d .
W ytanx — 2sm x

Answer

Given Differential Equation :

d
d—3:=ytanx—28inx

Formula :

i) [ tanxdx = log|secx|
ii) alogb = logb®

iii) alogab — p

iv) 2sinX.cos X = sin 2x

v) [sinxdx = —cosx

vi) General solution :

For the differential equatit

class24

dy

i =
3 TEV=0
General solution is given by,
y.(LF.) = fQ.(I.F.)dx +c

Where, integrating factor,
LF.= efPax

Answer :

Given differential equation is

:x—"—ytanx=—25inx ......... eq(1)

Equation (1) is of the form

dy _
HTHy=0Q



Where, P = —tanx and Q = —2sinx

Therefore, integrating factor is

LF.= e Pdx

— ef—tanxdx

= e~ loglsecxl (- [tanxdx = log|secx|)

_ ploglsecxl™ Ly alogh = Iogba)

- eelcs)

— ologlcosx)

General solution is

y.(LF.) = fQ_. (LF.)dx +

2velass24

s y.(cosx) = f(—Z s

i o

S y.(cosx) = — f (2 sin

% y.(cosx) = — [(sin 2x) dX + C ......(* 2sinX.cosx = sin 2x)

cos 2x
2

% y.(cosx) = + C o (0 fsinxdx = — COSX)
Multiplying above equation by 2,

% 2y.(cosx) = cos 2x+ 2c

% 2y.(cosx) = cos 2x + C where, C=2c

Therefore, general solution is

2y.(cosx) =cos2x+C

32. Question

Find the general solution for each of the following differential equations.

d—yzycotx=sin.’-.’.x
dx



Answer

Given Differential Equation :

9 | veotx = sin2
dx YCO X = §1Nn 4%

Formula :
i) [ cotxdx = log|sinx|
i) alogab =}
du
i) [u.vdx=u.[vdx —j'(;.fvdx) dx
iv) [ sinxdx = —cosx
v) = (sinx) =
—. (sinx) = cosx

vi) 2sin x.cos X = sin 2x

vii) cos 2x = (cos®*x — sin?

viii) General solution :

For the differential equat mc24 C I QSS 2 4

dy
dx

General solution is given by,

+Py=0Q

y.(LF.) = fQ. (LF.)dx + ¢
Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is
dy i
= + ycotx = Sin 2x ......... eq(1)

Equation (1) is of the form

dy
xTHY=0

Where, P = cotx and Q = sin 2x



Therefore, integrating factor is

LF.= efPdx

o e‘,rcotxd:rc

— gloglsinxl (+ [ cotxdx = log|sinx|)
=SIiNX oo ('.' alogab — b)

General solution is

y.(LE.) = fQ.(LF.)dx +E

~y.(sinx) = [(sin2x).(sinx)dx + c .......eq(2)

Let,
] = f (sin 2x). (sinx)dx

Let, u=sin 2x & v=sin X

& 1=s8in Zx.f sinx

9. [ ok a5 S 2 4
Jv dx) dx)

"] =—sin2x.cosx — f((z cos 2x).(—cos X)) dx

......... ( Juvdx=u

2 d o
......... ( fsmxdx=—cosx&a(smx)=cosx)

» 1= —sin2x.cosx + 2 f((cos 2x).(cosx)) dx

Again let, u=cos 2x & v=cos X

= —s8in 2X.cos X

% Z{COSZX.fcosx dx —J(%(cost).fcosx dx) dx}
......... ( Juvdx=u.[vdx —f(:x—u.fvdx) dx)

&I =—sin2x.cosx + 2 {cos 2X.sinx — f((—z sin 2x). (sinx)) dx}



* 1= —sin 2x.cos x + 2{cos 2x.sinx + 2 [((sin2x). (sinx)) dx}
& I = —sin 2x.cos x + 2{cos 2x.sinx + 21}

%I = —sin2x.cosx + 2 cos 2x.sinx + 41

&1 —4]=—2sinxcosx.cos x + 2(cos?x — sin’x).sinx

......... (v sin 2x = 2sinx. cosx & cos 2x = (cos’x — sin®x))

& —31 = —2sinxcos’x+ 2 sinx cos’x — 2sin®x
& —31 = —2sin®x

2
&1 =—sin®x

3

Substituting I in eq(2),

2
S y.(sinx) = §sin3x +c

Therefore, general solution i

class24

2
y.(sinx) = 3 sin3x

33. Question

Find the general solution for each of the following differential equations.

d_y+ 2ytanx =sin x
dx

Answer

Given Differential Equation :

Y civiemE—g
dx y NnNxXxX=smx

Formula :
i) [ tanxdx = log|secx|
ii) alogb = logb?®

i) 3'°8aP — p

0 (2)ox=!



v) General solution :

For the differential equation in the form of

dy
gy T o=l

General solution is given by,

y.(L.LF.) =fQ.(I.F.)dx +c
Where, integrating factor,
LF.= efPax

Answer :

Given differential equation is
dy i
a+2ytanx= L1l (R eq(1)

Equation (1) is of the form

dy B
. TEY=0

Where, P = 2tan x an

Therefore, integrating fact

LF.= efPdx

— efztanxdx

= @2 loglsec x|

— ploglsecxl? (e alogb = lo gba)
= SC%X e »+ glogab — b)

1
"~ cos2x

General solution is

y.(LF.) = J'Q. (LF.)dx + ¢

5. (co;x) = [(sin x).(-m%- dx +C ...

......... (+ [tanxdx = log|secx|)

eq(2)

class24



Let,

I_

1 Yoy

Put, cos x=t => -sin x dx = dt

/e
L=l (3 ax=3)

1

COS X

Substituting I in eq(2),

e
y. cos2x/ cosx ¢

Multiplying above equation by cos?x,

sy = cosx + c(cos?x)

Therefore, general soluti
y = cosx + c(cos*x)

34. Question

class24

Find the general solution for each of the following differential equations.

d_y+ ycotx =x’cotx +2x
dx

Answer

Given Differential Equation :

d—y+3,rco'cx=)r:2 cotx + 2x
dx

Formula :

i) [ cotxdx = log|sinx|

i) alogab =b

i) [u.vdx=u. [vdx —_f(:x—“.fvdx) dx

iv) [ cosxdx = sinx



d n n—1
V) —IX")=1X
) —(x™)
vi) General solution :

For the differential equation in the form of

Y+ Py=Q
dx B
General solution is given by,

y.(L.F.) =IQ. (LF.)dx + ¢

Where, integrating factor,
LF.= of Pdx

Answer :

Given differential equation is

%+ycotx=x2 Ot X + 2% ool eq(1)

Equation (1) is of the for

class24

dy _
3 FEr=0

Where, P = cotx and Q = x + 2x

Therefore, integrating factor is

LF.= e/Pax

= efcotxdx

= gloglsinxl ___( [ cotxdx = log|sinx|)

S8 | pe— (-.' alogab — b)

General solution is

y.(L.F.) =J’Q. (ILF.)dx + ¢

s y.(sinx) = f (x? cotx + 2x).(sinx)dx + ¢



S y.(sinx) = j (x% cotx.sinx + 2xsinx)dx +c

.
s y.(sinx) = (xz C?S ~ sinx + 2xsin x) dx +c
J sinx

3
L y.(sinx) = J (x* cosx + 2xsin x) dx +

~y.(sinx) = [x?cosx dx + [ 2xsinxdx + C ......eq(2)

Let,
[= f x?cosx dx
Let, u=x% and v=cos x

d
Sl = xz.f cosx dx — f (d—t(xz).fcosx dx) dx

......... ( Juvdx=u.fvdx =

sl =x%.sinx— f 2x

......... ( [ cosxdx=si

Substituting I in eq(2),
s y.(sinx) = x%.sinx — f 2x.sinxdx + f 2xsinxdx + ¢

L y.(sinx) = x%.sinx+c¢
Dividing above equation by sin X,
Ly=x%*+ L

SInx
Therefore, general solution is
y = x? + c(cosec x)
35. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

Xd_y+y = x3, given that Y =1 when X =2

dx



Answer

Given Differential Equation :

x% +yp =g
Formula :

i) fidx = logx
ii) alogab — b

i) [ x™ dx =X

iv) General solution :

For the differential equation in the form of

dy
S Fir=Q

General solution is given by,

y.([.F.)=fQ.(1.F.)

class24

Where, integrating facto

LF.— efPdx

Answer :
Given differential equation is

dy
—ty=x3
xdx =K

Dividing above equation by x,

Ly 1 5
..dx+x,y_x ......... eq(1)

Equation (1) is of the form

dy
. TEY=0Q

Where, P = L and Q = x?
X

Therefore, integrating factor is



= X (0 2lO82® = D)

General solution is

yaR)=fQ0£mm+c
Ly.(x) = fxz.(x)dx +c

.'-xy-——fx?'dx +c

.'.xy=x{+c ......... ('.’ fx“dx=xn“)

n+1

Dividing above equation

class24

. x3+c
“YET Tk

Therefore general equation i

3

X & c
y= 4 x
For particular solution put y=1 and x=2 in above equation,

1=,

42
.1 8+ c
T4 2

[
1=2+-
2
. C 1
e 2 —
c=-—2

Therefore, particular solution is



x* 2

"4 x
36. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

d -
—y+ YCOtX =4xcosecx, giventhat Y = 0 when X =

oA

Answer

Given Differential Equation :

d

y
— 4+ vy.cotx = 4x cosecx
dx y

Formula :

i) [ cotxdx = log|sinx|
i) alogab =b

n+i

i) [x™dx ==

n+1

class24

iv) General solution :

For the differential equa

Y Py=Q
Ix -
General solution is given by,

y.(L.F.) =[Q. (I.LF.)dx + ¢

Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is
dy
B +y.cotx = 4x cosecX ... eq(1)

Equation (1) is of the form

dy _
HTHy=0Q



Where, P = cotx and Q = 4x cosec x

Therefore, integrating factor is

LF.= e Pdx

— efcotxdx

— eloglsinxl (+ [ cotxdx = log|sinx|)

=5SiNX ... ( alogab — b)

General solution is

y.(LE.) = f Q. (LF.)dx + ¢
s y.(sinx) = j (4x cosecx).(sinx)dx + ¢

s wtmn—ad 5 L) ¢a
S y.(sinx) = 4_] (x sn x).(smx)dx +€

S y.(sinx) =4 Jr(x)

class24

. i %2 xn-l-J.)
S y.(sinx) = 4? +c. s
s y.(sinx) = 2x%2 + ¢

Therefore general equation is

y.(sinx) =2x%*+¢

For particular solution put y=0 and X = -121 in above equation,

_0_21'[2+
s ) = 2 C
2
“D=—4+c

.r[2
.-C=—-—7

Therefore, particular solution is



2
y.(sinx) = 2x% — 12-
37. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

d_}'+ 2xy = X, given that Y = 0 when X =0.

dx

Answer

Given Differential Equation :

d

d%:+ 2xy =X
Formula :

D [xnax =3
D f(e)ax =5

iii) General solution :

For the differential equa mc?T4

dy
3 TRY=R

General solution is given by,

class24

y.(L.F.) =fQ. (LF.)dx + ¢
Where, integrating factor,

LF.= efPdx

Answer :

Given differential equation is

Equation (1) is of the form
dy

— =

ax Py=Q

Where, P = 2xand Q = x



Therefore, integrating factor is

LF.= efPax
=ef2xdx

4 . +1
= gf ('. fx dx_n+1)
=ex2

General solution is

y.(LE.) = fq. (LE.)dx + ¢

ny.(e)= f(x). (ex)dx +c

Ly (e"z) = -:-_f(Zx). (e"z)dx 4+ C oo eq(2)

Let,

1= j(Zx).(e"z )dx

class24

Put, x2=t => 2x dx = d

5 Y f (e)dt

Substituting I in eq(2),
2 1 xz
ny. (e )=§.e +c
Therefore, general solution is
2 1 2
y.(e* )=§.c&'Jlr +c
For particular solution put y=0 and x=0 in above equation,

-‘-0=§.e°+c



1
-..0=-§+c

1
e ==
2
Substituting c in general solution,
1 1
. x2
(e* )=z.e5 — 2
y-(e) =3 5

Multiplying above equation by -e%

. 2y= 1— e—xz

Therefore, particular solution is
2

2y=1—e*

38. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

\ ' Class24

.. 2y =e 2 sinx

Answer

Given Differential Equation
dy

— 4+ 2y = e~ %* sinx

dx y

Formula :

i) [1dx=x

i) [(sinx)dx = — cosx
iii) General solution :

For the differential equation in the form of

Y Py=0Q
i =
General solution is given by,

y.(L.F.) =fQ. (I.LF.)dx + c

Where, integrating factor,



LF.= efPdx

Answer :

Given differential equation is
dy P
E-l" 2y = e “*.sinx ... eq(1)

Equation (1) is of the form

dy

= —

2 TEY=10

Where, P = 2 and Q = e~ 2%, sinx

Therefore, integrating factor is

LF.= efPdx
—of2dx
=X .. (~ fldx=x)

General solution is

class24

y.(LF.) =fQ. (LF.)

+C

Ly (e*) = f (e"?*.sinx).
s y.(e2) = f (é.sin x). (e*)dx +c

sy (e**) = f (sinx)dx +c

LHy.(e*) = —cosX+ C o (= f (sinx)dx = — cosx)
Therefore, general solution is

y.(e**) = —cosx+ ¢

For particular solution put y=0 and x=0 in above equation,
0= —cos0+c

“0=-1+c

.'oC=1



Substituting c in general solution,
y.(e®*) = —cosx+1
Therefore, particular solution is
y.(e**)=—cosx+ 1

39. Question

Find a particular solution satisfying the given condition for each of the following differential equations.
d

(1 +X3)_y+ ZXY = 4x2, given that Y = 0 when X = 0.
dx

Answer

Given Differential Equation :

d
(1+ xz)&y+ 2xy = 4x?

Formula :

i) f%dx = logf(x)

o class24
! Ixn dx = n+1

iii) General solution :

For the differential equation in the form of
dy

e i

A Py=Q

General solution is given by,

y.(LF.) = fQ.(I.F.)dx +c

Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is
d
(1+ xz)&y + 2xy = 4x?

Dividing above equation by (1+4x2),



. dy 2x 4x*

‘o T @Y T e ettt
Equation (1) is of the form

dy

— —

A Py=Q

Where, P = (1 nd Q = (sz)

Therefore, integrating factor is

LF.— ofPdx
P
_e'rh-i-:zidx

Let, f(x) = (1 +x?) ~ f'(x) = 2x
& LF.=elos+®) .. ( I %dx = 10gf(X))

=(1+x%

General solution is

class24

y.(I.F.)=J’Q.(I.F.)

y.(1+x%) = f((1+ ey (14+x¥)dx +¢

Sy.(1+x%) = 4]x2dx +c

y.(1+x2)=4§+c ......... (-.'fx“ = )

Therefore, general solution is

3

y.(1+x%) = 4%+c

For particular solution put y=0 and x=0 in above equation,
~0=0+c

~c=0

Substituting ¢ in general solution,



x3
Sy (1+x%)= 4?

Dividing above equation by (1+4x2),

B 4x3
T 3(1+x2)

uy

Therefore, particular solution is

4x3

Y =31+
40. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

x.d_Y_y = log x, given that Y = 0 when X = 1.

Answer

Given Differential Equation :

d
xd—ir— = logx

Formula :

class24

. 1
i) [ ~dx=logx
ii) alogb = logb?®

iii) alogab =b

v) fuvdx= u.fvdx—f(zx—".fvdx)dx

x
kx _-C
v) [e dx =—
vi)i(kx) =k
— -
vi) logl =0

viii) General solution :

For the differential equation in the form of

dy _
% THr=0



General solution is given by,

y.(LE.) = fQ. (LE.)dx + ¢

Where, integrating factor,

LF.= ofPdx

Answer :

Given differential equation is

dy
X Y= logx

Dividing above equation by x,

Equation (1) is of the form
dy

K —=
3 T ¥Y=2Q

Where, P = ] and
X

Therefore, integrating fa

LF.= e/Pax

— o~ logx) ( fidx = logx)
= elogx™" (=~ alogh = logbh?)
_ eloge)

=k (.'. alogab — b)

X

General solution is

y.(LE.) = fQ. (LF.)dx + ¢

(-

).G)dx 4Coed(2)

class24



Let,

= [ () Rex

Put, log x =t => x=e

Therefore, (1/x) dx = dt
(1t
“l= (—) dt
J \et

o= th. e tdt

Let, u=t and v=e't

si=g j e tdt— f (dit (1). f et dt) dt

......... ('.'fu.vdx= ufvdx— [ %fvdx)dx)

Sl=—tet— f((l)-

--------- ( _[ek"dx=%m-
[=—tet—et. ... ( ?)
N L.
X X

Multiplying above equation by x,
sy=-—logx—1+cx
Therefore, general solution is

y=-—logx—1+cx

class24

For particular solution put y=0 and x=1 in above equation,

“0=—-logl—1+c



ac=1 (logl=0)
Substituting ¢ in general solution,
sy=—logx—1+x
Sy=x—logx—1

Therefore, particular solution is
y=x—logx—1

41. Question

Find a particular solution satisfying the given condition for each of the following differential equations.

d > ;
Ey+ytan:~:=2x+:~rtanxfglven that Y = 1 when X = 0.

Answer

Given Differential Equation :

d
d—i+ytanx=2x+x2

Formula :

class24

) [ tanxdx = log|sec
du

i) [u.vdx= u.fvdx—f(a.fvdx)dx
iv) [ secx.tanxdx = secx

V) i(x“) = fig™?

vi) General solution :

For the differential equation in the form of

Y py=0Q
= =
General solution is given by,

y.(L.F.) =J'Q. (LF.)dx + ¢

Where, integrating factor,



LF.= efPdx

Answer :

Given differential equation is
dy _ 2
g+ytanx—2x+x tanx ... eq(1)

Equation (1) is of the form
dy

= —

2 TEY=10

Where, P =tanx and Q = 2x+ x?tanx

Therefore, integrating factor is

LF.= e/Pax

= eftanxdx

= gloglsecxl ___(+ [tanxdx = log|secx|)

= SOCX e ( Jlogab

class24

General solution is

y.(LE.) = fQ. (LF.)d
Sy (secx) = f(2x+ x?tanx). (secx)dx + ¢

S y.(secx) = f(xz tanx.secx + 2xsecx) dx +c

. y.(secx) = [x?tanx.secx dx + [ 2xsecx dX +C .......eq(2)

Let,

I=Ix2tanx.secx dx
Let, u=x2 and v= tan X. sec x

d
o l= xz.j secx.tanx dx —f(a(xz).jsecx.mnx dx) dx

......... ( Juvdx=u.fvdx —_f(:—:—.fvdx) dx)



%1 =x2.secx—f2xsecx dx

......... ( [ secx.tanxdx = secx & i(x“) = nx“‘l)

Substituting I in eq(2),

. y.(secx) = x%.secx —f 2x.secx dx +f 2xsecxdx +c

~y.(secx) = x%.secx+c¢

1 ,( 1
3 (o) = (Gea) +o
COsS X cos

Multiplying above equation by cos X,
»y=x%+c (cosx)
Therefore, general solution is

y = x% +c.(cosx)

For particular solution puty=1 and x=0 in above equation,

1=04c class24
wE=]1
Substituting c in general solution,
Sy = x%+ cosx

Therefore, particular solution is
y =x% 4 cosx

42. Question

A curve passes through the origin and the slope of the tangent to the curve at any point (X, ) is equal
to the sum of the coordinates of the point. Find the equation of the curve.

Answer

Formula :

) [ldx=x

.. du

i) fuvdx=u.[v dx—f(;.fv dx)dx

kx

i) _fek"dx=eT



iv) i (x™) =nx™3

v) General solution :

For the differential equation in the form of

dy
2 T FY=0Q

General solution is given by,

y.(LF.) =fQ. (LE.)dx + ¢

Where, integrating factor,
LF.= of Pdx

Answer :
dy
The slope of the tangent to the curve = =

is equal to the sum of the coordinates of the point.

class24

The slope of the tangent to t

dy
e — =X
ax Y

Therefore differential eq

dy
N— =X+
dx i
5 -:—i —V=X___ = eq(l)

Equation (1) is of the form

dy
ax FRy=0Q

Where, P=—1and Q = x
Therefore, integrating factor is

LF.= ofPdx
= of ~1dx

—e X ... (v [1ldx=x)

General solution is



y.(LF.) =fQ. (LF.)dx + ¢

Ly () = [(x).(e7¥)dx +C ......eq(2)

Let,
1= f(x). (e™®)dx

Let, u=x and v=e™*

I=x,fe"‘dx —f(dix(x).fe"‘ dx) dx
......... ( Juvdx=u.[vdx —f(:x—u.fvdx) dx)
Sl=-—x¢e" —J(l).(—e"‘) dx

......... ( [edx = e_:f & L (x") = nxn—1)

akx

wlvclass24

oo I == —x,e_x —e x ceen

Substituting I in eq(2),

Ly (@) =—xe*—e
Dividing above equation by e7%,

LSy=-x—1+c.e*

Therefore, general solution is

y+x+1l=c.e*

The curve passes through origin , therefore the above equation satisfies for x=0 and y=0,
H20+0+1=ce?

Xe=1

Substituting c in general solution,

Sy+x+1l=e*

Therefore, equation of the curve is

y+tx+1l=e*



43. Question

A curve passes through the point (0, 2) and 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. Find the equation
of the curve.

Answer

Formula :

i) [1dx=x

ii)fu.vdx=u._[vdx—f(jx—".fvdx dx

i) fek"dx=%

5 i ny n—1
N)dx(x) nx

v) General solution :

For the differential equation in the form of

dy _
3 THY=0Q

class24

General solution is give

y.(LF.) =fQ. (LF.)d
Where, integrating factor,

LF.= ofPdx

Answer :

The slope of the tangent to the curve = i—y

The sum of the coordinates of any point on the curve exceeds the magnitude of the slope of the
tangent to the curve at the given point by 5.

dy
“S54+—=x+
dx y
Therefore differential equation is
dy
M54+ —=x+4
dx y
dy
SW—=——y=Xx—5....e(1
S 5 eq(1)



Equation (1) is of the form

dy

— + e

3 TEy=0Q

Where, P=—1andQ=x—-5

Therefore, integrating factor is

LF.= efPdx
— of —1ax
=@ ol [1dx=15

General solution is

y.(LF.) = fQ.(I.F.)dx +c

Ly.(e) = [(x—5).(e7™)dx + ¢ ......eq(2)

Let,

= f(x —5).(e™)

class24

Let, u=x-5 and v= e
i fos (x—5).je"‘dx - d—t(x—S).fe"‘ dx) dx
......... (+ fuvdx=ufvdx - [ (2. [vdx) dx)
21=—(x—5).e™ — f (1).(—e) dx

_________ (+ fedx= ?‘“ & 2 (x") = nxo)

kx
Sl=—(x—5)e™*—e™ ( Jedx = )
k
Substituting I in eq(2),
fy.(e™) = —(x—5).e ¥ —e X +c
Dividing above equation by e7%,

Lty=—(x—5)—1+c.e"



Sy=-x+5—-1+ce"
“y=-—-Xx+4+c.e*

Therefore, general solution is
y=-x+4%4+¢.e"

The curve passes through point (0,2) , therefore the above equation satisfies for x=0 and y=2,
“2=—-0+4+ce°

he=-—2

Substituting ¢ in general solution,
Ay=-—x+4-—2e"

Therefore, equation of the curve is
y=4—x—2e"

44, Question

‘the following differential equations.
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Find the general solution for@ach o

ydx —(x +2y°)dy
Answer

Given Differential Equation :
ydx— (x+ 2y?)dy = 0
Formula :

i) [ i dx = log x

L

i) [xPdx ==

n+1

+C

iii) alogb = logb®
iv) al°8ab =

v) General solution :

For the differential equation in the form of

dX | py=Q
dy ol

General solution is given by,



