
A cylindrical ca is to hold 20pi ft3.  The material for the top and bottom 
costs $10/ft2 and the material for the side costs $6/ft2.  Find the radius
-r and the height - h, of the cheapest can to produce.

1.	 Write the constraint equation for this problem.

2.	 Write the cost function for this problem.

	 3.	 What are the dimensions of the can with the most economical 
cost?
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LESSON21

RelatedRates

Each related rate problem states the rate of change for one variable and requires
thatwe findthe rateof change foranother variable. These variableswill havea
known relationship.Here are the steps for solving a related rate problem.

1.Separate thegeneral information fromtheparticular information.

General information isalways true.Particular information isonly

trueataparticular timeandwill be used later in theproblemsolving

process. It isacommonmistake touse theparticular information
toosoon.

2.Drawand label a sketchusingonly thegeneral information.

3.Identifytheknownrateanddesired rate.

4.Useyourknowledgeofgeometryortrigonometrytorelatethe

knownanddesiredrates.

5.Differentiateimplicitlywithrespecttotime.

6.Substitutetheparticular informationtodetermine
thedesiredrate.

RELATEDRATES-LESSON21165



Example 1:  Two cars begin at the same starting point.  At the same time, one car travels due North at a rate of 30 
ft/sec and the second travels East at a rate of 40 ft/sec.  At what rate is the distance between them increasing 
after 1 sec?

1
. GENERAL INFORMATION

2. DRAW SKETCH AND LABEL .

3. IDENTIFY KNOWN RATE AND DESIRED RATE .

4. USE KNOWLEDGE OF GEOMETRY AND TRIGONOMETRY
TO RELATE KNOWN and UNKNOWN RATES .

5. DIFFERENTIATE IMPLICITE WITH RESPECT TO TIME .

6 . SUBSTITUTE TO FIND DESIRED OR UNKNOWN RATE -



Example 2:  A man is walking at 5 mi/hr toward the foot of a 60 ft flagpole.  At what rate is he approaching the top 
of the flagpole when he is 80 feet from the foot of the flagpole?

1
. GENERAL INFORMATION

2. DRAW SKETCH AND LABEL .

3. IDENTIFY KNOWN RATE AND DESIRED RATE .

4. USE KNOWLEDGE OF GEOMETRY AND TRIGONOMETRY
TO RELATE KNOWN and UNKNOWN RATES .

5. DIFFERENTIATE IMPLICITE WITH RESPECT TO TIME .

6 . SUBSTITUTE TO FIND DESIRED OR UNKNOWN RATE -



Example 3.  Helium gas is escaping from a spherical balloon at a rate of 1,000 in3/min.  At the instant when the 
radium is 10 inches, at what rate is the radius decreasing? At what rate is the surface area decreasing?

1
. GENERAL INFORMATION

2. DRAW SKETCH AND LABEL .

3. IDENTIFY KNOWN RATE AND DESIRED RATE .

4. USE KNOWLEDGE OF GEOMETRY AND TRIGONOMETRY
TO RELATE KNOWN and UNKNOWN RATES .

5. DIFFERENTIATE IMPLICITE WITH RESPECT TO TIME .

6 . SUBSTITUTE TO FIND DESIRED OR UNKNOWN RATE -



Example 4. Suppose we have two resistors R1 and R2, connected in parallel. The total resistance, R is:

If R1 is increasing at a rate of .3 ohm/min and R2 is decreasing at a rate 
of .5 ohm/min, at what rate is R changing when R1 = 20 ohm and R2 = 
50 ohms?

市= 吉吉

1
. GENERAL INFORMATION

2. DRAW SKETCH AND LABEL .

3. IDENTIFY KNOWN RATE AND DESIRED RATE .

4. USE KNOWLEDGE OF GEOMETRY AND TRIGONOMETRY
TO RELATE KNOWN and UNKNOWN RATES .

5. DIFFERENTIATE IMPLICITE WITH RESPECT TO TIME .

6 . SUBSTITUTE TO FIND DESIRED OR UNKNOWN RATE -



LESSON
PRACTICE
Answerthe

question.

1.Supposethatthreeresistorsare
connectedinparallel.

R,,Rz,R,aremeasured
inohms.

Thetotalresistance,R,
isgivenby + R2Rg

IfR,isdecreasingasarateof.1ohm/min
andR,isdecreasingatarateof

.2ohm/minandR,isincreasingatarateof
.6ohm/min,thenatwhatrateisR

changingwhenR,=40ohms,R,=50ohms,
andR,=100ohms? (Use twodecimal

placesforcomputations.)

21A

2.Acircle'sradiusis
increasingatarateof10

in/min.Howfastisthearea
increasing

whenr=4inches?

173
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3.Ahotairballoonistakingoff20feetawayfromacrowdofonlookersontheground.Ifaspectatorweretolieontheground,his/herangleofvisionwith theballoon,
theta,wouldbeincreasingat.01degreespersecond.Whatistherateatwhich the
balloonisrisingwhentheangleofvisionis

45degrees?
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