Long Answer Questions-Il

[6 Marks]

Q.1. Solve the following differential equation: 3eXtany dx + (2 - e¥)sec’ydy = 0,

T

given that when x =0,y =~
Ans.

Given, 3e'tan ydx+ (2 - e') sec” ydy=0
= (2 -¢e")sec’ ydy= - 3 tan y dx

sec? y 3c*
t:mydy 2—e*

sec? y dy » ¢" dx
== f fan y ::3~' 2%

= log|tany|=3log|2~-¢'|+1logC

= log|tany|=log| C. (2 - &)’

= tany=C|(2- e“)“
Putting z = 0, y =7, we get
= tang = C(2-)

= 1=C(2-1p

= =0

Therefore, particular solution is

tany = (2- e¥)3.

Q.2. Solve: © dy — ydx = mdx

Ans.



The given differential equation can be written as

2
_d_y_= VIiiy 4y’z#0

dx T
Clearly, it is a homogeneous differential equation.
Putting y — vx and & — v+ 23 init, we get
8Y= dx dx » WE g

z2 1Pz pvx
dx T

dv 3

= Ty = \/1+v
iv dx
= g — 9ax
V12 3

Integrating both sides, we get

[ Adv— [ Lax

= loglv++/1+ 0% =loglz|+logC

= |v+4/1+02| = |Cx|
> |3+y1+%|= |cxl [-: v=y/z]
= {y+ zZ +y%)? = C*zt [Squaring both sides]

Hence, {y+ /22 +y2}* = C%z* gives the required solution.

Q.3. Find the particular solution of the differential equation

(1+2°)F + 62y = (1+2%)

given thaty =1 when x = 1.

ANsS.



The given differential equation is

(1+2%)3 + 622y = (1+22)

dy 622 _ 14z2®
P )T L

s dy - __ 6z? _ 142
It is in the form of - +Py=Q, where P = W,Q_ e

6z2

IFZE’IP dx :ef 1iz3

322 At
e B gdls [Let 1+ 2 =t= 3z2dx=dt]

|
0
N
w

2

7 loo 5 19
= e_l()b!: cJUl.,(- - t_

(1+x")?

Therefore, general solution is

y.(1+:l:3)2:fi:—:’: x (1+z% Pdx+C

=[(1+2*)(1+2*)dx+C = [(z° +z* +z® +1)dx+C
y.(1+z* =2 +Z +Z tz+C

Putting y = 1, x = 1, we get
4=2+31+3+1+C
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Required particular solution is y(1+ z* = % g 3 % + % +&F

Q.4. Show that the differential equation (xe¥ + y)dx = xdyis homogeneous.
Find the particular solution of this differential equation, given that x =1 wheny =

1.



AnNs.

Given differential equation is,

2y ¥
Fdzy)= 220 _y0ze" W _yop(gy)

Hence, given differential equation (1) is homogenous.

d
> —vt+z. L

Let y=v = = e

Now, given differential equation (i) would become

dv e 4vx
’U+(BE = ——

= vtz e 4up

dx
dv v

= ==
T.o-=e
dv _ dx
ev T

= [eldv= d—vv
c—v

= T =logz+C



ST, |

s logz +C
er

= e%.log:c+0e¥ +1=0
Putting x = 1, y = 1, we get

elogl+Ce+1=0

The required particular solution is

e%.logz—%e% +1=0 or e%logz—e% 141=0

-2y

n° (=) — y|dx =0
Q.5. Show that the differential equation [m o (-“’) y] Ty is
homogeneous. Find the particular solution of this differential equation, given
that y = ~when x = 1.

Ans.

Given differential equation is,

[zsin? (2) —y|dx+zdy=0
ey o FIRE) (i)
Let F(z,y)= ; zﬂzz(%)
Then F(Az,\y) = % = /\Oﬁ =AF (z,y)

Hence, differential equation (7) is homogeneous.



Now, lety=wx = %:v-{—m

Putting these value in (1), we get

dv vx~::sin2;
EZT
dv z{v sin’v}
R
= v+z¥ —p_sin?v
dx
dv .2
= g% _ _
:I:dx sSm- v
= dv. _  dx
a0 T

Integrating both sides, we get
= [cosec? vdv=— [2dx
= —cotv=—logz+C
= logz — cot (%) =C
Putting y =% and x = | in (if), we get

log 1 —cot-} =C

Hence, particular solution is
y
logz —cot (3) =—1

= logz—cot(3)+1=0

dv

dx



Q.6. Find the differential equation of the family of
(z=hP+(y= kP =7

curves

Ans.
Given family of curve is:
(2= hP+(y- kP =1 ()
Differentiating with respect to x, we get

= 2(z- h)+2(y- k).% =

= = R )

Differentiating again with respect to x, we get

“where h and k are arbitrary constants.

dy . - h
ay  Jewe ng| [ biEobi— -
a { (v kP }_ { (v kf [[Bomen, L)
[ REorr) g2 ;
sl i {W}_ o .. (iii) [From (i)]
Sa dy 2 h 2
From (i) (H;) = (: k)
. (@ e
dx (v-k°
Adding 1 both the sides, we get
dy)2 (z by (= hPi(y k)
= (= 1= +1=
(d" (v kP (v k7
Putting exponent (power) % both sides, we get
[ dy )2 lE r? E s
_(d! i [(y k)’] (v k)
2 g i
dy : Il r2 ok ﬁ . sss
= (5) +1_ P [Using ('iii)]
3/2

> (&) ] o



dy  z(2log z+1)

Q.7. Find the particular solution of the differential equation * S ¥¥¥ cos y

given that y = Zwhen x = 1.
Ans.
dy z(2logz 1)

Given differential equation is G- = e

= (siny+ycosy)dy=x(2logx+ 1)dx

= [sinydy+ [ycosydy =2 [zlogzdx + [z dx

= fsinydy+[ysiny—fsinydy]:2[logr%—f%.%dx]+fa:dx
= [sinydy+ysiny— [sinydy =z?logz — [zdx+ [zdx+ C

= ysiny=x’logx+ C -

It is general solution.

For particular solution, we put y =3 when x = |

(1) becomes 7 sing =1.logl+C

z=C [ logl=0]

Putting the value of Cin (i), we get the required particular solution
ysiny =z*logz + 3

Q.8. Show that the family of curves for which the slope of the tangent at any point
o
(%.7) onitis 2xy 7 is given by x% - y? = Cx.

Ans.



We know that the slope of the tangent at any point on a curve is L.

dx
" dy T
Therefore, e T
2
1=
dy =2 5
= E = ) ...(I)

Clearly, equation (1) is a homogeneous differential equation. To solve it we make substitution

Yy=vx
dy dv
= —=vtzg

Putting the value of y and % in equation (7), we get

S e
= l”’ﬂ,dv:%
= vznldv=—%

Integrating both sides, we get

fvz—z"ldv=—f%dx

or log|v? - 1| = —log|z| + log|C|

or log |(v2 - 1) (x)| = log |G|

Replacing v by % we get
yZ
(£ -1)z=x01
= (y*—z2)=1Ciz

= z?-y?’=Cx (where+ Cy=C)



