
MATH 122 FALL 2013

EXAMINATION 1 (practice version)

RULES

• No books or notes allowed. (Approved calculators okay.)

• No bathroom breaks until after you have finished the exam and turned in your answer sheet.

• Out of consideration for your classmates, do not make disturbing noises during the exam
(e.g., if you have a runny nose, tissues will be available —please use them)

• Phones must be turned off. If any ring tones or other bleeps or blips emanate from your
belongings, 10% will be deducted from your exam score.

• Important: To record your answers, you must fill in the answer sheet on the second page.
When you finish the exam, turn in this page only (along with your signed pledge).

Cheating will not be tolerated. If there are any indications that a student may have given or received
unauthorized aid on this exam, the case will be brought to the USC Office of Academic Integrity.
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Cheating will not be tolerated. If there are any indications that a student may have given or received
unauthorized aid on this exam, the case will be brought to the USC Office of Academic Integrity.
When you have finished the exam, please sign the following statement acknowledging that you
understand this policy:

“On my honor as a student I, , have neither given nor received aid
on this exam.” (Print Name)

Signature: Date:



For Problems 1–4, assume y = f(x) = x2 + 2.

1. Find the values of y when x = 0. (If there is no such y, mark “none of these.”)

(a) −2 (b) 0 (c) 2 (d) 4 (e) none of these

2. What values of x give a y value of 0. (If there is no such x, mark “none of these.”)

(a) −2 (b) 0 (c) 2 (d) 4 (e) none of these

3. What is f(3)?

(a) 5 (b) 7 (c) 9 (d) 11 (e) none of these

4. What values of x give y a value of 3?

(a) −1 (b) 0 (c) 1 (d) 2 (e) none of these

5. A potato is put in an oven to bake at time t = 0. Which of the graphs in the figure below
could represent the potato’s temperature as a function of time?

(a) (I) (b) (II) (c) (III) (d) (IV)

6. What does the vertical intercept represent in terms of the potato’s temperature?

(a) The temperature of the potato just before it is put in the oven.

(b) The temperature of the potato just after it is taken out of the oven.

(c) The average increase in temperature of the potato while in the oven.

(d) The average temperature of the potato while in the oven.



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

The figure below shows four lines given by the equation y = mx+b. In the next four problems,
match the lines to the given conditions on m and b.

8. m > 0, b > 0.

(a) l1 (b) l2 (c) l3 (d) l4

9. m < 0, b > 0.

(a) l1 (b) l2 (c) l3 (d) l4

10. m > 0, b < 0.

(a) l1 (b) l2 (c) l3 (d) l4

11. m < 0, b < 0.

(a) l1 (b) l2 (c) l3 (d) l4



12. In a California town, the monthly charge for waste collection is $9 for 40 gallons of waste and
$13 for 80 gallons of waste. Find a linear formula for the cost, C, of waste collection as a
function of the number of gallons of waste, W .

(a) C = 1
10W + 5

(b) C = 1
10W − 5

(c) C = −0.1W + 5

(d) C = 10W − 391

(e) C = 10W + 391

13. Find the average rate of change of f(x) = x3 + 3 between x = 2 and x = 4.

(a) 6 (b) 12 (c) 28 (d) 56 (e) -56

14. A movie theater has fixed costs of $2,400 per day and variable costs averaging $4 per customer.
The theater charges $6 per ticket. Let q be the number of customers on a given day. How
many customers are required on a given day order for the theater to break even on that day?

(a) q = 1 (b) q = 120 (c) q = 400 (d) q = 600 (e) q = 1200

15. 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

16. 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.

17. 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|



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

(a) I only (b) III only (c) IV only (d) I and III only (e) All of them



19. 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

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

(a) W = 20000(1.053)t (b) W = 20(1.53)t (c) W = 20e1.053t (d) W = 20000e0.053t

(e) W = 20e0.053t

21. 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) = 100e1.067t (d) P (t) = 100e0.067t

(e) P (t) = 100e0.93t

22. 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

23. 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

24. 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



25. 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

26. Use shifts of power functions to find a possible formula for the graph below. Assume the
graph is not being stretched.

(a) (x+ 3)3 − 6 (b) (x+ 6)3 − 3 (c) (x− 6)3 + 3 (d) (x− 3)3 + 6

27. The derivative of the function f(x) at the point x = a is denoted by f ′(a) and is defined as
(select all that apply! )

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

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

(c) the instantaneous rate of change of the function f(x) at the point x = a.

(d) the average rate of change of the function f(x) as x goes from a to a+ 1.

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

28. The derivative of f(t) appears to be

(a) positive

(b) negative

(c) constant

(d) impossible to tell from information given

29. Using the table above, estimate the value of f ′(6). (Hint: use difference quotients and con-
sider the change of f(t) to the right and left of t = 6.)

(a) 3 (b) 4 (c) 5 (d) 6 (e) none of these



30. Which of the following graphs (a)–(d) could represent the derivative of the function graphed
in Figure 2.8?



Answers

1. (c). f(0) = 02 + 2 = 0 + 2 = 2.

2. (e). Find x such that f(x) = 0. That is, x2 + 2 = 0, or x2 = −2. Since x2 cannot be
negative, there is no such x.

3. (d). f(3) = 32 + 2 = 9 + 2 = 11.

4. (a) and (c). Find x such that f(x) = 3. That is, x2 + 2 = 3, or x2 = 1. There are two x
values satisfying the equation x2 = 1, namely, x = 1 and x = −1.

5. (c).

6. (a).

7. (b). This is the only table with a constant difference, 3, for the same increase in x. Therefore,
(b) is the only one representing a linear function.

Comment: You could point out that (d) fails to be a linear function because the slope between
consecutive points is not constant. This happens even though the function values increase by con-
stant amounts because the x values do not increase by constant amounts.

8. (a). 9. (c). 10. (b). 11. (d).

12. (a).

13. (c). f(x2)−f(x1)
x2−x1

= f(4)−f(2)
4−2 = (43+3)−(23+3)

4−2 = 67−11
2 = 56

2 = 28.

14. (e). Since fixed costs are $2400, and since each customer costs an average of $4, the cost
when the number of customers is q is given by

C(q) = fixed costs + variable costs = 2400 + 4q.

The question asks about the break even point—the point, q, at which profit is zero. This re-
quires that we know the revenue function as well as the cost function. The revenue function is
always given by R(q) = pq. In this case, we have R(q) = 6q, since $6 is the price, p, that will be
charged per customer. The profit function is π(q) = R(q)− C(q). We want to find the break even
point, which is the q for which R(q) = C(q). Setting the functions equal gives 6q = 2400 + 4q.
Therefore, 2q = 2400, so q = 1200. Thus the theater requires 1200 customers in order to break even.

15. (a). This is a linear function since the change is constant over every equal time interval.
The cardiac output starts at 12 when t = 0, so the vertical intercept is 12. The cardiac output
changes by -2 for every additional hour, so the slope is -2.

16. (a). Generally manufacturers produce more when prices are higher. Therefore curve I is
the supply curve. Consumers buy less when prices are higher. Therefore curve II is the demand
curve.

17. (b) and (c). For g(x) =
√
x, the domain and range are all nonnegative numbers, and for

h(x) = x3 , the domain and range are all real numbers.

Comment: It is worth considering the domain and range for all choices.

18. (d). We use the vertical line test to determine whether a graph represents a function. In



graphs I and III, all vertical lines cross the curve at most once, while in II and IV, some vertical
lines cross the curve more than once. Graphs I and III may be graphs of functions, while graphs II
and IV definitely are not.

19. (a). The equilibrium before the tax is imposed is at the intersection of the original supply
and demand curves. In the presence of taxes, the new equilibrium is at the intersection of new
supply and demand curves. Since the tax is levied on the suppliers, they produce less at each price.
Thus the supply curve moves toward the p-axis. The consumers’ demand curve is unchanged, so
the new equilibrium is at point A on the original demand curve. Alternatively, notice that the tax
raises the supply curve up by $5 because suppliers have to be paid $5 more to produce the same
quantity. This shifts the equilibrium point up as well, to the point A.

Comment: Notice that the equilibrium price rises with the imposition of the tax, but does not rise
by the full $5 of the tax. Thus the tax burden is shared by the consumer who pays more than
before the tax and the supplier who keeps less than before the tax.

20. (e). Since the net worth is increasing by a constant percent each time unit, the function
is exponential. Since the rate is continuous, we use the ekt form for the exponential function. Since
the rate is 5.3%, we have k = 0.053.

21. (d). The percent growth rate in the formula P (t) = 100(1.07)t is 7% per unit of t. The
equivalent continuous growth rate is close to, but not identical to, the percent growth rate of 7%,
so a continuous growth rate of 6.77% is reasonable, leading us to the answer in (d). This analysis
is enough to answer the question, but we can check our work by doing the calculation. We have
P (0) = 100 and we want to find k with 100(1.07)t = 100(ek)t, so we solve 1.07 = ek and find
k = ln(1.07) = 0.0677.

22. (c). If 8y = 3ex, then 8y
3 = ex and ln

(8y
3

)
= x, so x = ln 8 + ln y − ln 3.

23. (d). In the formula P (t) = P (0)ekt, we have P (0) = 1000 and k = 0.05. The doubling
time is the value of t for which P (t) is two times P (0). That is, P (t) = 2 · 1000 = 2000. So, since
P (t) = 1000e0.05t, the equation we want to solve for t is 2000 = 1000e0.05t.

24. (c). In the formula P (t) = P (0)ekt, we have P (0) = 100. The information we are given
about the rate of decay is that the half-life is 4 hours, so we know that when t = 4 we have
P (t) = P (4) = (1/2) · 100 = 50. Substituting this information gives us the equation in (c). Notice
that the question in the problem (determine the number of hours until the amount of caffeine is
down to 10 mg) is not relevant until we have found the continuous decay rate k.

25. (d). You receive the first payment now, the second payment in one year, and the third
and final payment in two years, so we are finding the future value in two years. The payment
you receive now could earn interest for two years, the payment you receive in one year could earn
interest for one year, and the payment you receive in two years does not earn any interest, so the
answer is (d).

26. (c). Start with the function x3, which has the same shape as the function shown, but is
centered at the point (x, y) = (0, 0). Now shift the graph to the right, along the x-axis, by 6 units
to get the function (x − 6)3. Finally, shifting all y-values up by 3 units, we arrive at the function
(x− 6)3 + 3.

27. (a) and (c).

28. (a). since the function f(t) is increasing.



29. (b). The average rate of change as t goes from 4 to 6 is (20 − 16)/(6 − 4) = 4/2 = 2.
The average rate of change as t goes from 6 to 8 is (32− 20)/(8− 6) = 12/2 = 6. We average these
two answers to get a reasonable estimate of the instantaneous rate of change at t = 6:

f ′(6) ≈ 2 + 6

2
= 4.

Alternatively, you could note that the “step-size” of the intervals is the same—i.e., the distance
from 4 to 6 is the same as the distance between 6 and 8. Therefore, the process of averaging two
answers given above simplifies as follows:

1

2

(
f(8)− f(6)

8− 6
+
f(6)− f(4)

6− 4

)
=

1

2

(
f(8)− f(6)

2
+
f(6)− f(4)

2

)
=

1

2

(
f(8)− f(6) + f(6)− f(4)

2

)
=

1

2

(
f(8)− f(4)

2

)
=
f(8)− f(4)

4

which is the average rate of change of f(t) as t goes from 4 to 8.

30. (c). The function has a local maximum at about -0.5, and a local minimum at about 0.5,
so we know the graph of the derivative crosses the x-axis at these points. That is, the graph of
f ′(x) passes through (−0.5, 0) and (0.5, 0). This rules out (b) and (d). Note that the function is
increasing when −∞ < x ≤ −0.5 and when 0.5 ≤ x < ∞. So the derivative is positive for these
values of x. (This already rules out (a), so the answer is (c).) Note also that when −0.5 ≤ x ≤ 0.5,
the function f(x) is decreasing, so f ′(x) is negative for these x values.


