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1. Suppose f(x) = x− 2

x
on the domain (0,∞), compute (f−1)′ at the point (1, 2).

A.
1

3

B.
1

4

C.
1

2

D.
2

3
E. 1

2
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2. Given that

lim

x→
π

2

(
1 +

cos(x)

3

)k sec(x)

= e7.

Find the value of k.

A. 7

B.
7

3
C. 21

D. −7

E. −21

3
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3. Which of the following is the best linear approximation to y =
√
x+ 16 at the point x = 9.

A. y =
1

6
x+

21

6

B. y =
1

10
x+

47

10

C. y =
1

8
x+

15

8

D. y =
1

8
x+

31

8

E. y =
1

10
x+

41

10

4
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4. Determine the number of local extrema (max or min) of f (x) = x+ sin(2x) on the interval
(0, 2π) .

A. 6

B. 1

C. 0

D. 2

E. 4

5
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5. A spherical balloon is being filled with air at the constant rate of 5 cm3/sec. How fast is
the radius of the balloon increasing when the radius is 2 cm? The volume of a sphere is
V = 4

3
πr3

A.
1

4π
cm/s

B.
5

16π
cm/s

C.
4

5π
cm/s

D.
1

50π
cm/s

E.
5

8π
cm/s

6
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6. A pumpkin patch located next to a river wants to set up a rectangular fenced area for
growing pumpkins. Since one side will be along the river, only three sides need fencing. The
owner has two types of fencing: spooky decorative fencing costing 5 Dollars per foot for the
two widths (perpendicular to the river) and sturdy fencing costing 8 Dollars per foot for the
length (parallel to the river). The owner wants to enclose the maximum possible area for a
budget of 640 Dollars.

What should the length of the side parallel to the river be to maximize the area of the
rectangular pumpkin patch while staying within budget?

A. 40 ft

B. 48 ft

C. 20 ft

D. 32 ft

E. 45 ft

7
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7. Let f ′ (x) = x (6− x)2 and f (0) = 0. Determine f (2) .

A. None of the other answers

B. −128

3
C. 32

D. 44

E.
128

3

8
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8. Suppose that f(x) satisfies Mean Value Theorem on the interval [1, 3]. Given that f(3) = 15
and f ′(x) ≤ 4 for 1 ≤ x ≤ 3. According to the Mean Value Theorem, what is the minimum
possible value of f(1)?

A. 15

B. 7

C. 3

D. 11

E. 9

9
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9. Two cars are driving away from the same building. Car A is driving east at 50 mi/h and
car B is driving north at 30 mi/h. Find the rate at which the distance between the cars is
changing when Car A is 3 miles east and Car B is 4 miles north of the building.

A. 40 mi/h

B. 54 mi/h

C. 58 mi/h

D. 42 mi/h

E. 65 mi/h

10
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10. Suppose f ′ (x) < 0 on (−5,−1), f ′ (x) > 0 on (−1, 0) and f ′′ (x) < 0 on (0, 2). Which of the
graphs below could be the graph of f (x)?

A.

B.

C.

D.

E.

11
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11. Suppose f(x) =
x3

3
− 2x2 + 3x + 1. If M is the absolute maximum of f over the interval

[0, 2] and m is the absolute minimum of f on the same interval, what is m+M?

A.
5

3
B. 4

C.
7

3

D.
8

3

E.
10

3

12
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12. Determine the interval(s) where f (x) = x4ex is concave up.

A. (−∞,−6) ∪ (−2,∞)

B. (−4, 0)

C. (−6,−2)

D. (−∞,−4) ∪ (0,∞)

E. (−∞,∞)

13
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