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Exercise 9.5

Question 1:
dy .
—+2y=sinx
dx

Answer

dy 2
The given differential equation is  — -+ 2y =sinx.
o dy ;

This is in the form of s + py = QO(where p=2 and Q =sin x).

ux
Now, L.F =e'['”h =ch'£‘ = gl
The solution of the given differential equation is given by the relation,
»(LF)= [(Qx1F)di+C
= ye = Isin x-e"dx+C (1)

. b
Let/ = |sinx-e™".

= [ =sinx- J'e’"d.\'— I(%(sin x): _.'ez'd\' |<b.

.\

. e ‘
= [/ =smx- - JT COSX" == ld.\'
2 2

Y4 \ =)

S p im‘ l[w\\ e jL -(cos x)- !e"dr) ]

o - frmr e

esiny 1
== -
2
esinx e cosx B
== - - 3 I(sm xe )dr

2

2 A
=1
5. &% .
=~/ =—(2sinx—cosx)
44

=1= %(Bsinx—cos.\')

Therefore, equation (1) becomes:
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10
J..\
-~

yer' =< (2sinx—cosx)+C

= y=—(2sinx—cosx)+Ce™

l_/||_. &

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

Question 2:
dy g
—43y=e""
dx

Answer

The given differential equation is ﬂ + py=0 (where p=3andQ =¢ ).
Now, LF = eIN\ :eﬁ“ =e™, h

The solution of the given differential equation is given by the relation,
y(LFE.)= I(Qxl.F.)d.\'-rC

=y’ = I(e = xe”)+C

=yt a I(>"¢1.\'+C

= ye’t =" +C

= y=e¢"+Ce™

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

Question 3:
LS.
dx x
Answer

The given differential equation is:

@ +py =0 (where p = = and Q = x")
dx *

1
pdy dy o0
Now, LF = eI = e.j' =e"" = x,

The solution of the given differential equation is given by the relation,
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yuf)=ﬁQxLRya+c
= y(x)= J’(.\"' -x)dx+C

= xy= J‘.\'“‘d\’ +C
-

X .
=>xp=—+C
4

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

Question 4:

dy 1L
—+secxy=tanx| 0Sx<—
dx 2 /

Answer

The given differential equation is:

/ ’
(—;— + py = O (where p=secx and O = tan x)
dx

Now, LF = L’IM = o/ P = sec x + 2N x.
The general solution of the given differential equation is given by the relation,
Y(LE)= [(QxLF.)dy+C
= y(secx+tanx)= Ilan x(secx+tanx)dx+C
= y(secx+tanx)= Isec xtan xdx + Itan: xdx +C
= y(secx+tanx)=secx+ J.(sec: x—1 )clx +C

= y(secx+tanx)=secx+tanx-x+C
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Question 5:

X

f cos 2xdx
)
Answer

"
Let/ = J‘f cos 2xdx
]

T
Icos 2xdx = [ 51n7...\ ] =F(x)

By second fundamental theorem of calculus, we obtain

1=F(§]—F(O)

1| . | .
= —[sm 2(—]—sm ()]
2 2

- %[sinn —sin0 |

= ;[0— 0]=0
Question 6:
g 2y=x"logx
dx
Answer

The given differential equation is:

dy 2
x—+2y=x"logx

dx
dv 2
=>—+—y=xlogx
dx x

This equation is in the form of a linear differential equation as:

) 2
L4 + py =0 (where p == and Q = xlog x)
dx X

pdx Zds e ox 2
Now, L.F =ej =e'[‘ =M = gl = 32

edukalpclasses.com

The general solution of the given differential equation is given by the relation,
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»(LF.)= [(QxLF.)dx+C
=5 k= I(\ log.\'-.\':)cL\'+C

= I( x'logx)dx +C

= x’'y=logx- I.\"‘dx - I[le\_ (logx)- _[.x“dx]-l,\' +C
dr

; ' o1 x
=y y=logx.—- ﬂ —v'——}lﬁ-C
4 \x 4
A .
=X y= tlogx 1 '[.\"c/.\'-fC
4
4 . 4
= xly=2 O8% loga Y
. 4 4 4

=x'y= %.\'4 (4log x=1)+C

= y= %.\‘: (4logx=1)+Cx *

Question 7:
dy 2
xlogx—+y=—logx
dx X
Answer

The given differential equation is:

dy 2
xlogx—+y=—logx
dx X
dy y 2
==
dx xlogx x°

This equation is the form of a linear differential equation as:

dy : 1 2
—+ py =0 (where p = and O=—)
dx xlog x X
|
mly . dx /
NGwIE =l s ej" g = s} - Jog x.

The general solution of the given differential equation is given by the relation,
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y(LF)= [(QxLF)dx+C

5
:>y|og_r=J{ = logx]ai\'+(‘ (1)
o

Now, I( 2, log .\')dx = ZI[IOg X- l, Jd\:
2 X’

[ 1 d 1
log x- IFdx— J{t—{;(logx)- '[Xl d.\}d.\}

-

e

- l_og_x+ [ l‘([".J

Il
o

I
rJ

Il
L

X 5,0

[ Jogx |
Y A

2
=="(1+logx)
X

|
12

/ .) \‘
Substituting the value of J‘L%log X |dx in equation (1), we get:
B J

5
viogx=-=(I1+logx)+C
X

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

Question 8:
(I +x° )(/_1' +2xy dx = cot xdx(x #0)
Answer
(1+x° )dy+2xy dx = cot xdx
dy 2xy  cotx
& 142 142
This equation is a linear differential equation of the form:
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N Dy e
i+p_1'=Q(\\‘hcrcp: "\, and 0= w[{)
dx 1+ x° 1+ x°
Now, LF = c'[M =¢'J"'-;"m = ew(m'] =1+x°,

The general solution of the given differential equation is given by the relation,
y(LF.)= [(QxLF.)dx+C

= y(14x%)= J’[C""‘: x(l+.\'2)]dx+C

1+x"

= }"(l +x° ) = Icot xdx +C

= _1'(1 +x° ) = log‘sin xj+C

Question 9:

i,-
x4y xaveota= 0(x=0)
dx
Answer

dy
x—+y=x+xycotx =0
dx

dy :
= x—+ y(l+xcotx)=x
dx

dv ( 1 ]
= —+|—+cotx |y =1
de \x

This equation is a linear differential equation of the form:

ﬂ+p}'=Q (where p=l+cot.\- and O =1)
X

P |
lf\h I‘ :W”I g N" log x+boed sin ¥ Joe( ¥ Y .
Now, ILF =¢’ =¢ = lorrrleetsing) _ pleelxsinn) _ voinx.

The general solution of the given differential equation is given by the relation,
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y(LF)= [(Qx1F.)dx+C
= y(xsinx) = I(lx.\'sin.\')d.\‘+(‘

= y(xsinx)= _[(.\‘sinx)d.\-+(‘
dx

= y(xsinx)=x Isin.\'d\' - i(\) Isin .\'ci\'] +C

= y(xsinx)=x(-cosx)- II (—cosx)dx+C

= y(xsinx)=—-xcosx+sinx+C

—XCcosx  sinx &
: ." = - + . 2% -
xsinx  xsinx  xSinx
| C
= y=—Ccot-x+—+—;
X xsinx

Question 10:

dy
X+ y)==
(\ ")dr

Answer

(.r+_\.‘)(—1"i=l
dx

dy |
Ty —
dce x+y

dx
= —=x+y
dy

This is a linear differential equation of the form:

%‘; +px=0 (wherep=—land O=y)
ax

NGWIF w ag  wr,

The general solution of the given differential equation is given by the relation,
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*(LF.)= [(Qx1F.)dv+C
— 5 J'(}-‘-e"')cb‘-&-c

=xe’ =y- Ie“dy - f[ L (v) je"dy]d_\' +C

dy

= xe’ y(—e“')— I(—e"')d)w(.‘
=xe”’ =—ye’ + Jl(. *dy+C
—>xe'=—ye' -’ +C
=>x=-y-1+Ce’

=>x+y+1=Ce’

Question 11:
ydx+(x—y )dy=0

Answer
ydx +(x—y3 )d_v =0

= ydx = (_v: - .\‘)dy

2

dc _y -x _ gt
dy Y Ty
dv x

D —t—=y
dv vy

This is a linear differential equation of the form:

d + px =Q (where p = land O=y)
dx v

|
“ Py I & 0
Now, LF :eI =¢7 =W =y

The general solution of the given differential equation is given by the relation,
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¥(LF)= [(Qx1LF.)dy+C
= xy= J()'-_r)d_r+C
=>xy= J}-‘:(/_\’-FC

3
v
=>xy= i? +C

y' C
= X = —
3 vy
Question 12:
- dy
x+3y )—=y(y=0
( ’ )cl\‘ g )
Answer
dy
(x+3y°)==
dx
dx  x+3)°
de x+3y° x
— = — =43y
dy y ¥
dx x
= ——-—==3y
dv y

Chapter - 9
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This is a linear differential equation of the form:

o + px =0 (where p=— Ivand 0=3y)

lrv

oy
Now, LF = ej.p‘" =e I'

)

edukalpclasses.com

The general solution of the given differential equation is given by the relation,
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x(LF.)= [(QxLF.)dy+C

= .rxl = I(3_"xl]c{l' +C
-" v"
=X=3y+C
y

=x=3y"+Cy

Question 13:
dy

[ g , T
—+2ytanx =sinx; y =0 when x ===
dx 3

Answer
dy 3 .
——t+2ytan xy =8 x.
The given differential equation is @

This is a linear equation of the form:
1y .
E/:‘« + pyv = O (where p=21tan x and O = sinx)
X

Py JZIan.NI.v 2 log|seea] Jou[3ee* L'I >
=¢ =e =€ B SCCu

Now, L.FF = e'f

edukalpclasses.com

The general solution of the given differential'equation is given by the relation,

Y(LE)= [(QxLF.)dy+€
= _1'(sec: .\') = J(sin x-sec” ¥)dx +C
= ysec’ x = J.(sec x-tanx v +C

= ysec” x =secx +C (1)

WA

Now, Vy=0atx=

Therefore,

s T 13
Oxsec” —=sec—+C
3 3

=0=2+C

=C=-2
Substituting C = -2 in equation (1), we get:
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ysec® x=secx—2

2
= y=C0SXx—2C08" X

. . . . . . . )= =) 2y
Hence, the required solution of the given differential equation is » = 0S¥~ =C0s X

Question 14:
2\ dy 1
(l + x° )—‘ +2xy = ~:y=0whenx=1
dx 1+ x°
Answer
2 " I
(l +x° )14- 2xy =
dx 1+ x°
dy  2xy 1
_+ =

dx 1+x° _('H_\.l)2

This is a linear differential equation of the form:

L +py =0 (where p= =Y _and 0= —l—‘-.;')
d\’ I =X (l 7 J

2 xuly .
Now, LF =eJ’Nr =eJ""-"‘ ) e,

The general solution of the given differential equation is given by the relation,
y(LF)= [(QxLF.)dx+C

: = -(I f .\':) dx+C

:y(l+x‘)= m

:>,1'(l+x3)= Il +l\__, de+C

= y(1+x°)=tan™' x+C (1)
Now, y = 0 atx = 1.

Therefore,

O=tan'1+C

=»c=-2
4
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Substituting C= _E in equation (1), we get:
|

(1 +x:>)= tan” .\'—g—

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

Question 15:
dy : T
——3ycotx=sin2x;y =2 whenx=-—~
ax
Answer ;
dy .
The given differential equation is 7’-—3)'cot.\' =sin 2x.
ax

This is a linear differential equation of the form:

1y , ¢
% + py =0 (where p==3cotx and Q= sin2x)
ux

y g L
Now, LF :(’IJ’ ] =@ JJ e =e & =e """"‘I = — l] 5
Sinx
The general solution of the given differential'equation is given by the relation,
y(LF)= [(QxLF.)dx+€

I . I ,
+———= |[ sin2x.—— |+ C
SIn” x sm- x

= ycosec’y =2 j(cot xcosecx ) dx +C

=V

=5 ycosec’'x = 2cosec x +C

-

J

9

= .\' = — —F 3
cosec x  cosec' x

= y=-2sin" x+Csin’ x (1)

Therefore, we get:
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2=-2+C

=C=4
Substituting C = 4 in equation (1), we get:

y=-2sin’ x+4sin’ x

= y=4sin" x-28in" x

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

Question 16:

edukalpclasses.com

Find the equation of a curve passing through the origin given that the slope of the tangent

to the curve at any point (X, y) is equal to the sum of the coordinates of the point.

Answer
Let F (X, y) be the curve passing through the origin.
. \ dy
At point (X, y), the slope of the curve will-be e
ax
According to the given information:
dy
=X
dx
dy
——y=X
dx

This is a linear differential equation of the form:

{ ’
£ pv =0 (where p=-1and O = x)
dx

Now, LF = (’Iﬂm = ("[(_l)'h =e .

The general solution of the given differential equation is given by the relation,
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y(LF)= [(QxLF.)dvr+C
= ye " = j.\'c'"d.\'+C (1)
Now. I.\‘c’"d\‘ =% I( ‘dx — [[—:;/\—(\) Iu' '(/.\‘]d.\'.
=—xe ' — J-—c_ “dx

~xe™" +(—L"‘)
=—¢"(x+1)

Substituting in equation (1), we get:

ye'l=—e " (x+1)+C

= y=—(x+1)+Ce¢’

= x+y+l=Ce" -.(2)

The curve passes through the origin.

Therefore, equation (2) becomes:

1=C

>C=1

Substituting C = 1 in equation (2), we get:

x+y+l=¢

Hence, the required equation of curve passing through the origin is™

Question 17:

edukalpclasses.com

Fy+l=e".

Find the equation of a curve passing through the point (0, 2) given that 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.

Answer

Let F (x, y) be the curve and let (x, y) be a point on the curve. The slope of the tangent

dy
to the curve at (x, y) is dx

According to the given information:
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dy .
—+5=x+)
dx
= D _ y=x—35
de

This is a linear differential equation of the form:

51;_~+ pv=0 (wherep=—land Q=x-35)
dx

Now, L.F =L’J‘M =eﬁ L =e™,
The general equation of the curve is given by the relation,
y(LF.)= J(Qx LF.)dx +C
=>y-e'= [(.\'-—5)«: ‘dx+C (1)
. .. d -
Now, I(,\'—S)e dr =(x=5) |e ‘dx - —(.\‘—5).Ju dx (dx.
dx

=(x=5)(-e")- _f(—e *
=(5-x)e " +(=e ')
=(4-x)e"’
Therefore, equation (1) becomes:
ye ' =(4-x)e " +C
=>y=4-x+Ce¢’
=x+y-4=Ce’ a2
The curve passes through point (0, 2).
Therefore, equation (2) becomes:
0+2-4=Ce°
>-2=C
>C=-2
Substituting C = -2 in equation (2), we get:
x+y—4=-2¢"
= y=4-x-2¢"
This is the required equation of the curve.
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Question 18:
1 4 y |
» y=2x
The integrating factor of the differential equation dx is

A. e™
B. e”

c. x
D. x
Answer

The given differential equation is:

dy >
X——-y=2x"
dx
L A 2x
dx x

This is a linear differential equation of the form:
g + py =0 (where p= 4 and O =2x)
dx X

The integrating factor (I.F) is given by the relation,

. I;xh

[ I' -log g+ ) 1 l

- ll
S liE =e‘" =g =p v ==

Hence, the correct answer is C.

Question 19:

The integrating factor of the differential equation.

(I—_L‘z)%{w:u_v(—l <y<l)

Y=l
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B. '

¥ =l
C. I

1-y?

D. ]

1- y2
Answer

The given differential equation is:

dv  x ay
=+

a 1-y° 1-3¢
This is a linear differential equation of the form:

ay

)

dx L )
Laf? pv =0 (where p = L and O =
dy =3 -y

The integrating factor (I.F) is given by the relation,

. I;xh

1
[N e B O i e l
~LLF =e =e ' =g’ =e yi-» :\f-:‘;
|_.‘..

Hence, the correct answer is D.
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