
MATH 122 FALL 2013

Final Exam Review Problems

Chapter 1

1. As a person hikes down from the top of a mountain, the variable t represents the time, in minutes, since the person left
the top of the mountain, and the variable H represents the height, in feet, of the person above the base of the mountain.
We have H = f(t). The vertical intercept for the graph of this function represents:

(a) The time it takes the person to descend from the top of the mountain to the base of the mountain.

(b) The height of the person in feet above the base of the mountain when the person is at the top of the mountain.

(c) The height of the person in feet above the base of the mountain, as the person hikes down the mountain.

(d) The time when the person begins to descend down the mountain.

2. Which of the following functions has its domain identical with its range?

(a) f(x) = x2 (b) g(x) =
√
x (c) h(x) = x3 (d) i(x) = |x|

3. When a person goes into shock, the cardiac output, in liters of blood per minute, decreases. One person’s cardiac output is
12 liters per minute when the person first goes into shock, and decreases by 2 liters per minute every hour that the person
is in shock. Write a formula for cardiac output C as a function of t, the time in hours since a person first went into shock.

(a) C = 12− 2t (b) t = 12− 2C (c) C = −2 + 12t (d) t = −2 + 12t (e) C = 12 + 2t (f) t = 12 + 2C

4. Which of the following tables could represent linear functions?

5. The number of acres in a region cleared for farming follows the formula A = f(t) = 2t2 where t is the number of years
since the region started to be farmed and t ranges from t = 0 to t = 10. Find the average rate of change in the number of
acres cleared for farming between t = 1 and t = 4. Give units with your answer.

(a) 10 acres/year (b) 30 acres (c) 10 years/acre (d) 30 years (e) 0.10 years/acre (f) 0.10 acres/year

6. One of the graphs in Figure 1.5 is a supply curve and the other is a demand curve. Which is which?

(a) I is supply and II is demand. (b) I is demand and II is supply.



7. In which of the graphs (I)–(IV) could y be a function of x?

(a) I only (b) II only (c) III only (d) IV only (e) I and II only (f) I and III only

(g) II and IV only (h) All of them



8. There are three poles spaced 10 meters apart as shown in Figure 1.1. Joey walks from pole C to pole B, stands there for
a short time, then runs to pole C, stands there for a short time and then jogs to pole A. Which of the following graphs
describes Joey’s distance from pole A?



9. Supply and demand curves are shown in Figure 1.8. If a tax of $5 per item sold is imposed on the supplier, which of the
points A, B, C, or D could be the new equilibrium?

(a) A (b) B (c) C (d) D

10. The concentration of a pollutant in a lake is 85 parts per million (ppm) and is increasing at a rate of 4.6% each year. A
possible formula for the concentration C as a function of year t is:

(a) C = 85 + 4.6t (b) C = 85− 4.6t (c) C = 85 + 0.046t (d) C = 85− 0.046t (e) C = 85(0.046)t

(f) C = 85(0.954)t (g) C = 85(1.046)t (h) C = 85(1.46)t (i) C = 85(0.46)t (j) C = 4.6(0.85)t

11. The amount, A (in mg), of a drug in the body is 25 when it first enters the system is decreases by 12% each hour. A
possible formula for A as a function of t, in hours after the drug enters the system, is:

(a) A = 25+12t (b) A = 25−12t (c) A = 25+0.12t (d) A = 25−0.12t (e) A = 25(0.12)t (f) A = 25(0.88)t

(g) A = 25(1.12)t (h) A = 25(1.88)t (i) A = 25(−0.12)t (j) A = 12(0.25)t

12. Let f(x) = abx, where b > 0. Then f(x+h)
f(x) =

(a) bh (b) h (c) bx+h − bx (d) a

13. The net worth W of a company is 20 million dollars and is increasing at a continuous rate of 5.3% per year. A possible
formula for W in millions of dollars as a function of year t is:

(a) W = 20 + 5.3t (b) W = 20 + 0.053t (c) W = 20(1.053)t (d) W = 20(1.53)t (e) W = 20(0.053)t

(f) W = 20(0.53)t (g) W = 20e1.053t (h) W = 20e1.53t (i) W = 20e0.053t (j) W = 20e0.53t

14. The number N of acres of old growth forest in a park is initially 500 acres and is decreasing at a continuous rate of 15%
per year. A possible formula for N as a function of t, measured in years, is:

(a) N = 500(1.15)t (b) N = 500(0.85)t (c) N = 500(0.15)t (d) N = 500(−0.15)t (e) N = 500e1.15t

(f) N = 500e0.85t (g) N = 500e0.15t (h) N = 500e−0.15t (i) N = 500− 15t (j) N = 500− 0.15t

15. Convert the function P (t) = 100(1.07)t to the form P (t) = P (0)ekt.

(a) P (t) = 100e1.07t (b) P (t) = 100e0.07t (c) P (t) = 100e1.0677t (d) P (t) = 100e0.0677t (e) P (t) = 100e0.93t

16. Solve for x if 8y = 3ex.

(a) x = ln 8 + ln 3 + ln y (b) x = ln 3− ln 8 + ln y (c) x = ln 8 + ln y − ln 3 (d) x = ln 3− ln 8− ln y

17. A sum of $1000 is deposited in a bank account that pays 5% interest compounded continuously. Which of the following
equations has a solution which tells you how long it takes for the money to double?

(a) P = 1000e0.05·2 (b) 1000 = P (0)e0.05·2 (c) 1000 = 2000e0.05·t (d) 2000 = 1000e0.05·t



18. The half-life of caffeine is 4 hours. A person drinks a cup of coffee with 100 mg of caffeine and we wish to determine the
number of hours until the amount of caffeine in the body is down to 10 mg. Which of the following equations has a solution
which gives the continuous decay rate for caffeine in the body?

(a) 10 = 100ek·4 (b) 100 = 10ek·4 (c) 50 = 100ek·4 (d) 10 = (100/4)ek (e) P = (100/10)e4

19. You are to receive three equal payments of $2000 each, paid once per year starting now. You can assume a 5% interest
rate, compounded continuously. The future value of the payments, on the day you receive the final payment, is:

(a) 6000e0.05·3 (b) 6000e0.05·2 (c) 2000e0.05·3+2000e0.05·2+2000e0.05·1 (d) 2000e0.05·2+2000e0.05·1+2000

Chapter 2

For the next two problems, we consider a sphere of increasing radius r (you can think of a balloon filling with air). We want to
find how the volume, V , of the sphere changes as the radius r changes. We know that the volume as a function of the radius is
given by V (r) = 4

3πr
3. If r is measured in inches, then V (r) is in cubic inches.

1. The expression
V (3)− V (1)

3− 1

represents

(a) The average rate of change of the radius with respect to the volume when the radius changes from 1 inch to 3 inches.

(b) The average rate of change of the radius with respect to the volume when the volume changes from 1 cubic inch to 3
cubic inches.

(c) The average rate of change of the volume with respect to the radius when the radius changes from 1 inch to 3 inches.

(d) The average rate of change of the volume with respect to the radius when the volume changes from 1 cubic inch to 3
cubic inches.

2. Which of the following represents a rate at which the volume is changing when the radius is 1 inch?

(a) V (1.01)−V (1)
0.01 in3 (b) V (0.99)−V (1)

−0.01 in3 (c) lim
h→0

(V (1+h)−V (1)
h

)
in3 (d) All of these

3. If f ′(x) is positive, then f ′′(x) is increasing.

(a) True (b) False

4. If f ′(x) is increasing, then f(x) is increasing.

(a) True (b) False

5. If f ′′(x) is positive, then f(x) is concave up.

(a) True (b) False

6. If f ′′(x) is positive, then f ′(x) is increasing.

(a) True (b) False

7. If f ′(x) is increasing, then f(x) is concave up.

(a) True (b) False

8. If the velocity of an object is constant, then its acceleration is zero.

(a) True (b) False



9. In Figure 2.20, the second derivative at points a, b, and c is, respectively,

(a) +, 0,− (d) +, 0,+ (b) −, 0,+
(e) +,+,− (c) −, 0,− (f) −,−,+



10. Which of the following graphs (a)–(d) could represent the slope at every point of the function graphed in Figure 2.8?



11. Suppose
f ′(x) < 0, for 0 < x < 2, for 4 < x < 5, and for 6 < x.

f ′(x) > 0, for x < 0, for 2 < x < 4, and for 5 < x < 6.

Which of the graphs (a)–(d) could be the graph of f(x)?

12. If an object’s acceleration is negative, at that particular instant the object can be

(a) Slowing down only

(b) Speeding up only

(c) Slowing down or momentarily stopped only

(d) Slowing down, momentarily stopped, or speeding up



13. The cost and revenue functions, C(q) and R(q), for a certain company are shown in Figure 2.34. If the company is currently
producing 750 units, which of the following is true?

(a) The company is making a profit and should increase production.

(b) The company is not making a profit and should increase production.

(c) The company is making a profit and should decrease production.

(d) The company is not making a profit and should decrease production.

Chapter 3

1. If f ′(x) = g′(x), then f(x) = g(x).

(a) True (b) False

2. If y = π5 , then y′ = 5π4.

(a) True (b) False

3. The derivative of the function f(x) at the point x = a is defined to be

(a) the slope of the line connecting the origin to the point (a, f(a)).

(b) the slope of the line tangent to the graph of f at the point (a, f(a)).

(c) lim
h→0

f(a+h)−f(a)
h

(d) all of the above

(e) (b) and (c) only

Values of a function f(t) are given in the table. (Values not shown do not deviate significantly from the behavior shown
in the table.)

t 0 2 4 6 8 10
f(t) 13 14 16 20 32 55

4. The first derivative of f(t) appears to be . The second derivative of f(t) appears to be .

(a) positive, positive

(b) positive, negative

(c) negative, positive

(d) negative, negative

(e) positive, constant

5. Using the table above, estimate the value of f ′(6). (Hint: use difference quotients involving points above and below t = 6.)

(a) 2 (b) 4 (c) 6 (d) 8



6. A function f has f(4) = 14, f ′(4) = 4, and f ′′(x) < 0, for x ≥ 4. Say which of the following values for f(6) are
possible/impossible: 26, 22, 18.

(a) possible, possible, possible

(b) possible, possible, impossible

(c) impossible, possible, impossible

(d) impossible, impossible, possible

(e) impossible, impossible, impossible

7. Compute the derivative of f(x) = 5x2

x2+1 .

(a) 5

(b) 10x
(x2+1)2

(c) 10x3−10x2+10x
(x2+1)2

(d) 10x−5x4

(x3+1)2

8. Compute the derivative of f(x) =
√

1
x15 .

(a) 15
2

√
1

x17

(b) 15
2 x
− 17

2

(c) − 15
2

√
1

x17

(d) − 17
2

√
1

x15

9. Compute the derivative of g(t) = ln(1− et).

(a) 1
1−et

(b) − 1
1−et

(c) − et

1−et .

(d) 1
ln(1−et)

10. Compute the derivative of h(s) = (se3s + e6s)9.

(a) 9(se3s + e6s)8.

(b) (e3s + 3se3s + 6e6s)/(se3s + e6s)9

(c) 9(se3s + e6s)8(3se3s + 6e6s)

(d) 9(se3s + e6s)8(e3s + 3se3s + 6e6s)

11. Compute the derivative of y = x4.2.

(a) ln(4.2)x4.2 (b) 4.2x3.2 (c) 1
5.2x

5.2

12. Compute the derivative of h(q) = 2q3 − (2q − 7)4 + 11
√
−1.5q4 + 3.2q + 5.7

Answer:



13. Zebra mussels are freshwater shellfish that first appeared in the St. Lawrence River in the early 1980’s and have spread
throughout the Great Lakes. Suppose that t months after they appeared in a small bay, the number of zebra mussels is
given by Z(t) = 300t2. Exactly four months after they first appeared, there will be in the bay, and at that
time the population will be growing at a rate of .

(a) 1200 mussles; 2400 mussels per day

(b) 2400 mussles; 4800 mussels per month

(c) 4800 mussles; 2400 mussels per year

(d) 4800 mussles; 2400 mussels per month

(e) none of the above

14. A new DVD is available for sale in a store one week after its release. The cumulative revenue, $R, from sales of the DVD
in this store in week t after its release is R = f(t) = 350 ln t with t > 1. Find f ′(5) and the relative rate of change f ′/f at
t = 5.

(a) $563.30/week; 100%/week

(b) $563.30/week; 1%/week

(c) $60/week; 10.7%/week

(d) $70/week; 12.4%/week

(e) none of the above

Chapter 4

1. Let f(x) be a function defined on the whole real line R = (−∞,∞).
Which of the following statements are true?

I. If f(x) has a maximum at x = a, then f ′(a) = 0.

II. If f(x) has a minimum at x = a, then f ′(a) = 0.

III. If f ′(a) = 0, then f(x) has either a maximum or minimum at x = a.

IV. If f ′′(a) = 0, then f(x) has an inflection point at x = a.

(a) I and II only; (b) III and IV only; (c) I, II, and IV only; (d) all; (e) none.

According to a recent study,1 Def Jam Records payed a fixed cost of $1,078,000 to produce Rihanna’s single “Man Down.”
(Incidentally, $1,000,000 of the cost was for marketing/promoting the song.)

Assume that making and selling electronic copies (mp3 files) of
the song costs nothing, so there are no variable costs. Suppose
the demand function for the “Man Down” mp3 is given by

q =
2000000

p2 + 1
.

That is, q is the number of downloads demanded at a given price
p. Then the revenue generated by the song, as a function of price,
is

R(p) = pq =
2000000p

p2 + 1
.

1Source: NPR.
http://www.npr.org/blogs/money/2011/07/05/137530847/how-much-does-it-cost-to-make-a-hit-song

http://www.npr.org/blogs/money/2011/07/05/137530847/how-much-does-it-cost-to-make-a-hit-song


2. What price should Def Jam charge for each download of “Man Down” in order to maximize profit?

(a) $0.50 (b) $1 (c) $2 (d) $20

3. What is the maximum profit (in dollars)?

(a) -278,000 (b) -78,000 (c) 78,000 (d) 922,000

4. Find the value of c in Figure 3.16, where the line l tangent to the graph of y = 2x at (0, 1) intersects the x-axis.

(a) − 1
ln 2 (b) − 1

2 ln 2 (c) − ln 2 (d) −1

5. A gardener will enclose a 400 square foot garden next to a brick wall. Two sides of the enclosure will be perpendicular
to the brick wall and one side will be parallel to the wall. For the perpendicular sides the gardener will use fencing that
costs $10 per foot. For the parallel side shrubs costing $20 per foot will be used. What is the minimum cost of the garden
enclosure?

(a) $20 (b) $200 (c) $800 (d) $2,000

6. Consider the graph of the function f(x) shown in Figure 4.3. How many critical points does f(x) have?

(a) 4 (b) 5 (c) 6 (d) 7 (e) none of these

7. Consider the graph of the function f(x) shown in Figure 4.3. How many local minima does f(x) have?

(a) 2 (b) 3 (c) 4 (d) 5 (e) none of these



8. Consider the graph of the function f(x) shown in Figure 4.3. How many local maxima does f(x) have?

(a) 2 (b) 3 (c) 4 (d) 5 (e) none of these

For problems 9–13, consider the function f(x) = x3 − 6x2 + 1 restricted to the interval [−3, 5].

9. Which of the following points is a global maximum point for f(x) on the interval [−3, 5]?

(a) x = −3 (b) x = 0 (c) x = 4 (d) x = 5 (e) none of these

10. What is the global maximum value of f(x) on the interval [−3, 5]?

(a) −80 (b) 1 (c) −31 (d) −24 (e) −26

11. Which of the following points is a global minimum point for f(x) on the interval [−3, 5]?

(a) x = −3 (b) x = 0 (c) x = 4 (d) x = 5 (e) none of these

12. Which of the following points is a local minimum point for f(x) on the interval [−3, 5]?

(a) x = 0 (b) x = 4 (c) x = 5 (d) none of these

13. How many inflection points does the function f(x) have?

(a) 1 (b) 2 (c) 3 (d) 4

14. Which is correct? A company can increase its profit by increasing production if, at its current level of production,

(a) Marginal revenue - Marginal cost > 0.

(b) Marginal revenue - Marginal cost = 0.

(c) Marginal revenue - Marginal cost < 0.

(d) the quantity (Marginal revenue - Marginal cost) is increasing.

15. A smokestack deposits soot on the ground with a concentration inversely proportional to the square of the distance from
the stack. With two smokestacks d miles apart, the concentration of the combined deposits on the line joining them, at a
distance x from one stack, is given by the function

S(x) =
c

x2
+

k

(d− x)2

where c and k are positive constants (which depend on the rate at which the respective stacks deposit soot).

Suppose k = 8c, and suppose d = 9 kilometers. Find the point x on the line joining the stacks where the concentration
of soot deposits is minimized. (Your answer gives you the distance from the first stack at which deposits are minimized.
This might be the optimal place to build a factory, the best place to camp out when staging a pollution protest, etc.)

(a) 1 kilometer (b) 2 kilometers (c) 3 kilometers (d) 4 kilometers



Chapter 5

1. Figure 5.1 shows the velocities of two cyclists traveling in the same direction. If initially the two cyclists are alongside each
other, when does Cyclist 2 overtake Cyclist 1?

(a) Between 0.75 and 1.25 minutes (b) Between 1.25 and 1.75 minutes (c) Between 1.75 and 2.25 minutes

2. For the following question consider continuous curves that are increasing and concave up. As we increase the number
of rectangles used in Figures 5.5 and 5.6 to approximate the areas under the curve, the areas represented by the shaded
regions, A1 and A2, decrease.

(a) True (b) False (c) It depends on the graph

3. As the number of rectangles in Figures 5.5 and 5.6 goes to infinity, which of the following statements is true? (Consider
only continuous curves.)

(a) A1 goes to zero but A2 does not.

(b) A2 goes to zero but A1 does not.

(c) A1 and A2 don’t go to zero. The limits of upper and lower rectangular areas are equal.

(d) A1 and A2 both go to zero. The limits of the upper and lower rectangular areas are equal.

(e) A1 and A2 both go to zero. The limits of the upper and lower rectangular areas are not equal.



The graphs of five functions are shown Figure 5.7. The scales on the axes are the same for all five.

4. For which function f(x) is the value of the integral
∫ 10

0
f(x) dx closest to zero?

5. For which function f(x) is the value of the integral
∫ 10

0
f(x) dx largest?

6. For which function f(x) is the value of the integral
∫ 10

0
f(x) dx smallest?



7. The function f(t) gives the number of gallons of fuel used per minute by a jet plane t minutes into a flight. The integral∫ 30

0
f(t) dt represents:

(a) The average fuel consumption during the first half-hour of the trip.

(b) The average fuel consumption during any 30-minute period on the trip.

(c) The total fuel consumption during the first 30 minutes of the trip.

(d) The total time it takes to use up the first 30 gallons of fuel.

(e) The average rate of fuel consumption during the time it takes to use up the first 30 gallons.

Chapter 7

Please study the problems that appeared on Exam 3 and the WileyPLUS Review for Exam 3.


