Class XII Chapter 9 - Differential Equations Maths

Exercise 9.6

Question 1:

v .
@, 2v=sinx
dx
Answer
b
Dy 2y =sinx.
The given differential equation is dx

P + py = {where p=2 and () =sin x).

This is in the form of dx

MNow, ILF = e‘ﬁw :GJ’M =g,

The solution of the given differential equation is given by the relation,
v(LF)= I{Qxl F)dy+C

= et = Isinx-e"rﬁ+ C A1)

Letf = _[sin_re:"

= [ =sinx- Ie:"dx— [[%[sin.r]- e“dr]d.‘r
=

_ s o2
= [ =smx- [(cmr 14:{1'
2 2

A

COS X ﬂ/ {L'DST e’ cﬁ|ﬁ‘ll}

ool

- et sinxy e Lm.'r_‘ilj-(bm“ }h‘

’*-"ulll X
== -

2 4
== i(Esinx—t:«crsx]—la’
4 4
5, e .
== [=-"—(2sinx—cosx)
4 4

Ir

==L (2sinx—cosx)
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Therefore, equation (1) becomes:

..
LJ-I'

(2sinx-cosx)+C

] . 2
=y = E{Zsmx—cos.r}ﬂll’ N

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

ay .
— +3p=e""
'y

Answer

% +py=0 (wherep=3and O=¢"").
dx

The given differential equation is

Jaly

Now, LF =¢ Joar = ej' R

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

= ye'* I[ e g "}+ C

=y’ = Ic’vufr+{_.‘

= ye' =e'+C

= p=g "+ Ce™

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

Y e

=X

de x
Answer
The given differential equation is:

dy

| ,
+py =0 (wherep=— and J=x")
dbx X

J '
Now, LF =;3J"”:'T :;_-'[-*"' =T —
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The solution of the given differential equation is given by the relation,
y(LF.)= [(QxLF.)dx+C
= y(x)= I[k -x]nf'r +C

= Xy = I:c"‘af'r +C
'

= xy=—+C
4

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

dy ( s
——+secxy = tan xL 0<x < —]
fis 2

Answer

The given differential equation is:

v

T + py = (where p =secx and () = tan x)
v

[ e
. =secx+tanx.

J}“-'—“ — flu‘_[w-.-..rltau vl

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

— y(secx+tanx) = J-tan x(secx+tanx)dy+C

— y(secx+tanx j'sec xtan xdx + Itan P xdy +C

}:
— y(secx+tanx)=secx+ j{sa. x—1)dv+C
J=secx+tanx—x+C

= y(secx+tanx

X

_[3 cos 2xdx

Answer
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m
Let/ = j cos 2x dy

fsin2x )
Il.:ns 2xdx = |

/

= F[.‘r}

By second fundamental theorem of calculus, we obtain

n

!:F[;J—FW]

g

[sinm —sin0 |

bodr |

[0-0]=0

bd | = pd | -

dy 2
x—+2y=ux logx
dx

Answer
The given differential equation is:

dy

il
x—+2y=x"logx
i
dv 2
= —+—y=xlogx
de  x

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

Iy 2
a v =0 (where p==— and O = xlogx)
dx x

2
iy y 2
2oz x log =
T = gt Y _ ST _ N d

Now, LF = GJ’I”H = cI

The general solution of the given differential equation is given by the relation,
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v(LF.)= J'{Qx LF.)dx +C
—1 _1'-.1’: = j(.t‘]ug.r-.r:}d1'+C

= x'y= J(l log .\'}dx +C

= x'y =logx- [.\"dx-j i(Img x)- [.\"dx}ffwc

) Cdx J
ﬁ_t:_l':lﬂg:rft —ﬂ Lx |ra’x+C

4 | X 4 J

PR
= xy= X logx 1 J.r".:."x+ C
4 4
= x y = X 08X log x —l-L+ C
' 4 4 4

= x'y %.\'J[allog:r—lhf

= 1, (4logx—1)+Cx "
6

ey 2
xlogxr—+y=—logx
el x

Answer
The given differential equation is:

v 2
xlogxr—+y=—logx
dx X

:>£+ J 2

dr xlogx x°

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

dv 3
Tr + _plll.' = (_) {'Llp']]e-l.e p = and Q — _2}

X Xlogx X

Jrce JII - log{kog )
Now, LF =¢” =& =™ =logux.

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

.
= ylogx= J‘[%logx}(h%{: (]}

¥

2 A I
Now, [[ - |ﬂ_‘.:lIJ|'.i1' =2|| logx-—; ]d‘r.
X X

—
-

=2 -lng x- LL dx— J{;—i{lng x)- J'% fi‘f}(ﬁ'j|

Aoar{- - ()

=2|- log x + J-L,nh}
X X

[ logx 1
9| _20gx 1
x x

= —E(I+ log x)
X

"
J—[%ngjdx
Substituting the value of "~ in equation (1), we get:

viogy = —E{l +logx)+C
x

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

Question 8:

(1427 )y + 23y dx = cot xdx(x #0)
Answer

{l +x )u{v +2xv dx = cot xdx

dv  2xy  cotx
===
de 1+x° 1+x

This equation is a linear differential equation of the form:

fv 2 0L
{'—+}J}’=Q{Whﬁmp= Y, and 0= - i]
dx 1+ x° 1+x

Now. LF =£,J-'”:'I'T :EL;.;_,-ILL _ eh’ﬂlw.] B
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The general solution of the given differential equation is given by the relation,
y(LF.) = [(QxLF.)dv+C

— _1.-{| +x"} = ﬂ cot :: x{l+_1::jj—‘r£r+f_1

1+ x°

= ,L'{I +.r‘}}: Icnt xdx +C

»

= }'(I +x }: log [sin x|+ C

dv
& Fy—x+xycotx=0(x=0)
ax

Answer

dy
x——+y—x+xycotx =10

oy

dv
= xi+.1-'|[l+_rcot.'c]=x
dx

dv (I ]
= ——+| —+cotx |y=1
de \x

This equation is a linear differential equation of the form:

£+PJ’ = (J (where p =l+cm xand O =1)
X

dr

. I )
| gt l- P [ lovg b i v lesg| xsin .
Now, LF =¢'° =¢ = gliertiestanal el — ygin x,

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.x-sin x)dx+C

= y(xsinx)= I{xsiﬂ,‘r}{ir+(_'

= y(xsinx)=x [sinxdx - J.[%[.r}- [sin :u.:ir} +C
= y(xsinx) = x(-cosx)— [I-(~cosx)dr+C

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

—Xcosxy  sinxy C
+ +

:> |.I'.l = " . "
¥sinx  xsinx xsinx
I C
= y=—col-x+—+—;
X xsinx

This is a linear differential equation of the form:

4, px =0 (where p=—land 0= y)
dx
— il

Now, L.LF = cfﬂm = cf =,

The general solution of the given differential equation is given by the relation,
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x(LF)= [(QxLF.)dv+C
= xe ' = [{_1'-9 ! ]Iﬂ’_'r+C

= xe = y- je'-" dv - IL?: (v) _[E""civ}cir +C

=xe " =y(-e7)- I{ —e " )dy+C

=xe ' =-ye '+ |le'dyv+C
=xe'=—ye'—e"+C
=x=—y—1+Ce¢

= x+y+1=Ce’

v dx +(.r -y )ﬁ{if’ =1
Answer
vy +(.r— v )ﬁfr =10

= yev = { V- —.r)({\-'

de v o—x Y
= —= =y—=

dy ¥ ¥

dr x

R,

dv

This is a linear differential equation of the form:

%ﬁr + px = Q (where p = lam:l O=y)

dx ¥

. I h .
Now, LF =e” :e[' =" =y,

The general solution of the given differential equation is given by the relation,
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(L) = J(QxLF.)dy+C
= xy= J{L . _1‘)uf1= +C

= xy= J_v:f.{;' +C
3

v \
= xy="—+C

(_r 37 };i =y(y=0)

fv
Answer
{1. +31‘:}q1': =3
dx
dv
dr  x+3y°
de_xe3 x
d) ) v o
- dt X _3,
{,{1" JI

This is a linear differential equation of the form:

h

[
Now, L.F :r:'[p:"' =¢ V=g "™ =g

long!

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

d + px = (where p=— ] and 0 =3y)
H WV

o
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x(LF.)= [(Qx1F.)dy+C

1 1
= xx—= ﬂ/ 3}'X—]£f¥' +C
iy \ ¥

%= 3y+C
y

= x=3y +Cyp

v . n
i F2ytan x =sinx; v =0 when x=—
dx 3
Answer

dy

——+2ytan x =sinx.
The given differential equation is dx

This is a linear equation of the form:

dv .
‘;1 +py =0 (where p=2lanx and J =sin x)
dx

I e ’1 Ztan vl Mog|see JI-.\-5|_1|:|:' g

Now, L.LF =¢'" =e =e = =sec” X,

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

y(LF) = [(QxLF)dx+C
= (sec’ .1.'] J{sin x-sec’ x)dx+C

= psec’ x = j{a ecx-fan x Jdv +C

= ysec” x=secx+C (1)
yv=0atx= T

Now, 3

Therefore,

AT T
0 see” - =sgec—+C
a3

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

= p=cosx—2co8 x

Hence, the required solution of the given differential equation is

Answer
{]+.T:}£+2.1‘_1’= : -
dx l+x°

dv 2xy ]

A

de  l+x fl+x:}_

This is a linear differential equation of the form:

T -
ﬂ+ pv =0 (where p = =t —and O = ]—1}
dx 14 x° {l+x:

J‘].‘..l". f .
el =E-,Il--,'-_-llli-_u |

falth q
Now, LF =E’[ =g =l+x.

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

v(LE.)= I(Qx LF.)dx +C

1 . §I+x:'} dx +C

:,y(|+_,(—}= {]+J;-‘}' |

::>_1'(|+.1'3}= I] +I cdv+C
x

:>}={I+.\':}=1ﬂn" x+C {1}

Now, y = 0 at x = 1.

Therefore,

O=tan'1+C
n
=C=—
4

y=cosx—2cos’ x.
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- T
C=—
Substituting 4in equation (1), we get:

,1'(|+.r:}=tan I.‘{'—E

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

dy . m
—=3ycotx=sin2x;y =2 whenx = >
i

Answer

2 _3ypcotx=sin2x.
The given differential equation is dx

This is a linear differential equation of the form:

& + py = (where p = -3cot x and O =sin 2x)
x

0. N (o
NOWI. I_F _ l:“[_lu:.f:u _ e .-uJLhI.I.:.'Z: e Slogsin ¥ — e B i _ I

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

¥(LE)= [(QxLF)dx+C

] . | .
=y ——=||sin2x.—— |dv+C
5N x 51 X

= ycosec’x =2 J{ cot xeoseex ) di +C

= ycosec’x = 2cosec x+C

2 3
= V== o+ )
COSEC™Y  COsec X
= y=-2sin" x+Csin’ x (1)
FIY
r=2atx=—.
! 2

Now,
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.
dy
At point (x, y), the slope of the curve will be dy
According to the given information:
dy

—=x+y
dx

v
———y=x
dy

This is a linear differential equation of the form:

v :
&y py =0 (where p=—1and 0 =x)
X

(—1)eix

Now, LF = el = o0 _ s

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

y(LF) = J(Qx1F.)dx+C

= ye ' = [xe dx+C (1)
Now, I.w Tdv = x _[c "elx — [[%{1} IL‘ 'Trf.ti|n’.1.'.
=—xe - ‘[—e'“ufr
=—xe +[_—-': “)

=—¢ "(x+1)
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Substituting in equation (1), we get:

}w_Tz—ﬂf’{N+|}+['
= p=—(x+1)+Ce¢’
= x+y+1=Ce" -(2)

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=¢

Hence, the required equation of curve passing through the origin is""J’-""“1 e

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
ﬁ

to the curve at (x, y) is dx

According to the given information:

dy

—+5=x+y
dx

u".
= '—L—_r =x—13
dx

This is a linear differential equation of the form:
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% + py =0 (where p=—1and { =x-35)
dx

MNow, I.LF = c—"[".k'h' =L’ﬁ e =g ",

The general equation of the curve is given by the relation,
y(LF) = [(QxLF.)dx+C
= y-e' = “1 S)edv+C (1)

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:
x+y—4=-2¢

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

D
The integrating factor of the differential equation dx is
A.e™
B. e”
1
c. ¥
D. x
Answer

The given differential equation is:

dy ,
x——y=2x"
dy
dv
——==12x
dr X

This is a linear differential equation of the form:
; 1 _

il + pv =0 (where p=-— and 0 = 2x)

ey X

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

J'_.x.'.

=4

Hence, the correct answer is C.

The integrating factor of the differential equation.

- i
l— v | —+w=ay(-1=<yv=<]
(1-2 ]dy w=ay(-1<) }is

A. _]'J -1
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—

{12 —1
B. V!

c. =Y
!

3

p. V1=V

Answer
The given differential equation is:
.y dx
(l_}"]_+)’-‘f=“.l'
dy
dy yx ay
= =t =—
de 1-y 11—y

This is a linear differential equation of the form:

dx +py =0 (where p = — ¥ and 0= &
dv |t -y

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

J'_.x.'.

e

Hence, the correct answer is D.
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