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Class XII Chapter 9 - Differential Equations Maths

Question 1:

ﬁ+ ly=sinx

dx

Answer

The given differential equation is % +2y=sinux.
X

This is in the form of ;ri + py= Q{where p= 2 and E} =sin x).
A

Now, L.F = EJ.M :GJ’M =e™,

The solution of the given differential equation is given by the relation,
»(LF)= J(Qx1F)dx+C

= yett = _[sin x-ettdv+C (1)

Let ] = _|-sin.r~e:"'

= [ =sinx- [e""dy— |"|F:li[5|n.t]- J{a"’rir]d'r
’ “\ ey y

2 .f' 2%
gl & A
= [ =simnzx- — || cosx- ca’.t

'\

e e siny {05\ 427 Jl -(cosx)- fe d | fh}

e g g [ - [—hl[l.r]-ﬁz}m}

::n"—e :I"T— ;lhl—hi_“{amu }rh’

= o (2sinx—cosx)— I !
4 4

(2sinx—cosx)

== %(ESiﬂ X —CO5X)
)
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Therefore, equation (1) becomes:

1x

ye = E?{E sinx—cosx)+C

Ix

== %{Zsin x—cosx)+Ce

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

Question 2:

v

— +3y=e""
dx

Answer

% +py=0 (wherep=3and O=¢ ).
dx

The given differential equation is

Now, LF =¢ Joar _ ;_:J’m =e'".

The solution of the given differential equation is given by the relation,
y(LE.) = [(Qx1F.)dx+C

= ye’* - j[ e x (J""'}+ C

= ye'" = jc*Tu“.r+L'

— _1'(*3' =g" +

= y=e 4 Ce™

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

Question 3
.Y _
—+—=x
dx  x
Answer

The given differential equation is:

|"'|' | .
=4 v =0 (where p=— and O = x*)
dx .

! ix
MNow, ILF = LJ :e'[”h =" =y
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The solution of the given differential equation is given by the relation,
y(LF.)= [(QxLE.)dx+C
= y(x)= ij -x]d¥+C

= xy = ]-xde +C

4
X

= xy=—+C
4

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

Question 4:

; m
—}+sn:-:xy = tan x(ﬂ =X <_]
fns 2

Answer

The given differential equation is:

m.

—+ py = (where p =secx and {J = tan x)

F‘l\.'l.' N
a4

Now. LF =™ =¢

log| sec v+tanx )
e

= secx+tan Xx.

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

— y(secx+tanx)= Imn:;{scc x+tanx)dyx+C
= y(secx+tanx)= j's.v.-:c xtanxdx + Itnn “xdy +C
= y(secx+tanx)=secx+ J'{sm:2 x—1)dx+C

= y[s;e::x Ftanx)=secx+tanx —x +C

x

-(3 cos2xdx
i

Answer
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T

Let/ = ‘[3 cos2x dx

NP
j-u.:r.-s 3.‘({.{1'=( SIZY ) F[x}
. 2 )

By second fundamental theorem of calculus, we obtain

I =FEJ—F(D)

(3o

fodt |

o
=
wd
—

- %[sinn: —sin0 |
|
= E[U— f}] = U

dy 3
x—+2y=x"logx
oy

Answer
The given differential equation is:

oy 1
pa_an 2y=x"logx
oy
p 2
= —+—y=xlogx
de  x

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

i{:+ py = Q (where p == and O = xlogx)
X

[

LN 1 -
Jhog x livg ©= 2

Now, LF = L’J‘thh; = (?J” =g T =g =X,

The general solution of the given differential equation is given by the relation,
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y(LF)= [(QxLF)dx+C
= yex = I(A‘Iugx-x:]dx+c
= xy= ‘[I:_\"‘ log x)dx +C

= v’y = log x- [,w.'“dx-_[ ;i(lﬁﬂ x): [-"‘ux}ﬂJ’C
- | dx =

) r (1 )
::-x‘_vzlug_r~'——ﬂ —— fo-i—C
4 k.l' 4 y,
4
. Slogx
—:-.1:‘_1-':Jl g7 ——J_r"dx+{:
4 4
4 4
., x'logx 1 x
:>.1.“_1»'=—L"——-—+C

- 4 4

= x'y = %.\.‘4 (4logx—1)+C

= p= L (4logx—1)+Cx "
fy

Question 7:

» )
oy &
xlog xi Fy==logx
dx r
Answer

The given differential equation is:

v 2
ylogx—+yp=—logx
X X
dv ¥
A
dx xlogx x

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

and 0= 23}

xlogx x

L4 + pv =0 (where p =
ddx

|
. pal J — log{bog ¥
Now, LF = o)t e _ Jontier) _ log x.

The general solution of the given differential equation is given by the relation,
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y(LF)= [(Qx1F.)dx+C

5
= ylogx= J‘[%lugx](h%l: {]}

X

2 A I
Now, I[ - |ﬂgIJti1'= 2! log x-—; Jd‘r.
X’ 5 X

oo [ dr— {19 (10p). [ Jas
log x jl_: o hd‘r{lﬂg,‘x} JI_, f.l'f‘LJ{fr.‘.J

- "
=2 lng.r[— l]- J[I -(— : Ju’x}
L X X \ 1'._)'

=2 _logx + J--Izn‘_r}

Il

L X X

[ logx 1
= 2 —— —

L x x

21+ log.x)
=——(1+logx

X b

7 i
Substituting the value of J[%h:sg ¢ ¢y in equation (1), we get:
x J

viegx=-=(l1+logx)+C
X

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

(I +x° } dy + 2xy dx = cot xdx( x # 0)
Answer
(l s }c‘h + 2xy dx = cot xdx

dv  2xy cotx

dc 1+x* 1+x°

This equation is a linear differential equation of the form:

4 2: 0L
L} + pyv = (where p = éandQ:“} \:]
dx 1+ .
e :H‘ s vl 45 -
Now, LLF = L"I' ' = L"LH' = {?h'“ J =1+x".
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The general solution of the given differential equation is given by the relation,

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

— _1.-(| +,1'3} = ﬂcurl; x{l+_1f!j-‘d1.'+f_1

14 x°

= y{l +.¥3}= Icnt xehe +C

= }'{I +.'(:}= log|sinx +C

dv

il by —x xycutxzﬂ{x#ﬂ]
dy

Answer

’
x—+4y=x+xvcotx=1(
dlx

v
= xi+.1-'|[l+.rcot:c} =x
o

dv (I ‘
=+ —+cm_wJ_r |
de \x

This equation is a linear differential equation of the form:

dy I
T + py =0 (where p=—+cotx and O =1)
X X

|
+Heolx ek

|
Now, LF =g =g

Jlu-__- r-bosp i q] e K5 x|

= =g Y= xsina.

The general solution of the given differential equation is given by the relation,
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y(LF) = [(QxLF.)dx+C
= y(xsinx)= I[]x:rsin x)dx+C

= y(xsinx)= I[.\:Sinx]dr+(_'

= y(xsin x)=x IRiT‘I.\' dx — J.{i[r} Isin xair} +C

dx
= y(xsinx)=x(-cosx)- II (—cosx)de+C
= y(xsinx)=—-xcosx+sinx+C

—xeosx  sinx C
+ +

= V= - -
Xsmnx Xsinx XxXs5INnXx
1 C
= y=—cot X +—+—
X Xsinx

Question 10:

dy
F+ oy )—=1
(x )

Answer

(:Iﬁ-‘
x+yv)—=1
(x+. }H"c
dy |
— 1 =
de x+y

de

—=x+y
dy

dx
> ——X=Y
dy
This is a linear differential equation of the form:

? + px = (3 (where p =—1 and 0 = y)
e

Now, L.LF = cf = c'l_"'l' =g

The general solution of the given differential equation is given by the relation,
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x(LF.)= j{Qx]F}rsﬁ +C

:».‘re-':_l- (h+C

= xe =y je'-"dy - I{;i (¥) _[E""afv:|afv +C
= xe ' = J-'(—e""}— I{ —e " )dy+C

= xe ' =-ye '+ Je ‘dv+C

=xe '=—ye ' —e " +C

= x=-y-1+Ce

= x+y+1=Ce’

Question 11:
yx+(x—y7")dy=0
Answer

v dy+ ( x—y }uﬁ 0

= ydv = {y: —.TJ(.{].'

de v =X Y
:> _—= = .l —_——
dv hY v
dr X
= —t—=
dv

This is a linear differential equation of the form:

] ) ] ]
ﬂ+ px =0 (where p=—and O = y)
dx ¥
Nﬂﬁ', LF =g [.,-:.fl \ QII ar _ {?h-;'l = y.

The general solution of the given differential equation is given by the relation,
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*(LF) = [(QxLF.)dv+C
= xy= J{L : _v} dv+C

=Xy = J_'L’B{{}’ +C
‘I*'j
= xy="—+C

Question 12:

(.\' +3y° );i = }'(_v > {}]

Ay
Answer
v
T3y )—=—=
(x+307) =)
dy__ )
dv x+3y°
de x+3) X
= — +3y
dv ] )
dv ox
=31
dv )

This is a linear differential equation of the form:

- + px =0 (where p=-— 1 and O =3y)
@E‘ -‘E'

oy Fh . log .I 1
Now, LF =t’J” =g V=W =e V=—

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

= xxl= J-[Syxl]a,’v+(f
¥ y

x
= —=3y+C
J.l

= x=3y"+Cy

Question 13:

dy . m
i+ 2ytanx =sinx;y =0 when x=—

v 3
Answer

The given differential equation is ;—1 F2ytan x =sin x.
X

This is a linear equation of the form:

dy .
: + py = (where p=2tan x and (J =sinx)
X

{.":-'l 1-II:II| vl % lowlsec x o/ see” x|
) | !

Now, I.LF =¢ =¢ =g =¢ =sec” x.

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

y(LF.)= J‘{Qx LE.)dx+C

= y(sec’ _v] j{sin x-sec’ x)n'.r +C

= psec’ x= j{scc x-tan x e +C

= ysec” x =secx +C (1)
Now, v =10) at .1::%.

Therefore,

0xsec’ g = :-,cc'?+ C

= 0= 3-; C -

=C=-2

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

.
= p=cosxy—2cos x

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

Question 14:

{l+x:)£+21_»‘: ! —:y=0whenx=1
v l+x

Answer

{|+.T:}£+2.¥_L‘= : -
dx 1+ x

ﬁ+ 2y 1

4

de  14x (I+x1}_

This is a linear differential equation of the form:

dv 2x ]

—+ py =0 (where p -and 0= ——)

dx I+ x° (1+5°)
2 wel cg

Now. LF :E’[ﬂ'” = E’J‘I"'; = S,

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

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

]—ﬁ-l':l+_r:'J dy +C

={1x)= [

:>,1»'(l+,1"]-=’|‘ I —dy +C

+ X

:>}=(1+_r:}:1an"x+l:' (1)

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

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

(1+x*)=tan"' x- =
}[I+_r) tan x y

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

Question 15:

dy . n
d_ Jycotx=sin2x; =2 whenx=—
e 2
Answer

o . o dy .
The given differential equation is — ~3vcotx =sin2x.

i

This is a linear differential equation of the form:

% + py =0 (where p=-3cotx and J =sin 2x)
X

e 3| cot ol Yloglgin x bog— I
Nﬂ“r'. IF = E‘.'j- =g J =g s =g S -
51N X

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

y(LE)= |(QxLE.)dx+C

] ) | =
= y+—— = || sin 2x.—— |d¥ +C
sin” x sin” x

= ycosec’x =2 J-{ cot xeosecx ) de+C

= yeosec x = 2cosec x +C

& 3
- e ;
Cosec™x  Cosec x
— y=-2sin" x+Csin’ x (1)

Now, v =2 atx =

[

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

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.

.ff'l‘

At point (x, y), the slope of the curve will be ]
dx

According to the given information:

—=x+y
dx

dv
- ——y=x

dy

This is a linear differential equation of the form:

Y + py = (where p=—1 and Q = x)

:|'!'L
Now, I.LF l'.[ -_f-[l: "

The general solution of the given differential equation is given by the relation,
y(LF) = [(QxLF)dx+C
= ye | = |-.ru Tdv+C (1}

Now, [.w"'ff_r.' X Ir.* "l — [ d (x)- I*"Tfh}(h'.
] v
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Substituting in equation (1), we get:

ye 't =—¢ " (x+1)+C

= p=—(x+1)+Ce"

= x+y+1=Ce" .(2)
The curve passes through the origin.

Therefore, equation (2) becomes:
1=C

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

= x+y+l=¢"

Hence, the required equation of curve passing through the origin is x+ y+1=¢",

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:
dv
—+5=x4)
dx

v

e
dx

This is a linear differential equation of the form:




Class XII Chapter 9 - Differential Equations

Maths

? + py =0 (where p=—1and J =x-5)
dx

Now, L.F = efk :eﬁ M e,

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

=y = [{1 5)e'de+C (1)

Now, J{.\‘—S}(* ‘de=(x-35

—
S
|
£ah
L
— L
|
L1+
=
R
' |
L S—
H L e—
|
i
_—
=

:{4—,1‘]L’ '
Therefore, equation (1) becomes:
ve ' =(4-x)e " +C
= y=4—x+C¢
= x+y-—4=Ce -(2)
The curve passes through point (0, 2).

Therefore, equation (2) becomes:
0+2-4=Ce

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

= y=4-x-2¢

This is the required equation of the curve.
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ay .
The integrating factor of the differential equation ¥—~ =¥ =2x" js

dx
A. e™*
B. e’
|

C. —
X

D. x
Answer

The given differential equation is:

v .
ri —y=2x"
dr
@y 2x
dr  x
This is a linear differential equation of the form:
; 1 :
ﬂ+ pv =0 (where p=~—and 0 = 2x)

dr X

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

Hence, the correct answer is C.

Quch»

The integrating factor of the differential equation.

. dr .
I{l_'ll-jZT:'-I-'II:r:”'lIE'_l <y<l) is
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y -l

]
-y

C.

1
J1—27

Answer

D.

The given differential equation is:
2y dx
(l - ]—+)|-:r =
dy
dv ¥x ay
= —+ - = —
de 1-y 11—y

This is a linear differential equation of the form:

1 oy
- and O =—
- -y

)

ax
—+ py = {where p =
G P =Q (wherep =g

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

J'Jx.'.

e

Hence, the correct answer is D.
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