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Differential Equations Ex 22.7 Q1
[x - 1] j—i = 2xy

Separating the variables,

Id_y=12_xg'x

4 =1
Id—y=1[2+inx
Y x-1

fogy =2x +2/og v - 1|+c

Differential Equations Ex 22.7 Q2
[x2 +1)o‘y = wydx

f ey = [—g—ax

¥ x%4+1
1 1 2
—dy = = [ —dx
I}’y 21x2+1

logy = %."og b2 41+ ioge
v=axIelxe

Differential Equations Ex 22.7 Q3
j_j;: e +1)y
]%a‘y - Jfer +1)ar

logly|=e* +x+c

Differential Equations Ex 22.7 Q4



j—=Ej[X2+X+1+ 1 ij
W x -1

3 2
."og|y|=E[X?+X?+X+."og|x—1|]+c

tog |v| =§X3 +X2+2X+2."og|x—1|+c

Differential Equations Ex 22.7 Q5
xy [y +1)dy = [x2 + 1} o

2
¥y +1dy =udx
X

j‘y2+y)a‘y = [[x +%}jx
2

Differential Equations Ex 22.7 Q7

X COs Yay = {xex fog x +ex)dx

[cos ydy = [eF {.fogx +inx
X

siny=e"logx +cC
Since, I[J"(x)+f’ [x)]e"dx =efix)+c

Differential Equations Ex 22.7 Q8
dy
ax

Z:—i= e [ex +x2}

Je¥dy =] {ex +x2)dx

X3

=V ="+ —+c
3

= e 4 x B

Differential Equations Ex 22.7 Q9
dy

-
xaﬂf—y
G'y_ 2
Xa—(y y)
21 dy=d_x
¥ =¥ *

fog |y - 1| - fog || = fog |¢ |+ fog ||
¥-1]

i
¥ —1=xvc

Differential Equations Ex 22.7 Q10

log




{e" + 1) cosxdy +af sinxdy =0

{e" + 1) cosxdy = —e¥ sinxdy

¥
SOE Naw = 2 _ay
sinx e¥ +1
¥
Joot xdx = - ——dv
e¥ +1

log |sinx| = - fog }9}’ + 1| +log |

shn =

e’ +1

sinx {ey +1} =c

Differential Equations Ex 22.7 Q11
xcos? vy = v oosZ xdy
-

— o = }fz i
cosc N coge

[x 5802 xadx = [y sec® vy
X %[ 5ec® x - [{lx]seczxdx}dx = v [seciydy - | {1x[secz ya‘y}dy
xtanx - [tanxdy =y tany - [tanyvdy +C

X tanx —loglsecx| = y tany - log [secy|+c

Differential Equations Ex 22.7 Q12
xydy = (y - 1)[x + 1)dx

1 1
[[Hﬁf—l]dy =[[1+?]dx
v +logly - 1| = x +iog |«|+c

y - x =log|v|-logly -1|+c

Differential Equations Ex 22.7 Q13

Xd—y+cofy= ]
a

ay

d
2 ot
b cot y

Jtan ety = - 2
ke

fog |sec v | = - log x| +iog |c|
secy = =
Y3

X gecy =C
X =Ccoosy

Differential Equations Ex 22.7 Q14
dy  wxe'logx +e”
dx N ooF Y

[cos ydy = [e¥ {."ogx +L}JX
x

siny=e"logx +c
Since, [&* [f[x]ﬂ“ [X]]dx =e*flx)+c

Differential Equations Ex 22.7 Q15
% - " +x?)
[e¥dy = [ex +x3)dx

= e pefy®

4
X .
"+ —+e¥ =c

4

Differential Equations Ex 22.7 Q16



~4'r1+x +X,f1+y2 3}”

X1|'1+y a‘y 1+X2
-.,|I1+y ~..|'1+X

y-.ll1+y Ix-dl-iz-xz »
X

Let 1+y = t?

= 2ydy = 28T
1+x%=y?

= Zxdy = 2vdv
Ealdt  voxvgv
e

awla W 2y

I{H tzl- 1Jdt= J{H vzl- Jdv

t+lfog zL_1=—'.f—."|:|gl'z_l+c
2 t+1 v+ 1
[z _ 2_
~.||1+y2+EIDQLH=—\I'1+X2—EIDQ$+C
2 1;'}”2+1+1 2 Vi+x%+1
2_
1|I1+y +1 + 52 +—."Dg "'y 1 —."r:vg 1+x 1=c

V1+x% 41

-.|Iy +1+1

Differential Equations Ex 22.7 Q17
i+ xZady +/1+y3dxr =10

xf1+x2-:"y = —a,fl +y 3
dy aw

I =-|
1f1+y2 V1+x?
.I'og‘y+~,|'1+y2‘=—Iog}x+\l'1+x2‘=ﬁog|c|

{y +Jl+ yz)(x+~f1+x2) =
Differential Equations Ex 22.7 Q18




Jl+x2+y2+xzy2 +Xyd—y= 0
o

\[{1+X2)+y2{1+x2) = —x) ay

dx
z 2 dy
1 1 = —xy -
( + x ){ + Y ) Xydx
vy __'\.I|1+X2dX
~qlfl+y2 u
| Wy =_Ixxp'1+x2dx
~J1+y2 x*
Let 1+ p%=¢?
= 2ydy = 209t
1+x%=y?
= Sxdy = Zvdy
Iﬂ__lvxvdv
t o
V2
Jat = -] =—av
Ve -1
-jdr=1[1+ 1 }dv
Vo -1
—t—v+£|u:| ] P
B 2 I;’lv+1 !
- 2_
—\f’1+y2=u'r1+x2+ilug—1+x 1+|:1
2 VL +x%+1
1, |d1+x®-1
«.;'1+X2+'.||1+y2+—lcug—=c
2 fl+x? 41

Differential Equations Ex 22.7 Q19

dy a* {Einzx +5inx2x)

ox v(2logy +1]
vi2logy +1)dy = e* {Einzx +5in2x)dx

x 2

[(2ylogy +y)dy = [e {Sin X+5in2x)dx

z
E[Iugy * [ wdy — j{%[ya‘y}a‘y} +}f?= & sin®x +c
Using integration by parts and

2
J{f () + 7 () ey +%= & sinx +c
ﬁ E S

2
vilogy = ¥ sin®x +c

Differential Equations Ex 22.7 Q20
.;-'_y_ x[2|Dgx+1)

dx  siny +ycosy
[[siny +ycosy)dy = [[2xlogx +x )

[sinydy + [y cos wady = 2[xlogxdy + [ wax

[ sinwdy +{y ¥ ([cosydy) - | (lx[cusydyjdy} = E{Iungxdx - [Xi[xdx]dx}ﬂxdx +c

2
yzlugy—%+

[sinydy + v siny - [sinydy =x2|0gx—2]gdx+1xdx +c

vainy = x?logx +c

Differential Equations Ex 22.7 Q21



{1 —xz}dy +xvay = xp Iy
{1 —Xz}dy = {xyz - xy)
{1 —xz}a‘y = xy [y - L)«

i ay widx

y(y—1)= 1-x7

1 1 1 2%
- = = [ — v
l[}f—l y}dy 7l

1 1 1. -2x

_ = = - [ =" _agw
][y—l y]dy 2[1—;(2

logly - 1] - log|y| = —%Iog|1—x2|+c

Differential Equations Ex 22.7 Q22

tan velx + sec? v tanxdy = 0
tan vax = —sec? y tanxdy

_ax _ sed’yay
tanx tan
2
-] cotxdx = ]M
tany

-log|sinx| = log[tany|+log|q|

—_=ctany
sinx
siny tany = oy

Differential Equations Ex 22.7 Q23
[1+x) {1+y2:]dx + |:1+y){1 +x2}dy =0
[1+x) {1+y2:]dx =- (1+y:]{1 +x2}dy

(L+yw)ay o [1+x)
(1+y2) {1+x2)

jl+yy——[[1+xi|dx
1+y2 2 T+x% 1+x°

1+y

1. 2y
ay + = dy = -
14 211 vo=-]

[vi's

1 1 1. 2x
I z z zdx__J FI
1+ + ¥ 1+x 2 1+ x
1 1
-1 2l - 4l _ L z
tan (yj+§lug|1+y |— tan™* w 2I|:|g|1+x |+c

tan~! w + tan? 1% +%Iag‘{1+ y2} {1+X2” =

Differential Equations Ex 22.7 Q24

tanyz:—i=5in|:x+yj+5in|:x—yj

tany S_V . Sin{(x Fy)+[x - y)}ms{(x ry) =[x - yj}

Y 2 2

=Esm(x+y;x—meS[x+y;x+y}

tany%:?sinxcnsy
md}f = 2 sin~ay

Cos i

[secy tanydy = 2] sinxdy
SECY = —2C05X +0C
SECY + 2CO05X =C

Differential Equations Ex 22.7 Q25



COs X CDS}?Z.i = —sinx siny
lig

COSY 4 o _SINX

sin COS X
[cotydy = -] tan xax
logsiny =logeoosx +loge

siny =ccosx

Differential Equations Ex 22.7 Q26



dy cosx siny

dx cosy

d_y = -Cosx tany
ax

A = - COSXAX
tany

|cot ydy = -[ cosxdx
log|siny|= - sinx +c

sinx +loglsiny|=c

Differential Equations Ex 22.7 Q27
xyf1- y2dx +y1-x2dy =0

xy1- ydx = —le- x%dy

ydy Xk
I

Ly gL

-2 Jl— 2 \(1 X2

1
-52 x\ll-y2 = §x241-)¢2 +C
,‘l-yz #1-x% =¢
Differential Equations Ex 22.7 Q28
y(l+e’)dy =(y+1)e"dr

yay e'dy
y+l 14+e"

1 X
I[ y+1]dy [[1+9}1X

y -logly

Differential Equations Ex 22.7 Q29



(v +xy)dx + [x- xyz]dy =0
y (14 x)ax = {xyz_x]dy
y (14 x)av = x[yz— l}dy
(v%- 1)y _Llx

lriig
¥ X
r=gh =iz
¥ L
VE
& ~10gly|=log|+x +¢,
V!Z

= log |- log¢| = ¢,

2
log |x| + x +logly|- % =c

Differential Equations Ex 22.7 Q30

dy
—=1—"Xx4+¥-x
_ ¥oxy

= [1—X]+y[1—x:]
-1 frey)

ay _
[ +y—j{1 x Y

1

2
IDg|y+1|=X—X?+c

Differential Equations Ex 22.7 Q31
{yz + 1}0‘}( - (Xz + 1)dy =0
{yz + 1}0‘}( = [:xz + 1)a‘y
dy ax

_=]
vi+l  x%41

tan'y = tan'x +c

Differential Equations Ex 22.7 Q32
Ay +ix+1) (v +1)dv =0
ay = -(x+1(y+1ax

dy
Jy+1_ [ {2 + 1)g

z
logly +1] = —%—X+c

z
I0g|y+1|+%+x=c

Differential Equations Ex 22.7 Q33
Z:—i: {1+x2)[1 +y2)

lli};z =][1+x2)dx

-1 x*
tan™ ¥y =x +—+cC

2

]

ks
tan'ly—x—?=c

Differential Equations Ex 22.7 Q34



?= x -1
]d—y=2][x2+x+1+ ! ]dx

¥ x-1

23,2, 0,

[Sx o ]+I0g|x—1|2+lug|c|

[2x3+x2+2r]

log|y|=loge
=clx - 1|
Differential Equations Ex 22.7 Q35

ay
e

= 2Tt oY

=" et +e7" xaf
) -
—y=e” {ex +& ")

a‘y {e +e'x)a‘x

"'G‘y {e +e” )dx
et =g* ™ 4

e eV =e"+c

Differential Equations Ex 22.7 Q36
= [:cuszx - 5in2x) cos? y

dy
cos? ¥

[:cos x - gin X)a‘x

[sec? ydy = |cos2xdy

sin2x
tany = +c

Differential Equations Ex 22.7 Q37(i)
{xyz + EX)G"X + [xzy +2y}dy =0
{xzy + 2y)dy =- {xy2 + 2;«) o
y{x2+2}dy = -x[y2 +2)

y dy = e
1 2y2 X242

2y 2x
dy e
[y +2 [x2+2

IDg|y2+2|=—I0g|x2+2|+lug|c|

p*2-

x4z

Differential Equations Ex 22.7 Q37(ii)



Consider the given equation

cosec ¥ log yﬁ+ x*% = 0
dx

-
ilogydy _ —xidx

e COSec x

_logydy
.I:'II.Z
Integrating on both the sides,
= —IM = Ixzsinxdx
Y

= = x%sinxdx

Using integration by parts on both sides

_logy+1_ ~x?cosx + 2[xsinx + cosx)+ C
Y
ﬁm%l+ v oo — 2{><Sir‘|><+ CDSX] =1
Differential Equations Ex 22.7 Q38(i)
dy

Xy ——=1+X +V +x¥
dx
=Ml+x)+y(l+x]

xyd—y= [L+x)(1+y]

dx
Jﬁ=11+_xdx
¥+1 X

e -1

y —logly + 1| = log|¢|+ » + log k|
y = loglos [y + 1|+ x

Differential Equations Ex 22.7 Q38(ii)

y[l—xz}g—i=x[1+y2:}

ydy X

{1 + yQ} 1-x7

o 2yay _ o -Ex
TIE R T

- I0g|1+y2| = I0g|1—x2|+ logle,|
log|e| = IDg|1 —X2|+ I0g|1+y2|

c={1-x){1+y?)
Differential Equations Ex 22.7 Q38(iii)
ve dx = (xe™ + yvHidy
ve™ dx - xe¥dy = vidy
[ydx - xdy)e™ = yidy
[ﬁ;dx—zxdyJew _dy
Y
e d[iJ = dy
Y
Integrating on both the sides we get,
e = v+ C, which is the required sclution.

Differential Equations Ex 22.7 Q38(iv)



(1 +yHtan! xdx + 2y (1 + x%)dy =0
(1 +y?) tan™ x dx = -2y[1 + x*)dy
-1
—tan—xdx=Ldy
2[1 + 7 (1 +v?)
Integrating on both the sides

tan™ x W
M X g [
J 21 +3) I(1+ﬁ ’

—[tan'l x[%tan'l XJ—I“+—1><2:|[étan'1 dex] = élr‘l[vz+ 1]+ C

—zll[tar‘r1 ><:|2 = =In{y?+ 1)+ C

P

é[tan‘l ><:|2 +Infy*+1)=C

Differential Equations Ex 22.7 Q39

dy
vl tan2x, y (0] =2

jd—y = [ tan2xdx
¥

logly|= élug|59::2x|+ loge

v = AfsEcZxC -=={i)
Putx =0,y =2
2=MXC
2=cC
Putc =2 in equation (i,
¥ = 2afsecZy
B 2
- Josax

Differential Equations Ex 22.7 Q40
ay _
2)(a =3y, y(l)=2

W x

2log|v| = 3loglx|+loge

vi=x% -—=[i)
Puty =1, v =2

4=c
Putc = 4 in equation (i},

2=y ®

Differential Equations Ex 22.7 Q41



Xyd—y=y+2, y(Ej:D

dx
yay _
y+2 X
2 s
1- dy = [ —
I[ Jr”+2]y IX

v - 2logly +2|=logle|+log k|
Puty =0, » =2
0-2log2=1log2 +logc

-3logZ = logc
log 1. logc
g
1
o= —
g

Putc =é in equation (i,

y - 2log|y +2|=log

Ed
8

Differential Equations Ex 22.7 Q42

G"y P 1
- = 2g 2 Oy = =
dx oy (0) 2
ad
[2L = feetax
¥
1
oo A ]
2y
1
Putx =0, v = =
i 2
4
=2 mpaere
2
-2=2+cC
c=-4
Putc =-4in eguation (i,
—%=Eex—4
2y

I T 4E'x}f2 e ByZ
~1=-y?[a - 4e*]

y?(8-4e7)=1

Differential Equations Ex 22.7 Q43



ar

LY 1
at F r() rO
ar
IT--Itdf

tz
log|r|=-?+c

Put¢=0, r=ryinequation (i),
loglp|=0+c
loglg|=c

NoOw,

$2
loglr|= - = +log ||

Differential Equations Ex 22.7 Q44

ay .
LA 2x, y(0)=1
o = ¥y sinax v (0)

[%= [ sin2xdx

cos2x

lo =——4cC
aly| 5
Puty =1, x=0
log|1] = _cos0 . ¢
2
D=—l+c
2
1
cC==
2
So,
loglyl- _cos2x +l
2 2
1-cos2x
2

logly| = sin®x

sin? x

y=e



Differential Equations Ex 22.7 Q45(i)

ay
vt , 0j=1
o by yranx y()

jd—y= [ tanxds

log|y|=loglsecx|+c -—={i)
Puty =1, » =10

O=log(lj+c

c =10
Putc =0 in equation (i},

logy = log|sec x|

W o= SECX xel-2,Z
22

Differential Equations Ex 22.7 Q45(ji)

Exd—y=5% yvil=1

Q
2q 5
[
¥ X
Zlogly|=Sloglx|+c - (i)

Putx =1, ¥ =1
2log(1) = Slog(1)+c
0=c

Putc =0 in equation (i},

2log|y|= Slogly|
y?= W
5
y=kE
Differential Equations Ex 22.7 Q45(jii)



Puty=-1, x =0
1=e%+c
l1=1+cC
c=0

Put c =0 in equation (i),

=e

Differential Equations Ex 22.7 Q45(iv)

ady __x
cosy—=¢", y(0)=

“ax v (0)
[cosydy = [e*dx

siny =" 4¢C ==

r| 5

5
Putx =0, y = —
u ye3
sin[i]=e°+c
2

1=1+cC
c=0

Putc =0 in equation (i),
siny = e*

y = sin™! (e” )

Differential Equations Ex 22.7 Q45(v)



| —— = [ 2xdx

z
| -2
og|y| 5 +C

log|y| = x% +c
Putx =0, v =1
log{1)=0+c
0D=0+c
c =0
Putc =0 in equation (i},
logy = x°

2
x
¥ =g

Differential Equations Ex 22.7 Q45(vi)
D pixi4y +x%%, ¥(0) =1
= ¥ +xy? y(0]
=(1+x7)(1+ %)
d

[ =[(1+x)
=[x

L

A x? i
En y=xr+—+c ———{i)
3 J

Putx =0,y =1
r o
o y=x+—+¢
: 3
X
4

Put ¢ =§ i equation (i)

= ¥ =
an™ p=x++_
3 4

Differential Equations Ex 22.7 Q45(vii)



y—x—2logly+2)—2logx=c
Futx=1,y=-1
-1-1-2logi—-1+2)-2logl=c
= —2=C

Thus, we have
y—x—2logly+2)—-2logx= -2

Differential Equations Ex 22.7 Q45(viii)

di=1+x+y2+xy2

dx

Y (e x)[1ev?)

_1
[1+v7)
Integrating on both the sides we get

1
Imdy=1[1+x)dx

dy =[1+x)dx

XZ
tan™y = ><+E+C....(ij
Puty =10, x =0 then
tan 0= 0+0+C
C=0

Fromii) we have
2

tan ™ty = x + 2
4 z

2
Y= tan[x+X—J
2

Differential Equations Ex 22.7 Q45(ix)



B{y.f+3)—>q.fjﬁ"f 0

x

d
Ev+3)=xvag
s

%dx= Y dy
® W+ 3
Integrating on both the sides we get
2 Y
Zdx = d
-[x 8 -l-y+3 Y
2Infx| = v+ 3-3In|y+ 3|+ C....00)

Putx=1andy =-2ineqfi)
2nfi|=-2+3-3In]-2+ 3+ C
O0=1-0+C

C=-1

From eq (i) we have
2Infx| = y+3-3In|y+3- 1

In{jx) = v +2-Infly+3|)°
In[[x[)*+=In(Jy+3)° = v+ 2

xF (y+ 3)3 = e+

Differential Equations Ex 22.7 Q46
ay S0y =T oatxe
Xawzuty =0, v = T atx = NE

ay

¥ — = -cot
adx Y

gy __dx
cuty_ X

ax
[ tanyaly = —j? +c
log|secy|=-logl|+c

Putx =\EJ ¥ -z
g4
secl =—I|:||;||\E|+c

[u]
=2

IDQ|J§| = —élugz +c

1 1
Elug2= —Elug2+c
logz =c
Putc in equation (i),
log|secy|= - loglx|+log2
secy = 2
X

2
secy
X =200sy

Differential Equations Ex 22.7 Q47

N o=




{1+x2)j—i+{1+y2)= O, y=1latx =10
{1+x2)j—i= —{1+y2)

f dy - (el
{1+y2)_ 14 52

tanty = -tan ¥ +c -—={i)
Putx =0, v =1
tan~! (1) =- tanl0+c

Putc in equation (1),

tan'iy = —tanlx+Z
4
tan~ly = T tan™!
é {4 J
" -1
= tan|— - tan " x
g {4 J

tan% - tan(tan'ix)

¥ =
1+ tanitan(tan'l;{)
4

B 1-x

1+x
Wdxy=1-x
KN+y=1-xy

Differential Equations Ex 22.7 Q48
dy  2x[logx +1)
dx  siny +ycosy’
[[siny +y cosy)dy = [2x [logx + L

= [sinydy + [y cosydy = [2x logxdy + 2] xdy

y=0atxy =1

= —|:|:|5y+|:y><jc:|:|5ydy—j(lx]cmydyjdy:|=E[Iugx[xdx—j[ijxdx]dx}+xz+c
X
z
. . X e 2
= —c05y+y5my—jsmydy=E?IDgX—EIEdX+X +c
z
. - X z
= —COSY 4+ ¥siny + oSy =X Iugx—?+x +c
2
v siny = x° logx +?+c =i}
Puty =0, x =1
D=D+l+c
2
1
o= —-—
2

Putc = —% in equation (i},

2
v siny = x% logx +X——l
2 2

2ysiny = 2x2logxr +x°-1

Differential Equations Ex 22.7 Q49



ay
9% m bl

ay
=== log(x +1), y =3 atx =0
[dy = [log(x + 1) a

y-lnglw-n-l'x]lx-:br-][xil

% [1ldy [ +c
Using integration by parts
X
¥ -xlag|.~r+1|-]mdx +C

y=xlugk+1|‘[l[l_x_-1:-l]w(]+c

= xlogl +1]- [x - log|x + 1} + ¢
y =xlogl +1|- x +loglx +1|+¢c
y = (x+1)logl +1|- x +¢
Puty =3 andx =0
3=0-0+cC
c=3
Putc =3 in equation (i),

y=(x+1)log|x +1|-x +3

Differential Equations Ex 22.7 Q50

~0



cos ydy + cosx sinydx =0
Cos ydy = - Cosx sinydx

C',szdy = - COSXAX
siny

|cot ydy = —| cosxdx
log|siny|=-sinx +c

Puty=% andx=§

log sinZ|=-sinZ+c
D=-1+cC

c=1

Putc =1 in equation (1),
log|siny|=1- sinx

log|siny|+sinx =1

Differential Equations Ex 22.7 Q51

?’.:-4}(}/2, y=1whenx =0

Puty=1landx=0
-1=0+c¢
c=-1
Plutc=-1in equation (i),

-l--2x2-1
Y

l=2x2+1
¥
1

e T2l



Differential Equations Ex 22.7 Q52

The differential equation of the curve 15

y'=e"sinx
::*Q =¢"sinx
dx

=dy=e"sinx

Integrating both sides, we get:
Iﬂf*= fe"sinxdr

Let /= |e" sinxd.

. . d . . )
= [ =sinx je dy— J-[E{sm x) fe drjdj.

= [ =sinx-¢" — cusr <@ ey

(1)

= [=sinr-¢ —[cﬂsx v - j-[—{ccssx] e cir]c!r}

= [ =sinx-¢" [m}sr et — sinx)-e*c{r}
== sinx—¢ cosx—/
=21 =¢" (sinx—-cosx)

¢* (sinx—cosx)
2

==
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The differential equation of the given curve 13

adv

xy}wf; =(x+2)(y+2)

ﬁ[L}d}Jz[ﬂ]dx
y+2 X

2 | :’.jdx
:)[ y+2]dy_[ "

Integrating both sides, we get:

(o

= I{}’}'—Zjﬁy = I.:ix +2 de

= y-2log(y+2)=x+2logx+C
= y-x-C=logx’ +log(y+2)
=y-x-C= lug[f{y+2]:}
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Let the rate of change of the velume of the balloon be & (where & 18 a constant)

av
= —=k
i
¢ !
dfd : 4 ,
—7r |=k Volume of sphere = - ar
arh 3 ! K]

I o
n-3r. =
3 dt

= dar dr = k di

L
]

Integrating both sides, we get:
dn j!"'.ﬂ"r =k |t

]
::v-l::-J1 =k +C

= dmr’ =3kt +C) A1

MNow, ati =0, r=3:
A ow 33=3(j:>< 04+
108 =3C

Z = 3bn

Ati=3r=46

dnx =3 (k= 34+ )

B6dn =3 3k + 36m)

Sk =-288m-36m=252n

k=284n

substituting the values of k and C in equation (1), we get:

4nr’ =3[84nr+367]
= 4nr’ =4n(631+27)

= =03r+27

I
r>rz{63fv2?j.i

Thus, the radius of the balloon after £ seconds is (631 + 27}-.:‘ :
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Letp, £, and r reprezent the principal, time, and rate of interest respectively.

It 13 given that the principal increases continuously at the rate of /% per vear,

i

L )
dr 100

J Y
ﬂL[LJm
o L0

Integrating both sides, we get:

iip _r
j? =700

r

:Ic]gp=ﬁ+-{'

[a)

= p=el®” 1

It 13 given that when =0, p =100,
=100=¢%  (2)

Mo, 16 =10, thenp =2 » 100 = 200,

L
200 = ¢
= 200 = ¢t gt

= 200 =¢" -100 (From (2))

= -06931
0
= =093

Hence, the value of 13 6 93%5,
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Letp and ¢ be the principal and time respectively.

It 15 given that the principal increases continuously at the rate of 2% per year.

dp {5
== —p
dt 100 )
a _r
dt 20
L _di
p 20

Integrating both sides, we get:

= p= e"-;”.:f.
Now, when i =0, p = 1000

1000 =¢C . (2)
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Lety be the number of bacteria at any instant £.

It 15 given that the rate of growth of the bacteria 15 proportional to the number present.

_dh
el o .1
et
dy .
= —— = kv (where & is a constant)
i
El'l'l.'
= —— = kit

.‘I
Integrating both sides, we get:

il:l =k jn;.l".f

1

(1)



Letyp be the number of bacteria at £ =10.
logyy=0C
substituting the walue of C in equation (1), we get:

log v =& +log v,

=logv-logy, =k

I v '-,
= Iug‘ ~— =k
L vy )
|"' A
iV
= &kt = log| — (2}
i\. -1.: A

substituting this value in equation (2), we get:

(11
k-2=log| — |
10,

(11

=k =-log |
2 Lo,

Therefore, equation (2) becotnes:

]imflllx h{'l:\
log| — |-1=log| =
2 L0 Ly, )
.rr ]
2log| - |
‘-E'-. ..I'.-_: S
ﬁf—ﬁ ~(4)



Mow, let the time when the number of bacteria increases from 100000 to 200000 be £
y=2wati=#

From equation (4), we get:

=10
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Consider the given equation

[2+sir‘| XJ dy
= o —cosx
14y

Ix

- dy - ocosxdx
(1+v)  [2+sin x)
Integrating both the sides,
Ay - COs XX
= =
I[lﬂf} I[2+sir‘| x )
= logf{1+y) = -log{2+sin x)+log C

= logf{1+y) +log{2+sin x) =log C

= logf{1+y)[2+sin x)=log C

= [1+y){24sin %)= C...(1)

Given that v(0) =1

=[1+1)[2+sin 0)=C

=C=4

Substituting the value of Tin equation (1), we have,
= [1+y](2+sin x) =4

4

=) - mrEnyg

Sy 1..(2)
(2+sinx) T

We need to find the value of y[j—g

Substituting the value of ><=% inequation (2], we get,

*#hjote | Answer given in the bool is incorrect,





