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	HW NO.
	SECTIONS
	ASSIGNMENT
	DUE
	√

	DA-1
	
	Practice Set A odds
	
	

	DA-2
	
	Practice Set B odds
	
	

	DA-3
	
	Practice Set C #1-9
	
	

	DA-4
	
	Practice Set D #2, 4, 5, 8, 9, 10
	
	

	
	
	Classwork: Sample Problem Worksheet
	
	

	

	Writing Assignment:  Make up a word problem, like the ones you studied in this unit, having to do with economics, geometry, minimizing/maximizing, or uniform motion.  State your problem and solve it.
	
	

	Next Test Date:


	Practice Set A:  Max/Min Problems

	1.  Maximize 
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	2.  Minimize 
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	3.  Maximize 
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	4.  A rancher wants to build a rectangular fence next to a river, using 120 yd of fencing.  What dimensions of the rectangle will maximize the area?  What is the maximum area?  Note that the rancher does not have to fence in the side next to the river.

	5.  A carpenter is building a room with a fixed perimeter of 54 feet.  What are the dimensions of the largest room that can be built?  What is its area?

	Business-Maximizing profit:   Find the maximum profit and the number of units that must be produced and sold to yield the maximum profit.

	6.  
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	7.  
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	8.   Raggs Ltd., a clothing firm, determines that to sell x suits its price per suit must be 
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.  It also determines that its total cost of producing x suits is given by 
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a. Find the total revenue 
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b. Find the total profit 
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c. How many suits must the company produce and sell to maximize profit?

d. What is the maximum profit?

e. What price per suit must be charged to make this maximum profit?

	9.  From a thin piece of cardboard 30 in. by 30 in., square corners are cut out so the sides can be folded up to make a box.  What dimensions will yield a box of maximum volume?  What is the maximum volume?

	10.  A container company is designing an open-top, square-based, rectangular box that will have a volume of 62.5 cubic inches.  What dimensions yield the minimum surface area?  What is the minimum surface area?

	11.  A university is trying to determine what price to charge for football tickets.  At a price of $6 per ticket it averages 70,000 per game.  For every increase of $1 it loses 10,000 people from the average.  Every person at the game spends on average of $1.50 on concessions.  What price per ticket should be charged to maximize revenue?  How many people will attend at that price?

	12.  An apple farm yields an average of 30 bushels of apples per tree when 20 trees are planted on an acre of ground.  Each time 1 more tree is planted per acre, the yield decreases 1 bu. Per tree due to the extra congestion.  How many trees should be planted to get the highest yield?

	13.  The postal service places a limit of 84 inches on the combined length and girth (distance around) of a package to be sent parcel post.  What dimensions of a rectangular box with square cross section will contain the largest volume that can be mailed?

	14.  For what positive number is the sum of its reciprocal and five times its square a minimum?

	15.  A rectangular box with a volume of 320 cubic feet is to be constructed with a square base and top.  The cost per square foot for the bottom is 15¢, for the top is 10¢, and for the sides is 2.5¢.  What dimensions will minimize the cost?

	16.  A Norman window is a rectangle with a semicircle on top.  Suppose the perimeter of a particular Norman window is to be 24 ft.  What should be its dimensions so the maximum amount of light will be allowed to enter through the window?

[image: image14.emf]

	17.  Biology.  It is known that homing pigeons tend to avoid flying over water in the daytime, perhaps because the downdrafts of air over water make flying difficult.  Suppose a homing pigeon is released on an island at point C, which is directly 3 miles out in the water from a point B on shore.  Point B is 8 miles down-shore from the pigeon’s home loft at point A.  Assume a pigeon requires 1.28 times the rate of energy over land, to fly over water.  Toward what point S down-shore from A should the pigeon fly to minimize the total energy required to get to home loft A?  Assume (Total energy) = (Energy rate over water)(Distance over water) + (Energy rate over land)(Distance over land).
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	18.  A 24 –inch piece of string is cut in two pieces.  One piece is used to form a circle and the other to form a square.  How should the string be cut so the sum of the areas is a minimum? Maximum?

	19.  Minimize
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	20.  The total cost function for producing x units of a certain product is given by 
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a. Find the marginal cost
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b. Find the average cost 
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c. Find the marginal average cost 
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d. Find the minimum of 
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	Practice Set B:  Max/Min Problems

	1.  A rancher wants to enclose two rectangular areas near a river, one for sheep and one for cattle. He does not need fencing along the river. There are 240 yd of fencing available.  What is the largest total area that can be enclosed?

[image: image27.emf]

	2.  Of all rectangles that have a perimeter of 34 ft, find the dimensions of the one with the largest area.  What is its area?

	Business-Maximizing profit:   Find the maximum profit and the number of units that must be produced and sold to yield the maximum profit.

	3.  
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	4.  
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	5.  An appliance firm is marketing a new refrigerator.  It determines that to sell x refrigerators its price per refrigerator must be
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.  It also determines that its total cost of producing x refrigerators is given by
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a. Find the total revenue 
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b. Find the total profit 
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c. How many refrigerators must the company produce and sell to maximize profit?

d. What is the maximum profit?

e. What price per refrigerator must be charged to make this maximum profit?

	6.  From a thin piece of cardboard 20 in. by 20 in., square corners are cut out so the sides can be folded up to make a box.  What dimensions will yield a box of maximum volume?  What is the maximum volume?

	7.  A soup company is constructing an open-top, rectangular, metal tank with a square base, that will have a volume of 32 cubic feet.  What dimensions yield the minimum surface area?  What is the minimum surface area?

	8.  Suppose you are the owner of a 30-unit motel.  All units are occupied when you charge $20 a day per unit.  For every increase of x dollars in the daily rate, there are x units vacant.  Each occupied room costs $2 per day to service and maintain.  What should you charge per unit to maximize profit?

	9.  When a theater owner charges $3 for admission there is an average attendance of 100 people.  For every $0.10 increase in admission, there is a loss of 1 customer from the average.  What admission should be charged to maximize revenue?

	10.  A rectangular play area is to be laid out in a person’s back lot, and is to contain 48 square yards.  The neighbor agrees to pay half the cost of the side of the play area that lines the lot.  What dimensions will minimize the cost of the fence?

	11.  For what positive number is the sum of its reciprocal and four times its square a minimum?

	12.  A page in a book is 73.125 square inches.  On the average there is a 0.75-in. margin at the top and at the bottom of each page, and a 0.5-in. margin on each of the sides.  What should the outside dimensions of each page be so the printed area is a maximum?

	13.  A power line is to be constructed from a power station at point A to an island at point C, which is directly 1 mile out in the water from a point B on the shore.  Point B is 4 miles down-shore from the power station at A.  It costs $5000 per mile to lay the power line under water and $3000 per mile to lay the line under ground.  At what point S down-shore from A should the line come to the shore to minimize cost?

[image: image34.emf]

	14.  A box-shaped wire frame consists of two identical wire squares whose vertices are connected by four straight wires of equal length.  If the frame is to be made from a wire of length 24, what should the dimensions be to obtain a box of greatest volume?
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	15.  Minimize
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	Practice Set C:  Max/Min Problems

	1.  The sale of cassette tapes of “lesser” performers is vary sensitive to price.  If a tape manufacturer charges 
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[image: image39.wmf]p

x

x

b

g

=

-

6

8

, then x thousand tapes will be sold.

a. Find the total revenue 
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b. How many tapes must be sold to maximize revenue?

c. What is the maximum revenue?

d. What price per tape must be charged to make this maximum revenue?

	2.  An ecologist is conducting a research project on breeding pheasants in captivity.  She first must construct suitable pens.  She wants a rectangular area with two additional fences across its width, as shown in the sketch.  Find the maximum area she can enclose with 3600 m of fencing.

[image: image41.emf]

	3.  A fence must be built to enclose a rectangular area of 20,000 sq. ft.  Fencing material costs $3 per foot for the two sides facing north and south, and $6 per foot for the other two sides.  Find the cost of the least expensive fence.

	4.  In planning a small restaurant, it is estimated that a profit of $5 per seat will be made if the number of seats is between 60 and 80, inclusive.  On the other hand, the profit on each seat will decrease by 5¢ for each seat above 80.

a. Find the number of seats that will produce the maximum profit.

b. What is the maximum profit?

	5.  A local group of scouts has been collecting old aluminum cans for recycling.  The group has already collected 12,000 lb of cans, for which they could currently receive $4 per hundred pounds.  The group can continue to collect cans at the rate of 400 lb per day.  However, a glut in the old-can market has caused the recycling company to announce that it will lower its price, starting immediately, by $.10 per hundred pounds per day.  The scouts can make only one trip to the recycling center.  Find the best time for the trip.  What total income will be received?

	6.  A company wishes to manufacture a box with a volume of 36 
[image: image42.wmf]ft
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 that is open on top and is twice as long as it is wide.  Find the dimensions of the box produced from the minimum amount of material.

	7.  A cylindrical box will be tied up with ribbon as shown in the figure.  The longest piece of ribbon available is 130 cm long, and 10 cm of that are required for the bow.  Find the radius and height of the box with the largest possible volume.

[image: image43.emf]

	8.  Your company needs to design cylindrical metal containers with a volume of 16
[image: image44.wmf]ft

3

.  The top and bottom will be made of a sturdy material that costs $2 per square foot, while the material for the sides costs $1 per square foot.  Find the radius, height, and cost of the least expensive container.

	9.  Your firm offers to deliver 300 tables to a dealer, at $90 per table, and to reduce the price per table on the entire order by 25¢ for each additional table over 300.  Find the dollar total involved in the largest possible transaction between the manufacturer and the dealer; then find the smallest possible dollar amount.

	10.  A truck burns fuel at the rate of 
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 gallons per mile while traveling at x mph.

a. If fuel costs $1.60 per gallon, find the speed that will produce minimum total cost for a 400-mile trip.

b. Find the minimum total cost.

	11.  An indoor physical fitness room consists of a rectangular region with a semicircle on each end.  If the perimeter of the room is to be a 200-meter running track, find the dimensions that will make the area of the rectangular region as large as possible.

	12.  A lake polluted by bacteria is treated with an antibacterial chemical.  After t days, the number N of bacteria per ml of water is approximated by 
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a. When during this time will the number of bacteria be a minimum?

b. What is the minimum number of bacteria during this time?

c. When during this time will the number of bacteria be a maximum?

d. What is the maximum number of bacteria during this time?

	13.  Epidemiologists have found a new communicable disease running rampant in College Station, Texas.  They estimate that t days after the disease is first observed in the community, the percent of the population infected by the disease is approximated by 
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a. After how many days is the percent of the population infected a maximum?

b. What is the maximum percent of the population infected?

	14.  Another disease hits the chronically ill town of College Station, Texas.  This time the percent of the population infected by the disease t days after it hits town is approximated by 
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a. After how many days is the percent of the population infected a maximum?

b. What is the maximum percent of the population infected?

	Practice Set D:  Max/Min Problems

	1.  A rectangle is to be inscribed in a right triangle having sides of length 6 in., 8 in., and 10 in.  Find the dimensions of the rectangle with greatest area.
[image: image52.emf]

	2.  A rectangle has its two lower corners on the x-axis and its two upper corners on the curve
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.  For all such rectangles, what are the dimensions of the one with largest area?

	3.  A triangle is inscribed in a semicircle of radius 10 in. so that one side is along the diameter.  Find the dimensions of the triangle with maximum area. (
[image: image54.emf]

	4.  Find the height and radius of the cone of slant height 36 cm whose volume is as large as possible.

	5.  Find the dimensions of the right-circular cylinder of largest volume that can be inscribed in a sphere of radius 12 in.

	6.  A rectangle is bounded by the x- and y-axes and the graph of
[image: image55.wmf]y

x

=

-

6

2

b

g

.  What length and width should the rectangle have so that its area is maximized?

	7.  At what point(s) in the interval 
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	8.  Find all points on the curve 
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	9.  Find a point on the curve 
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	10.  Find the points on the circle 
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 that are closest to and farthest from (1, 2).

	11.  Where on the curve 
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 does the tangent line have the greatest slope?

	12.  A right triangle is formed in the first quadrant by the x- and y-axes and a line through the point (2, 3).  Find the vertices of the triangle so that its area is minimized.

	Practice Set E:  Motion Problems

	1.  A particle moving in a straight line is such that its displacement in meters from some origin O at time t seconds is given by 
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a. What is the particle’s velocity after traveling for 2 seconds?

b. When is the particle at rest?

c. Answer the following questions:

i. Where is the particle (relative to O) when its motion begins?

ii. What is the particle’s initial velocity?

d. What is the furthest this particle gets from O during the first 5 seconds of motion?

	2.  A particle moves in a straight line so that its displacement, s meters, from a fixed origin after t seconds, is given by the formula 
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a. What is the particle’s initial velocity?

b. How many times will the particle pass through the origin?

c. When will the particle be stationary?

d. What is the particle’s acceleration after 4 seconds?

	3.  A particle moving in a straight line has its displacement governed by the equation
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, where s is measured in meters and t in seconds.

a. Find the particle’s velocity and acceleration at time t.

b. When will the particle come to rest?

c. How often does the particle change its direction of motion?

	4.  A particle moving along a straight line has its displacement, x meters, from a fixed origin O, at time t seconds, governed by the equation 
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a. Find the particle’s initial position.

b. How many times will the particle pass through the origin?

c. Find the particle’s initial

i. velocity

ii. acceleration

d. Find the particle’s maximum displacement from the origin for 
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	5.  A body is projected vertically upward so that its height, h meters, from ground level at any time t seconds is given by 
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a. Find its position from ground level 1 second after being projected

b. Find the body’s


i. velocity

ii. acceleration

c. What is the maximum height reached by the body?

	6.  A particle is moving along a straight line in such a way that its displacement, s meters, from a fixed point O at time t seconds is given by
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.  Find the times for which

a. The particle’s speed is increasing

b. The particle’s velocity is increasing

	7.  A particle moving in a straight line has its displacement, x m, from a fixed point O given by 
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 where t is measured in seconds

a. Find the particle’s initial position.

b. When will the particle first

i. Reach the origin

ii. Come to rest

c. Find the particle’s acceleration after 5 seconds

	ANSWERS

	Practice Set A

	1.  
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	2.   x=10; Min=200
	3. x=2; Max=
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	4. 30x60; 1800 sq yds

	5.  13.5x13.5; 182.25 sq ft
	6.  46 units; Max= $1048
	7.  70 units; Max= $19

	8a.  
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	8b.  
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	8c.  100
	8d.  $3500

	8e.  $100
	9.  5x20x20; 2000 cu in
	10.  5x5x2.5
	11.  $5.75; 72,500 people

	12.  25
	13.  14x14x28
	14.  
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	15.  4x4x20

	16.  
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	17.  4.25
	18.  10.56” circle; 13.44” square
	19.  .34

	
	20a.  
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	20c.  
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	20d.  
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	Practice Set B

	1.  4800 sq yd
	2.  72.25 sq ft


	3.  40 units; Max= $797
	4.  1900 units; Max= $3550

	5a.  
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	5b.  
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	5c.  140
	5d.  $14,600

	5e.  $224
	6.  
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; 592.6 sq in
	7.  4x4x2; 48 sq ft
	8.  $26

	9.  $6.50
	10.  6x8
	11.  ½
	12.  10 ½ x7

	13.  3.25
	14.  2x2x2
	15.  4
	

	Practice Set C

	1a.  
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	1b.  24000
	1c.  $72,000
	1d.  $3.00
	2.  405,000

	3.  $2400
	4.  90 seats; Max= $405
	5.  5 more days
	6.  3x6x2
	7.   r=10; h=10

	8.  h=4.37; 4=1.08; Cost=$44.31
	9.  $27,225; $0.00
	10.  56.57 mph; Cost=$45.25

	11.  
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	12.  Min=50, 12 days; Max 81.36, 1 day
	13.  16.875%, 15 days
	14.  29.4%, 8 days

	Practice Set D

	1.  3 x 4
	2.  
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	5.  
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	6.  3 x 
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	8.  
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	9.  (2, 1)
	10.  (4, 8) & (-4, -8)
	11.  
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	12.  (4, 0) & (0, 6)

	Practice Set E

	1a.  8 m/s
	1b.  never
	1ci.  5 m to the left
	1cii.  4 m/s
	1d. 40 m

	2a. 1
	2b. once
	2c.  1/3 and 1 sec
	2d.  20 m/s/s
	3a.  
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	3b.  
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 sec
	3c.  once
	4a.  100 m to left
	4b.  3 times
	4ci.  80 m/s

	4cii.  -34 m/s/s
	4d. 36 m to left
	5a .318 m
	5bi.  
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	5bii.  
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	5c.  .322 m
	6a.  t>1 sec
	6b.  t>0.5 sec
	7a.  2 m
	7bi.  2 sec

	7bii.  Never
	7c.  .026 m/s/s
	
	
	


TMA Sample Problems Worksheet                                           Per.____ Name______________________ No.____
UP/DOWN

A-11.  A university is trying to determine what price to charge for football tickets.  At a price of $6 per ticket it averages 70,000 per game.  For every increase of $1 it loses 10,000 people from the average.  Every person at the game spends on average of $1.50 on concessions.  What price per ticket should be charged to maximize revenue?  How many people will attend at that price?
A-12.    An apple farm yields an average of 30 bushels of apples per tree when 20 trees are planted on an acre of ground.  Each time 1 more tree is planted per acre, the yield decreases 1 bu. Per tree due to the extra congestion.  How many trees should be planted to get the highest yield?

B-9.  When a theater owner charges $3 for admission there is an average attendance of 100 people.  For every $0.10 increase in admission, there is a loss of 1 customer from the average.  What admission should be charged to maximize revenue?

C-4.  In planning a small restaurant, it is estimated that a profit of $5 per seat will be made if the number of seats is between 60 and 80, inclusive.  On the other hand, the profit on each seat will decrease by 5¢ for each seat above 80.


a.  Find the number of seats that will produce the maximum profit.

b.  What is the maximum profit?

C-9.  Your firm offers to deliver 300 tables to a dealer, at $90 per table, and to reduce the price per table on the entire order by 25¢ for each additional table over 300.  Find the dollar total involved in the largest possible transaction between the manufacturer and the dealer; then find the smallest possible dollar amount.

AREA

A-4.  A rancher wants to build a rectangular fence next to a river, using 120 yd of fencing.  What dimensions of the rectangle will maximize the area?  What is the maximum area?  Note that the rancher does not have to fence in the side next to the river.

A-5.  A carpenter is building a room with a fixed perimeter of 54 feet.  What are the dimensions of the largest room that can be built?  What is its area?
B-1.  A rancher wants to enclose two rectangular areas near a river, one for sheep and one for cattle. He does not need fencing along the river. There are 240 yd of fencing available.  What is the largest total area that can be enclosed?

C-2.  An ecologist is conducting a research project on breeding pheasants in captivity.  She first must construct suitable pens.  She wants a rectangular area with two additional fences across its width, as shown in the sketch.  Find the maximum area she can enclose with 3600 m of fencing.

PROFIT

A-8.  Raggs Ltd., a clothing firm, determines that to sell x suits its price per suit must be 
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.  It also determines that its total cost of producing x suits is given by 
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a. Find the total revenue 
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b. Find the total profit 
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c. How many suits must the company produce and sell to maximize profit?

d. What is the maximum profit?

e.   What price per suit must be charged to make this maximum profit?

B-5.  An appliance firm is marketing a new refrigerator.  It determines that to sell x refrigerators its price per refrigerator must be
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.  It also determines that its total cost of producing x refrigerators is given by
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a. Find the total revenue 
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b. Find the total profit 
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c. How many refrigerators must the company produce and sell to maximize profit?

d. What is the maximum profit?

e.    What price per refrigerator must be charged to make this maximum profit?

C-1.  The sale of cassette tapes of “lesser” performers is vary sensitive to price.  If a tape manufacturer charges 
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, then x thousand tapes will be sold.

a. Find the total revenue 
[image: image111.wmf]R

x

b

g


b. How many tapes must be sold to maximize revenue?

c. What is the maximum revenue?

d.   What price per tape must be charged to make this maximum revenue?

VOLUME

A-9.   From a thin piece of cardboard 30 in. by 30 in., square corners are cut out so the sides can be folded up to make a box.  What dimensions will yield a box of maximum volume?  What is the maximum volume?
A-1.    A container company is designing an open-top, square-based, rectangular box that will have a volume of 62.5 cubic inches.  What dimensions yield the minimum surface area?  What is the minimum surface area? 
A-13.   The postal service places a limit of 84 inches on the combined length and girth (distance around) of a package to be sent parcel post.  What dimensions of a rectangular box with square cross section will contain the largest volume that can be mailed?

GEOMETRY DISTANCE

D-8.   Find all points on the curve 
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 closest to (0, 2).
D-9.   Find a point on the curve 
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 closest to (0,9).
D-10.   Find the points on the circle 
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 that are closest to and farthest from (1, 2).
GEOMETRY AREA

D-1.   A rectangle is to be inscribed in a right triangle having sides of length 6 in., 8 in., and 10 in.  Find the dimensions of the rectangle with greatest area.

D-2 .   A rectangle has its two lower corners on the x-axis and its two upper corners on the curve
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.  For all such rectangles, what are the dimensions of the one with largest area?
D-6 .  A rectangle is bounded by the x- and y-axes and the graph of
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.  What length and width should the rectangle have so that its area is maximized?












TMA Assignment List 23 Derivative Applications Page 10         

       ​​​​​​​​​​​​​​​​​​​​​​​​

_1121168495

_1121280811

_1196337384

_1196343983

_1308925961.unknown

_1321865358.unknown

_1322297614.unknown

_1322651755.unknown

_1321865407.unknown

_1308926039.unknown

_1308939630

_1308939742

_1308926063.unknown

_1308926000.unknown

_1308925827.unknown

_1308925926.unknown

_1196405002

_1196405080

_1308925782.unknown

_1196405063

_1196404976

_1196343550

_1196343726

_1196337677

_1121283467

_1121439450

_1196337075

_1196337268

_1121439627

_1123088135

_1121439533

_1121439600

_1121439516

_1121439316

_1121317123

_1121317547

_1121283318

_1121283342

_1121280876

_1121266824

_1121280339

_1121280604

_1121280650

_1121280588

_1121268821

_1121268587

_1121268632

_1121268718

_1121266834

_1121169491

_1121266811

_1121169514

_1121264663

_1121169133

_1121169186

_1121169043

_1121169057

_1121163650

_1121166788

_1121168070

_1121168290

_1121167391

_1121167403

_1121167441

_1121166850

_1121163699

_1121165165

_1121165288

_1121165096

_1121165080

_1121163674

_1121163689

_1121163657

_1121163580

_1121163614

_1121163634

_1121163603

_1121162168

_1121162202

_1121162481

_1121162538

_1121162553

_1121162511

_1121162308

_1121162180

_1121162131

_1121162156

_1121162115

