Answer on Question #64582 — Math — Differential Equations

Question
Find an equation of orthogonal trajectory of the curve of each of the following:

i)

x = Cy?
Solution
Differentiating x = Cy? with respect to x
ey ®
) 1=2Cy o
Y _
where ==Y
Substitutingy’ —» (—=1/y")
1
Y Ty
dx
dy _ _
Integrating both sides
—2C [dx = f‘i—Y,

—2Cx + k; = In|y]|,

—2Cx + Ink, = Inly|,

—2Cx =ln M,
ko

Answer: y = ke 2¢*,



Question
Find an equation of orthogonal trajectory of the curve of each of the following:
i)
x?+y?%=Cx
Solution

Differentiating x2 + y? = Cx with respect to x:

dy
2x + Zya =C.
Substitutingy’ - (—1/y")

dx
ZX—Z}/E— C,
dx
2x —C = Zya,

dy(2x — C) = 2ydx.
Integrating both sides

dy _ dx
IE— fo—C'

1 1

5In|2y| = ZIn|(2x — C)],

y=x+tkory=—-x+k.

Answer:y=x+k; y=—x+k.



Question
Find an equation of orthogonal trajectory of the curve of each of the following:

iii)

y = er
Solution
Differentiating y = e“* with respect to x
dy
—=C Cx
dx ¢
Substitutingy’ - (—=1/y")
;—; = Ce%,
dx
_IX _ rpCx
ol Ce"*,
—e~%dx = Cdy.

Integrating both sides

—[edx =C [ dy,
1 —cx —
ce Tt k, = Cy,
e +k, =C?%,

e—Cx

+ k.

y="5

e—Cx

Answer: y = + k.

c?



Question
Find an equation of orthogonal trajectory of the curve of each of the following:

iv)
xy==0C
Solution
Differentiating xy = C with respect to x
y+ x% =0
Substitute y’ - (—1/y")
y+x ;_; =0,
dx
y-x2=0,
xdx = ydy
Integrating both sides
Jydy = [ xdx,
y2—x2=k

Answer: y? —x% = k.



Question
Find an equation of orthogonal trajectory of the curve of each of the following:
v)

y2=x?+Cx

Solution
Differentiating y? = x2 + Cx with respect to x

dy _

ZyE =2x+C.

Substitute y’ - (=1/y")

2y =2x +C,

dx
—ZyZ—i =2x+C,

dx __dy

2x+C y

Integrating both sides

dx d_y
_2f2x+C_fy'

—In|2x + C| + Ink; = In|y|,

kq
——=n
[2x+C| |y|’
_ k
Y= 2x+C’

Answer: y = Py
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