AP Calculus

WS #30 Extreme Value Theorem
Fall 2013

Locate the absolute extrema for the given
function over the given interval
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AP Calculus Name

WS #31 - Rolle's Theorem and MVT

Fall 2013 Date Per
Determine if Rolle's Theorem can be applied to
J on the indicated interval. If Rolle's Theorem C = |
can be applied, state all values of ¢ that it b
guarantees.
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Determine if the Mean Value Theorem can be
applied to f on the indicated interval. If the 8. C

Mean Value Theorem can be applied, state all
values of ¢ that it guarantees.
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AP Calculus

lateral area, what radius and height will
minimize the cost? r_ 3 (2L - A '}

Ve T (1
A rancher wants to build a pen for his

cattle adjacent to a river. He has 680 ft.
of fencing. What dimensions of the pen

-
&
A

will maximize the area? IQD X )70 x 34

An open top box with a square base is
designed to hold 2000 cubic inches.

What dimensig:ls, will minimize area?
X= 104y s 516
A clothing firm determisies that in order
to sell X suits, that the price per suit must
be p=150-0.5x. It also determines
that the cost of producing x suits is
C(x)=4000+0.25x". How many suits
should they produce in order to
maximize their profit, and what will the

profit be? 106

The Charleston is a 300 unit luxury
hotel. All the rooms are occupied if the
charge $80 per day for a room. For every
increase of x dollars in the daily room
rate, there are x vacant rooms. Each
occupied room costs $22 per day to
service and maintain, What should the
hotel charge per day in order to
maximize revesue.

PRoYIT 1Q
A rectangular box with a volume of 320
cu. ft. is to be constructed with a square
base and top. The cost per square foot
for the bottom is $0.15, for the top is
$0.10 and for the sides is $0.025. What
dimensions minimize the cost of
producing the box?
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WS: Optimization Problems {:?} Z)
Fall 2012 Date Per
A soda can is designed to holds 22 cu. in i A university is trying to determine what
of soda. If it costs twice as much to price o charge for football tickets, At a
produce the top as it does the bottom and L price of $10 per ticket, 70,000 people

will attend. For every increase of $2,
3000 fewer people will attend. Every
person at the game spends an average of
$10 on concessions. What price per
ticket should be charged in order to
maximize revenue? ‘t‘ J L}

A swimmer in the ocean is 1 mile from
the closest point to shore (point A), and
needs to reach a point 2 miles down the
shoreline from this point (Point B). If he
can swim at 1.5 mph and run at 4 mph,
how far from point A should he come 72

_—

ashore in order to minimize his time? r-—.

A silo is in the shape of a cylinder with a
hemispherical top. The cost of producing
the top is 3 times that of the sides and
bottom. If it will hold 3000 cubic feet,
what dimensions minimize the cost?

(=a824 L=79.412

A man is in a rowboat 1 mile from the
straight shoreline of a lake. A town is
located on the shoreline 1 mile from the
point on the shoreline closest to the man.
If he can walk at 5 mph and row at 3
mph, what point on the shoreline should
he reach to minimize his time to town?
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AP Calculus Name

WS - Optimization (3q]

Fall 2013 Date Per

1.

13,

Find two numbers whose difference is 100 and whose product is a minimum, — 5(_}} 50

Find the dimensions of a rectangle with an area of 1000 square meters whose perimeter is a
minimum. X=100 .:} = 10Y)0

A farmer has 2000 feet of fencin g to enclose a pen for his cattle. One side of the pen is going to

be adjacent to a straight river and needs no fencing. What dimensions should he make the pen in
order to maximize its area? [P Y - L= joeQ

The farmer in problem 3 decides that he wants to have a piece of fence running down the middle
of the pen and parallel to the two sides. What dimensions will maximize the area?
-~ 100U e
n) = 5 L= |g00
A box with a square base and open top is designed to have a volume of 500 cubic inches. What
dimensions will minimize the surface area? IOX 10 X 5

A box with a square base and open top is to be made from 4l}ﬂﬂﬁqunre inches of cardboard,

What dimensions will maximize the volume? 2 0¢3a X LoV5 s x lﬂff
% 5 3
A closed cylindrical can is designed tor_h_-::!d 30 cubic inches of fluid. What dimensions will
minimize the surface area? _ 3s - 3991
r - "'l,.-l ..ﬁ_ i . “I )

A rectangular box with a volume of 320 cubic feet i to be constructed with a square base and
top. The cost per square foot for the bottom is $0.15. for the top is $0.10 and for the sides $0.025.
What dimensions will minimize the cost? Y x :_f' X 7.0

A person is in a row boat | mile from the closest point on a straight shoreline. They want to gel
to a point which is 2 miles down the shoreline and | mile inland. If they can row at 2 mph an run
at 8 mph, what point down the shore should they row towards in order to minimize their time?

Q, 323
A cylindrical can is designed to hold 22 cubic inches (12 fl. 0z.) of soda. If it costs twice as much
to make the top as it does the bottom and sides, what dimensions will minimize cost?

= E\F;U%_ L\: 3.2%0

An independent truck driver charges a client $30 for each hour of driving, plus the cost of fuel.
At highway speeds of v mph, the truck gets 10-0.07v miles per gallon. If fuel costs $3.50 per
gallon, what speed v will minimize the cost to the client? (2 .35¢ ﬂl‘”\,

A cone shaped drinking cup is designed to hold 10 cubic cm. of liquid. Find the hfr_el'ghl and radius
which will minimize the amount of material needed. = \hC! 0 ]ﬂ_: ?. e

7
Find the height and radius of a cone with slant height 10 inches which will maximize the volume,



