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1. (3 pts.) (multiple-choice question) Consider the asymptotic behaviour of the function

f(x) =
2x5 + 3x− 1

x4 + 1

Find the asymptote of the graph of f .

Select the correct answer.

A) y = 2 B) y = x− 1

C) y = 3x− 1 D) y = x E) y = 2x

Write the (capital) letter of the answer in this box −−−−−−−−−−−−−−−−−−−−−−−−−→ 1. )

2. (10 pts.) Use the disk/washer method to find the volume of the solid obtained by rotating the
region bounded by the curve y = x2 + 1 and the line y = 2x + 1 about the x-axis.

answer:
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3. (3 pts.) (multiple-choice question) Use implicit differentiation to find dy
dx

if x =

∫ y2

3

√
t3 + 1 dt.

Select the correct answer.

A) 1√
y3+1

B) 1√
y6+1

C)
√

y3 + 1− 9

D) 1

2y
√

y6+1

E) x√
y6+1

Write the (capital) letter of the answer in this box −−−−−−−−−−−−−−−−−−−−−−−−−→ 3. )

4. (5 pts.) Find the absolute maximum and minimum values of the function
f(x) = x + sin(2x) on the interval [0, π].
Hint: Some of the following approximate values may be useful: π ≈ 3,

√
3 ≈ 7

4
,
√

2 ≈ 3
2
.

answer:
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5. (3 pts.) (multiple-choice question) Suppose f(2) = 6, f(4) = 3, and f ′(x) < 0 for x ∈ [2, 4].

Let I =
∫ 4

2
f(x)dx. Which of the following are true?

A) 6 ≤ I ≤ 12 B) I = 0

C) I = 3 D) 3 ≤ I ≤ 6

E) I = −3

Write the (capital) letter of the answer in this box −−−−−−−−−−−−−−−−−−−−−−−−−→ 5. )

6. (10 pts.) Find the area of the region bounded by the curve y = x3 − 1 and the line y = 8x − 8
for 0 ≤ x ≤ 2.

answer:
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7. (3 pts.)(multiple-choice question) Evaluate the integral

∫ 1

−1

3x2 + 1

x3 + x + 3
dx.

Select the correct answer.

A) 0 B) 2

∫ 1

0

3x2 + 1

x3 + x + 3
dx

C) −16

5
D) ln 5

E) ln 4

Write the (capital) letter of the answer in this box −−−−−−−−−−−−−−−−−−−−−−−−−→ 7. )

8. (10 pts.) Use the method of cylindrical shells to find the volume of the solid obtained by
rotating the region bounded by the curve y = 2x− x2 and the line y = x about the line x = 1.

answer:
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9. (10 pts.) Evaluate the following integrals:

(a)

∫ e
π
4

1

sec2(ln x)

x
dx

answer:

(b)

∫
dx√

x(1 + x)

answer:
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10. (8 pts.) A balloon has the shape of a right circular cylinder of radius r and length L with a
hemisphere at each end of radius r. The balloon is being filled at a rate of 10 cm3/s in such a way that L
increases twice as fast as r. Find the rate of change of r when r = 8 cm and L = 26 cm.
(For a sphere of radius r the volume is Vs = 4

3
πr3, and for a right circular cylinder of radius r and length

L the volume is Vc = πr2L.)

L

r

answer:
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11. (10 pts.) Consider the function:

f(x) = x2e−x with f ′(x) = x(2− x)e−x and f ′′(x) = (x2 − 4x + 2)e−x

(a) Find all the asymptotes of the graph of f .

(b) Find the local (or relative) maximum and minimum values of f .

(c) Find the intervals where the graph of f is concave up and concave down.

(d) Use the information from parts (a) - (c) to sketch the graph of f .
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12. (10 pts.) Find the largest volume of a closed right circular cylinder whose total surface area is
6π ft2. (For a right circular cylinder of radius r and height h the volume is V = πr2h and the surface area
of the sides is S1 = 2πrh.)

answer:
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