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(Chapter 9)(Differential Equations)

XII
Exercise 9.6

Question 1:
dy .
—+2y=sinx
dx

Answer

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

dy ;
This is in the form of —;—+ py =0 (where p=2 and O =sinx).
dx

v 2x

Now, L.F =e'[/“h =ejz =@

The solution of the given differential equation is given by the relation,
P(LF)= [(QxLF)dx+C
= ye™* = ISin.Y-e’z"(i\‘+ C (1)

Let/ = Isin xe*,

= [ =sinx- Ie’"dx— I( i(sin x): J'”"d\')dx

dx

e"sinx | - d —
=] = ——| cosx- Ie' — || —(cosx)- Ie‘ erd\‘
2 2 dx :
e“siny | e’r . e’
= [ = - —[cosx- - J.[(—sm.\‘)- ]dx]
2 2 2 T2

e*'sinx ecosx 1.
== - -— I( sin x.e )dr
2 4 4

e ; |
2sinx—cosx)——1/
1 ( ¥ —C08 x) y

— 3

5
)-\

I= L4 (2sinx—cosx)

5
ﬁ —
4
=1= %(2sin X—Cos X)

Therefore, equation (1) becomes:
> 1<
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2x
e . ~
yer =—(2sinx—cosx)+C

d

== l(2s.in x—cosx)+Ce™

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

Question 2:
dy 5
—+43y=¢"
dx

Answer

The given differential equation is iI—‘—+ py=0 (wherep=3and Q=¢"").
dx

I i

Now, L.LF =ejm :eI' - o

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

= ye' = I(e s xe"“')+(‘

= ye'* = |e'dx+C

= yet =e'+C

> y=e+Ce™

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

Question 3:
dy vy _

dx X
Answer

The given differential equation is:

A pv =0 (where p = L and Q0=x")
dx X

1
pay dy AR
Now, LLF = eI = e'[' =e" = x.

The solution of the given differential equation is given by the relation,
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»(LF)= [(QxLF.)dx+C
= ylx)= I(x" -x)dx+C

— AV J‘.\"‘ dx+C
-

X
— 50t . O
4

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

Question 4:

dy m
—+secxy=tanx| 0<x<—
dx 2

Answer

The given differential equation is:

dy
—i'— + py = Q (where p =secx and O =tanx)
dx

dy e Xy
Now. L.F =c"[,' g =c"“ e

—e log(secx+tan v}

=secx+tanx.

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

y(LE)= [(QxLF.)dx+C

= y(secx+tanx)= Itan x(secx+tanx)dx+C
= y(secx+tanx)= Isec xtan xdx + Itan: xdx +C
= y(secx+tanx)=secx+ J.(sec2 x—1 )dx +C

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

X

f cos 2xdx
)
Answer

n
Let [ = ‘[3 cos 2xdx
]

b o
Icos 2xdx = ( 51n7...\ ] =F(x)

By second fundamental theorem of calculus, we obtain

1=F(§)—F(o)

-

= l[sin 2[5] —sin ()}
2 2

- %[sinn —sin0 |

=L[o-0]=0

Question 6:

dy 5
x—+2y=x"logx
dx

Answer

The given differential equation is:

dy 3
x—+2y=x"logx

dx
dv 2
=>—+—y=xlogx
dx x

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

. 2
Y + py =0 (where p == and O = xlog x)
dx X

pdx =y ke ot >
Now, LLF =eJ’ =e'[' =M = gl = 2

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

= x7y= J(x" log x)dx +C
B
= x’'y=logx- I.\“d.\' - IIJ—‘;\— (logx)- _[.x“dx}lx +C

4 { 1«
= ¢y=logr- 5 - ;L_.L}mc

x 4
Agess
=X y= Fiogs 1 I.\"'dx +C
4 4

.4 ” 4
i X logy 1 oo
: 4 4 4

=Xy = %.\'4 (4logx—1)+C

= y= %.\‘: (4logx—1)+Cx*

Question 7:
1y 2
xlogx—+y=—logx
dx X
Answer

The given differential equation is:

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

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

2
and 0=—)

i +py= () (where =
T xlogx X

|
ey .[‘anlh log{kogy
Now, LF = olPte _ T _ ostion) = log x.

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

5
:>ylog_r=J{ o= logx]ai\'+(‘ (1)
.'\.-

Now, I( 2, log .\')dx =2 I[I‘L X- l, Jci\:
X X

log x- I_\,I: dx— j{%(logx)- IYI d.\'}dr]

<

Il
)

-

=2 log.‘c(— : ]-— J{l ~[— l)]d\']
i X X\ x

=2 .6 i I I,d\]
[ x %"

- _'L’Q_l]
2

=—g(l+lngx)
X

2
Substituting the value of j-[—,logx)dx in equation (1), we get:
X

5
viogx=-=(1+logx)+C
x

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

Question 8:

(I +x° )d_v +2xy dx =cot xdx(x#0)
Answer

(1+x° )dy +2xy dx = cot xdx

dy 2xy  cotx
de 1+xX° 1+x°

This equation is a linear differential equation of the form:
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dy 2 2x
—+ pv =0 (where p = ~and O= -
dx 1+ x° 1+x°

0y 2"""h m'”
Now, LF = cIN = ej"‘-" = ew(l j
The general solution of the given differential equation is given by the relation,

»(LF.)= [(QxLF.)dx+C
:>y(l+x2): J-[CO“: x(l+.\‘2)}dx+(‘

I+ x"

=1+x°,

— y(l +x° ) = Icot xdx +C

=5 _1'(1 +x° ) =log|sin x|+ C

Question 9:
dy
x=—+y-x+xycotx=0(x=0)
dx
Answer

dy
xX—+4y=-x+xyvcotx=0
dx

dy :
= x——+y(l+xcotx)=x
dx

dv ( 1 ]
=>—+| —+cotx [y=1
dx \x

This equation is a linear differential equation of the form:
dy |
T+p)‘=Q (where p=—+cotxand O=1)
; X
3 |
mx t :-Hm“ “h O 1+ dog{ sin ¥ o{ xsm .
Now, LF =e'l = eI = glrrHlostsiny) _ ploslvsint) _ yqinx.

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

:y(.\‘sinx)=.\'Isin,rtlv— — )Iﬁln\d\]
tr

(\sm\')—\( cosx) II —cosx)dx+C
= y(xsinx)=-xcosx+sinx+C

—XCcosx  sinx C
- + +

: -" = - - .
Xsinx  xsinx  xsinx
| C
= Vy=—Ccot-x+—+—;
X xsinx

Question 10:
dy

(x+y)—==
dx

Answer

(.r+_\f)(—1"—:=l
dx

This is a linear differential equation of the form:

(—5‘; +px=0 (wherep=—land O=y)
dx

Now, LF gl g

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

www.tiwariacademy.com
Free web support in Education



http://www.tiwariacademy.com/
http://www.tiwariacademy.com/

Mathematics

www.tiwariacademy.com)

(Chapter 9)(Differential Equations)
XII

x(LF.)= j(Qxl.F.)dy-f-C
=Sxe7 = I(j--‘-e“')d\‘ﬁ-C

Sxe’=y- J‘e"“dy - j‘[-d- (») Ie"'dy}dy +C

dy
— 37 R )'(—e_"' )— I(—e_" )dy+C
=xe” =—ye ' + ch? "dy+C
=>xe'=—ye'-e’+C
=>x=—y—1+Ce’

=>x+y+1=Ce’

Question 11:
v dx+ (.r —y7)dy=0

Answer
v dx+(x—y: )d_v =0

= ydx = (_v: = \) dy

de _ y -x ; X
dy ) )
dv x

— e —

dv )

This is a linear differential equation of the form:

, |
@ +px=0Q (wherep=—and Q=)
dx y

' v
Now, LF :eI"'/‘ :e'['dJ

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

o clngl

= J.
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x(LF.)= [(QxLE.)dy+C
= xy= J‘(}'-_v)d_\wC

— o J_\-'zaf)' +C

3
) .
= xy= '—; +C

-

y- C
=X ==
3 y
Question 12:
o dy
(.\' +3y° )— =y(y=>0)
dx
Answer
sy dy
(x+39°) 2=y
dx
dv  x+3y°
dc x+3y° x
—_— - = —+ 3_‘,‘
dy ¥ ¥
i x
oty
dv y

This is a linear differential equation of the form:

Z‘: + px = Q (\\'hCl’CP == ’!‘and Q = 3-1')
y

aly {1)
log!
5 pdy _[ AL N =t J l
Now, LF =e'[ =e V=™ =g VWa=—,

The general solution of the given differential equation is given by the relation,
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x(LF.)= [(Qx1LF.)dy+C

= xxl: J‘(3_l'xl)d_v+C
b y

:%=3y+(’

= x =3y’ +Cy

Question 13:

dy : n
—+42ytanx =sinx; y =0 when x =—
dx 3

Answer

dy .
——+2ytanx =sinux.
The given differential equation is dx

This is a linear equation of the form:

Iy .
Ej‘» + py =0 (where p=2tanx and Q =sinx)
x

by - )" Zian vy » e”"‘k‘!m' o " elog[mc: (l

Now, L.LF = eI =sec’ X.

The general solution of the given differential equation is given by the relation,
Y(LE)= [(QxLF.)dv+C
=5 _v(sec: .\') = I(sin x-sec’ .\‘)z/.\'+C
= ysec’ x = J.(sec x-tanx)dx +C

= ysec’ x=secx+C (1)

Now, Vy=0atx=

w A

Therefore,
5T T
Oxsec” —=sec—+C
3 3

=0=2+C
=C=-2
Substituting C = -2 in equation (1), we get:

> T <
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2
ysec® x=secx—2
3
= y=C0sx—2C08" X

. . . . . . . )= =) 2y
Hence, the required solution of the given differential equation is » = 0S¥~ <C08 X

Question 14:

(l+.\'z)ﬂ+2.\3r= ! ~:y=0whenx=1
dx I+ x°
Answer
|

ND 5
(l+.\ )dx+2.\) TS

dv  2xy 1
—==A L. =

2

dx 1+x° (H_\-l)‘

This is a linear differential equation of the form:

dy 2x 1
—+ py =0 (where p = —and Q=—)
dx L+ (1+)

Ayl
I(nl\r '[l‘ ’_-l Iu\g( 1+ |:| y
Now, LF =e¢ =e’"* =g =l+x.

The general solution of the given differential equation is given by the relation,
y(LF)= [(Qx1LF.)dx+C

1

:y(l+x:)= —,-(l+.\‘:) dx +C
(l+.\'3).

= y(1+x°)= I] +]x" de+C

:y(l+x3)=lan"x+C (1)

Now, y =0 atx = 1.
Therefore,
O=tan'1+C

=C=-Z
4
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Substituting (j=_§ in equation (1), we get:

_v(l +x2): tan ' .\'—14[—

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

Question 15:
dy : n
—~3ycotx=sin2x;y =2 whenx=—
dx 2
Answer v
The given differential equation is T —~3ycotx =sin2x.
dx

This is a linear differential equation of the form:

% + py = Q (where p=-3cotx and O =sin 2x)
dx

: {
) o : log|—
cot xddy =p *Iu;_.'lhlﬂ ¥l =5 Bl v i l

| ——.
sin x

Now, LF = (JN' = ('—:"[

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

»(LE)= [(QxLE)dx+C

1 . 1 .
=y ——= || sin2x.—— |dx +C
Simn” x S x

= ycosec’y =2 J(cot xcosecx ) dx +C

=5 ycosec’'x = 2cosec x +C

2 3
= _" _— B + 3
cosec’x  cosec’x
= y=-2sin" x+Csin’ x (1)
n
Now, y =2atx —5.

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-2sin’ x

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

Question 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.

Answer

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

v
At point (X, y), the slope of the curve will be f/l
ax
According to the given information:
dy
—=Xx+Yy
dx
dy
= _y=x
dx

This is a linear differential equation of the form:

ill'-‘; +py =0 (where p=-1 and O =x)
dx

Now: Bl m il 0% 2 gor.

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

=y = I.\'c'"d.\'+C ()
Now. j.\‘c""c/,\‘ =X Ic’ i ]‘[%(\) Ic’ '(/.\':|c/.\'.
=—xe ' - I—U_ ‘dx

=-—xe" +(—e")
=—¢7"(x+1)
Substituting in equation (1), we get:
ye ' =—¢"(x+1)+C
= y=—(x+1)+Ce"

= x+y+1=Ce"

—
LB
S—

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=e'

Hence, the required equation of curve passing through the origin is* ¥ *1=¢".

Question 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.

Answer

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 dx’

According to the given information:

www.tiwariacademy.com
Free web support in Education



http://www.tiwariacademy.com/
http://www.tiwariacademy.com/

Mathematics

www.tiwariacademy.comy

(Chapter 9)(Differential Equations)
XI1I

dy
—+5=x+y
dx

:>£—_v=x—5
dx

This is a linear differential equation of the form:

£j‘vlwhpyzQ (where p=—1and Q=x-5)
dx

Now, I.LF =eJ.M =¢>J‘ Wt

The general equation of the curve is given by the relation,
y(LF)= [(QxLF.)dr+C
= y:e7 = I(\ ~5)¢"dx+C (1)

Now, I( x—5)edx=(x-5) Ie‘ ‘dv — ﬂ:‘{ (x- 5).!0‘ 'd.\‘]d.\'.

=(x-5)(-e ")— I(—e et
=(5-x)e™ +(—e"")
=(4-x)e”

Therefore, equation (1) becomes:
ye ' =(4-x)e " +C
= y=4-x+Ce’

=x+y-4=Ce’ +(2)

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¢"

= y=4-x-2¢"

This is the required equation of the curve.
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Question 18:

dy 5
X———y=2x"

The integrating factor of the differential equation' dx is
A.e™

B. e”

C.
D. x

Answer

The given differential equation is:

‘ﬁf}_ —-y= 2x°
dx
L A 2x
dx x

This is a linear differential equation of the form:
7 1
i + py =0 (where p=~— and O = 2x)
dx X

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

’ I;m‘n

| )
) Woef v
- l.F = e.’ la = e-lm__-_x —e "r(‘ | =X

ek

X
Hence, the correct answer is C.

Question 19:

The integrating factor of the differential equation.

(I—_vz)—(é‘-{_ux:(:_v(—l<_v<])

1’

Pl

www.tiwariacademy.com
Free web support in Education



http://www.tiwariacademy.com/
http://www.tiwariacademy.com/

Mathematics

www.tiwariacademy.comy

(Chapter 9)(Differential Equations)
XI1I

S
y- —1
C. 1
1-y*
1
D. -
1-y°
Answer

The given differential equation is:

(l - y: )d_.r+"w =aqay

dv  wx ay
= - = .
dc 1-y° 1-)°

This is a linear differential equation of the form:

dx % 2 , '
& py=0 (wherep=—2— and 0=—2)
= =7 -5’
The integrating factor (I.F) is given by the relation,
eInln
L | b in-' -.l_
2LF = (;"[N' — L’.jrv'?l-l — UAS'GE‘“A"-) =g *‘,\Il- V| — |

Hence, the correct answer is D.
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