
Nebraska Wesleyan University Final Exam
Math 060 Spring 2014
Instructor: Austin Mohr

Please write only your name on this sheet.
Write all work and answers on the blank sheets.
Only attempt problems for which you have not already received a grade of “Master”.
Use algebra or calculus techniques to solve these problems. Appealing to a

graph will not earn any credit (with the exception of problem 2a).

1. In each of the following situations, decide whether a linear function is an appropriate
model. If it is, provide the linear function f(t) and clearly state the units of t and f(t).
If a linear function is not appropriate, explain why not.

(a) A rain gauge is initially empty. After three hours of steady rainfall, the gauge
contains four inches of water.

(b) A tank contains 50 gallons of water. More water flows in at a constant rate of 3
gallons per minute.

(c) An initial investment of $1,000 is put into a savings account which grows at a
rate of 2% per year.

2. Compute each limit (or conclude that it does not exist) using the specified method.

(a) lim
x→∞

1

x
, graphical

(b) lim
x→1

3x

2x + 1
, continuity

(c) lim
x→2

2x− 1, numerical

3. Compute the derivative f ′(x) of each of the following functions using the specified
method.

(a) f(x) = x2 + x, difference quotient

(b) f(x) = 3
√
x− 2

x4 , power/sum/difference rules

4. A particle accelerates through space in a straight line. The function s(t) = 3t2 gives the
distance (in meters) of the particle from its starting point after traveling for t seconds.

(a) What is the particle’s acceleration after 4 seconds?

(b) What is the particle’s velocity after 4 seconds?

(c) What is the particle’s distance after 4 seconds?



5. Answer each of the following questions about the function f(x) = x3 − 12x. (Note:
The questions are not asked in a natural order.)

(a) What are the coordinates of the local extrema (if any)?

(b) What are the coordinates of the inflection points (if any)?

(c) On what intervals is the function increasing? On what intervals is it decreasing?

(d) On what intervals is the function concave up? On what intervals is it concave
down?

6. Provide the equation of the requested asymptote for each function.

(a) 4x2+2x−1
x+2

, slant (Hint: 4x2+2x−1
x+2

= 4x− 6 + 11
x+2

)

(b) 2x+9
x2−x , horizontal

(c) 3x+5
x2−2x , vertical

7. Find the coordinates of the global maximum and global minimum (if they exist) for
the function f(x) = x3−3x on the specified interval. If one of the global extrema does
not exist, explain why it does not exist.

(a) On the interval [0, 3]

(b) On the interval [3,∞)

8. Last year, a charity dinner charged $50 per plate and sold one hundred seats. They
estimate that for every dollar increase in price, they will sell one fewer seat.

(a) What price should the charity charge per plate to maximize the money raised?

(b) At this price, how much money will be raised in total?



9. The mass of a radioactive substance (in grams) can be modeled by M(t) = 50e−0.15t,
where t is the number of seconds after decay begins.

(a) At what rate (in grams per second) is the substance decaying at the fifth second?

(b) What mass of the substance remains after ten seconds?

(c) What is the half-life of this substance?

10. In each of the following situations, decide whether an exponential function is an ap-
propriate model. If it is, provide the exponential function f(t) and clearly state the
units of t and f(t). If an exponential function is not appropriate, explain why not.

(a) A small business nets $100,000 in profits in the year 2010. The profits are pro-
jected to grow continuously at a rate of 3.5% per year.

(b) The water level at a dam begins at fifty feet and rises constantly at a rate of one
foot per hour.

(c) A population of 300 bacteria doubles every 10 seconds.

11. A particle is currently traveling vertically at a rate of 4 m
sec

. We will denote its current
height as 3 m. From this point, it begins to accelerate according to the function
a(t) = 4t+ 1, where t is measured in seconds. Construct a function s(t) that gives the
particles position t seconds after this moment.

12. A company estimates that its profit will grow continuously at a rate (in thousands of
dollars per day) given by the function P ′(t) = 6e0.015t, where t is the number of days
the business has been open. What is the total profit the company predicts for the first
thirty days of business?



13. We will make the following assumptions about the sales of a particular commodity.

• Supply is given by S(x) = 250 + 5x, where S(x) is the price (in dollars) the
supplier will charge when x items are produced.

• Demand is given by D(x) = 1000 − 10x, where D(x) is the price (in dollars)
consumers will pay when x items are produced.

• Price and production correspond to the equilibrium point of supply and demand.

Under all these assumptions, determine the consumer surplus.

14. Calculate the value of k required in order for each function to be used as a probability
density function.

(a) kx3 on the domain [0, 5]

(b) ke−3x on the domain [0,∞)

15. A random variable X takes on values in the domain [1,∞) and is distributed according
to the probability density function 2

x3 .

(a) Calculate P (2 ≤ X ≤ 10).

(b) Calculate the expected value of X.

16. Scores on a standardized test are normally distributed with mean 60 and standard
deviation 20.

(a) Calculate the probability that a randomly chosen student scores between 70 and
80.

(b) Calculate the probability that a randomly chosen student scores greater than 80.


