |——dx+C
- 2 s j'x 2

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

(b 2
18. x=+2y=x-loex
E y i

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

dy

Z
= —+—=-y=xlogx
dx x

This is of the form -j—“;l-+Py=O

2
Where P== and Q=x-logx

x
Thus the differential equation is linear
[Bl™ ej'iﬂ!t = e s

There fore the solution is given by y-(/./)= I(I.F)Q dx+C
:>y(x3) = Ix3 xlogxdx+C = y(x*’) = JIIOgX'Xde-FC



= x’y=logx- J'r*d.’x— I{%longxsdx}ﬁ+ C

4 4
= x:y=%logx7.[%-%dx+(7
= x3y=lx4logx*‘.'£dx—+(‘ :>x3y=lx"‘logx~x—4+C
4 4 4 16
e
xg

4 2
= xy =f—6(4logx~1)+(.“ =y ::—6(4Iogx-1)+
This is the required solution of given differential equation

19. (l+x)%—y =e* (1+x)’

Sol. Given differential equation is (1 +x)%-y =e* (1+x)°

- a}’_ 1 PR
dx I+x}_e (1+x)
] 4

This differential equation is of the form ;};’ +Py=

Where P=——— and 0=e"(1+x)
I+x
Now LF =eImr = e‘['_’_d; =g ) s
I+x
Solution is (IF)-sz(I.F)Qctr+C

1
= —y=|— e (l¥x)dx+C
I+x ¥ I1+x ( )

1 o 1
= —-y=|e"dx+C =L =i C
l1+x 1+x

:>y=%-es"(l+x)+(1(l+x)

This is the required solution of given differential equation

20, T ¥ ol o
dx (x‘+l) (x“+1)
Sol. Given differential equation is _a:v__'_ :ix -y+ 11 =0
dx V% +1 (x'+1)
:)Q._}_ _,4x .y: —]
dx x +1

(x*+ l)2

This is of the form %+ Py=0,

—~_ and Q:"—l,
x +1 (x*+1)

Thus the given differential equation is linear

Where P =



21,

Sol.

22,

Sol.

Now, I.F _ S _ el ) = (¥ +1)’

Therefore the solution is given by (1.F).y = [(1F)Q dx+C
= (P +1) y=[(2 1) ﬁmc

= (2 +1) y=—[de+C = (£ +1) - y=-x+C

-x (0
s T =

(x3 2 1) (xz + 1)2

This is the required solution of given differential equation

(y+3x:)%:x

- - - . . 3 m
Given differential equation is (y+3x' )d_ =x

Ly
- Z |

. =3x
dx X dx ry

This is of the form %+ Py=0Q

Where P:—l and O =3x
X

Thus the given differential equation is linear differential equation

fro_ SR

Now /. F =e

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

= y-~l— = ILBxderC
X X

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

This 1s the required solution of given differential equation
xdy—(y+2x2)dx =0

Given differential equation is xdy— (y +2x7 )dx =0

)dx :ﬂ:_y-ﬁlx' :}dy —ly=2x

= xdy=(y+2x°
¥ (y X de x

This is of the form %+ Py=0, where P:—l and 0 =2x

X

Thus the given differential equation is linear differential equation
'I‘& I

Now I.F=ej? =e " =—
X

Now solution is y-(/.F)= I(!P)Q dx+C



23,

Sol.

24.

Sol.

=5 y-l=Il-2xdr+C
X X

=L -2x4C = y=2+Cx

x
This is the required solution of given differential equation

xdy+(y—x3)dx= 0
xafy+(y—x§)dr= 0
=5 xaj.!=(x3 —y)dx

dx X dx x
dy

This is of the form —dx-+ Py=0,

Where P:—l and 0 = x°
x

Thus the given differential equation is linear differential equation
1

Now, [ .F = ejM = e‘[‘d’ ==y

Now, Solution is y-(1.F)= [(1F)Q dc+C

= jx-xldx+C

3

= = [Pde+C = xy:"%(?

3

=y=2_4+Crx
B i
This is the required solution of given differential equation

xdv—(y+2x‘2)dr= 0

Given differential equation is —% +2y=sinx

This is of the form %+ Py=0

Where P=2 and Q=sinx
[Pae

foae o

LE=g = ='e

Solution is (1.F) y = [(1.1)0 dx+C
= eg"-yzje""-sinder('
—>e*.y=1+C (let) ... (i)
Now, /, =J.e”-sinx dx

=] = ezxj'sin xdx - I{%(e“)!sin xdx}dx

e o e”_[sin xdx+ 2_[63” cos x dx



25,

Sol.

26.

Sol.

i = ﬁez-‘.cosx+2[e:‘_|'cosxdxI{%ez"jcosxc&}a&]

=1, =—e* cosx+ 2[e3" sin x—z‘.’e:“ -sin xdx]
= I, =-€"-cosx+2-¢"sinx—4l, = 5], =2-¢" -sinx—e’*-cosx

= [, =—-¢" {2sinx—cos x} ... (ii)

1
5
From (i) and (i1) we have

2x

e -y:%-e” {2sinx—cosx}+C

=3 :%{Zsinx—cosx}+(.'—e'3‘"
This is the required solution of given differential equation

dy

——+4y=cosx—sinx
dx

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

LF =ejpc&=e'[m:e”

So, the required solution is given by, yx LF= IQ x(1.F) dx

= y.exzj(cosx—sinx) efde = ye=ecosx+c

=¥ p=OosSXFEeR™ o J‘(f(x)ff'(x))exdx:f(x)e"+c
dy

secx— —y=sinx

dy

Given differential equation is secx-—cgn y=sinx

= %—(msx)y:sinx-cosx

dy

This is of the form E+Py=Q, where P=—cosx and O =sinx-cosx

This the given differential equation is linear
!.F = ej‘o"b: — e[[‘c"sx.k& :e-'sin:

Solution is (1.F)-y = [(LF)Q ds#C

= R _.-e"“” -sin x- cos xdx +

e ™ .y=1+C {Let}....(1)

Now, /, =Ie"‘*” -sin x cos x dix

Let —sinx=z
—=>-—cosx=dz

Sk = Ie"zdz

=/ = [:Ie: fz — j{%'{e:dz}dz]



27.

Sol.

28.

Sol.

29,

—sinx —sinx

=l =ze =€ =l =snxe" =&

=1, =™ (sinx-1) ... (i1)

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+x3)c{y+2xydx=cotx

Given differential equation is (1 +x° )afy +2xy dx = cot xdx

:>(I+x3)d—y+2xy=cotx SQ+—2U—1= cotx;
dx d l+xr lax

This is of the form %+Py=Q, Whess PEE=— and (=

1+x"
This the given differential equation is linear

=™

I 2xdx

= el ebg[hx:)

= IF=¢ :>11~"=(1+x3)

Now solution is (/.F)y = I(I.P)Q de+C

:>(I+x3)-y=’[(l+x2)1cit; dx+C

= (I+x2)y:_l'cotx‘dr+(* =% [1+x1)»y= Iog;sinx|+C
This is the required solution of given differential equation
(sin x)%+(cosx)y =cosxsin’ x

1+x°

cotx

S

Given differential equation is (sin I)E +(cosx)y=cosx-sin" x

dy

= ——4cotx-y=Ccosx-sinx
dx

This is of the form —%1- Py=0.

Where P =cotx and 0 =cosx-sinx

This the given differential equation is linear

Now, I.F = eIM = e*[w(m =) — gin x

Therefore the required solution y+(7.F) = J'(I.F )0 dx+C
= y-(sinx)= jsinx-cosx-sinxdx+(‘

AT,
= y-(sinx) = [(sin’ x)-cos xdx+C :>.V(sinx):§]ns -

This is the required solution of given differential equation

aj;

— +2ycot x =3x cosec’ x
dx

+C,



dy

Sol. Given differential equation is E+ 2ycotx =3x’ cosec” x

dy

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

This the given differential equation linear
Now, I.F = ede'r

1=
DULF 5 o [ Fgin’x

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

= y(sinl x) = Isinz x-3x° -cosec” xdx +

= y(sin2 x) = j3x"dx+C = y(sinzx) =x’+C

This is the required solution of given differential equation

dy

30. x—=y=2x%secw
dx

@ I_),':21' secx

X

Sol. The given equation may be written as

This is of the form %h”y:(j, where Pz—l, QJ=2xsecx
p. &

1B = eJ’Mr :e"ﬁ& S =4
So, the required solutionis given by, y x L.F= jQx(I_F)abr
1 | ¥y
=% y.—:Iszec x—dx = —:stec x dx
X x x
=2log|secx+tanx|+c .. y=2xlog|secx+tanx|+cx

¥
;o

—t
31. Q:ytanx—Zsinx

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

L a -
IF =e Jous = ¢ = cosx

So, the required solutionis givenby, y x 1.F=J'Q X (LEmk = ycosx:j—Zsin xcosx dx

=5 ymsx:—fsin 2xdx = ywsx:msgx

+¢ .. 2ycosx=cos2x+c
32. g}—’+ycotx=sin2x

dx
Sol. This s of the form i—y+Py: Q, where P =cotx, Q =sin2x

cot x dx log | sin ] .
LF = ej =g = gin ¥

So, the required solution is given by, y xsinx= Isin 2x.sinx dx



33.

Sol.

Sol.

= ysinszIsinxcosxsinxdx = ysinx=2_[sin:xcosxdx

’ dt 1 5
Put sinx =1 :>cosx=E = cosxdr=df = ysmx-——ij“ dt

. r I 2 5
=5 ysmx:T+c S ysinx=Zsin (x)+c
ﬂ-1-2yt:r1nx:sinx
dx
Given differential equation is %+ 2y-tanx=sinx

dy

This is of the form E+2ytanr:sinx

This is of the form %+ Py=0, -where P=2tanx and O =sinx
Thus the given differential equation is linear

Pdx 2tan xdy " -
Now [.F = ej = eI = ) —gec? x

Now the solution'is (/.f}-y = J'(Lf)Q dx+C
=sec’x-y :Iseczx-sinx de+C = sec’ xy= Isecxtanm!r+(?

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

dy

— + ycot¥=x’ cotx +2x
dx

dy

Given differential equationis = + ycot x—x” cotx+2x

dy

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

Thus the given differential equation is linear

J' P jom xde

Now. [ .F =e¢ = [ F =" —JF=sinx

Therefore the solution'is (7.5)y = [(1.F)Q dx+C

=5 I =g

= (sinx)y = Isin x(r2 cotx+2x)afr+(.'
= sinx- p= _[(xz cosx+2x-sinx)a[r+(?

= sinx-y= Ixz cosxdx+!2x-sinxdx+€
=sinx:y=x fcosxdx - I{%(rz)jcosxdx}ir +I2xsin xde+C

=sinx-y=x sinx—ijsinx dx+I2x-sinx dx+C

=sinx-y=x"sinx+C = y=x"+cosecx

This is the required solution of given differential equation



Find a particular solution satisfying the given condition for each of the following differential equation

35. x%+y=x3, given that y=1 when x=2
Sol. Given differential equation is x-%+y =%
= ﬂ_}_l}! :x:
de x

This is of the form %+ Py=0Q

Where P=l and Q=x"
x

1
NOW, [_F:ejpdx — eJ-;‘k :elogx —
Now, solution is (/.F)-y = I(I.F)Q dx+C
:.\«'X'y:-['\fxzcix_'_c

:>xy=§+(' ezl

: 16
Putting x=2 and y=1 wehave 2:?+C

x
xy=—-2
2 4
— ¥ 2
2 4
This is the required solution of given differential equation
36, %ﬂ/co’cr =4xcosecx, giventhat y=0 when x =%

. . . .. d
Sol. Given differential equation is —cf_+ y-cotx=4x-cosecx

dy

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

Thus the given differential equation is linear

Jras _ Jeoste _ ogfainm)

IF=e
Solution is given by y-(1.f)Qdx+C

=é =sinx

:>y-sinx:Isinx-4x-cosecxdx+C
:>y-sinx=4dex+C :>ysinx=4-fzi e

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

Putting x=i;— and y=0 we have 0-sin£=2-%2+('

:0:£+C :>C=-£
2 2



37.

Sol.

38.

Sol.

-

Putting (" = 7%‘ in (i) we have y-sinx=2x’ A%

This is the required solution of given differential equation

d ;
d—y+2xy:x, given that y=1 when x=0
X

Given differential equation is % +2xy=x

Here P=2x and Q=x, thus the given differential equation is linear .. /. F =e

1F :eJ‘:x‘h =e*
Therefore the solution is y-(/.F)= I(].F)de +C

= y-e° =je‘3»x dx+C

= y-e* =1 +C (Let) ... (i)
Now /| :J'e“'t -xdx+C

Let ¥’ =z

= 2x=dz: = x-dz :%dz

1 7=
73 I} :EIB'dZ'FC
1
=1 =—e +C
2
1 s .
=1 ==-e" +( 111
2
From (i) and (ii) we have y-e"1 =%-e": +C ... (1)

Putting x=0 and y=1 wehavel=%+C

2= 1
2

S g SR | 2
From (ii1) we have y-e =Ee +E = 2y=1+e
This is the required solution of given differential equation
a%+2y—e‘3“ sinx, giventhat y=0 when x=0

Given differential equation is s +2y=e " -.sinx

=3

This is of the form %+ Py=0

Where P=2 and Q=e¢ " -sinx
Thus the given differential equation is linear

Now /. F :-ejmr =e™

[P



39.

Sol.

40.

Sol.

Solution is (1.F)-y=I(LF)Q dx+C

== ez"—y=je:"'-e"3” -sinxdx+C

= ez"‘}-'z‘l.sinx dx+C

= e y=—cosx+C ... (i)

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

dy

(l+x3)g+21}'=4x1, given that y=0 when x=0

Given differential equation is (I +x° )% +2xy = 4x°
dy 2x 4x*

=+ 2 y — 3
de 1+x° I+ x

This 1s of the form %+Py=Q, where P = 2x2 and 0=

I+x

Jrar _ Jis® _ joefies)

Now, [ F=e e =18’

Solution is y-(/.F)= I(IP)Q dx+C

= y-(l+x2)=j(l+xz)-{i—x;—zaﬁr+c

4x° .
:»y-(1+x2)=—§—+C ..... @)
Putting x=0 and y=0, in (i) we have C =0
3
Putting C =0 in we have y(Hx:):i;L
Ly
3(1+5°)
This is the required solution of given differential equation
x%—yzlogr, giventhat y=0 when x=1
. ; : o s
Given differential equation is x T y=logx
dy (1 1
= ——+| — |y=—logx
dx % 4 x g

This is of the form %-& Py=0

Where Pz—l and Q:l--logx
X X

This the given differential equation is linear

4x°

o

I+x



41.

Sol.

j'f— e
(ol

& logx = l
&

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

Here I.F =¢

:)y.l:jl.l-logxdx-p(_‘ QX:IL,-IOngX*FC
X oy % ¥ g
y 1 d 1 -
= ==logx | —dx— |{—(logx) | —dbx tdx+(
x gjx' I{dx( &) }‘ﬁ
:>1:—l-logx+_[l-ldx+('
¥ X %
y 1 1 ;
—=——-logx——+C ... (1)
X X X
Putting x=1 and y=0
0=-logl-1+C
=1
Putting € =1 in equation (i) we have Lo -—I--logx——] £1
h 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 %H"y =0

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

Thus the given differential equation is linear
Now, W = o™ " = o) _ goi
Now, the solution is y-(7.F) = [(I.F)Q dx+C
= y-secx = [seex+(2x+x" tan x e +C

= y-secx = I'(Zx-secx+x3 secx-tanx)dx +C
= y-secx = secxIZxdx—I{%(sec.x)fhdx}«b%jxl secxsmanxdx+C

= y-secx=Xx" secx—sz-secx-tanxdx+jx2-secx-tanx¢v+c
= y-secx=x"-secx+C ... (i)

Putting x=0 and y=1 in(i) we have 1=C

Putting C' =1 in equation (i) we have ysecx=x"-secx+1

= y=x"+c0osX

This is the required solution of given differential equation



42. 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

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

D

dx
5 . dy )
According to question = xX+y

‘b}

> ——-y=X
o ¥

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

L F= eJ‘{' W g

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

= y-e = je”‘ ~x dx+C

= yie " = rIe"dx—I{%Ie"dx}dx+C

= peT=—x-¢" +Ie"dx+C

= y-e ==x-¢ —e +C o i |
Since the curve passes through origin

L0=0-¢€"+C

=E=1

Putting € =1 in(i) wehave y-e " =—x-e*—e ™ +1
> J=-x-The” D x+y+l=e™

This is the required equation of curve

43. 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

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

m=2
dx

According to question x + y —% =5
‘b}

=>—=—-y=x-35
e y

This if of the form d—ai+Py:Q, where P=-1 and g=x-5

Now, I.F:e_jm =e*
Solution is y-(1.F)=[(1F)Q ds+C



= y-e* =Ie"“-(x—5):{x+C
= y-e” =Ix-e"‘a5r—5je""'dx+(?

= y-e = xje"dx—j{%je"‘dx}«lx+5-e'” +C

= y-e” :—x-e""+je"a&+5-e"‘+(‘

> y-e‘=—xe —-e"+5e " +C

=y=—x-145+C-¢* =>y+x-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,

Sol.

45,

Sol.

46.

Sol.

ydx —(x+2y° )dy=0

. . . dc x+)° dx 1
The given equation may be written as — = = ———x=y
dy ¥ dx y
- dy 1
This is of the form E+Py =Q,where P=——_ 0=y
¥y

1 -
LF = eIP")‘ - Ilﬁ =g BY = Ll
y
So, the required solution is given by, x x [.LF= JQ.(I.F} dy

1 1 X 2
:)xx—zfy.—dy =Dr—=y+E L X=y +Cy
¥ y ¥

yee+(x=y*)dy =0

y—-x dx 1
= —+—x=y
y dy y

The given equation may be written as — =

This is of the form %+Py=Q, where le,sz
¥

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

3
:bxy:jy‘yajz :xy:yT+c s 3xyy=y"%e
S\
x=3*)=+y=0
gt
The given equation may be written as LW . =3 £+ix:y3
dy dy y

This s of the form %X+ Py =0, where P=—, 0= y*
dy y



47.

Sol.

48.

Sol.

1
A ~dy
IF :ej.'f dy :ej_v :e'“g['” :y

So the required solution is given by, x x [.F= J'Q. (L.F)dy

4

= xy=[Vyd =w=trc . awm=pc

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

: . . & 3 2\ dy
Given differential equationis (x+3y" )J—=y
q (r+37) ==
[ dx _x+3y°
dx  x+3y° dy y
dc X .
> —=—+43y > ——-—=3y
dy y dy y
.. dx
This is of the form E+Py:Q

Where P=—l and 0 =3y
)J'
i
—j;d}r ze—log_\-' iy
y
Therefore, the solution is (/.F)-x = [(1.F)x@ dy+C

:>l-x=le3ydy+C :>£:I3r{v+C
y Y b 4

Now, LF=sallE? =

= £=3y+C = x=3y" +Cy
4
This is the required solution of given differential equation
dy
x+pl—=1
(= dx

dy _

Given differential equation (x +1) e

dy

1 dx dx
D> —=— D—=X+V D>——X=)

dc x+y dy dy
This is of the form %+ Px=Q
Where P=—1 and O=y

Now [.F = e"lm' = e_J.af" =g

Solution is (1.F)x= [(1.F)Q dy+c
=T ¥= je"-" -y-dy+C

ez yfe"-”afy - j{j—i!e'd}}d} +C

=3x8 7 ==y-e? +Ie'-‘dy +C



49.

Sol.

50.

Sol.

>xe?=-ye’—e?+C
=>x=-y-1+C-e¥ = x+y+1=C-¢€
This is the required solution of given differential equation

x+y+1

The given equation may be written as . ]

= ﬁ—x:(l+_),*)
‘b’
s g dx
This is of the form d—+Px=Q,where P==10=1+y
Y

1pse ey
So the required solution is given by, ¥ x . F= IQ x(LF)dy = xe” =Ie“" (y+1) ay

= R Ie'-"aj&jy etdt = mE=-¢" +yje'-" aﬁv—j[%]e'-“ aj;] dy

> xe'=-e=ye’ +Il.e'-" dy =D xe'=—e"-ye’-e"+c
= yer'=2eBWydrtc & x=ce —y-2

Solve (x+l)ij—¢y=2e'-“v~l, giventhat x=0 when y=0

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

Fa dx 1
:>Q: e 1:> X+

de x+l & 2.e7-1

dx 1 l

_— - X+ i

dy 2-e¥-1 27 -1

dc e e de ¢ e’
:——.——‘ —— — =

@ .
Now IF =e‘(3.eraj :elog(E—e-) :2—“3““
Solution is x-(2*e")=j(2_p-*').%dy+c
x-(2-€")=e"%C
Now, y=0 and x=0 = C=1
x(2—e-"):e"'—1

= 2x—x-e’ =" -1 = 2x+1:e-"(r+l)

, 2x+1 [2x+1J
ef=——— = y=log
X X

+1 +1

This is the required solution of given differential equation



51. Solve (l+y2)dx+(x—e"""_{-")a_'y=0 given that when y =0, then x=0
Sol. Given differential equation is (1 +y2)dy +(x—e'“‘“'l-" )cg; =0

= (I+y"’)-d£y+:r—e“m =0
—tan~'y

=5 (I+y3)-%+x=e

*laﬂ-l_v

1 e

dx
=>—+ —-x = -
1+y° 1+y

This is of the form %+ Px=0,

—lan"y

Where P = lﬁ, and 0= -
1+y 1+y°

&
| L2 v Iy
Now, I F =g =e¢ & =™

Solution is y-(IF)=[(1.F)0 -dy+C

;m—l i e—lan"y
= YRR | g™ Y —dy+C
¥ | T
= y-gm-ay :I Cb}, +C
1+y°
=y V=tan y+C ... @)

Putting x=0 and y=0 in equation(i) we have
Oxe™ *=tan0+C
—

Hence, the required solution is y &Y =tan"’ ¥y



