Ch. 2\ - Bored RogleMS

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?

Y. Rrop dy [dy.

xS 4 5\)‘)(3 = &x2-7



Related Rates

Each rela
: ﬁted rate problem states the rate of change for one variable and requires
that w . . .
at we find the rate of change for another variable. These variables will have a
known relationship. Here are the steps for solving a related rate problem.
1. Separate the general information from the particular information.
General information is always true. Particular information is only

true at a particular time and will be used later in the problem solving

process. It is a common mistake to use the particular information
OO0 soon.

2. Draw and label a sketch using only the general information.
3. Identify the known rate and desired rate.

4. Use your knowledge of geometry or trigonometry to relate the

known and desired rates.

5. - Differentiate implicitly with respect to time.

6. Substitute the particular information to determine the desired rate.
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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. GeneralL INFORMATION

2. DrAWO SkeTCA\NX AND LAREL-

3. IDENT\FY  knowN Rate AND PESRED RATE.

4. UsSE KnOwLEDGE OF GEoMETRY AND TRAGONOMETRY
O RELATE  ENOLION Ond LNKAOWN RATES.

5. DIFFERENTIATE IMPLIOTO! yorth BESPECT T TiME-

@ SuesTITUTE T FinD DESIRED OfR2 UMWY PATE .



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. DrAwW SkesTC\\ AND LABEL-

2. IDENT\FY  kNnowN Rate AND PESIRED RATE.

4. USE KNOWLEDGE OF GEOMETRY AND TRA\GONDMETRY
TO  RELATE  ENOWN ond DKW PATSES.

5. DIFFERENTIATE IMPLIOTC! por BESPECT ™ TME-

@ SuRBsTITUTE o FnD DESIRED 6R UNKAOBWN 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. DrAwW SkecTANX AND LAREL-

2. IDENTIFEY  knowhN Rt AD PESIRED RATE.

4. USE KNOWLEDGE OF GEOMETRY ANYD TR\GONOMETRY
O RELATE KNDOWDIN A DKW RATES.

5. DIFFERESTI\ATE IMPLILTC( yortHh BESPECT T TimE-

@ SuBsTITLUTE o FinD DESIRED 6R ONKAOWL PATE .



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

i_.:-“—-\-_‘l__
Rl |®| |%]

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?

1. GeneraC INFORMATION

2. DrAW SkeTAX AND LAREL-

3. IDENTIFY  kNowN RAte AND PESRED RATE.

4. VUsE KNOWLEDGE OF GeoMETRY AND TRAGONDMETRY
O RELATE  KENOWDIN 0nd DKW PATES.

5. DIFFERESTIATE IMPLIQTC( yort BESPECT ™ TmME-

@ SuBsMTULUTE o FnD DESIRED 6R ONKAOWN RATE .



soN
LES estion
Answa the 44
cuppOse that three resistors are connected in parallel
. :
R, R R, are measured in ohms.
The total resistance, R, is given by 1L .| S
R Ry R e
2t #3
, asing as a rate of .1 ohm/mi -
IfR, 1S deél’e grasie ' /min and R, is decreasing at a rate of
2 ohm/min and R5 1S increasing at a rate of .6 ohm/min, then at what rat
. - = ’ a e i
changing when R, = 40 ohms, R, = 50 ohms, and Ry = 100 ohms? (Use t IZ R.
places for computations.) L

g at araté of 10 in/min. How fast is the area increasing

2. Acircle's radius is increasin
whenr=4 inches?
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LESSON PRACTICE 2TA

taking off 20 feet away from a crowd of onlooke

o lie on the ground, his/her angle of vision withrtshOn
.01 degrees per second. What is the ratee ;
sion is 45 degrees? ¥

3. A hot air balloon is
If a spectator were t
theta, would be increasing at
balloon is rising when the angle of vi

the 9roung

Which the




