21. Linear Differential Equations

Exercise 21

1. Question

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

dT 1 1
— 1 _}" p— X‘
dx X
Answer

Given Differential Equation :

dx X

Formula

) [-dx=logx
JI+1

i) [xPdx ==——+c
n+1

ii) glogab — p

iv) General solution :

For the differential equation in the form of

dy
— 4 Py=

The general solution is given by,

y.(I.F.) =fQ.(I.F.]dx +c
Where integrating factor,
ILF.= el Pdx

Answer :

Equation (1) is of the form



dy
—~ 4 Py=
TPy Q

Where, P = £ and Q = x2
X

Therefore, integrating factor is

ILF.= el Pdx

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
LyL(x) = fxz.(x]dx +c

-‘-xyzfxgdx +c

=X ( [xPdx = n+l+c)
X}I—:—FC ......... A 1
x3+c
J = — —_
) 4 x

2. Question

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

d"_-" 2
X—+2y =X~
dx
Answer

Given Differential Equation :

dy
—+ 2y =x°
de Y X

Formula :

i) f%dxz log x



n+i
i) [xPdx ==——+c

n+1

i) alogb = logb®
iv) alﬂ'gab =b
v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

The general solution is given by,

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

Where integrating factor,

LF.= efPax

Answer :

Given differential equation is

dy
—+ 2y =x7
de Y X

Dividing the above equation by x,

dy 2
i V=% 1
dH+x V=X eq(1)

Equation (1) is of the form

dy
—~ 4 Py =
T EY Q

Where, P =3and Q =x
X

Therefore, integrating factor is

LF.= el P

— alogx® . (+ alogbh = logh?)



General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ly (x?) = fx (x3)dx + ¢

Xy = J‘xadx +c

3. Question

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

dy

2X—+y = 6x°

Answer

Given Differential Equation :

d
ZK—}I

+y = 6x°
dx}r x

Formula :

i) f%dx= log x

x]‘l-l-J.

i) [x"dx =—+c

n+1
i) alogb = logbh®
iv) alogab — b

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =

The general solution is given by,



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

Where integrating factor,
LF.= el P

Answer :

Given differential equation is

dy
2x—+y = 6x°
de h X

Dividing the above equation by 2x,
dy , 1 2
— 4+ —.yV = 3X° ......... eq(1
dx + 2x y 3x a(l)

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = = and Q = 3x2
2x

Therefore, integrating factor is

LF.= efPax

1
_ E_IFE dx

— eslogx ... ( fidx= log x)
— elogVx ... (> alogb = logb?)

= VXeoo. (-: qlosab — b)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
g (VF) = f 3x2. (VR)dx + ¢

Lxy = f 3x%/2dx + ¢



72

Lxy =3 ;E +C o ( fx“dx _ + c)

n+1

Dividing the above equation by v/x

) 6 3, C
L= —X —_—
V=78 TR
6 c
.‘.}r=—x3—|——

7 Ax
4. Question

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

d"_-" 4
X—+y=3x"-2x=>0

dx

Answer

Given Differential Equation :

dy
—+y=3x"-2
X dx Y X

Formula :
i) fidx= log x

n+i

i) [xPdx ==—+c
n+1
ii) alogab — p

iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

The general solution is given by,

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

Where integrating factor,

LF.= efPax

Answer :



Given differential equation is

dy
—+y=3x"-2
de h X

Dividing the above equation by x,

Z_
d_}'+i_y= 'K ......... eq(1)

dx X

Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Ix*-2

Where, P = 1 and Q=
X

X

Therefore, the integrating factor is

LF.= el P

General solution is

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

LX) = f (?) (xX)dx +c

LRy = f(SXz —2)dx +c¢

.‘.x}r:3§—2}§—|—c ......... ('.'fxndx:

Dividing the above equation by x

C
SV = 2—2—|——
y X

c
Ly=x2—24—
X

5. Question

x]'.I.+J.

n+1l

+c)



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

dy 3

X—-y=2x
dx

Answer

Given Differential Equation :

Formula :
i) f%d:c: log x

n+i
i) [xPdx ==——+c

n+1

i) alogb = logh?
iv) alﬂ'gab =b

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

The general solution is given by,

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

Where integrating factor,

LF.= efPax

Answer :

Given differential equation is

Equation (1) is of the form



dy
—~ 4 Py=
TPy Q

Where, P = — and Q = 2x2

X

Therefore, integrating factor is

ILF.= el Pdx

=1 ... ( alogab — b)

General solution is

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

v (1) [ 2 (e +e

.*.E=f2xdx +c
X
= n+1i
E:Z?—I—C ......... ( fxl‘dx—11+1—|—c)

Multiplying above equation by x
Sy=x>+cx

Sy =x%4cx

6. Question

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

dy

N — }.' =X+ 1
dx

Answer

Given Differential Equation :




dy
—~ _y=x+1
de }T X

Formula :
i) fidx= log x

x]l'l'l

i) [x"dx=—+c

n+1
i) alogb = logb®
iv) alogab =b

v) General solution :

For the differential equation in the form of
dy

— +Py=

ax Y Q

General solution is given by,

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

Where, integrating factor,

LF.— e/Pdx

Answer :
Given differential equation is

dy
—~ _y=x+1
de }T X

Dividing above equation by x,

a 1 x+1
_F__}I:T ......... eq(l)

dx X
Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P :_—land Q= xt+1
X

X

Therefore, integrating factor is

ILF.= el Pdx



_ Elcgﬁ ......... (> alogh = logh?)

1o ( alogab — b)

X

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ye)=f(xll)e)dx +c
ng(x;l)dx +c
f—i:f&—ké)dx +c
.*.E:J’e+x‘2)dx +c

.‘.%:logx—k%—kc ......... (','fxlld}(:' l&f%dx=lngx)

n+1

A logx——+¢c

X X
Multiplying above equation by x,
Ly =xlogx—1+cx
sy=xlogx —1+cx
7. Question

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

4 d" 1
Q+x’) L +2xy=——
dx (1+x7)
Answer

Given Differential Equation :




1

(1+X2] +2X}T m

Formula :

fudx = log f(x)

.. 1
) f{1+121

iii) alegab — p

dx = tan~!x

iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Where, integrating factor,

LF.— e/Pdx

Answer :
Given differential equation is

1

dy
14x)—+2xy=——
( dex Xy (1+x2)

Dividing above equation by (1+x2),

dy 2x

{1+x2]-y = (Laa)2 eq(l)
Equation (1) is of the form
dy
— +Py=
ax Y Q
2x 1
Where, P = ) and Q = D

Therefore, integrating factor is

ILF.= el Pd



_IFE—-]-E}|c dx
=g 1+x2 )

Let, f(x) = (1 +x%) &f'(x) = 2x

= glogla+x?) ( fff{{"‘;] dx = log flfx])

= (1+}(2] ......... ( alogab — b)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
1
-‘-y.(1+x2]=fm.(l+x2]dx +c
. 1
..}T.I:1+X ]=J’mdx +cC

1
(1+x2)

Sy (1+ x3)=tan x4+ C . ( f dx = tan‘lx)

Therefore, general solution is
yv.(1+x*)=tan*x+c
8. Question

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

(1—};5? + Xy =X+ 'S

X
Answer

Given Differential Equation :

d
(l—xzjd—i—FX}T:xﬁl—xz

Formula :

) [ %dx = log f(%)

i) alogb = loghb?

ii) glogab — p



iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Answer :

Given differential equation is

d
(1—x2]£+xy=x1fl —x?
Dividing above equation by (1 - x2),

d}r+ X _xV1-x?
x (1-x2)7 " (1-x2)

dy X __x
dx+{1—x2]'y_ o eq(1)

Equation (1) is of the form

dy
—+ Py =
Where, P = e and Q= wﬁ

Therefore, integrating factor is

LF.= elPd

X
_ E'rﬁl—xz dx

—_1Jr —2X

—aZ 1—x2)ax

Let (1 - x2) = f(x)

Therefore f'(x) = -2x



f%dx = fﬂ__E;] dx = log f(x) = log(1 — x?) .....eq(2)

“1F = e_Tl log(1 —x2)
_ Elcg{l—xz]_l’fz ......... I:': alﬂgb = lc-g ba]

tog( =)
=g & y1-x

- ( alogab — b)

y1—x2

General solution is

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

ﬂ}r'(y&)zf(-\flixz)'(xfll—xz)dx +c

— f X dx +
‘e = — AX C
V1—x2 (1—x?)

) v —lJ’ —2X dx +

‘e = X C
Vvi—-x2 2 J (1—x2)

% = _?llnglfl —X*)+Con. from eq(2)
vi1—Xx

Multiplying above equation by /1 — %2,

—1
Ly =?1,’1 —x%log(1—x*)+ ¢y 1 —x?

9. Question
Find the general solution for each of the following differential equations.
, . d‘_-"
(l-x")—+xy=ax
dx
Answer

Given Differential Equation :

dy
(1—x2)&+xy=ax

Formula :



) [ %dx = log f(x)

i) alogbh = logb*
iii) alegalb — p
iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= elPd
Answer :
Given differential equation is

dy
(l—xzj&+xy=ax

Dividing above equation by (1 - x2),

X ax

}T: (1—x2] eq(l)

dy
dx + (1—2)"

Equation (1) is of the form

dy
— + Py =

X AxX
Where, P = ) and Q = T

Therefore, integrating factor is

LF.— e/Pdx

X
_ Efz—jl—xz dx

—_J.J- —2x

_az 1 dx

Let (1 - x2) = f(x)



Therefore f'(x) = -

f.r
f f(l::;]] dx = f 1 dx = logf(x) = log(1 — x?)
% LF.= g7 08—

— glogi—x®)7t2 (» alogb = logb?)

el
=g g v1-—x®

- ( alogab — b)

yi1-—x2

General solution is

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

=)= [ @ 5e) (=) o+

¥y oo_
Vi—x2

f{l E3E ,sz +C...eq(2)

Let

= —— 4
o (1_}(2)3;2 X
Put (1 - x2) =t
S —2xdx = dt

.
o X OX = 7

a —dt
t3/27 2

—d
[=— | t73/2qdt
2|

—1/2

(-2t
T2 =12

<) -



= |
i

Substituting I in eq(2)

. —

¥ d
|+- = —|— C
V1I—x% +1-—%7
Multiplying above equation by /1 — %2,

Sy=a+cyl—x?

10. Question

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

& DY oxy = (x2 412 +2)
dx
Answer

Given Differential Equation :

(x% + 1]%— 2xy = (x*+ 1D+ 2)
Formula :

) [ %dx — log f(x)

i) alogb = loghb?

iii) alogab — b

iv) [ 1dx = x

v)f

vi) General solution :

dx = tan~!x

1
1+x2

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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



Where, integrating factor,

LF.= el P

Answer :

Given differential equation is
dy
(x% + 1)£— 2xy = (x*+1DE*+2)

Dividing above equation by (1 + x2),

d}r —2x
(14x

5V = (x2+2) .. eq(1)

Equation (1) is of the form

dy
— 4 Py=

Where, P = 0 andQ—(x +2)

Therefore, integrating factor is

LF.= el P

—2x

'Iﬂfl+‘-:z jd‘{

—f 2% dx
=g E1+IZ] )

Let (1 + x2) = f(x)

Therefore f'(x) = 2x

f fl:(f]) f 1z = log f(x)

~]LF=e" log(1+x*)

glog(1+x®)™ (. alogb = logb?)

General solution is

= log(1 + x?)



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

1

— 2 +x7 )d +
()= [er o (gm)e
y 2 + x°

Sy —— = dx +

(1+x2) J’l—i—xz xre

Yy _J’l—l—xz—i—ld .

T(1+x2) 1+ x? xe

) v _f 1+x2+ 1 dx -
"(1+x2)_ 1+x2 1+4+x2 xre

p— —f(1+ ! )d +
T(1+x2) 1+ x° xTe

(1+x2)

......... ( [1ldx=x& [—

y=(1+x?)x+tan"'x+ )

=x4+tan"'x+c

dx = tan‘lx)

1+x2

Therefore general solution is
y=0[0+x*)(x+tantx+¢)
11. Question

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

dy

+2y =6e*

Answer

Given Differential Equation :

dy

—+2 6
dx y=6e
Formula :

i) [1dx=x

ol
i) [ edx =



iii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Answer :

Given differential equation is

—+ 2y = 6be* ... eq(1)

X

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = 2 and ) = 6e*
Therefore, integrating factor is

LF.— e/Pax
— Efzdx

a2 [1dx

=¥ ... l:+f1dX=X)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ly (eX) = f(&ex). (e**)dx +c

Ly (ePF) = 6J‘ e*¥dx +c



Sy (e) =2e** + ¢
Dividing above equation by (e%¥),

2e* ¢

”}I= eE:-: +E2x

Ly = 2al3x-2x) | ca—2x
Ly = 2e*+ce™
Therefore general solution is
y=2e"+ce ™

12. Question

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

dy

i 3}, — E—_'}L

Answer

Given Differential Equation :

dy
—+3y=e"%*
dx y=¢
Formula :

i) [1dx=x

kx
0 [ et dx =

iiil) General solution :

For the differential equation in the form of

dy
— 4 Py=

General solution is given by,

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

Where, integrating factor,



LF.= el P

Answer :

Given differential equation is

E+3}T=E_H ......... eq(1)

Equation (1) is of the form

dy

— +Py=

ax Y Q

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

ILF.= el Pd
— Efzdx
Ezfldx

=e3* ... l:+f1dX=X)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ly (e3F) = fl:e‘z"].(ea")dx +c
Ly (e3F) = f e*dx +c

ke

. Iy . qoX kx e

Cv. (@) =e¥ 4 ¢, ( =_)
y.(e¥) [edx ==

Dividing above equation by (e3%),

) e* C

Y= a3x + a3x

Ly = e{x—ax] + ce—3%
3x

Ly =e**4ce”

Therefore general solution is



y=e ¥+ ce 3

13. Question

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

W .
d_" —_ 8}' = SE_S}‘

Answer

Given Differential Equation :

dy

— + 8y =5e™3
dx y ©
Formula :

i) [1dx=x

1=

ko
i) [ edx =

iiil) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :

Given differential equation is

Equation (1) is of the form

dy
—~ 4 Py=

Where, P = 8 and ) = 5e 3%

Therefore, integrating factor is



LF.= el P
— Efﬂdx

_ ESJ’ 1dx

—e® ..(v [ldx=x)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ly (%) = f(Se‘a"]. (e®¥)dx + ¢
Ly (e®) = 5f e¥dx +c

3X x
Ly (e®¥) =5 4 Can ( fekxd:{ = E?)
Ly (e¥F) =e™ +c
Dividing above equation by (e®¥),

e

--}T: E—'—eax
s 1 al5x—2x%) 4+ ce8x
Y e ce

Ly =e 3 4 cemB

Therefore general solution is

y=e ** +ce

14. Question
Find the general solution for each of the following differential equations.
Y ) %
X—-y=(x—-1e". x>0
dx
Answer
Given Differential Equation :
dy

Y ar — — 1)e*
XY (x—1)e




Formula :

i) fidx= log x

i) alogb = logb*

iii) alogab — p

iv) fe"(f(x) + f’(xj)dx = e*. f(x)
v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :
Given differential equation is

dy
_— — _ l x
de y = (x e

Dividing above equation by x,

dy 1jrr _ (x—1) pX

dx X

Equation (1) is of the form

dy
Y i py=
ax Y Q
-1 (x—1)
Where, P=—and () = pX

Therefore, integrating factor is

LF.= efPax

-1
_ EIT dx



— e logx . ( fidx= log x)

1o ( alogab = b)

X

General solution is

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

() [ (552e) (ax +

Let f(x) ==+ f'(x) =

A e".% ......... ( fe"(f(x) + f’(x])dx = e*. f(x))
Substituting I in eq(2),

y
n—=e".—+cC
X X

Multiplying above equation by x,
Sy =e"+ X

Therefore general solution is
y=e"+cx

15. Question

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

dy

— —ytanx =e”*secx



Answer

Given Differential Equation :

d—y—jrtanx— e*secx
dx
Formula :

i) ftanx dx = log(secx)
i) alogb = logb*

iii) al°2ab —

iv) [ e*dx = e*

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,
LF.= efPax
Answer :

Given differential equation is

d
d—i—}rtanx= e*secx . eq(1)

Equation (1) is of the form

dy
—~ 4 Py=

Where, P = —tanx and ) = e*secx
Therefore, integrating factor is

LF.= efPax

— Ef —tan x dx



— g loglsecx) (+ [tanxdx = log(secx) )
— gloglsecx)™ (+ alogb = logb?)

— Elcg{cns X}

= COSX cren (v alosab = b)

General solution is

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

~y.(cosx) = f(e" secx).(cosx)dx +c¢

1
L y.(cosx) = f (e". ).(cns x)dx +c
COS X

S y.(cosx) = f e"dx +c

ny.(cosx) = e + C o (v [ e¥dx = )
Therefore general solution is
y.(cosx)=¢e" +¢

16. Question

Find the general solution for each of the following differential equations.
_ dy
(xlogx)—+y=2logx

dx

Answer

Given Differential Equation :

d
(xlog x) d—i—k y = 2logx
Formula :
i) | %dx = log (f(x))
i) alcgab =b

i) [u.vdx= u.fvdx—f(j—u.fvdx) dx

X



iv) d% (logx) = %

v) f%dx= logx

vi) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :

Given differential equation is
dy
1 —+ v =2logx
(xlogx) = +y = 2log

Dividing above equation by (x.log x),

d 1
=4

dx xlegx

Equation (1) is of the form

dy

— 4+ Py =

x Y Q
Where,l:’=ﬂ:ggandQ:E

Therefore, integrating factor is

LF.= elPd

f 1

dx
— g xlogx

1/
fl /x dx
— g logx

Let, f(x) = logx ~ f'(x) = 1/x



~ I.F. = gleglleg) ( f%dx = lng(f(x)))

= ]_ggx ......... ( alogab — b)

General solution is

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

2
~y.(logx) = f (;log x) dx +c

~y.(logx) =2 [ (E logx) dx + C o eq(2)

X

Let,
I—fll d
= X.Dgx X

1
Let, u = logx & v =-
X

=1 fld f(d (1 )fld )d
“1=logx | —dx o logx). | —dx Jdx

......... ( Juvdx=u[vdx— [ (j—:.fvdx) dx)
»I=logx.logx — f e.logx) d

d 1 1
......... ( — (logx) =~ & f;dx= logx)

n 21 = (logx)?
1
Sl=—=11 2
~ (10g )
Substituting I in eq(2),
1
~y.(logx) = Z.EIfln::-g};'.]J2 +c

y.(logx) = (logx)* +¢

17. Question



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

dy
Xx—+vy=xlogx
dx
Answer

Given Differential Equation :

Wy =xi
x—_+y =xlogx

Formula :
i) f%d:c: logx
i) alcgab =b

i) fu.vdx= u.fvdx—f(j—:.fvdx) dx

iv) d% (logx) = 2

X

x]'.l+J.

V) [x2dx =

n+1

vi) General solution :

For the differential equation in the form of
dy

— +Py=

PR Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :
Given differential equation is
xd—y +vyv =xlogx
dx
Dividing above equation by x,

dy

dt_|_%}r: logx ... eq(1l)



Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P = 1 and Q = logx
X

Therefore, integrating factor is

ILF.= el Pdx

General solution is

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

Ly.(x) = [(xlogx)dx +cC .......eq(2)

Let,
[ = f(xlﬂgx]dx

Let, u=logx & v =x

d
L= lngxf xdx — f (E( (logx).fx dx)dx

......... ( Juvdx=u[vdx— [ G—:.fvdx) dx)

“1= 1Dgx.§ - ; (Y;) ......... ( [x™dx = Kn“)



x? x?

-‘-I=E.10gx—q

Substituting I in eq(2),

xy =% logx—X 4
Xy = logx — - +c

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

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

dy

X—+2y=x"logx

Answer

Given Differential Equation :

dy
— + 2v=x2]
de y=x"logx

Formula :

i) fidx= logx
i) alogb = logb®
iii) aloBab — 1

iv) [uvdx= u.fvdx—f(j—u.fvdx)dx

X

V) d% (logx) = %

x]1+J.

vi) [xdx =

n+1
vii) General solution :

For the differential equation in the form of

dy
—~ 4+ Py=
PR Q



General solution is given by,

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

Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is

dy
— +2v=x?1
de y=x"logx

Dividing above equation by x,

dy

d‘{+%}r=xlﬂgx ......... eq(1)

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = 2 and Q = xlogx
X

Therefore, integrating factor is

LF.= efPax

— elogx® . (+ alogb = logb?)

=x2% . (',' alnggb = b)

General solution is

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

Ly (xP) = f(xz.xlngx]dx +cC



Ly.(x?) = [(x*logx)dx +C .......eq(2)

Let,
[ = f(xg logx)dx

Let, u = logx & v =x3

d
2= lnng’ x*dx — f (E{ (lﬂgx].f x? dx) dx

......... ( Juvdx=u.[vdx— [ G—:.fvdx) dx)

......... ( : d%(lngx] =i & [x"dx = ::)
4
I =logx 71 (x*)dx
T—logx S —1(2) (v [xrax=20)
x* x*
I_I lﬂgx—E

Dividing above equation by x2,

] _le x2+c
YT B T e T 2

2

) X C
--y=E(4lugx—1)—|—x—2

Therefore general equation is

2

x c
¥ =E(4logx— 1]—|—F

19. Question

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



) d‘_-" Ix . 2
1+x)—=——-y=e*(1+x)
( )dx ) ( )

Answer

Given Differential Equation :

d
(1+x)—y—}r= e3¥(1 + x)?
dx

Formula :

i) fp;q dx = i log(px+ q)

i) alogb = logb?
iii) alogab =b
iv) [e**dx = iek"

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :

Given differential equation is
d
(1+x)d—y—y= e3*(1 + x)?
X

Dividing above equation by (1+Xx),

Sy = e**(1+x) ... eq(1)

Equation (1) is of the form

dy
— 4 Py=



Where, P =

— and Q = 3%(1 + x)

(1+x)

Therefore, integrating factor is

LF.= efPax
-1
— E_'IFE1+K] dx

1
— E'_ 'IFEJ.-I‘K] dx

- - D{ :(] e - —E
_ p-logli+) ( fpx+qu— Plng(px+q))

_ Elcgﬁ ......... (++ alogb = logbh?)

. 1
T (1%

......... @&%ﬂ=b)

General solution is

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

LY. ((1 ix)) = f e?*dx +c

}r.( - ) = giea" +Con. ( [ e dx = iek")

(1+x)

Multiplying above equation by (1+x),
1 3

Ly = E(l—kx]e *+c(l+x)

Therefore general equation is

1
y =§(1—|—x]€“+c(l+x]

20. Question

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

dy 4x 1

3 y+———=0
dx  (x*+D)7 (7 +1)]




Answer
Given Differential Equation :

dy 4x 1

24 + -0
dx  x2+ 1) ' (1L+x2)2
Formula :
i) [ £6 dx = log(f(x])

filx)

i) alogb = logb?
iii) alozab — p

iv) [1dx=x

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =

General solution is given by,

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

Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is

d}r+ 4x N 1 _o
dx  2+1°  (1+x2)?

. d_}r 4x -1
e + {x2+1]}r = Qa2 eq(l)
Equation (1) is of the form
dy
— +Py=
PR Q
4x -1
Where, P = D) and Q = PSE

Therefore, integrating factor is



LF.= el P
4x
— E'rﬁxz+1] dx

2x
_ EQ ff—sz+1 dx

Let, f(x) = (x* + 1) &f'(x) = 2x

f' (x)
flx)

~ LF. = e2logx®+1) ( [—dx= 10g(f(x]))
— glogli+x®)® (++ alogb = logb?)
=(1+x%)? . ( alogab — b)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
-1
e V. I:l + ijz = J’ m(l +K2]2d}( +C

Sy (14 x2)F = f —1dx +c

Sy.(1+x2)2=—x+cCo (e fldK=K]

Dividing above equation by (1+x2)2,

. B —X N C
YT a2 A +x0)?

Therefore general equation is

B —X + c
Yo+ T @+ 22

21. Question

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

'.\dX
32y 9% _
(y +3x )d}r X

Answer

Given Differential Equation :




(v + 3xzjg=x
Formula :

i) fidx= logx
i) alogb = logb?
iii) alogab — 1

iv) [1dx=x

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Where, integrating factor,

LF.= el P

Answer :

Given differential equation is
dx
(y+3x*)—=x
dy

cdy (v +3x7)

dx X
d
-'-—}r=E—|—3x
dx x

2 Y 3% eq(l)

dx X

Equation (1) is of the form

dy
—~ 4 Py=



Where, P = L and Q= 3x
X

Therefore, integrating factor is

LF.= efPax

-1
_ EIT dx

— e logx . ( f%dx = logx)
_ Elcg(ﬁ) ......... (»+ alogb = logb?®)

1o ( alogab — b)

General solution is

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

.*.}r.e)=f3x.e)dx +c

-‘-E=f3dx +e

x

.*.E=3J’1dx +c
X

.*.i=3:x:—|-c ......... (v [1dx=x)

Multiplying above equation by x,

Sy =3x7+ X

Therefore general equation is

y=3x*+cx

22. Question

Find the general solution for each of the following differential equations.
xdy — (v + 2x7)dx =0

Answer

Given Differential Equation :




xdy — (y + 2x%)dx =0
Formula :

i) fidx= logx

i) alogb = logb?

i) alogab — b

iv) [1dx=x

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Answer :

Given differential equation is
xdy — (y + 2x*)dx = 0
soxdy = (v + 2x2)dx

Ldy (v + 2x?)

dx X
Yy ¥
—==472
dx x

Equation (1) is of the form

dy
—~ 4 Py =
T EY Q

Where, P = —* and Q=2x
X



Therefore, integrating factor is

LF.= el P

-1
_ E'IFT dx

—plogx .. ( f%dx = lc-gx)
— Elﬂg(ﬂ ......... (*+ alogb = logb?®)

1o ( qlogab — b)

General solution is

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

.*.}r.e)=f2x.e)dx +c

.+.E=f2dx +e

X

.*.E= Zfldx +c
X

.*.i=2:x:+c ......... (v [1dx=x)

Multiplying above equation by x,

Sy = 2%+ X

Therefore general equation is

y=2x*+cx

23. Question

Find the general solution for each of the following differential equations.
xdy +(y—x")dx =0

Answer

Given Differential Equation :

xdy + (y—x*)dx=0

Formula :



i) f%dx= logx

i) alcgab =b

x]‘l-l-J.

i) [x?dx =

n+1
iv) General solution :

For the differential equation in the form of

dy
— 4 Py=

General solution is given by,

y.(I.F.) =fQ.(I.F.]dx +c
Where, integrating factor,
ILF.= el Pdx

Answer :

Given differential equation is
xdy + (y —x*)dx =0
sxdy = —(y — x3)dx

s xdy = (x* —y)dx

Ldy &P —y)
dx X
Ay .y
dx X
d—:!"—l—E =x% eq(1)

dx X
Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P = < and Q = x?

X

Therefore, integrating factor is



General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Sy.(x) = fxz.(x]dx +c

.‘.xy:fxgdx +c

Dividing above equation by x,

) x3+c
nY = 4 x

Therefore general equation is

3

X n C
J = — —
> 4 x
24. Question

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

dy .
—+ 2y =smx
dx

Answer

Given Differential Equation :

dy
— + 2y = si
x y=sinx

Formula :

i) [1dx=x



i) [uvdx= u.fvdx—f(j—u.fvdx)dx

X
kx
i) [ ek dx = —
k
od .
iv) —(sinx) = cos X
dx

d .

v) —(cosx) = sinx
dx

vi) General solution :

For the differential equation in the form of

dy
—~ 4 Py =

General solution is given by,

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

Where, integrating factor,
LF.= el P
Answer :

Given differential equation is

dy

. + 2y =sinx.... eq(1)

Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P = 2 and ) = sinx
Therefore, integrating factor is

LF.= efPax
:Efzdx
Ezj’ldx

= 2% ... I: fldXZX)

General solution is



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

L y.(e2¥) = [sinx. (e?¥)dx +C ........ eq(2)

Let,
= f sinx. (e?*)dx

Let, u=sin x and v=e2X

d
= sinx.f e?*dx — f (— (sinx). f e?* dx ) dx
dx

......... ( [uvdx= u.fvdx—fc—:.fvdx)dx)

ezx ezx
= sinx.— — —]d
SINxX 2 f(CDSK 2) X

. kx _ﬁ 9 rqi =
......... ( [ekdx = . &dx(smx)—cosx)

e?* 1
= sinx.?—if(cosx.ez"]dx

Again, let u=cos x and v=e2X

e 1] d
~1=sinx. ——{cosx.f e?*dx — f (— (cnsx).f p¥ dx)dx}
2 2 dx

......... ( [uvdx= u.fvdx—fc—:.fvdx)dx)

+I_ . ezx 1 ezx J’ I:_ . ]ezx d
o | = SINX. 2 2 COSX. 5 SINx). 5 X

......... ( [eXdx = ? & d% (cosx) = sin x)

) I_ . e?x 1 EE:-:+J- . e?x d
o | = S5IN XK. 7 COSX. 7 SINx. 7 X

Y -C | e?* 1 _
sl =sinx. —— cnsx.?—l—EJ’(smx.e“]dx

[~3

2 2



_ L | e?x ]
Sl =snx.———4qcosx.— +—

2 2 2 2
) I . sz sz I
e |l =8INXE.—— CO0SX.———
2 4 4
) I_|_I L sz ezx
va 4—5111}(. COS5X. 4
51 a2x a2x
ve 4 = S5IIX. 7 COsSX. 4

Multiplying above equation by 4,
55l = 2sinx.e?* — cosx.e?™

% 5l = e**(2sinx — cosx)
2x
Sl =—(2sinx — cos x)

5

Substituting I in eq(2),

e?x
Ly (e*F) = T (2sinx —cosx) +c

Dividing above equation by e2X,

Ly = £ (2sinx — cos xX) + ce™ %%
Therefore general equation is

1 _ 5
v =§(251nx—cosx] + ce™**
25. Question

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

dy .
— +Vy =COSX —sInx

Answer
Given Differential Equation :
d

—y—i—}r— COSX — sin X
dx

Formula :



i) [1dx=x

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

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q

General solution is given by,

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

Where, integrating factor,
LF.= efPax
Answer :

Given differential equation is

d .
d_y+y=ccnsx—smx ......... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py=

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

LF.= efPax

=EL_|F1::!.:-.r

=e* ... (= fld}(:}ij

General solution is

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

Ly (e¥) = f(ccusx — sinx). (e®)dx + ¢

Let, f(x)=cos x => f (x) = -sin x



Ly (e¥) = (e¥).cosx+c

......... ( J e (fx) + f'(x)) dx = eX. f(x])

Dividing above equation by €X%,
. C
Sy = CoSX+ ;

Therefore general equation is

y=cosx +ce *

26. Question

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

dy .
SeCX ——V=s1mXx
Answer

Given Differential Equation :

dy .
SseCX—— VYV =58INnx
dx y

Formula :

i) [ cosxdx = sinx

i) [uvdx=u.[vdx —f(j—u.fvdx) dx

i) [ ek* dx = T'“
iv) d%(kx) =k

v) General solution :

For the differential equation in the form of

dy
— 4 Py=
T EY Q

General solution is given by,

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

Where, integrating factor,



LF.= el P

Answer :
Given differential equation is

dy .
SE‘CKdX ¥ =358INX

Dividing above equation by sec x,

dy 1 sin x

dx secx y secx

. dy .

v T COSX.y = SINX.COSX ....... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = —cosx and ) = sinx.cosx

Therefore, integrating factor is

LF.= /P
_ Ef—cc:sxdx
— g sinx (n fcnsxdx = sinx)

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

ry.(e7*%) = [(sinx.cosx).(e™*™*)dx + c .......eq(2)

Let,
= f(sin x.cosx). (e ¥)dx

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

| =fe‘t.t dt
Sl=t fe‘t dt _I(E(t] fe‘tdt) dt
: 7 ®-



......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)
M= —tet— f ((1).(—e™) dt
......... ( fek"d:w::% &d%l:k)() = k)

T=—tet+ (—e) (v [ dx = %)

N = _Sinx.e—sinx _ e—sinx

Substituting I in eq(2),

. ( —sin:-:)__ . —sinx _ ,—sinx

Ly.e = —sinx.e e +c
y (e— sm‘-:) — S]nYI:SlIlX—F 1) +c

ty.(e75m%) = c — e s X(sinx + 1)

Dividing above equation by e SinX,

C
Y= g~ sinx

—(sinx+ 1)

Therefore general equation is
y=ce 5% — (sinx + 1)
27. Question

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

)dﬁ.

(1 X© +2xXy =cotx

dx
Answer

Given Differential Equation :

d
(1 +X2Jd_i+ 2Xy = cotx
Formula :
£ (x)
i) f—dx = log(f(x))

i) a'°ga® = b



iii) [ cotxdx = log|sinx]
iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Where, integrating factor,

LF.= el P

Answer :

Given differential equation is
d
(1 +x2)d—y+ 2Xy = cotx
X

Dividing above equation by (1+x2),

* d_}r 2x _ cotx )
T dx {1+:\{2:] }:r - {1+3{2] ......... eq( )
Equation (1) is of the form
dy
=Y Q

Zx cotx
where, P = ey Q=G

Therefore, integrating factor is

LF.= el P
2x
_ T &

Let, f(x) = (14x2) => f ' (x) = 2X

—eosn) (v [T dx = 10g(f(x)))

= (1 +x2) o aloBaP =)

General solution is



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

cotx
.‘.}T.I:1+X2j= m(l—FXz]dX—FC

Sy (14 x2) =fc0txdx +c

A x%) = log|sinx| +c........ (e fCDtX dx = log|sinx|)
Therefore, general solution is

y.(1+x%) = log|sinx| + ¢

28. Question

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

.. d“g" . .9
(s x) d_ +(CosX )y =CcosXsIin~ X
X

Answer

Given Differential Equation :

d

sinx—y + (cosx)y = cos X.sin’x
dx

Formula :

v) [ cotxdx = log(sinx)

vi) alﬂ'gab =b

x]'.I.+J.

vii) [x®dx =

n+1
viii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,



LF.= el P

Answer :

Given differential equation is
d
sin:w:d—}r + (cosx)y = cos X. sin’x
X

Dividing above equation by sin x,

dy cosx COSX.sin’x
Ao
dx sinx Sinx
. ady )
ot (cotx)y = cosX.sinx ... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py=

Where, P = cotx and () = sinX.cos X
Therefore, integrating factor is

LF.= efPax

Ef cotx dx

gloglsinx) (+ [ cotx dx = log(sinx))

= SiN X e ( qlo8ab — b)

General solution is

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

y.(sinx) = f(sinx. cosx).(sinx)dx + ¢

~y.(sinx) = [(sin®x.cosx)dx + C ... eq(2)

Let,
I= f(sinzx. cos x)dx

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



= n+i
A= (v [xrax =)
3 n+1
] sin®x
L] — 3
Substituting I in eq(2),
_ sin®x
S y.(sinx) = 3 +c

Therefore, general solution is
sin?
3

X

y.(sinx) = +c

29. Question

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

dy

— +2ycotx =3X" cosec’x

Answer

Given Differential Equation :

g—k 2y(cotx) = 3x%cosec?x
Formula :

i) [ cotxdx = log(sinx)

i) alog b = logb*

iii) al°8ab = p

x]'l-l-J.

iv) [x"dx =

n+1l
v) General solution :

For the differential equation in the form of

dy
—~ 4 Py =

General solution is given by,



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

Where, integrating factor,
LF.= el P

Answer :

Given differential equation is

d
d—}' + 2y(cotx) = 3x*cosec®x ... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P = 2 cotx and Q = 3x%cosec?x
Therefore, integrating factor is

LF.= efPax

— Ef? cotx dx

= 2loglsinx) (+ [ cotxdx = log(sinx))

— gleglsinx)® (*+ alogb = logb#)
= SN2 X ... ( alogab — b)

General solution is

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

Sy (sin®x) = f(3xzcnsec2x]. (sin*x)dx + ¢

s y.(sin?x) = f (3:{2 _1 ) (sin®x)dx + ¢

sin?x
~y.(sin’x) = 3 f(xz )dx + ¢

SV I:sinzx] =3 g o ( fxn dx =

L y.(sin®x) = x* + ¢




Therefore, general solution is
y.(sin*x)=x*+c
30. Question

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

dy

X——y =2X"secx
dx

Answer

Given Differential Equation :

d
x—y— = 2x%secx
dx

Formula :

vi) [ cotxdx = log(sinx)
vii) alogb = logb*

viii) a'°8aP = b

x]'l-l'J.

ix) [x™dx =

n+1
x) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :
Given differential equation is

d
xd—y—yz 2x%SeCX .. eq(1)
X

Dividing above equation by x,



dy 1
L — ——y = 2X5ecX
dx x

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = = and Q = 2xsecx
X

Therefore, integrating factor is

LF.= efPax

-1
_ EIT dx

— g~ logx ( f%dx = logx)
= glogx™" . (+ alogb =logb®)
— ( alosab — b)

X

General solution is

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

LY. e) = f(szecx]. e) dx +c
}re) = Zfsecxdx +c

1
. (;) = 2log|secx +tanx| + ¢

......... (+ [ secxdx = log|secx + tanx|)
Multiplying above equation by x,

~y = 2xloglsecx + tan x| + cx
Therefore, general solution is

y = 2xlog|sec x + tan x| + cx

31. Question

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



dy

— =vytanx—2smnx

Answer

Given Differential Equation :

dy ) si
ax =ytan x SIn X
Formula :

i) [ tanxdx = log|secx|
i) alogb = logb?*

iii) aloab — 1

iv) 25In X.cos X = sin 2x

v) [sinxdx= —cosx

vi) General solution :

For the differential equation in the form of

dy
— 4 Py=

General solution is given by,

y.(I.F.) =fQ.(I.F.]dx +c
Where, integrating factor,
ILF.= el Pdx

Answer :

Given differential equation is

dy 7 i
dx ya
j_}'_}rtanxz—ZSiﬂX ......... eq(1)

Equation (1) is of the form

dy
— 4 Py=



Where, P = —tanx and Q = —2sinx

Therefore, integrating factor is

ILF.= el Pd
— Ef—tal1xdx
=g~ loglsecx| I:',' f‘tanxdx = lgglgecxlj

= gloglsecx™ (++ alogb =logb?)

= elcg(sei: x)

— Elcg{cos %)

= COSX v ( alogab — b)

General solution is

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

S y.(cosx) = f(—Z sinx). (cosx)dx + ¢

S y.(cosx) = — fle sinx). (cosx)dx +c

»y.(cosx) = — [(sin 2x) dx +c ........ (+ 2sinxX.cosx = sin 2x)

cos 2x

2

~y.(cosx) = +Coe (v [sinxdx = —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.

dy A
—— =ycotxX =sin 2x
dx



Answer
Given Differential Equation :

9 | cotx = sin?2
d}( FCU X = 58Il 44X

Formula :
i) [ cotxdx = log|sinx|

i) alozab — |

i) [u.vdx=u.[vdx —f(j—:.fvdx) dx
iv) [ sinxdx = —cosx

v)d%(sinxj = COS X

vi) 2sin X.cos X = sin 2x
vii) cos 2x = (cos*x — sin’x)
viii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

ILF.= el Pd

Answer :

Given differential equation is
dy .
E—F}rcotx = Sin2X ......... eq(1)

Equation (1) is of the form

dy
—~ 4 Py =
T EY Q

Where, P = cotx and () = sin2x



Therefore, integrating factor is

LF.= efPdx

— of cotxdx

— gloglsinxl (+ [ cotx dx = log|sin x|)
=SINX et ( alogab — b)

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

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

Let,
[ = f(sin 2x).(sinx)dx
Let, u=sin 2x & v=sin x
: : d | :
s [ = sin 2x.f sinx dx — f (a(sm 2x].f sin x dx) dx
du
......... ( fuvdx=u.[vdx —I(E.fvdx) dx)
w 1= —sin2x.cosx — f((Z cos 2X). (—cnsx)) dx
......... ( [sinxdx = —cosx & di(sinx] = cnsx)

W 1=—sin2x.cosx+ 2 f((cos 2X). (cosx)) dx

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

N =—sin2x.cosx

+ 2{(:05 ZX.J’ cosx dx —J’(%(cos ij.fcosx dx) dx}
......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)

Wl=—sin2x.cosx+ 2 {cos 2x%.sinx — f((—z sin 2x). (sinx)) dx}



W l=—sin2x.cosx+ 2{(:05 2x.sinx+ 2 f((sin 2%). (sinx)) dx}

W= —sin2x.cosx+ 2{cos 2x.sinx + 2I}
Nl =—sin2x.cosx+ 2cos 2x.sin x + 41
W1 —4] = —2sinxcosx.cos X + 2(cos?x — sin®x).sinx

......... ( sin 2x = 2sinx.cosx & cos 2x = (cos?x — sinzxj)

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

2
~ [ =—sin®x

3

Substituting I in eq(2),

: 2 .,
S y.(sinx) = Esm X+c
Therefore, general solution is
y.(sinx) = gsingx +c

33. Question

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

dy ,
— +2ytanx =sm x
dx

Answer

Given Differential Equation :

9 oy tanx—si
dx }J’ NnNx=5Inx

Formula :
i) [tanxdx = log|secx]
i) alogb = logb*

i) alegab — p

() o=

X



v) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Answer :

Given differential equation is

dy .

d——i— 2Zytan X =sinx ....... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py =

Where, P = 2tanx and ) = sinx
Therefore, integrating factor is

ILF.= el Pd

— Ef 2tan x dx

— g2loglsecxl (v [tanxdx = log|secx]|)
— gloglsecx® (+ alogb = logb?)
= SECEX ......... (': alngah = b)

1
cos?x

General solution is

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

}r.( : ) = f(sinx].(ﬁ)dx S eq(2)

cossx



Let,

[ = f(sin X). (co;x) dx

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

Substituting I in eq(2),

. ( 1 )_ 1 N
Y cos?x/ cosx ¢

Multiplying above equation by cos?x,
sy = cosx + c(cos?x)

Therefore, general solution is

y =cosx + c(cos?x)

34. Question

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

dy

—— 4+ VyCotX =X cotx + 2Xx
dx

Answer
Given Differential Equation :

d_},r+ cotx = x? cotx + 2x
dx Y

Formula :
i) [ cotxdx = log|sinx|

i) a'°ga® = b

i) [u.vdx=u.[vdx —f(j—u.fvdx) dx

X

iv) [ cosxdx = sinx



V) i I:an — IIXn_l
dx

vi) General solution :

For the differential equation in the form of

dy
—~ 4+ Py=
PR Q

General solution is given by,

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

Answer :

Given differential equation is
Y 4 = x2 2 1
. yootXx =X cotx+ 2X ... eq(1)

Equation (1) is of the form

dy
—~ 4 Py=

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

Therefore, integrating factor is

LF.= el Pax

Efcutx dx

gloglsinxl (+ [ cotx dx = log|sin x|)
= SiN X woueee. ( alogab — b)

General solution is

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

y.(sinx) = J‘(xz cotx + 2x).(sinx)dx +c



L y.(sinx) = J‘(xz cotx.sinx + 2xsinx)dx + ¢

COS X
S y.(sinx) = f (xz —— . sin X + 2xsin x) dx +c¢
sinx

L y.(sinx) = J‘(xz cosx + 2xsinx) dx + ¢

~y.(sinx) = [x%cosx dx + [ 2xsinXdx +C ........ eq(2)

Let,
[ = f x? cosx dx

Let, u=x2 and v=cos x

-‘-I=xz.fcosx dx —J‘(%(xzj.fcosx dx) dx
......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)

A= xz.sinx—f 2% .sinxdx

--------- ( [cosxdx=sinx & di (x") = nxn‘l)

X

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

S y.(sinx) =x%.sinx+c
Dividing above equation by sin x,
. 2 c

WY =X+ m

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.

dy

N—+V = };3, given that Y =1 when X =2
dx



Answer
Given Differential Equation :

dy
4y = 3
de y =X

Formula :
i) fidx= logx

i) a'°8a® = b

x]'l-l'J.

i) [x" dx =

n+1
iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,
LF.= efPax
Answer :

Given differential equation is

dy
— 4ty =x3
de y =X

Dividing above equation by x,

Equation (1) is of the form

dy
—~ 4 Py=

Where, P = X and Q = x?
X

Therefore, integrating factor is



General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Sy.(x) = fxz.(x]dx +c

.‘.xy:fxgdx +c

4 n+1
.‘.xy:x:—kc ......... (': fxndxzx )

n+1l

Dividing above equation by x,

) x3+c
nY = 4 x

Therefore general equation is

x3+c
J = — —
> 4 x

For particular solution put y=1 and x=2 in above equation,

A
4 2
1.8.¢
42
C
1=2+3
+C
“o=-1
c=—2

Therefore, particular solution is



x* 2

J=— — —

> 4 x
36. Question

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

dy :
& + ycotX =4xcosecx, given that Y = 0 when X =

=

Answer
Given Differential Equation :

d

y
— 4+ v.cotx = 4x cosecx
dx Y

Formula :
i) [ cotxdx = log|sinx|
i) al°8a® = b

x]'l-l'J.

i) [x" dx =

n+1
iv) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :

Given differential equation is
dy
;—i—y. cotxX = 4xX cosecx ... eq(1)

Equation (1) is of the form

dy
— 4 Py=



Where, P = cotx and ) = 4x cosecx

Therefore, integrating factor is

IL.F.= el Pax

Efcntx dx

gloglsinxd . (+ [ cotx dx = log|sin x|)
= SiN X oo ( alogab — b)

General solution is

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

S y.(sinx) = J‘(-ﬂlx cosecx).(sinx)dx + ¢

L y.(sinx) = 4J’( _i).(sinxjdx +c

SN X

y.(sinx) = 4[(}(] dx +c¢

Sy.(sinx) = 4% 4 C e ( fxl‘ dx = nﬂ)

n+1
L y.(sinx) = 2x* + ¢
Therefore general equation is
y.(sinx) =2x*+¢
For particular solution put y=0 and x = E in above equation,

2

“0=2—+
0= 2 C
’ITE
0="+

7 C
T[E
-C——?

Therefore, particular solution is



2
T
y.(sinx) = 2x? -
37. Question

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

dy

— 1L 2xv =X, given that Y = 0 when X =0.

Answer

Given Differential Equation :

dy
4+ 2xy =
dx =X
Formula :

1c]'l-I'J.
b [xeax=17

0 [ ()=

iii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= elPd

Answer :

Given differential equation is

Equation (1) is of the form

dy
—~ 4+ Py=
PR Q

Where, P = 2xand ) = x



Therefore, integrating factor is

LF.= el P
_ Efzx dx

x2 ( n 1,]1+J.)
2= v %% dy =
=gz f n+1
— Exz

General solution is

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

Ly (e) = f{x). (ex")dx +c

Ly (e9) =2 [(2%).(e)dx + ¢ nea(2)
Let,

= f (2x). (e )dx

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

s~ = f(etjdt

2=t ( J(e)dx = ﬁ)

Sl=e*

Substituting I in eq(2),

Sy (e"z) = %.e"z +c
Therefore, general solution is
V. (exz) = %.exz +c

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

1
n0=-.e"+
7 e C



1
l‘l- C —_—
2
Substituting c in general solution,
1 1
z 2
e == ——
y-(e) =5 >
Multiplying above equation by ﬁ
H2y=1— e~
Therefore, particular solution is
2y=1— e~
38. Question

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

dy T

— +2v =e“*ginx, given that Yy = 0, when X = 0.
dx

Answer

Given Differential Equation :

d

£+ 2y = e~ ?* sinx
Formula :

i) [1dx=x

i) [(sinx)dx = — cosx

iii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,



LF.= el P

Answer :
Given differential equation is

d .
d—y—i— 2y = e ¥ 5inX ..., eq(1)
X

Equation (1) is of the form

dy

— +Py=

ax Y Q

Where, P = 2 and Q = e~ 2¥.sin x
Therefore, integrating factor is

LF.= efPdx
=Ef2dx
— e (v [1dx=7%)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
Ly (e®) = J’(e‘z".sinx]. (e?®)dx +c
Ly (e?X) = f ($ sinx) (e*)dx +c

Ly (e*) = f(sinx]dx +c

LY. I:ezx] = —COSX+ C v (= f(sinx]dx = —COSX)
Therefore, general solution is

y.(e**) = —cosx + ¢

For particular solution put y=0 and x=0 in above equation,
H0=—cos0+c

20=-14c

=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.
- ¥ dT 3 .
(1+xX°)—+2xy = 4x~, given that Y = 0 when X = 0.

Answer

Given Differential Equation :

d
(1 +x2)d—i+ 2xy = 4x°

Formula :

i) [ ;{E‘j] dx = logf(x)

x]'.H'J.

i) [x® dx =

n+1l
iii) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= e/Pax

Answer :

Given differential equation is
d
(1 +x2jd—}r+ 2xy = 4x°
X

Dividing above equation by (1+x2),



dy 2x 4x2

”d:-:+(1+xz]}r= SR eq(1)

Equation (1) is of the form

dy
—+ Py =
T Fy=Q
2K . 4x2
Where, P = Do and Q= o)

Therefore, integrating factor is

LF.= el P
2Xx
— E_'IFE1+KE] dx

Let, f(x) = (1 +x%) ~ f'(x) = 2x

L LF.= elognd) (v [ 25 dx = logf(x) )

=(1+x%)

General solution is

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

4 2
.'.}’.(1+x2]=f(ﬁ).(l+x2]dx +c

}r.l:l+x2) = 4fx2dx +c

n+i

) 4 (s [ 0= 22)

n+1

Therefore, general solution is

xg
y.(1+x%) = 4?4—(?

For particular solution put y=0 and x=0 in above equation,
S0=0+4c
l‘l- C — D

Substituting c in general solution,



XE
A x%) = 43

Dividing above equation by (1+x2),

L 433
" T 301+x2)

Therefore, particular solution is

B 43
Y T30+ 9
40. Question

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

dy

X— —v =logx, given that Y = 0 when X = 1.

Answer

Given Differential Equation :

d 1
X——v=logx
dx y g

Formula :

i) f%dx= logx

i) alogb = logb*

iii) alogab — |

iv) [uvdx= u.fvdx—f(%.fvdx)dx
V) [ ekx dx=§

vi) = (kx) = k

vii)logl =0
viii) General solution :

For the differential equation in the form of

dy
—~ 4 Py =
T EY Q



General solution is given by,

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

Where, integrating factor,

LF.= e/Pax

Answer :
Given differential equation is

dy l
X——v=logx
ax y g

Dividing above equation by x,

d 1 logx
l‘r_}r__};F:Tg ......... eq(l)

dx X

Equation (1) is of the form

dy
—~ 4 Py =

logx

Where, P = -1 and () =
X

X

Therefore, integrating factor is
LF.= efPax

-1
_ EIT dx

— g logld . ( f%dx = lngx)

= glogx™" (+ alogb =logb®)

General solution is

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

Sy (%) = f (lof :-.-) . (%) dx +c e eq(2)




Let,

=] (=29 (o

Put, log x =t => x=et

Therefore, (1/x) dx = dt

-‘-I=ft.e‘t dt

Let, u=t and v=et

M= t.f et dt—f (% I:t).f et dt) dt
......... ( Juvdx= u.fvdx—f(j—:.fvdx)dx)

al=—tet— f ((D.(—e™)dt

Multiplying above equation by x,

sy=—logx—1+cx

Therefore, general solution is

v=—logx —1+cx

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

Z0=—-logl—-1+c



ne=1 . (+logl=0)

Substituting c in general solution,

sy=—logx—1+x

Ssy=x—logx—1

Therefore, particular solution is

v=x—logx—1

41. Question

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

d‘-" 2
— tvytanx =2xX L+ X" tan x,giventhat Y = 1 when X = 0.

Answer

Given Differential Equation :

d—}r—kytanx: 2x+x% tanx
dx

Formula :
i) [ tanxdx = log|secx|
ii) al°gab = b
du
i) fu.vdx= u.fvdx—f(d—.fvdx)dx
iv) [ secx.tan x dx = secx
i ny __ n—1
V) — (x™) =nx

vi) General solution :

For the differential equation in the form of

dy
—~ 4 Py=
TPy Q

General solution is given by,

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

Where, integrating factor,



LF.= el P

Answer :

Given differential equation is

d
d—y+ytanx=2x+x2tanx ......... eq(1)
X

Equation (1) is of the form

dy
—~ 4 Py =

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

Therefore, integrating factor is

LF.= e/ Pax

_ of tanxdx

— gloglsecxl (+ [tanxdx = log|secx])
= SECK . ( alogab — b)

General solution is

y.(I.F.) =fQ.(I.F.]dx +c
S y.(secx) = f(Zx—i— x?tanx). (secx)dx + ¢

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

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

Let,

szxztanx.secx dx

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

d
S = xz.f secx.tanx dx —f (a(xzj.f secX.tan x dx) dx

......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)



~ I =x%secx —f 2x. secx dx

d
......... ( fsecx.tanxdx= secx & d—(x“] = nx”‘l)
X

Substituting I in eq(2),

Ly.(secx) = xz.secx—f 2x.secx dx —|—f 2xsecxdx + ¢

“y.(secx) = x%.secx+c

1 (1
v ()= (o) + e
COsS X COSX

Multiplying above equation by cos X,

®

"y =x%+c (cosx)

Therefore, general solution is

y =x%+c.(cosx)

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

=1

Substituting c in general solution,

Ly = x>+ cosx

Therefore, particular solution is

y=x%+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 :

) [1dx=x

i) [u.vdx= u.fvdx—f(j—u.fvdx)dx

X

i) [ ek dx = T'm



iv) = (x*) = nx"?
dx

v) General solution :

For the differential equation in the form of

dy
—~ 4+ Py=
PR Q

General solution is given by,

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

Where, integrating factor,

LF.= efPax

Answer :

d
The slope of the tangent to the curve = =
X

The slope of the tangent to the curve is equal to the sum of the coordinates of the point.

dy
— =X+
dx y
Therefore differential equation is
dy
l+l = K +
dx y
dy
+- —_— — A cierieees 1
w7 eq(1)

Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

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

LF.= efPax
— Ef—ldx

=e ¥ ... (n fldX=X)

General solution is



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

Ly(e®) = [(x).(e7¥)dX + € oo eq(2)

Let,
[ = f(x]. (e™™)dx

Let, u=x and v= e

-‘-I=x.fe"‘dx —J‘(i(x).fe‘“ dx) dx
......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)
Sl=—xe™* — f(lj.(—e"‘] dx

......... ( fekx dx = ? 3 d;'i (x7) = len_l)

Substituting I in eq(2),

Ly (e¥)=—=xe*—e ¥+
Dividing above equation by e,
sy=-—-x—1+ce®

Therefore, general solution is
yv+tx+1l=c.e*

The curve passes through origin , therefore the above equation satisfies for x=0 and y=0,
~04+0+1=ce’

=1

Substituting c in general solution,
SYy+xXx+1=e"

Therefore, equation of the curve is

Vv+x+1=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

i) [u.vdx= u.fvdx—f(j—:.fvdx)dx

iH)fekde::%?

iv) 4 (x™) = nx™ 1
dx

v) General solution :

For the differential equation in the form of

dy
—~ 4 Py=

General solution is given by,

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

Where, integrating factor,

LF.= elPd
Answer :
dy
The slope of the tangent to the curve = a
X

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
S5+ —=x+
dx y
Therefore differential equation is
dy
"5+ —=x+
dx y



Equation (1) is of the form

dy
—~ 4 Py=
TPy Q

Where, P=—1andQ=x—5
Therefore, integrating factor is

LF.= efPax

— Ef—ldx

=e ¥ ... (n fldX=X)

General solution is

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

Ly (e¥) = [(x—5).(e7)dX + C oo eq(2)

Let,
[ = f(x —5).(e7®)dx

Let, u=x-5 and v=e™X

fl— (x—5].fe‘xdx —f(%(x—sj.fe-x dx) dx
......... (+ fuvdx=ufvdx —[(£. [vdx) dx)
Al=—(x—5).e —f(l].(—e"‘] dx

......... (+ fe~dx=""& & (x") = nx*?)

o
M= —(x—5)e *—e™¥*. ... ( kx :E_)
( ) Jedx ==
Substituting I in eq(2),
Ly (e¥)=—(x—5)e*—e*+c
Dividing above equation by e,

Sy=—(x—5)—1+c.e®



Sy=—-Xx+5—-1+ce®
Sy=-—XxXx+4+cef

Therefore, general solution is
yv=—x+4+c.e”

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

LC=—2

Substituting c in general solution,
Sy=—Xx+4—2e"

Therefore, equation of the curve is
v=4—x—12e*

44. Question

Find the general solution for each of the following differential equations.
ydx —(x+ 2y )dy =0
Answer

Given Differential Equation :

ydx— (x + 2y*)dy = 0
Formula :
i) fidx= log x

n+i
i) [xPdx ==—+c

n+1l

i) alogb = logb?®
iv) alﬂ'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.) =fQ.(I.F.]d}r +c
Where, integrating factor,
LF.= e/ P

Answer :

Given differential equation is
ydx— (x + 2y3)dy =0
Sydx = (x+ 2y*)dy

dx_ (x+ 2y%)

dy ¥

dx x+2

— == ¥

dy ¥

dx 1

— — I w=2v ... 1
R y eq(1)

Where, P = _?1 and Q = 2y

Therefore, integrating factor is

LF.= elPdy

f

-1
—d

— e logy ... ( fidx= log x)

Elﬂng ......... (v alogb = logb?)

=i ......... (v alogab — b)

General solution is

x (LLF.) =fQ.(I.F.]dy+c



22 (5) = [ @)y +c

X
..§= I(Z]dy +c

X

.*.;=2y—|—c ......... (v [1dx =x)

Multiplying above equation by v,
SX=2yi+cy

Therefore, general solution is
Sx =2y +cy

45. Question

Find the general solution for each of the following differential equations.
ydx+(x—y )dy =0

Answer

Given Differential Equation :

ydx+ (x —y?)dy =0
Formula :

i) fidx= log x

i) alogab — 1

i) [ 1dx = x

iv) General solution :

For the differential equation in the form of

dx+P ~ 0
dy x=

General solution is given by,

x (L.F.) =fQ.(I.F.]d}r—|—c

Where, integrating factor,

LF.— e/Pdy



Answer :

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

Ldx - (P -x)
“dy v
dx__x o
dy vy
dx 1

1
Where, P=-andQ =y
¥

Therefore, integrating factor is

LF.— ¢/Pdy

General solution is

x (LLF.) =J‘Q.(I.F.)d}r—|— C
x (y) = f ).y +c

.‘.x}r=f}?2d}? +c



,‘,X}r:};—a—FC ......... (':_]"ldx=K]

Dividing above equation by vy,
1 2, C

l‘l- X = — -
3 Y V

Therefore, general solution is

1 , €
¥ =—-—-v-4+—
3 y

46. Question

Find the general solution for each of the following differential equations.
ydx +(x—y )dy =0

Answer

Given Differential Equation :

ydx+ (x —y*)dy =0
Formula :

i) fidx= log x

i) alogab —

i) [ 1dx=x

iv) General solution :

For the differential equation in the form of

X pe=Q
dy x=

General solution is given by,

x (LF.) =fQ.(I.F.]d}r +c
Where, integrating factor,
LF.= el P

Answer :

Given differential equation is



ydx+ (x —y?)dy = 0
Lydx = —(x—y?)dy
fydx = (y? —x)dy

Ldx (yP—x)

dy y

dx x+
.= 7T¥

dy y

dx 1

— 4 X =V 1
3y Fx vy eq(1)

1
Where, P=-andQ =y
¥

Therefore, integrating factor is

LF.— ¢/Pdy

General solution is

x (LLF.) =fQ.(I.F.]d}r +c
x @ = @00y +c
.‘.x}r=f}?2d}? +c

,‘,X}r:};—a—FC ......... (':_]"ldx=K]

Dividing above equation by vy,



1, N C
S X = — —
3 y v
Therefore, general solution is
1, N C
X =—V —_
3 Y V
47. Question

Find the general solution for each of the following differential equations.
_ dy _
(X + 3}3’)_ — 1_{} = 0)

dx

Answer

Given Differential Equation :

lfx+3}f3)g=}’
Formula :

i) fidx= log x
i) alogb = loghb?
iii) alogab — b

x]'.l-l'J.

iv) [x"dx =

n+1
v) General solution :

For the differential equation in the form of

X pe—Q
dy x=

General solution is given by,

x (LF.) =fQ.(I.F.]d3r +c
Where, integrating factor,
LF.= e/ Pay

Answer :

Given differential equation is



d
(X+3}’3]d—§=}’
dx_lfx—|—3}r3]
dy y
-%=§—|—3y2
dy y
dx 1 5

Where, P = -1 and Q = 3}:2
¥

Therefore, integrating factor is

LF.— e/Pdy

f

-1
—d

—elogy ... ( fidx= log x)

_ Elcg§ ......... (- alogbh = logb?)

=i ......... (v alogab — b)

General solution is

x (LLF.) =fQ.(I.F.]dy+c

- x. G) - f (3y2). G)dy +c

= 3[(}?]1:13:' +c

*®
e

X
y

. - 1L
..———i—FC --------- (':fx“dx— )
v 5 n+1

Multiplying above equation by vy,



3 3
“X=oyitcy

Therefore, general solution is

3 2,

¥ =—-—vv cvV
7 )

48. Question

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

dy
X+y)—=1
L ’ )dx
Answer

Given Differential Equation :

dy
+yv)—=1
(x+y) Ix
Formula :

i) [1dx=x

i) [uvdx=u.[vdx —f(j—:.fvdx) dx
kx

kx _er

il) feldx = —

iv) 4 (x™) = nx™ 1!
dx

v) General solution :

For the differential equation in the form of

X pe—Q
dy x=

General solution is given by,

x (LE.) =fQ.(I.F.]d}r +c
Where, integrating factor,
LF.= elPay

Answer :

Given differential equation is



Equation (1) is of the form

dx+P _Q
dy x=

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

LF.= elPdy
=E-r_1d}'

=g ¥ ... (= fldx = X)

General solution is

x (LLF.) =fQ.(I.F.]dy+c

ax (@)= [(y).(e¥)dy + C ... eq(2)

Let,
- f @).(e")dy

Let, u=y and v=e7Y

.*-I=y.fe‘3' dy —f(%(}rj.fe‘y d}r) dy
......... ( fuvdg=u.[vdx —f(j—:.fvdx) dx)
sl=—y.eV — f(l).(—e_}') dy

......... ( fekf'-' dx = % & d%.- (xP) = Ian_l)



kx
Sl=—y. e —e™V ... ( fekx dx = ET )
Substituting I in eq(2),

“X(eV)=—ye ¥ —eV+c
Sx(eV)t+tyeV+e ¥ =c
ceV(x+y+1l)=c

Therefore, general solution is

e V(x+y+1l)=c

49. Question

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

dy
(x+y+D)-—==1

dx
Answer

Given Differential Equation :

dy
+v+1)—=1
(x+y )dx

Formula :

i) [1dx=x

i) [uvdx=u.[vdx —f(j—“.fvdx) dx

x
KX
i) [ek*dx =
k
. d —
IV) -~ I:Xn] — Ian 1
dx

v) General solution :

For the differential equation in the form of
B Px=0Q

—_ X —

dy

General solution is given by,

x (L.F.) =fQ.(I.F.]d}r—|—c



Where, integrating factor,
LF.= elPdy

Answer :

Given differential equation is
dy

x+y+1)—=1

x+y+D

'dx +yv+1
e — = X
dy Y

Where, P = —1 and () = v+ 1
Therefore, integrating factor is

LF.= e/Po
— ol -1dy

= ¥ ... I:L‘ fld}( = X)

General solution is

x (LLF.) =fQ.(I.F.]dy+c

Lx (@)= [(y+ 1).(e¥)dy +C . eq(2)

Let,
- f (v + 1).(e)dy

Let, u=y+1 and v= e
d
sl=(y+ l].f e Vdy — f (@(}H— 1J-f ey d}’) dy

......... ( fuvdx=u.[vdx —f(j—:.fvdx) dx)



sl=—(y+1).e7 —f(l].(—e‘F] dy
......... ( fekx dx = % & dil I:an — len_l)

kx
sl=—(y+1)e¥ —eV ... ( fekxdxzf‘?)
Substituting I in eq(2),
A (eY)=—(y+1)e¥—e¥4cC
“x(e¥)=—eV(y+1+1)+c
Sx(eV)=—eV(y+2)+c
SR (eY)=c—eV(y+2)
Dividing above equation by eV
cx=ce¥ —(y+2)
Therefore, general solution is
x=ce¥—(y+2)
50. Question

_ dy :
Solve (x +1)—— =2e™ —1, given that X = 0 when Y = 0.
dx

Answer

dy

Given Equation: (x +1)— =27 —1
dx
Re-arranging, we get,
1 dv — dx
2ev 17 x+1)

a¥ dv — dx
YT+ D

2— eY
Let2 -e¥ =t

-e¥dy = dt

Therefore,



dt dx

t x+1

Integrating both sides, we get,
logt =log(x + 1) + C
log(2-¢€Y)=log(x+1)+C
Atx =0,y =0.

Therefore,

log(2) = log(1) + C
Therefore,

C=log?2

Now, we have,

log(2-¢€eY)-log(x+1)-log2=0

_ |2x—|—1
y="0% x+1
51. Question

Solve (1 n }-'E)dx " (X _ e—tﬂn_l}')d}, — () given that when Y =0, then X = 0.

Answer

Given Differential Equation :

(1+y2ds+ (x—e = ¥)dy= 0

Formula :

1 —
i) f{lﬂzjdx: tan~'x

ii) General solution :

For the differential equation in the form of

dx+P _Q
dy x=

General solution is given by,

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

Where, integrating factor,



LF.— ¢/Pdy

Answer :

Given differential equation is
(1+y2)dx+ (x—e = ¥)dy= 0
2 (1 +y?)dx= —(x— e 07 ¥)dy
2 (1+y?)dx= (e Y —x)dy

+ % B (e—tan_l}r _ K)
Ty (+y?)

dx e tan’v X
Tdy (1+y?) (1+yd)
dx N Ty eq(1)

(1+y2) (1+y2)
Equation (1) is of the form
I Px=Q
—_— X —_
dy
1 e—tan”ly
Where, P = and ) =
(1+y?) (1+y2)

Therefore, integrating factor is

LF.= el P

[Pereats
— E- 1+}|.2 Jl'r

_ atanTly ( — )
—gtan™'y f{1+\;z dx = tan~'x

General solution is

x (LE.) =fQ.(I.F.]dy+c

1

—tan
tan tan_l
F) f ((1 N }rzj) }r)d}r +c



- 1 2
X (etan F) - f (Etan‘l}'_ (1+ }rzj) . (etan F)d}r +c

-1 1
ax (eRn V) = f—(l 9 dy +c

Putting x=0 and y=0
20=0+c

sc=0

Therefore, general solution is

- B
tan 1:) = tan 1}’

X. (e
Objective Questions

1. Question

Mark (V/) against the correct answer in the following:

Ae®+e" =C
B.e* —e™7 =C
Cet+e¥ =C
D. None of these

Answer

. d
Given, & — pXx*¥
dx

d
_F = a¥a¥

dx

e ¥dy = e*dx

On integrating on both sides, we get
—e V4=t

e ¥ +e*=c



. . . d
Conclusion: Therefore, ™ 4+ g* = ( is the solution ofd—:’rr = pXt¥
X

2. Question

Mark (V) against the correct answer in the following:

dy

The solution of the DE —— =2%"Yis
dx

C. 2% _ ¥ _ C
D. None of these

Answer

. d
Given, ¥ — ox+y
dx

dy

2 _ 9x9¥
Ix 272
27¥dy = 2%dx

On integrating on both sides, we get

27Y e = 2%
log2 2= log?2

+ 5

2*+2¥ =cglog2

2%+ 2V =¢

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

3. Question

Mark (/) against the correct answer in the following:
The solution of the DE(e™ +1)y dy = (v + D)e™dx s
A’ =C(e" +D(y + 1)

B. e}- :ex _}r _1

Cy=@E"+1(y+1)



D. None of these
Answer
(e*+ 1)ydy = (y+ 1)e*dx

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

Letl Ex + l =t
On differentiating on both sides we get e*dx = dt

. . . d eX dx
Now we can write this equation as Ty —
v+l (e¥+1)

(y+1)—-1)dy e*dx

yv+1 (ex+ 1)

(1 1 )d B e* dx
v+ U/ Y T e

1 dt
(-
y+1 t

On integrating on both sides, we get

y —log(y+ 1) = log(e*+ 1) +logc

vy = log(y+ 1) + log(e*+ 1) +logc

vy =log(y+ 1) (e*+ 1)c

e¥ =c(y+1)(e*+1)

Conclusion: Therefore, e¥ = c(y + 1)(e* + 1) is the solution of (e* + 1)y dy = (v + 1)e*dx

4. Question

Mark (V) against the correct answer in the following:
The solution of the DE}{d}f —|—}de =()is

A Xx+y=C

B. xy =C

C. log(x+y)=C

D. None of these

Answer



Given xdy + ydx = 0

xdy = -ydx
dy dx
vy X

On integrating on both sides we get,

-logy =logx + ¢

logx +logy =c

log xy = ¢

xy = C

Conclusion: Therefore xy = c is the solution of xdy + ydx = 0
5. Question

Mark (/) against the correct answer in the following:

dy

X

The solution of the x coty is

A. xcosy=C
B. xtany =C

C. xsecy =C

D. None of these
Answer

. dy
Given: ¥ = =
X =coty

Separating the variables, we get,

dy dx
coty X
canv d _dx
any dy = —

Integrating both sides, we get,

[ tany d _J’dx
any dy = | —

log secy =log x + log c
XCOSy = C

Hence, A is the correct answer.



6. Question

Mark (V) against the correct answer in the following:

The solution of the DE dy _ (l+y7)

dx  (1+x7)

is.

A. (Y +X )=C(1-YX)
B. (Y - X ) = C(1+YX)
C.Y = (1+X)C

D. None of these
Answer

dy  1+y°

dx 14+x2

Given

dy  dx
1+y2 1+x2

On integrating on both sides, we get

1

tan"'y=tan"'x +c

1

tanly—tan'x=c

¥—X
1+vx

¥—x
1+vyx

1

= (sincetan 'y —tan"tx =

)

y-X = C(1+yx)

Conclusion: Therefore, y-x = C(1+yx) is the solution of dy _

dx
7. Question

Mark (V) against the correct answer in the following:

dy
The solution of the DE —=1-X+ 1Y - XY is

+C

A.Log(1+’g):x-x_
]

1+}rz
14x2




D. None of these

Answer

& _ 1-x+y—xy
dx

dy

= 1-x+y(1-x)
dy

ax (1+y)(1—x)
dy

1—+}"_ (1—}{)1:1}{

On integrating on both sides, we get
%2

log(l1+y)=x— Eﬂ—c

2
Conclusion: Therefore, —x— = is the
log(l+y)=x S tc

. dy
lut f==1—x4+v—
solution o 1 1—x V— XV

X
8. Question

Mark (V) against the correct answer in the following:

dy . _—
The solution of the DE —— = ™% + x~ g%is

D. None of these

Answer

. d
Given d—y = ¥tV 4 xig¥
X

(e™¥)dy = (e* + x?)dx



On integrating on both sides, we get

3

—e V= EX+X——I—C
3

3
X
E_F+EK+E=C

3
Conclusion: Therefore, g=¥ + a* + X — (Cis the
3

. d
solution ofd—}' = p¥t¥ 4 y2gv
x

9. Question

Mark (V) against the correct answer in the following:

dy |
dx

The solution of the DE

A. Y + sin"ly = sin"lx + C
B. sin"ly - sin"lx = C
C.sinly + sin"lx =C

D. None of these

Answer
: d 1—y=
Given &¥ ||_}' —
dx T 1—x2 0
dy dx
J1I- vz W1-—x?

On integrating on both sides, we get

- - d: -
—sinty=sin"tx+C(As f“—_;wz= sinT'x+ C)
sin'y+sin"'x=C

Conclusion: Therefore, 5111‘1:; + sin~tx = Cis the

J—-1
solution of &¥ o |17V~ _
dx 1-—x2

10. Question

Mark (V) against the correct answer in the following:



‘i.i" —_
The solution of the DE d" = 1-cosx is

dx 1+cosx

X
A-F:EMH:—X—CT

o

X
B-FZMH:-EX—C

C.y=tanx —-x+C
D. None of these

Answer

. d 1—cosx
Given =¥ — T
dx 1+cosx

. o X
dy 2 sin 5

dx 2 X
2cos )

dy_

— = tan
dx

X

2
,X

dy = dx(tan E)

On integrating on both sides, we get

X
V= Etani—xﬂ—c

Conclusion: Therefore, ¥ = Etallg — X + Cis the solution

Ofﬂ _ 1—cosx
dx 1+cosx
11. Question

Mark (/) against the correct answer in the following:

dy —2xXvy
The solution of the DE — = ~is

dx (xj—l)

A Y2 (X +1)=C
B.Y((X%2+1)=C
C.x2(y+1)=cC

D. None of these



Answer

d —-2x
Given L —— A
dx (x2+1)

dy —2xdx

vy (x2+1)

letx?+ 1=t

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

y ot

On integrating on both sides, we get

logy = —logt+C
logy +logt=C

logyt =C
yvt=C
Ast= x”+1
y(x?+1)=C
_ . , dy —2xy
: 2 - == 2
Conclusion: Therefore, y(x* + 1) = C is the solution of —~ x+1)

12. Question

Mark (/) against the correct answer in the following:
The solution of the DEcos X (1 + cosY )dX -sinY (1 +sinX)dy =0 s
A.l+sinXcosy=C
B.(1+sinX)(1+cosyY)=C
C.sinXcosY+cosx =C

D. none of these

Answer

Given cos X (14+cos y) dx - siny (1+sinx)dy =0
Let 1+cosy = tand 1+sin x = u

On differentiating both equations, we get

-sin y dy = dt and cos x dx = du

Substitute this in the first equation



tdu+udt=0

du_dt
u ot

-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 y) dx — sin y (1+sin x)
dy =0

13. Question

Mark (/) against the correct answer in the following:

the solution of the DE X cos Y 4Y = (XeX log X + eX ) dX is
A. sin Y = eX log X +C

B.siny-eXlogx =C

C.sin Y = eX (log x) +C

D. none of these

Answer
Given x cosy dy = (xe*logx + e*)dx

(xe*logx + e¥)
dx

cosy dy = <

On integrating on both sides we get

1 e*
sinyzlogxf e"dx—fg(fe")dx+f;dx

E]{ E]{
5111y=lﬂgx[e")—f;dx+J-;dxﬂ—c

siny = e*logx +C

Conclusion: Therefore, siny = g¥ lﬁgx + (C the solution of
xcosy dy = (xe*logx + e¥)dx

14. Question

Mark (V) against the correct answer in the following:



dy
The solution of the DE —— + Y log Y cot X =0 is

A.cos X logly =C
B.sinXlogy =C
C.logy=CsinXx
D. none of these

Answer
. dy
Given -~ + ylogycotx = 0

dy
ylogy
Letlogy =t

= —cotx dx

On differentiating we get

1 dy = dt

- v

dt
?=—c0txdx

log t = -log (sin x) + C

log t + log(sin x) = C

log(tsin x) = C

tsinx = C

(log y)(sin x) = C

Conclusion: Therefore, (log y)(sin x) = C is the solution of g + }rlog}r cotx =10
15. Question

Mark (V) against the correct answer in the following:

the general solution of the DE (1 + X2) dY - XY dX = 0 is

A. Y = C(1 + Xx?)

B. Y2 = C(1 + Xx2)

D. None of these



Answer
Given (1+ x?)dy—xydx =0

dy X
vy 1+x2 X

Let 1 +x% =t

2x dx = dt

dy dt

y o2t

On integrating on both sides we get

logt
logy = > +C

2logy =logt+ C
logy? = logt+ C

y2 = (1+x%)

Conclusion: Therefore, },2 = [1 + 52 ).: is the solution of

(1+x*)dy—xydx=0

16. Question

Mark (V) against the correct answer in the following:

The general solution of the DEx.f] - 1__.-3 dx + 1__.u.,.l'1 4 de;_.v =0is

A. sin"lx + sin'ly = C

B J1+x> +f1+y? =C

C.tan"lx + tan'ly = C

D. None of these

Answer

Given x,/1 +y2dx+yv1+x2dy=0

ydy xdx
J1+y? - Vi+x2

let 1+y?=tand1+x*=u



2y dy = dt and 2x dx = du
dt du
Vvu

On integrating on both sides we get

Vi=—Ju+¢C

J1+y2+y1+x2=C

Conclusion: Therefore, /1 + y2Z + V1 +x2=Cisthe
solution of X1+ vidx+yV1+x2dy=10

17. Question
Mark (/) against the correct answer in the following:

dy _
The general solution of the DE Jog| — | =(ax + by)is
g )

- _h.
B.e™ —e™7 =C

- b -
C. be*™ +ae™ =C
D. None of these

Answer

Given log(3)) = (ax + by)

d}’ +b
- _ paxthy
dx ¢

dy ax
EE;:z e dx

On integrating on both sides we get

E—hy @ax

——=—+C
b a

—bv ax
Conclusion: Therefore, —ET =2 _ 1 (s the solution of

a



dy
log(ﬁ) = (ax + by)

18. Question

Mark (V/) against the correct answer in the following:

The general solution of the DEE — (V'Il g )(,\/1 vyt )is
dx ]

. -1 . -1 2
A sinT y—sinT X =x+1-x" +C
| . 1 2
B. 2sin” y—sin” x =x41-x" +C

. 1 . 1
C.2sm y—sm x=C
D. None of these

Answer

. dy
Given == (V1-— Xz)[\fl —y2)

dy —
S 2
T y1—x?dx
\
Let x = sint

dx = cos t dt
We know cgst = /1 —x2

On integrating on both sides we get
t . sin 2t
Yo7

Sin 2t = 2 sin t cost

1

sin™

= zan'l_xz
) 5111‘1x+ Xw.,“l—x2+ c
sin~ly =

YT 2
2sinty—sin'x=x1-x2+C

Conclusion: Therefore, 2 5111_1}r —sgin"ix = ¥y 1 — x2 + Cis the solution of

o= (I=x)(1-)

19. Question




Mark (V) against the correct answer in the following:

Vo ¥
The general solution of the DE — == is

dx 2Xy

Ao X" —y~ =Cx

B %7 +y? =Cyy

C.x™+y~ =X
D. None of these

Answer

. d .
Given F_7
dx 2xy

—vZ—-1 dv
v dx

dx 2vdv

+ =
X vi+1l

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

log(x(v?+1))=c

2
x(y—z—k l) =C
X

y2+x% =Cx

Conclusion: Therefore, },2 + %2 = (Cx is the solution of



dy _y®—x7
dx  2xy

20. Question

Mark (V) against the correct answer in the following:

dy 5

The general solution of the DE XE —~ =X"“LXV L grjis.

1y
A tan'Z =logx +C

X
1 X
B.tan —=logx+C
}."
4y
C.tan"'Z =logy+C
X

D. None of these
Answer

. d
Given x2Z —
dx

X2 +xy+y°

dy vy y
= txte

Lety = vx

dy N dv
ax . Y

dv

14+v+vi=v+x—
dx

1+ v? =xﬁ
dx

dx dv

X :vﬂ-l—l

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

4

tan™ == logx + C
X



Conclusion: Therefore, tall_1% = logx + C is the solution of

d}’ 2 2
X Tty

21. Question

XE

Mark (V) against the correct answer in the following:

1t
The general solution od the DE ;3;11—"’! = Yy + rlan—'F is
ar
(v
Ao s — |=C
X
(v
B.sm| — |=Cx
x
(v
C.sm| — | =Cy
X
D. None of these
Answer
Ay y . . dy y y
Given DE: f =y + _-;;1__;111? Now,Dividing both sides by x, we get,f— = = + 1_.;111? Let
r ' “ .r o o
y = vxDifferentiating both sides,dy/dx = v + xdv/dxNow, our differential equation becomes,
v+ 3:5—; = v -4 tanv On separating the variables, we get, 1${;~ = d}} Integrating both
Vo

sides, we get,sinv = CxPutting the value of v we get, 5111

LJ = (C'X Hence, B is the correct answer.
X

22. Question

Mark (V) against the correct answer in the following:

The general solution of the DE 2XY 4y + (X2 -Y2) dX =0 is
A. X% +Y2=Cx

B. X2+ Y2 =Cy

C.x?+y?>=C

D. None of these

Answer

Given 2xy dy + (x> —y*)dx =0



vi—1 dv
2v dx

—vZ—-1 dv
v dx

dx 2vdv

+ =
X vi+1l

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

log(x(v?+1))=c

2
x(y—z—k l) =C
X

y2+x% =Cx

Conclusion: Therefore, },2 + %2 = (Cx is the solution of
2xydy + (x*—y?)dx =10

23. Question

Mark (V) against the correct answer in the following:

The general solution of the DE (X - Y ) dY + (X + Y) dX is

1y 2 2
A tan~' L =C4fx? +y°

X
S PN 5 ]
B.tan VTN =Cajx" +y°
-1/ ¥ 2 2
C.tan | — |=x"+y +C
X

D. None of these



Answer
Given (x-y)dy + (x+y) dx =0

dy x+y

dx  y—x

Lety = vx

dv 2v+1-—v?
Xi—=—
dx v—1
Question is wrong. I think subtraction should be there instead of addition in LHS(left hand side)

24. Question

Mark (V) against the correct answer in the following:

V ¥ .V
The general solution of the DE —— == £ 111 =—is
X X

v
A tan— =Cx
2x

v
B. tan—Cx
X

‘i!."
= — E‘
2x

C. tan

D. None of these
Answer

) d .
Given =¥ = ¥ 4 gip¥
X

dx

Lety = vx



dy N dv
ax ¢ Yz

dv

v+x—=v+sinv
dx

dv |
X— =sinv
dx

dv dx

sinv X

v
lngtani = logx +C

t v C
an— = Cx
2
y
tan— = Cx
2x

. . . d.
Conclusion: Therefore, t:;mzl = (C¥x is the solution of d—}'
X X

25. Question

Mark (V) against the correct answer in the following:

dy
The general solution of the DE — + v tan X = sec xXis

A.Yy=sinX -CcosX
B.Y=sinX+ CcosX

C.Y=cosX -CsinXx

D. None of these

Answer

o d
Given —* + ytanx = secx
It is in the form 2 + =Qx
ax L PY =
Integrating factor — of tanxdx _ plogsecx _ gacy

General solution ysecx = [(secx)(secx)dx + C

ySecx = J-seczxdx—l—ﬂ

ysecx =tanx + C

dwv
=V+X—
dx



y = sin X + C cos X

. . . . d
Conclusion: Therefore, y = sin x + C cos X is the solution of d—}' + ytanx = secx
X

26. Question

Mark (V) against the correct answer in the following:

Y
The general solution of the DE — + v cotx = 2¢c0osXis

A. (Y +sinX)sinx =C
B.(Y+cosX)sinxXx =C
C.(Yy-sinx)sinx ==C
D. None of these

Answer

. dy
Given S, T ycotx = 2cosx
It is in the form & + =Qx

ax L PY =

Integrating factor — gf cotxdx _ glogsinx _ gjjy
General solution is ysinx = [ 2 cosxsinxdx + C
ysinx = J- sin2xdx + C

cos 2x
2

ysinx = — +C

ysinx = sin®x+C

(y-sin x)sin x = C

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

27. Question

Mark (V) against the correct answer in the following:

‘Ii'." i -
The general solution of the DE —— + = = x~is

dx x
A XY=x%+C

B.4XY = X% + C



C.3xY =Xx3+C

D. None of these

Answer
. d
Given & L ¥ _ ;2
dx X

.. dy
It is in the form —= =
. TPy =Qx
Integrating factor _ Ef;l{d:-: — alogx — ¢

General solution is yx = [ x%.xdx + C

X7 +C
=y
=
Conclusion: Therefore, yx = >~ 4+ C is the solution of v, ¥_ 42
4 dx X



