Chapter : 19. DIFFERENTIAL EQUATIONS WITH
VARIABLE SEPARABLE

Exercise : 19A

Queslion: 1

Solution:

dy 5 -

— =1+ x°)(1 + y~

= (L)
Rearranging the terms,we get:

dy -
=— = (1 + x")dx
1+ y-
Integrating both the sides we get,

d-
:J Y __ f(1+x2)dx+c

1+ y2

-3 _\_JT +1

_ dy _
Stan 'y = x + % bl —— = tan~'y [x" =

1+97 : n+ 1

l3

Ansigan~ly = x + ? +c

Question: 2 Ans:

Find the general

Solution:
RE R
©odx -
dy dx
= T T

Integrating both the sides we get,

dy dx ,
Il il B
_}.—4 +1 x—:l. +1 ,
- = + ¢
-4+ 1 —4 + 1
1 1 4
s—=—-——-—=+c
3y3 33
_ 7
='\‘_3+F = 3¢
1 1 s
=3 + A ¢ ...(3c"=¢c)

Question: 3
Solution:

dy

d_:l+“ +yv+ay=1+y+x(1 +y)
X



I
dy
== 1+ i+ x) CI.ASSZ4

Rearranging the terms we get:

dy
1+y

=

= (1 + x)ix

Integrating both the sides we get,

dy
1+y:f(1+:r)dx+c
x? @y =
= logll + yl = x+?+c---(‘r1+v loglt + ¥1)
Ans:logll + y| = x +§ +c

Question: 4

Solution:

= dy
dx
dy
“dx
Rearranging the te
v
1+y

l1—-x +y—zxy=

1+ nit-x

=

Integrating

dy
1+

=log|1 +
Ans:log|l +
Question: 5
Solution:
dy 1
(x — I)H = 2x%y

Separating the variables we g

dy dx
= = 2x°
y (x—-1)
dy  2((x-DE*+ x +1) + 1)
= — = dx
¥ (x—1)
d 1
Y 2(x2+x+1+—)dx
v xr—1

Integrating both the sides we get,

dy , 1
=>f—:f2(x +x+1+—)d,t+c
¥y x—1




2 2x?

l
= logly| 3 + ER + 2x + 2loglx—1] + ¢ CLAss24

= logly| =+ x2 + 2x + 2loglx —1] + ¢

2x?
Ansfogly] = —= + a7 + 2v + 2loglt—1] + ¢

Question: 6

Solution:
dr_ e¥e¥
dx

Rearringing the terms we get:

d
= erdy
ey

Integrating both the sides we

Question:

Solution:

(ex+e-x)

e
=dy =

Integrating both

eX—e
- o = [

sy =logle*+e ¥ +c ..

Ans:y =logle*+e ¥ + ¢
Question: 8
Solution:

Given:

d
dy Ey = e¥e ¥ + x%e ¥
== e ¥(e* + x°
o ( )

d-v x P4
=aeTy=(e + x%)dx

Integrating both the sides we get:




SR GRS R CLASS24

32
X
:ae-":e"'+?+r:

3
Ansie¥ — e¥ 4 I? +c

Question: 9

Solution:

e¥e " dx + eXe Fdy =10
Rearringing the terms we get:

e *dx e*¥dy
= P B e-3y

z,ez:c + Sxd_x = -2y + Sydy

=e5%dx = - esydy

Integrating both the side

Find the ge

Solution:

f e*dx J’ sec’
= = — -
1—ex tany

log|1 —e*
=,_i_1__l = —logltany| + logc

=»log|1 - e¥| = log|tany| - logc
=log|1 - e¥| + logc = log|tany|
=tany =c(1 - e¥)

Ans: tany = c(1 -e¥)
Question: 11

Find the general

Solution:

Rearranging the terms we get:




secx dx sec’y dy

tanx ta ny

Integrating both the sides we get:

sec®x dx sec’y dy
= f Ttanx f Ttany
=log|tanx| =- log|tany| + logc
= log|tanx| + log|tany| =logc
=tanx.tany =c¢
Ans: tanx.tany = ¢
Question: 12
Solution:

Rearranging the terms we get:

cosx dx siny dy

(1 + sinx) (1 + cosy)

Integrating both the sides we get:

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

=log|1 + sinx| = - log|1 + cosy| + logc
=log|1 + sinx| + log|1 + cosy| = loge
=(1 + sinx}(1 + cosy) = ¢

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

For each of the f

Solution:
&)
cos =a
dx
dy —1
A
. cos "a

=dy = cos “a dx

Integrating both the sides we get:

:fd_v = J-cos_ia dx + ¢

=y=xcos la+c

whenx=0,y=2

S2=0+c
c=2

R -1
Cy=XxXcos Ta+ 2
y—2 1
= = Cos " a

CLASS24



Ans: cos ("%2) =a CLASS24

Question: 14
For each of the f
Solution:

Rearranging the terms we get:

dy

yz
Integrating both the sides we get:

dy
ﬂf—zz—J4xdx+c
¥

= —4xdx

v=1whenx=0

(1) '=2(0)2+c

Ans:y =
Questlion:
For each of
Solution:
Rearranging the te

2x? +1
dy = ———dx

1
=dy = Zxd.x+;dx

Integrating both the sides we get:

1
ﬂfdy=j21dx+f;dx+c

=y =x2+log|x|+c
y=1whenx=1
Jl=12+logl +c¢
S1-1=0+c..(logl =0)
=c=0

Sy =x2 + log|x|

Ans: y=x2 + log|x|

Question: 16




|
For each of the f
CLASS24

Solution:

Rearranging the terms we get:

ald = tanx dx
y

dy
ﬁf;:f[ﬂﬂl’dl’ +c

=log|y| = log|secx| + logc
=rlogly| - log|secx| = loge
=log|y| + log|cosx| =logc
=ycosx=c

v=1whenx=0

Slxcos0 =c
Je=1
=ycosx=1
=y =1/cosx
=y = secx

Ans: y = sec

Question

Solution:

Integrating on

f(y+2)d.v:f(x

AP SN
. = ——X
2 TV T

yitay—xt+2x = C
Question: 2

Solution:

X
W=

Multiply and divide 2 in numerator and denominator of RIS,
1 (I 2x d )
= - |——=dx
N CER
Integrating on both sides

1
y = i.log(‘\‘2 + 1)+ C

Question: 3




Find the general CI.Ass24

Solution:

T3 yzdy = (1 + x)dx

Integrating on both sides
f ! d j(l + x)d
——dy = x)dx
1+ y? Y
¥ 2
ﬂtan_ly:x+?+c
Question: 4
Solution:
1

X
—.dy = ———d
¥y A

Multiply and divide Zinn of RHS,

ld—l 2xd>
y YV TG e ™

Integrating on bott

[
|
=3

logy

logy =
ﬂy =
Question:

Solution:

dy

ax Y
! gy —a
1—yy_ *

Integrating on both sides

1
fluydy - [dx
=logll-yl=x+7C

Question: 6

Solution:
dy 1—y2
dx 1-x2

ax

1
- dy = ——
NIEE Y 1-—x2

Integrating on both sides




[t = [~ = CLASS24

sin"!y = sin'xy + C
=sin~'x + sin"'y = C
Questlion: 7

Solution:

d
=>J4:Z"+y=y2

J’(y—l)d S x

1
—dV —
f yiy—-1)
LHS:

Let o 1)dy

! d
yiy-1)
1= A(y

= Ay +

Comparing coe
A=-1,B=1

1
- iy = —=
yo-n®»

fy(y o= ”**+
f—;dy + fﬁdy

—logy + log(y — 1)
y—1
= lo (—)
8 y
RHS:

1
f—dx
X
1
f;dr = logx + logC

Therefore the solution of the given differential equation is




log(%) = logx + logC ctAss24

— =x.C

y—1=ymC
=y = 1+ XyC
Queslion: 8

Solution:
2y + Ddx + y2(x—1dy =0
2y + Ddx = —y*(x— 1)dy

2y + Ddx

y (1 —x)dy

2 2

T v = —a
(l—x)x_y+1y

Add and subtract 1 in n

2-1+1
(1—-x)
(x*-1) +1

—(x + 1)dx

Integrating,

f—(x + 1)dx + J.(x—

x2

—(? + x) + loglx —1| = +C
x2 2

:»?+ ?+x—y+loglx—1| +logll + ¥y =¢C

Queslion: 9
Solution:

y x
1 +y2dy T 1—x2

dx

Multiply 2 in both LHS and RHS,

2y dv — 2x
1+ T 12

dx

Integrating on both the sides,




[ = [ CLASS24

log(1 + ¥*) = —log(1—x?) + logC
log(1 + y*) + log(1—x*) = logC
=1 +y)0-F)=¢C
Question: 10

Solution:

y.logyvdx = xdx

LU S
X v.logy

Integrating on both the sides,

1d _f 1 d
T y.logy ¥

LHS:

=1
a
=
I

logx

loft dv =
Togy Y T
=ylog§1)égy)

Therefore the solution o

logx = log(logy) + log
x = logy.C
Question: 11

Solution:
Lx2(1—ydy + v.¥v3 (1 + xT)dy =0

PU-yHdy + 331+ x)dx =0

1+ x? 1—y°
;—dx + s—dy =0
X y

1d+1d+1d ldfﬂl
xgx xX yayyy_.

Integrating,




[+ [qax+ [Sav—[Lay - ¢ CLASS24

1——3+I -3 +1

T3y tlosx gyt ey = €
1 + 1 + 1 1 =C
2x? 2y2 ogx—logy =
St g tlog(c) = ¢
2x2 vz OB\ T

Question: 12

Solution:
(1-x*)dy = —xy(1-y)dx

(1-x3)dy = xy(y - Ddx

1 X

dy = d
o T e

Integrating on both the s

J'y(yl—l)dy - f[_$ M

f—ldy + I#dy
y -1
—logy + log(y —1)

og(5-)
— (8] —_—
& y

RHS:

[
1—x2x

Multiply and divide 2

lj 2x d
27 l—xzx




|
1
—E.log(l —x%) + logC CLAss24
—logy1—x2 + logC

Therefore the solution of the given differential equation is
log( v ) iogm + logC

-log("%l) =logV1l—-x? + logC

log(}%l—) = logm + logC

}%1 - JI-xic

=y = (y—1)vV1-x2.C

Question: 13

Solution:

1-x?

Iy—l +1

—-1
Ty [

1
f—l.dy + fryd}f

-y + log|1—¥|

y2
[

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

yi-1+1

(1-») a




|
O*P—-1 + 1
(1-y v CI.A8824

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

b+ Dr—-1)+1
(1-y)

Splitting the terms,

dy

1
—(y + l)dy + mdy

Integrating,

f—(y + l)dy~f(y1 1)dy

y2
(2 + y) + log|y — 1]

Therefore the solution of

Question:
Solution:
¥ + x)

1+ x
X

dx

1
—dx + 1l.dx +
¥

Integrating,

1 1
f—dx+ J’l.dx+f—
x y

y?
loglx| + x + logly| -5 =

yZ
= log|xy| + X-o = c

Question: 15
Solution:
XF(1—wdy + v+ x)dx = 0

1+x 1-y
e dx + =

dy =0

1 1 1 1

Integrating,




|
Jst e [Racs [ [ar = c CLASS24
! 1 ! 1 _
X + Uglxl—;— oglyl = ¢

by 1 1
IUEH =-+=-+C

y Xy
Question: 16
Solution:
(y—1dx + y*(x—1)dy = 0
2 2

- dx +
x—lx y-1

Addand subtract 1 in numerators,

P2-14+1
(x—1)
(x*—1)+ 1
(x—1)

By the identity,

(x + D(x-
(x—

Splitting

X
> + x + loglx — 1]

1
E.(xz + v+ (x +y)
Question: 17

Solution:

S v+ —2
v‘1+x2x JT 17

dy =0

Integrating,

f L4 +J’ Y 4
Vit 1+y2y
d 2
= (.‘formula:[—dx (1}1 + xz) = r X }

_2.\/1+x2=\11+x2

Ji+x2+ 1+yr=c

Question: 18




Solution: CLASS24

d
L e ey 4 x2ev
dx
dy
= e¥(e* + x2
X eY(e X<)
- x 2
eydy = (e* + x*)dx

Integrating on both the sides,

1
_ — 2
eydy = f(e* + x%)dx

x3

—e*y=ex+?+c

e"+e-”+?=c

Question: 19
Solution:
Considering ‘d’ as €

dy
dx
dy
dx

dy
dx
dy
dx

dv
dx

3.e3%dx

dy

Integrating on both the sid

fdy = f?,.e“dx

3%
y = S.T + C
y=¢e¥*+C
Question: 31

Solution:

. d ros2x cosix
Given: :3.’ +—=

N d_y _ cos(x+2x)-cos2x

dx cosx




dy  (cosvcosZx—sinxsinly)—(2 cos®x—1)

a CLASS24

=
dy 2 SINXCOSXSINY

=== 08§2Y — ——— — 2c08x + secx
dx cosx

d .
= Ey = cos2x — 2sin°x — 2cosx + secx

=y = [(cos2x — 2sin®x — 2cosx + secx)dx

=y = [cos2xdx — [ 2sinxdx — [ 2cosxdx + [ secxdx

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

= —2sinx —x + log|secx + tanx| + ¢

Question: 20

Solution:

=

C formulaij—tany = —.sec?
- tan

log(1—e™*)3 =
tany = (1-e *)%

Question: 32

Solution:
. dy  1+cosZy
Given:—+ ———— =0
dx 1-cos2y
2
- dy _ _ 2cos’y
dx 2sin?a
dy
2 2z
= 5ec’y— = —cosec*x
Y
= [ sec’ydy = — [ cosec®xdx

=>tany =cotx + ¢
Question: 21

Solution:

e¥(1 + x*)dy = ;dx




|
X
Cr = et CLASS24

Integrating on both the sides,

X
¥ — —_—
fe'ydy jl+x2d"

LHS:

J'e?.ydy

By ILATE rule,

ev.ydy = y. | e¥dy — i(.v)- e¥dy|dy
dy

y.el’—fe-"dy

y.e¥ —e¥

e¥(y—1)
RHS:

FEel
1+xZI

Multiply and

Therefore the y n differenﬂ*iatio:1 is
=e¥(y—1) =

Question: 33

Solution:

. d cosxsin
Given:ZY — _ Lo8sY
casy

dy _
== cosxtany
= [ cotydy = — [ cosxdx
= log|siny| = —sinx +¢

Question: 22

Solution:

d

& e*.e¥ +e*.eV
dx

dy

ax e*(er + e¥)




el CLASS24

1
—1dy = e%dx
ey + E_V

ey
- _ aX
en)E ¥ ldy e*dx

Integrating on both the sides,

e _ : e g1y = 2
J' dy = fe‘dx formula: [Eta“ X = }

(e¥)?+1 1+ x3
==tanle™ =e* + C
Question: 34

Solution:

Given: cosx(1+cosy)dx-siny(
Dividing the whole equati

o [ cosxdx _ [ sinydy
l4sinx l4cosy

= log|1l+sinx|+log
= (I+sinx)(1+
Question:

Solution:

> [sinxdy — [252q
4 4
3 1
==-(—cosx)+—cos3x +c¢
4 1z

= 12cosy + cos3x — 9cosy =

Question: 23

Solution:

cosxY ey

s e @0
ey

cotxdx + mdy =0

Integrating,

Ey
fcotxdx + Imdy =C




I
log|sinx| + log|e¥ + 1| = logC CLASS24

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

Solution:

dy . .
dr + sin(x + y) =sin(x —y)

dy . _ -
== =sin(x—y) —sin(x + y)
= :—_': = —2sinycosx (Using sin(A+B)-sin(A-B)=2sinBcosA)

= —cosecydy = cosxdx

= — [ cosecydy = [ cosxdx

= —log|cosecy — coty| = si
= sinx+log|cosecy-coty]|
Question: 24

Solution:

dy
dx

logly| + v + log|x| +
=sloghxyl +x+y=2¢C

Questlion: 25

Solution:
X

dy = Wd,\f
Multiply and divide by 2,
dy = 1 = dx

21—y
dy = E.de

2 i-Gor

Integrating on both the sides,




2x

I
e e CLASS24

1
=2y = —.sin"'x? + ¢
2

Question: 37

Solution:

Given:

= ycas%}ggf z—ly%).io?;’%{ﬁ‘isixgx =0

= %’(1 + cos)dy + ;—: (1 + cos®)dx = 0 (Using, 2cosZa=1+cosZa)

= ydy + veos?ydy + xdx + xcos®xdx = 0

y" ¥y -2 st’nzy
= - — - -
S Hosinty I S dy
2 . cos®  x*  x
L +isinty + 2=+ 4+ 35
2 2 4 2

Question: 26

Solution:

logy

Consider the

Letlogy =t

Consider the integral I x> sinx dyx

By ILATE rule,
d
fxz.sinxdx = xzfsinxdx—f[a(xz)fsinxdx.]dx

—x2%.cosx — f [Zx. f sinx dx] dx

—x%cosx + 2 f[x.cosx]dx




Again by ILATE rule,

d
—x%cosx + Z[x.jcosxdx —j[ax.Jcosxdx]dx]

—x?cosx + 2 [1’ sinx — f sinx dr]

CLASS24

—xZcosx + 2[xsinx + cosx]

—x?casy + 2xsinxy + 2cosx

cosx (2 —x%) + 2xsinx

Therefore the solution of the given differential equation is,

(logy)*
2

Question: 38

+ cosx(2—x?) + 2xsinx = C

Solution:
Here we have,y = [(sin?
= [ cos®x(1 — cos’x)sinx
Taking cosx as t we
=cosx = t,

= —sinxdx

Question: 27

Solution:

1

—d + =
tan—1x. (1 + x2) x

Integrating,

1 1
ftan—lx.(l + ):z)dx + f}dy =

1

Consider the integral I tan—LlxAL + %)

Lettan™x = t

1

So,——dx = dt
1+x2
tan—1x. [1 + 12)
logt

log(tan=tx)




|
Consider the integral f idy CLAss24

logy

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

tan~ixy = C

Question: 39

Find the particul

Solution:

Given:

dy__

o (1+x)(1+y)

dy
Rl (1+x)dx

=logly + 1] =(1+§+

=now,fory=0and x

=logly +

Question:

Solution:
dy = x.tan™!

Integrating on both t
fdy = Ix.mxl‘lxdx

by ILATE rule)

y = tanflexdx—

y=EYs 1+l 2™

a1 x? 1] x? p

=tantly.——=. | ——dx

Y 2 2 Jxr+1

y = tan_lx.ijflf[g (adding and subtracting 1)
29 L x4

= tan"'x * ]f[l ! ]dx
y= 272 rl
Xt 1
y = tan‘lx.?—i[r—tan‘lx] +C
x? 1 tan~t x

- -1y
y = tan x.z 2x+ 7

+ C




1 1
y = E.mnf‘x(x2 + 1)—51: +C

Question: 40

Find the particul

Solution:
2xdx  Zydy
1+x2 1+y2

. log{1+x?) —0
1442

= (1+x*)=c(1+y%)

=2y=1x=0
=1=c(2)

1
=>¢c=-=

2
=22(1+x%)=1+y"
224207 —1=y?
=22x2+1=y2
Sy =22+ 1
Questlion: 29

Solution:

Consider the integra

By ILATE rule,

fe".xdx = x.Ie"’dx—

x.e¥ — f e¥dx
x.e¥ —e*
e'(x—1)

v
Consider the integral I e dy
N

-2y

Itsvalue is - /1 — y? Hsi(vl_yz) - 2.1y

Therefore the solution of the given differential equation is

e*(x—1)- /1—y2 =
Question: 41

Find the particul

CLASS24

_ ¥

= e




|
Solution:
oB(2) - 50+ 4y CLASS24
=2y=0
=2x=0
dy 3x 4y

=>—==¢%
dx

= e Ydy = e¥*dx

—4 E3

dy = tan® (g) dx

Integrating on both the sides,




Jar = [ (Fas CLASS24

f[secz (g) - 1] dx formula:{sec’x — tan®x = 1}

I

¥

2.tan (g) —x+C formula{%tan (;) = sec? (%)1}

y

2
Question: 42

Solution:
21 - Wdy+y*(1+x3Ddx=0
= (—1‘;y) dy + —(I:f)dx =0

(1-v) (1+427) _
ﬂf—yz dy +_|'—"_z dx =0

1 1
= - i, =
" logy x+x c

For y=1,x=1, we have,
=-1-0—-1+1=c
=2c=-—1

Hence, the requi
= i + logy +
Question:
Solution:
Given:e*

= xevdy +

= [xeXdx + [ ing dt. we have,

1

X _ o aX 2
=>xe¥—e ?_log|
For y=1 and x=0, we ha

s0-1-0=c

= Hence, the particular solution will be:-

= xe* —e* —ilogwl —y+1=0

Question: 44

Solution:
X d 2logx +1
Given: & — *Clogx+1)
A £ i NP Y

= [ sinydy + [ ycosydy = [ 2xlogxdx + [ xdx
Let chosydy — I Thel’l,




l
d
f yeosydy = ( f cosydy) y — f (( f yeosydy). 5 -y)dy CLASS24

And [ xlogx = (f xdx)logx — f((fxdx)itogx)dx

We have,

. ) RS
= —cosy + ysiny + cosy = x*logx - + T +¢
Fory = E,x = 1 we have,

m
0+-+0=0+c

c==
2

= ysiny = leogx+£

Question: 45
Solution:
We have,

dy -
dx—ysm X

= logy = sin®
Thus,

The particular solution
y= Par

Question: 46

Solution:
d
Given: ( x + 1)% =2xy

d x
=2 -2 ax
v x+1

= logy =_f2—$dx
=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 = 27e 2




Question: 47

CLASS24

Solution:
we have, % = 2xlogx + x, Integrating we get,
vy = J(2xlogx + x)dx,

y= jzﬂogxdx + xdx

2

d X
y= (j 2xdx}logx — f[(f 2xdx) (alogx)] dx +?+ c
given that y=0 when x=2

2 I s
2y=xflogx-—+—+c

now putting x=2 and y=0,

=0=4log2+c
=c¢=—4log2

Thus, the solution is:
v = x%logx — 4log?2
Question: 48

Solution:

we have,

= dl _ 2T 4xat
dx (32 41)(x+1)

o dy x(x+1)4xf41-1
dx  (xT41)(x+1)

Ly x xT41-1
dx x4l (X2+1){x+1)
xdx dx dx
= dy = — -
2241 a+l (xZ+1)x+1)

=1 L 1
= fdy= [ZE 42 fﬁdx+f;f;dx

741 x+l xT 41
2y= %Iog]x2 + 1] +loglx + 1| +ilog|x2 +1] - itan_l X+ éloglx +1l+c
Sy= zlogixz +1] +%log|x +1] —%tan“x +c
For y=1, when x=0, we have,

1=0+0—-0+c¢

Zc=1




— P

l
v :%{lng[x +1|+%Iog(x2 +1)—tﬂl]_l x}+1 CLAss24

Question: 49

Solution:

we have,

d
Y _ y tan x.
X

given that: y=1 when x=0

dv .
= - = ytanx

d
=2~ tanx dx

v
=logy = losecx + ¢

=20=0+c

= ycosx = 1 is the particula
Question: 50
Solution:

dy

A

we have:

Given that,

=
v
=2——=0+c
1
2= —-
2

= y(1 +logcos2x) = 2 ...
Question: 51

Solution:

we have d_}' =ycot2x.
dx
Given that, y=2 when x=,
2
= dvy = ycot2x

d
= 7" = cot2xdx

:)_[%l = [ cot2xdx




! in2
og(sin2x) n

loay =S e CLASS24

=log2 = 0+c
= Thus, ¢ = log?2

The particular solution is :- log \/sxj:nj =log?2

Ly =2vysin2x

Question: 52

Solution:

we have, (1 + x?) secZydy + 2xtany dx=0,
T
Given that, V== when x=1

= (1+ x?)sec2ydy + 2xtanydx

see’ 2x
> E2 Yy 4

sdx =0
tany 14x
sec?y 2x
=[=——=dy + dx
J-tany Y J.l*_‘.z

= logtany + log

~tany(1 +
Question: 5
Solution:
we have, sin x cos y d
= sinx cosy dx + cosx si
=tanx dx + tanydy = 0
= logsecx + logsecy = logc
= secx secy = ¢

Given that, coordinates of point, (0, ];T)

== ﬁ
= secy = v2cosx

=y = cos ' (—=secx) ...is the required particular solution

2
V2
Question: 54

Solution:




l
X dy _  xo:
ovem g T et CLASS24
dy = e*sinxdx
= [dy = [ e*sinvdx
[ ]: I ]L.etf = [ e¥sinvdx
=1 = [e“dx sinx — [([e¥dx ).(isim) dx
=] = e*sinx — [ e*cosxdx
=1 =e*sinx — [e*dx cosx — [([e*dx ).(icosx) dx
= [ = e*sinx — e cosx — | e*sinxdx
= 2I = e*sinx — e*cosx
_ e sinx—e"cosx

oo CEmrce, .
2

e¥sinx — e*cosx
. y = 2

For the curve passes th
We have, ¢ =£
=~ 2y —e¥sinx
Question:

Solution:

Given that

We have,

For the curve passes tl
Thus, the required par
Lyt =x%+4
Question: 56
Solution:

. d 2(yv+3
Given: & = G+3)
dx r+d

d 2dx
:>__V‘___

v+3 x+4
&y _ 5
=20

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

Ay +3=(x+4)*




Question: 57

CLASS24

Solution:

Given:

dp r
Here, ]?Ej?l(:m@r)chl(pgl, r is the rate of interest per annum and t is the time in years.

Solving the differential equation we get,

d -
Fp=(%6)‘“

= [0 = [t

100

jIcug'pzlr—;oJrc

T

= p —_ em-{-f

As itis given that the princip 0 years, so

Let the initial interest be pl becomes 2p1.
Thus,pl =e for(t=0

ri{io)
p=2pl =e1oo.c

=71 = 10log
=71 =16.931
- Rate of interes
Question: 58
Solution:
Given:rate of interest = 59

P(initial) = Rs 1000

And,

dp 5

dt ~ 100

L _ 5
P 100

d 5
#f;p:fmdt

st
=logp= [ -+c¢

18

p =ei'"

=

For t = 0, we have p= 1000




CLASS24

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:

4nr?

E

Volume V =

av 4 2dr
= —m3r

a3 dt

= ‘;i: = k (constant)

4mr? dr =k
dt

=4nridr = kd

So after t seconds the rad

=4 _ gant+36n

= 4xr3 = 252mt + 108w

3 2s2Zmrelosm
- am

=1
=71% =63t + 27

=r=Y63t +27

Hence, radius of the balloon as a function of time is
w1 = (63t +27)43

Question: 60

Solution:

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

rate of growth of bacteria is proportional to the number present




sl — v CLASS24

Where cis a constant,

Then, solving the equation we have,

dy

— = cdt
y
d
f—yzfcdt
¥
logy =ct +k

Where k is constant of integration

ct+k

y=e
And we have for t=0, y=10000,

10000 = e* ...(i)
For t= 2hrs, y is increase
110000 = e“®) ek

= 110000 = 7€, (100C

=2el =11
e =v1.1
=2C= -
Wheny=
200000 = ¢
=et=2
= (e) =2
=tc =log2
_ 2logz
= - 1L

Hence, t = zlogz
11
logﬁ
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