
1. Determine all of the values of x which satisfy each of the following equations:

(a) 5(x− 4) + 2 = 11− (x− 3)

(b) 4x2 = 5x− 1

(c) 1 = −2 +
√
2x+ 7

2. Determine the domain of:

(a) f(x) =
√
x2 − 3x− 4 + 5

(b) g(x) =
x2 − 16

x2 + 9x+ 20
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3. Compute the following limits with algebraic justification.
“Bald” answers and “plug & chug” / “guess & check” will receive little or no credit.
If a limit Does Not Exist, mark it DNE and explain WHY the limit does not exist.
Calculating the limit using L’Hôpital’s Rule will receive NO CREDIT.
(If you don’t know what that means, don’t worry.)

(a) lim
x→4

2x2 − 2x− 3

3x2 − 8x+ 5

(b) lim
x→−3

x3 + 2x2 − 3x

3x2 + 5x− 12

(c) lim
x→5

x2 − 5x− 6

x2 − 2x− 15

(d) lim
x→2

|x− 2|
x2 + 3x− 10
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4. Consider the graph y = f(x) below.

Compute the following limits. If a limit Does Not Exist, explain why.

(a) lim
x→0

f(x)

(b) lim
x→1

f(x)

(c) lim
x→4

f(x)

(d) State the limit definition of continuity.

(e) Find and classify each discontinuity of f(x) as removable, jump, or infinite
Your answer should include a limit justification.

(f) Find the average rate of change of f(x) on [−3, 3]

(g) Where is f(x) not differentiable?
Cite how you know it is not differentiable.
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5. Use the Intermediate Value Theorem (if applicable) to show that there is a solution on [0, 1] to

x5 + 2x = 1

Be sure to justify that you are allowed to use IVT by checking the necessary hypotheses.

6. Derivative by the Definition

(a) State the limit definition of the derivative.

(b) Using the LIMIT DEFINITION of the derivative, show that

if f(x) =
√
4− 3x2, then f �(x) =

−3x√
4− 3x2

ZERO CREDIT will be given for using the power rule or any other differentiation “shortcut”.

(c) Find an equation of the line tangent to f(x) at x = 1
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