
APPM 1235 Exam 2 Fall 2020

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.

1. Refer to the given graph of f(x) to answer the following: (15 pts)

(a) Find the domain of f(x). Express your answer in interval notation.

(b) Find the range of f(x). Express your answer in interval notation.

(c) Find f(2).

(d) Find |f(−3)|.
(e) Find (f ◦ f)(3).
(f) Is f(x) one-to-one? Briefly justify your answer.

2. Given the equation of a circle: (x− 2)2 + (y + 1)2 = 23 answer the following: (8 pts)

(a) Find the coordinates of the center of the circle and state the radius.

(b) Find the equation for the upper half of the circle.

3. Find the domain of the following functions: (15 pts)

(a) f(x) =
√

x2 − x− 6

(b) g(x) = x2 + 3
√
x

(c) h(x) =
2x

x2 − 36



4. Sketch the graph of the following (graph each function on a separate set of axes). Label values on your
axes: (19 pts)

(a) f(x) = −x2 (d) g(x) =
√
x− 2

(b) k(x) = x3 + 1 (e) m(x) = 3
√
x

(c) n(x) =
√
1− x2 (f) q(x) =

{
|x| x ≤ 1

x− 2 x > 1

5. For f(x) =
√
x− 1 and g(x) =

1

x2
answer the following: (10 pts)

(a) Find (f · g)(x).
(b) (g ◦ f)(x) and state its domain in interval notation.

6. Copy the given graph of f(x) with domain [0, 3] onto your paper. Now sketch the graph of f−1(x) on
the same graph. Label at least two points on your new graph. (5 pts)

7. The sum of two positive real numbers, x and y, is 13. Find values for x and y such that their product is a
maximum (that is, when x and y are multiplied, they give the largest possible value). As usual show all
steps in solving this problem. (8 pts)



8. For R(x) =
2x2 − 4x− 16

x2 − 3x− 4
(12 pts)

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

(b) Find any horizontal or slant asymptote(s). If there are none state NONE.

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

9. The graph of a polynomial, P (x), has the following properties: (8 pts)

i. The graph has end behavior that is consistent with the end behavior of y = x3 (In arrow notation:
P (x)→∞ as x→∞ and P (x)→ −∞ as x→ −∞).

ii. The graph bounces (touches but does not cross) at x-intercept (−2, 0).
iii. The graph crosses at x-intercept (1, 0).

iv. The graph has no other x-intercepts.

v. The graph has y-intercept (0,−4).

Answer the following for P (x):

(a) Sketch a graph of P (x) that satisfies all of the given information.

(b) Find an equation of a polynomial P (x) that satisfies all of the given information. You may leave
your answer in factored form.

Potentially useful formulas.

1. Equation of a circle: (x− h)2 + (y − k)2 = r2

2. a3 − b3 = (a− b)(a2 + ab+ b2)

3. a3 + b3 = (a+ b)(a2 − ab+ b2)

4. The quadratic formula: x =
−b±

√
b2 − 4ac

2a


