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1. The graph of the velocity function of a particle is shown below. On what interval(s) is
the particle speeding up?

A. (0, 1) only

B. (1, 2) only

C. (0, 1) and (2, 4)

D. (1, 2) and (4,∞)

E. (0, 1) and (1, 2)

2. If f(x) = cosh(sinh(x)), find f ′(x)

A. − sinh(cosh(x))

B. sinh(cosh(x))

C. − sinh(x) cosh(x)

D. − sinh(sinh(x)) cosh(x)

E. sinh(sinh(x)) cosh(x)
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3. A certain bacteria culture grows at a rate proportional to its size. If the size of the culture
doubles every 7 days, how long, in days, does it take for the initial size to triple?

A.
ln 14

ln 2

B.
3 ln 7

ln 2

C.
7 ln 3

ln 2

D.
3 ln 2

ln 7

E.
7 ln 2

ln 3

4. The length of a rectangle is increasing at a constant rate of 8 cm/s and its width is
decreasing at a constant rate of 3 cm/s. How fast, in cm2/s, is the area of the rectangle
increasing at the moment when the length is 20 cm and the width is 10 cm?

A. 140

B. 130

C. 40

D. 24

E. 20

3



5. An airplane flying horizontally at a constant altitude of 3 miles and a constant speed of
800 miles per hour passes over a control tower. Find the rate of change, in miles per hour,
of the distance between the plane and the tower when the plane is 5 miles away from the
tower.

A. 640

B. 1020

C. 760

D. 780

E. 920

6. Use a linear approximation to estimate the value of e−0.01

A. 1.001

B. 1.01

C. 0.9

D. 0.99

E. 0.999
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7. Find the absolute maximum and minimum values of the function f(x) = cos x + sinx
on the interval [0, π].

A. max:
√

2; min: −1

B. max: π
4
; min: π

C. max: 2; min: −2

D. max: 1; min: −1

E. max: π; min: 0

8. Which of the following statements are true?

I.
√
x has an absolute maximum

II. f(x) = x3, −3 ≤ x ≤ 1 satisfies the requirements of the Mean Value Theorem.

III. Rolle’s Theorem guarantees at least one value of c, 0 < c < 1 where the graph of
f(x) = tan(πx) has a horizontal tangent line.

A. I only

B. II only

C. III only

D. II and III

E. None of them is true
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9. A certain function f(x) has the following first and second derivatives: f ′(x) = 3x5− 6x3,
f ′′(x) = 15x4 − 18x2. How many relative maxima does f(x) have?

A. 0

B. 1

C. 2

D. 3

E. 4

10. A certain function f(x) has the following first and second derivatives: f ′(x) = 3x5− 6x3,
f ′′(x) = 15x4 − 18x2. How many inflection points does f(x) have?

A. 0

B. 1

C. 2

D. 3

E. 4
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11.

lim
x→π

cosx+ sin 2x+ 1

x2 − π2
=

A.
1

2π

B.
1

π
C. 1

D. − 1

π

E. − 1

2π

12. Based on the graph below, what can we say about lim
x→1

f(x)

g(x)
?

A. lim
x→1

f(x)

g(x)
> 1

B. 0 < lim
x→1

f(x)

g(x)
< 1

C. lim
x→1

f(x)

g(x)
= 0

D. lim
x→1

f(x)

g(x)
= 1

E. lim
x→1

f(x)

g(x)
does not exist
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