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Differential Equations Ex 22.5 Q1
d_y = rx-— 1 x=0

Differential Equations Ex 22.5 Q2
dy 15+x2— o x =0

iy~ (x4 2 i

xt X3
= +_— -2 0
y="5+3 og x| +c, x =

Differential Equations Ex 22.5 Q3
£+2x = e
dx
g =¥ _2x
idy = (™ — 2xjix
Y=3 32 *°

y=——xsc
1
yaxZ= 3eE" +c

Differential Equations Ex 22.5 Q4
[x2+1)
idy=j

x2+1
y=tam 1x+c
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{x+2}g =xZ+3x47

dy — [x2+3x +?]dx

x+2

dy = [x+1+i}dx

x+2

jdy=j[x+1+$}ix

¥ = §+x +5log|x+ 2|+ cC

= -2
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dy =tanrx

dy = tan ! xdx
jdy = jtan xdx
y=tan“x::jldx—_[[ lzjmr}k+c
1+x
Using integration by parts
—xtarix— X
y=x x jrxzdx+c

ljidkﬁc
2 14x?

y=xtan‘1x—
y=xtanlx— %.I'og|1+xz|+c
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dy
— =logx
dx g

= dy =logx = dx

=>fdy=f|ogxdx
==-1,f=logxxfldx—f(?lfldxjdx+c

=>y=x|ogx—fdx+c
=y=xlogx—x+C
=y=x(logx—1)+C, where x €(0, o)
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[Using integration by parts]



¥ = tar ) xj xdx — | 1 S | xdx Hx + ¢
+X

Using integration by parts
xz 1 xz
y=—tn x| —_dx+cC
2 2(1+x2)

po
x 1 1 xz
=—ia " x— — —zdx+|::
2 2“

1+x

2

x _y 1 1

= —ian —=f|1- Id' +
x j[ 2 X+

.
x 1 1
y=—tan‘1x— “x+-tanlxsc
2 2 2

y=%(x2+1)tan_1x—%x+c
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d .
d_y = os¥xsin®x +xaf2x + 1
fie

qy = {msgx Sin® 5 + xf2x + 1) el

[dy = [cos® x sin? xdx + [ x~2x + 1
y=.|!71+.|!72 ___(i:l
Iy = [cos? x sin® xdx

2 ¥ wCOS ¥ % Sin” xxdy

= [cos
I =1 {1 - s.l'r.-zx) sin® x cos xdx
Fut siny =t
cosxdy = at

1y = [f1-ar

= [(rz- t“)dr
i
HER
5 = Zsindx - %Smﬁx + 0y
And,
Iy = IXJEX—+10'X
Put 2x +1 = v?

2y = 2vdyv

2
32=I[V 2_ l}/xvdv

]

| —
—
—
Ao

e

|

Ao
HE”.
<

32=%(2x+1)§-é(2x+1)§ + o

Put the 7, and 7 in equation (i),

¥=Ii+1;
5 3
= ls.fr.-Sx— lg.fnﬁx + i(?x + 1)5 - l(Ex +1:|§ +c
3 g 10 ]
As C=0Cy +iC;
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(sinx +cox)dy +[cosx —sinx)dx =0
(sinx +cosx)dy = [sinx - cosx)dy

|:3."n X —Cos Xj

SN +oos K

COS X — Sinx
fdy = —J[_—]ax
SN +Cos X

Put sinx +oosx = ¢
(cos x - sinx)dx = dt

fdy = -fat
v =-loglt|+c

¥ +log |sinx +cosx|= ¢
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d—y—xm’nzx -1
el x log x
dy 1

dx x = log x

dy = [ L +x gin? X] e
xlog x

[Qy = j;dx + [ x sin® xdx

+ ¥ 5int

xlog x
v=I+I -=={i}
I= ) —2 ax
X log x
Let logx =1
Lo = at
x
dt
iy = IT
= log [t|+ ¢4

Iy = log og x|+c,

Iy =[x sin®xax
1-coz 2y
=ngdx
2
= II(X—XCDSEX)jX
2
1 1
= = [wdw - =[x co5 2xdy
2 2
1%} 1
= 5[? —E[XIC‘DSEXG"X - [{1x[cos Exdxjdx:|+cz
%% 1[x sinx sin 2y
=—-= - ay [+ cs
4 2 2
%% 1[x sinZx cos2x
4 2 4
%% xsinigx  cos2x
Ip=—- - +0Cq
4 4 g

Put the value of 7, and 7, in equation (i},
y=I+1;
X EINEN  CO52x
4

2
y=."og|."ogx|+%— +Cascy+cy=0C
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ay
.
dy = x"tan™! (XS)G"X

= XS I'c'n'."'u'_l (XS)

[dy = [x°tan™! {XS)G"X

Putx®=¢
= 2%y = it
= ;{2@'}(=E
Sa,
1
o tan~l | Hat - = [ddt | |dt+ o
fay - 3[ I J[thf H

Ising integration by parts

2 2
y:%[%+tan‘1t—]—t dt]+c

2(r2+1)
2
=£t tarn Lt lI ¢ t+e
& Bl +1
1 -1 1 1
=Ztfante-2 | 1- at +c
Y5 61[ t2+1]
= lt tan'lt—lt+ltan'1t+c
[&] &) &)
1 1
=—( +1)tan'1t——r+c
[a] &
= i“tz + l)ran'l t- t] +C
[a]

5o,
¥ o= é“xﬁ + 1) tan! {XS) - X3] +C
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. a
4 —_—=
sin" X —— = 005 X

COS N

dy = ——dx
SR X
cos X
[dy = | ———a
FinT x

Put sinx =t
cos xdx = dt

favy -1 5
¥ = +c
= - ! +c
3 sin® &
Vo= —%m3903x+c
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COSXd—y—CDSEX =cos 3x

a
cosx—y= CO5 33X +CO8 25
f=l's

Ay dcos¥x - Bcosx+2cosin- 1L

dx s XN

Ay doostx _Boosx Zcos?x 1
dx ol CO5 X [=al-3' COS X
a

—y= 4msiy -3 +2c005xK - sEC K

i

Y _q[095 2% + 1) 5 o nex - seox
i 2

dv = (2008525 + 2 -3+ 2008 ¥ - seC k] dy
[dy =[[2cos2x - 1 +2Cosx - sec i )iy

¥ =sin2x - x +2sinx -log |secx +tanx|+c
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Let

J1- xtady = xax

dy = N
\l'l—x4
Hlx
fay - | ==
1-x
X2 =
2wy = gt
Xy = E
2
it
[dy =]

241 - 2

1 ..
== t
¥ Esm (t)+c

Vo= %sm-l {Xz) +c
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Put

3+ xdy + xdy = 0
A3+ xdy = —xdx

=N

qy = (el

3+ X

[dy = -] ———a

\|I~:'|'+X

F+x=t2
dy = 2HFt
2
[dy = —j[t ;E]Etdt

[dy = zj(a- tz)dt

#3
=2|at- —
¥ [a 3]+u:

2
y+§t3—25t=c

3

y+%(a+xj§—2&«.ﬂa+x =C
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(1+x° }%—x =2tan" x
(1+x* ':.% =2tan " x+x

{2tantx+x0)

L e |

- A2t

jr =[] 2 Ja
b

a
1]

u!

-

¥ =|(2t +tant)d [tan" x =:]

[y

=_log|1+ x:|+|'_tan"'x':-: +ec
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ay

AV

» Ahog N
dy = x log xdy

[Qw = [xlogxay
v = log|x|[xax - I{%IXQ‘X}JX+C
Using integration by parts
2 2
= %."og |x|—j—dgx N+
2
x 1
= —lo - Z[xdvw +c
rRadd
z z
'y X
=lo -+
y =—log |- —
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dx
dy = {Xex —§+cos*2 XJG"X
[@y = [ xe dy - g]dx + [ cos? xay
[y =Ixexa'x—EjdX+][ﬂ}jx
2 2
=[XE'X—E[G"X+E[G"X+E[CDSEXG'X
2 2 2
[dy = [xe™ - 2[dx +%]co5‘2xa‘x

¥ =[ efdy - {lx xa‘x)dx]

Using integration by parts

1 Sm Ex

W =Xex—ex—2x+%s.fnzx+c
1.
% =Xex—ex—2w+zs.lr.-2x+c
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The given differential equation is:

[1 +x _._1.+'|] ......... _2_1;'+|l-
dx {_r'+.r:+_r+i}

2yt Ly
= dy = ————————dv

(x4 ]]{.‘r" . l_}

Integrating both sides, we get:

Let 2xt +x i Bx+( (2)
{x+]}{,x'?+i} v+l x4+l U
27 wx A+ A+(Bx+C)(x+1)

(x+1)(x* +1) (x+1)(x"+1)
= 2x  +x=Ax" + A+ Bx" + Bx+Cx+(
=2x +x=(A+B)x" +(B+C)x+(A4+C)



Comparing the coefficients of x2 and x, we get:

A+E8=12
BE+=1
A+C=10

solving these equations, we get:

A= B=

1
2}

substituting the values of &4, B, and C in equation (2), we get:

(3x~1)
(f +])

2¢%+x 11
(x+1)(x*+1) 2 (x+1)

l
+_
2

Therefore, equation (1) becomes:

!dyzé j' I e+ 1 I3‘f_' ldx’

x+1 2
::ry=%|0g[x+l)+% il - — | ———dx
=y= : |E‘H—I[I+l)+3-]‘- et - ! tan x+C

2 - 4 Jx+1 2
::-J,.-:%Iog[x+l}+ilug(xz+])—%tan"x+(!

= y= }I[E iug[x+ l)+ Jlog (_':2 + 1” - ; tan”' x4+ C

=y= %[{:H l}j (xl + I)j} —%tan" x+C

Now, y=1 whenx=10.

1 | _ .
:>I=Elog{l]—5tan "0+ C
] 1 .
= l=—xl——xl+C
4 2

==

substituting C = 1 in equation (3), we get:

}:-:%[lug[xnﬂ}z(f +I]S]m—itan"’ x+1
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.(3)



. fdy
==k, yioj=1
Sm(dx] v (0]

a . sin™ k
(e
dy = sin~! kdx

[y = | zin~Hedx

vy =xasinlk+c -—={i}

Put x=0,¢=1
1=0+¢c
l1=c
Putc=1in eguation (i,
v =xain k41

v —1=uxsntk
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dy
e =x+1, y(0)=3
dy

L= 1

_ og [x +1]

dy = log (x + 1)«
[dy = [log (x + 1)dx
% =Iog(x+ljjlxdx—j{

Using integration by parts

X
= x! 1) -
¥ = xlog(x +1) [[X+1}jx+c

1
=Xfog(x+1j—j[1—m w + o

1
X +1

lexdx}dx+c

=xlog(x+1)-x+iog(x+1)+c
¥ = [x+1)iog(x +1)- 5 +cC
Put w=3x=0
I=0+c
= c =3
Using equation (i),

yo=[x+1)log(x +1)-x +3
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c'(x)=2+015x, c(0) =100
cl{x)dx = [2+0.15x ) dx
o {x)a = | 2dx +0.15] xcb

2
Clx)=2x +D.15?+c

Putx = 0,c(x) =100
100=2(0)+0+c
100 =¢c

Putc =100 in equation (i},

52
c(xj =25 + (D. 15j?+ 100

Differential Equations Ex 22.5 Q25



v =—log|x|+c
Putx =-1andy =0
OD=0+cC
c=10
Putc = 0in equation (i),

¥ =-log|x|,x <0
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T :
-1} ==1y(2)=0
x|x b L)
d__1
& x(x*-1)
=k
x{z’ -1}
£ &
= |
L ~|\_x|_x _ll_;l
1, 1 1 1.1
Veo| —di—| =t | —
5 ]11—1 jx ]jx+1
1 1
=;lu}g|x—1|—1u}g|x|+jlﬂg|x+1|+c

¢ =log |2|—%1:}g|3|
Putting the value u}f;: we have

1 1
¥ =jlu}g|x—1| —log |x|+jh}g|x +1+e¢






