Chapter : 21. LINEAR DIFFERENTIAL EQUATIONS

Exercise : 21

Question: 1
Solution:

Given Differential Equation :

% + iy = Xz eq(l)

Formula :
) [1dx = logx

n+i
i) [x"dx="—+¢

n+1l

iii) gloBab = b
iv) General solution :

For the differential equation in the form of

dy
= +Py=
dx y=Q

The general solution is given by,

y.(LF.) = J’ Q. (LF.)dx + ¢
Where integrating factor,
LF.= efPds

Answer :

Equation (1) is of the form

dy
— + Py =
x HY Q

Where, P = % and Q=x2

Therefore, integrating factor is

LF.= efPax
= ej‘%dx

ogx R R T .
= elog ( _fxd).— log).)
=X oo 2082 = b)

General solution is

y.(LE.) :J’Q.([. F)dx +¢

Sy.(x) = sz_(x)dx +c



sxy = | x3dx +¢ CLAssz4

4 +1
e s - S
X c
y_4 x

Question: 2
Solution:

Given Differential Equation :

dy

— 4+ 2y =x?
X y=xXx
Formula :

i)fidx: logx

B s
i) f[x"dx="—+c¢
n+1

iii) alog b = log b®

iv) a'°8a® = b

Where integratin

LF.= ofPds

Answer :
Given differential equatio

d
X£+2y=x2

Dividing the above equation by x,

dy 2
dx  x
Equation (1) is of the form

dy
3 Thy=Q

z
Where,P=~and Q =x

X
Therefore, integrating factor is

LF.— ofPdx




—efies CLASS24

— ptlogx ( fidx= Iogx)
= @loe® ... (+ alogb = logb?)
e (._. alug;b — b)

General solution is

y.(LF.) :fQ. (LF.)dx + ¢
Ay.(x®) = J'x. (x*)dx +¢

xzy:fxsdx +c

&

- Xzy:xr'l'c ......... ( f

2

. h'e + c
"Y= 4 x*
Question: 3

+1

i) [ xPdx = <

n+1
iii) alogb = logb®
iv) aloBab _ b

v) General solution :

For the differential equation in the

dy
2 4Py =
N y=Q

The general solution is given by,

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

LF.= eIde

Answer :

Given differential equation is




dy
Zxa +y = 6x? CLASS24
Dividing the above equation by 2x,
%-&-i.y =3x% eq(1)

Equation (1) is of the form

dy
T hy=Q

Where, P = z)i and Q = 3x2
X
Therefore, integrating factor is

LF.= efPds

1
:efﬂdx

6
y=?x3+—

6
y==-x3+—

Question: 4
Solution:
Given Differential Equation :

dy
—+y=3x"-2
de y X

Formula :

i)j-idx: logx

ii)fx“dx=xn—“+c

n+1




iif) alozab — 1y CLASS24

iv) General solution :

For the differential equation in the form of

dy
L 4Py =
1 y=Q

The general solution is given by,
y.(LF.) =J'Q. (LF.)dx + ¢

Where integrating factor,

LE. = ef?dx

Answer :

Given differential equation is

Where, P

General solution is

y.(LF.) =fQ.(I.F.)dx +c
2 _
L y(x) =j(3xx 2).(x)dx+c

LXY = f(3xz —2)dx +¢

Dividing the above equation by x

C
Ly=xf—2+4-
y=x x

[
. v 2 _
y=x 2+x




Question: 5 CLAssz4

Solution:

Given Differential Equation :

dy

— —y=2x3
X X
Formula :

i) [2dx = logx

it

ii)_fx“dx= +c

n+l
iil) alog b = logb?

iv) alogah —b

v) General solution :

For the differential equati

dy
T hy=Q

The general soluti

Where, P = X and Q = 2x

Therefore, integrating factor is

LE. = efPdx




b 0 =) CLASS24

General solution is

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

y.G)ZJZXZ.e)dX +c

-'-X=f2xdx +ec
X

2 +1
PR L ( [xrdx =" 4 c)
x 2 n+1l

Multiplying above equation by x

ty=x*+o

ay=x3+cx

Question: 6

Solution:

Formula :

i)_l-xidx:
i) [ x"dx

iii) alogb = lc
iv) alogab =b
v) General solution :

For the differential equa

dy
e
ax Y Q

General solution is given by,

yv.(LF.) :fQ.(I.F.)dx +c
Where, integrating factor,

LE.= efPax

Answer :

Given differential equation is

dy
L _y-x+1
de Yy X

Dividing above equation by x,




dy 1 y=1 eq(1)
dx X X cLAssz4

Equation (1) is of the form

dy
—~ +Py=0Q
1 y

Where,P:;landQ:ﬂ

Therefore, integrating factor is

LE.= e_l'P dx
—1
= ef?dx
_ a—logx Ll -
—e ( fxdx logx)
- el°gi ......... (~ alogb =logh?)
_ 1
= .........(._. alogab _ b)

General solution is

y.(LF.)=fQ.(I.F

WY LA
..xﬁlogx+7l+c

y 1
L==1 —_— 4+
3 0gxX X C

Multiplying above equation b
Sy=xlogx—1+cx
Sy=xlogxy —1+cx
Question: 7

Solution:

Given Differential Equation :

dy
14+x") = +2xy = ——<
( x)dx y (1+x32)

Formula :

D f::;) dx = log f(x)




i) f A = tan CLASS24

iii) glegab —
iv) General solution :

For the differential equation in the form of

dy
dx

General solution is given by,

+Py=0Q

y.(LF.) = J'Q. (LF.)dx + ¢
Where, integrating factor,

LF.= efPds

Answer :

Given differential equatio
dy
1+x%)—+2xy=

( Jae Ty

Dividing above ¢

Therefore, inte

LF.= efpdx

2x
— fflﬂczidx

Let, f(x) = (1 +x*) & f'(x

_ elog(1+f) ( J'fl(") dx =

=(1+x%) . ( aleBab _ b)

General solution is

v.(LF.) =IQ.(I.F.)dx +c

- [ e
’ (1+x3)2

" (1+x2)—f#dx +c

Y RS

1
(1+x3)

y,(l + xz) =tan !x+c ( j dx = tan“x)




Therefore, general solution is

v.(l+x*)=tan'x+c¢ CLASS24
Queslion: 8

Solution:

Given Differential Equation :

d
(1—x2)d—i+xy=x\fl—x2

Formula :

Lt
1)fﬁdx=logf(x)

ii) alog b = logb®

iif) aloga® — b

iv) General solution :

For the differential equa

Answer :
Given differe
dy
1-x3)—+
( Yt
Dividing above equation

dy+ X xvl-
dx  (1—x0)7Y T A—x9)

_di X _ X
PR TRRETE e eq(1)

Equation (1) is of the form

dy
= Thy=Q

- _* __x
Where, P = iaandQ= =

Therefore, integrating factor is

LF.= efPdx

X

_ Jame




i! -2x

— a2 [ CLAssz4
Let (1 — x2) = {(x)

Therefore {(x) = 2x

(x -2x
f% dx = j(luxzd)dx = log f(x) = log(1 — x%) ......eq(2)

©LF — o3 logi—x")

— elog(1-¥)E (v alogh = logh?®)

General solution is

Question: 9

Solution:

dy
1—x*)—+xy =
( x%) " Xy = ax
Formula :

D[ %dx — log f(x)

i) alog b = logb®
iii) a'°gab = b
iv) General solution :

For the differential equation in the form of

dy
3 Thy=Q




General solution is given by,

CLASS24

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

LF.— efPax
Answer :

Given differential equation is
dy
1—x%)—+xy=ax
( Y Y
Dividing above equation by (1 — x2),

d_y X _ax
dx + (l—xz).y S o(1-x) T eq(l)

Equation (1) is of the form

dy
— 4+ Py =
1 y=Q

X
Where, P = o) and

o (1-x

Therefore, integ

f f;(%)dx - f a-

“LF — E_?l log(1—x%)

— glog(i—x>t2 ( alog
1

_oolis)

1

=== ( aloBab — b)

General solution is

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

<

(\[1%—,3) = f ((1 a-xxz’))' (\hl_—xz) dx +c

y ax
e e

Let




ax
= [ e dx CLASS24
Put{(1-x3) =t
S —2xdx = dt

e 0T
S~ XAX = 2

o[22 —dt
o ert 2

—a
Ll=— |t/ at
)

Question:

Solution:

Given Differentia

dy
X*+1)-=—2xy = (x
( ) w2 (
Formula :

P
0 ﬁdx:mg f(x)

iiy alogb = logb?®
i.ii) Ellog’h =b

iv) [ldx=x

v) [ dx=tan"!x

1+x2

vi) General solution :

For the differential equation in the form of

dy
—+Py=
N y=Q

General solution is given by,




y.(LF.) = fQ- (LF.)dx + ¢ CLASS24

Where, integrating factor,
LF.= efPdx
Answer :

Given differential equation is
dy
(x*+ 1)a~ —2xy=(x*+ 1)(x*+2)
X

Dividing above equation by (1 + x2),

dy -2x
(14x2)

Equation (1) is of the form

y=&F42) . eq(1)

Where, P = and

(1+ 2}
Therefore, integratin

LF.= ofPdx

Therefore

S

“LF.=e" log(1+x2)

= eloglt+x)™ (e
toe{ )
o CBA\TT+x2

- logzb
axz) e (o aloga —b)

General solution is

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

)dx +c

J’(Z +x2)

((1+ x2) (1+ x2)

. jz+x
e +x2) 1+x°

Y _Il+x2+1
RO




1+ x2

1+x? 1
rori = [ (Bt e+ CLASS24

-L—J(HL)d“
T+x2) 1+x2 ¢

y

So——— =x+ttan"!x+c
(1+x%)

......... ( fldx=x& [——dx= tarr‘x)

14x
sy=(1+x?)(x+an'x+c)
Therefore general solution is
y=QQ+x)(x+tan"*x+c)

Question: 11

Solution:

Given Differential Equatio

General solution

y.(LE) = J' Q. (LF.)dx
Where, integrating factor,
LF.= efPa

Answer :

Given differential equation is
&y + 2y = 6e* 1

- y= ceeeeneeq(1)
Equation (1) is of the form

dy
dx

Where, P = 2 and Q = 6e*

+Py=0Q

Therefore, integrating factor is

LF.= ofPux




=l CLASS24

— ezl 1dx

—e* s (-.-jldx:X)

General solution is

y.(LF.) :IQ. (LF.)dx +¢
Sy (et¥) = f(ﬁex).(ezx)dx +c
Ly.(e™¥) = 6f e¥*dx + ¢

Sy (e?) = 62;—2 + O e ( Jef=dx = "

Ly.(e¥) =2e% + ¢
Dividing above equation

2e3% ¢

Y= aZx + o7
Ly = 7 pl3x-2x)
Sy = 2e*+
Therefore
y=2e"+
Question:

Solution:

Given Differenti

dy

+3y=e %
dx y=¢e
Formula :
[ ldx=x

kex
ii) [ ek¥dx =
k
ii1) General solution :
For the differential equation in the form of

dy

dx+Py:Q

General solution is given by,
y-(LF.) =J’Q.(I.F.)dx +c

Where, integrating factor,

LF.— ofPdx




Answer :

CLASS24

Given differential equation is

T 3y =e 2% ... eq(1)

Equation (1) is of the form

dy
L 4Py =
ax Y Q

Where, P = 3and Q = e 2
Therefore, integrating factor is

LF.= efPdx

General solution is

y.(I.F.):fQ.(I.F

- y= efx-ﬂx) 4 co—3%
Ly =e ¥+ ce 3
Therefore general solution is
y=e** +re 3

Question: 13

Solution:

Given Differential Equation :

dy

4 8y = G 3%
ax 8y = b5e
Formula :

D[ ldx=x

kx
an K e
ii) [ ek*dx = -

iii) General solution :




For the differential equation in the form of

CLASS24

dy
— + Py =
1 y=0Q

General solution is given by,

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

Answer :

Given differential equation is
_d_lf — —-3x

dx + 8y = 5e ¥ ........eq()

Equation (1) is of the form

dy
dx

Where, P = 8and Q =

+Py=Q

Therefore, integra

Sy.(e®) = 5[ e¥dx +c¢

Ly (e®) = 5:1 4 C s

L y.(e%) = e + ¢
Dividing above equation by (e8%),
g3¥
. y= e(Sx—Bx) + Ce—!!)c
- y = e—!x + CE-SX

Therefore general solution is
y=e 3 tce

Question: 14




Find the general

CLASS24

Solution:

Given Differential Equation :

dy
x——y=(x—1)e"
ax Y x—1)
Formula :

i)_fidX: logx
i) alogb = loghb?
iii) aIog;,l:l =b

iv) [e*(f(x) + £'(x) )dx = e*.f(x)

v) General solution :

For the differential equatio

Equation (1) is of the form

dy
—~+Py=
o Thy=Q

(x-1)

e!ﬂ

Where,P=_Tla.ndQ=

Therefore, integrating factor is

LF.= efPax

-1
— EIT dx
e | . _
=g 98X ( fxdx logx)
= logx—i ''''''''' (.‘. Slﬂgb — ngba)
=1 ( alogab b)

General solution is




y.(LF.) = fQ- (LE.)dx + ¢ CLASS24
0 (E52e) e

R A _f(’:—zle“) dx +c.uee. eq(2)

-'-[:fe"eﬁxiz)dx

Letf(x) =2+ f'(x) = 2
X X

. — X l . X
,,[_e_x ......... (.fe (f(x)
Substituting I in eq(2),

1
P e*.—+¢c
X X

Multiplying abo
Ly = eX +
Therefore

y=e"+¢

Question:
Solution:

Given Differen

X

y _
dx ytan x = e* se

Formula :

i) [ tanxdx = log(secx)
i) alogb = loghb®

iii) a'°gab = b

iv) [ e¥dx = e*

v) General solution :
For the differential equation in the form of

dy
L 4py=
ax 7Y Q

General solution is given by,

y.(LF.) =IQ.(I.F.)dX +c

Where, integrating factor,




LR.= ef7e CLASS24

Answer :

Given differential equation is

d
;y —ytan x = e*secx .........eq(1)

Equation (1) is of the form

dy
—+Py=
o Thy=0

Where, P = —tanx and Q = e*secx

Therefore, integrating factor is

LF.= efPax
:ef—tanxdx

—a log(secx) (v J' 5

— ploglsecx)™ (~al

— elo glcosx)

S y.(cosx) =

S y.(cosx) = f e¥dx +

Sy.(cosx) =e* +c ...
Therefore general solution
v.(cosx)=e*+c
Question: 16

Solution:

Given Differential Equation :
d
(xlog x) ay +y=2logx

Formula :

D 5% dx = log (1(9)

if) alosab — b




i) [u.vdx = U-fvdx—f(jx—u-f"dx)dx CLASS24

iv) q 1
o, (ogx) =~
v) fidxz log x

vi) General solution :

For the differential equation in the form of

dy
&*FnyQ

General solution is given by,

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

Where, integrating factor,

LF.= efPax
Answer :

Given differential equat

dy
(xlogx) 1 +y

Therefore, integratir

LE. = efPax
J- 1

- —dx
) xleg x

1
f]idx
— @ ‘OB X

Let, f(x) =logx « f'(x) = 1/x
% LF = ploglioex) (-,- f%dx = ]og(f(x)))

=logX ..coeeu. (+ al°sab = b)

General solution is

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

S y.(logx) = f Glogx)dx +c

~y.(logx) = ZIGlogx) dx +c.reeq(2)




CLASS24

I—J’ll d
= | -logxdx

Let, u = logx &v=§
1=1 fldx J’(d(l )fldx)dx
Sl =10 X — — —(logXx). —
& X dx 8 X
......... ( Juvdx= u.fvdx—f(i%.fvdx)dx)
1
~I=logx.logx — f (;.logx) d

......... ( i(logx) = i & _['idx = log x)

“ 1= (logx)? —1

% 21 = (logx)?

1
al= 3 (logx)?

Substituting T in eq

“y-(logx) =

. (log x)

Formula :
ol
i) f;dx = logx

i) a'*8a® = b

iv) i (logx) =

xn-'-l.

V) [x"dx =

n+l
vi) General solution :

For the differential equation in the form of

dy
— 4+ Py=
1 y=Q

General solution is given by,

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




Where, integrating factor,

ILE.= eJ'de

Answer :

CLASS24

Given differential equation is

—+y=xl
X XIlogx

Dividing above equation by x,
dy 1. _
Lty = logx ........eq1)

Equation (1) is of the form

dy
—~ 4+ Py =
ax Y Q

Where, P = L and Q =logx
X

Therefore, integrating fac

LF.= ofPds

1= f(xlogx)dx

Let,u=logx &v=x

el x> j 1 x° dx
e = |0FxX.— — —_—_—
B%7 X 2

i(logx) — 1 & J-Xu dx — <+
dx x

n+l

x2 1
= logx.? 3 f(x)dx

g ()l )
2 X2
Sl=—llogx——

2 4




Substituting 1 in eq(2),
x?2 x?
Axy =—.logx——+c

2 4
Multiplying above equation by 4,
S 4xy = 2x%.logx — x* + 4c
Therefore general equation is
4xy =2x%logx — x* +4c
Question: 18

Solution:

Given Differential Equation :

dy 2
xdx+2y—x logx

Formula :
i) [1dx = logx
X

ii) alog b = logb®

iii) aloa® = b

General solution is given

y.(LF.) :fQ.(I.F.)dx +c
Where, integrating factor,

LF.= efPdx

Answer :

Given differential equation is
dy

x——+2y =x"logx
dx <Y g

Dividing above equation by x,

%+zy=xlogx ......... eq(1)

Equation (1) is of the form

CLASS24




Y iry =0 CLASS24

Where, P = > and Q = xlogx

Therefore, integrating factor is

LF.= efPds

=ellosx ... ( _[idx = logx)

......... T._-‘.Izalog b = logh?®)

1 logx. > lf ) dx
..fogx_ll_ 4(}:)

-'-Izlogx.x:‘—i(g) --------- ( [xrdx =7 )

x* x*
Sl=—llogx——

4 16
Substituting I in eq(2),

. x? fx‘tl x4+
--xyf4.ogx 16 c

Dividing above equation by x=,




2 2

X X c
y:z.logx—ﬁﬂ—ﬁ CLAssz4

) x* c
o y:E(4]ogx—1)+x—2

Therefore general equation is
Lo D+E

Y16 % 2

Question: 19

Solution:

Given Differential Equation :

d
(1 +x)d—§—y — e¥(1+x)°

Formula :

P! T
1)_fpx+q dx = plou(px+ q

ii) alogb = logh?

]J_‘l) alngah —_ b

iv) [ef¥dx =
v) General ¢

For the dif e form of

Where, integrating faclc

LF.= ofPax

Answer :

Given differential equation is
d
(1 +x)d—§:—y =e?¥(1 +x)*

Dividing above equation by (1+x),

dy 1
dx  (1+x) y

Equation (1) is of the form

=e3¥(1 +X) ........eq{1)

dy
Ty =Q

—1
Where, P = T and Q = e**(1 4+ x)

Therefore, integrating factor is




LR.= ef7e CLASS24

-1
—_ EJ. 1+x dx
1
_ ef‘fiuxi dx
_ o logllex) " -1
— o~ loglis ( j'px+qu plog(px+ q))
_ ek’g(l—f,x) ......... (- alogb = logb®)
— 1 v qloggb b)
(1+x) ( cd o

General solution is

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

y'((1 ix)) - Ieh(l y

y'((z ix)) - feh

-y ((1;)) =2

Multiplying

1
ry=—-(1
y 3(

Therefore

Las
|
y=3(

Question: 20
Solution:
Given Differential Equat

dy+ 4x N 1
dx (x2+1)y (1 +x2)?

Formula :

ix
) [ 22 dx = log(f(x))

ii) alogb = logh?

iii) alesab = p

iv) [1dx=x

v) General solution :

For the differential equation in the form of

dy
T hy=Q

General solution is given by,




y.(LF.) = fQ- (LF.)dx + ¢ CLASS24

Where, integrating factor,
LF.= efPdx
Answer :

Given differential equation is

dy, & o, -0
s T2+ )Y T2

d_y 4x _ -1
Tax T Y T e ea)

Equation (1) is of the form

dy
—+ Py =
dx y=Q
4x
Where, P =ﬁandq=

Therefore, integrating fa

LF.= ofPds

Let, f(x)

& LE =e?!

— elng(1+x‘)‘ A

General solution is

y.(LF.) :fQ. (LF.)dx +
23y2 _ 1 2
Sy (14 x7) _f(1+x2)2(1 +x%)

y.(1+x2)2=f—1dx +c

Ly (14 %) = =X+ Conene (v [1dx=x)
Dividing above equation by (1+x%)2,

. —X + C
T Q)2

ay

Therefore general equation is
—-X C
= +
1+x3)? (1+x2)?

Question: 21

y




Solution: cLASSZ4

Given Differential Equation :
dx
+3x7)— =
(v +3x7) dy X
Formula :
ol
D) [-dx=logx
if) alogb = logbh?
111) al"Sab —b
iv) [1dx=x

v) General solution :

For the differential equation in th

dy
— +Py=0Q
1 y

General solution is give

v.0.8) = [ac

Where, inte
LF.= e Pd
Answer
Given diff
(y+3%)—
cdy (v +3x?
Tdv
dy y
- ==43x
dx
. g4y
"dx

Equation (1) is of the form

dy

dx+Py:Q

Where, P :ia_ndQ= 3x
X
Therefore, integrating factor is
LF. = eJ'P dx
f%l dx

=

— g logx ( fidx = logx)




_ o08(3) ceeeen (- alog b = logb®) CLASS24

1

= ; ......... (’,' aluga'h — b)

General solution is

yv.(LF.) :fQ.(I.F.)dx +c

ye) =f3>c G)dx Ve

_._!zfsdx +c
X
_._Z:;gjldx +c
X
.'-§:3x+c ......... ¢+ [1dx =

Multiplying above equatio
Ly =3x"+x
Therefore general e
y=3x?+cx
Question:

Solution:

ii) alog b = log b*®
iii) alogab =b
iv) f ldx=x
v) General solution :

For the differential equation in the form of

dy

+ Py =
dny

General solution is given by,
y.(LF.) =J’Q.(I.F.)dx +c

Where, integrating factor,

LF.= o/ Pax

Answer :

Given differential equation is




xdy — (y + 2x*)dx=0 cI.ASSZ4

Soxdy = (y+ 2x7)dx

) dy_ (y+2x%)

dx X
dy vy
L= =542
dx X
9y _y_ 2X eininn eq(1)
dx X

Equation (1) is of the form

dy
— +Py=
1 y=Q

Where, P :iandQ = 2x

Therefore, integrating factor i

General so

y.(LF.) =

- (e [1dx=x)
Multiplying above equation by x,
Sy =2+

Therefore general equation is
y=2x"+cx

Queslion: 23

Solution:

Given Differential Equation :

xdy + (y —x3)dx =0




Formula :

) CLASS24
Wyl ~dx=logx
ii) alogab = b

xnﬂ.

n+1

iii) [x"dx =

iv) General solution :

For the differential equation in the form of

dy
— 4+ Py=
PR Q

General solution is given by,

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

Where, integrating factor,

LF.= e/Pdx

Answer :

Given differenti

Where, P = L and Q = x°
X

Therefore, integrating factor is

LF. = of Pdx

:efidx

— 8% (s [ dx— logx)
=X cveenan . alogab_b)

General solution is

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




Ly (x) = fxz.(x)dx +c CLAssz4

-’-xy:fxsdx +c

- Xy = x_;_‘ 4+ ..___._,_(-_- J’xn dx = xn+1)

n+1l

Dividing above equation by x,

. _x3+c
YT Tk

Therefore general equation is

o c

=—+—
¥ 4 x

Question: 24

Solution:

Given Differential Equatic

dy + 2y =si
— =sinx
y = sin

Formula :

D[1de=x

vi) General solutio

For the differential equa

dy
— 4+Py=
1 vy=Q

General solution is given by,

y.(LF.) :fQ.(I.F.)dx +c
Where, integrating factor,

LF.— efPdx

Answer :
Given differential equation is

dy

™ + 2y = sinx ......... eq(1)

Equation (1) is of the form




Yiry-q CLASS24

Where, P =2 and Q = sinx

Therefore, integrating factor is

LF. = ofPdx

_plzax

—p2f1dx

=e2* ... (- [ldx=x)

General solution is

y.(LF.) = fQ. (LF.)dx + ¢

Ly.(e**) = [sinx. (e¥¥)dx

Let,
I= f sinx. (e?¥)dx

Let, u=sin x an

e’* 1
= sinx.?—if(cosx_

Again, let u=cos x and v=

e?* 1
R sinx.———{cosx.JeZx sx).fez"dx)dx}
2 2
du
( Juvdx = u.jvdx—f(;.jvdx)dx)

sz ‘1 EZx ezx
L= sinx.T ~5 cosx.T - J (—sinx).T dx

......... ( jek"dx:? & i(cosx) = sinx)

) [_ . EZx 1 er+J~ . er d
ol =sI1nX. 2 2 COsX. 2 s5inXx. 2 X

er 1 er 1
“l= sinx.T ~5 [cosx.T + 3 f(sinx.ezx)dx}




. e?* 1 e ]
-'-I=s1nx.7—§{cosx.7+i} CLASSZ4

. EZK ez!{ I
= smx.T —COSX.— — —

4 4
I e;‘.x ezx
“T+4— = sinX.— — COSX.—
2 51N X 2 COSX 2
51 er er

— COSX.—

4
Multiplying above equation by 4,

S— = Sinx.
4

Ix

& 51= 2sinx.e** —cosx.e®™

5 51 = e**(2sinx — cosx)
EZx
Wl=—(2sinx—cosx)

5
Substituting I in eq(2),

Zx

Sy (e?) = 91—0(2 sin s

Therefore

v = 5 sl
Question: 2
Solution:

Given Differentia

dy+ .
— = cosX —sinx
dx y

Formula :

) [1dx=x

i) [ eX. (f(x) + ' (x) ) dx = e*.f(x)
iii) General solution :

For the differential equation in the form of

dy
— + Py =
1 y=Q

General solution is given by,

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

Where, integrating factor,

LF. = efp dx




Answer :

CLASS24

Given differential equation is

dy

- + ¥y = COSX — SINX cooeeuns eq(1)

Equation (1) is of the form

dy
L 4Py =
ax Y Q

Where, P = 1and Q = cosx — sinx

Therefore, integrating factor is

LF.= efPdx

= ol 1dx

General solution is

y.(LF.) = f Q.(LF.)dx

3.9 = [ (o
Let, f(x)=co

Ly.(eX) =
Dividing ak

Therefore gener
y=cosx +ce™™
Question: 26

Solution:

Given Differential Equation :
d

Y .
seCX— —y=sinx
dx y
Formula :

i)fcosxdx= sinx

o du

i) fuvdx=u [vdx —f(;.fvdx) dx
iJ'i)_l.ek"dx=e~*:?i

i) (kx) = k

v) General solution :




For the differential equation in the form of

. CLASS24
é tPy=Q

General solution is given by,

y.(LF) = jQ.([.F,)dx +c
Where, integrating factor,
LF.= efPdx

Answer :

Given differential equation is

dy P
secx —— —y =sinx

Dividing above equation by see x,

dy 1 sinx

y_
dx secx secx
. dy -
e COSX.y = SIN X:COSX .........eq(1)
X

Equation (1) is of the form

dy
—+Py=
wtPy=Q

Where, P = —cosx and Q = sinx.cos x

Therefore, integrating factor is

ILF.— efPax
_ ef—cos.\:dx
=e ¥ (e fcos.\'d.\' = sinx)

General solution is
y.(LF.) = IQ. (LF.)dx +¢

~y.(e75™¥) = [(sinx.cos x).(e™™¥)dx + ¢ ......... eq(2)

Let,

I= J.(sinx .cosx). (e™5"¥)dx

Put sin x=t => cos x.dx=dt

al= je‘t.tdt
d

al= t.J'e‘t dr —j(—(t).je‘tdt) dr
dt

( Juvdx=u.[vdx u_j’(g—::l.jv dx) dx)

1= —tet— f ((D).(—e™®) dt



( [ek=dx = ? & %(]&.) _ k)

Al =—sinx.e Snx_ gsinx

Substituting I in eq{2),

Y. (e"‘i“ “‘) = —sinx.e 5" — @7SN¥ 4 ¢
Ly (e %) = —e s ¥(ginx + 1) + ¢

Ly (esm¥) = c—e S ¥(sinx + 1)

Dividing above equation by e-siX,

Ly = e (sinx+1)
Therefore general equation is
y=ce ¥ —(siny+1)

Question: 27

Given Differential Equation :
(1+ ")dy +2 t
X)) Xy = cotx
dx &
Formula :

) j’z:] dx = log(f(x))

ii) alesab — |y
iif) [ cotxdx = log|sinx]
iv) General solution :

For the differential equation in the form of

dy
&JFPY—Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax
Answer :

Given differential equation is

2, dy
1+x%)-—=+ 2xy = cot:
( \}dx Xy = cotx

Dividing above equation by (1+x3),

dy 2% cotx

Can T Y T Gy eeeeeed@)

Equation (1) is of the form

CLASS24
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colx
(1+x7)

Zx
Where, P = Ty and Q =

Therefore, integrating factor is

LF. = efP dx
2x
= e“-hﬂc’j dx

Let, f(x) = (1+x2) => " (xX) = 2x

= et ® (v [0 dx = log(1(0) )
=1+ x)eeueen ( Jlogab _ b)

General solution is

yaa)zfqaﬁmx

cot

Solution:

Given Differentia

- dy
smx— + (cosx = €08
gy T (cosv)y
Formula :
v} [ cot xdx = log(sinx)

vi) a'oga® = b

xn+x

vii) [x"dx =

n+1l
viii) General solution :

For the differential equation in the form of

dy
— t Py =
1 y=0Q

General solution is given by,

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

Where, integrating factor,




LR.= ef7e CLASS24

Answer :

Given differential equation is

d
sin xd—i + (cosx)y = cos x.sin’x
Dividing above equation by sin x,

_dy cosx  cosx.sin®x

" dx sinxy sinx

. dy .

st (cotx)y = COSX.SINX ....c....€q(1)
X

Equation (1) is of the form

dy
2 4Py =
N y=Q

Where, P = cotx and =

Therefore, integrating fac
LF. = eJ'P dx

_ efcotx dx

— ploglsinx) |

= sin X ....

General so

y-(LF.) =

Ly.(sinx) =

s y.(sinx) = [(sin?x.

Let,
I= J'(sinzx.cos x)dx

Put sin x=t => cos x.dx=dt

| :jtzdt

. 72 . . n+1
L= 3 .........(, fx“dx_:+l)
. [_s'mgx

sl=—

Substituting I in eq(2),

sin’x

S y.(sinx) = +c

Therefore, general solution is




Fa 3

y.(sinx) = SH; a +c CLAssz4

Question: 29

Solution:

Given Differential Equation :
d

& + 2y (cotx) = 3x?cosec?x
dx

Formula :

i) [ cotxdx = log(sinx)

ii) alog b = log b®

iii) 3'°8ab = b

xﬂ+l.

V) [xMdx = —
v) General solution :

For the differential equa
ay

dx+Py:Q

General soluti

i—y + 2y(cotx) = 3x
Equation (1) is of the for

dy
& py =

ax 7Ty Q
Where, P = 2 cot x and Q = 3x°cosec®x

Therefore, integrating factor is

LF.= e/Pax
:ef2cotxdx

(+ [cotxdx = log(sinx))

el log(sin x)
— log(sin <

= sin% X woiennns ( a'ozab _ b)

General solution is




y.(LF.) = fQ- (LF.)dx + ¢ CLASS24

S y.(sin?x) = f(3x2cosec2x).(sinzx)dx +c

1

sin

L y.(sin?x) :f(3xz 2k).(sin":':)clx +c

Sy.(sin®x) =3 J'(xz)dx +c

. 3 n x.l].i'l
Sy (sin®x) = 3% +C e ( [xrdx = )

n+1

Sy (sin’x)=x*+¢
Therefore, general solution is

y.(sin’x)=x*+c¢

Question: 30

dy
DAL =22
de Yy X

Formula :
vi) [ cot xd

vii) alog b

General solution is given by,

y.(LF.) :IQ.(I.F.)dx +c
Where, integrating factor,

LF.= efPax

Answer :

Given differential equation is

Y 9yl
XY 2X°SECX weennenn. eq(1)

Dividing above equation by x,

dy 1 )
L — ——y = 2xsecx
dx xy




Equation (1) is of the form

CLASS24
ay oo

FPRA A Q

Where, P = % and )} = Zxsecx

Therefore, integrating factor is

LE.= eJ'de

—1
— EIT dx

—etorx o+ [1dx = logx)
—elegxt (~ alogb = logb?)

= % .........('-' alogah = b)

General solution is

y.(LF.) = f Q. (LF.)dx

Therefore, general so
y = 2xlog|sec x + tan x|
Question: 31

Solution:

Given Differential Equation :

dy 9
—=ytanx— SInx
dx

Formula :

i) [ tan xdx = log|sec x|
ii) alogb = logh®

iii) alogab — p

iv) 2sinx.cos x = sin 2x

v) [sinxdx = —cosx




vi) General solution :

For the differential equation in the form of

dy

+ Py =
dny

General solution is given by,

y-(LF.) =J’Q.([.F.)d_\' +c

Where, integrating factor,

LF.= ofPds

Answer :
Given differential equation is

an x sSInx

d .
d—y —ytanx = —2sinx ........eq()
.4

Equation (1) is of the form

dy
— + P —
T Py=Q
Where, P = ~tanxand Q = —2sinx
Therefore, integrating factor is

LF.— efPdx
—_ ef—tanxd_‘c

= e loglsecxl (v [tanxdx = log|secx|)

oglsec x|™t
— olog = (= alogh = logb*)

1
= e“’ﬂ(m)

— elog(cos x)
= COSX ceereens

(._. alegab _ b)
General solution is

y.{(LF.) = f Q. (LF.)dx + ¢
s y.(cosx) = J(—Z sinx). (cosx)dx +c

S y.(cosx) = —J’(Z sinx). (cosx)dx +c¢

sy.(cosx) = — [(sin2x) dX + € weee

cos 2N
2

ny.(cosx) = +Coieenna

Multiplying above equation Hyzf sinxdx = — cos x)

& 2y.(cosx) = cos2x+ 2c

(~ 2sinx.cosx = sin 2x)

CLASS24



& 2y.(cosx) = cos 2x + C where, C=2¢

CLASS24

Therefore, general solution is
2y.(cosx)=cos2x+ C
Question: 32

Solution:

Given Differential Equation :

dy + tx =sin2

s ycotx = sin 2x
Formula :

i) [ cotxdx = log|sinx|

]l) alclgal] =b

i) fuvdx=u.fvdx — [

iv) [sinxdx = —cosx

v)i(sinx) =C0SX
dx

vi) 2sinXx. cos

y.(LE.) =fQ. (I
Where, integrating facto

LF. = edex

Answer :

Given differential equation is

d :
Ey + ycotx = sin2x ......... eq(1)

Equation (1) is of the form

dy
— 4+ Py =
1 y=Q

Where, P = cotx and = sin2x

Therefore, integrating factor is

LF. = ede.'c

— efcotx dx




= eloglsindd (v [cotxdx = log|sinx|)
= SINX weoneneen (0 2080 = 1)

General solution is
y.(LF.) = fQ. (LF.)dx + ¢

s y.(sinx) = f(sian)_(sinx)dx +€.eeeeeneqi2)

Let,
1= J(sin 2x). (sinx)dx

Let, u=sin 2x & v=sin x
. . d . .
= stx.J- sinx dx —f(a(stx).fsmx dx) dx
du

( Juvdx=u[vdx — | (;.J‘v d,\) dx)
S l=—sin2x.cosx — J((Z cos 2x). (—cos X)) dx

. d .

( fsmxdx = —cosx & ;(smx) — cosx)

&= —sin2x.cosx + 2 f((cos 2x). (cos ,\')) dx

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

S I=—sin2x.cosx

d .
+2{cos 2.\'.J’ cosx dx _J-(ﬁ (cos 2x). ‘ oS X d_\') d_\:}
C .

( fuvdx=u. fvdx —_]’(;[1 dx) dx)

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

L= —sin2x.cosx + 2{(‘05 2x.sinx + 2 f((sian)‘ (sinx)) dx}

ol =—sin2x.cosx + 2{cos 2x.sinx + 21}
“1=-—sin2x.cosx + 2cos 2x.sinx + 41
& 1—41 = —2sinxcosx.cosx + 2(cos*x — sin®x).sin x

coeveeenn( 58I 2% = 25inX. cOSX & cos 2x = (cos’x — sin’x))

5 —31= —2sinxcos’x + 2sinx cos’x — 2sin®x
& —31= —2sin®x
& [ = —sinx

Substituting I in eq(2),
. 2
S y.(sinx) = gsm X+c

Therefore, general solution is

CLASS24



2

. _ 2o
y.(sinx) = 3sm x+c CLAssz4
Question: 33
Given Differential Equation :
—y+ Zy tan x = sinx
dx y
Formula :
i) [ tan xdx = log|secx|
ii) alog b = logb®

iif) alogab — 1y

0 (2)ax-

v) General solution :

For the differential equati

Where, P =2tanxand Q=5
Therefore, integrating factor is
LF.= efPax

_ efZlanxdx

= e¥loglsecxl . (+ [tanxdx = log|secx|)

2
_ ploglsecxl

........ -(.'. alogb = Iogb“)

= SECTK wreerens (v alogab =b)

General solution is




y.(LF.) = fQ- (LE.)dx + ¢ CLASS24

y,( = J = [(sin x)(ﬁ dx +Coviennes eq(2)

cos®

Let,

I= f (sin x). (coiz x) dx

Put, cos x=t => sin xdx = dt

COS X

Substituting I in eq(2),

o)~ ot
o Y. = [
y cos?x cos x

Therefore, g

¥ =CosX

Formula :
i) [ cot xdx = log|sinx|

ii) alogb = by

iif) fu.vdx=u.[vdx —f(:—:,fvdx dx
iv) [ cosxdx = sinx

V) i (x™) = nx"!?

vi) General solution :

For the differential equation in the form of

dy
L FPy=Q

General solution is given by,

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




Where, integrating factor,

LLE.= eJ'de

Answer :

CLASS24

Given differential equation is

d
iﬂ—ycotx =xcotx+ 2% .o eq(1)

Equation (1) is of the form

dy
T hy=Q

Where, P = cotx and Q = x° cotx + 2x

Therefore, integrating factor is

LE. = efPdx

— ofcotxdx

_ gloglsinxl | ¢ [co
= S0 X e ( alesab

General solutio

Sy (sinx) =

S y.(sinx) = j (x*cosx

Ay.(sinx) = [x®cosx d

Let,

I:fxzcosx dx
Let, u=x? and v=cos x

d
.‘.I:xz.fcosx dx —f(a(xz).f cOSX dx) dx
( fuvdx=u[vdx —f(:x—”.jv dx) dx)
-‘-I:xz.sinx—fZX.sinxdx

( [cosxdx=sinx & i— (x™) = nx“‘l)

Substituting T in eq(2),




S y.(sinx) = x*.sinx — J’ 2x.sinxdx + f 2xsinxdx + ¢ cLAssz4

S y.(sinx) = x%.sinx+c

Dividing above equation by sin x,

. 2
W = X“+ —
y s x

Therefore, general solution is

¥ =x? + c(cosec x)

Question: 35

Solution:

Given Differential Equation :
d

y 3
_+ —
X y=X

Formula :

i)_fidx= logx

i) alcug;,!:u -b

y.(LE.) :fQ.(.
Where, integrating facla

LF.= efPox

Answer :

Given differential equation is

dy
— by = 3
X y =X

Dividing above equation by x,

- dy _|,_i_y =x2 ... eq(1)

dx x

Equation (1) is of the form

dy
— 4+ Py =
1 y=Q

Where,Pzia.ulezx2

Therefore, integrating factor is




LR.= ef7e CLASS24

Z el

1
— plogx ( f;dx - 103)()
E3 T (.'. alog;b _ b)

General solution is

y.(LF.) =fQ. (LF.)dx +c¢
Sy.(x) = Ixz.(x)dx +c

-'-xy=fx3dx +c

4
LKy = x: +cC ( Ix“
Dividing above equation
+3

. I +c
"Y= 4 x

Therefore gen

Therefore, particular solution is

_13 2
y74 X

Question: 36
Solution:

Given Differential Equation :

y
— +y.cotx = 4x cosecx
dx y
Formula :

1 [ cotxdx = log|sinx|




ii) alogab — 1

. KL
111)J’x" dx =°

n+1

iv) General solution :

For the differential equation in the form of

dy
o thy=0Q

General solution is given by,

y.(LF.) = J’ Q.(LF)dx + ¢
Where, integrating factor,

LF. = EIP dx
Answer :

Given differential equation is

d -

d—“' + y.cotx = 4x cosec X .........eq(1)
X

Equation (1) is of the form

dy

+ Py =
w y=Q

Where, P = cotx and Q = 4xcosec x

Therefore, integrating factor is

LF.= o/ Pds

— e_rmrx dx

= eloglsinxl (=« [cotxdx=log|sinx|)
= sin x ( atesalb — b)

General solution is

yv.(LF.) =fQ.(l.F.)dx +c

S y.(sinx) = f(l&-x cosecx).(sinx)dx +c¢

S y.(sinx) = 4[ (\ ;‘).(sinx)dx +c

SInx

Sy (sinx) = 4[(){) dx +¢

2 n B 'y]'l*’l
o y,(sinx) :4%+c ......... ("' f—‘< dx ==

Sy.(sinx) = 2x* + ¢
Therefore general equation is

y.(sinx) = 2x" + ¢

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

CLASS24
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0"y
. Hz
= ——

2

Therefore, particular solution is

2
y.(sinx) = 2x? -5

Question: 37
Solution:

Given Differential Equation :

dy

& + 2Xy =X
Formula :

i) [x"dx = ’:‘:
i) f(e’“‘)dx _

For the dif : e form of

Where, integrating fa

LF.= efPdx

Answer :
Given differential equation is

dy
dx
Equation (1) is of the form

dy
—+Py=
ax Y Q
Where, P = 2xand Q =x
Therefore, integrating factor is

LF.= ofPus
:eIZxdx

xz xn+l
— @l e ( [x"dx = )

n+l




- CLASS24

General solution is

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

y.(e"z) = f(x).(exz)dx +c

Sy (e“z) = ;_f(Zx).(e"z)dx +C o eq(=)

Let,
1= J (2x). (e )dx

Put, x?=t => 2x dx = dt

sl= J’(et)dt

et ( f(e)

Substituting ¢ in general solution,

1

2 1 x2
y.(e" )ZE.E _i

Multiplying above equation by %
e

L2y=1-e¥

Therefore, particular solution is
2vy=1—e%

Question: 38

Solution:

Given Differential Equation :




dy

42y = e sinx CLASS24

Formula :
fldx=x
i) [(sinx)dx = — cosx

iil) General solution :
For the differential equation in the form of

dy
— +Py=
ax TPy Q

General solution is given by,

y.(LF.) :JQ.([.F.)dx +cC
Where, integrating factor,
LF.= efPds

Answer :

Given differential equation is

dy

_ A 2X ol -
Tt 2y =e “f.sINX ... eq(1)

Equation (1) is of the form

dy

—~ +Py=
dx y=Q

Where, P = 2 and Q = e *¥.sinx
Therefore, integrating factor 1s

LF.— ofPax

— eJ-de

=% L (- J’ 1dx =x)

General solution is

y.(LE) = jQ.(I.F.)dx +c

Ly.(e?) = f(e‘“.sin x). (e*9)dx + ¢

1
Ly (e?¥) :f( — _sinx)_(e“)dx +c
e,_x

Sy (et¥) = f(sinx)dx +cC

Ly (€)= — coSX + C v (F J(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 CI_ASSZ4

~0=—-1+4c

we=1

Substituting e in general solution,
y.(e*¥) = —cosx + 1

Therefore, particular solution is
y.(e?*)= —cosx+1

Question: 39

Solution:

Given Differential Equation :

dy
1T4+x3)-7 + 2xy = 4x*
( x)dx Xy X
Formula :

1)ff,( sdx = log f(x)

i) [x"dx ==

iii) General

For the diff

Where, integrating
LF. = e_fP dx
Answer :

Given differential equation i
dy
14 x7)—+ 2xy = 4x*
(I+x9) X

Dividing above equation by (1+x2),

. dy 2x _4xt
" ax (1+1\:-)y (1+x2]

Equation (1) is of the form

dy
—+ Py =
ax Y Q
4x®
Where, P = ——and Q = T

Therefore, integrating factor is




LR.= ef7e CLASS24

_ efhiizid“
Let,f(x) = (1 +x?) ~ f'(x) = 2x
L LFE = alog(1+x7) ( f%dx = logf(x))

=(1+x%)

General solution is

y.(LF.) :J’Q.(I.F_)dx +c

2z
y.(1+x2)=j(%).(l +x7)dx +c

ACES S =4fx2dx +c

Ly (1+x%) =4’;—z+c -

Therefore, genera

Substituting

Dividing above equatio

4x3

RRETEEs)

Therefore, particular solution

B 43
Y730 1 12)

Question: 40

Solution:

Given Differential Equation :

dy L
x——vy =logx
dx Yy g

Formula :

i) _fidx = logx

ii) alog b = logb?




i) atet = b CLASS24

M [uvde=u[v dx—f(s-z.fv dx)dx

kx
V)_[ek"dx=%

vi) £ (k) = k
dx
vii)logl = 0

viii) General solution :

For the differential equation in the form of

dy
3 T hy=Q

General solution is given by,

v.(LF.) :fQ. (LF.)dx + ¢
Where, integrating facto

LE.— efPax

Answer :

Given differe

dy
2y =
dx
Dividing a
dy 1
: dx x

Equation (1)

dy

+Py=
dny

LF.= efPe

_ e

—eloe™ ... ( JZdx=log x)
=eloex" .. (+ alogb = logb?)
_ e]og(%)

e aosb D)

General solution is

y.(LF.) :IQ.(I.F.)dx +c




Sy G) = J.(lo%) . G) dx +cC.ceeeees eq(z2)

Let,

= [ () Qe

Put, log x =t => x=e

Therefore, (1/x) dx = dt

. t
"‘4(3) de
Sl = ft.e‘t dt

Let, u=t and v=e"

st e clt—f((%(t)-

t

Multiplying above equat
Sy=—logx—1+cx
Therefore, general solution
y=—logx —1+cx

For particular solution put y=0 and x=1 in above equation,
“0=—logl—1+¢c

Lde=1 e (vlogl=0)

Substituting ¢ in general solution,

ty=-—logx—-1+x

~y=x—logx—1

Therefore, particular solution is

y=x—-logx—-1

Question: 41

Find a particular

CLASS24




Solution:

Given Differential Equation :

dy+ t 2x+x%t
e Al X = 2X X" lanx
dx y

Formula :
i) ftanxdx = log|secx|

ii) alogab = by

iif) [u.vdx= u.fvdx—f(:—u.fv dx)dx
iv) [ secx.tanxdx = secx
v)i(xn) — nxnfl

vi) General solution :

For the differential equation in the form of

dy
2 4+ Py=
ax Ty Q

General solution is given by,

v.(LF.) = j Q. (LF.)dx + ¢
Where, integrating factor,
LF.= o/ Pé

Answer :

Given differential equation is

d; 5
d—y +ytanx = 2x+ x"tanx ........eq(1)
X

Equation (1) is of the form

dy
—~ +Py=
ax Y Q

Where, P = tanxand Q = 2x + x°tanx

Therefore, integrating factor is

LE.= efPdx
_ e_l'tsn!s' du

— gloglseexl
€ (+ [tanxdx= log|secx|)

= SOC Xewreeren ( alogab — b)

General solution is

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

s y.(secx) = f(2x+ x*tanx). (secx)dx +c¢

CLASS24



s y.(secx) = J’(x2 tanx.secx+ 2xsecx)dx +c¢

sy.(seex) = [x*tanx.secx dx + [ 2xsecxdx +C .. eq(2)

Let,
I= f x*tanx.secx dx

Let, u=x2 and v= tan x. sec x

d
sl= xz.f secx.tanx dx — f (d—r(x:).J— secx.tanx dx) dx

A du
( Juvdx=u.fvdx _I(K'IV dx) dx)
~ 1 =x%secx —fo.secx dx

d _
( fsecx.t:mxdx =secx & d—(x") = nx" 1)
X

Substituting I in eq(2),
A y.(secx) = x%.secx *J 2x.secx dx + J 2xsecxdx +¢

Sy.(secx) =x%.secx + ¢

() = (o)
Y\ cos A oo <

Multiplying above equation by cos x,
Sy =x” +c(cosx)

Therefore, general solution is

¥ =x"+¢ (cosx)

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

~c=1

Substituting ¢ in general solution,
Ly=x2+cosx

Therefore, particular solution is
y=x%+cosx

Question: 42

A curve pas

Solution:

Formula :
)fldx=x
i) fuvdx= u.fvdx—-_[(j—t.fvdx)dx

iif) kx
[edx = %—

CLASS24



i) L (e = pyn-l
Mo (1) = CLASS24
v) General solution :

For the differential equation in the form of

dy

dx+Py:Q

General solution is given by,
y.(LF) = fQ. (LF.)dx +c

Where, integrating factor,

LF.— ofPds

Answer :

The slope of the tangent to th

The slope of the tangent of the coordinates of the point.

dy
S— = +
ax Y

Therefore differ

dy
S— = +

dx x
Ldy
. o y =
Equation (
dy
—+ Py =
dx y
Where, P = —1

Therefore, integrat

LF.= efPa
=ej'—1dx
=e ¥ . (~ _[ldX =x)

General solution is
y.(LFE) = fQ.(I.F.)dx +c

sy.(e®) = f(x).(e“")dx +C o eq(2)

Let,

1= [.Cemax

Let, u=x and v=e™*

.'.[:xfe‘“ dx —f(;—x(x).j e ™ dx) dx




( Juvdx =u.[vdx —f(z—:.fv dx) dx) CLASS24
Ll=-—xe ™ - [(1).(*9_“} dx

o fedx = & L (x) = nxot)

Substituting I in eq(2),

Ly (e¥)=-xe*—eF+c
Dividing above equation by e¥,
ty=-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=o,
~0+0+1=rce®

“ec=1

Substituting ¢ in general solution,
Sy+tx+1l=e*

Therefore, equation of the curve is
y+x+1l=e*

Question: 43

A curve pas

Solution:

Formula :

)[ldx=x

i) fu.vdx= u.fvdxf_[(:x—u.fvdx)clx

o
iii) [e**dx = ET

Ly d _
iv) - (x") = nx""!
v) General solution :

For the differential equation in the form of

dy
— 4+ Py =
ax T rY Q

General solution is given by,

y.(LF.) :JQ.(I. F)dx +c

Where, integrating factor,

LF.— efPax



Answer :

CLASS24

dyv
The slope of the tangent to the curve = d—}
L4

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
5+ "=x+

dx d
.:_y_y:k—S ......... eq(1)

Equation (1) is of the form

dy

dx+Fy:Q

Where,P = —1andQ=x—5

Therefore, integrating factor is

LF — ej‘de
:ef—ld_‘c
=0 % ( J’Id}\*\)

General solution is

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

Ly (eT¥) = _f(x —5).(e®)dx tc.........eq(z)
Let,

1= J(x —5).(e ¥ )dx

Let, u=x-5 and v= e*

Sl=(x— 5).fe"‘ dx fj(%(xff)}.f & dx) dx
( fuvdx=u[vdx —_j’(%.fv dx) dx)
“l=—(x—5)e ™ — J(l).(fe"‘) dx

( fek*dx = ? & %(x") = nx“_‘)

kx
al= —(x—5)e*—ex o [ ekt qy — &
[=-(x=5le*—e (v [evdx="")
Substituting I in eq(2),
Lty (e¥)=—(x—5)e*—e*+cC

Dividing above equation by e™%,

sy=—(x—-5—-1+ce"



ty=-x+5-1+ce*
CLASS24
Sy=-—-x+4+ce*

Therefore, general solution is

y=—x+4+c.e”

The curve passes through point (0,2) , therefore the above equation satisfies for x=0 and y=2,
w2=—-0+4+4+ce

Le=-2

Substituting ¢ in general solution,

Ly=-—x+4—2e"

Therefore, equation of the curve is

y=4—x—2e"

Question: 44

Solution:

Given Differential Equation :

ydx— (x+ 2y3)dy = 0

Formula :

i) J'éd‘( = logx

- xﬂ+l

i) [x"dx==—+c
n+1

iif) alogb = logb?

iv) ak’gab =b

v) General solution :

For the differential equation in the form of

dX+P =Q
dy x=

General solution is given by,

x(LF.) = jQ. (LF.)dy +c
Where, integrating factor,
LF.= elPdy

Answer :

Given differential equation is
ydx— (x+2yH)dy = 0
Sydx = (x + 2y?)dy

cdx (x+ 2y9)
dy y



dx «x
@ = ; + 2y CLASSZ4
. :_; = 2w eq(1)

Equation (1) is of the form

dx+p Q
X Py
dy

Where, P = _?land Q=2y

Therefore, integrating factor is

LE= elPd

Therefore, general solution i
Lx=2y+cy
Question: 45

Solution:

Given Differential Equation :
ydx+ (x —y*)dy=0

Formula :

ol

1) _f;dx = logx
i) a'°ga® = p

i) [ 1dx=x

iv) General solution :




For the differential equation in the form of cLAssz4

—+Px=
dy x=Q

General solution is given by,

x(LF) :fQ.(I.F.)dy +c

Where, integrating factor,
LF.= e/Pdv

Answer :

Given differential equation is

ydx+ (x —y®)dy=10

S yds = —(x—y*)dy

Sydx = (y* —x)dy

Therefore, integrati

LF.— efPay

b

—eosy (v [1dx=logx)
=Y e Jlogab _ b)

General solution is

x.(LF.) =fQ.(I.F.)dy +c
--x(y)=f(y).@)dy +e

-'-xsz’yzdy +c

.'.xy:g;—z-l-c ......... ('.'fldx:x)

Dividing above equation by v,




1

LX = §y2 + 5 CLAssz4

Therefore, general solution is

_1 2+C
T3y

Question: 46

Solution:

Given Differential Equation :

ydx+ (x—y3)dy=10

Formula :

i) _fidx: logx

i) al°8a® = b
iif) [ 1dx=x
iv) General solution :

For the differential e

Given differential eq
ydx+ (x —y*)dy=0

Sydx = —(x —y?)dy

~ydx = (y? — x)dy
Cdx (P-w)
dy y
. dxH x+
dy y Y
Lo 1
..dy+y.x—y ......... eq(1)

Equation (1) is of the form

4 px=0Q
ax by
dy

Where,leandQ =y
v




Therefore, integrating factor is

CLASS24

LE = eJ'de

—ey

= @loBY ( jidleogx)
=Y e alugab — b)

General solution is

x. (LF.) :fQ.(I.F.)dy +c

fx(y) = f ).(dy +c

LXY = Y?
X= 3 vy
Therefore, g

2

Question:
Solution:

Given Differe

dy
+3y)—=
x+3y° )7 =¥
Formula :
) fidx = logx
iiy alogb = logb®

]J.l} alﬂgah =b

n+1

0 s = 2
v} General solution :
For the differential equation in the form of

dx+p Q
X Py
dy

General solution is given by,

x(LF) =fQ.(I.F.)dy +c




Where, integrating factor,

LE.= elPay

CLASS24

Answer :

Given differential equation is
dy

x+3y°)-= =

(x+3y" ) =¥

. d_xi(x+3y3)
“dy y

. X+32
e — = — y
dy y
dx 1
L=—Z.x=3y?
dy yx y

Equation (1) is of the form

RSN T« (€9

General solution is

x.(LE.) :fQ. (LF.)dy

s v [ x0dy = 5
S O (._fxdx—n )
Multiplying above equation by v,
. 3 3 +
e X = —
2y T

Therefore, general solution is

3 . .
X ==Y cy

2) ¥

Question: 48




Find the general

CLASS24

Solution:

Given Differential Equation :

dy
(x+y) e 1
Formula :

) [1dx=x

ii) [u.vdx=u.[vdx —J'(jx—".j'vdx) dx

kx
i) [ ek dy — o
m)fe dx = -

iv) % (x®) = nx®!

v) General solution :

For the differential equatio

dx+P =Q
dy x=

General solution i

Equation (1) is of the form

dx+P =0Q
dy x=

Where,P=—-1andQ =y

Therefore, integrating factor is

LF.= elPay
:ef—ldy
— eV (s [ 1dx = %)

General solution is

x(LF) = fQ. (LF)dy +c




s x (ewy) — J’(y)(e"]f)dy 4 C i Eq(E) cLAssz4

Let,

1= f (¥). (e ¥)dy

Let, u=y and v=e¥

| :y.je_y dy — j (a%(y)-f ey dY) dy

( Juvdx=u[vdx —f(%.deX) dx)

Jl=-—y.eV — f(l).(—e"’) dy
d

E}m
......... ('.' fe'“‘dx= w & ;(xn)

Ll=—ye Y —e V.o
Substituting I in eq(2),

&OXL (e_Y) = —y'e_y

Therefore,
e Y(x+y
Question:
Solution:

Given Differen

dy
+y+1)—=1
(x+y )1
Formula :

i)_fldx=x
s du
i) fuvdx=u [vdx —j(;_

K
iii)_fe‘“‘dx=eT

d
v) —(x") = nx"!
v) General solution :

For the differential equation in the form of

dx+P ~Q
dy x=

General solution is given by,

x(LF) :JQ.(I.F.)dy +c




Where, integrating factor,

CLASS24
LE.= efPay

Answer :

Given differential equation is

dy
+y+1)—==1
(x+y+1) i

v+l
..dy_x y

Ldx
ey Xx=y+1.....eq()

Equation (1) is of the form

dx+P =Q
dy =

Where,P = —1landQ =y

Therefore, integrating fa

1= f(y + 1).(e‘Y) d

Let, u=y+1 and v=¢e7¥
-'-I:(y+1).fe‘3"dy—
......... ( Juvdx=u[vdx —_f(:?u.fvdx) dx)
==y e = .oy

( fekdx = ? & i (x™) = nxn—l)

Substituting I in eq(2),
sxeM)=—(+1De¥Y—-e¥+c
sax(eY)=—e¥(y+1+1)+c

ax(eY)y=—eVY(y+2)+c




e memenTy CLASS24
Dividing above equation by e™¥

tx=ce¥ —(y+2)

Therefore, general solution is

x=ce¥ - (y+2)

Question: 50

Solve

Solution:

Given Equation: (X + l)gy =2 V1
X

Re-arranging, we get,

1 dv dx
2ev 17 T (x+ 1)

e d dx
2 T xt D

let2z-e¥=t
-e¥dy = dt

Therefore,

log (2 - &) =1lo
Atx=0,y=0.
Therefore,
log(2) =log(1) + C
Therefore,
C=loga

Now, we have,

log (2 -e")—log (x+1)-logz=0

2x+1
x+1

y= 10g|
Question: 51
Solve
Solution:

Given Differential Equation :

(1+y3ds+ (x—e ™ ¥)dy =0

Formula :




. 1 -
D) et CLASS24

ii) General solution :
For the differential equation in the form of

dx+P =
dy x=Q

General solution is given by,
x(LF) :fQ. (LF.)dy + ¢

Where, integrating factor,

LF.— efPdy

Answer :

Given differential equation is
(1+yH)dx+ (x— g tan'y

A(l+yDde=—(x—e

Therefore, integrating facto

LF.= efPdy
_ e‘rtlfyajdy
_ atanTly (-_- ! — -1 )
_ptanTly fuﬂg)dx tan"1x

General solution is

x (LF.) :IQ.(I.F.)dy +c

-1 -ran”ty -1
LK (e“" Y) = f (7:!1 " yz))' (eta“ Y)dy +c

L 1 tan~t
(o) - [ (G g (e




LXK (et‘“‘_ly) = J(l%yz)dy +c CLAssz4

1
(14+x2)

ax (e Y) = tanTly 4 € e ( I dx = tan‘lx)
Putting x=0 and y=0

~0=0+c

Lc=0

Therefore, general solution is

x.(et*Y) = tanty

Exercise : OBJECTIVE QUESTIONS

Question: 1

Solution:

Question: 2

Solution:
Given, Y gxvy
dy

L = ox9¥

dx

27¥dy = 2%dx

On integrating on both sides, we get
27 N 2% N

T s Ao
log2  * log2 *

25427 = ¢, log2
2%+27¥=¢
Conclusion: Therefore, 2¥ + 27¥ = ¢ is the solution of % = 2%

Question: 3

Solution:




(e*+ Nydy = (y + 1)e*dx
CLASS24

ydy  e%dx
y+1 (ex+1)

Let,e*+ 1=t
On differentiating on both sides we get e¥*dx = dt

: . . d; = d
Now we can write this equation as yey_ =&
y+1  (e¥4+1)

((y+1)-1)dy  edx
y+1 S (ex+1)

e¥ dx

(1_y:- l)dy: (ex+ 1)

f(e¥+ 1)ydy

Solution:
Given xdy

xdy = -ydx

On integrating on both ¢
logy=logx+ec
logx+logy=c
log xy = ¢
xy=C
Conclusion: Therefore xy = c is the solution of xdy + ydx = o
Question: 5

Solution:

d
tzcoty

Given: X

Separating the variables, we get,

dy dx
coty x




tany dy = % CLA5524

Integrating both sides, we get,

J tany dy = f d
X
log secy =log x + logc
Xcosy = ¢
Hence, A is the correct answer.

Question: 6

Solution:
Given f_X = -}l.y;
dy dx

Ty Tee
On integrating on both si
tan'y=tan !x+c
tan"'y —tan"'x =

y-x
l+yx

= C (since
yv-x = C(1+
Conclusior

Question:

Solution:

On integrating on both sides, we get

xZ
log(l1+y) =x— ?+c

Conclusion: Therefore, log(1 +y) =x — x;Jr ¢ is the

solution of:—i= 1-x+y—xy
Question: 8

Solution:




Givengl= e +x'e CLASS24
(e¥)dy = (e* + x?)dx
On integrating on both sides, we get

3
eV = o¥ 4o
e —e+3+C

X3
eYte*+_-=C
3
3
Conclusion: Therefore, g7¥ + o* + “; = C1s the

. d
solution ofd—y = &% px?e¥
X
Question: 9

Solution:

Giveng_f+ 1;"520

dy  dx
J1-y2 Vi-x°

On integrating on

Question: 10

Solution:
Given 2 - 220
- ZE

dy  2simy

dx 2X
2cos 3

dy X

— = tan’—

dx 2

X
dy = dx(tanzi)
On integrating on both sides, we get

X
y=2wn§—x+c

Conclusion: Therefore,y = 2(3!1; — x + C is the solution

dy  I-cosx

dx 1+cosx

Question: 11




Mark (v) against
CLASS24

Solution:

. dy  —2xy
Given dx (xF+1)

dy — —2xdx
y o (x2+1)

Letx*+ 1=t

On differentiating on both sides we get 2xdx = dt
dy —dt

y t

On integrating on both sides, we get

logy= —logt+C

logy +logt==C
logyt=C
yvt=C
Ast=x"+1
y(xZ+1)=cC

Conclusion:

Question:
Solution:
Given cos
Let 1+cos y
On differentiati
-sin y dy = dt and
Substitute this in the fir

tdu+udt=o0

-logu=logt+C
logu+logt=C
logut=C

ut =C

(1+sin x)(1+cos y) = C

Conclusion: Therefore, (1+sin x)(1+cos y) = C is the solution of cos x (1+cos ¥) dx — sin ¥ (1+sin
dy=o0

Question: 13

Solution:




Given x cosy dy = (xe®logx + e¥)dx
CLASS24

xe*logx + e*
cosy dy = %dx

On integrating on both sides we get

3 X 1 X ex
51ny:longe' dx—f;(fe-)dx+};dx

ex ex
siny = logx (e*) —f?dx + [ ?dx +C
siny = e*logx +C
Conclusion: Therefore, siny = e*logx + C the solution of
xcosy dy = (xe¥logx + e¥)dx
Question: 14

Solution:

oo dy .
Given =+ ylogycotx =0

dy
= —cotx dx
ylogy
Letlogy =1t

On differentiating we get

ld =dt
y y

dr

T cotx dx

logt = -log (sin x) + C

log t + log(sinx) = C

log(tsinx) = C

tsin x = C

(log yv)(sinx)=C

Conclusion: Therefore, (log ¥)(sin x) = C is the solution of% + ylogycotx=10
Questlion: 15

Solution:

Given (1 + x?)dy—xydx =0

d X
Y_ sdx
y 1+x-
Let1+x* =t
2x dx = dt
dy dt

y 2t

On integrating on both sides we get



logt

logy = =~ +C CLASS24

2logy=1logt+C

logy? = logt + C

yi=(1+x%)c

Conclusion: Therefore, y* = (1 + x?)c is the solution of
(1+x%)dy—xydx =0

Question: 16

Solution:

Given x /1 + y2dx+yV1+ x2dy=10

ydy _ xdx
Jl+y?  V1+x2

Let1+y® =tand 1 +x?

2y dy = dt and 2x dx = d

Solution:
. dy
Given log(a) = (ax+ by}

dy
— %t by

dx

dy
ﬁ = e¥dx
On integrating on both sides we get

ax

e e +C
b~ a

. e~ bY eiX . .
Conclusion: Therefore, — == + C is the solution of
a

dy
IOg(de) = (ax + by)
Question: 18

Mark (v) against




Solution:

Given & = (VI—x2)(yT - y?)

Y _ e
———=y1-x%dx
NI

Letx =sint

CLASS24

dx = cos tdt
Weknow cost = 1 —x2
On integrating on both sides we get

- t +s'1n 2t
sin ==
Y=327

Sin 2t = 2 sin t cost

= 2x/1 — x2
-1
. sin"!x x
sin =
Y=

2sin"'y—sin7lx =

Conclusion: 1-x2)(J1-¥%)
Question:

Solution:

. d
Given —

dx N 2vdv
X vi4+1l
On integrating on both sides, we get

logx +log(vi+ 1) =c

log(x(vi+1))=c

2
x(y—z+1)=(2
X

yr+x?=Cx

Conclusion: Therefore, y? +x2 =Cx is the solution of




2

dy 'y

Question: 20
Solution:

. o d 5 2
Given x? 2 = x? +xy+y*©

A

d 2
AN
X

Fi

>

X2
Lety =vx

dy_ dv
& = V+.\&

. dv
l+v+v =v+x—
dx

1+ 72 dv
v —de

dx dv

X vi+i1

On integrating on both sides, we get
logx =tan"'v 4 C

tan~t? — logx + C

Conclusion: Therefore, Tatflf—; = logx + C is the solution of

Ldy 2y \
x22 — 52 2
X X TAYEY

Questlion: 21

Mark (V) ag

. i/ W oo .
Solution: Given DE: 1% =y + _1‘1;‘111% Now,Dividing both sides by x, we get,

e :

iy y I} . - : i i
f_ = = 4 tan— Let y = vxDifferentiating both sides,dy/dx = v + xdv/dxNow, our differential
.r : .
equation becomes,t -+ r% = v + tane On separating the variables, we get, —l_(:];;{‘ = ’]—[{

= (CX Hence, B is

X

Integrating both sides, we get,sinv = CxPutting the value of v we get, sin

the correct answer.
Question: 22
Solution:

Given 2xy dy + (x> — y3)dx =10

dy _y'-x’
dx ~ 2xy
Lety = vx
d dv
—y:v%—:\—

oy CLASS24



x%v? —x? dv
Touxz VPR CLASS24

vi-1 o dv
w U Yk

—vi-1 dv
=xX—
2v dx

dx  2vdv

+— =
X vi+1

On integrating on both sides, we get
logx +log(v?+ 1) =c¢

log(x(vZ+1))=c

2
x(i(z+1)=c

yr4x®=0x

Conclusion: Therefore, y
2xy dy + (x2 — y3)dx
Question: 23
Solution:

Given (x-y

dv v+1-vi+v
X—=""—
dx v—1

dv 2v+1-—v®
T v—-1

Question is wrong. 1 think subtraction should be there instead of addition in LHS(left hand side)
Question: 24

Solution:




dv .
v+x&:v+smv cLAssz4

dv |
x— =sinv

dx

dv  dx
sinv X

v
logtani =logx +C

ta v c
n- =Cx
2

y
tan—— = Cx
BDZX

. . . d d
Conclusion: Therefore, tanzl = Cx is the solution ofd—i =v+x Iv
X X

Question: 25

Solution:

ysecx =t
y =sin x +
Conclusion:

Question: 26

Solution:
. dy _ 9

Given = + ycotx = Zcosx
- dy

It is in the form o Ty =Qx

Integrating factor = ef cotxdx _ alegsinx _ iy«

General solution isysinx = [ 2 cosxsinxdx + C
ysinx = J' sin2xdx +C

cos2x

ysinx = —

ysinx = sin®x +C

(y-sinx)sinx=C

Conclusion: Therefore, (y-sin x)sin x = C is the solution of ? + ycotx = 2cosx
X




Question: 27

Solution:

. d
Given A—y+!=x2

P d
It is in the form d—i + py = Qx
Integrating factor — e_fidx — plogx _

General solution is yx = [ x* xdx + C

x4
==—+cC
=7

4
Conclusion: Therefore, yx = x: + C is the solution of% +
X

X:x
X

2

CLASS24
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