
MATH 122     Review Ch.1, Ch 2 (2.1, 2.2)
Chapter 1.
1. The concentration of carbon dioxide, C = f(t), in the atmosphere, in parts per million (ppm), is a 
function of years, t, since 1960. 
(a)  a) Interpret f(40) = 370 in terms of carbon dioxide.

(b)  b) What is the meaning of f(50)?
2. In the Andes mountains in Peru, the number, N, of species of bats is a function of the elevation, h, in 
feet above sea level, so N = f(h). 
(a)  a) Interpret the statement f(500) = 100 in terms of bat species.

(b)  b) What are the meanings of the vertical intercept, k, and horizontal intercept, c, in Fig.
below?

3. The average weight, in pounds,  of American men in their sixties (in1979) as a function of their 
heights, in inches, is given in the table
Height, h 68 69 70 71 72 73
Weight, w 166 171 176 181 186 191

a) How do you know from the table that the weight, w, is a linear function of height, h.
b) What is the slope of the function? Give units of measurement.
c) Explain the meaning of the slope in terms of heights and weights.
d) Find a formula that gives w as a function of h

4. A cell phone company charges a monthly fee of $25 plus 5 cents per minute. Find a formula for the 
monthly charge, C, in dollars, as a function of the number of minutes, m, the phone is used during the 
month.

5. Find the relative, or percent, change if B changes from 12,000 to 15,000.

6. The total sales of household computers in the US, as measured by sales to retail consumer dealers, 
in millions of dollars, was 2,385 in 1984 and 16,585 in 1997. Find the average rate of change between 
1984 and 1997. Give units. Use the answer to estimate total sales in 1998.

7. Find the average rate of change of f(x) = 3x between x = 2 and x = 5.



8.  Table 1.13 shows attendance at NFL football games. 
(a)  Find the average rate of change in the attendance from 2003 to 2007. Give 

units.

(b)  Find the annual increase in the attendance for each year from 2003 to 2007. 
(Your answer should be four numbers.)

(c) Find the % increase in the attendance from 2003 to 2007.

Table 1.13    Attendance at NFL Football Games, in Millions of Fans

Year 2003 2004 2005 2006 2007

Attendance 21.64 21.71 21.79 22.20 22.26

9. Production costs for manufacturing t-shirts consists of a fixed cost of $18,000 plus variable costs of  
$3 per shirt. Each t-shirt sells for $8.
a) Find the total cost, C(q), the total revenue, R(q), and the total profit, P(q), as functions of the number 
of shirts produced, q.
b) Find the marginal cost, marginal revenue, marginal profit.
c) How many shirts must be produced to break-even?
d) How many shirts must be produced to make profit?

10. What annual percent growth rate is equivalent to a continuous percent growth rate of 4.5%?

11. The population of Nicaragua was 3.6 million in 1990 and growing 3.4% per year. Let P be the 
population in millions, and let t be time in years since 1990.
a) Express P as a function in the form P = P0at.
b) Express P as an exponential function using base e.

12. Write a formula for population, P, as a function of time, t, in each of the following cases:
a) The population starts at 1400 people and grows by 300 people each year.
b) The population starts at 1400 people and decreases by 2% each year.
c) The population grows with continuous growth rate 2% each year.

13. The number of bacteria in milk grows at a rate 10% per day once the milk has been bottled. When 
the milk is put in the bottles, it has an average bacteria count of 500 million per bottle. 
a) Write an equation for f(t), the number of bacteria t days after the milk is bottled.



b) Suppose milk cannot be safely consumed if the bacteria count is greater than 3 billion per bottle. How 
many days will the milk be safe to drink once it has been bottled.

14. Solve for t using natural logarithms: 2.5e3t = 100. Round the answer to 2 decimals.

15. A new species, introduced into an environment in which it has no natural predators, grows 
exponentially with continuous growth rate k = 0.095 per year.
(a) If there were initially 45 individuals introduced, write the formula for the number of individuals after 
t years.
(b) What is the approximate doubling time of this population?
(c) About how long after introduction will the population reach 250 individuals?

16. Given the function f(z) = z2, find and simplify: f(z + 3) – f(z).

17. For g(x) = 2x2 – 2x and h(x) = 3x – 1, find and simplify:
a) g(h(x))
b) h(g(x))

18. The number of species, S, on an island is directly proportional to the square root of the area, A, of 
the island. An island which has an area of 4 square miles contains 20 species.
a) Find a formula for S as a function of A.
b) If an island is 9 square miles in area, determine the number of species expected on the island.

19. The table below shows the average yearly US health care expenditures per consumer unit.
a) Plot the data.  Does the linear or exponential regression appear to fit these data best?
b) Find the formulas for both linear and exponential regression. 
c) In 2005 the actual average yearly US health care expenditures per consumer unit were $2790. Which 
equation appears to fit the data better? Explain.
Years after 1998, t 0 1 2 3 4
Expenditure, C ($) 1903 1959 2066 2182 2350

Chapter 2.
20. Let f(t) = t2 + t.
a) What is the approximate instantaneous rate of change of f(t) at t = 2?
b) How could you improve your estimate in part a)?

21. Suppose a function is given by a table of values as follows:
x 1.1 1.3 1.5 1.7 1.9 2.1
f(x) 12 15 21 23 24 25

a) Estimate the instantaneous rate of change of f at x = 1.7.
b) Find the average rate of change of f(x) between x = 1.1 and x = 1.9.

22. There is a population of P(t) thousand bacteria in a culture at time t hours after the beginning of an 
experiment. You know that P(10) = 20, P′ (10) = 0.4.
a) Give the meaning, in practical terms, of the equation P′(10) = 0.4.



b) Using the value of P′ (10), make a prediction for the population at time t = 11 hours.

23. The graph of y = f(x) is given in the figure below. Sketch the graph of the function’s derivative
 f ′(x).  

ANSWERS
1. a) In 2000 the concentration of CO2 in the atmosphere was 370 ppm. b) Concentration of CO2 in the 
atmosphere in 2010.
2. a) At 500 above sea level there are 100 bat species. b) k is the number of bat species at the sea level; c 
is the elevation at which the bat species no longer occur.
3. a) W changes at a constant rate. b) 5 pounds/inch. c) The weight increases 5 pounds per 1 inch 
increase in height. d) W = 5h – 174.
4. C = 0.05m + 25
5. 25%
6. 1092.3 $millions/yr; $17,677.3 millions.
7. 78
8. a) 0.155 millions/yr. b) 0.07, 0.08, 0.41, 0.06 millions/yr. c) 2.87%
9. a) C(q) = 18,000+3q, R(q) = 8q, P(q) = 5q – 18,000. b) MC=3, MR=8, MP=5. c) 3 600. d)>36 000.
10. 4.60%
11. a) P = 3.6(1.034)t. b) P = 3.6e0.0334t

12. a)  1400+300t. b) 1400(0.98)t. c) 1400e0.02t

13. a) N=500(1.1)t. b) 18 days
14. 1.23
15. a) P=45e0.095t. b) 7.3 yrs. c) 18.1 yrs
16. 6z+9
17. a) 18x2 – 18x + 4. b) 6x2 – 6x – 1 
18. a) S = 10(A)1/2. b) 30 species
19. a) Both linear and exponential appear to fit the data well. b) C=1868.6 + 111.7t; C=1876.2(1.054)t.
c)Exponential equation fits the data better.
20. a) 5.01. b) decrease the change in t.
21. a) 5. b) 15
22. a) 10 hrs after beginning the experiment the population increases by 0.4 thousands/hr. b) 20.4 
thousands
23. The graph of f´(x) is a parabola that opens down and has x-intercepts at x=2 and x=5.5.


