
Exam 3 Review MA 109 Summer 2015
For this exam, you will be given the following formulas:

Formula Sheet:

Compound Interest: If a principal P0 is invested at an interest rate r for a period

of t years, then the amount P (t) of the investment is given by:

P (t) = P0

(
1 +

r

n

)nt

(if compounded n times per year)

P (t) = P0 e
rt (if compounded continuously).

Change of Base Formula: Let a and b be two positive numbers with a, b 6= 1. If

x > 0, then:

loga(x) =
logb(x)

logb(a)

1. Consider the following polynomial:

f(x) = 3x6 − 7x5 − 22x4 + 8x3

(a) List the possible roots using the Rational Zeros theorem (Hint: factor out an
x3 first).

(b) Factor this polynomial using the Factor Theorem

(c) Determine the end behavior of this polynomial.

2. Suppose a parabola has vertex (−1, 6) and passes through the point (3, 4). Determine
the rule for the function.

3. On the basis of data from past years, a consultant informs Bob’s Bicycles that its
profit from selling x bicycles is given by the function

p(x) = 250x− x2

4
− 15, 000

How many bicycle should be sold to maximize profit? In that case, what will be the
profit?

4. Consider the function r(x) =
x + 1

2x2 − x− 3
.

(a) Determine the domain of r(x).

(b) Determine the vertical asymptote(s) of r(x).

(c) Determine the horizontal asymptote(s) of r(x).

(d) Find any hole(s) of r(x).

(e) Determine the x- and y-intercept(s) of r(x).

5. Review the concepts of function transformations and average rate of change.



6. Suppose you invest $25000 at an interest rate of 7%.

(a) After 6 years, how much money would you have if it is compounded

i. quarterly?

ii. annually?

iii. continuously?

(b) If it is compounded semiannually, how long will it take to double your invest-
ment?

7. If you invest $13000 and it is compounded monthly and your investment grows to
$42350 in 2 years, what is the interest rate?

8. Solve the following equations.

(a) 2x−5 = 32−2x

(b) log2(5x + 3) = log2(x + 4) + log2(3)

9. Find the domain of h(x) = ln(x2 − x− 2).

10. Find the remainder of the following polynomial division: (Hint: use the Remainder
Theorem)

x75 + 17

x− 1

11. There are originally 15 penguins on an island. If the penguin population doubles
every three months,

(a) how many penguins will there be after 15 months?

(b) how long will it take until the penguin population triples?

12. Review all definitions in the Exponential & Logarithmic Functions, Polynomials,
and Rational Functions lecture notes.


