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CBSE Class-12 Mathematics
NCERT solution
Chapter -9

Differential Equations - Exercise 9.6

In each of the following differential equations given in each Questions 1 to 4, find the

general solution:

&,
1. f"‘-:_l- = 5111 X
ax

Ans. Given: Differential equation —+ 21 = sin x
ax

lﬂil-'
Comparing with — + Py =), wehave P=2and Q =sin x.

ax

|Pav=|2dx=2[1dx=2x

- - fr& 4,
> LF.= P& _ 2

Solutionis ¥ (LF) = [ Q(LF.) di+e

= ye” = | e’ sin x dx+c

Applying product rule,
= I= g~ (—cosx)— | 2e " (—cosx| dx
= —e " cosx+ Zl e~ cosx dx

Again applying product rule,
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=>I=—g"cosx+2 e sinx— | 2o sinx v |

N e
L X

sifl 1’——1' e~" sin x dx

= 1= —¢" " cosx+2e
=> 1= ¢" (—cos x+2sin x| —4I

= SI=¢" (—cosx+2sinx)|

et . .
— | 2sin x—cos x|

—= 1=

Putting the value of I in eq. (i),

(2sinx—cos x| +c

T
iz

| 2sin x—cosx|+
. *

(2sinx—cosx)+ce

av
2. —+3v=
ax
ﬂil.-' T
w +3;L=E’ X

ax

Ans. Given: Differential equation

ai.lr.
—TPr=Q,

Comparing with
ax

wehaveP=2and Q = %% .

© [Pax=[3dc=3[1dc=3x

=> - | B ¥
I.F. & &
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Solution is

=> YAF)= [Q(LF.) dr+e

= ye = | e e dx+c

-
-3y -
a -

e e =[e dxte

d'l.-' 1 -
3. —+—=x"
ax x

-
i

. : . T - S
Ans. Given: Differential equation —+=— = x

ax  ox

ﬂl'.L.
Comparing with —+Pv =10,
ax

] .
we haveP= — and Q = ~.

-
. -1
| P dx=|=-dr=logx
) LA

= = ;Fm-- oy =

> LF. & — gEF X

Solution is

=> V@)= [Q(LE) dx+e
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= 1x= | x xdx+e

= 1x= | x dx+e

4
¥

= xy=—+c¢
4

-
Fa

av .. [
4. —+(secx)y=tanx 0=y«
dx ' =

& f
LY -

[

" +(secx|v=tan x
ax '

Ans. Given: Differential equation

al-.L.
Comparing with — + Py =), wehave P = secx and Q = tan x.

ax

| Pdx= | sec x dx =log(secx+tan x|

e =g TR —geey4tanx

Solution is

=> V(F)= jQI'I_P-:I dx+c

= y(secx+tan x| = jtan x(secx+tanx) dx+c

= y[secx+tan x| ='|q [15&1: xtan x+tan ."{:I| dx+e

=> y(secz + tanz) = [(secz.tanz + secz — 1)dz + ¢

= y(secx+tan x| =secx+tanx—x+c

For each of the following differential equations given in Question 5 to 8, find the

general solution:
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-

|

1 _ay [
5.co8 x—+y=tanx O0=yv<
ax \

S -

. . . . y _ay
Ans. Given: Differential equation cos* x—+ v =tan x
ax

—> ﬁl Yy _ tanz

dx cos?x cos?z

ay 2 0 2
= +|sec” x| v=sec” xtan x
al-.'t_. L E.

al'.L.
Comparing with — +Pv =10,
ax

we have P = gap” iv and Q = s~ vtan -

|P dr= | sec” xax=tan x

=>LF. = EE"IF:&- tan x

Solution is

=> V(LF)= [Q(LE.) dx+e

= ye = | sec” xtan xe = dx+cC e (i)

Putting tan x = ¢ and differentiating cec? + A= df
= | sec” xtan xe — dyx= | tg' dt

Applying product rule,
= | sec’ xtan xe™" dx=te' — |le' di=te' —&' =(1-1)¢' =(tanx—1)e™"

Putting this value in eq. (i),

= ye =(tanx—1)e" +c
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divide by ™% we get

= y = (tanx -1) + ce X

ay -
6. x—+2v=x"log x

ax

Ans. Given: Differential equation x—+2v =x"log x

ax

dv 2
= —+—v=xlogx
ax x

al-.L.
Comparing with — + Py =07,

ax

R
wehaveP= = and Q = xlog x.

=> V(LF)= [Ql'I_P-:l dx+c
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4 4
. X x
= w =—TIlogx——+c¢

4 16

x x° £
—log x——+—
4 16 x

= ¥

L['—Huzng x—1)+ -
16 Cox

i’}'

av 2
7. xlogx—+v=—logx
ax x

! 2
—+v=—logx

ax X

Ans. Given: Differential equation xlog x

ay 1 2
= —+—-V
dx xlogx x

]

EI'.L.
Comparing with — +Pv =10,

ax
2
we haveP= —— and Q= —-.
xlog x x
. .1 1
| P elx=| dx=|-L% drx=log(log x|
- * xlogx “ logx '
= = ;F'ﬁ 1 loex i
> LF. 2 — g =1|:|g ¥

Solution is

=> V(LF)= [Ql'I_P-:l dx+c

.7 . L
= ylogx=|—logxde=2|(logx)x™ dx+c

x

Material downloaded from myCBSEguide.com.

722


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

Applying Product rule of Integration,

=> ylogr = 2 {(logm)% -1 %dm} +c

_].DET " __
+Jx dx |+¢

= J.'lu:ng.x:ll

x

-
= ylogx=2, 1:::21 X

|+r
+

]+r

8. I:.1+ X I ay+2xy dic=cotx ex(x=0)

Ans. Given: Differential equation | 1+’ | dv+2xy dx=cotx dx

1y ady
= |l+x | —+2xy=cotx
L L d_-lr

dy  2Ix cot x
= —+ = _y=—"
dx  1+x° 1+ x

al'.L.
Comparing with — + Py =03,

ax
2x cot x
we have P = —and Q = —.
1+ 1+ x°
. Dy .
IPc:_-'T—I m’—IDE|1+ x |—1DE[1+T
+T
- - fra ozl 1+x? | ,
PLE= 7% g =1+x

Solution is
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=> YAF)= [Q(LF.) dr+e

cotx ; wy
|1+x" | dx+c
1+x :

= y(l+x)=]
= ;L'|:.1+ x| = [cnt x dx+e

= V I:._1+ x I =log |5i11 x|+ c

_ J'_:1|:|g|5111ﬂ.1‘| c ﬂ

1+x° 1+x°

- -\,.—1 . - '\.-_1
= v=|1+x"| 1Dg|5111.1’|+|:|1+3:‘|

For each of the following differential equations given in Question 9 to 12, find the

general solution:

9. x—+v—x+xycotx=0(x=0]
dx . .

Ans. Given: Differential equation x—+ v—x+ xycotx=10

ax

ELL.
= X—+V+xycotx=x
ax

av . .
= x—+(l+xcotx)y=x

ax
dv  (l+xcotx)
= @, i L
ax X

al'.L.
Comparing with — +Pv =10,
ax

1+ xcotx
we haveP= ———— and Q = 1.

x
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- -1+ xcot x -1
IP::_-"_T=I£:::"I=I —+|:|:|t.1:i ax
- - “lx )

S =

-
= log x+logsin x=log | xsin x|

=> = ;Fi’ ke
LF.= JB& _

.I""I

RS = xsinx
Solution is

=> V(LF)= I Q(LE.) dx+c

= y(xsin x| ='|q 1 zsin x dx+c

Applying product rule of Integration,

= | xsin x)=x(—cos x| —Jqll'—I:DS x) dx+¢ = —xcos .T+: cosx dx+c
= y(xsinx)=-xcosx+sinx+c

—XCOSX  sinXx C
- -

= V= : . :
Xsn X XSInX  Xsin X
1 e
= V=—cotx+—FT——
X Xsinx

10. (x+y|—=1

ax
Ans. Given: Differential equation |x+ v|—=1
' L ax
de
= @ =TTy
dz L
— r r=Yy
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..o dx .
Comparing with — +Px=(), wehaveP= -] andQ=}.
m.

o

Y

L [Pa=[-la=Jld=—y 1r= P4

Solution is
=>x(LF)= [Q(I.F.)dy+ ¢
= xe = | ve ' dv+e

Applying product rule of Integration,

s et e’
= xe ' =yv——|1l— dv+c

-1 7=
=>xeV=—ye™ +| e dv+ec

- - g -
:>Xey:_}.E_n+ +I:

= xe'=—ye' -’ +c¢

'
— "L':—_:L—I‘I‘T
o7

= x+y+1=ceY

11 y de+{x—17) dv =0

Ans. Given: Differential equation v &x+|x—v*| dv =0

v

e
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dx
Comparing with —+Px=0Q,w
m.

o

1
ehaveP= — and Q= V.
v

_ [pa _—
I.F. - .I - E"“':_" — :_L
Solutionis x(LF.) = [Q(I. F.)dy + ¢
= xy=|wdi+c

= X '=[}" dv+c

© 3
= x=_+—
3
| & .
12. [x+31v° | —=yly=0]
_ L . .
Ans. Given: Differential equation (x+31" |— =y
3 E ﬂl:'l:-
dx ;
= y—=x+3y°
&I.L.
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EI-.T 1
= y—-x=3y
d:-l..
dr 1
— f——l’=3_}
ay ¥y

dx
Comparing with — +Px =10,
m.

w

-1
wehaveP= — and Q= 3v.

For each of the differential equations given in Questions 13 to 15, find a particular

solution satisfying the given condition:

dy :
13. — +2ytan x=sinx; v=0 when z = %

ax

w

: : : Ay . T
Ans. Given: Differential equation — + Zvtan x =sin x; v =0 when x=—
ax 3
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al'.L.
Comparing with — + Pv =103,

ax

wehaveP=2tany and Q= sin x .

S |Pdx=2|tanx dx=2logsecx=log(secx)

— — ;Fi” logi senx ’ 22 2
=> LF=p" 7 = g% =(secx) =sec” x

Solutionis ¥ (LF.) = | Q(LE.) dx+c
— ysec’ x= | sin x.sec’ x dx+e

- - SN X

= ysec x=|——dx+c
" cosx
; - osnx i
= ysec x=|———dx+c

COs X COos5 X

= Vsec T x= | tan x.secx dx+c=secx+c¢

¥ 1
o = T, D
COs™ X  COsX

put value of x and y, we get

0
=> 271_: 1ﬂ_—|—c
COSE COSE
=>0=2+4c

=> ¢ = -2 put value of ¢ in (1), we get

) 1 —9

coslx  COST

=> y = cosx — 2cos*c
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=1V =) when +=1

. v
4. (1+x | —+1Ixy=

Cdx 1+ x°
1o &V 1
Ans. Given: Differential equation [1+ x ] —+21x cv=0 when x=1
dx 1+ x
aj.'+ 2x 1
—_ 'L -
= de 1+x (1+x*)
Comparing with — =0Q,
ax
1
we have P = -andQ= """ ..T.
1+ x* |1+
[P EiT=[ —dx=log(1+x7|
1l x”
= = |Pa& logl 1437 | -
> I.F. =E"_'g' =1+
Solution is } (LF.) = |Q[IP ) dxte
—, }'|:.1+.T = — |1+1’ I dx+c
' - |1+ X _| '
= y[1+x')=| — m’+f—tﬂﬂ Txte @
' co [1+ T

Now putting v=0.x=1 (Q=tan'x+¢

— EI=E+|:
4

A
= f=——
4
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Putting the value of ¢ in eq. (i),

= p(l+x |=tan™ I—I

av . ks
15. — —3vcotx=sin 2x; v =2 when x=—
dx 2

w

av :
—3vcotx=sinlx

Ans. Given: Differential equation —
ax

EI'.L.
Comparing with — +Pv =10,

ax
wehaveP=—-3cptxy andQ = sin 2 x.
S|P de=-3|cotx dv=—"Tlogsinx=log(sinx)
| P e : 3
LF.=g =e =|smx| =—s
Sin X
Solutionis V' (LF) = | Q(LF.) dx+e
1 M. n i
= V———=|sindx—— dx+c
51 x C SN X
v - 2sin xcosx A[ €OSX
= ——=| — x+ec=21| —— dx+ec
st Xt Si X Y sin X
1 [ COsXx i
= ——=1|———dx+c
SinT Xt SN SN X
Y A :
= — =-| cosec xcolx ax+c¢
sin” x C
Y 4
= ——=— =—4C05éC XT¢C
Sifn X
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v 2
- ——=—=—— +c
sin” X sin X

= yv=—2sin x+esnT X e i)

Now putting v =2, x = — ineq. (i),

Putting » = 4 in eq. (i),

=> y=—lsin" x+4sin’ x
=> = 4 i 3 - i 2
y = 4sIn°X - 2sin“X

16. Find the equation of the 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 coordinates of that point.

Ans. Slope of the tangent to the curve at any point (%,y) = Sum of coordinates of the point

ERY
HLL.

= —=xT]
ax
HEL.

= ——y=x
ax

ELL.
Comparing with — 4+ Py =(),

ax

wehaveP=—-] andQ = x.
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[P dre=—[1dv=—x

=> = ;Fﬂ-' —¥
LF.= J3& _

Solution is
=>y(L.E)= | Q(LF.) dx+c
= ye = | xe  dr+tc

Applying Product rule of Integration,

L] —_
i -

_ . € -
=> ye =x——|L di+e
1 1
= e =—xe +—+c
= ve =-xg —e +c
1 x
= —=—-———-——+cC
e g e
= _:|,':—_'|;—1+|;'_g-r .......... @)

Now, since curve (i) passes through the origin (0, 0),
therefore putting x=0. v =0 ineq. (i)

—= —c=-1

= c=1

Putting s =1 in eq. (1),

v=—x—1+¢&"

= v+x+l=¢
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17. Find the equation of the 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

tangents to the curve at that point by 5.

Ans. According to the question, Sum of the coordinates of any point say |x,1 | on the

curve

= Magnitude of the slope of the tangent to the curve +5

dv .
= Xt+V=—+2
ax
ay :
- ——1=x-5
ax

ﬂil.-.
Comparing with —+Pv =10,
ax

wehaveP=—-] andQ= yx—-5.

[P dx= —| lde=—x

=> = ;Fi\.- —¥
LF.= P& _

Solution is

=>y(F)= | Q(LF.) dx+e
= ye = | (x—5).e” dxt+c

Applying Product rule of Integration,

-7 —_

-
-

. e - B
= ve =(x-5)——|l— dx+c

= v =—|x—-5)g "+ | e di+c
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-x i - —x &
= e =—|x—-S5le"+—+¢

=

= y=—x+5-1+ce
= x+yv=4+ce’ . 1)
Now, since curve (i) passes through the point (0, 2),
therefore putting x=0. v =2 ineq. (i)
= 0+2 = 4+ce’
= ¢=-1
Putting - = —2 in eq. (1),
= x+y=4-2¢

= y=4-x-2&

18. Choose the correct answer:

-

The integrating factor of the differential equation x— — 1= 21x" is:
ax

A) o~
B) 77

1
© —

x

D) x
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: : . : ay 2
Ans. Given: Differential equation x— — v =21x"
ax

a1
= ———
ax  x

v=212x

al'.L.
Comparing with — + Py =03,

ax
-1
wehaveP= — and Q= 2.
X
1 ; - 1 -1
|Pdv=—|—-dr=—logx=logx
- "X
|F:‘T ;_.:'\-'_: . | 1
=>1F=¢g =g =x" ==

Therefore, option (C) is correct.

19. Choose the correct answer:

The integrating factor of the
d .
(1-— y2)d—z +yxr =ay(—1 <y<1)is

(A)

-
s

v -1

1

(B) —,'—1_: 1

©

1_.L...

w

1

(D) —,'—1 —

differential
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Ans. Given: Differential equation (1 — y?) z—z +yr=ay(-1l<y<1)

dx v av
:h - A X = ]
a 1-1°

o w w

dx
Comparing with — +Px =0,
m.

o

' i
we have P= ——— and Q = —
_I:L.a- 1_}-.
: r Y -1 -2y
Pa=[La="]"2a
- “1—y 21—y
_1 s -\.'—],":
:T].DE[]._'L"]:].DE[]._'L‘]
D oz 1-p% T F 112 1
=> LF.= & =g =1-v"] =

Therefore, option (D) is correct.

Material downloaded from myCBSEguide.com.

2222


http://mycbseguide.com/

