
Math 121 (Lesieutre); Midterm 1 review; September 22, 2017

1. Sketch graphs of the following functions.

a) f(x) = 2x2(x− 1)(x + 3)

b) g(x) = 2x

c) h(x) = 1− 3 · 4x+2

d) i(x) = log2(x− 1) + 4

2. An ant colony starts with 200 ants, and two days later the number has risen to 300.
Assuming that the colony exhibits unconstrained exponential growth. . .

a) Find a formula for the number of ants after t days.

b) After how many days will there be 1500 ants?

3. Consider the function f(x) = log10(x + 2)

a) Sketch a graph of the function. What are the asymptotes?

b) Find a formula for the inverse function.

c) Sketch a graph of the inverse function.

4. When I hand you a rational function and start asking questions, the first thing you should
do is factor the numerator and the denominator and look for common factors.

Once you’ve found the factorization, for which aspects of graphing should you use the reduced
form of the rational function? For which should you use the unreduced one? (For example:
to find the vertical asymptotes, do you want the zeroes of the denominator before or after
cancelling?)

5. a) Sketch a graph of the function f(x) = 2x2(x− 1). What is the end behavior?

b) Suppose you have a polynomial with zeroes at 1, 2, and 3, with multiplicities 1, 2, and 3,
and that f(0) = 4. What could be the formula for your polynomial?



6. Consider the rational function f(x) =
(x− 1)(x− 2)(x− 3)

2x3 − 2x2

a) What are the vertical asymptotes of this function?

b) Does the function have a horizontal asymptote? If yes, what is it?

c) Sketch a graph of the function.

7. Solve each of the following equations for x.

a) 3x2+1 = 9

b) ln x = ln(x + 6) + ln(x + 1)

c) 22x − 3 · 2x + 2 = 0

d) 2x+1 = 3x

e)
(
1
2

)−x
= 4

8. Expand the following expression as much as possible:

log
(x + 3)3

√
x

(x− 1)(x− 2)2

9. You start with $100 in a bank account paying 2% interest. How much money would you
have after two years if interest is compounded. . . (you do not need to simplify your answer)

a) monthly?

b) daily?

c) continuously?

10. Graph the rational function f(x) =
x2 + x− 12

x2 − 4
.


