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1. We start by finding an expression for slope for the given family.
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The expression for slope must be independent of the parameter &, so solving for k in the
family equation we have
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At a point of intersection, the slope of the orthogonal trajectory is
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This is a seperable D.E. and so
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3ydy=-2xdx=> [3ydy :J.—Zxdx:>3—;——=——x2 +C, = 3y* =-2x"+2C,

Re-labelling 2C, = C, the family.of orthogonal trajectories is 2x* +3y° =C..

The picture looks like this.




2. We start by finding an expression for slope for the given family.
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At a point of intersection, the slope of the orthogonal trajectory is
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This is a seperable D.E. and so
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Note: The D.E. is satisfied when y=0, so C can be any real number.

C .
The family of orthogonal trajectories is y> =—, where C is any real number .
X

The picture looks like this.




3. We start by finding an expression for slope for the given family.

y=kex:>2:ke"
dx

The expression for slope must be independent of the parameter &, so solving for k in the
family equation we have
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At a point of intersection, the slope of the orthogonal trajectory is ——=——
y

This is a seperable D.E. and so
yary=—a'x:-,sjy‘ary=-jarx:>-2—:—x+c1 = y* =-2x+2C,

Re-labelling 2C, = C, the family of orthogonal trajectories is y*==2x+C or

x=—ly2 + B, where =<
2 2

The picture looks like this.




4. We start by finding an expression for slope for the given family.

y:—-———1 =(x+k)” :>-f‘51y—=—(x+k)‘2 S
X

+k dx (x+k)*

The expression for slope must be independent of the parameter £, so we eliminate &k by
observing
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At a point of intersection, the slope of the orthogonal trajectory is Y__ N3
e (=) ¥

This is a seperable D.E. and so

3

yzdy=dx:>jy2dyéj-dx:>~¥§—=x+cl:>y3=3x+3C1

Re-labelling 3C, = C, the family of orthogonal trajectories is y3 =3x+C or

x =ly3 + B, where B=-—§-

The picture looks like this.
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