
Nebraska Wesleyan University Test 2
Math 060
Instructor: Austin Mohr

Please write only your name on the test sheet.
Write all work and answers on the blank sheets provided.
Use algebra or calculus techniques to solve these problems. Appealing to a graph obtained by

technology will not earn any credit (though it may help you organize your thoughts).

1. For the function f(x) = x2− 3x+ 2, find the absolute maximum and absolute minimum (if they exist)
on the following domains. If one of the values does not exist, explain why not.

(a) 0 ≤ x ≤ 2

Solution: Notice we have a continuous function on a closed interval, so the absolute maximum
and minimum are guaranteed to exist by the Extreme Value Theorem. To find the absolute
extrema, we should check the boundaries of our domain and all critical values.

The boundary points are x = 0 and x = 3, which give function values f(0) = 2 and f(2) = 0,
respectively.

To find the critical values, we see that the derivative f ′(x) = 2x − 3 is equal to zero only when
x = 3

2 . At this value of x, the function is equal to f
(
3
2

)
= − 1

4 .

Comparing all our candidates, we see that the absolute maximum on the interval 0 ≤ x ≤ 2 is 2,
which occurs when x = 0, and the absolute minimum is equal to − 1

4 , which occurs when x = 3
2 .

(b) 2 ≤ x <∞
Solution: Since limx→∞ x2 − 3x+ 2 =∞, there is no absolute maximum on this interval. There
are no critical values in the interval 2 ≤ x <∞, since the only critical value was x = 3

2 . The only
other point to check is the boundary x = 2, for which the function value is f(2) = 0, which is the
absolute minimum on this interval.

2. Determine whether the function f(x) = 3x2

3x+1 has any vertical, horizontal, or slant asymptotes and give

their equations. (Hint: 3x2

3x+1 = x− 1
3 + 1

9x+3 )

Solution: A function has a vertical asymptote whenever the denominator is zero and the numerator
is not zero. For this function, this occurs at 3x + 1 = 0, which is x = − 1

3 .

Since 3x2

3x+1 = x− 1
3 + 1

9x+3 , the function behaves like x− 1
3 for values of x that are far from zero. The

function therefore has a slant asymptote of y = x− 1
3 .

3. Describe the concavity and inflection points (if any exist) of the function f(x) = x3 − x.

Solution: We first compute the second derivative f ′′(x) = 6x. Solving 6x = 0, we find an inflection
point at x = 0.

To determine the concavity, we test any value to the left of the inflection point and any value to the
right. For example, testing x = −1 and x = 1, we see the second derivative is equal to f(−1) = −6 and
f(1) = 6, respectively. Based on this, we conclude that the function is concave down on the interval
(−∞, 0) and concave up on the interval (0,∞).

4. Among all pairs of numbers summing to 70, find the two with the largest product.

Solution: Let x and y be the two numbers we are searching for. We are asked to maximize the function
xy subject to the constraint x + y = 70. The constraint can be rewritten as y = 70 − x. Doing this
allows us to rewrite the objective function as x(70− x), which simplifies to 70x− x2. Denote this final
function by f(x). The graph of this function is a downward-opening parabola, so the maximum product
occurs at the single critical value. We compute the derivative f ′(x) = 70− 2x and solve 0 = 70− 2x to
obtain the critical value x = 35. The other number we should choose is y = 70− 35 = 35. Therefore,
the maximum product is 35 · 35 = 1225.



5. The value of a savings account bearing 6% annual interest (compounded continuously) is given by
P (t) = P0e

0.06t, where P0 is the initial investment and t is the number of years since the creation of
the account.

(a) How much should be invested initially in order to guarantee the account contains $15,000 twenty
years from the date of its creation?

Solution: We need to solve 15000 = P0e
0.06·20 for P0.

15000 = P0e
0.06·20

15000 = P0e
1.2

15000

e1.2
= P0

4518 ≈ P0

Therefore, the initial investment must be approximately $4,518.

(b) Assuming an initial investment of $1,000, at what rate is the value of the account increasing at
the end of the tenth year?

Solution: With an initial investment of $1,000, the value of the account is given by P (t) =
1000e0.06t. To determine the rate at which the value is increasing, we first compute the deriviatve
P ′(t) = 1000e0.06t · 0.06 = 60e0.06t. At the end of the tenth year, the rate of increase of the
account is given by P ′(10) = 60e0.06·10 ≈ 109.33. The account is therefore increasing by $109.33
per year at the end of the tenth year.

6. A sample of an unknown radioactive substance has initial mass of 75 mg. After five minutes, the
sample has decayed to a mass of 60 mg. Write an exponential model for the decay of this substance.

Solution: The generic model for exponential decay is P (t) = P0e
−kt. We are given that the initial

value P0 is 75, so we can update the model to P (t) = 75e−kt. To determine the value of k, we can use
the fact that P (5) = 60.

60 = 75e−k·5

60

75
= e−5k

ln

(
4

5

)
= ln

(
e−5k

)
ln

(
4

5

)
= −5k

ln
(
4
5

)
−5

= k

0.045 ≈ k

A good model is therefore P (t) = 75e−0.045t.


