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1. Compute the limit.

lim

x→π x2

sin(x − π)
+ 4πx − 5π 2

1
6π
1
B.
2π

A.

C. −

1
2π

D. 0
E. −

1
4π

2. Compute the limit.

lim (1 − 2x)1/x

x→0

A. e2
B. 1
C. −2
D. 2
E. e−2
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3. If each edge of a cube is increasing at a constant rate of 3 cm/s, how fast is the volume of
the cube increasing when the length of each edge is 10 cm?
A. 270 cm3 /s
B. 300 cm3 /s
C. 900 cm3 /s
D. 27 cm3 /s
E. 3000 cm3 /s

4. Using differentials (linear approximation) to estimate
1
A. 3 30

B. 3.01
C. 3 16
1
D. 3 60

E. 3.033
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√

9.1, the approximate value is

5. You are the owner of a rectangular orchard adjacent to a straight river. You have 1000 ft
of fence that you want to use to enclose it. No fencing is required along the river. If x is
the length of a side perpendicular to the river and y is the length of the side parallel to the
river, find the values of x and y that will maximize the enclosed area.
A. x = 400, y = 200
B. x = 250, y = 500
C. x = 200, y = 600
D. x = 250, y = 750
E. None of the above

6. Let f be a function whose derivative is given by
f 0 (x) = (x − 1)(x + 3)(x − 4).
The function f has
A. Local maxima at x = −3 and x = 1 and a local minimum at x = 4.
B. Local maxima at x = 1 and x = 4 and a local minimum at x = −3.
C. Local maxima at x = −3 and x = 4 and a local minimum at x = 1.
D. A local maximum at x = 4 and local minima at x = −3 and x = 1.
E. A local maximum at x = 1 and local minima at x = −3 and x = 4.
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7. On the open interval (2, 3), the function f (x) = x3 − 6x2 + 9x + 30 is
A. Increasing and concave up
B. Decreasing and concave down
C. Increasing and concave down
D. Decreasing and concave up
E. None of the above are true for the entire interval

8. Find the point of inflection of the function
f (x) =

A.

e


B.

1/2

3/2

e

1
, 1/2
2e



3
, 3/2
2e



C. (1, 0)


1
D. e,
e


3 3
E. e , 3
e
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ln x
x

9. The top and bottom margins of a poster are each 1 inch and the side margins are each 2
inches. If the area of printed material on the poster is fixed at 32 square inches, find the
smallest possible area of the entire poster.

A. 72 square inches
B. 80 square inches
C. 64 square inches
D. 96 square inches
E. 76 square inches

10. Consider the function f (x) = x2/3 restricted to the domain [−1, 1]. Which one of the
following statements is FALSE?
A. On the domain [−1, 1], f attains an absolute minimum value.
B. x = 0 is a critical number for f .
C. f (x) ≤ 1 on the domain [−1, 1].
D. There exists a c between 0 and 1 where f 0 (c) = 1.
E. Since f (−1) = f (1), there exists a c between −1 and 1 where f 0 (c) = 0.
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11. An ideal gas at a fixed temperature satisfies the equation
pV = C,
where p is pressure (measured in pascal, pa = mJ3 ), V is volume (m3 ), and C is held constant
at 7200J. At a certain instant this gas occupies a volume of 3m3 , and the pressure is
. Find the rate of change of the volume at this instant.
increasing at a rate of 2 pa
s
1 m3
800 s
1 m3
−
1200 s
1 m3
−
400 s
2 3
− ms
3
3
−3 ms

A. −
B.
C.
D.
E.

12. Find the shape of the graph of y = 3x4 − 8x3 .
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