2.6.1
2.6: Related rates

General idea for solving rate problems:

1. Draw a sketch if applicable. The only dimensions you put on your sketch should be those that do

not change. 3
% . Write down, in calculus notation, the rates you know and want. (,C&%O &h

Write an equation relating the quantities that are changing. \— \swtw\AlLC. lew,
Differentiate it implicitly, with respect to time.
Substitute known quantities.

Solve for the required rate. .[ Y
dt

Example 1: The radius of a sphere is increasing at the rate of 2 inches per minute. Find the rate of «?
change in volume when the radius is 6 inches. Wnds  dosed  oln vodiess, S B
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Example 2: A conical tank (with vertex down) has a diameter of 10 feet at the top and is 12 feet deep.
If water is draining out at 10 cubic feet per minute, what is the rate of change in depth when the water is

8 feet deep? 2 - golwns
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2.6.2
Example 3: A ladder 25 feet long is leaning against a wall. The base of the ladder is pulled away at 2
feet per second. How fast is the top of the ladder moving when the base is 9 feet away? What about when
it is 24 feet away?
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Example 4: A particle is moving along the parabola y* =4x+8. As it passes through the point (7, 6)

its y-coordinate is increasing at the rate of 3 units per second. How fast is the x-coordinate changing at
this instant?
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2.6.3

Example 5: A 6-foot tall man walks away from a 30-foot tall lamppost at a speed of 400 feet per
minute. When he is 50 feet away from the lamppost, at what rate is his shadow lengthening? How fast is

the tip of his shadow moving? Aot $
ar o« i,
. . v\’\Q q): dt - MO /
>0 A
‘ N S5E

UJ(‘)/\-\: 5\'&: N
UJMV\'. 50%3‘ = Y

O\ Ao Y
Nl o edefiosrde C«k@w‘km\
oA\ Q{"Y\/u,/ W of I

o Wi
Coudd W wrE A
3. we, > BT 1N oS,
Sramlar  Seienqgst P
20 . W of U
Co A
m X f A -
\V\Lo\:gﬂw\—’*‘\&\"% A \':Q_(a\o.u. oy \l.xa N
20 _ Nt A Ha =t ¥
E & 5 ) A A= K
-mq,\n&ﬁo“) S (&% 4
A At

Example 6: At a distance of 50 ft from the pad, a man observes a helicopter taking off from a heliport.
The helicopter is rising vertically at a speed of 44 ft/second. How fast is the distance between the

helicopter and the man changing when it is at an altitude of 120 ft?
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