
Name MA135 Midterm #2 November 14, 2013

Be sure to show all of your work. All solutions should use calculus techniques
from this course. Unsupported answers will receive no credit! Calculators are
not allowed on this exam. You may only use the formula sheet and scratch paper
supplied with this exam. Good Luck!!

Problem No. Pts Possible Points

1 10

2 10

3 10

4 10

5 10

6 10

7 10

8 10

9 10

10 10

Total 100
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1. If f(x) = x3 +4x, find the number c promised by the Mean Value Theorem on the interval
[1, 2].

c =

2. Find the equation of the tangent line to the curve x3 + y3 = x2 + y2 + 4 at (2, 1).

Equation:
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3. Let f(x) =
x3

x2 + 1
. Then f ′(x) =

x2(x2 + 3)

(x2 + 1)2
.

a. Compute f(2).
b. Compute f ′(2).
c. Using the differential or tangent line approximation, find an approximate value for
f(2.03). You do not need to simplify your answer.

f(2) =

f ′(2) =

f(2.03) ≈

4. a. Find lim
x→0

x2

√
9 + 5x2 − 3

.

b. Find lim
x→∞

e−x + 5

e−x + 7
.
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5. Find the absolute maximum and minimum of the function f(t) =
4x

x2 + 4
on the interval

[−4, 1].

Absolute maximum:

Absolute minimum:
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6. Find the intervals where the function f(x) = e−x(x + 1)2 is increasing and decreasing.
Find the x-coordinates of all relative extrema.

Increasing:

Decreasing:

Relative Maxima:

Relative Minima:
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7. Find the intervals where the function f(x) =
x

x2 − 4
is increasing and decreasing and

concave up and concave down. Find all horizontal asymptotes, vertical asymptotes, and

inflections. Hint: f ′(x) = − (x2 + 4)

(x2 − 4)2
and f ′′(x) =

2x(x2 + 12)

(x2 − 4)3
.

Intervals where increasing:

Intervals where decreasing:

Intervals where concave up:

Intervals where concave down:

Horizontal asymptotes:

Vertical asymptotes:

Inflections:

8. The surface area of a sphere is decreasing at the constant rate of 5π cm2 per second. At
what rate is the volume of the sphere decreasing at the instant its radius is 3 cm? V = 4

3
πr3

(volume) and S = 4πr2 (surface area).
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9. A tinsmith wants to make an open-topped box out of a rectangular sheet of tin 5 inches
wide and 8 inches long. The tinsmith plans to cut squares out of each corner of the sheet and
then bend the edges of the sheet upward to form the sides of the box. For what dimensions
does the box have the greatest possible volume?

8

5
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10. If y = xtan(x), find y′.


