Chapter : 19. DIFFERENTIAL EQUATIONS WITH
VARIABLE SEPARABLE

Exercise : 19A

Question: 1
Find the general
Solution:

dy

— = (1 + x3)(1 + y?

— = (1 +23)(1 + y?)

Rearranging the terms,we get:
dy

a o 2 .
;"Tyz—(l'FX)dl

Integrating both the sides we get,

=>J- @&v__ J-(l + x%)dx + ¢

1+ y?

2 dv xn +1

-1 - d o -1 -1
= — _— ese = =
tan™ "y X + 3 +c (f Tey2 tan __V,f,'t

n+1

-3
X
AnSian~ly = x + T3 te

Question: 2 Ans:

Find the general

Solution:
dy

4 4

Xt — = —
dx y
dy dx
oyt T

Integrating both the sides we get,

dy dx ,
——V‘j‘z F“FC
g4+l —4+1
= Y -2 + c
-4+ 1 —4 + 1
1 1 L
= = —— C
3ys3 3x3
1 1 ,
F+x—3=3ﬂ
1 1 ,
=>_3+.1F= c...(3¢c’=0¢)

Question: 3
Find the general
Solution:

dy
$=1+x+y+xy=1+y+x(1+y)



$g= (1+ v)(1+x)

Rearranging the terms we get:

dy
1+

= (1 + x)dx

Integrating both the sides we get,

:J-lti J-(1+x)dx+c

2 dy
= log|l + y| =x+%+c-~(f

1+v

= log|1 + y|)

2
Ans:logll + y| = x + x? +c
Question: 4

Find the general

Solution:
dy
=>—=1-x+y—xy=1+y—x(1+y)
dx E - e -
dy
— = (1+ Y(1—-x
> = (1+)(1-%)

Rearranging the terms we get:

dy
1+

= (1—x)dx
Integrating both the sides we get,

=>J-1+v J-(l—x)dx+c

4

=logll + y| = x—% +c..( ldf = log|1 + ¥|)

2

Al’lS:lOglj_ + VI = x—x? + r
Question: 5

Find the general

Solution:
dy
—1)— = 2x°?
Gr—1)— X7y
Separating the variables we get:

dy dx

= 2%3
y (x—1)

dy 20—+ x + 1) + l)
Ty -1 =

y
|
Il

1
2(x2+ x + 1+—)dx
x—1

Integrating both the sides we get,

dy
y

=

1
=J-2(x2+x+l+—)dx+c
x—1



l-2
—+T+2x+ 2loglx — 1] + ¢

= loglyl

+ x% 4+ 2x + 2log|lx—1| + ¢

2x*3
3
2x3
= log|y| 3

2x*3
Ans:ogly| = = + x%2 + 2x + 2loglx—1]| + ¢

Question: 6

Find the general

Solution:
di = g¥e¥
dx

Rearringing the terms we get:

y
= — = eg%dx
ey

Integrating both the sides we get,

dy
=>J- — = J-exdx+ c

ey

e ¥

=—=¢e" 4+
-1

=e*+e ¥ =

Ans:e*+e Y =c

Question: 7

Find the general

Solution:

(et e X)dy-(eX-e Ndx =0

e¥—eg™*
=dy = —dx
T er + e

Integrating both the sides we get,

gX — g%
=>J-d"_w = J-idx +c
: ex + g%

=y =logle*+e ¥ +c ...(di (e* + e™) = e*—e™)
X

Ans:y = logle*+ e ¥ + ¢

Question: 8

Find the general

Solution:
. dy _ 2
Given:—= = g¥g¥ 4+ ylpg7V
dx
dy
=— = e Y(e¥ + x*
dx ( )
dy
=— = (e* + x%)dx
e~y

Integrating both the sides we get:



= | — J-(e + x¥)dx + ¢

Question: 9
Find the general
Solution:
2xg - 3ydx + e2Ve "3*dy = 0
Rearringing the terms we get:

e**dx e?¥dy
= E—Ex - E—g}’

:.e2x + 3de - _ eZy + Sydy

=edx = - e’Vdy

Integrating both the sides we get:

= J-esxdx = —J-e‘_‘?dy +c

5—=-——+c

=eX + e =5¢"=c¢

Ans: e5* + e =¢

Question: 10

Find the general

Solution:

Rearranging all the terms we get:

e*dx sec’y dy

1—ex tany

Integrating both the sides we get:

J‘ e*dx J’seczy dy
= =—-|——+c
1—ex tany

log|l1 —e*

% —log|tany| + loge

=log|1 - €¥| = log|tany]| - logc
=log|1 - €¥| + logc = log|tany|
=tany = c(1 - &%)

Ans: tany = c(1 - %)
Question: 11

Find the general

Solution:

Rearranging the terms we get:



secx dx sec’y dy
tanx tany

Integrating both the sides we get:

secx dx J’seczy dy
= | — = - | — -
tanx tany

=log|tanx| = - log|tany| + logc
= log|tanx| + log|tany| = logc
=tanx.tany = c

Ans: tanx.tany = ¢

Question: 12

Find the general

Solution:

Rearranging the terms we get:

cosx dx siny dy
(1 + sinx) (1 + cosy)

Integrating both the sides we get:

cosx dx siny dy
(1 +sinx) J (1 + cosy)
=log|1 + sinx| = - log|1 + cosy| + logc

=log|1l + sinx| + log|1l + cosy| = logc
=(1 + sinx)(1 + cosy) = ¢

Ans: (1 + sinx)(1 + cosy) =c¢
Question: 13

For each of the f

Solution:

(&) -
cos{5-) =@

=% _ o5t
dx

a
=dy = cos " la dx

Integrating both the sides we get:
= J-dy = J-cos‘la dx + ¢

la+c

=y = XCOS ~
whenx =0,y =2
S2=0+c
S.e=2

.y = xcos “la + 2

y—2 -
= = cos
'

()
= CO0S8 = da
X

1

a




y—2

Ans: cos (T) =a

Question: 14

For each of the f

Solution:

Rearranging the terms we get:

dy
— = —4xdx
y

Integrating both the sides we get:

dy
— = —J--ﬂ:xdx +c
y
};.—1 41-2 .
2T =" c

y=1whenx=0

=1)"1=20)2%+c¢

Question: 15

For each of the f

Solution:

Rearranging the terms we get:

2x? + 1
dy = ?dx

1
=>dy=2xdx+;dx

Integrating both the sides we get:

1
:J-dy = J-Zl'dl'-i- J-;dx +c

=y = x° + log|x| + c
y=1whenx=1
~1=12+1ogl +c

S 1-1=0+c...Jlogl =0)
=c=0

-y = x2 + log|x|

Ans:y = x2 + log|x|

Question: 16



For each of the f
Solution:

Rearranging the terms we get:

dy
— = tanx dx
y

dy
= 7 = | tanxdx + ¢

=log|y| = log|secx| + logc
=log|y| - log|secx| = logc
=log|y| + log|cosx| = logc
=YyCOSX = C
y=1whenx=0
S.1xcosO =c

JSe=1

=ycosx = 1

=y = 1/cosx

=y = secx

Ans: y = secx

Exercise : 19B

Question: 1

Find the general
Solution:

(y + 2)dy = (x - 1)dx

Integrating on both sides,

J-(y + 2)dy = J-(x— 1)dx

x?

L +C
i = — —X
2 T T

y2+4y—x? +2x = C
Question: 2
Find the general
Solution:

X
dy = mdx

Multiply and divide 2 in numerator and denominator of RHS,

1( 2x d')
Yy =3z 1™

Integrating on both sides

1
y = E.log(xz +1)+C

Question: 3



Find the general

Solution:

T Vzdy = (1 + x)dx

Integrating on both sides

J- ! dy=J-(1+x)dx

1+ y?

A2
b
=tan"ly = x +o C

Question: 4

Find the general

Solution:

! d * d
—. = ——1AX
y Y =¥+

Multiply and divide 2 in numerator and denominator of RHS,

1 1 2x
—.dy=—( d)
y

2\ 1™

Integrating on both sides

1
logy E.log(l + x%) + logC

logy = log+/1 + x? + logC

=y =1 + x2.C1

Question: 5
Find the general
Solution:

dy_l
dx Y

1_ydy = dx

Integrating on both sides

[y = [ax
1—yy_ X

=logll—yvl=x+C

Question: 6

Find the general

Solution:

dy 1—y2

dx 1—x2

71 d 71 d
y = — X

J1—y2 - v1—x?

Integrating on both sides



1
———dy = f——dx

1

sin"'y = sin"'x + C

=sin"lx + sin"ly = C
Question: 7

Find the general

Solution:
=>x.@ +y=y°
d’x o "
dy .
X.— = —
dx y-y
> dy = —dx
yvi—y
! d ld
yoy-1) " x

Integrating on both the sides,

J-V(V—l) J- dx

LHS:
1 A B
Let oY =3 T o0
1L _A0-D By
y(y—1) y (y—1)

1 =4y + By—4
Comparing coefficients in both the sides,
A=-1,B=1

P S
yo-09 T Ty T -

J-Y(:l’;—l)dy - J-[_% + (yil)]dy
J-_%d}’ + J-(y%dv

—logy + log(y—1)

y—1
:log(' - )

RHS:
1
J-—dx
X

1
J-;dx = logx + logC

Therefore the solution of the given differential equation is



v
log("T) = logx + logC

y—1
y

= x.C

y—1 = yxC
=y =1+ xyC
Question: 8
Find the general
Solution:
x2(y + Ddx + y*(x—1)dy = 0
x*(y + L)dx = —y?(x— 1)dy
x2(y + 1)dx = y*(1—x)dy

x? V?
ﬁdx = ﬁd}r

Add and subtract 1 in numerators of both LHS and RHS,

x2—1+ld_ y2—1+ld
(1—x) r = y +1 Y

(x?—1)+1 (y?—1) +1

——————dx = ———dy
(1—x) y+1 i

By the identity,(a® — b?) = (a + b).(a—b)

x+D&x-1)+1  (y+Dy-1) +1
(1-%) T o+

Splitting the terms,

—(x + Ldx + dx = (y—1)dy +

1 ld

Integrating,

J-(l_'_l)dl_'_f( dx—f(v—l)dv+f[:+l)v

IQ v?
_(E_'_ x)+log|1—l| (E—V)+1og|l+y|+c

x* oy
=>?+ "E+ x—y + loglx— 1| + log|ll + y| =
Question: 9
Find the general

Solution:

yV X
. dy =

d_
1+ y2 - 1—x2™

Multiply 2 in both LHS and RHS,

2y 2x
dy =
1+ y2 - 1—x?

dx

Integrating on both the sides,



J’ Zyd J’Zx dx
1+ 2% = J1—2®™

log(1 + y*) = —log(1—x?%) + logC
log(1 + v?) + log(1—x?) = logC
=(1+y)(1-xH)=cC
Question: 10
Find the general
Solution:
y.logydx = xdx

1
x  ylogy dy

Integrating on both the sides,

1 1
J-—dx J- dy
X v.logy -

LHS:
RHS:

1
[
y.logy -

Letlogy =t

1d'—1 ‘
L dx = logx
S.

So,~dy = dt
¥y

[l gy [la
y.log}r‘v— t

= logt

log(logy)

Therefore the solution of the given differential equation is
logx = log(logy) + logC

x = logy.C

Question: 11

Find the general

Solution:

x.x2(1—y3dy + y.v*(1 + x¥)dx = 0

*(1—y3dy + v*(1 + x*)dx = 0

1+ x? 1—y?
dx + dy = 0
xg 'Vg =
1 1 1 1
—dx + —dx + —dy——dy =0
x3 X L A

Integrating ,



1 1 1 1
J-—dx+f—dx+f—dv—f—dv=c
xg x yg. y.

x—3+1 V_3+1

_3+1+logx—log}r+_3+l=c
1

—§+—2—Vz+logx—logy=c
Lo E)=c

2x2 2yz %8 v/

Question: 12

Find the general

Solution:

(1—x3dy = —xy(1—y)dx
(1—x%)dy = xy(y — 1)dx

' o o
yo-n7 T 1™

Integrating on both the sides,

[s5-p® = [
e T T

LHS:
1 A B
Let yiy-1) dy = v * (y-1)
1L _Ap-D) By
y(y—1) y (v—1)

=1 = Ay + By—4
Comparing coefficients in both the sides,
A=-1,B=1

111
yo-0Y T Ty T -

fyt:.wl— DY = ”_% ! ﬁ]d}'

—Edy+ i dy
J- y J-(."V 1)

—logy + log(y—1)

yV

RHS:

et
1—x2 X

Multiply and divide 2

1J’ 2x dx
2] 1= 2™




1
—E.log(l —x?) + logC

—logy1—x2 + logC

Therefore the solution of the given differential equation is
y—1 —

log(" - ) = —logy/1—x2% + logC

-log(?) =logy1l—x2% + logC
y —
log(ﬁ) =logy/1—x2 + logC

Vv —
- 1—-x2.C

=y = (y—-1).vy1—-x2.C
Question: 13

Find the general

Solution:
1—x2 y(1 + y)
( = ——————dy
(1-y) ~
1 y + y?
[——x dx = [ — | dy
X 11—y | -

2

1 y y
[;—x dx = [ — + — dy

-y 1-v¥

Integrating on both the sides,

J’E_x]dx J-[lfv N 1{2}'

LHS:

f [1 -]d : - 1 : ;[2
-~ X|dx = logx — -
RHS

vy y—1+1
J-l—ydy_f 11—y dy
y—"1 1
J-l—ydy+fl—ydy

1
J-—l.dv + J- dy
w 1_:‘) w

-y + log|1—y|

}J.E
J-l—ydy

Add and subtract 1 in numerators of both LHS and RHS,

dy

y2—-1+1

(1-y) ay



(v -1+ 1

d
a-»n
By the identity,(a® — b?) = (a + b).(a—b)

y+Dy-1)+1
(1-v)

Splitting the terms,

—(y + 1l)dy + dy

1
(1-y)

Integrating,

—(y + Dady— i dy
f f(,v 1)

V2
—(? + y) + log|y — 1|

Therefore the solution of the given differential equation is

x? y?
logx —— = —y + logll—yl—(‘j + .v) + logly — 1|
IE 2
— - _ 2 — L _
=logle.(1-y)*l = -5 -2y + C

Question: 14

Find the general

Solution:

y(1 + x)dx + x(1—y3)dy = 0

1+ x 1—y?
dx + —dy =0
X y

1 1
;dx + l.dx + ;dy—ydy =0

Integrating ,
1 1
J-—dx+J-1.dx+J-—d}r—J-ydy= C
X y
2

v
loglx| + x + logly| —"E =C

2
y
=loglxyl + x ——=— =C
2
Question: 15

Find the general

Solution:
x2(1—y)dy + y*(1 + x)dx = 0
1+ x 1—vy
s—dx + ——dy =0
X y
1 1 1 1
=0

—dx + —dx + —dy——dy
X X y y

Integrating,



1 1 1 1
J-—dx+f—dx+f—dv—f—dv=c
xz x yz. y.

! + log|x]| L log|y| C
—— oglx| ———1lo =
X g y g1y
X 1 1
log|—|=—_+—+C
y X y
Question: 16
Find the general
Solution:
x2(y—1dx + y*(x—1)dy = 0

dx + ——dy =0
x—1 y—ly

Add and subtract 1 in numerators ,

x2—1 + ld' +}r2—1+ ld
G- T To-n ¥
(x*—1)+ 1 (v2—1) + 1
- dx - d
-1 G-

By the identity,(a®* — %) = (a + b).(a— b)

x+DEx-1D+1,  (+DF-1) +1
(x— 1) o -1

Splitting the terms,

(x + Ldx + dx + (v + Ddy + dy

1 1
(x—1) (r—1

Integrating,

J-(x+ Vdx + J-(xil)dx_F J-(y+ l)dy+f(yil)dy =C

2

X y
?-i- x + loglx — 1| +‘?+ y + log|y—1]

2.0+ ) + (x + )+ logl(x— Dy DI

Question: 17

Find the general

Solution:

L+ —2—dy = 0
v1 + x2 J1+ vy
Integrating,

X Vv
e[y

d T = 2x x
= C formula: [— (\fl + xE) - - }
dx 2401 +x2 A1+ x?

Ji+x2+ J1+y2=0¢C

Question: 18



Find the general

Solution:

dy

— = e*.e¥ + xZ.e¥
dx

dy

— = e¥(e* + x?
dx ( )

1
E—vdy = (e* + x%)dx

Integrating on both the sides,

X

—e?=ex+?+c
-3

P L

e +e-+3—C

Question: 19

Find the general

Solution:

Considering ‘d’ as exponential ‘e’

dy  3e®* + 3e**
dx ex + e~*
dy  3e** + 3e%¥
dx 1
e¥* + %
dy  (3e?* + 3e*¥).e*
dx ex + 1

dy  3.e**(1 + e?¥).e*

dx e2x + 1
dy

— = 3.e%

dx ¢

dy = 3.e**dx

Integrating on both the sides,

J-dy = J-S.egxdx

Eax
y = 3.? + C
y=e*+¢C
Question: 31
Find the general

Solution:

. dy cos2x cos3dx
Given: = + =
x cosx cosx

dy  cos(x+2x)—coslx

dax cosx



. - 3
= dy _ (cosxcos2x—sinxsin2x)—(2cos” x—1)
dx COSX
dy 23INXCcosxsiny
== = c0§2x — ——— — 2cosx + secx
dax cosx
dy . 2 . .
= cos2x — 2s8in“x — 2cosx + secx

=y = [(cos2x — 2sin®x — 2cosx + secx)dx
=y = [cos2xdx — [ 2sin’xdx — [ 2cosxdx + [ secxdx

=y = [cos2xdx — [(1— cos2x)dx — [ 2cosxdx + [ secxdx

in2 .
=y = %(— 2sinx — x + log|secx + tanx|+ ¢

Question: 20
Find the general
Solution:

=3.e*.tanydx = (e* —1)sec’ydy

3 * g seczyd
: X = y
er—1 tany -

3 1 g seczyd
Nmm—==ldx = —dy
ex—1 tany

EX
1 sec?y
o -
|1 —e~* tany

Integrating on both the sides,

el - 22
1 =] = tany Y

3.log|l —e™™| = logltany| + logC formula:{d%tany = ﬁ.secsz’}

log(1—e™)? = log|tany| + logC
tany = (1—e™)3.C

Question: 32

Find the general

Solution:

. d 1+ 2
Given:Z 4 212258
dax 1-cos2x

Z.
— dy  ZcesTy

dx 2sinx

= sec?y 2 = —cosec?x

Yar
= [ sec’ydy = — [ cosec®xdx
= tany = cotx + ¢
Question: 21
Find the general

Solution:

X
e’(1 + x¥dy = ;dx



dx

er.ydy =
P 5 e

Integrating on both the sides,

J-e-‘-’.y dy

By ILATE rule,

J-e-‘-’.y dy = y.fe?dy—f[% (y).fe?dy] dy

y.el’—fe-‘-’dy
y.e¥ —e¥
e’(y—1)
RHS:

X
J-l + xzdx

Multiply and divide by 2

lj’ 2x dx
2] 1+ 2™

11 1+ x?
2.-::og| x|

logy/1 + x°2

Therefore the solution of the given differential equation is

=e¥(y—1) =logyl + x2+ C

Question: 33
Find the general

Solution:

. dy cosxsiny
Given:— = ——~
dx cosy

dy
= —= = —cosxtany
dx -

= [ cotydy = — [ cosxdx
= log|siny| = —sinx + ¢
Question: 22

Find the general

Solution:

dy

—— = e¥.e¥ + ¥ eV
dx

dy

e*(e¥ + ™)

dx



pra— dy = e*dx
1
T dy = e*dx
ey + 2
e¥
(CHEE el

Integrating on both the sides,

¥ ) fd. 1.1
f(ey]hldy = [e*dx formula: {atan 1y = 1+x2}

==tanle¥ =e* + C

Question: 34

Find the general

Solution:

Given: cosx(1+cosy)dx-siny(1+sinx)dy=0

Dividing the whole equation by (1+sinx)(1+cosy), we get,

- [ cosxdx _ [ sinydy

1+sinx 1+cosy
= log|1+sinx|+log|1+cosy|=logc
= (1+4sinx)(1+cosy)=c
Question: 35
Find the general

Solution:

3 Asiny—sindx

Using sin”x = I

We have,

3sinx—sindx .
= fdx —sinydy = 0
3 . sin3dx .
= Zsmxdx - de —sinydy =0

sindx
4

= f%sinxdx —f dx — [ sinydy = 0
3 1

=3 (—cosx) + 5 C0S3x + cosy = k

= 12cosy + cos3x — 9cosx = ¢

Question: 23

Find the general

Solution:
cosxd N e¥ p 0
;[ =
sinx ey + 1 Y
Y

cotxdx + dy =0

ey +1 -
Integrating,

E‘J-’
cotxdx+f dy = C
J- ey + 17



log|sinx | + log|e¥ + 1| = logC
log|sinx. (e¥ + 1)| = logC
=sinx.(e¥ + 1) = C
Question: 36

Find the general

Solution:

dy o
i +sin(x + y) = sin(x — y)

dy

nbie sin(x — y) —sin{x + y)
= ? = —2sinycosx (Using sin(A+B)-sin(A-B)=2sinBcosA)
4 o

= —cosecydy = cosxdx

= — [ cosecydy = [ cosxdx

= —log|cosecy — coty| = sinx +c¢
= sinx+log|cosecy-coty|+c=0
Question: 24

Find the general

Solution:

dy y(1+x)

dx  x(1 +y)

1+y 1+ x
—d

v + dx =0
¥ X

1 1
;dy + lLdy + de + 1ldx =0

Integrating ,

1 1
J-;dy+fl.dy+f;dx+fl.dx=c

log|ly] + y + loglx| + x = C
=loglxyl + x +y=2C
Question: 25

Find the general

Solution:

dy = — 4
y = X
) V1 —x*

Multiply and divide by 2,

d 1 2x d
U NV e
d 1 2x dx
oo

Integrating on both the sides,



2x d . _q . 1
[dy = = _[ dy = = —— dx formula: [Esm lx = —}

2 WYl-x Ql—xz

1 ., _
=y = J.sin'x* + ¢

Question: 37

Find the general

Solution:

Given: icoszydy + i cos*xdx =0

= yeos?ydy + xcos?xdx = 0

= E (1+ cos?)dy + ;—C (1+ cos?)dx = 0 (Using, 2cos?a=1+cos2a)

= ydy + ycos®ydy + xdx + xcos*xdx = 0

+ sm i f sin” Xd
2

Question: 26
Find the general
Solution:
logy x?

A dy + dx = 0

v CSCX
logy

Tdv + xZ.sinxdx =

Integrating ,

logy
J- E dy + J-xz.sinxdx =C

Consider the integral [ k’% dy
Letlogy =t

So, Ed}r = dt
¥

lo
f &Y dy — fr.dr
%

rz
2

(logy)?
2

Consider the integral [ x2.sinx dx

By ILATE rule,

J-xz.sinxdx = J-smx d;t—J- (xz)J-sm;t dx. ]dl
—xz.cosx—f[ZI.J-sinxdx] dx

—x%cosx + Zf[x.cosx]dx



Again by ILATE rule,

d
—x%cosx + Z[I.J-cosxdx —f{ax.fcosxdx}dx]

—x%cosx + 2 [x sinx — J- sinx dx]

—x%cosx + 2[xsinx + cosx]

—x2%cosx + 2xsinx + 2cosx

cosx (2 —x?) + 2xsinx

Therefore the solution of the given differential equation is,

(logy)?
2

+ cosx(2—x?) + 2xsinx = C

Question: 38

Find the general

Solution:

Here we have, y = [(sin®xcos?x + xe¥) dx
= [ cos?x(1 — cos?x)sinxdx + [ xe*dx
Taking cosx as t we have,

= cosx = t,

= —sinxdx = dt,

So we have,

=y = [cos®xsinxdx — [ cos*xsinxdx + [ xe*dx
=y=—[t2dt— [ t*(—dt) + [ xe*dx

cos®x = cos°x

+—
3 5

+xe¥—e*+c¢

=y=_

Question: 27
Find the general

Solution:

1
tan~1x. (1 + x2)

1
dyx + —dy =0
y
Integrating,

1 1
J-tan—lx.(l + xz)dl * J-}dy =¢

Consider the integral [

tan tx.(1 + x7)

Lettan™'x = ¢

So, -dx = dt
1+x
N S——
tan—1x. (1 + x2) A
logt

log(tan™'x)



Consider the integral f idy

logy

Therefore the solution of the differential equation is
log(tan™1x) + logy = logC

tanlx.y = C

Question: 39

Find the particul

Solution:

Given:

dy _
e (1+x)(1+y)

=

dvv =(1+x)dx

1+

xZ
=logly+1l=(x+7+0)
=now,fory=0and x =1,
We have,

=0=1+:+c

3
=C—__
2

=logly + 1] =x;+x—§
Question: 28

Find the general
Solution:

dy = x.tan ' xdx

Integrating on both the sides,

J-dy = J-x.tan‘lxdx

d
tan 'x J- xdx — J- [a (tan‘lx).f X dx] dx (by ILATE rule)

=
Il

s 5l 5
y =tan"x.7 Tt 2l 7™
2

tan-1 x? 1 J‘ *
=tanlx.———-. | ——dx
y 2 2/ +1
y = tantx. S 1] [x2—1+1] (adding and subtracting 1)
y T2 2 x2 +1
1|
y = tanix.——o e o
-2
y = tan‘lx.x———[x—tan‘lx] +C
i 2 2
x? 1 tan™t x
y =tanlx.———x + + C

2 2 2



1 1
= —tan 'x(x*+1)—=-x+C
y=3 ( ) >
Question: 40

Find the particul

Solution:

2xdx  2ydy
1+x2 1497

- 10g{1+12) -0

1+v2

=(1+x?)=c(1+y?)

=2(1+x%) =1+y?
=2+2x*—1=y7
=2x2+1=y?
=Sy= V2xZ+ 1
Question: 29

Find the general

Solution:

y
Xy d e — =
e*. xdx + v’l——xﬂd}; 0

Integrating,

v
N . l =
J-e Xdx + J- mdﬂ’ ¢

v )
Consider the integral [ e*.x dx

By ILATE rule,

J-ex.x dx = x.fexdx—f[%(x).fexdx] dx

x.ex—fexdx
x.e¥ —e*
e*(x—1)

. . y
Consider the integral | ﬁd}’

. d¢ a3 -2y -y
Its value is - /T — y2 asa(\fl_.’l’z} - =

2.1y Vi1-y?

Therefore the solution of the given differential equation is
e*(x—1-J1-y2 =¢C
Question: 41

Find the particul



Solution:

log (%) =3x+4y

=X

dy

dax

e *Vdy = e3*dx

g 4¥

=

-4

0

3x 4V

e

BEI

== +e¢
3

= For y = 0,x = 0, we have

1
=-+c

3

7

12

a?x 7
T3 12

Hence, the particular solution is:

=43 + 37 =7

Question: 30

Find the general

cosx can be written as cosx =

dy

dy

dy

dy

dy

Solution:

dy 1—cosx

dx 1 + cosx
1—cosx

dy =

—dx
1 + cosx

1— tan? (

'_].

|

ST
Ju

1 + tan?

=y
B

1—tan? (

RS TRE]
|

1 + tan?

1 + tan? (%) - (1 — tan’ (%D

1 + tan? (%)

'_\.
+
J

1 + tan? (%) + (1 — tan? GD
1 + tan? (%)

X X
1 + tan?® (i) —1 + tan?® (g) e
1 + tan? (2) + 1 —tan? (i)
2 tan? (1)
— 2 dx

tan? (%) dx

Integrating on both the sides,

l—tanz(f)
2

1+ tanz(f)
z

dx



J-dy = J-tan2 (%) dx

[ [secz (;5) — 1] dx formula: {sec®x — tan*x = 1}

y

2.tan (;5) —-x+C formula:{d%tan (’2_‘) = gac? (;_‘) ;}

y
Question: 42
Solve the differe
Solution:

x*(1—y)dy+y*(1+x3)dx=0

= (1—2_1;3 dy + {Hf}dx =0
¥ x
(1—) 1+x2) 5
=J‘v—;dv+f%dl =0
1 1 o
=—;—Iogy—;+;t =c
For y=1,x=1, we have,
=-1—-0—-1+1=c
Hence, the required solution is:
1 1
=+ logy+-—x=1
Question: 43

Find the particul

Solution:

Given:exv 1 — vZdx + £dy = 0 Separating the variables we get,
] Ly

= xe*dx + V,i—fdy =0
= [ xe¥dx + f%_—vzdv = 0 Substituting J1—y2=t1—y? =1t —2ydy = 2tdt, we have,
= xe* —e* — Ellog|\f'1——y2| =c
For y=1 and x=0, we have,
=0-1—-0=c
=c=—-1
= Hence, the particular solution will be:-
= xex—ex—glloghm +1=0
Question: 44
Find the particul
Solution:

dy _ x(2logx+1)

Given: — =
dx ( siny+ycosy )

= [ sinydy + [ ycosydy = [ 2xlogxdx + [ xdx

Let _[ }rcos}:d}: = [ Then,



f ycosydy = ( f cosydy) y — f (( f ycosyay) -%y)dy
And [ xlogx = ([ xdx)logx— [(([ xdx)%logx)dx
We have,

= —cosy + ysiny + cosy = x*logx — x; + X; +c

For y = %x = 1 we have,

T
0+2+0=0+c

=

e o

= ysiny = x%logx + g
Question: 45

Solve the differe
Solution:

We have,

dy

— = ysin2x
dx -~

dy .
== = gin2xdx
¥

cosix

=logy = — +c
For y=1, x=0, we have,

C =

b | e

= logy = ;(1 — C082X)

= logy = sin®x

Thus,

The particular solution is:
V= Esa’nzx

Question: 46

Solve the differe

Solution:

Given: ( x + 1)%’ =2xy

=% = Zﬁdx
=Iogy=f2—ﬁdx
=logy =2x—2log{x+1)+¢c
For x=2 and y=3, we have,

c = 3log3 -4

Hence, the particular solution is,

= y(x + 1)2 = 27p2x~4



Question: 47
Solve

Solution:
we have, f—i": = 2xlogx + x, Integrating we get,

y = [(2xlogx + x)dx,

V= J-leogxdx + xdx

d x2
y= (J- 2xdx)logx — J-[(J- 2xdx) (alogx)] dx + E_'_ c
given that y=0 when x=2
Z 2z

=y=x2logx—=+=+c

- 2 2
now putting x=2 and y=0,
=0=4log2+c
=c¢ = —4log2
Thus, the solution is:
y = x*logx — 4log2

Question: 48

Solve

Solution:

we have, (x3 sx?ex+ l)di = 2x% +x

{ }Given that: y=1 when x=0,

= (x%+ 1)(x+l)j—’;=2x2+x

2 z
:@_ X% Hx+x

dr  (x2+1)(x+1)

dy  xlrx+1)+x%+1-1
- s _ TS T

de  (xZ+1)(a+1)
dy x xZ+1-1
== = dx +
dx  x%+1 (2 +1)(x+1)
xdx dax dax

xT+1 0 x+1 (xT+1)(x+1)

= fdy=[Z2 & _[Ex—+5dx+_[ﬁ?dx

x2+1 x+1 x2+1

=y= ;l-::ogl;'c2 + 1| +log|x + 1] +i10g|;»f2 +1|— itan‘lx - iloglx +1|+¢c

:V—a
.-_4'

log|lx? + 1| + é loglx + 1| — itan‘lx +c
For y=1, when x=0, we have,
1=0+0—-0+c

=c=1



1

y =

b |

a—

_{log‘x +1] —%lng(x2 —1.)—ta11_1 x} +1

Question: 49
Solve

Solution:

dy
we have, — =y tfan X.

given that: y=1 when x=0

dy
= — = ytanx
d’x -

dy

== tanx dx

= logy = losecx + ¢

=0=0+c

= ycosx = 1 is the particular solution...
Question: 50

Solve

Solution:

dV 2
we have: — =y~ tan 2x.

Given that, y=2 when x=0

dy

= — = tan2xdx
¥

= f% = [ tan2xdx ...integrating both sides

1 log(sec2x)

hy 2

=—Z-0+c
2

1
=C—__
2

= y(1 + logcos2x) = 2 ...is the particular solution
Question: 51
Solve

Solution:
dy
we have — = ycot 2X.

Given that, y=2 when x=%
d
= f = ycot2x

d
= Tv = cot2xdx

= [ _ cot2xdx
J==1

¥



log{sinx)
2

=logy =— +ec

=log2 = 0+c

= Thus, ¢ = log2

The particular solution is :- log M% =log2

¥y = 24/sin2x
Question: 52
Solve (1 + x

Solution:

we have, (1 + x2) sec2 ydy + 2x tany dx = 0,

Given that, y = E when x=1
4
= (1+ x?)sec2ydy + 2xtanydx = 0

2
- secty

2x o
tany dV + 1+x2 dx =0

= [E22 gy 4+ f

tany 1

if(z dx =0

= logtany + log(1+ x?) = logc

Fory = E x=1

We have, 0 + log2 = logc,

c =2,

Hence the required particular solution is:-
~tany(1+x%)=2

Question: 53

Find the equation

Solution:

we have, sin x cos y dx + cos xsiny dy = 0
= sinx cosy dx + cosx siny dy =0

= tanx dx + tany dy = 0

= logsecx +logsecy = logc

= Secx secy =

Given that, coordinates of point, (0, E)

='C=\,"§

5

= secy =/ 2cosx
1 . . . .
wy = Cos‘l(—isecx) ...is the required particular solution
J
Question: 54

Find the equation

Solution:



Given, g = e*sinx

dy = e*sinxdx

= [dy = [e*sinxdx

[ I I ]Letj = [e*sinxdx
=1 = [e*dx sinx — [([e*dx ).(d%sinx) dx

= I = e*sinx — [ e*cosxdx

=1 = e*sinx — [ e*dx cosx — [([e¥dx).( %COSI) dx

= | = e*sinx — e*cosx — [ e*sinxdx

= 2] = e*sinx — e*cosx

¥ sinx—e* cosx
o 2

=1

+c

e¥sinx — e*cosx N
Ly = c
- 2

For the curve passes through (0,0)

1
We have, ¢ = 3

s 2y —e¥sinx +e¥cosx =1
Question: 55
A curve passes th

Solution:
Given that the product of slope of tangent and y coordinate equals the x-coordinate i.e., y% =x
We have, ydy = xdx
= [ydy = [xdx
a2

2z
-L=-"3¢
2 2

For the curve passes through (0, -2), we get ¢ = 2,
Thus, the required particular solution is:-
. };2 — x? 1 4

Question: 56

A curve passes th

Solution:
. d 2(y+3
Given : & — 20%3)
dx x+4
dy  2dx
Y+3 - K+
dy dx
y+3 B x+4

=log(y+3) = 2log(x+4)+c
The curve passes through (-2, 1)we have,
c=0,

Yy +3=(x+4)°



Question: 57
In a bank, princi
Solution:

r

Given:d_p =(
100

I )X p

Here, p is the principal, r is the rate of interest per annum and t is the time in years.

Solving the differential equation we get,

dp r
dp_ T
= f?_ -[ modt

=Iogp=1r—;]+c

rt
= p — E‘E_h:
As it is given that the principal doubles itself in 10 years, so
Let the initial interest be p1 (for t = 0 ), after 10 years p1 becomes 2p1.

Thus, p1 =e® for (t =0) ...())

{10) .
p=2pl= e'too e (i)

Substituting (i) in (ii), we get,

=log2 = l—rﬂ

=1 = 10log2

=1 =6.931

-~ Rate of interest = 6.931
Question: 58

In a bank, princi

Solution:

Given: rate of interest = 5%

P(initial) = Rs 1000

And,
dp 5
dat 100 P

d -
100

dp _ 5
=f?_-[1oodt

= logp = %Jrc

5_t+
p = 2100 €

S

Fort = 0, we have p = 1000



1000 = e*

For t = 10 years we have, p= e%. 1000

p = 1000e'/?

p = 1648

Thus, principal is Rs1648 for t = 10 years.

Question: 59

The volume of a s

Solution:
Given:
Volume V — 477°
dv 4 372 dr
a 37 @
=4 _ k (constant)
dt
e g
m? prie

= 4mridr = kdt
= [4nr?dr = [kdt

= 4mrd

=kt+c

Fort=0,r=3 and fort =3, r = 6, So, we have,

3
= 4m(3)
3

=0+c

= =361

47(6)3
3

= k.(3) + 367

=k = 84n
So after t seconds the radius of the balloon will be,

amr?
—3

= 84nt + 361

= 4mr? = 252t + 108n

_ 252mt+108m

4

=73

=713 =63t + 27

=r =163t +27

Hence, radius of the balloon as a function of time is
v = (63t+27)Y3

Question: 60

In a culture the

Solution:

Let y be the bacteria count, then, we have,

rate of growth of bacteria is proportional to the number present



SO,d_y =cy

dt

Where c is a constant,

Then, solving the equation we have,

dy
— =cdt
y
dy
J-;= J-cdt
vy
logy=ct+k

Where k is constant of integration

y = gCt+k

And we have fort = 0, y = 10000,

10000 = e ...(1)

For t = 2hrs, y is increased by 10% i. e. y = 110000
110000 = e g*

= 110000 = e2°.(100000) from (i)

=e* =11
=gt = \."ﬁ

=c= ilog(ﬁ)

When y = 200000, we have,
200000 = e°%.100000

= Ect =2

= (e?)f =2

=tc=log2

2log2
loott
%917

=i =

2log2
Hence, t =—1
logﬁ



