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Exercise 9.6 Page: 413

For each of the differential equations given in Exercises 1 to 12, find the general solution:

1:

g+2y:sinx
dx

Solution:

d .
The given differential equation is d—y + 2y =sinx
X
. dy .
This is in the form of d_ + py = Q (where p = 2 and Q = sinx)
X

dx 2dx
Now, L.F = eIp = eI =2
The solution of the given differential equation is given by the relation,

Y (Lf)=[(QxLF)dx +C
= ye™* = Isin x.e*dx +C 1)
Let [ = J-sin x.e”*

=1= jsin X.Iezxdx - I(di(sinx).jez"dxjdx

X

2x 2x
=1I= sinx.e— —J. cosx.e— dx
2 4
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esinx 1 . <
:I:T—E_cosxj e’ —j( cosx)j 2 dx)dx}
2X _*
:>I:ﬂ—l cost-——J‘{ s1nx }dx}
2 2

—1= e” ;inx g ZOSX :Zj(sinx.ez")dx

e . 1
=1 :—(2s1nx — cosx) —-—t
4 4

5

:>ZI: (2sinx —cosx)

c_
4
er
=1= T(Zsinx —CosX)
Therefore, equation (1) becomes:
2x
e .
ye™ = ?(2smx — cosx) +C
1 : -2x
=>y= §(2s1n— cosx) + Ce

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

2:

dy -2X
—+3y=e
dx Y

Solution:

dy -2x
The given differential equation is 5 - +3y=e (wherep=3andQ=¢ "

dx 3dx
Now LF = ™ =l —3»
The solution of the given differential equation is given by the relation,
= ye’* = J.(efz" x e ) +C
= ye* = Iexdx +C

=ye*=e*+C

=y=e¢*+Ce™*
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This is the required general solution of the given differential equation.

3:
dy_y_p
dx x
Solution:

The given differential equation is:

(Where p :l and Q =x7)
X

1
dx —dx
Now, LF = ¢/’ el gy
The solution of the given differential equation is given by the relation,

logx

= y(x) = I(xz.x)dx +C

:xy:IX3dX+C

4
X

=>xy=—+C
YTy

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

4:

dy V4
— +secxy=tanx| 0<x<—
dx 2
Solution:

The given differential equation is:

(where p = sexx and Q = tanx)

sec.xdx elog(sec x+tanx)

dx
Now LF. ejp = ej =sec X +tan x
The general solution of the given differential equation is given by the relation,
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= y(secx + tanx) = Itanx(secx +tanx)dx + C
= y(secx + tanx) = Isecxtan xdx + J“[&ln2 xdx +C

= y(secX + tanx) =secx + J(sec2 X — l)dx +C

= y(secx + tanx):secx +tanx —x+C

5:

X

J.OE cos 2xdx

Solution:
X

Letl= J.O5 cos 2xdx

J.costdx: (sinjxj =F(x)

By second fundamental theorem of calculus, we obtain

I:F(%j—F:(O)

= l sinZ(zj —sin0
2 2

= %[sinﬁ —sin0]

~~[o-0]=o0

6:
xg +2y=x"logx
dx

Solution:
The given differential equation is:

xg+ 2y =x"logx
dx

:g+gy:xlogx
X

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

2
(Where p=—and Q =x log x)
X

2
dx =dx
Now,IF=e:jp :ejx = g?loex —glogx” — 2
The general solution of the given differential equation is given by the relation,

y(LF)=[(QxLF)dx +C
=yx’ = I(xlog XX’ )dx +C

= xzy:J‘(x3 logx)dx +C

2logx log x>

X

= xzyzlogx.jx3dx —I[dd (1ogx).Jx3dx}dx +C

4 1X4

= x’y=logx.—— [| =2 |dx + C

Y= oERy Ix 4

oo X logx 1 5
=>Xy= 2 —jde+C

4
szy:x 1ogx_lx_JrC
4 4 4

7:

xlogxﬂ +y= glogx
dx X

Solution:

The given differential equation is:
dy 2

xlogx—+y=—logx
dx

d 2
_dy, oy _2

2

dx xlogx x
This equation is the form of a linear differential equation as:
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and in)

(Where p = >
xlogx X

dx —dx X
Now, LF = eI - ej"bg =" 8" — oo x
The general solution of the given differential equation is given by the relation,

y(I.F) = I(Q X I.F)dx +C

= ylogx = I(%logx}lx +C....(1
X
Now, I(%logx]dx: 2j(logx.%jdx
X X
=2 logx.j%dx — J{i(logx).J’de}dx}
i X dx x°

A DG

[ logx 1
=2| - + | —=dx
Jeo]

X

5 _logx_l}
. X X
2

=——(1+1
X( +logx)

2
Substituting the value J.(—Zlog dex of in equation (1), we get:
X

ylogx = —2(1 + logx) + C
X

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

8:
(1 +x° )dy + 2xydx = cotxdx(x * O)

Solution:

(1 +x° )dy + 2xydx = cot xdx

:g+ 2xy  cotx

dx 1+x> 1+%°
This equation is a linear differential equation of the form:
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2x cotx
(Where p= and Q= j

1+x° 1+x°

2x
pd —dx log(1+x?
Now, L.F. eI i :ej”Xz :eog( <) =1+x’
The general solution of the given differential equation is given by the relation,

y(LF)=[(Qx1F)dx +C

= y(1+ XZ):I[IC_(:UZ x(l + xz)}dx +C
X

:>y(1+x2):_[cot xdx + C
:>y(1+X2):log |sinx|+C

2

X?+y—x+xycotx:0(x;t0)
X

Solution:
Xﬂ+y—x+xycotX:O
dx
= xg+ y(lcotx)yzl
dx
:xg+(l+cotx)y=1
dx \x

This equation is a linear differential equation of the form:

(Wherep=l +cotx and Q=1)
X

1
pdx I(f+cot xjdx log+1 . ) . .
Now, L.E. = eI =e ¥ glogloe(sinx) _ glog(xsinx) _ o iy

The general solution of the given differential equation is given by the relation,
y(I.F) = J(Q X I.F)dx +C
= y(xsinx) = j(l X xsinx)dx +C

= y(xsinx) = j(xsinx)dx +C

dx

= y(xsinx) = x_[sinxdx - J.[i(x).jsinxdx} +C
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= y(xsinx) =x —(cosx)—jl.(—cosx)dx +C
= y(xsinx) =-xcosx +sinx +C

—XCOSX  sInx C
+ +

= Y= , ,
XsiInxX  XsInX Xsinx

|
= y=—CotX + —+—
X XSsmx

10:
dy
x+y— |=1
( ydxj
Solution:
dy
x+y—|=1
( ydxj
1
dx x+vy
dy
=2 =x+
dx Y
dy
== —Xx=
dx Y

This is a linear differential equation of the form:

(Wherep=—1and Q =vy)

dx
Now, LF == eIp = Je_dy ="c" 4
The general solution of the given differential equation is given by the relation,
y(LF)=[(QxLF)dy+C
=>xe”’ = j(y.e‘y )dy +C

=xe ¥ = y.J.e*ydy —~ J.{diy(y).jeydy} dy +C

=>xe”’ = y(—e‘y) - I(—e_y )dy +C

=>xe ' =—-ye’ + J-e*ydy +C



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S  NCERT Solutions for Class 12 Maths Chapter 9- Differential Equations

The Learning App
=xe ' =-ye’ —e "’ +C
=>x=-y—-1+Ce’

=>x+y+1=Ce’
11:
ydx+(x—y2)dy:0

Solution:
ydx+(x—y2)dy:O
= ydx + (y2 —~ x)dy

dx _y-x_ X
dy 'y

Ay x_
dx vy

This is a linear differential equation of the form:

(Where p= l and Q=Yy)
y

1
X —d
Now, LF. = ejpd = ej2 e e Y =elogy — y
The general solution of the given differential equation is given by the relation,
y(LF)=[(QxLF)dy+C
= Xy= -[ yzdy +C

3

z>xy:y—+C
3
3
:>x:y—+g
3y
12:

(x + 3y3)j—z= y(y>0)

Solution:
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x+3y° )2 =
(x+3y’) 5 =Y
dy__ vy
dx x+3y’
dy_x+3y _§+3y
dx y y
dy 'y

This is a linear differential equation of the form:

(Where p =—l and Q=3y)
y

y

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

y(LF)=[(QxLF)dy+C

:xxlzj(3yxljdy+C
y

_g © [7j
d _ g 1
Now,I.F.:eIpy:er:el"gy:e Vo=

y
:>§=3y+C
y
:>x=3y2+Cy

For each of the differential equations given in Exercises 13 to 15, find a particular
solution satisfying the given condition:

13:

g+ 2ytanx =sinx;y =0 when x =z
dx 3

Solution:
. . . .. dy .
The given differential equation is d_ + 2ytanx =sinXx
X
This is a linear equation of the form:

(Where p = 2tanx and Q = sin X)

pdx 2 tan xdx 21 log (sec? x
Now, LF = eI :ej P (sx) =sec’ X

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

https:fbyjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S  NCERT Solutions for Class 12 Maths Chapter 9- Differential Equations

The Learning App

y(LF)=[(QxLF)dy+C
= y(sec2 X) = J.(sin x.sec’ X)dX +C
= ysec’ X = I(secx.tanx)dx +C

= ysec’ x =secx + C (D)
7
Now, y =0 at ng
Therefore,
pis 7
0xsec’ —=sec—+C
3 3

=0=2+C

=C=-2

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

=>y=cosX —2cos’ X

Hence, the required solution of the given differential equation is y =C0OSX — 2cos’ X

14:
(1+><2)j—z+2xyzl+x2 ;y=0 when x =1
Solution:
d
(1+xz)d—z+2xy=1+X2
dy 2xy .

d_x+1+x2_(1+xz)2

This is a linear differential equation of the form:

2X 1
(Where p = —and Q = =)
1+x (1 + xz)
2xdx )
Now LF. = ejpdX = eI e — elog(1+X ) =1+x*

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

y(LF)=[(Qx1F)dx +C
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:>y(1+x2): ﬁ.(l+x2) dx +C
:>y(1+xz):_|‘l+x2 dx +C
:>y(1+x2):tan’lx+C ...... (1)

Now,y=0atx=1.
Therefore,

—c=-=
4

T
Substituting C = —Z in equation (1), we get:

y(1+x2)=tan_1x—%

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

15:

gy _ 3ycotx =sin2x; y =2when x = 4
dx 2
Solution:

o : .. dy ;
The given differential equation is d_ —3ycotx =sin2x
X
This is a linear differential equation of the form:

(Where p =— 3 cot x and Q = sin 2x)

1
sin’ x
The general solution of the given differential equation is given by the relation,

y(LF)=[(QxLF)dx +C

=Y. _13 :j{sian. '13 }dx+C
sin” X sin” X

. 1
Ipdx _ e—3jcotxdx _ e—3log‘smx‘ —o og sin x _

Now, LF.=¢

= ycosec’X = 2j(c0txcosecx)dx +C

= ycosec’x =2cosecx + C
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2 3
+

COS CCZX COS GC2X

=>y=-
=y =-2sin’ x + Csin’ x

T
Now, y:2atx=5

Therefore, we get:
2=-2+C
=C=4

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

y =-2sin’ X + 4sin’ x

= y=4sin’ x —2sin’ x

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

16:
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.

Solution:
Let F (x, y) be the curve passing through the origin.

d
At point (X, y), the slope of the curve will be d_y
X

According to the given information:

dy

< =x+

dx 4
dy

= L =—y=X
dx 4

This is a linear differential equation of the form:
(Where p=—1 and Q =x)

dx —1)dx _x
Now,I.F==eJp =ej( ) =¢e
The general solution of the given differential equation is given by the relation,

y(LF)=[(QxLF)dx +C

Now, jxe"‘dx = xje"‘dx — J{di(x).je_"dx}dx

X

=—xe ¥ — Je‘xdx
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=-xe " + (—ef" )

=—c (X + 1)
Substituting in equation (1), we get:
ye X  =—e(x+1)+C

:>y:—(x+1)+CeX

=x+y+1=Ce" n(2)

The curve passes through the origin.
Therefore, equation (2) becomes:

1=C

Substituting C = 1 in equation (2), we get:
=>x+y+1=¢"

Hence, the required equation of curve passing through the originis X +y+1=¢"

17:

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.

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

curve at (X, y) is 2

dx

According to the given information:

ﬂ+5:x+y

dx

:g—y:x+5
dx

This is a linear differential equation of the form:
(wherep=—land Q=x-15)

dx —1)dx X
Now, LF. =™ = ol _¢
The general equation of the curve is given by the relation,

y(LF)=[(QxLF)dx +C
=ye " :j(x—S)e"‘dx+C ...... (1)

d

Now, j(x —5)edx =(x— S)Ie_xdx — J[d—(x — 5).Je_xdx}dx

X
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-9 oo
=(5-x)e™ + (e*")
= (4 - X)e_X

Therefore, equation (1) becomes:

The curve passes through point (0, 2).
Therefore, equation (2) becomes:
0+2—-4=Ce0

=-2=C

>C=-2

Substituting C = -2 in equation (2), we get:
X+y—4=-2¢"

=>y=4-x-2¢e"
This is the required equation of the curve.

18:

d
The integrating factor of the differential equation X d_y —y= 2x’is
X

A e "
B. e’

1
C. —
X

D.x

Solution:
The given differential equation is:

dx x
This is a linear differential equation of the form:

1
(Where p=—— and Q =2x)
X

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

ejpdx

J.idx _ eflogx _ elog(x—l) _ X*1 _

~LF. =¢
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Hence, the correct answer is C.

19:
The integrating factor of the differential equation.

(1—y2)3—§+yx:ay(—l>y<l)

Solution:
The given differential equation is:

(l—yz)z—i+y><:ay

dy  yx _ ay
dx 1-y* 1-y’

This is a linear differential equation of the form:

=

(Wherep=—1 Y and Q= y )

3 2
= I-y
The integrating factor (I.F) is given by the relation,
Ipdx
€
o _ S _ i) Pl
~1.F=¢ =¢ 7 =e¢? =e =

Hence, the correct answer is D.
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