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Two curves are orthogonal if their tangent lines are perpendicular at each point of intersection. Are the given families of

curves orthogonal trajectories of each other? That is, is every curve in one family orthogonal to every

family?

N

y=ecx, x*+2y*=k 2 /]zu (""“
s, the given families of curves are orthogonal trajectories

_J No, the given families of curves are not orthogonal trajectories.

Sketch both families of curves on the same axes.
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The WebAssign "Watch It" is much better
than my treatment.

I left out looking for the slope when the
curves intersect. ¥hey occur when
y=cx* Substitute cx* for y in the
equation y' = - x/(2y) = - x/(2(cx’) =

- 1/(2¢cx) = the negative reciprocal of
2¢x! That means they're perpendicular
ex”  whenever they intersect, which is a
crazv cool result.
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curve in the other

I'm not getting negative
y= cxt —= y ‘= 2e¥ reciprocals for the slopes.
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2.8 Related Rates

2. (a) If A is the area of a circle with radius r and the circle
expands as time passes, find dA /dt in terms of dr/d:.
(b) Suppose oil spills from a ruptured tanker and spreads in
a circular pattern. If the radius of the oil spill increases at
a constant rate of 1 m/s, how fast is the area of the spill
increasing when the radius is 30 m?
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Falling Body, by Newton

i L L, here
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L= height of a bedy
t= frme, ~ creonds .
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A particle moves according to a law of motion s = £(t), t 2 0, where t is measured in seconds and s in feet.
f(t) = 0.01¢ - 0.0663
2.8#1

K@) Find the velocity at time ¢ (in ft/s).

(b) What is the velocity after 1 second(s)?
(c) When is the particle at rest?

(d) When is the particle moving in the positive direction? (Enter your answer using interval notation.)
(e) Find the total distance traveled during the first 11 seconds. (Round your answer to two decimal places.)

(f) Find the acceleration at time ¢ (in ft/s2)
Find the acceleration after 1 second(s).

(9) Graph the position, velocity, and acceleration functions for the first 11 seconds.
(n) Wnen, for U < £ < o, IS the particle speeding Up? (ENTer your answer using Interval notation. )

When, for 0 <t < o, is it slowing down? (Enter your answer using interval notation.)
{a) Find the velocity at time ¢ (in ft/s).
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(b) What i the velocity after 1 second(s)?
Vl)= V- 180 ove 18 = o2 T vl

(c) When is the particle at rest?
Wk V= oo et o ==
d =
o= 2042 o) = 14 (24-9) = O
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s the particle moving in t

t jon? (Enter your answer using interval notation.
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Moving left adds to the distance traveled the same as moving right does.
We have to calculate the absolute value of the net change over the intervals
where velocity is monotone increasing and decreasing, separately.
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‘We're not interested in anything to the
left of the y-axis, but I included it. We
are interested in going up to =11, but I
didn't.

(h) When, for 0 < t < oo, is the particle speeding up? (Enter your answer using interval notation.)

When, for 0 <t < oo, is it slowing down? (Enter your answer using interval notation.)
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The particle is speeding up when the acceleration is in the same direction
as the velocity. That's what I wasn't grokking, yesterday. So it's speeding
up when
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