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Chapter-9.6

NCERT Mathematics Class 12

ﬂ+2y:sinx
dx

The given differential equation is j_y +2y=sinx-
X
This is in the form of ? +py= Q (Where p= 2 and Q= sin x)
X

Now, LF= Jro e

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

= ye™* =J.sinx.ez"dx+C (1)

Let 1= J.sinx e

=1= sinx~'fezxdx —I(di(sinx)-'[e2‘jdx

X

2x 2x

62 —J.(cosx.e2 jdx
e sinx 1 . d x
=1I= . —E{cosx.jef —J‘(d—x(cosx)-fe2 dx)dx}
2x _: 2x 2x
:>I=e SlnX_l cosx_e —I (—sinx).e dx
2 2 2 2

=I=sinx-

2X ¢ 2x
G P COsx—lj(sinx.ez")dx
2 4 4
2x 1
== (2sinx—c0sx)—ZI
5 2x
:>le (2sinx —cosx)
2x
=2 (2sinx —cosx)

Therefore, equation (1) becomes:



3x

2x
2x

(] =
4 5

(2sinx —cosx)+C

=y :é(2sinx —cosx)+Ce ™

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

dy -2
—+3y=e""
dx Y

It is given that % + 3y =e X

This is equation in the form of % + py = Q (where, p =3 and Q = e~ %¥)

Now, LF. = e/ Pdx = g 3dx — ¢3x

Thus, the solution of the given differential equation is given by the relation:
y(LF)=[(Q X LF.)dx + C

= ye3* = [(e7* x e*X)dx + C

= ye3* = [e¥dx + C

= ye3x =X+ (C

y - = e-2x 4L Ce-3x

Therefore, the required general solution of the given differential equation is y = e>* + Ce-

d
dy | ¥ o

dx x
The given differential equation is:

g+py=Q(wherep=landQ=x2j
dx X

1
pdx —dx
Now, LF= ej = ej gl -y

The solution of the given differential equation is given by the relation,
y(LF.) = [(QxLF.)dx +C
=y(x)=[(x"x)dx+C
=Xy = Ix3dx +C
4

X
=>xy=—+C
Y 4

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

ﬂ+secxyztan[0£x<gj

X



It is given that % + (secx)y = tanx
This is equation in the form of % + py = Q (where, p = secx and Q = tanx)

Now, LF. = e/ pdx = gf secxdx — glog (secx+tanx) — gacy + tanx

Thus, the solution of the given differential equation is given by the relation:
y(LF)=[(Q X LF.)dx + C

= y(secx + tanx) = [ tanx(secx + tanx)dx + C

= y(secx + tanx) = [ secxtanxdx + [ tan?xdx + C

= y(secx + tanx) = secx + [(sec?x — 1)dx + C

= y(secx + tanx) = secx + tanx — x+ C

Therefore, the required general solution of the given differential equation is
y(secx + tanx) = secx + tanx — x + C.

Ioicos 2x dx

Let 1= Licos 2x dx

Icost dx :(s1n2xj

=F(x)

By second fundamental theorem of calculus, we obtain

IzF(gj—F(O)

=l sin2(£]—sin0
2 2

= %[sinn —sin0]

—2[0-0]=0

xﬂ+2y:x2 logx
dx

It is given that X% + 2y = x%logx
dy 2 _
=ty = xlogx
This is equation in the form of Z—z + py = Q (where, p= % and Q =xlogx)
Now, LF. = e/pdx = eI — g 2l0g%) — glogx? — 2
Thus, the solution of the given differential equation is given by the relation:

y(LF.) = [(Q X I.F.)dx + C
= y.x% = [(xlogx.x*)dx + C



= x2y = [(x3logx)dx + C

= x%y = logx. [ 3dx — [ [-= (logx). [ x3dx| dx + C
x4 1 x*

= x%y = logx.7 - f (E'T) dx + C

x*logx 1
= x2y =29 JJxPdx+C
4
x*logx 1 x*
ﬁxzy_ 4g _Z:+C

= x%y = 1—16x4(4logx -1D+C
=y= 1—16x2(4logx —1)+Cx?
Therefore, the required general solution of the given differential equation

1
= 2 —
Y=1¢ x%(4logx — 1) + Cx 2

xlogxﬂ+y:zlogx
dx X

The given differential equation is:

xlogxd—y+y=zlogx
dx X

2
Yy 2

4+ — =
dx xlogx x’

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

ﬂ+py:Q(wherep=X101 XandQ:%]

dx

1
Now, LF= A eIT"ng =¢"esY) — oo x
The general solution of the given differential equation is given by the relation,
y(LF.)=[(QxLF)dx +C

= ylogx :j(x—zzlongdx+c (1)
Now, j(ilongdx ZI[log izjdx
:2logx j—dx j{ (logx) jiz } }

el

:2_ logx j_d}




:2[_10&_1}
X X

2
=——(1+1
X( +logx)
Substituting the value of J.(%logx) in equation (1), we get:
X

ylogx = —2(1+logx)+C
X

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

(1+x2)dy+2xy dx =c0txdx(x #* O)

It is given that (1 + x2)dy + 2xydx = cotxdx
d_y 2xy __ cotx
dx = (1+x2)  1+x2

.. . . d_y _ — 2x —
This is equation in the form of L, TPy = Q (where, p Tox?) and Q

2x
Now, LF. = e/ pdx = e ErA)™ _ glog(1ex?) 1 4 x2

Thus, the solution of the given differential equation is given by the relation:
y(LF)=[(Q X I.F.)dx + C

=y.A+x) = [[ 22 A +x)]dx+C

=y.(1+x?%) = [ cotxdx + C

= y(1 + x?) = log|sinx| + C

Therefore, the required general solution of the given differential equation is

y(1 + x2) = log|sinx| + C

xj—y+y—x+xycotx:0(x¢0)
X

xﬂ+y—x+xycotx=0

dx
:Xd—y+y(1+xc0tx)=x
dx

:ﬂ+(l+cotxjy:1
dx \x

This equation is a linear differential equation of the form:

g+py=Q(wherep=l+cotxanszl)
dx X

NOW, LF= eJP dx _ eI[;ﬂotxjdx _ elogx+log(sinx) _ elog(xsinx) — xsinx

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



10.

10.

11.
11.

y(LF.)=[(QxIF.)dx +C

= y(xsinx) = [(Ixxsinx)dx+C

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

= y(xsinx) = xjsinx dx —J‘[%(X)J‘sinx dx} +C
= y(xsinx)= x(—cosx)—fl-(—cosx)dx +C

= y(xsinx)=-xcosx +sinx +C

—XCOSX sinx C
=>y= + +

X sin X XsinxXx xsinx

1 C
= y=—cot-X+—+—
X Xsinx

y_
dx
3 2 dy
It is given that (x + y); =1
v _

(x+y)

dx x+y
dx
= i +y
=& =
dy .
This is equation in the form of Z—z + px = Q (where,p=-land Q=y)

Now, LF. = /P& = o/ -y = o-¥

Thus, the solution of the given differential equation is given by the relation:
x(LF.)=[(Q X I.F.)dy + C

= xe¥ = [[y.e¥]dy +C

=xeV=y[e ™ —f[%(y)fe‘ydy] dy +C

=xe Y =y(—e V) — [(—eV)dy + C

=xe Y =—-ye Y+ [eVdy+C

= xe Y =—ye YV —eV+C

=>x=-y-1+Ce

=x+ty+1=Ce

Therefore, the required general solution of the given differential equation is
x+y+1=Ce.

ydx + (x—y?dy =0
ydx + (x—y?)dy =0



12.

12.

&_y-x__ x
dy y

dx x

—t—=

dy vy

This is a linear differential equation of the form:
ﬂ+px=Q(wherep=landQ=y]
dx y

fio

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

:>xy=J'(y-y)dy+C

NOW) LF= e'[p ¥ =¢ = elogy =y

:>xy=jy2dy+C
3

:xy:y?+C

2

—>x=L+
3

y
(x+3y2)%:y(y>0)

It is given that (x + 3y?) Z—z =y

dy _ _y

dx  x+3y?2

dx  x+3y% «x

Z=r =243y

dy y y

dx X
:___:3}]

dy y

This is equation in the form of Z—z + py = Q (where, p = —% and Q = 3y)

dy 1

— | =X l i
Now, LF. = e/P® = ¢ I35 2 g-togy = gl09G) _ 1
y

Thus, the solution of the given differential equation is given by the relation:
x(LF)=[(Q X I.F.)dy + C

1[5y,
:>x.;—f[3y.y]dy+6
:>§:3y+C

= x=3y?+Cy
Therefore, the required general solution of the given differential equation is x = 3y? + Cy.



13.

13.

14.

14.

g+2ytanx:sinx;y20whenx:g
dx 3

The given differential equation is ? +2ytanx =sinx -
X

This is a linear equation of the form:

ﬂ+py:Q(wherep:2tanx anszsinX)

dx

Now, LF= eI P _ «':3I Banxd _ g2loglseex| _ «':tlog(Secz W sec’ x

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

= y(sec2 x) = _f(sinx -sec’ x)dx +C

= ysec’x = I(secx -tanx )dx +C

> ysec’x =secx +C .. (D

Now, y:Oatx:E

Therefore,
Oxsec’ E=secX+C
3 3

=20=2+C

>C=-2

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

ysec? X = sec X — 2

=y =co0s X —2 cos® X

Hence, the required solution of the given differential equation is y = cos x — 2 cos? x.

(1+x2)j—i+2xy:$;y:0whenx:l

It is given that (1 + x?2) Z—z + 2xy =

1+x2

d 2 1
ﬁ—y+ Xy =
dx = (1+x2) (1+x2)2

. . dy _ _ 2 _ 1
This is equation in the form of L, TPy = Q (where, p Tox?) and Q —(1+x2)2)

2x
Now, LF. = e/pdx = e TR ™ _ glog(14x?) — 1 4 x2
Thus, the solution of the given differential equation is given by the relation:

y(LF.) = [(Q X .F.)dx + C

= y.(1+x2) = f[(H;)Z (A+x)|dx+cC

1
(1+x2)

=y.(1+x%) =] dx + C




15.

15.

=y.(1+x?) =tan"x + C ———--moememm - (1)
Now, itis given thaty =0 atx =1

0=tan! 1+ C

=C=-12

4
T

Now, Substituting the value of C = — " in (1), we get,
=vy.(1+x%)= tan‘lx—%
Therefore, the required general solution of the given differential equation is

T
y.(1+x%) =tan 1 x ~2

ﬂ—3ycotx=sin2x; y=2whenx=E
dx 2

The given differential equation is % —3ycotx =sin2x
X
This is a linear differential equation of the form:

%+py: Q (where p=—-3cotx and Q = sin2x)

1

sin’ x

sin® x

pdx —3 | cotx dx _31 . log
NOW, IF= ej —e J. —e og]sin x| —e

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

1
=V =||sin2x -
Y % -[ [

sin’ x

}dx%—c

= ycosec’x = 2I(cotxcosecx)dx +C

=y cosec’ x = 2cosec x + C
2 3
+

cosec’x cosec’x

S>y=-
= y=-2sin’ x+Csin’ x (1)
Now, y:2atx=§

Therefore, we get:
=-2+C
>C=4
Substituting C = 4 in equation (1), we get:
y =-2sin? x + 4 sin® x
=y =4 sin® x — 2sin® x
This is the required particular solution of the given differential equation.



16.

16.

17.

17.

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.
Let F(x,y) be the curve passing through origin and let (x,y) be a point on the curve.

We know the slope of the tangent to the curve at (x,y) is Z—z.

According to the given conditions, we get,

ay _
dx—x-i—y

dy _
— E —y=Xx
This is equation in the form of Z—z +py = Q (where,p=-1land Q=x)

Now, LF. = e/ Pdx = oJ(-Ddx = o—x

Thus, the solution of the given differential equation is given by the relation:
y(LF)=[(Q X .LF.)dx + C

= ye ™ = [xe ¥dx + C---m---mm- (1)

Now, [xe™dx =x [e ™ dx — [ [;—x(x).fe‘x dx] dx

=x(e™) — [(—e ™ )dx
=x(e *) + (=e )
=—e*(x+1)
Thus, from equation (1), we get,
= ye *=—-ee*x+1)+C
= y= -(x+t1) + Ce*
= x+y+1=Ce* (2)
Now, it is given that curve passes through origin.
Thus, equation (2) becomes:
I'=C
=C=1

Substituting C = 1 in equation (2), we get,
xty—1=¢*
Therefore, the required general solution of the given differential equation is x +y -1 = e*.

Find the equation of a curve passing through the point (0, 2) given that the sum of the
coordinates of any point of any point on the curve exceeds the magnitude of the slope of
the tangent to the curve at that point by 5.

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 9.
dx

According to the given information:

ilz+5=x+y

dx

10



18.

18.

dy
=——-y=x-5
dx Y

This is a linear differential equation of the form:

j—z+py=Q(wherep=—landQ=x—5)

l)dx

Now, I.F=eIpdx =ej(_ =e

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

=>y-e* :I(X—S)e"‘dx+C (1)

Now, J(X —5)edx =(x - 5)je'xdx - I[di(x -5)- J‘e‘xdx}dx

X
=(x— 5)(—6‘x ) - J‘(—e"‘ )dx
=(5-x)e ™ + (—e”‘ )
= (4 — X)e_X

Therefore, equation (1) becomes:

ye*=(4—-x)e*+C

>y=4-x+Ce*

=>x+y-4=Ce* -(2)

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¢e"

>y=4-—-x-2¢"

This is the required equation of the curve.

The integrating factor of the differential equation X? —y=2x>1s
X
(a) e
(b) e”
(©) -
X

(d) x
The correct option is (C).

o d
It is given that Xd—z —y = 2x?

11
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19.

dy 'y
X

= 2x
dx

This is equation in the form of % + py = Q (where, p = —i and Q =2x)

_1 -1 _ 1
Now, LF. = e/ Pdx = of 738X = glog (™) = y-1 = X

The integrating factor of the differential equation.
dx
1-y*)—+yx=ay(-l<y<l
(1-y )dy yx=ay(-1<y<1)

]
y -1

(b) 1
y' -1

1
1—y2

(a)

(c)

(& L
«/1 -y’
The correct option is (D).
The given differential equation is:

(l—yz)(di—);+yx:ay

dy , yx __ay
dx 1-y* 1-y°

This is a linear differential equation of the form:

=

dy -y -y’
The integrating factor (I.F) is given by the relation,

ej.p dx

d—x+py=Q[wherep=1 yzansz &y j

1
o _ S0 _ o) ]

l-y

SIF=e

Hence, the correct answer is D.

12
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