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EXERCISE 3.8

Q.1  Check that each of the following equations written against the differential
equation in its solution.

0] x%=1+y y = cx-1
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(ii) x2(2y+1)g\;/ -1=0

i)y —e=1

(iv) 1 gx-2y:0

X dx
dy y*+1
M gx T &
Solution:
) d
0] xa% = 1l+y
y = cx-1
Diff. w.r.t. ‘x’
dy _
dx ~—C

Put in equation (1)
xc= 1+e*-1
XC = CX
Which is true

2 .y 1
y+y=c-3
y=eX+2x+c
2

y = ce”

y =tan (¢* + ¢)

Q) (Lhr. Board 2007)

y = cx-1 isthesolutionofxgle+y

(i) x (2y+1)%))£ -1

2 4 y= 1
y +y= C_X
Diff. w.r.t. ‘x’

dy _X
2ydx dx —

(2y+1)=
dy _ 1

1
X
1
X

X _x2(2y+1)

Put in equation (1)

X2 (2y + 1)—m

1-1=0
0=0

<5
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Which is true

1. ) d
y2+y=c—; is the solution of x* (2y + 1)a§_1:0

(iii) y% —e®*=1 — (1)

y’ = e¥+2x+c
Diff. W.r.t. ‘x’
2y %ﬁ =2e%+2
dy  2e”%+2 2(e*+1) e¥+1
dx = 2y 2 Ty
Put in equation (1)

2X
€ +1) 2X
y( y =l

e*+1-e”=1
1 =1

Which is true

. ; d
y? = e + 2x + c is the solution of ya)x( a2X I

(iv) %%—Zyzo — 1)

2
y = ce*
diff. w.r.t. ‘X’

% = cxexz. 2X

2
= 2cxe*

Put in equation (1)

1
2 2exe’-2 (cexz) =0

X
2ce’-2ce =0
0=0
Which is true
_ L ldy
y =ce” is the solution of X dx 2y =0
dy y*+1
v gt ——

y= tan (e" +c)
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Diff. w.r.t. ‘x’
d
a% =sec’ (e +¢c). e
1+ tan® (e* + ¢)
= e_X
1+y
= e_X
From equation (1)
Y+1_y'+l
e-x - e-x
Which is true
. . d 241
y =tan (¢" + c) is the solution of aﬁ = %
d
Q2 g=-y
Solution:
dy _
dx ~ Y
Separate variables
dy _
=—d
y X
Integrate
dy _
=-Jd
oo
Iny = —-X+Inc;
eIny — e—x+c1
y = X2 vy=e™
wefl= ¢ Ans.
Q3 ydx+xdy =0 (Guj. Board 2006)
Solution:
ydx+xdy =0
Separate variables
ydx = —xdy
dy _ -dx

Yy X
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Integrate
dy _ [
y 7 x
Iny = —Inx +Inc
Iy = In<
ny = Ing
C
Y = X
Ans
dy _ 1-=x
Q4 dx =7y (Lhr. Board 2008)
Solution:
dy _ 1=x
dx Ty

Separate variables
ydy = (1-x)dx

Integrate

fydy = Idx—jxdx

2 2

y - X

5 = X-5 t¢

X2
Y = 2x-F)+2
2C, =

y' = 2x-x*+c

Vv = x(2-x)+c Ans.
Q5 %ﬁ =% (y>0) (Guj. Board 2008)
Solution

d

o = r.y>0

Separate variables

dy _dx

y e
Integrate

fo e
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-1

Iy = %= +I
ny =77 +Inc
I = +1
ny =73 nc
_—1+Inc
elny e X
y — 8_71 glne vy = e
-1
y = ce* Ans.
: dy .
Q.6  siny cosec X dx = 1 (Guj. Board 2005, 2008)
Solution:
d
Yoo

siny cosecx ax =

Separate variables

. dx

siny dy = COSecx

siny dy = sinx dx
Integrate

j sinydy = j sinxdx

—COSy = —COSX +[C

cosy = COsX +¢C Ans.
Q7 xdy+y(x-1)dx=0 (Lhr. Board 2007)
Solution:

xdy+y (x—-1)dx=0
Separate variables

xdy = -y(x-1)dx
dy _ =Xx+1
y = T dx
dy _ (—_X 1)
y =X tx dx
Integrate
RSP
y X - /my
Iny = —x+Inx+Inc y==¢8

eIny _  ~—X+Inx+Inc

e
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y = e .e".e

| y = cxe™ | Ans.

2

x+1 x d .
Q8 i1y o (xy>0) (Guj. Board 2006)
Solution:

xX+1_x dy

y+1 ydx

Separate variables

2

X+1 y+1

X dx = y dy

y 1 X2 1

(9*9)‘“’: (T?) ax

dy _ dx

dy + y - Xdx + ”

Integrate

o + 19 - o
2

X
y+lny = ) + Inx + Inc
ey+|ny — eT + Inx +1Inc
X2
ey_elny - e? .elnx . eInc
X
ye’ = cxe2 Ans. oy = eM™
1 1
QY g =5 1+yY) (Lhr. Board 2008)
Solution:
ldy 1
X dx = 2 (1+y)
Separate variables
d X
—L;:1+y = 2dx
Integrate
dy 1
J-1+y -2 '[de
o 1A
an'y = 5 .5+¢
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2
tan'y = Xz+c Ans.
Q.10 2x2y%§ = x-1
Solution:
dy
2,2 _ 2
2X Yiax = X -1
Separate variables
x2—1
2ydy = ~Z dx
2
X 1
2ydy = (;z—;z) dx
2ydy = dx—x?dx
Integrate
ZI ydy= f dx—,[ X2dx
2 2 -1
2 - +l + A
y = X+ tc ns.
d 2X
Qi o +§3’—1 =X (LhF Board-2009(S))
Solution:
dy , _2xy _
dx " 2y+1 X
Separate variables
dy _ 2y
dx B X_2y+ 1
dy (1 _2y_)
dx T X\t T2y+1
dy (2¥ +1- Zx)
dx = X 2y +1
dy X
dx T 2y+1
(2y+1)dy = xdx
Integrate

2,[ ydy + I dyz,[ xdx
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2y X
—g—+y =5 +c
y+ty =35 +C
X2
y(y+1) = o tC Ans.

Q.12 (X*-yxd) % +y?+xy*=0 (Lhr. Board 2006, 2011)
Solution:
d
(¢ ) g + Y +xy2=0
Separate variables

d
Xl-y) g = VX

d
(1Y) = Y (1+X)

o = 58
-1 1 X
7o = (o) e
2 Ay o OX
-y dy+y —xdx+X
Integrate
Jyray+ Y =[x [ &
y X
-1
Yy _x=1
-1 +Ilny = 1 +Inx+c
1 + 1 - + Inx +
y ny = 5 +lnx+c
1 1
Iny+§ = Inx—; +cC Ans
Q.13 sec’x tany dx + sec’y tanx dy = 0 (Lhr. Board 2005)
Solution:

sec? tany dx + sec®y tanx dy = 0

sec? tany dx + sec®y tanx dy = 0
Separate variables

sec’y tanx dy = —sec’x tany dx
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2
sec’y —Secx
tany d tanx dx
Integrate
j sec y secx
tany tanx
In (tany) = —In (tanx) + Inc
C
In (tany) = Intanx
i _ _C
any © tanx
tanx tany = ¢ Ans.
d d
Q.14 (y—xa@ = 2(y2+a§)
Solution:
d d
yxg) =276
Separate variables
dy _ ., .0y
Y=Xgx T A +2gy
0 _ o0y dy
y-2y = 23 T Xx
d
@+x)= y(1-2y)
dy  dx
y(1-2y)  2+X
Integrate
J' dy [ _dx
y(l-2y) — °2+X
I = In2+x)+c; (1)
, _dy
y(1 -2y)
Let
1 A B
y(1-2y) y 1-2% @)

Multiplying y (1 — 2y) on both sides in eq. (2)

1 =

A (1-2y)+By

(3)
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To find A
Put 'y = 0 ineq.(3)
1 = A
To find B
Put

[uny
|
N
<
|
o

1.
y = 5 ineq. 3)

1
y(l-2y) 'y 1-2y
Integrate
_dy _fdy [_2_
y (1-2y) - y iy O

2
I = Iny—jzy_ldy
= Iny—-In(2y-1) +¢;
Putineg. (1)
Iny—In(2y-1)+c, = In(2+x) +¢;
_y _
Inzy_1 =In(2+x)+c1—cCy
In2—L =1In (2 + x) + Inc, where ¢c; — ¢, = Inc
y—-1
_y _
|n2y—1 = Inc(2+x)
_y  _
y-1 ~ c(x +2) Ans.
Q.15 1+cosxtanyg¥ =0

Solution:

d
1 + cosx tanyai =0
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Separate variables

d
Cosx tany a% =-1

tanydy = P dx
—siny _
—cosy dy = secxdx
Integrate
—siny
jcosy dy = j secx dx
In (cosy) = In (secx + tanx) + Inc
In (cosy) = Inc (secx + tanx)
cosy = c(secx + tanx) Ans.

d d
QL6 y-xg = 3(L+xg)

Solution:
d d
y—xaﬁ = 3(1+xa¥)

Separate variables

y—x%% = 3+3x%§
-3 = 3xg¥ +X9¥
y dx dx
y—3 = (3x+x)%¥
dx _ _dy
4x T y-3
Integrate
dy o lfdx
y-3 47 x
In(y-3) = %Inx+|nc
1 1
In(y-3) =3 Inx* + Inc
1
In(y—3) = Incx?

1

4

y—3 = X y = 3+cx4

ADnS.
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Q.17 secx + tany

Solution:

dy _
dx_O

d
secx + tany a))f =0

Separate variables

dy _
tany = —secx
—tany dy = secx dx
—siny _
cosy dy = secxdx
Integrate
—siny a
f cosy dy = ,[ secxdx
In (cosy) = In (secx + tanx) + Inc
In (cosy) = Inc (secx, + tanx)
cosy = c(secx +tanx) Ans.
Q.18 (e"+¢™) %ﬁ = ¢f—¢e” (Lhr. Board 2011)
Solution:
d
(eX + e-X) aﬁ - eX_e-X
Separate variables
g —e”
b= e &
Integrate
eX _ e-X
Jay =[5t o
y = Ine*+e¥+c Ans.

. . _d
Q.19 Find the general solution of the equation

particular solution if y = 1 when x = 0.

Solution:

d
a§ —x=xy

To find General Solution

- x = xy?. Also find the
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d

a% —x=xy
Separate variables

g—i = Xy’ +X

d

& XD

dy _

§2+—1 = xdx

Integrate
d
j yz—h = j xdx
X2

tany'y =5 +c  —— (1)
To find particular solution

Put vy =1, X = 0, inequation (1)

2
tan"t (1) = %L +c
_z
¢ T3

Put c¢ = % in equation-(1)

. X oz
tan"y = ot Ans.

Q.20 Solve the differential equation % =2xgivenx =4 whent=0.
Solution:

dx

dt = 2X
Separate variable

dx

” = 2dt
Integrate

dx

J& - of a

Inx = 2t+Inc

Inx 2t +Inc

€ = €
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eInx — eZt .elnc

X = ce® (1)

Put x =4, 't = 0 inequation (1)
4 = ce?©®

c =4

Put = 4 inequation (1)

= 4e* Ans.

X O

: : . ds : : :
Q.21 Solve the differential equation at T 2st = 0. Also find the particular solution

if s=4e, whent=0.

Solution:

ds
dt + 2st =0

Separate variables

ds
dt = —2st
ds
S = -2tdt
Integrate
ds
[E < o
S
2
Ins = +Inc
s = e yinc
s — e—tzlelnc
2
S =ce — D

To find particular solution
Put s = 4e, t = 0 inequation (1)
4e = ce°
= 4e
Put ¢ = 4einequation (1)
s = de.et

12
s = 4elt Ans.
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Q.22 In a culture bacteria increases at the rate proportional 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 the number of bacteria present at time t.
dp  _
dt = kP (k > 0)
Separate variable
d  _
= kdt
P
Integrate
[
Inp = kt+c; (1)
Putp=200 , t=0 inequation (1)
In200= 0+c;
c6 = In200

Putc; = In 200 in equation (1)
Inp = kt+In200 (2)

Put P = 400, t/ = 2 hourin-equation (2)
In400= 2k + In 200
In400 — In 200 = 2k

1. (400
k = 3ln (200)
1
k = 5 In2
1. . .
Put k = Eln2 in equation (2)
InP = %In2t+ln200 — (3

To find the number of bacteria presents four hour later
Put t = 4 hour in equation (3)

1
InP =5 In2 x 4 + In200
InP = 2In2+1In200
InP = In2% + In200
InP = In (4 x200)

P =800 Ans.



Mathematics (Part-11) 341 (Ch.03) Integration

Q.23 A ball is thrown vertically upward with a velocity of 2450 cm/sec. Neglecting
air resistance, find

Q) velocity of ball at any time t. (i) distance travelled in any time t.
(iii))  maximum height attained by the ball.
Solution:
Q) Let ‘v’ be the velocity at any time ‘t’ then by Newton’s law of motion
dv
a ~ 9
Separate variables
dv = —gdt
Integrate j dv = —g _[ dt
v = -gttc (1)
Put v = 2450cm/secandt=0ineq. (1)
2450 = 0+
C1 = 2450
Put ¢ = 2450 in equation (1)
% = —980t + 2450 (2) ! (taking g = 980)
(i) Let ‘h’ be the height attained at any:time ‘t’.
dh
at = 2450-980t
Separate variables
dh = 2450 dt — 980t dt
Integrate ,[ dh = 2450 ,[ dt - 980,[ tdt
h = 2450t —980 E +C
h = 2450t—490 t° + c; 3)
Put h =0, t =0 inequation (3)
0 =0-0+c,
c, =0
Put ¢, = 0inequation (3)
h = 2450t - 490t° (4)

(iti)) ~ The maximum height attained by the ball when v =0
—980t+2450=0
980t = 2450
2450
980 - =2.5Sec
Put  t=2.5sec inequation (4)
= 2450 (2.5) — 490 (2.5)
h = 6125-490 (6.25) = 6125-3062.5
= 30625cm  Ans.





