
MA 123—Elementary Calculus
Exam 2

Review Sheet
Here is a list of questions which will be good practice for Exam 2. This list is not exhaustive! Students
should also use the homework, notes from class, other worksheets handed out in class, and lecture notes
as study materials.

Note: For success on this exam it is vital that you are able to complete each type of problem on this review
sheet. If you have any points of confusion, it is your responsibility to ensure that these issues are addressed.
That is, you need to come to office hours to ask questions. Numerical answers (not full solutions) to this
sheet will be posted on the website. There will NOT be an opportunity for test corrections on Exam 2!

1. Supplement: Exponents and Logarithms

(1) Compute the first derivatives of the following functions:
(a) f(x) = xe3x+2

(b) g(t) = ln(t2 + 1) + ln(3t)

(c) h(y) = e
√
y+3

(d) φ(x) = (x+ 3)5x

(e) ψ(t) = log4(4
t+1)

(f) f(t) = e3t+ln(t2)

(g) g(x) =
1

3
ln((t+ 2)3) + ln(t− 2)

(h) H(x) = (x2 + 3) ln(2x)e7x

(2) Suppose that a bacteria culture initally contains 4,000 bacteria and quadruples every 3 hours.
Write an expression for the number of bacteria P (t) present after t hours.

(3) An amount of P0 dollars is invested at 8% interest compounded continuously. Find P0 if at the
end of 5 years the value of the investment is $30, 000.

2. Chapter 6 Material

(1) State the Extreme Value Theorem precisely.

(2) Find the minimum and maximum values of f(x) = x3 + 15x2 + 75x − 1 on the interval [−6, 0].
For which x values are the minimum and maximum attained?

(3) State the Mean Value Theorem precisely.

(4) Consider the function f(x) = x3 − 6x2 + 6. Complete the following:
(a) Find the critical point(s) of f(x).
(b) Determine the intervals where f(x) is increasing/decreasing.
(c) Determine the location and values of any local extrema.
(d) Determine the intervals of concavity and find the inflection points.
(e) Using the above information, sketch the graph without a graphing calculator.

(5) Consider the function g(x) = x3 − 3x2 − 24x+ 1
(a) Find the critical point(s) of g(x).
(b) Determine the intervals where g(x) is increasing/decreasing.
(c) Determine the location and values of any local extrema.
(d) Determine the intervals of concavity and find the inflection points.
(e) Using the above information, sketch the graph without a graphing calculator.



3. Optimization (Chapter 7)

Remember to include units in your answers!

(1) Determine the maximum product of two nonnegative numbers whose sum is 19.

(2) Find the minimal sum of two positive integers whose product is 18.

(3) A rectangular box with a square base and an open top was constructed using 72 cm2 of wood.
Determine the dimensions of the box with the maximum possible volume.

(4) A farmer wishes to enclose a rectangular area using fencing along three sides and stream along
the fourth side. What are the dimensions which produce the largest enclosed area if the farmer
can use 400 feet of fence?

(5) Find the area of the largest rectangle with sides parallel to the coordinate axes that can be
inscribed in a quarter circle of radius 6 centered at the origin.

4. Related Rates (Chapter 7)

(1) Two trains leave a station simultaneously. One train travels south at 60 miles per hour. The other
train travels west at 80 miles per hour. How quickly are the trains moving apart after 1 hour?

(2) A ladder 13 feet long rests against a vertical wall. If the bottom of the ladder slides away from
the wall at a rate of 2 feet/sec, how fast is the top of the ladder sliding down the wall when the
bottom of the ladder is 5 feet from the wall?

(3) A cylindrical water tank with circular base parallel to the ground is being filled at a rate of 18
cubic feet per minute. The cylinder has diameter 6 feet and height 14 feet. How fast is the water
level rising when the tank is half full?

(4) A smoke ring created by an exploding firecracker has a radius which is increasing by 4 cm/sec.
How quickly is the area inside the smoke ring increasing when the radius is 7cm?
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