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Orthogonal trajectories, therefore, are two
families of curves that always intersect
perpendicula...]
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Given family of curve

STEP 1

Eq 1

Find the differential equation for the given family ...]
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Example #1 Find the orthogonal trajectories of all parabolas with vertices at
the origin and foci...]
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STEP 3: Solving the differential equation by method of separation of variables

, family of ellip...]
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Orthogonal Trajectories

Solution
STEP 1: Differentiate

STEP 2: Differential equation of the orthogonal traje...]
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STEP 3: Solving the differential equation by method of separation of variables

dy
dx

—ydy = 2xdx
J2xdx+ [ydy= [0 integrating both sides
¥

2. Y
P+ T=C

2x2+y?=C

2x% + y? = b2, family of ellipse
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STEP1: Differentiate

—2xy?

STEP 2: Differential equation of the orthogonal trajectories

dy 1
[R5 i

dy _
dx

STEP 3: Solving the differential equation by method of separation of variables

xytdy = —dx

dx
Sy
Jyray=-]
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Exponentiating both sides, we get:
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yAax? +y?) =c?
y = csinx

y2=x%(1-cx)

THANK YOU!
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* Suppose that we have a family of curves given
by

fey.c)=0
and another family of curves

gy, k) =0
such that at any intersection of the curves of the
family

g(x,y,k) = 0 with a curve of the

family f(x,y, ¢) = 0, the tangents of the curves
are perpendicular.
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Orthogonal trajectories, therefore, are two
families of curves that always intersect
perpendicularly.
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METHODS

Given family of curve  f(x,y,¢) = 0 Eq1
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B=] STEP1  Findthe differential equation for the given family of
S curves, by differentiating Eq 1
3
o= dy
= =fxy) g2
dx
STEP2  Findthe differential equation of the Orthogonal
Trajectory
it Eq3
or Gy (%) q
STEP3  Separatingvariables and integrating the above differential equation

we get the algebraic equation of the family of orthogonal trajectories
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JEERBIB Find the orthogonal trajectories of al parabolas with vertices at
the origin and foci on the x-axis
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STEP 1: Differentiate Eq 1
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STEP 2: Differential equation of the orthogonal trajectories

a1
dx " [0y





