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Exercise — 9.1

Question 1:

4
d I +sin{y")=0
Determine order and degree(if defined) of differential equation &

4 2

LN o
1{'4 +sin(¥")=10

= y" +sin(y")=0

The highest order derivative present in the differential equation is " Therefore, its
order is four.

The given differential equation is not a polynomial equation in its derivatives. Hence, its
degree is not defined.

Question 2:

Determine order and degree(if defined) of differential equation » +3¥ =0

The given differential equation is:

V+5y=0

The highest order derivative present in the differential equation is v Therefore, its order
is one.

It is a polynomial equation in Y. The highest power raised to ¥is 1. Hence, its degree is
one.

Question 3:

[ﬁy +3s d’s =10
Determine order and degree(if defined) of differential equation dt dr

4 T
(ﬁ) +3 d ;5 =1
dt dt~

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

d’s
The highest order derivative present in the given differential equation is df’ . Therefore,
its order is two.

s ds d's

It is a polynomial equation in d’ and dr . The power raised to dr’ is 1.

Hence, its degree is one.

Question 4:

Determine order and degree(if defined) of differential equation * &

fdf :"ﬁ: I/m\,

|k :ir-: J +CGSLEJ =0

d'y
The highest order derivative present in the given differential equation is dx® | Therefore,
its order is 2.

The given differential equation is not a polynomial equation in its derivatives. Hence, its
degree is not defined.

Question 5:

) ) ) _ ) —r = ¢083x +8in 3x
Determine order and degree(if defined) of differential equation dx”

V .
—— = 05 3x +5in 3x
d '.\

X

v .
= ‘ ‘1 —cos3x—sin3x=0
dx”
d’y
The highest order derivative present in the differential equation is dx’  Therefore, its
order is two.
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It is a polynomial equation in dx’ and the power raised to de’ s 1,

Hence, its degree is one.

Question 6:

Determine order and degree(if defined) of differential

ey 2 w3 oo 3
equation ") (") + () +y7 =0

(") +(»") +()+¥' =0

The highest order derivative present in the differential equation is i Therefore, its order
is three.

The given differential equation is a polynomial equation in " »»">and "

The highest power raised to Y is 2. Hence, its degree is 2.
Question 7:

Determine order and degree(if defined) of differential equation Y2y y =0

W2y ey =0

The highest order derivative present in the differential equation is " Therefore, its order
is three.

It is a polynomial equation in Yy and )y The highest power raised to »"is 1. Hence, its
degree is 1.

Question 8:

Determine order and degree(if defined) of differential equation yi+y=e

Vivy=e

= y'+y-e =0
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The highest order derivative present in the differential equation is v Therefore, its order
is one.

The given differential equation is a polynomial equation in Y and the highest power

r
raised to ' is one. Hence, its degree is one.

Question 9:

Determine order and degree(if defined) of differential equation ) +2y=0

-];x+{-];..}1 +2-]; :n

The highest order derivative present in the differential equation is " Therefore, its order
is two.

The given differential equation is a polynomial equation in »"and ¥ and the highest
power raised to ¥"is one.

Hence, its degree is one.
Question 10:

Determine order and degree(if defined) of differential equation »" +2)'+siny =0

V'+2y +siny =10

The highest order derivative present in the differential equation is ¥ Therefore, its order
is two.

This is a polynomial equation in Y and ¥ and the highest power raised to »"is one.
Hence, its degree is one.

Question 11:

The degree of the differential equation

(5] () von(
— | +| — | +sin —J+I=D
kﬂ‘{f'J dx dx .

1S
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(A) 3 (B) 2 (C) 1 (D) not defined

() (&) (2
— | +| —=— | +sin —J+I:D
kdr‘J dx dx

The given differential equation is not a polynomial equation in its derivatives. Therefore,
its degree is not defined.

Hence, the correct answer is D.

Question 12:
The order of the differential equation

x° d-'fj -3 b +y=0
dx” dlx is

2

(A) 2 (B) 1 (C) 0 (D) not defined

229 3 g
ddy” v

d’y
The highest order derivative present in the given differential equation is dx® | Therefore,

its order is two.

Hence, the correct answer is A.

Exercise — 9.2

Question 1:
yv=e" +1 o=y =0
y=e"+I

Differentiating both sides of this equation with respect to x, we get:

dy _d
::r’x_fix(ﬁ +]}
=y =e A1)
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Now, differentiating equation (1) with respect to x, we get:

den_dg,
EU'}— (L)

= ' =e"
Substituting the values of ¥ @"4" in the given differential equation, we get the L.H.S. as:
-y =e -e" =0=RHS.

Thus, the given function is the solution of the corresponding differential equation.

Question 2:

y=x"+2x+C ; V' =2x-2=0

y=x"+2x+C

Differentiating both sides of this equation with respect to x, we get:

y = %(r +2x +[1}

— y'=2x+2

Substituting the value of ¥ in the given differential e uation, we get:
g g q g

LHS. = V=2x-2=2x4+2-2x-2=0_ R.HS.

Hence, the given function is the solution of the corresponding differential equation.

Question 3:
v=cosx+C DV +sine=0
y=cosx+C

Differentiating both sides of this equation with respect to x, we get:

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

d
r= (cosx+C
) dx{cnsx )

— ' =—sinx

Substituting the value of in the given differential equation, we get:
LHS. =Y +sinx=-sinx+siny=0_p g

Hence, the given function is the solution of the corresponding differential equation.

Question 4:

y=lex oy =L
I+ x

IL':\.l+x:

Differentiating both sides of the equation with respect to x, we get:

V= ;—i(\"m)

Vv 1 d (I -|—:r:}
rl.l

¥

231+ dr
2x
21+ x°
R X

y = -
W+

X P

== ey l+ 3

|+

, x

=)' = — )

l+x°
=y =2

l+x
-~ L.H.S.=R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

Question 5:
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V= Ax poxy =y x0)

Substituting the value of Y'in the given differential equation, we get:
LH.S.=x' =x-A=Ar=y=RHS.

Hence, the given function is the solution of the corresponding differential equation

Question 6:
y=xsinx . oxy=y+xfx’—p (x#£0andx>yorx<—y)
y=xsinx

Differentiating both sides of this equation with respect to x, we get:

y‘:i(rﬂinr]
d
d d
=1 =sinxy-—(x)+x —(sinx
’ ﬁi’x{ ) Lb:{ }

=5 ' =sinx+xcosx

Substituting the value of Y'in the given differential equation, we get:

L.HS. = x_v' = x(sin X 4 X Cos x]

= xSin x + x° Cos x

= Vv+x -4l —sin"x

= y+ x4y —x°

=R.H.5.
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Hence, the given function is the solution of the corresponding differential equation.

Question 7:

xy=logy+C Py =———(xy=1)

xy=logy+C

Differentiating both sides of this equation with respect to x, we get:

i{;,;y] = i{Iu-g )

dx iy
= 1'-—{r]+r-£—l£
Y Y O
]
= y+x'=—y
.1.,

= Fayy =y
= (xy—1)y'=-»°

! Y

= ' =
| —xy

- L.H.S.=R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

Question 8:
y—cosy=x : (wvsiny+cosy+ X] Vi=y
y—cosy=x [1}

Differentiating both sides of the equation with respect to x, we get:

dv
dx
= ¥V +siny-y =1

— i (cosv)= %{T}

= y'(1+siny)=1
1
I+sin y

= ' =
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Substituting the value of Yin equation (1), we get:

L.H.S.=(ysin y+cos y+x) )’
1
I+siny

=(ysiny+cosy+y—cosy)x

= y(l+sin y)-

1+siny
=y
=R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

Question 9:

x+y=tan"'y D YV +Y #1=0

x+y=tan'y

Differentiating both sides of this equation with respect to x, we get:

%{x -I—_j-‘} = %{tﬂn" J-']

1
— ]+I],."= . I],.'r
1+

=y : ,—1:|:|
L1+

1+

-

_'||_l:
=y | — =1
RS

Substituting the value of ¥’ in the given differential e uation, we get:
g g q g
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, ; '\-{_(I-‘-J::}] 1
LHS. =y y+y +l=yv| —= [+ +1

r] 4 i

==1-3v +y +I
=0
=R.H.5.

Hence, the given function is the solution of the corresponding differential equation.

Question 10:
rp:«m:—x:xe[—a.u'] . I+J*‘I—bl:ﬂ(}"iﬂ)

dx
v=+va -x’

Differentiating both sides of this equation with respect to x, we get:

av oy
dy I dyi .
== —(a’ X
dy gt -7 dx(u ]
l
= 4 % {_EI}
2va —x

dy
Substituting the value of @ in the given differential equation, we get:

-EJF' bl il .
L.H.S. = x+ydi_=,r+u'a' —x° x—TJ

5

X a —=x"
=x=X
=1
=R.H.S.

Hence, the given function is the solution of the corresponding differential equation.

Question 11:
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The numbers of arbitrary constants in the general solution of a differential equation of
fourth order are:

A)0B)2(C)3(D)4

We know that the number of constants in the general solution of a differential equation of
ordern is equal to its order.

Therefore, the number of constants in the general equation of fourth order differential
equation is four.

Hence, the correct answer 1s D.

Question 12:

The numbers of arbitrary constants in the particular solution of a differential equation of
third order are:

(A)3B)2(O)1(D)0
In a particular solution of a differential equation, there are no arbitrary constants.

Hence, the correct answer is D.

Exercise — 9.3

Question 1:

Differentiating both sides of the given equation with respect to x, we get:

L
a bdy

I 1
= —+—3'=0
bj

il

Again, differentiating both sides with respect to x, we get:
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D+lv”=ﬂ
b
I

= —3" =)
b

=" =0

Hence, the required differential equation of the given curve is »h=0.

Question 2:
v =alb’ —.r")
v =alb’ —.r’)

Differentiating both sides with respect to x, we get:

7 ﬂz oy
2 o al—2x)
= 2w =-2ax
= ' =—ax A1)

Again, differentiating both sides with respect to x, we get:

Vey'+w'=-a

= () +0"=—a (2)
Dividing equation (2) by equation (1), we get:

(V) +»" _-a
w —ax

=" +x(y) -3 =0

This is the required differential equation of the given curve.
Question 3:
v=ae +he™

I_'I..' — ae'a.:r + I;JE—_'-'.T . .,[] }
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Differentiating both sides with respect to x, we get:

v =3ae’ = 2be™" A2)

Again, differentiating both sides with respect to x, we get:

V' =9ae’ + 4be " .A3)

Multiplying equation (1) with (2) and then adding it to equation (2), we get:

(2ae’™ +2be™ ) +(3ae™ —2bc7 ) =2y + '
= Sge’ =2y +y'

:* ir 2},_}. 'I_H
ag = -

2

Now, multiplying equation (1) with equation (3) and subtracting equation (2) from it, we
get:

{3&'6“ + sbf—lv }_(Haeh _Ehf—ll} — 31_ }_.J
= She ™ =3y

= petr =22 =Y
5

Substituting the values of @& and be ™ in equation (3), we get:

24y (By-)
L2y+y) ,Gr-y)

=9
5 5
(R s By P RT. Ty
:>-}:,,=13_].+,]_j +1-_j 4y
3 3
. 30y+5y
=y =T

=y =6yv+)
= "=y —6y=0

This is the required differential equation of the given curve.

Question 4:

v=¢""(a+bx)
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A1)

v=e"(a+bx)

Differentiating both sides with respect to x, we get:

V=2 (a+bx)+e™ b

=y =¢"(2a+2bx+b)

Multiplying equation (1) with equation (2) and then subtracting it from equation (2), we

get:

V' =2y=e¢"(2a+2bx+b)—e" (2a+2bx)
= ' =2 = he™" .(3)
Differentiating both sides with respect to x, we get:

Vi =2y =2be™ ()

Dividing equation (4) by equation (3), we get:

y-2y 5
y=2y

=y =2y =2y -4y
=" =4y +4y =0

This is the required differential equation of the given curve

Question 5:

v=¢"(acosx+bsinx)

A1)

v=e¢"(acosx+bsinx)
Differentiating both sides with respect to x, we get:

¢'(acosx+bsinx)+e’ (—asinx+bcosx)

[}
Vo=

—:-_1-‘:r"[{u+b]msr—[u—h]sinx] .(2)

Again, differentiating with respect to x, we get:
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V=g [{ﬂ +b)cosx—(a—b)sin .r]+ e" [—{n' +b)sinx—(a—b)cos .‘r]

¥ =e"[2bcosx —2asinx]

y'=2e"(beosx— .-:.-sin_r]
»
—
2

=e¢"(bcosx —asinx) (3
Adding equations (1) and (3), we get:

v+ JT =g [{cr+h]|cnsx —{r:.-—h']lsin x]

.‘V f
= yti—=y
2

=2y+y" =2y
=" -2y'+2y=0

This is the required differential equation of the given curve.

Question 6:

Form the differential equation of the family of circles touching the y-axis at the origin.
The centre of the circle touching the y-axis at origin lies on the x-axis.

Let (a, 0) be the centre of the circle.

Since it touches the y-axis at origin, its radius is a.

Now, the equation of the circle with centre (a, 0) and radius (a) is

(x—a) +y* =d".

= x* 43" = 2ax A1)
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f B
Y.

Differentiating equation (1) with respect to x, we get:

2x+2w' =2a

= x+w=a

Now, on substituting the value of a in equation (1), we get:

= 2xp +x° =)
This is the required differential equation.
Question 7:

Form the differential equation of the family of parabolas having vertex at origin and axis
along positive y-axis.

The equation of the parabola having the vertex at origin and the axis along the positive y-
axis is:

x* = day (1)

¥y

N

(4]

T

¥
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Differentiating equation (1) with respect to x, we get:

2x=4ay A2
Dividing equation (2) by equation (1), we get:

2x  4day’

el

o day

2y
L2y
X Vv

—xy =2y
= xy'=2y=0

This is the required differential equation.
Question 8:

Form the differential equation of the family of ellipses having foci on y-axis and centre at

origin.

The equation of the family of ellipses having foci on the y-axis and the centre at origin is

as follows:
£ 12
' a
Y
o
K_'_ X
i

Differentiating equation (1) with respect to x, we get:
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=0 (2)

Again, differentiating with respect to x, we get:

'I "J-]r'r+ -Ln_-Ln"
LYY Ay,

— -0

b a

! +L(1-"3 +1")=0
ERERY X

= bl =- sz ( ¥+ _v_v")

Substituting this value in equation (2), we get:

"'[‘L:({J*’J: +.],-J,-"]}+ }} o

a ol

= —x(y') "3y =0

= x" + x{y']: —n'=0
This is the required differential equation.
Question 9:

Form the differential equation of the family of hyperbolas having foci on x-axis and
centre at origin.

The equation of the family of hyperbolas with the centre at origin and foci along the x-
axis is:

e A1)
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Differentiating both sides of equation (1) with respect to x, we get:

22w g

a b

SRS (2)
a- b

Again, differentiating both sides with respect to x, we get:
1yt

a’ b
| 1

Substituting the value of @ in equation (2), we get:

() ) 2

=x(y) +x = =0

=" +x(y) - =0
This is the required differential equation.
Question 10:

Form the differential equation of the family of circles having centre on y-axis and radius
3 units.

Let the centre of the circle on y-axis be (0, b).

The differential equation of the family of circles with centre at (0, ) and radius 3 is as
follows:

o+ (y —b]: =3
:>.'r:1+{l].-'—fr]2=9 i
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v
}{_'_ X
| 0 -

\-"'

Differentiating equation (1) with respect to x, we get:

2x+2(y=hb)-y'=0
:>{y—f:r}-y':—_r
::--F_b:—__‘f

r

J.!

Substituting the value of (y — b) in equation (1), we get:

.‘r:+[_—f] =9
J.?'
. |
::>x'[ ; ]=§'
%

)
=2 () + ) 9(y')
9)(»

+x =0

=[x~

This is the required differential equation.

Question 11:

Which of the following differential equations has +

-

d_:f +y=0
A,

d‘J: —y=0
B. dx’
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D. dx’
The given equation is:
Jr:C'Iﬁ*r +£‘3€_r {]}

Differentiating with respect to x, we get:

C e c,e

dx

Again, differentiating with respect to x, we get:

This is the required differential equation of the given equation of curve.

Hence, the correct answer 1s B.

Question 12:

Which of the following differential equation has ' = * as one of its particular solution?

d_‘f —x @ +xy=x
A, dx” dx
d'v  dy
— X+ XP =X
B. dv
ﬁ 2L, xy =0
C. dx’ dx
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d*y

2 +x£+n’:{]

2

D. dx dx

The given equation of curve is y = x.

Differentiating with respect to x, we get:

< (1)

d’v
—==0 o
T (2)
d’y and ﬂ
Now, on substituting the values of y, @ d¥ from equation (1) and (2) in each of

the given alternatives, we find that only the differential equation given in alternative C is
correct.

— = pxy=0-x"l4+x-x

i) %>
=—x"+x

=0
Hence, the correct answer is C.

Exercise — 9.4

Question 1:

ﬁ _l-cosx

de l+cosy

The given differential equation is:
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dy 1-cosx

dy  l+cosx

.. X
dv Zsin -
= T = 2 _tan’ 5
2008’
f-h’ [ . X
= —=|sec ——1
dx 2
Separating the variables,we get:

[ 1 X
u’y—Lscc' ——1 de
2 )

Now, integrating both sides of this equation, we get:

_“dp J{sec ——I]u’r— Isr:c —ci"x fuf:u

X .
= y= Etan;—x+f_.

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

Question 2:

d_Jas) (2<y<2)
dx )

The given differential equation is:

dv ;
— = 4 — "
fris !
Separating the variables, we get:
= & = = dx
4— )

Now, integrating both sides of this equation, we get:

f7%= J et

—n M

—= Ssin = = o —+
=

::»%:sin{;r—l—f_"}

= ¥ = Z2sirnf o+ )
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This is the required general solution of the given differential equation.

Question 3:

dy
—4+y=1{yv=l
dv & }

The given differential equation is:

dv

—+y=1

dx

= dv+y dy=dx
= dy=(1-y)dx

Separating the variables, we get:

Now, integrating both sides, we get:

2~

l—w

= log(l-y)=x+logC

= —logC-log(l-y)=x
= logC(l1-y)=-x

—-X

=C(l-y)=¢

-1

= ]l-y= L e
C
1 .
= y=l-—e
) C
. 1
= y=I1+4de " (where 4 = —E]
This is the required general solution of the given differential equation.
Question 4:
sec” xtan ydx+sec” ytanxdy =10

The given differential equation is:
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sec” xtan ydr+sec” ytanxdy =0

sec” x tan vlx + sec” Vitan x dy 0

Lan x tan v

sec’ x sec’ y
= v+ ) dy =10
tan x tan y

sec” x sec” y
dy = .

dy
tan x tan y

Integrating both sides of this equation, we get:

J’&EC JL ISEL 1 “}

tan x tan y ’
Let tanx =1,
. dt
(tanx)=
dx dx
. ¢t
= 5eCT ¥ = —
o

— sec” xdy = df

= log(tanx)

- sec” x
Similarly, I ¢ Aﬂf‘l-‘=]ug[lan v).
tan x

Substituting these values in equation (1), we get:

log(tanx)=—log(tan y)+logC

= log(tanx )= Iug[ ¢ ]
) tan y

C
= tanx = ——
tan v

= tanxtan y =C
This is the required general solution of the given differential equation.

Question 5:
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(e‘* +e }n{v— (e?‘ —e " Jdv =0
The given differential equation is:
{ g et }f{v i (E" - ].f:’x =1
= (e +e ")u{v =(e"—e” }ai\:

:>.:@v=[£" . }n

tl'l'-l_EL

Integrating both sides of this equation, we get:

J-:f )= jI:EIT —~ E:_-T }i‘rﬂ:
e +e”

Let(er+ev) =t

Differentiating both sides with respect to x, we get:

e s
av fx
., dt
=g - e

ot

= (e* —e T]u[-r =dt
Substituting this value in equation (1), we get:

1
= [Far+C
y=|dr+
= y=log(r)+C

— = Iog[e” +e ”) +C

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

Question 6:
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The given differential equation is:

f:{lr’ ') 5
a(#)07)
d" ]
= ] +';.|3 :(1+.r“]cir

Integrating both sides of this equation, we get:

I] f’i_ = J{] +x° )dx

—tan ' y= Ia’x + Ix:ffx

—tan 'y

x+i+(j
3

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

Question 7:
viegvdy—xdv =10
The given differential equation is:

viogvdy—xdyv =10
= vlog vdy=xdy

dy

e

viegy x

Integrating both sides, we get:

o
= j_T

[

.y
viog v [ )
Let logy=1r.
of ol
log v) =
d}__[ CESY e

1 ot

o dv

== i oy = ot
Vv
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Substituting this value in equation (1), we get:

ot d
f B '[ X
= logr =log x+logC

= log(log y)=logCx
= logy=Cx

— }" — E{'.'r
This is the required general solution of the given differential equation.
Question 8:

¥ d" =_°
el '

The given differential equation is:

5 ﬂf!" 5
x —_— = =¥
el )
dy cx
=5 ="
I E
= ﬂ + ﬂ =10
oy

Integrating both sides, we get:

dx  pdy .
—+ |== (where k is any constant)

3

X V

= |x dv+ j_]-‘"ﬁafv =k

4 J_.J«
=S4T =k

-4 -4
=x 'yt =—dk
=x'+yt=C (C=—4k)

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

Question 9:

www.Kulbhushan.freevar.com
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@ =sin"' x

dx
The given differential equation is:
ﬁ =sin' x

dlx

= dy=sin" x dx
Integrating both sides, we get:

J-c{v - Jsin ' xdv
= y= J(Sin "x l]u’x

= y=sin"x- [(1)dx- E[H%(sin" x)- j{l)mrﬂm

. |
= 1 =5in I_l'-_l'—j[ <x |dr
) J1=x7 ]
= y=ysin" ¥+ [———dx i
| = "

Let 1—x" =1
1 .
dx 'S
::»—2.1‘:ﬂ
e
= vy = —lu"!
2

Substituting this value in equation (1), we get:

1= xsin ' x-+ o
>

. I r-
= v =xsin ' x4+ —-— +C
> 1
2
::-_].Jz:l:s;in_'x—i—t.."';—l-—{:‘
= v = xsin x4+l —x" +C
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This is the required general solution of the given differential equation.

Question 10:
e’ tan vyl +(] —L"'}sec: vy =0
The given differential equation is:

e' tan ydx +[] —e" Jsec’ ydy =0
(I —e" }5&::: ydy=—e" tan ydx
Separating the vanables, we get:
sec” y —e"

'va = ¥ ﬂ&-
tan y l—¢

Integrating both sides, we get:

J‘&it‘c' v afqe‘= fo {]}
tan v 1-&
Let tan v =u.
d du
= —(tany)=—
dy
3 du
—sec y=—
Y=

— sec” vdv = du

sec’ y au
" “dv=|—=logu=log(tan v
Imn;.- ; J'” gu=log(tan y)

Now, let 1—¢" =1.
el dt
So—(1=-e" )= —
aﬁr( c ] dy
Lot

="' =—
iy

= —2 "y = gt

= Il_—i dy = [? =logr =log(l-¢")
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HEL ¥

dy and J-—dx
Substituting the values of = tany I=¢" " in equation (1), we get:

= log(tan y) = lng(l -e _}+ logC

= log(tan y)= lug[(‘[l - H

:::tan_r:C(I—e"]

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

Question 11:
_ dy >
{x' +x +x+ I};: 2x +x:v=1whenx =10
\ d..T
The given differential equation is:

(,r +x +J:+])I::rill =2x" +x
X

dv 2% +x
dx (x‘“ +x +_'r:+l]

2%+
;“;ﬁ.‘jlzr—_H{i\:

(x4 ]][_r: . 1)

Integrating both sides, we get:

[dv=[—2"% _whx (1)

{x+| [ X +l}

27 +x A Bx+C
Let = e w2
) (x+1)(x" +1) Al (2)

N 2x° 4+ x _ Ax' + A+ (Bx+C)(x+1)
[x+l}{x‘1+|) {.r+|](xj+l}

= 2x +x=Ax + A+ Bx’ + Bx+ Cx+C

= 2x +x=(A+B)x" +(B+C)x+(44C)

Comparing the coefficients of x> and x, we get:
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A+B=2
B+C=1
A+C=0

Solving these equations, we get:

4=t p=3qac=-21
2" 2 2

Where You Get Complete Knowledge

Substituting the values of A, B, and C in equation (2), we get:

2 4x 11 |[3r—l]
[,r+1}(x:+|) 2 [r+1} 2(1— -r]}

Therefore, equation (1) becomes:

1 1 1 p3x—1
j-ff;l-' = _I.“r Ifir+ 5 -[_:f+ ldx

=35 =—|U1-_'. x+1)+ —dx—— ——lx
2 X+l 2907 +1
I 3 2x 1 o .
= y=—log(x+1)+ I dy——tan x+C
2 4 “x +1 2

= _}-=%I:}g[x+];|+ilng(x" + 1)—étun" x4+

= y= ‘:[Elug(x+l)+ilng(f + I”—; tan”' x4+ C

I 4 3 £ I _ .
=>_].'=1|:(.T+|} (x*+1) }—Emn 'x+C

Now, =1 when x =10,

=1=11o ﬂ(l]——ltan"U+C
1 2
1 1
=l=—xl-—=x0+C
4 2
= C=1

Substituting C = 1 in equation (3), we get:
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y:%[lng[x+l}z(f +lf]—%tan'] x+1

Question 12:

dy

J:{x: —I)E:I; y=0when x=2
x(r‘—I)%:l
dx
dv =
- x(.r:—l)
—dy=— B

x{x—l}{xﬂ_}‘

Integrating both sides, we get:

I . b -
et a(x=1)(x+1) :T+E+mr ~(2)
| CA(x=1)(x+1)+ Bx(x+1)+Cx(x=1)
x(x=1)(x+1) x(x=1)(x+1)
(A+B+C)x"+(B-C)x-4

xfx=1)(x+1)

Iﬂﬁ-‘z J‘A'{.T—II][.1:+]](£Y (1)
1

=

Comparing the coefficients of X2, x, and constant, we get:

A=—1
B-C=0
A+B+C=0

) ) B= l and C =
Solving these equations, we get 2

[

Substituting the values of 4, B, and C in equation (2), we get:
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Therefore, equation (1) becomes:

1 1 ¢ 1 11
j'ﬂfv— —jxcir+ , L__ I.fir+ 5 'lx+ Idx

= _1.'=—Iﬂgx+%|ﬂg{x—1}+%Ing[x+ 1)+ logk

=_J_|:;mg[k’[x—l}(“l)]

X

MNow, y=0 when x=2.

:}U——Iuﬂ’ ( }( )]
2

= ]ng[%] =1

w

4
=3k =4
=k’ =i
.

Substituting the value of £%in equation (3), we get:

[ 4(x—1)x+1
,v:l]::rg —(r }£T+ ]}
2 | 3x°
4y -1
J__J:l]ag (—-\.)]
2 Ix

Question 13:

cos[ﬁ] =alaeR);y=1whenx=0
dx

ox
= dy=cos ady
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Integrating both sides, we get:

J-.:aj-' =cos  a Ifir
= y=cos a-x+C

— y=xcos  a+C (1)

Now, y=1whenx=1.
=1=0-cos 'a+C
=C=1

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

y=xcos a+l

=cos 'a
X

F—1
:bcns[‘] ]=u

T

Question 14:

dy

——=ytanx;y =lwhenx=10
dx

dy
— =ylanx
X
= & = tan x dx
J_.-‘
Integrating both sides, we get:

J-% = —J-tan Xl

= log v = log(secx)+logC
= log v = log(Csecx)

— r=C_Csecx (1)

MNow, v=1 when x = 0.
= 1 = C = secl

== 1=0C=1

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

y=secx

Question 15:

Find the equation of a curve passing through the point (0, 0) and whose differential

. . [ ]
equation 18 y'=e smx

The differential equation of the curve is:
y'=e'sinx
dv ..
= —=¢" ginx
dx
= dyv=¢"sinx

Integrating both sides, we get:

I-:{v= Je”sin.m’x (1)

Let f = Je.'" sin x dx.

=/ :sinxje‘dr— J(%{sinr]* If‘dr]a’,m'

= J=sinyx-e" - Icusx-c"cﬂr

= [ =sinx-¢' —[msx- Ju"m:— ﬂi{cos x)- Ie‘.:ir]d,r]
\ dlx

= [ =sinx-e" —[msx-c" - ‘ﬂ—sin A‘}-{*Tn’r}
= J=¢"sinx—e¢"cosx—1
— 2/ =¢"(sinx—cosx)

e"(sinx—cosx)
2

==

Substituting this value in equation (1), we get:

¢ (sin r—cns.r}+c A
2

I
"

.-.LI =
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Now, the curve passes through point (0, 0).

" {:-:inﬂ — 0% f}}

= +C
2
1{0-1
—= 0= { )4-{.‘
2
Lo
=C=-
2
C=

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

e" (sin x—cosx) . 1
2 2

y=

=2y =¢"(sinx—cosx)+1

= 2y—l=¢"(sinx—cosx)

Hence, the required equation of the curve is 2y-1=¢'(sinx—-cosx).
Question 16:

x_vﬂ:{x+ 2)(y+2
For the differential equation ~ dx

" find the solution curve passing
through the point (1, —1).

The differential equation of the given curve is:

Xy b _ (x+2)(y+2)
dx

1 . '\l
= ) dv:[r EJa’x
y+2 ) X
4 - "
=|1-— ]a{v=[l+ de
L y+2 X

Integrating both sides, we get:

[ )
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¢ b Iy -
fj1-— Jay= fl1+= |ax
y+2, X

— Iafr -2 ﬁi V= Icir +2 I{dr

= y=2log(y+ 2} =x4+2logx+C

= y—x-C=logx’ +log(y+2)

—_—
E—

=y-x-C= lng[.r:(}w 2]:]

Now, the curve passes through point (1, —1).

-

—~ 1-1-C= h:.g[{l]f{—uz} ]
—=-2-C=logl=0
=(C=-2

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

-

y—x+2=log |:I'1' (v+2) }
This is the required solution of the given curve.
Question 17:

Find the equation of a curve passing through the point (0, —2) given that at any

point (x.7) on the curve, the product of the slope of its tangent and y-coordinate of the
point is equal to the x-coordinate of the point.

Let x and y be the x-coordinate and y-coordinate of the curve respectively.

We know that the slope of a tangent to the curve in the coordinate axis is given by the
relation,

ﬁ
dx

According to the given information, we get:

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

ﬁf]:

rl:ll_:-k.

cx

= ydy = xdx

Integrating both sides, we get:

j:‘q-‘c{}-' = J:r alx

Y X 4c
2 2
=y —x"=2C (1)

Now, the curve passes through point (0, -2).
s (22 -02=2C

=2C=4

Substituting 2C = 4 in equation (1), we get:
V—-x=4

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

At any point (x, y) of a curve, the slope of the tangent is twice the slope of the line
segment joining the point of contact to the point (—4, —3). Find the equation of the curve
given that it passes through (-2, 1).

It is given that (x, y) is the point of contact of the curve and its tangent.

y+3

The slope (m,) of the line segment joining (x, y) and (-4, —3) is x+4

We know that the slope of the tangent to the curve is given by the relation,

&
dx
dv
~.Slope (m, ) of the tangent ==
i cx
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According to the given information:

m, = 2m,
dy  2(y+3)
dr x+4
dy _ 2dx
m_.ﬁ—f—t

Integrating both sides, we get:

dv dx
J‘J-‘+3_EJ‘1{+4

= log(y+3)=2log(x+4)+logC

= log(y+3)log C(x+4)
= y+3=C(x+4) (1)
This is the general equation of the curve.

It is given that it passes through point (-2, 1).

= 1+3=C(-2+4)
= 4=4C
=C=1

Substituting C = 1 in equation (1), we get:
y+3=(x+4y
This is the required equation of the curve.

Question 19:

The volume of spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 seconds it is 6 units. Find the radius of balloon
after ¢ seconds.

Let the rate of change of the volume of the balloon be k (where £ is a constant).
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Prats

= = %
't
4 . R 4 .
= a4 T ] = i [VnIU|nc ot sphere = — st :|
3 3

] R I
= —w-3s7 -
3 o

= darrt o = K ot

Integrating both sides, we get:
dn Jr:a'r =k Iﬂ"f
= 4x FT =kt+C

= dar’ =3(kt +C) (1)

MNow,ati=0,r=3:

=>4n x3=3 (kx0+C)

= 108n =3C

= C=36mn

Att=3,r==06:

>4 x6'=3(kx3+C)

= 864n =3 (3k + 36m)

= 3k=-288n—36m=252n

= k=284n

Substituting the values of k£ and C in equation (1), we get:

4nr’ =3[84nt + 367
= dmr’ =4n(631+27)

= =63r+27

|
== {63!+2T]‘-

1
Thus, the radius of the balloon after ¢ seconds is (63+27) .
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Question 20:

In a bank, principal increases continuously at the rate of 7% per year. Find the value
of rif Rs 100 doubles itself in 10 years (log,2 = 0.6931).

Let p, t, and r represent the principal, time, and rate of interest respectively.

It is given that the principal increases continuously at the rate of 7% per year.
_ [ ;] »

dr 100
> L[

po 100

Integrating both sides, we get:

dp _ o

g 100

::v]ugp:%+§r

~

= p=e® (1)
It is given that when ¢ =0, p = 100.

= 100=¢€"...(2)

Now, if £ =10, then p = 2 x 100 = 200.

Therefore, equation (1) becomes:

200 = (,-II';? H

-
¥
=200 =¢'"-g"

= 200 =¢!" 100 (From (2))
:w.":' =2
-
= —=log_ 2
T
— - —0.6931
10
= r=6.931
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Hence, the value of 7 is 6.93%.

Question 21:

In a bank, principal increases continuously at the rate of 5% per year. An amount of Rs

JI'I.; -
1000 is deposited with this bank, how much will it worth after 10 years (E' ! 'ME}.

Let p and ¢ be the principal and time respectively.

It is given that the principal increases continuously at the rate of 5% per year.

dt 100

d)
_d_r

dr 20

p 20

Integrating both sides, we get:

=— |t
po 20

[£--
= log p= ! +C
gp 0 -

=p —em (1)

Now, when =0, p = 1000.
= 1000 =¢° ... (2)

At t= 10, equation (1) becomes:

s

p=e’

— j} — el:'.ﬁ X(:"[.

= p=1.648:x1000
— p=10648
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Hence, after 10 years the amount will worth Rs 1648.

Question 22:

In a culture, the bacteria count is 1,00,000. The number is increased by 10% in 2 hours.
In how many hours will the count reach 2,00,000, if the rate of growth of bacteria is
proportional to the number present?

Let y be the number of bacteria at any instant ¢.

It is given that the rate of growth of the bacteria is proportional to the number present.

Yy
dr
I .
% _ ky (where k is a constant)
dt
W

v

Integrating both sides, we get:

@ _ J-n:ﬁ
y
= logy=kt+C (1)
Let y, be the number of bacteria at ¢ = 0.
= logy,=C

Substituting the value of C in equation (1), we get:

log v =kt +log ¥,
= logv-log v, =k

¥y

— 105[ J
Vi
J

= &k = log {—]
l':

k,

Also, it is given that the number of bacteria increases by 10% in 2 hours.
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1o

= y=—V
: 100
v 11 -
== =
v, 10 )

Substituting this value in equation (2), we get:
k-2=log ( n |
—0 ﬂJ

1 11
=k ==log| —
2 g[lﬂ]

Therefore, equation (2) becomes:

1 1 y)
—log| — |-t =log| —
2 ”[m] ”[»J
Elog( ‘1"]

\ Y

—h,g[ ::}) ~(4)

Now, let the time when the number of bacteria increases from 100000 to 200000 be #,.

==

>y=2yatt=¢,

From equation (4), we get:

I Y
rz—lﬂg[%}: 2log2
| Inﬂ[ll] ]mg[”)

S0 10
2log2
11

Iog( ]
Hence, in 10 hours the number of bacteria increases from 100000 to 200000.

Question 23:

ﬂr,]':l Xty
The general solution of the differential equation dx

15
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A, € +e’=C
B. ¢ +e¢' =C
C. e +e'=C

ﬁ =Er-_|' =-L’\ el.
dx

dv
——=e'dx

X

e ‘dyr=e"dx
Integrating both sides, we get:

J-U_' dy = j{f “dx

- =" +k
=g et ==k

= te’ =¢ (e=—k)
Hence, the correct answer 1s A.

Exercise — 9.5

Question 1:
(.r'ﬁ +xy)dy = (J."ﬁ + 37 }a’x

The given differential equation i.e., (x> + xy) dy = (x> + )?) dx can be written as:

dv x4+
— = : el 1
dv x7xy [ }
Let F(x,y)= l Ty

x4 xy

(Ax) +(Ay) O+

(Ax) +(Ax)(Ay) x+xp

Now, F{«L‘c‘. xl}'] = =A"-F(x,)
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This shows that equation (1) is a homogeneous equation.

To solve it, we make the substitution as:
y=wx

Differentiating both sides with respect to x, we get:

@ —vix
dx dlx
@
Substituting the values of v and @¥ in equation (1), we get:
N i +(vr)
dv o x” +x{1-‘x}

dv _ 1+v
=Vv+x—=

de  l+vw

dv 3 141" 1|:_(|+‘I-‘:}—‘L-‘{l+7;,']

5
I
|
I

dv 14w I+
dv  l=v
Y — = —
dv 1+v
{ ' Y
= IiJ=dl-'=£
Ll—‘l X
:}[E—I-H]d :dr
l—v X
{
:}L = —l].u"v=E
|—vw x

Integrating both sides, we get:
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—2log(1-v)-v=logx—logk

=v=-2log(l-v)-logx+logk

V= Iﬂg{#}
x{l—v]'

v k
=—=log
X i V )
'r| |- J
IR
; o
= Y _ log S
v ()
kx .
— =g

=5 [.'l.‘— .1"]: = hxe

This is the required solution of the given differential equation.

Question 2:

, X+y
y = 2

X

The given differential equation is:

V= ety
x
dy  x+v
= = = - .l
dx x [)
Lch{A 1}:T+"
X

Ax+ -X].,_].' _ X+ v _ ;{HF(I.}‘}

MNow, F{;{x.;‘,y] = p
X x

Thus, the given equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
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Differentiating both sides with respect to x, we get:

ﬁ
Substituting the values of y and € in equation (1), we get:
dv  x+wx

V4 x—=
ax x

dv
=D v+x—=1+v
dx

v B

x—=
dx

= v :E
X

Integrating both sides, we get:
v=logx+C
- Y logx+C

X
= y=xlogx+Cx

This is the required solution of the given differential equation.

Question 3:
(x—y)dv—(x+y)dr=0
The given differential equation is:

(x—y)dv—(x+y)dx=0

dv x4y
= 1
dx  x-y M)
X+v
Let Fix.v)= .
c (1 1 } oy
o F(Axay)= 2234 X420 p(x.y)

- Ax—Ay x—y
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Thus, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o
:?'E{J]—E{”)
dv dv
==y —
dx dy

dy

V4x—= =

dy x—w l-v
1£:1+1—1=:|+1,_U{I_FJ
dv 1—vw 1—

dv  14v

E_l—l

1—v dx

[ 1 ¥ ] v
= —— — v =—
l4+v 1=y X

Integrating both sides, we get:

] . 5
tan”' 1*—?Iﬂg{1+ !] =log x+C

= tan”' (i]—l]ugll +{‘]—] ]=lng_‘r+C
X 2 X
. - 1 )

1
\ 2
— tan”' [%]—%[log(r"' +y ]— ]crgx:} =logx+C
— tan '['—F] - llogf 47 )+ C
. ‘
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This is the required solution of the given differential equation.

Question 4:
(x: —y* ]d.'n:+ 2xydy=10
The given differential equation is:

(x: —y* ].:J’.'l:+ 2xydy=10

o _~(<-7)
:‘E_ 2xy -()

Let F(x,v)= _[12—;1}

- F(Axv.2y) =l["‘”"f ~(2) ] ) F(x.»)

Z{AI){R}'} 2xv

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o

3E{J) E{H)
dv dv

= = Ve —
Friks ay

ﬂﬁ-‘

Substituting the values of y and dr in equation (1), we get:
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v =]
2v
e T A
2v o Al
. 1+
Jdv_ (147
d 2v
= Ev?a’r:—ﬁ
1+ X

Integrating both sides, we get:

lng(] +1° ) ==logx+logC = IL)gE
X

=141 =

{ 1"i| C
=1+ |=—
x X

¢ .
=x +y =Cx

= | M

This is the required solution of the given differential equation.

Question 5:
X i —x* =2y +xy
dx

The given differential equation is:

'ld:l ¥ el
e e 2y +xy

oy
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R S ST

"5‘_ A4 (1)

el X

I_ v 4y
Let F(Tl}=u

e

- F(dxAy) = (Ax) - g[,{{j.r}j{;;_r]{i}-} _ ¥ _21: XV _ o F(x.v)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=wx
=D
dx dx

i
Substituting the values of y and @¥ in equation (1), we get:
dv x - 2{1:)(}: +x- [Uc]

V+X—= 3
clx x

dv ;
= v+x—=1-2v"+v
e

:xﬁzl—zv'j
:.i‘r.":

dv 3 dx

| =2y X

Integrating both sides, we get:
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|
+v
\Em

- log = log|x|+C
2 2x I I —¥
V2o 2
1 7
L V2 x|
:ﬁzﬁlug iy =log|x|+C
J2ox
1 x+ 2v|
log —| = log|x|+C
R Fr

This is the required solution for the given differential equation.

Question 6:

xdy — ydv = \[x* + v dv

Xy — vy = v.,,|'.1.‘1 + v dx
= xdy = [}-+ Jxi 7 ].:4".1:
dy _yiqfxi 4y’ (1)

]
cx .

. |" T, .2
Let F(x.y)= YINE TV

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o

= )= ()
dv dv

———=V+r—
dx dy
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dy

Substituting the values of v and dr in equation (1), we get:

dv v yxt + ()’
X

Vtx—=
ey

I'.'Jil"lr' 1
=Vt X—=v+yl+v
dx

dv 3 dx

I+ x

Integrating both sides, we get:

=

log|v+y1+v|= ]:}g|x|+1ugc
= log| + 1||I+£ =log|Cx
X X
= log 2" TV | jog Cx|
X

=yt + 7 =Cx7

This is the required solution of the given differential equation.

Question 7:

' ‘o - £ R
J xcos| i]+_‘|-‘ﬁin| '}—]}J-‘fﬁ'= {ysin| X |—xms[lﬂ>xr:{v
LX LX : X

]_ X J

The given differential equation is:
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{Juc:us.(;']+11»5m|[:A ]} dx = {lbln(x]—xﬂﬂﬁ[::]}.ﬂﬁ’
. {rms(f]+r3in(};

@y _\ . < (1)

o {_1-'Hin[f_]—xmﬁ[%]}x

=A"F(x.y)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
dy dv
= =Vdy=—
dx dy

ﬁ

Substituting the values of y and € in equation (1), we get:
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dv [xms.' v+ rrsin v}-rx

vtx—= :
dx (msm V=X L‘r.}:-;\'] X

1) .
ﬁf’l' VCOSV+VY siny
= Vtx—= -
fx VEIN VY —Cos ¥

dv oveosv4r siny
N—=

= -y

" dx VEin vy —cosy

dv  vcosv+ siny—1 sinv+veosy
= y—= :
dr VEINV —COS Vv

dv 2vcosvy
=f—==—"
Li‘(’ PRIV =COsV

VEINV—COSV 2ex
— dv =
VoS X

( 1] 2y

:Ltam‘—— dv="
Vv X

Integrating both sides, we get:

log(secv)—logv=2logx+logC

= log[w] =log (ij )
v

:}[Sem-] _ oy
!J

—secv=Cxy

ﬂsec(i]=ﬁ-xz-'—v

L X x
_}.I
= S0C —1 =Cxy
X
y 1 11
= cos| = ==
v, Cxp O oxy

i{i-cos(l]:k [ﬂ-:l]
X, C

This is the required solution of the given differential equation.

Question 8:
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xﬁ—yﬂrsin[i] =10
il

v X
dy . [1]
x——v+xsin| — |=0
dx x
()
=S xX—=y-xsin| —
dx x
Y= T':'.in( ])
dy ' x
=== ol
dx x { )
(2)
y—xsin| =
Let Flx.v)= 2/
(v3)=
i_‘lx—ﬁxsiu[j']:] _v—xsiu['}l]
- f'[ix,#{}): Y — X — ,-'i,“‘ f'.(r‘l:_ r'l,']
Ax X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o
)
dv av
= —=V+x—
dx dr

ﬂfl"

Substituting the values of y and dr in equation (1), we get:

dv vy —xsinv

v+ x
dx X
dv .
= Vt+X—=v-—5sInv
ey
v N iy
siny X
dx
= cosec vdv=——
x
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Integrating both sides, we get:

1ug|uus&:uv—cul 1:| =—logx+logC =log ¢
X
[I—.!:] [PLI] [:1
= cosec| — |—-cot| — |=—
x x) «x
Cﬂ“[ 'LIJ
1 \x) C
= ~ = =—
1~:in[':I ] sin(}] .
X X
= x[l —ms[iﬂ =C sin[ﬁ]
x x

This is the required solution of the given differential equation.

Question 9:

v+ x Ir:}g,[l ]d_}-‘ —2xdy =10
X

vy + xlog t l] dy=2xdy =0

X

-
= v = |:2_1'—.‘4.' lugt Z H dy
X

dy y
=== . (1)
dx 2x—x Iﬁg[ 2 J

LetF(vy) =Y
2x=xlog [1—]
X

AY = 4 ~=A"F(xy)

z(,ﬂ__r)-[,!_r)lng[%) E_r-llt-g[l]
: .

X

L F(Ax Ay)=

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:
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dv  d
D _ 9 (1)
de  dx
dy dav
— =y r—
iy dx
Substituting the values of y and € in equation (1), we get
i By
T 1 X —
e 2o — ¢ lovge v
P B
—_— W —+ E
o = — Mg w
=t -
—_— — — W
e = — lowgz v
o v — 2 v Lo v
= W e
P e = =g
. Pt _ Loy 27— wr
Par & e =2 — b v
= — logs w el
o lezgs v — 1 }
l—|—(‘|—IDE"L} ..:gr'l.":(_h_
i log v — 1)
1 X | o — Far e g
v log v — 'I} e S

Integrating both sides, we get:

,“1,{]%1_]} .[_ - .[_

£
= |—————  —lpgv=logx+loa 2

j-v{lugr—l} gv =log x+log (2)
— Let logv—1=1¢

d d.r

logv—1

ch{ £ ] ﬂ’v

|
— — =

voodv

av
:>—1=u’r

v

Therefore, equation (1) becomes:
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i
=% IZ—;—Iogv =logx +logC

= log

= log

This is the required solution of the given differential equation.

Question 10:

.T\| x
l+e” r:i'c+£'-"[l—x dv=10
A
P ¥ v
1+¢” fr'x+r.e-'(]—'— dy =10
' ¥
: ¥ ¥
=|1+e dx:—e'(l——]dj’
LoV
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of_x)
el _e.[|_1|
X y)
= —— ol
) : (1)
I+e
—e;[l—l:]
Let F(I.._‘I‘}:—'__J..
l+¢
_E“{I_j_lj —l:e"Ll—i_J
F(ix,dy)=———"22 - 2L F(xy)
I +e* I+

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

X=vy
d d
:}— ; = —— v

=5 ()

dx v
= —=v+y—

dy dy

dx

Substituting the values of x and v in equation (1), we get:

dv  —e'(1—v)

VA y— = -
afy 1+ e
dv  —e’ +ve’
— ¥ =0 WV
oy 1+ e
dv —e" e’ —v—ve”
— y— = —
o 1+ e
v v+ e
] J__.l_ e "
Fe gl 1+e
1+ " v
v =2
Ao o= v

Integrating both sides, we get:

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

= 10g(v+ e"}:—logJ-Jrlr:rgC = log[gj
rLI

= x+ye’ =C

This is the required solution of the given differential equation.

Question 11:
(x+y)dy+(x—y)dy=0;y=1whenx=1
(x+y)dv+(x=y)de=0

= {x+ y)dy = —{,1'— _L‘}rﬁ'

L)
ox X+ v

Let F{L_'q-‘} = —(.1‘ _Jr}.

x4y
_ . —(Ax—Ay) —(x-¥ _
s F(Ax Ay) = Elr—.iv }= Er+}= )=x'1”-f~ (x,v)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
d d

= )=o)
dv dv

= ——=V+x—
dx dx

dy

Substituting the values of y and dr in equation (1), we get:
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u+x£=—_{1_m—}
dx X+ vy
dv  v—1
= V+X—=
dx v+l
dv v-1 v—l-v(v+1)
:';b_!"—=——'|_.-‘=—
dr v+l v+1
dv L—I—V:—v_'(l"'"z}
a"r: v+ 1 v+1
vl ;
L), a
14w x
[ v 1 } dx
= —+ —|dv==-"
l+v 1+ x

Integrating both sides, we get:

] i T
~log {1+ J+tan " v=—logx+k

4_.

::-1::-5 1+1 +/,t'1n v=—2logx+2k

::*lﬂb[1+‘| }ern'v:Zk
3135[ l+— x ] +2tan”’

:b]ng(r + 1J +"tan

Now,y=1atx=1.

= log2+2tan ' 1 =2k

::-1ug2+2>:§=2k

Flog2 =2k

Substituting the value of 2k in equation (2), we get:

2, .2 ([ Yi_n ,
log(,t +y ]+2tan [ ]—2+I0;,2

X

This is the required solution of the given differential equation.
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Question 12:
xdy +(xy +y7 ).:ir =0;y=1whenx=1

X dhy + (:cj-' + ¥ ].:I'r =0

=x'dy= —[x_r+ P ] d

o (o)

I 7 A1)
Let F(x,y)= u
[A.rui_r+{£_v}l] —(,11v+_1—':] .,
S (Ax,Av)= X = - =A" F(x.yp
()=l ()

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o
=4 ()= (m)
dv av
= —=V+x—
dx dr

dy

Substituting the values of y and dr in equation (1), we get:
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dv —|:I'1TT+{F.TJ!:| 1

V+X—= - =—yp—y
el x°
av
x—=—v" =2v=—v(v+2)
L
v __r:fx
1(1’+2] X
r+2)-v
—:-l (r+2)-» dv ke
20 v v+2} x

Integrating both sides, we get:
1 ,
E[I:}gv — Iog{v+2]] =—logx+logC

:::-llr:r [1— =lo E
2 g.\v+7 g:r:

v [C\E
— ==
v+ 2 IJ

y ,
Y9 X
x
’ [-':
=¥ >
y+2x  x
Xy 2
E . ]
L'+2x_{' ~(2)

Now,y=Tlatx=1.

Substituting " 3in equation (2), we get:
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= y+2x=3x"y

This is the required solution of the given differential equation.

Question 13:

. X T
xsin’ ——,L'J dx + m’y=ﬂ;}-‘z when x =1

Ly
xsin?| - ]—_1' dx + xdy =0

Lo 1 ()] "

dy x

(3]
—| xsin*| = |~y
x-’fJ !
" .
|:. - :(i‘r] , j| |: o ) i|
—| Ax-sin®| T = Ay | - ,rsm‘|' |—j'
\ AV _ LX) 2 F(x ].}

s M Ax.Av)= = = < x,
( ¥ AJ} Ax X ”

Let Fx.v)=

Therefore, the given differential equation is a homogeneous equation.

To solve this differential equation, we make the substitution as:

y=vx
d d
ﬁE{J) E{H}
dv dv
—=y4x=—
dx dx

dy

Substituting the values of y and dr in equation (1), we get:
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dv —[1‘ sin’ v—wr]
V+X—=
clx

¥

dv s s
VX —= —[S]ﬂ_ V- i—'] =¥—5n v
efx

(vl'rr . 7
= X—=-5In"v

dx
dv dx
sin” v e

s i
— cosec vy = ———
X

Integrating both sides, we get:

—cotv =—log|x|-C

= cotv =log|x|+C

= cot [ Y ] =log
\

x|+ logC
LI

= cnt['—] = log|Cx| -(2)
x

y=E atx=1

Now, 4

= cm[%] = log|C|

= l=logC

=C=¢=¢

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

cot(iJ =log
X

This is the required solution of the given differential equation.

£X]

Question 14:

d 3 5 ]
a@_J +¢05¢¢(i] =0,y =0 whenx=1
v x L
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-
ul———+u:1:ss+:+:| = |:D
dv X LX)
_:af—"j?:l—cnsec{'—v] (1)
de  x X
V i i Y
Let F(x, y) ==—cosec| '—J_
x X
F(Ax.Ay)= Ay _ LU&ELL A‘q
Ax Ax )
= F(ix.Ay)= L cosec[lw =F(x,y)=4"-F(x.»)
X X))

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
i o
=)= ()
dv dv
==+ —
dx dy

dy

Substituting the values of y and dr in equation (1), we get:

dv
V4 X¥— =V —Cosec v

ey
dv dx
= =-—
Cosec v x
. dx
= —sin vdv = —

X
Integrating both sides, we get:

cosv =log x+log C = log|Cx|

[ O]
e

= cﬂs[i_r)= log |Cx| |

X

This is the required solution of the given differential equation.
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Now,y=0atx=1.

= cos(0)=1logC
= 1=logC

=C=¢ =¢

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

v“l
cos [ =
X

=log [ ex)

This is the required solution of the given differential equation.

Question 15:

L dy

2xy 4 }'3 2x"—=—=0; y=2 whenx =1
ey

2xy+ 3y =2x° b =0
dv

= 2y’ ﬂ = 2_1*.-..- +_J":

dx
& _2wty (1)
ey 2x°
2 ] _|:
LE:tF[Jr.J-‘}=_'1[:1 Y
X
2 Ax)NAv)+H(Ar)Y 20+ 07
- F (A Ay)= (2)(A)+(Ay) _ 20+ =" F(xy)
E[AI]_ 2x

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y=vx
d d

:'E{J) E{H}
dy av

= —=V+x—
dx dy
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dy

Substituting the value of y and dr in equation (1), we get:

- .1'£ _ Ex{v.r}—lz {vx}l'
dx 2x°

dv Qv+
= Vv+x—=
v 2

dv v
= V+X =V+
dx 2

= i dv = d
v x

Integrating both sides, we get:

—-2+1
Vv
2.

—2+1

=log|x|+C
= - 2 = |ug|.r|+["
v
= —% = |ng|x|+C
x
2x
= - =log|x+C .(2)
Y
Now,y=2atx=1.

= —1=log(1)+C
= C=-1

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

2x

—— = log|x|-1
}.l
= 2 = I—lug|x|
|LI
2x
=V

:Tgh'r [x;tﬂ,x;t{:*)

This is the required solution of the given differential equation.
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Question 16:

dx x
0
A homogeneous differential equation of the form dy Y/ can be solved by making the
substitution

A.y=vx
B.v=yx
C.x=wy
D.x=v

dre j{ r]
For solving the homogeneous equation of the form @ '3/ we need to make the
substitution as x = vy.

Hence, the correct answer is C.

Question 17:
Which of the following is a homogeneous differential equation?

A {4.1‘ +6y+ S}L{L‘ — (3}=+ 2x+4)dx =0
B (xp) v — {x3 + y;)ca{'j-' =0

C (x3 +2y% |dv+2xpdy =0

Vi +(.1:3 —xpt =7 ]u_'r =0

D.
Function F(x, y) is said to be the homogenous function of degree n, if
F(Ax, Ay) = A F(x, y) for any non-zero constant (A).

Consider the equation given in alternativeD:
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J-'jdx+(.'r3 —xp— }c{v =0

dy -y ¥
:h = ] s 3 = ] ]
de X -xy—y Yy Hay—x
Let F'(x,y)=— Y

¥y otxy—x

= Flix, Av)= {A}I}?
F(Ax,Ay) {A}=}:+{AI}(AJ'}_(’“]:
= - f{:-l’l:
Ay +xv-x7)

=a" #
v +,1.j1-'—x'J
=4 F(x.p)

Hence, the differential equation given in alternative D is a homogenous equation.

Exercise — 9.6

Question 1:

fv .
i+2;_1::ﬁm:c

dx

ﬁ+ 2y =sinx.

The given differential equation is dx

f—}j? + pv = ({where p=2 and 0 =sinx).
This is in the form of

Now, LF = E-.[.l'-'n'_;; _ eJ’:.br — et

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

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

P(LF) = [(QxLF)dr+C

= et = Isin.r-e“ch—+ C (1)

Letf = _{Sil'l.‘t"é’:"'.

= [ =sinx- J'e:"dx— [[%[sin.t]- E“ﬂ’r]d‘r
=0,y

_ el o
= [ =smx- — | cosx- dx
2 "'|k. 2
A

SN L P —ﬂ/— cosx)- e "dy a’x}
I . r{ ) I ;|

:”:,3- smx 1 uns_r-ﬁi — [—sinx]-ﬁ- dx
2 2 2 2

s

esiny ecosy gl ..
== - —— I(SII‘I.T.{" }:iT
2 PR

== iI:Esin_:r—t:«crsx]—la”
4 4

9y
J-'u

igj":{'
4 4

(2sinx —cosx)

-
=T
e

— [ =5 (2sinx—cosx)

Therefore, equation (1) becomes:

Ix
Ix

yert = ES (2sinx—cosx)+C

Ix

=y= é{lsin x—cosx)+Ce

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

Question 2:
ﬁ +3p=e""
dx

%+ py=0 (wherep=3and O=¢"").

Al

The given differential equation is
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1) 3y
Now, LF = EJTI . =;:-J"” e

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

Y(LF.) = [(QxLF.)dx+C
= ye = I(@ h'xe‘“)+£‘
= et = Ie*.:r'x +C
=y =e"+C

3y S
= y=e¢  +Ce

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

Question 3:
i + i = _'[':
de  x

The given differential equation is:

- I .
{'{!'. + lF.'fl'l-' = Q {1\-‘hcrc!; e ﬂnd Q —_ r_‘I..'}
dx X

1
Now, L.F = EJ.J"I” :eL“!h =" = .
The solution of the given differential equation is given by the relation,

y(LF.)= [(QxLF.)dx+C
= y(x)= H.‘J;j -x)afr+C
—>xy = Ix"’dr +C

xJ

= xyp=—+0C
4

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

Question 4:

dv T
—}+scc.\:}'= tanx| 0= x<—
fi% 2

=
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The given differential equation is:

& + py =0 (where p =secx and 0 = tan x)

dx
ke | see e log(seci+tanx)
2 =g

Now. LF =/ ™ =

=secy+tanx.
The general solution of the given differential equation is given by the relation,

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

= y(secx+tanx)= Itan x(secx +tanx )dv +C

— y(secx+tanx)= Isec ¥ tan xex + J‘tan’ xelv +C

— y(secx +tan x)=secx + j{secj x—l]cfx+L‘
}:

= _].'[Ht:i.:_l'-l'- tanx)=secx+tanx—x+

Question 5:

.y
cos” x—+ v =tan .‘G'(U LX< E]
e | 2

The given differential equation is:

. dy
cos” xd— +y=lanx

k3
Qﬁ-’ 9 9
=>£_T+SCC' X-y=5CC xtan x
X

This equation is in the form of:

dv 1 1
u} + py = O (where p =sec” x and 0 = sec” xtanx)
x
Juew sec” o .
Now, LF = (J g -L“F = ™"

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

= ypee = I{;‘“‘-‘ -sec” xtanxdx +C (1)

Let tanx =1,

o dt
= —[tanr} =
e e

5 dt
— 58 X =—
v

—sec” xdv = dt

Therefore, equation (1) becomes:

yee™t = I[e t)dr+C
e A I[r-e’]dw(?

=y =t Ie‘dr—ﬂ:;—i{r}- J-e’dr}dHC
= ye™ =10 — qu’dr +C

> 3e = (1-1)e +C

= ye"" = (tanx—1)e™" +C

= y=(tanx—1)+Ce ™"
Question 6:

dy .
r—+2y=xloox
4 Al g

X

The given differential equation is:

dy )
x—‘}-l—Z}-' =x"logx
dv 2
= —+—y=xlogx
de x

This equation is in the form of a linear differential equation as:
av 2

—+ py =0 (where p == and 0 = xlog x)

v x

2
v b e x . 3
Now, LF :eI :eL =g bt =gl = P
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The general solution of the given differential equation is given by the relation,

y(LE) = [(QxLF)dx+C
= yexT = I(A'Iugx-xz]d1'+c
= xy= J(.r" log ,\')dx +C

= x"y =logx- [-"i“{x'j ;i(lﬂﬂ x)- [-"idx}’w’c
- L A =

4 .-‘] 4

= y=logy- || =2 |r.’_1: +C
x4
, Hlogx |
—}.1:‘_1-':Jl R ——J.r"dx+C
4
4 4
., x'logx 1 x
S yly=2 184 21 ¢
) 4 4 4

=ty = %.‘r* (4logx—1)+C

= = 1, (4logx—1)+Cx*
G

Question 7:

xlog rﬂ +y==logx
dx x

The given differential equation is:

vlog ‘E£+_]’ =—logx
dx
dv 2
= —+ =—

de xlogx x

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

and Q=£}

@y + pv =0 (where p = -
el xlog x x

|
by J o leg| bog ¥
Now, LF =ef e T N

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

,
= ylogx= J{%lugx]aﬁ#f {]}

X

2 3
MNow, e IngIJu’.r =2

=2| logx- jllzﬂr."f— j{;—i{lngx}- J'TL ffx}dﬁ.}

A

=2| - log x + J-L,-fi'lf:|

X X

l
log x-— |dx.
X

f—
-

b

_ 2-_ log x _l}

X X

= —E{|+ Ing:r}
X

2
— log,rjdx

Substituting the value of I[l'_ in equation (1), we get:

viogx = —E{l + |ngx}+(]
x

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

Question 8:
(l +x° ]a’p + 2y ey = cot xdxx #0)

(I +x7 ) dv+2xy dx = cot xdx

dv  2xy  cotx
= =T
de  1+x° 1+x°

This equation is a linear differential equation of the form:

fv 2: 0l
L'I'p_‘l-‘:Q!:"r'r"hﬁl'Cp: T, and O = - t:]
dx 1+ x° 1+x

:.\.1"‘1‘ bogl1-+x* 4
J"*-" :e"l ]:1+x‘,

Now. I.LF zgjm =e
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The general solution of the given differential equation is given by the relation,

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

—>_1.-(I +,1'3}— ﬂcntl; x{l+x::]-‘dr+f'

|4 x~

— y[l +.1r3}: Icnt xev +C

= y(l +x° } = ]ug|5in x+C
Question 9:

x%+;-‘—x+rymtx=ﬂ{x =0)

dv
x—+y=x+xycotx=10
dx

dv
= x——+y(l+xcotx)=x
dlx
dy |
= —+|—+cotx |y=1
de N\ x

This equation is a linear differential equation of the form:

v 1
—+ py =0 (where p =—+cotx and 0 =1)
dx x
. !
iy [ el |d o -+ hoo sin ¥ o wain .
Nﬂ‘l"lr'.. ].F _ L"I — {}]- T — f.’l eorHlog]siny) _ E'Ip,__i. s = ysinx.

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

L) = Q= L) ax = O

= v xsinac) = J»_(]xxsin a0 )b O
— _V(.'(Siﬂar}: "F(.Tsi]‘lq:)a{t+(_'
= 1 (xsinx)=x _r!-:in_\' e — %(_"{}- _rsin :\:ziv:l +

= }'(A’si]‘i _r} = _r[—t:ul:;_r}— j-l —(—c:)sx}u’_\’ —+

= p{xsinx) = —xcosx+sinx +C
— COS X sin o L=
== v = - B - - -
TSI O ACS1TY O AT =IO
1 L
= 1 = —cot-x +——+ -
= A S1r X

Question 10:
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dy
x4+ p)—=—=1
(x+w)—
ﬁ-ﬁ-‘
i+ y)—=1
(ery)
dy |
— =
de x4+
:?ﬁ=l‘+}
dy
:>Lfr .
dy !

This is a linear differential equation of the form:

?+ﬁrzﬂ{»vherep=—| and O = v)
X

Now, LLF = cfm = cf_'# =e ",

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

x(LF.) = I(QXI.F.}J1-+ C

— e’ = J-{},,é, M)y +C

—xe =y je'-"d_]: - Jﬂi (,‘J} _[t’_"'ﬂfl':|ﬂfv C
s =) e

=xe ' =—ye '+ J > dy +C

=xe ' =—ye' —e " +C

= x=—y—-1+Ce¢’

= xty+1=Ce

Question 11:

vv+(x—y )dy=0

Created By Kulbhushan

www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

v odx +(,1' - )u’t =0

= vy = (yz —.'l.':](-{}’

dc v —x
= — = = .i'l —_—
dy ¥ v
de x
—>—+—=y
dv v

This is a linear differential equation of the form:

, 1
d + px =0 (where p =—and 0 = y)
dx y

1
a
log ¥

Now, LF :eJ‘M :e[‘ =™ =y,

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

x(LF.)= [(QxLF.)dy+C
=Xy = J{_v-_v}uﬂv+C

= Xy = J_v‘jn’y +C
‘I"j

=xp="-+C

vioC

= xX="—4—
i oy

Question 12:

(.1: +3y° );i = }'[_v > {}]

A
{r+3y:)i{v:J
X
&
dv x+3y
ﬁ x+3y l+3}:
dy 3 )
:}d.r_rzh
dy y
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This is a linear differential equation of the form:

cx

+px =0 (where p=- 1 and O =3y)
ﬁbr Jr

i 1]
J‘_1' _ (?_ID'E'Y _ EInJ.-I , J _ l

MNow, LLF :HIMF =g

The general solution of the given differential equation is given by the relation,
x(LF.)= J{Qx].F_}.:.{'H- C

= xxl: J'(Elvxl]afv%c
¥ Y

X
= ==3y+C
J.l

= x=3y +Cy

Question 13:

dy .
i +2yvtanx =sinx; v =0 when x =
e

w|E

‘ ‘ ‘ o —?+2J:tanx:5i|1_r.
The given differential equation is d¥x

This is a linear equation of the form:

dv .
: + py =0 (where p=2tanx and {J =sin x)
ax

prafy an vy % . |'-|.'..1= 2 l..
j.ll ’! =& logses x| =¢I-._|_ o x

Now, LF =¢'" =¢ =sec” x.

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

V(LE)= [(QxLF.)dy+C
= y(sec’ .v] - J{sin x-sec’ x)dx+C
— psec” x = J{scc x-tan x Jdx +C

= ysec” x =secx+C (1)
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yzﬂmx:E.
Now, 3

Therefore,

. T T
U= sec” E =scc?+£

= 0=2+C
=C==-2

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

ysec’ x =secx—2

.
= y=cosx—2C05 X

Hence, the required solution of the given differential equation is ¥ = €0S¥—2c0s™ .

Question 14:

2y Ay I
{l+x'}i+21}‘: —:y=0whenx=1
elx I+x

1

1+ x

dy  2xy |
=—+ =

{I+.T:}I?+2.r_v=
X

4

de 1+x° (| +_T1‘}'

This is a linear differential equation of the form:

. 2
ﬂ+,uy = () (where p = _x1 and O = 1
lﬂr—T |+ x (1+I:)

ey
vl 3 logf 143°
MNow, LF =£'I-f f = E'J'*-’ —e ]

1}

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

{ 1},@+f}ﬂ+c
1+x°
1

= y(1+x7)= I] e de+C

Z'}_],’(l +x:}:

:::Jf{l+.r:}:Lun" x+C (1}

Now,y=0atx=1.

Therefore,
O=tan'1+C
=Cc=-=
4
c=-=1
Substituting 4 in equation (1), we get:

(14 x*)=tan"' x - =
J,{|+.‘{') tan  x 3

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

Question 15:

dy

. i
———3ycotx=sin2x;y=2 whenx=—
clx

_ _ _ o —!—3_L'c{1t_r=ﬂin 2x.
The given differential equation is @

This is a linear differential equation of the form:

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

|
.{-'":":T -.i-II-ul:-I.l.n.'fl 3log|sin ¥ b i \| |
MNow, LF =¢ =g =g =g =——
5N x

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

I . I .
—— :J-[snﬂx, - }fx+(‘.
5100 X 51 X

= yeosec'x =2 J{cul xeoseex ) dy +C

=V

= ycosec’x = 2cosec x +C

2 3
= y=- —+ .
COsSeC™ Y  Cosec X
= y=-2sin" x+Csin’ x (1)
i
y=2atx=—.
Now, 2

Therefore, we get:

2=-2+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.

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

i
At point (x, ), the slope of the curve will be de

According to the given information:
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dx

S S
ax s =

This is a linear differential equation of the form:

Q +py =0 (where p=—1 and O = x)
dx
Now, LF = f-:fm; = cfﬁ_”m =¢ .

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

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

= ye = Ixc"'dx +C (1)
Now, j.w"TrET =x -[L dx — [Lii(r} j{*"?rir}n’.r.
iy
=—x¢ - I—e"u!r
=—xe™ +(—e7)
=—¢ "(x+1)

Substituting in equation (1), we get:

ve == (x+1)+C
= y=—(x+1)+Ce’

= x+y+l=Ce" .|

-2
o

The curve passes through the origin.
Therefore, equation (2) becomes:
1=C

=>C=1

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

Let F (x, y) be the curve and let (x, y) be a point on the curve. The slope of the tangent to
dy

the curve at (x, y) is @

According to the given information:

v
—+5=x+y
dx

dv
= —yp=x—5
dx t

This is a linear differential equation of the form:

?i—py:{__}' (where p=—land 0 =x-3)
X

Nﬂ\.‘i,."1 IF = EI_rI:.'.'. :{?J‘i 1 —e 'r_
The general equation of the curve is given by the relation,

y(LF.) = [(Qx1F.)dx+C
= y-e ' = I{x—ﬁ}a'”d‘r+(‘ (1)

Now, J{A‘—S}e"'e{r =(x-5) Jﬂ'”cir — J‘[%{m— Sj_je'-'u{r}h‘.

(x=3)(-e )= J(-e
(5-x)e +(-e)
(4-x)e™

Therefore, equation (1) becomes:
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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
=-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.
Question 18:

dv

x———y=2x
The integrating factor of the differential equation is

A. e

D.x

The given differential equation is:

oy ,
I——y=2x
dy
dv ¥
—_ = EI
ar  x
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This is a linear differential equation of the form:

ﬁ + pv =0 (where p = L and O = 2x)
X

dx

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

I_])(l'l

e

Pl %
——lx ol v !
" = -"I T =g log x = --'hi'-l:I ) = - I
el = £ & X

X

Hence, the correct answer is C.

Question 19:

The integrating factor of the differential equation.

(l—,vf]fuw =ay(-1<y<l) N

p. V=¥

The given differential equation is:

Y
(l - ]— + ¥ =ay
dy
m’ .l_ A
Ly, @
de 1—-y  1—y
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This is a linear differential equation of the form:

-I{ ] )
S pv =0 (where p = 2 —and 0 = 4 )
dy -y [—y°

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

IE,J'Jm'.

Hence, the correct answer 1s D.

Created By Kulbhushan

www.Kulbhushan.freevar.com



