
APPM 1235 Exam 2 Spring 2021

INSTRUCTIONS: Simplify and box all your answers. Write neatly and show all work. A correct answer
with incorrect or no supporting work may receive no credit. Books, notes, and electronic devices are not
permitted. The exam is worth 100 points. Assume all questions have answers in the real numbers unless
the instructions specify complex numbers.

1. Please write the word “agree” to indicate that you will abide by the University honor code for this exam.

Agree.

2. Consider the given graph of a piecewise-defined function f(x) with domain (−∞,∞). Answer the
following: (17 pts)

(a) Write down the range of this function in interval notation.

Solution: (0,∞)

(b) Find f(2) + f(−1).

Solution: f(2) + f(−1) = 3 + 1 = 4.

(c) Find (f ◦ f)(−2).

Solution: (f ◦ f)(−2) = (f(f(−2)) = f(1) = 2.

(d) Is f(x) one-to-one? Briefly justify your answer.

Solution: f(x) is not one-to-one because it does not pass the horizontal line test. In other words: If
f(x1) = f(x2) then it’s not necessarily true that x1 = x2 for all x1 and x2 in the domain of f(x).
For example: f(−3) = 1 = f(0) and −3 6= 0.



(e) Write down the piecewise-defined function for f(x) that gives the graph above.

Solution:

f(x) =

{
1 x ≤ −1
x+ 1 x > −1

3. Find the domain of the following functions: (21 pts)

(a) f(x) =
x+ 2

x2 − 10x− 24

Solution:

For this function the domain is all real numbers except those that result in division by zero. We set
the denominator equal to zero and solve: x2−10x−24 = 0. Factoring we get: (x−12)(x+2) = 0
resulting in values to exclude from the domain: x = −2, 12. The resulting domain is (−∞,−2) ∪
(−2, 12) ∪ (12,∞).

(b) g(x) =
1√

x2 − 4

Solution:

The domain is found when x2−4 > 0. Factoring we get (x−2)(x+2) > 0. Setting up a sign chart
of number line and checking x-values we get the domain (−∞,−2) ∪ (2,∞). Note: We cannot
include x = −2 or x = 2 since these values result in division by zero.

(c) h(x) = 4x3 − 2x2 + 2x− 1

Solution:

The domain is (−∞,∞) since h(x) is a polynomial function.



4. Sketch the graph of the following (graph each function on a separate set of axes). Label values on your
axes: (20 pts)

(a) f(x) = −(x− 1)2

Solution:

(b) k(x) =
√
−x

Solution:

(c) g(x) = |x| − 2

Solution:



(d) m(x) = x3

Solution:

5. For g(x) = 4 + 3
√
x− 1 find g−1(x). (6 pts)

Solution:

We replace g(x) by y and solve for x.

y = 4 + 3
√
x− 1 (1)

y − 4 = 3
√
x− 1 (2)

(y − 4)3 = x− 1 (3)

(y − 4)3 + 1 = x (4)

Swapping x and y and replacing y by g−1(x) we get g−1(x) = (x− 4)3 + 1.



6. State for each graph whether the function is odd, even, or neither. No justification is needed for this
problem. (6 pts)

(a) (b)

Solution:

Graph (a) is even. Graph (b) is neither.

7. Consider f(x) = 4 − x2 for f(x) > 0. A rectangle is constructed with two vertices on the curve f(x)
and two on the x-axis as depicted in the diagram. Express the perimeter of the rectangle as a function of
x. Hint: What is the length of the portion of the base of the rectangle from the origin to the point (x, 0)?
(6 pts)

Solution:

The length of the portion of the base of the rectangle from origin to (x, 0) is x. This can be confirmed by
using the distance formula from (0, 0) to (x, 0). So the perimeter of the rectangle is given by P = 4x+2y.
Since y = 4−x2 then the perimeter of the rectangle as a function of x is given by: P (x) = 4x+2(4−x2)
or P (x) = −2x2 + 4x+ 8.



8. For R(x) =
x3 − 2x2 + x

x2 − 3x+ 2
(10 pts)

(a) Find the location (x, y -coordinates) of any hole(s). If there are none state NONE.

Solution:

Factoring R(x) we get
x3 − 2x2 + x

x2 − 3x+ 2
=

x(x− 1)(x− 1)

(x− 2)(x− 1)
=

x(x− 1)

x− 2
telling us we get a hole

when x− 1 = 0 or x = 1. The y-coordinate is found by plugging x = 1 into the simplified rational

function
1(1− 1)

(1− 2)
= 0. So there is a hole at (1, 0).

(b) Find any vertical asymptote(s). If there are none state NONE.

Solution:

Now that we have simplified the rational function we find the vertical asymptote(s) by setting the
denominator of the simplified rational function equal to zero. Doing this we get: x − 2 = 0 and a
vertical asymptote of x = 2.

9. Answer the following for P (x) = x4 − 6x3 + 5x2 (14 pts)

(a) Find the y-intercept.

Solution:

Setting x = 0 we get P (0) = 04 − 6(0)3 + 5(0)2 = 0 and the y-intercept is (0, 0).

(b) Find the x-intercept(s) if any. Indicate as well whether the graph crosses or bounces (touches but
does not cross) at each x-intercept.

Solution:

Setting y = 0 we get x4−6x3+5x2 = x2(x2−6x+5) = x2(x−5)(x−1) resulting in x-intercepts:
(0, 0), (5, 0), and (1, 0). The graph crosses at (5, 0), and (1, 0). The graph bounces at (0, 0).

(c) Determine the end behavior of the graph of P (x). Express the end behavior in arrow notation or
denote it on a graph.

Solution:

In arrow notation: y →∞ as x→ −∞ and y →∞ as x→∞



(d) Sketch the graph of P (x). Make sure to label the y-intercept and all x-intercept(s).

Solution:

End of Exam

Potentially useful formulas.

(a) a3 − b3 = (a− b)(a2 + ab+ b2)

(b) a3 + b3 = (a+ b)(a2 − ab+ b2)

(c) The quadratic formula: x =
−b±

√
b2 − 4ac

2a


