MTH 122, Fall 2019

Practice exercises for Exam 1

1. Consider the function shown in the graph below. 
For what values of the independent variable does it increase?
For what values of the independent variable does it decrease?
For what values of the independent variable is it concave up?
For what values of the independent variable is it concave down?
For what values of the independent variable it has a local maximum?
For what values of the independent variable it has a local minimum?

[image: Image result for graph increasing/decreasing concave up/down]

2. Stella trims her hair to the level of her chin on Monday every 6th week. Sketch a possible graph of the length of her hair as a function of time. Is this a periodic process? Why?

3. Suppose you throw a ball upward, with an initial velocity of 50 feet per second, from the roof of a 160-foot-high building.
a. Sketch a possible graph of the height of the ball as a function of time.
Suppose that the height of the ball as a function of time is given by . 
b. Find the height of the ball after three seconds.
c. What does H(0) represent?
d. When will the ball be 10 feet above the ground?
e. When will it hit the ground?
f. What is the range and the domain of H(t)?
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8. Suppose that the original investment in Problem 7 was $12,000. Sketch the graph of the value ¥of
the investment as a function of time 7 over the same 40 day period
Each year the worlds annual consumption of water rises, as does the amount of increase in water
consumption. Sketch a graph of the annual water consumption I’ as a function of time .

10. A human fetus grows rapidly at first and then grows with decreasing rapidity. Draw a graph showing
the size of a fetus as a function of time.

1. The number of cell phone subscribers grew slowly when cell phones were first introduced and
then increased dramatically as more people appreciated their value. Eventually, the number of new
subscribers began to slow as most individuals already owned a cell phone. Sketch the graph of cell
phone subscribers as a function of time. Mark the location of the inflection point.

12. Sales of DVD players grew slowly at first and then increased tremendously as people came to
accept them widely. Eventually new sales began to level off as market saturation neared. Sketch
a possible graph of the percentage of U.S. homes owning a DVD player as a function of time,
paying careful attention to the behavior of the function. Indicate any turning points and points of
inflection.

13. The Environmental Protection Agency (EPA) monitors the levels of industrial pollutants in many
lakes and rivers. The following graphs show the level of pollutants L in four different lakes as
a function of time 7. For each, write a short paragraph either from the point of view of the EPA
bringing charges against a company for polluting or from the point of view of a company defending
itself against such charges.
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Describing the Behavior of Functions

Ana trims her fingernails every Saturday momning. Sketch a possible graph of the length of her

mails s a function of time. Is (his a periodic process?

Craig is a perleetly normal individual with a pulse rate of 60 beals per minute and a blood

pressure ol 120 over 80. Thus his heart is beating 60 times each minute and his blood pressure is

oscillating between a low (diastolic) reading of 80 and a high (systolic) reading of 120. Sketch the

graph of his blood pressure as a function of time. Be sure to indicate appropriate seales on cach

axis.

Sunspots are dark. very hot spots on the face of the sun. Astronomers have noticed that there is a

periodic pattern in the number of sunspots that appear. The accompanying figure shows the mumber

of sunspots observed cach year since 1900.

2. Dstimate the time intervals between successive peaks in the sunspot cycle and then calculate the
mean of these lime intervls (o estimate the average length of the cycle

b, Predict when the next peak in the sunspol cycle will likely oceur
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Problems

1. Which of the following relationships are functions and which are not? For those that are not
functions, explain why not. For those that are functions, identify the independent and dependent
variables and give a reasonable domain

The cost of first-class postage on January first of cach year since 1900.
The weight of letters you can mail with n = 1,2, 3, ... first class mail postage stamps.
The time of sunrise associated with cach day of the year.
. The time of high tide associated with each day of the year.
. The high temperature associated with each day of the year.
The closing price of a share of General Electric stock each trading day on the stock exchange.
. The area of a rectangle whose base is b.
. The area of an equilateral triangle whose base is b.
The height of a bungee jumper  seconds after leaping off a bridge.
The time it takes the bungee jumper to reach a height H above the ground.
The number of baseball players who have » home runs in a full season.
1. The height of Tiquid in a 55-gallon tank 4 hours after a leak develops.
m. The daily cost to a family of heating their home versus the average temperature that day.
The balance B, in thousands of dollars, in a CD account at a bank is a function of time , in years,
since you opened the account, so B = /(7).
a. What does £(4) = 2 tell you? What are appropriate units?
b. Is f an increasing or decreasing function of 17
c. Discuss the concavity of /.
The height H in inches of a child is a function of the child’s age a, so H
a. What does £(10) = 50 tell you? What are appropriate units?
b. Is f an increasing or decreasing function of a?
¢. Discuss the concavity of f
The surface area S of a sphere of radius r is 4 times the square of the radius. Write a formula for
S as a function of r
The pressure P of a gas in a container of fixed size is proportional to the temperature T of the gas.
Wite a formula for the pressure as a function of temperature.
The pressure P of a gas held at a constant temperature in a container is inversely proportional to

the volume 7 of the container. Write a formula for the pressure as a function of volume.

The force of gravity 77 between two objects is inversely proportional to the square of the distance
d between the objects. Write a formula for £ as a function of d.
When a cup of hot coffee is left to cool on the table where the air temperature is 70°F, the change

AT in the temperature 7 of the coffee is proportional to the difference between the temperature of
= 8s5PM
P Type here to search ) g oome B





image9.png
WA My Classes X WA hitps/fwvebs

ax O

Keurig Fix » Other bookmarks

C (Y & webassignnet/ebooks

Cary Links coins college stuff Cooling csi daisy DIY Finances food Furnace Filters giftideas jobs

Apps [1 Apple [ appliancewebsites [ BATHROOM [ berkeley college [ careers
< Table of Contents

R —eo———EFCED/ss> » - @B
m. The daily cost to a family of heating their home versus the average temperature that day.
The balance B, in thousands of dollars, in a CD account at a bank is a function of time 1. in years,
since you opened the account, so B = /(7).
a. What does /(4) = 2 tell you? What are appropriate units?
b. Is f an increasing or decreasing function of 2
c. Discuss the concavity of f.
The height H in inches of a child is a function of the child’s age a, so H = /(a)
a. What does /(10) = 50 tell you? What are appropriate units?
b. Is / an increasing or decreasing function of a?
¢. Discuss the concavity of f
The surface area S of a sphere of radius - is 4 times the square of the radius. Write a formula for
S as a function of
The pressure P of a gas in a container of fixed size is proportional to the temperature T of the gas.
Write a formula for the pressure as a function of temperature
The pressure P of a gas held at a constant temperature in a container is inversely proportional to
the volume ¥ of the container. Write a formula for the pressure as a function of volume.
The force of gravity 77 between two objects is inversely proportional to the square of the distance
d between the objects. Write a formula for £ as a function of d.
When a cup of hot coffee is left to cool on the table where the air temperature is 70°F, the change
AT in the temperature T of the coffee is proportional to the difference between the temperature of
the coffee and room temperature. Write a formula for AT as a function of 7.
Jen has a peanut butter sandwich on white bread each day. The number of calories C in the
sandwich, as a function of the number of grams P of peanut butter, is C = f(P) = 150 + 6.
What s /(1)? What does it mean?
. Whatis /(102 £(15.5)? f(20)? /(30)?
How many calories come from the bread alone?
Explain why using P = — 1 makes no sense
. What does the unknown f(P) = 210 represent? Solve this equation for P.
What is a reasonable domain and range for this function?
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R =60,and R = 100.
When a basketball player takes a long shot, the height 4 of the ball above the floor can be modeled
by the equation H(r) = —16> + 24t + 7. where ¢ is the number of seconds since the ball was
released
a. Use the graphing features of your calculator to estimate the maximum height that the ball
reaches, correct to two decimal places.
b. The rim of the basket is 10 feet above the floor. Use your calculator to estimate all times ¢ when
the ball is at the height of the rim
A turkey is put into an oven to heat. The accom-
panying graph shows the relationship between the
temperature T, in °C, of the turkey and the time ¢
in minutes since it went into the oven.
a. Which axis represents the temperature T and
which the time 2
b. What was the temperature of the turkey when
it first went into the oven?
Estimate the temperature of the turkey after 20
minutes.
d. Estimate how long it takes for the turkey to 20 40 60 S0 100 120 140 160 180 200
reach 150

A bottle of soda is put into a fridge to cool. The accompanying graph shows the relationship

between the temperature T, in °F, of the soda and the time ¢ in minutes since it went into the fridge.

. What was the temperature of the soda when it first went into the fridg
. Estimate the temperature inside the fridge.

c. Estimate the temperature of the soda after 20 minutes.

d. Estimate how long it takes for the soda to reach 60°.
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structure.

As another example, suppose that you're driving steadily at a rate of 40 mph. The relationship
between the distance D you travel and the time you drive is D = 40r. If you drive at a steady 50
mph, the relationship is D = 50¢, and if you drive at a steady 65 mph, the relationship is D = 65¢
Obviously, distance is a function of time. The independent variable is time r, the dependent variable is
distance D, and we write the function in general as D = f(r) = r - 1, where r is the rate of speed. This
relationship holds for any choice of speed r and gives a slightly different function, but one having the
identical form, for cach possible value of . The quantity r is a parameter in the formula for this distance
function.

Problems

1. A raw turkey at room temperature of 70° F is placed into a 325" F oven to cook. The turkey is
removed when its internal temperature reaches 190° F.
a. Sketch the graph of the temperature T of the turkey as a function of time ¢

b. What are practical values for the domain and range of this function?
¢. Describe the behavior (increasing/decreasing, concavity) for the graph
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d. Suppose that you have only $20. How far can you go in the taxi? (Assume that you will give a
$3 tip out of the $20 you have.)

A DJ charges a flat fee of $125 per party plus $75 for each hour of the party

a. Write the equation of a linear function that models this situation

b. What is the practical significance of the slope? Of the vertical intercept?

c. What is the cost of a 6-hour party

d. Suppose that there is a 30% discount on the rates for parties on a weekday night. Repeat parts
(@)

. A DJ charges a fiat fee of $125 per party plus $75 for cach hour of the party. A second DJ charges

$100 per party plus $90 for each hour.

a. For cach DI, write the equation of a linear function giving the cost of hiring the DJ as a function
of the number of hours the party lasts

b. Sketeh the graphs of both functions on the same set of axes

¢. How do you decide which DJ costs less?

Jason is typing his term paper for Econ 101. He types the body of the paper at the rate of 40 words

per minute for 25 minutes, then takes a S-minute break, and comes back to do the references at a

rate of 15 words per minute for 12 minutes,

a. Sketch the graph of Jason’s typing rate as a function of time.

b. Sketch the graph of the total number of words he types as a function of time.

¢. Find the equation of each line segment you drew in part (b).
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. The normal equation of a line is 4u — 3v = 5.
a. Find the formula for a linear function that gives u as a function of v.
Find the slope of the line in part (a).
Find the formula for a linear function that gives v as a function of
Find the slope of the line in part ().
Find the slope and vertical intercept for each of the lines 3y — 2x = 12 and 4x + Sy
Draw the graphs of the two lines on the same axes
Find the point of intersection of the two lines
i graphically:
iii. numerically by trial-and-error;
16. Repeat Problem 15 for the two lines 3y — 2 = 12 and 4x + 5y = 21.

Exercising Your Algebra SKills

Solve cach equation for the appropriate variable.

5 . —13w +12.8
1. 4k+7="9—8 L 6z —5=4z411
3. 3(2x - L 2(4=3w) =7
5. 3.2(1 — 1980) = 1700 16. 1.35(1 = 75) =
Find the slope and the horizontal and vertical intercepts of each line in Problems 17-32. (Hint: If
the variables are x and y, then the y-intercept occurs when x = O and the x-intercept occurs when y = 0.)

17. 2x -3y =8 18. 2x + 3y =8 19. 4x+ 7y +5=0 20. 3y —2x4+4=0
21. 4x Sy 22. 6x + 5y =30 23. 5x —4y =10 24. 2x + Ty

25. 2u—3u 2u+3v 27. du+Tv + 28. 3u—2v+

29. 2531 30. 2 4 3r =8 31 + 3235 -2 44=0

3.2 Modeling With Linear Functions

In the previous section, we looked at some of the fundamental concepts and techniques involving

linear functions. We now look at some practical applications of these ideas from the point of view of
mathematical modeling —the idea of starting with a realistic situation, creating a mathematical model,
and using it to answer predictive questions about the situation. Naturally, this also involves the issue of
whether the model is an appropriate one to use.
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Problems

1. The US. imported 1.73 million gallons of wine in 2004, and 2.28 million gallons in 2007. Assume

that the pattern of wine imports is a lincar function of time.

a. Find the equation for the linear function that can be used to model wine imports as a function
of time. State explicitly what the independent variable represents.
What is the practical significance of the slope of your line?
Use your equation to predict the number of gallons of wine imported in 2012.

d. Use your equation to predict when the U.S. will import 3 million gallons of wine.

There were 7611 bowling alleys in the U.S. in 1997 and 5458 in 2007. Assume that the pattern in

the number of bowing alleys is a linear function of time.

a. Find the equation for the linear function that can be used to model the number of bowling alleys
as a function of time. State explicitly what the independent variable represents.

b. What is the practical significance of the slope of your line?

¢. Use your equation to predict the number of bowling alleys in 2015.

d. Use your equation to predict when there will be 4000 bowling alleys in the U.S.

The total movie box office receipts in the U.S. were 5.02 billion dollars in 1990 and 9.63 billion

dollars in 2007. Assume that the pattern in box office receipts is a linear function of time.

a. Find the equation for the linear function that can be used to model movie box office receipts as
a function of time. State explicitly what the independent variable represents

b. What is the practical significance of the slope of your line?

¢. Use your equation to predict box office receipts in 2014

d. Use your equation to predict when box office receipts will reach 12 billion dollars

The total movie attendance in the U.S. was 1.19 billion people in 1990 and 1.40 billion in 2007.

Assume that the pattern in movic attendance is a lincar function of time.

a. Find the equation for the linear function that can be used to model movie attendance as a function
of time. State explicitly what the independent variable represents.
What is the practical significance of the slope of your line?

¢. Use your equation to predict movie attendance in 2015

d. Use your equation to predict when movie attendance will reach 1.50 billion people.

Use the information from Problems 3 and 4 to calculate the average ticket price per person in 1990

and 2007. If you assume that the average ticket price has been increasing in a linar manner over

that time frame,

a. Find the equation for the linear function that can be used to model average ticket prices as a
function of time. State explicitly what the independent variable represents.

b. What is the practical significance of the slope of your line?

c. Use your equation to predict average ticket prices in 2015.

P Type here to search
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. Use your equation to predict box office receipts 1h 2

d. Use your equation to predict when box office receipts will reach 12 billion dollars

The total movie attendance in the U.S. was 1.19 billion people in 1990 and 1.40 billion in 2007.

Assume that the pattern in movie attendance is a lincar function of time.

a. Find the equation for the linear function that can be used to model movie attendance as a function
of time. State explicitly what the independent variable represents.

b. What is the practical significance of the slope of your line?

c. Use your equation to predict movie attendance in 2015

d. Use your equation to predict when movie attendance will reach 1.50 billion people

Use the information from Problems 3 and 4 to calculate the average ticket price per person in 1990

and 2007. If you assume that the average ticket price has been increasing in a linear manner over

that time frame,

a. Find the equation for the linear function that can be used to model average ticket prices as a
function of time. State explicitly what the independent variable represents.

b. What is the practical significance of the slope of your line?

¢. Use your cquation to predict average ticket prices in 2015

In 2000, 7.79 billion dollars were spent on VHS sales and rentals compared to 3.73 billion dollars

on DVD sales and rentals. In 2004, $3.24 billion were spent on VHS sales and rentals and $20.88

billion were spent on DVD sales and rentals. Assume (incorrectly) that the pattern of sales for both

items is linear

Find the equation for the total revenue from sales and rentals of VHS tapes as a linear function
of time.
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Problems

The scatterplots for a variety of data sets are shown below. Which suggest a roughly linear pattern.
which suggest a roughly non-linear pattern, and which apparently have no pattern? For those that
seem to follow a linear pattern, use the black-thread method to draw what you think is the best line

that captures that pattern

Determine which of the following functions are linear. For any linear function. find the equation

of the line and use it to predict the next entry to extend the table of values.
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3 Linear Functions

34.7

The data in each of the following tables follow a linear pattern. For each set of data, carefully

plot the points on graph paper. Estimate the slope and vertical intercept, and use these values to
approximate the equation of the line.
a

1 2 3 4
1.08 | 0.69 | 0.30 | —0.09

Find the equation of a linear function that fits this set of values.

3 4
3.614 | 3.671 | 3.728

a. A student decided that the equation of the line shown in the accompanying f
10x + 200. Explain why this is incorrect.
b. What is the correct equation of the line
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3 Linear Functions

1999]2000]2001]2002[2003[2004]2005]2006 2008
Horticulture 16] 25] 21 15| 2020 14| 16] 12] 12
Auto Engineer Technology| 10| 12| 16| 12 | 10| 0 | 13 | 14| 12] 20
Business Administration | 161 | 149 [ 136 | 93 [ 106 | 89 | 81 | 63| 50| 39| 50
Dental Hygiene GO 49| 46[ 46 | 34| 44 | 39 | 48] 46 a1
Nursing 70| 74| 63| 62 | 55| 64 | 64 | 104 | 147 | 155 | 146

The following table gives some measurements on the rate of chirping (in chirps per second) of the
striped ground cricket as a function of the temperature.

T(F) [ 89| 72 (93 [84 |81 [75[70 |8 |69]83 83 | 81 | 84 | 76

Chirps | 20 | 16 | 20 | I8 | 17 [ 16 [ 15 | 17 | 15| 16 17116 [ 17| 14

Source: Adapted from The Songs of Insects by George W. Pierce, Harvard University Press, 1948

a. Determine the equation of the line that best fits this sct of data. How does it compare to the

equation we estimated by eye in Example 5 of Section 3.3?
b. Does the value of the correlation coefficient indicate a high degree of correlation between chirp

rate and air temperaturc?
Many people are increasingly worried about the rapid growth in the amount of money spent in the
US. each year for health services. The following table gives the total spent, in billions of dollars,
in recent years for health care.
Year 1996 [ 1997 | 1998 | 1999 2002 [ 2003 | 2004 | 2005
Amount | 4455 | 460.1 | 533.9 [ 561.7 542 7063 | 751.0 | 302.7 | 8644

Source: 2006 Statistical Abstract of the United States.
a. Is there a significant level of linear correlation between these two variables? If so, what is the

regression line?
b. Estimate the amount spent on health care in 2010.

Repeat Problem 8, using 60. 65, 70.. ... 90 for the years instead of 1960, 1965, ... How do the
936PM
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d. Do the regression equation and the correlation coefficient support or contradict the claim that
the teams with larger bankrolls are buying more wins?

<. Write a short essay with your views on this issue. Be sure to include appropriate mathematical
arguments, based on your findings in parts (a) and (b).

The Russian chemist Mendeleev once conducted an experiment relating the solubility of sodium
nitrate in water to the temperature of the water, in degrees Celsius. He obtained the following set
of data

Temperature 0 4 10 15 21 29 36 5 68
Solubility 66.7 | 71.0 | 763 | 80.6 | 857 | 92.9 | 99.4 113.6 125.1

Based on the scatterplot of the data and the value of the correlation coeflicient, is it reasonable
to use a linear function to model this relationship? Explain.
Find the equation of the linear function that best fits these data
Use your model to estimate the solubility at a water temperature of 40°C.
Explain why using the linear model to predict a value for the solubility S when T’ =
not be appropriate.
¢. What might be appropriate values for the domain and range of this lincar function?

In Example 4, we looked at data on the decrease in the number of cigarettes consumed on average,
world-wide, from 1988 to 2002. The following table gives the corresponding data on the average
number of cigarettes consumed, world-wide, from 1963 to 1981, where the pattern is clearly
increasing.

1965 [ 1970 [ 1971 [ 1972 1974 1976 [ 1977 [ 1978 [ 1979 [ 1980 [ 1981
766 | 839 | 836 | 853 | 884 | 894 26 | 950 | 946 | 962 | 985 | 1,002

Source: Lester R. Brown, et al., Vital Signs 2003: The Environmental Trends that are Shaping our Future

Find the equation of the regression line that fits these data
What does the slope of this line tell you?
Whatis the correlation coefficient for the regression line? Is there a significant level of correlation
between the two variables?
World-wide cigarette use peaked in 1988. Use the regression equation to predict the number of
cigarettes smoked per person in 1988
Can you explain why the value predicted in part (c) is so different from the actual average of
1027 in 19887

£. What might be some reasonable values for the domain and range of the regression function?

15102 sandard cxocriment conducted in an ntroductory phvsics class. an obicct was dropoed and it
sa7om
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3.4 Linear Regression: Finding the Best Line 109

17. The following table gives estimates for the average temperature, in degrees Celsius, at the Earth’s
surface, worldwide, in different years.

Year 1880 | 1900 | 1920 | 1940 | 1960 | 1980 | 1999
Temperature [ 13.8 | 13.95 | 13.9 | 1415 ] 140 | 142 | 144

a. Find the equation of the line that best fits these data.
b. Assuming that the trend continues, predict the average surface temperature in 2020.

The following table shows the trend in worldwide grain production (wheat, rice, and corn, primar-
ily), in millions of tons.

Year 1965 | 1970 | 1975 | 1980 | 1985 [ 1990 | 1995 | 2000 | 2005
Grain Production | 914 | 1087 [ 1241 | 1418 [ 1665 [ 1779 | 1715 [ 1861 | 2049

Source: The Worldwatch Institute, Vital Signs 2007-2008: The Trends that are Shaping our Future

. Is there a significant level of correlation between grain production and the year?
. Find the equation of the linear function that best fits these data.
What does the model predict for the amount of grain produced in 20102
When does the model predict that the total amount of grain produced will reach 2500 million
tons?

. Use of the automobile has sparked immense changes in human culture, both for good and for bad.

The following table shows the growth in the number of cars produced throughout the world, in

millions, in various years since 1950.

Year 5 1960 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 20!
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Source: Kevin Mitchell, et al., Mathematical Models of Biological Systems, 1998

a. Decide which is the independent variable and which is the dependent variable.
b. Decide on appropriate scales for the two variables for a scatterplot.
¢. State precisely which letters you will use for the two variables and state what cach variable you

use stands for
d. Draw the associated scatterplot.
7. The accompanying table shows the number of households. in millions, with cable television in
various years.

Year 1977[1980[1983[1986|1988[1990{1992{1994|1996|1998|2000|2002 | 2004
Number| 12.117.7]34.1/42.2|48.6|54.9|57.2|60.5|64.7|67.0|68.5]|73.5|73.9

Source: 2006 World Almanac and Book of Facts

a. Decide which is the independent variable and which is the dependent variable.
b. Decide what would be appropriate scales for the two variables for a scatterplot.

tate precisely which letters you will use for the two variables and state what cach variable you
use stands for.

d. Draw the associated scatterplot.

e. Raise some predictive questions in this context that could be answered when we have a formula
relating the two variable:

8. There is considerable discussion about the growing levels of carbon dioxide in the atmosphere
because of its effects on global warming. The following table shows the atmospheric concentrations

of carbon dioxide, in parts per million, over time.

Year 1960 | 1970 | 1975 | 1980 | 1985 | 1990 | 1993 | 1995 | 1997 | 1999
Carbon dioxide 316.7 332.0|338.5|345.7|354.0 | 357.0 [ 358.8 | 363.9 | 368.4
concentration (ppm)

Source: Lester R. Brown, et al., Vital Signs 2003: The Environmental Trends that are Shaping our Future

a. Decide which is the independent variable and which is the dependent variable.

ax O

[ Other boskmarks

821PM

W i < G D) g0 By




image3.png
Wo My Classes X W hitpsi/fwwwwebassignnet/ebor X+ - x

C {} @ webassignnet/ebooks/gordonapcolalgl/tochtml (ORI -]

apps [0 Apple [] appliancewebsites [] BATHROOM [] berkeleycollege [] careers [] Cars [] Carylinks [] coins [] collegestuff [] Cooking [1 CSI [] daisy [1 DV [l Finances [] food [] Fumacefiters [ gitideas [] jobs [] KeurigFic » | [ Other bookmarks

< Table of Contents

] 1: Data Everywhere x
1] 2: Functions Everywhere

mi—e——E30«@D

representation of the function.

s 1 & @BQ
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] 7: Extended Families of Functions
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4. From Table to Formula or From Graph to Formula Unfortunately, the two remaining shifts in
perspective are considerably more complicated. If you start with a table of values, how do you produce
a formula for the function? Similarly, if you start with the graph of a function, how do you construct a
formula for it? Both of these processes can be extremely difficult, but fortunately modern technology
provides tools with which you can create reasonably accurate formulas for functions that start as ither
tables or graphs. That often is the key step in most real-life applications of mathematics, because usually
the mathematics you encounter is in the form of a table of values and you have to create a formula to
fit those data values. The resulting function given by that formula then serves to describe the process.
We will come back to this theme repeatedly starting in the next chapter.

Problems

1. Which of the following relationships are functions and which are not? Explain your re:
those that are functions, identify which of the two quantities depends on the other. Again, explain

your reasoning.

oning. For

a. The number of miles driven in a car versus the number of gallons of gas used.
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b. The speed of a four-legged animal and its weight

¢. The major league baseball player who has a certain number of home runs at the end of the
season.

d. The student who has a specific score on the SAT test in a particular year

e. The amount of rain that falls on any particular day of the year in Seattle.

f. The day of the year on which given amounts of snow, in inches, fall in Buffalo.

Match each of the functions (a)~(f) with a corresponding graph (i)~(vi) and then label the axes

appropriately. Explain your reasoning

iv v vi
> >
a. The population of a country as a function of time.

b. The path of a thrown football as a function of time.
c. The distance driven at a constant speed as a function of time.

d. The daily high temperature in a city as a function of time over several years.
e. The number of cases of a disease as a function of time.

f. The percentage of families owning DVD players as a function of time.

Consider the scenario: “You left home to run to the local gym. You started at a constant rate of
speed, but sped up when you realized how energetic you felt. About halfway there. you began to
tire, so you started slowing down.” Sketch a graph of your distance from home as a function of
time.
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Pells O pencils. With one. trace all parts
of the curve where the function is increas-
ing. With the other, trace all parts of
the curve where the function is decreas-
ing. Then mark all turning points on the
curve

Consider the function shown in the accom-
panying graph. Use two different colored
pens or pencils. With one, trace all parts
of the curve where the function is con-
cave up. With the other, trace all parts of
the curve where the function is concave
down. Then mark all inflection points on the
curve.

Sketch the graph of a single smooth curve
that is first increasing and concave up. then
increasing and concave down, and finally
decreasing and concave down. Mark all turn-
ing points and inflection points on your curve.

Sketch the graph of a single smooth curve that is first decreasing and concave up, then increasing

and concave up. and finally increasing and concave down. Mark all turning points and inflection

points on your curve.
Sketch a possible graph of the temperature in your hometown over an entire week as a func-
tion of time. On the graph indicate all the turning points. Where is the temperature function
increasing? Where is it decreasing? Where is the temperature function concave down? Where is it
concave up?

sa7oM
£ Type here to search e o B gro0m9 B





