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1. Find the center and radius of the circle given by the equation5 pts

2x2 + 2y2 + 8x− 12y + 8 = 0

a) Center: (−2, 3) ; Radius: 3

b) Center: (2, 3) ; Radius: 3

c) Center: (2,−3) ; Radius: 9

d) Center: (4,−6) ; Radius: 3

e) Center: (−4, 6) ; Radius: 9

2. The average rate of change of f(x) = 3x2 + x+ 2 on the interval (1, 2) is5 pts

a) −6

3

b) −16

3

c) 6

d) 10

e) 16

3. For f(x) = x4, the difference quotient
f(x+ h)− f(x)

h
is5 pts

a)
x4

h

b)
x4 + h

h

c)
x4 + 4hx3 + 6h2x2 + 4h3x + h4

h

d) 4x3 + 6hx2 + 4h2x + h3

e) 1
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4. Evaluate lim
x→2

x2

(x+ 1)2(x− 2)5 pts

a)
4

9
b) 1

c) ∞
d) −∞
e) Does not exist.

5. Evaluate lim
x→3

x+ 3

(x− 3)25 pts

a) 0

b)
1

3
c) 1

d) ∞
e) Does not exist.

6. Evaluate lim
x→0

√
x2 + 25− 5

x25 pts

a)
1

10

b)
1

5

c) 1

d) 15

e) Does not exist.
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7. Evaluate lim
x→1

x2 + 2x− 3

x2 − 3x+ 25 pts

a) −4

b) 0

c) 1

d) ∞
e) Does not exist.

8. Suppose f(x) is a continuous function, and (1, 3), (2, 0), (3, 5) are points on the graph of5 pts

f(x). What is the value of lim
x→3−

f(x)?

a) −3

b) 0

c) 1

d) 5

e) Not enough information is known to determine the limit.

9. The Intermediate Value Theorem guarantees that x3 +3x2−12 = 0 has a solution on which5 pts

of the following intervals?

a) (−2,−1)

b) (−1, 0)

c) (0, 1)

d) (1, 2)

e) (2, 3)
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10. If the function5 pts

f(x) =





3x2 − 2c , x < 2

cx− 2

x + 2
, x ≥ 2

is continuous at x = 2, then what is the value of c?

a. 5

b. 6

c. 8

d. ∞

e. No such value can be found for f(x) to be continuous at x = 2.

11. Let f(x) = 2x2 − x. Given that f ′(1) = 3, what is the equation of the line tangent to the5 pts

graph of f(x) at x = 1?

a. y = 3x

b. y = 3x− 1

c. y = 3x− 2

d. y = 3x− 3

e. y = 3x− 4
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12. (2 pts each)14 pts

T F a) If both left-hand and right-hand limits of f(x) exist at x = c, then lim
x→c

f(x)

must exist.

T F b) If f(x) is undefined at x = c, then lim
x→c

f(x) does not exist.

T F c) lim
x→c

f(x) may exist if f(x) is discontinuous at x = c.

T F d) If lim
x→c

f(x) exists and f(x) is defined at x = c, then f(x) must be continuous

at x = c.

T F e) If f(x) is continuous at x = c, then lim
x→c+

f(x) = f(c).

T F f) If f(x) is differentiable at x = c, then f(x) is also continuous at x = c.

T F g) If f(x) is differentiable at x = c, then lim
x→c

f(x) exists.
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13. (2 pts each) Suppose f, g, and h are 3 continuous functions, f(x) ≤ g(x) ≤ h(x) for all8 pts

x. If f(1) = 2, f(4) = 5, f(6) = −2, h(1) = 4, h(4) = 5, h(6) = 6. Answer the following
questions:

a) (2 pts) lim
x→1

[f(x) + h(x)] =

b) (2 pts) lim
x→4

g(x) =

c) (2 pts) What is the name of the theorem you would use to answer part b) above?

d) (2 pts) True or False: There is some point x = c on the interval (1, 4) such that f(c) = 3.
T F
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14. For the function12 pts

f(x) =





x + 2

x2 − 4
, x < 3

1

x2 − 4x
, x > 3

Find all points at which f is discontinuous. For each discontinuity, determine the type of
discontinuity and justify your answer. (To receive full credit you must show all work verifying
the type of discontinuity.)
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15.11 pts

a) (3 pts) State the limit definition of the derivative.

f ′(x) =

b) (8 pts) Use the limit definition of the derivative to compute the derivative of

f(x) =
√
ax , where a is a positive constant.

No credit will be given for using any other method to find your answer


