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Exercise 3.8

Q1. Find that each of the following equations written against the differential
equation is its solution.

3 x2=14y , y=Cx-1

Solution
y = Cx-1
y+1=Cx ........... (a)
taking differentiation on both sides

dy _
dx =C

Now

XY =X.C ..o (b)

dx

putting the values of ';—i in above eq.(b)

I+y =1 +y

Hence the required result

ii. xﬁ(zwng -1=0.....(a), yi+y =c ,-t
Solution
. o 1
s el P

Differentiating both sides by 'x' we get

Y 4+ Y

)
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2y +1) 2 =1
x2(2y +1) £~ 1=0

Hence the result putting above this line in L.H.S of(a) we get,

1=1=10

d
L. e2r=1, y2=e2x+2x+]

iy

Solution
yL-e2x=1 (a)
y? = e®*42x+] (b)
Differentiating w.r.t of eq (b) both sides by we get
dy r 2y — dr 2x
L (y?) = e +2x+1]
2y ;—i =e?*x2+42
dy _
Y e e +1

d
yd—':—ezx =e* +1—e**=1

Hence the result.

iv %:—i-Zf=ﬂ. el
Solution
ﬂ_i_zy —§ 3 PO (i)
y=Crey L) Wlil)

Differentiating (i) w.r.t 'x" we get
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dy
dx

2. C e** putting the value of ‘e’

= () x ex” from eq.(ii

= EX'jl"
1 dy e &
LY =5 @xy)-2y
=2y-2vy=0
Hence the required result
dy _y*+1 =
V. Fat el L tan(e* +C)
Solution
dy —y’+1
dx e X m

y =tan(e* +C)........ (ii)
from (i) Diff. w.r.t 'x' gives
dy _
- Sec?((e* +C)

dy _ J
= 1+tan2((e* +C) x e*

=(1¢y)e” by ii)
dy. L (1+y%)
dx 2 e x

Hence the result

Q2. Solve the following differential equation.

q:ly__
dx Y

Solution
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Integrating we have
_fi dy = —[1dx

In y=-x +C,

.f = E—I +Ly — E—H ) EC-_[

y=Ce™

Q3. ydy +xdy=0

Solution
ydx +xdy=0
y dx =-x dy
1 iy 1
= dx = — ;d'f

Integrating on both sides we get
1 i 1
[rdx = =] dy
In(x) =-In(y) +In C
In(x) +Infy) =InC
In(xy) = InC

xy=C

d 1-x%
Q4. 2=

dx ¥
Solution

Separating variable we get
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Jydy = [(1-x)dx

3 J1dx — [xdx
L RN~
> X0 Ky

2

y2 =2x-x* +20,
y? =x(2x) +C
. ¥
Q5 = (y>0)
Solution

Separating variable we have
1 1
;d:}" = — dx

x2

Integrating variable we have
1 1
Jr; dy = s dx

Lny= [x"2(1)dx

2+1

_ X

Llny = i1 +C;
lny= &+¢,

y = E—xl+c,

Q6. Siny.Cosec.x %" =1

Solution
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1 dy _
Sinx dx

Siny Cosec x = ﬁ
Separating variables gives
JSinydy = [Sinxdx
-Cosy = -Cosx +(,

Cosy=Cosx+C WhenC=-(,

Q7. xdy +y(x-1)dx=0
Solution
xdy +y(x-1) dx=0
xdy = -y(x-1) dx
Separating variables gives
Sdy = —()dx
:__id}- = —(1 - dx
Integrating on both sides, we have
fiay = (- S
fidy = =/[1ldx + [~ dx
Lny=In|x| x+n|C|
Lny=In|Cx| x+In|C|
Iny-nCx=In|e™ |
In(Z) =Inje™ |
()=

y=Cxe™
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¥+l xdy
Q8. y+1  y dx
Solution
¥ 41 x dy
y+1 - y dx

Separating variables we have

% +1 +1
TR Ldy
y+1 ¥

(x+cx = (x+)dy
(x+)dy = (x+7)dx
Integrating both sides we have,
Ja+3)dy = fx+)) dx
y#ny = THn(x) +in(C)

Inye¥ -In ex=t_—2

el =
hﬂllrl’_'.:a:]I & 2

ye¥ w22
S B -

Cx

ye¥ = Cxe*' /2

@9, 1= Hiey)
Solution

Separating variables we have

1 x
1y dy = -7 dx

Integrating both sides gives
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tan~!(y) = 2112—2 +y

= "
tan~1(y) = 5 &

20y o =3
Q10 2x ?E—K 1
Solution
2.dy _ o
2% ?E—H —1

Separating variables, we have

x2 -1
=

2y dy=

Integrating bothsides, we have
1 1

F2ydy = J(1 =) dx

y? =_f1:ix+j'x% dx

1
}rz = x+—+C
X
dy . Zxy _
Qll. dx  2y+1
Solution
d}r+ 2xy
dx 2Zy+1
B i 2
dx 2y+1
dy _ Zxy+x-2Zxy
dx  2y+l
ol SRR
dx Zy+1

Separating variables we get
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2y + 1) dy = [ xdx
[2ydy + [1dx = [1dx

Z
y? +y =x?+':'1

!2
y(y+1) = ?+C1

Ql12. (x? —-x%y) %ﬂrl +xy* =0

Solution

X>(1-y) =+ (1+x) =0

A=Y =-y (1 +3)

1+x

1-
Dy = (3 x

5

-y = (G - Ddx

JC -y = JiG—Ddx
Jody +]——rdy = [ dx +[()dx
Lny% = —xl +inx+C

1
=lnx-=+C
X

Q13. Sec’xtanydx + Sec’ytanxdy = 0

Solution
Sec?xtanydx + Sec?ytanxdy = 0

Sec’ytan x dy = —Sec’x tan y dx

3 z
Sec’y , Sectx ,
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Sec? Secix
[ =ZEdy=-f dx
tany tanx

Intany=-Intanx+In |C|
In [tany| =Intanx=In |C]|
In [tany tanx| = In |C|

tanxtany=C

d d
Q14 y-x =2(y*+27)
Solution
dy _dy _
_QH _KE - 2}'2 Y

Separating variables , we have

(24x) o =2y% -y

1 1
gl l'i}" = ;dr
1 _y
y(1-2y)  142%
1 1 1
— 4 —]
[:.r (l—zy}]dy 1+2x &

Integrating both sides we get

1 1
J [1.7 _I_{1—z:,rj]'d:"i _-[1+2x dx

1 z _
f;d}' _lz:,r—il'd}'r _J'1+2x

Iny—1In(2y-1) =In(24+x) +In C

In {2:_1} =InC(x+2)

Y _ = ¢ (x¥D)

dy-1
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Solufion
1+Cos xtanv:—: =10
Cos xiﬂny:—i = -1
Separating variables we have

tany dy = - C;ﬂ dx

—SIny  dy =Sec x. dx

Cosy

Integrating both sides, we get

J(Cosy) ' (=Siny) dy = [ Secx dx

Ln |[Cosy| =In |Secx+tanx | +In |C]|
Ln{Cosy| =In |Secx+tanx C |

Cosy=C(Sec x + tan x)

{4 dy.
Qlé. y X —3('I+xdx)

Solution

dy dy

-y——= $ow—

WX 3(1 xdx)

dy dy

- N N= 4 e,
) 23, 3+3x

dy _
¥-x =3

Ax Y =3y

dx

Separating the variables

-4 = ; l
ﬁd‘}' = dx
2_dy =2{dx
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[Zdy = [= dx

y-3 X

4In(y-3) =Inx+In C
In(y — 3)* = In'x,
(r—3)*= xC
y-3=(Cy x)/2 = C x'/a
y-3= (G x)Ya = xlf‘f‘tﬂ'i Ya=C x"s

y = 34+C xlf"l{-

Q17. Sec x +fan y% =0
Solution
Sex x +tan yj—: =0
Separating variables we have
tan y. Sec x +tan y :—i' =-Sexx
Integrating both sides we give
Sin v

= Edy=j'5£cxdx

INnCosy=In(Secx+tanx) +InC
INnCosy=InC [Sec x + tan x)

Cosy=C(Sec x+ tan x)

—yy Ay _ o
Ql18. (e*+e™) —~=e*—e™
Solufion

dvi= 1522 "y dx
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Q19. Find the general solution of the equation :—: -x = xy2. Also find the
particular solution if y=1 when x =0.

Solution
:—f = x+ xy?
= =x(1+y?)
1_dy =xdx (i)

1+y?

Integrating both sides of (i) gives

1 _
f1+~_.r2 dy =[xdx
xZ
tan'1y=2—+£‘ (a)
Put y=1 and x=0 in ,we get

tan~1(1) = 23+ c =

A
i
O

2
Thus tan~!(y) =?;—+;

Q20. Solve the differential of % = 2x given that x=4 when t=0.

Solution

= dx=2dt...........(J)
Integrating both sides of(i) give
[= dx=2[dt

Inx=2t+InC
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x= Ce?t
using condition x =4 when =0 in ii.
4=_Ce20=] =C =4

X, =4

Q21. Solve the differential equation f + 25t = 0. Also find the particular
solution If $ =4e when t = 0.

Solution
ds
E_l_ 25t = 0

ds
O\ 525t

SdS=-2tdf..........{J
Integrating both sides of (i) gives
[ as=-2dt
In$ =25+ inc
INS-InC=-*
Ir‘% =-t?
.:E =et = §=Ce"
S=4ewhent=0
4e=C.e
S=4ee™ = S=4C

§ = 4el 7™
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Q22. In a culture, bacteria increase at the rate proportion to the number of
bacteria present. If bacteria are 200 initially and are doubled in 2 hours. Find
the number of bacteria present four hours later.

Solution
Let P be any number of bacteria present at time 't'. then
<= KP (K>0)
OR SdP = kdt
Integrating we get,
[ dP=[Kdt
In (P} =Kt+C;
s p = Kt+c;
P=gKkt gt
LR N e’ = e

Applying given condition

That is P = 200 WHEN T=0,We get

200 = CeK@ ¢
= 200=Ce® =¢
200=C
Putting C =200 in (i)
P=200eXt.......(2)

P will be 400 when t = 2 (hours)
S0 2 becomes
400 = 200 K@

= 2 =gk = |In2=2K
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Putting K = zl In 2in 2, we get
P =200 ekt
= 200" =200 G2

=200 e (2 = (200) z
If t = 4 (hours), then
1
P=200x 2z

P =200 x 4=2800

Q23. A ball s thrown vertically upward with a velocity of 2450 cm/Sec
neglecting air resistance find

(i) Velocity of ball at any time t.
(i) Distance fraveled in any time t.
(ili) Maximum height attained by the baill.

Solution

(i) Let v be velocity of ball at any time t. then by Newton's law of motion.

dv_
dt -

= dv = —gdt ..........[J)
Integrating both sides of (i) gives
[ dv=[—gdt
v =-gt+C; ..o.onensll i)
apply initial condition t = 0 and v =2450 cm\sec. when t=0

2450 = -g(0)+ €,

= €y = 2450
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v =-980t +2450 or
v = 2450 = -g(0) +€,
C, =2450
Hence (i) becomes
v =-980t +2450 or
v=2450 -9280 1t .........[ii)

(ijh be height of ball at any time "t" we have

v=2 _ 2450 —930¢
dt

= dh = (2450-980 1) df ....... (9)
Integrating both sides of [9) we get
Jdh = [(2450 —980¢)t
h= 24501-980 +c,
hi= 2450 1490 62 +:Cx iaai (iv)
whenh=0, whent=0 =(; =0
hence (iv) can be written as
h =2450 t- 490 t*
i For maximum heightof ball v =0
Then from (i) we have
0=2450-9801

= 980t =2450

- 2150 4= Sfsec)
980 2

hence maximum height attained {in cm )

RAimax. ) = 2540 x = -490 x (22
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