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Question # 1
Check each of the following equations written
against the differential equation is its solution.

.o dy o
(1)xdx—1+y, y=cx—1

o o dy 2 1
29+ 1)2 =0, —c—1
(ii) x*(2y+1) y+y=c ;

(iii) y%_ezle’ y* = 2x+e* +c

2

. ldy _ o
(lv)xdx 2y =0, y = ce

dy _ y2+1
(V) dx - e_x B

Solution

y = Tan(ex +c)

(1) x%=1+y

_ dy _dx
= xdy—(1+y)dx = m—7
Integrating both sides
ﬂ:jﬂ
I+y X
= In(I+y)=Inx+Inc

=Incx
= l+y=cx

= y=cx—1 Proved

o dy .
(i) x (2y+1)dx 1=0

= x2(2y+1)%=1 = x*(2y+1)dy=dx
= (2y+1)dy=i2dx
X
On integrating
1
2y+1)dy=|—dx
I( y+1)dy Ixz

= ZJ-ydy+J.dy=J-x_2dx

2 —2+1
y X
2-—+y= +
= Ly YE T
2 X
= Yy +y=—+c

-1

= y2+y=c—§ Proved

dy 2x =1

(iii) ya —e

dy _ 2x _ 2x
= Y = I+e = ydy = (1+e )dx
On integrating

'[ydy = I(1+62x)dx

2 2x

y e C 2 2x

L =yt t- = = 2x+e" +c
) 2 2 4

= y? = 2x+e* +c

@iv) lﬂ—2y =0
x dx
1 dy dy
9 _ 9 & _»
Toxar Y T T
= 2 = 2xdx
On integrating
j@ = 2'[xdx
y

2
= Iny = 2-%+lnc

= x*+Inc
= x’Ine+Inc ~ Ine=1
= Ine" +Inc
= Iny = Ince®
=y = ce”  Proved
W DorH D ey
dx e’ y+1

Integrating both sides

d x
:>Iy2i1=jedx

= Tan'y = ¢* +c¢

= y = Tan(ex+c)

Solve the following differential equations:
Question # 2

dy 3
dx Y
Solution
% =-y = d—; = —dx

On integrating

[ - ~fa
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Iny = —x+Inc
= —xlne +Inc

=Ine *+Inc

X

= Iny = Ince” =y =ce

s lne=1

X

Question # 3
vdx+xdy = 0
Solution
vdx+xdy = 0 = ydx = —
Ll D
X y
On integrating
Inx = —Iny+Inc

= Inx = ln£
y

= x =

Question # 4
gz_l—x
de

Solution Do yourself

Question # 5
dy _y
— = =,(y>0
dx _x2 (y )
Solution
dy _ ¥ dy _
a2 = v X “dx
Integrating
= [
y
—2+1

—2+1
-1
= Iny = {—1+lnc

= Iny = +Inc

= Iny = —%+lnc

= Iny = —élne+lnc

1
= Ine *+Inc
1 1

= Iny=Ince* = y=ce-*

Solution
sin ycosecxﬂ =1
dx
. dx
= sinydy = COSec x
= siny dy = sinxdx
Integrating
Isiny dy = Isinxdx
= —COSy = —COSX—C
= CcOsy = cosx+c
Question # 7
xdy+y(x=1)dx = 0
Solution

xdy+y(x—1)dx = 0

- 2= 1y
y X

= @ —(ﬁ—l)dx
y X X
dy

= —

<
I
[
7\
p—
|
==
N—
&

On integrating

J‘ﬂ = —I(l—ljdx
y X
= Iny = —x+Inx+Inc

= —xlne+Inx+Inc

= Ilne*+Inx+Inc

= Iny =Ilncxe" = y = cxe™”*

Question # 6

sin ycosecxﬂ =1

dx

Question # 8
2
x +1 x dy
= —— (x,y>0
y+1 y dx (x.y>0)
Solution
X+l xdy
y+1 y dx
x2+1dx: y+1
X y
On integrating
2
.[x +1 di = J-y_—l-ldy
X y

- j(x_j%j = j@%)dy
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= J-(Hij dx = I(H%)dy
:>jxﬁ+}%k=j@&jé@

2

= %+lnx = y+Iny—Inc
2

= %lne+lnx+lnc = ylne+Iny

2
X

= Ine? +Inx+Inc = Ine’ +Iny
X

= Incxe? = Inye’

xz xz

2

= cxe? = ye’ ie. ye' = cxe
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d

= (xz—yxZ)ay = -y —xy’
Y

d
= X2(1—y)a = —y2(1+X)
I-y 1+ x

dy = ———dx
y? Y 2
Now do yourself

Question # 9
ldy 1 2
——=—1+
xdx 2 ( Y )
Solution Do yourself

Question # 10
2x° yﬂ =x" -1
dx

Solution Do yourself

Question # 11
dy = 2xy
— 4= =
2yl
Solution
dy  2xy
- 4+ —
2yl

ay _  __2xy
= T T2+

2y
= x|1-
x( 2y+1j
_ x(2y+l—2yj
2y+1

= L x( ! ):> (2y+1)dy = xdx

dx 2y+1
Now do yourself

Question # 13
sec” xtan ydx+sec’ ytan xdy

Il
)

Solution

sec’ xtan ydx+sec’ ytanxdy = 0

= sec’ xtan ydx = —sec’ ytan xdy
2 2
sec” x sec
dx = — J

tan x tan y

On integrating

2 2
J'sec xdx _ _jsec yd
tan x tan y

i(tanx) i(tan y)

d
Idxtanx dx = _I ytany b

=

= Intanx = —Intan y+Inc
= Intanx+Intany = Inc
= In(tanxtany) = Inc

= tanxtany = ¢

Question # 12

(xz—yxz)% +y +xyP =0

Solution

(xz—yxz)% +y +x? =0

Question # 14

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

dx d ‘
5= :I)NIXZﬂ ........... Q)

Now consider
1 A B

y(1—2y) y 1-2y
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= 1=A(1-2y)+By .......... (i1)
Put y=0 in (i)
1 =A(1-2(0)+0 = A=1

Put1-2y=0 = 2y=1 = y=%

1 = 0+B(%j = B=2

o —+ 1,2
y(1-2y) y 1-2y
Using in (1)
dx 1 2
2vx (T’l—zyjdy
1 2
= ;dy+jl_2ydy
1 -2
d
—(1-2y)
_ 1 dx( y
24+x J.ydy J. 1-2y Y

Iny—In(1-2y)-Inc
In(2+x)+Inc = Iny—In(1-2y)

Y

=
= In(2+x) =
=
=
(1-2y)

Inc(2+x) = In

Y
(1-2y)
= y =c(2+x)(1-2y)

= c(2+4x) =

Alternative (< *)

24+x y 1-2y
a5 = M5y )@
= I;dy+jl_2ydy
1 2
= J‘;dy—jmdy

d

4 (2y-1)
(g ®Y
2+x =[S o1 Y
In(2+x) = Iny—In(2y-1)-Inc

In(2+x)+Inc = Iny—In(2y-1)

OV

Inc(2+x) = In

U

c(2+x) = Y

in (ii)

%

. Yy _
ie. 1) c(2+x)
Review
o .[tanxdx = 1n|secx| = —1n|c0sx|
o .[cotxdx = 1n|sinx| = —1n|cscx|

o Isecxdx = ln|secx+tanx|

o .[cscxdx 1n| cscx—cotx|

Question # 15

1+c0sxtany% =0

Solution

1+cos xtan y% =0

= cosxtany% = —1

1
COoS X
= tanydy = —secxdx
On integrating
.[tan ydy = —.[secxdx

= tanydy = — dx

= —1n|cosy| = —1n|secx+tanx|—lnc
= 1n|cosy| = +1n|secx+tanx|+lnc
= In|cosy| = 1n‘c(secx+tanx)‘

= cosy = c(secx+tanx)

Question # 16
y— x% = 3(1+x%)
Solution
y—x% = 3(1+x%)
= y—x% = 3+3x%
= y-3 = 3x%+x%
= (3x+x)%
= y-3= 4xiZ = % = 4y”l_y3
Now do yourself

www.mathcity.org



FSc-II / Ex- 3.8 -5

Question # 17 Question # 20
sec x + tan y% =0 Solve the differential equation % = 2xgiven
Solution that x=4 when =0
sec x + tan yﬂ =0 Solution
dx dx dx
d E =2x = — = 2dt
= tany—y = —secx x
dx = & _ 2jdt
= tanydy = —secxdx x
Now do yourself as Question # 15 = Inx = 2t+Inc
Question # 18 = Ine* +Inc v Ine* =x
(ex+e—X)ﬂ et = Inx = Ince”
dx 2t .
Solution = x =ce ... (1)
o dy B When =0 then x=4, putting in (i)
(e te )aze—e 4 =ce®® = 4=cé
e —e* = 4 =c() = c=4
= dy = JEgpE: dx Putting in (i)
On integrating = x = 4¢”
J‘dy _ Iex —e” Question # 21
de Te Solve the differential equation %+ 2st = 0.
el X+ —X
— y = dx(e ¢ ) dx Also find the perpendicular solution if s =4e ,
e +e” when 1 =0
= y = ln(ex+e_x)+c Solution
§+2 t=20
Question # 19 dt st =
Find the general solution of the equation ds ds
dy 5 ] ) :E__Zt = — = =2tdt
——x = xy~. Also find the perpendicular ) )
dx On integrating
solution if y =1 when x =0. ds _ —ZItdt
Solution s
dy 2 dy 2 1*
dx X =Xy dx X+ Xy = Ins 2 > +Inc
_ 2
= % = x(1+y2) = dy2 = xdx = —t"+lnc
d Y = Ine” +lnc - Ine'=x
y 2
= j = jxdx = Ins = Ince™”
1+ y2 2
o = s=ce’ ... (1)
= Tan''y = T When 7 =0 then s =4e, using in (i)
52 4e = ce ™ = de = c(
= y = Tan 7+c — c=4e
Putting in (i)
s =dee”
= 5 = 4"
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Question # 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
Number of bacteria initially =200
No. of bacteria after two hours = 2(200)
= 400
2(400)
=800 Ans.

No. of bacteria after four hours

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

) velocity of ball at any time 7

(>i1) distance travelled in any time ¢
(iii))  maximum height attained by the ball.
Solution

1) When a body is projected upward its
acceleration is —g . (where g =980 cm/sec?)

1.e. acceleration = ﬂ = —
o dt &>
where v is velocity of ball.
dv
= — = —-980
dt

= dv = -980dt
On integrating

[dv = 980 dt
= v =-980t+¢ ........ )
Initially, when #=0 then v =2450cm/sec
2450 = -980(0) +¢,
= ¢ = 2450

Putting in (i)
v = —980¢+ 2450

o . dx
S locity = v = —
i1) Since velocity = v I
where x is height of ball.
= & _ —9801+ 2450
dt
= dx = (-9807+2450) dr
Integrating

jdx = j(—980r+ 2450) dr
t2

2

—4901* +2450t + ¢,

Initially, when ¢ =0 then x=0

0 = —490 (0)+2450(0)+c,

= ¢ =0

= x = —980 = +2450t+c,

= x =

Putting value of ¢, in (ii)
= x = —4907*> +2450t+0

= | x = 2450t —490¢>
iii)
s v = —980r+2450

When body is at max. height then v=0
= -980r+2450 = 0

2450

= 980r = 2450 = I_W

= t = 2.5sec
Since x = 2450t —49807°
When ¢ =2.5sec
2450(2.5)—490(2.5)°
6125-3062.5
= 3062.5
Hence ball attains max. height of 3062.5cm.

X

Book: Exercise 3.8 ,page 177.
Calculus and Analytic Geometry Mathematic 12
Punjab Textbook Board, Lahore.

Available online at http://www.MathCity.org in
PDF Format

(Picture format to view online).

Updated: 11-9-2017.

These resources are shared under the licence Attribution-
NonCommercial-NoDerivatives 4.0 International
https://creativecommons.org/licenses/by-nc-nd/4.0/

@080

Under this licence if you remix, transform, or build upon the

material, you may not distribute the modified material.

www.mathcity.org



