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Name (Last, First) ID #

Signature

Circle Your Instructor/Section:

Clark (1) MWF 8:00 - 8:50 am Clark (2) MWF 9:05-9:55 am Lian (3) MWF 10:10 - 11:00 am

Lian (4) MWF 11:15 - 12:05 pm Brown (5) MWF 1:25 - 2:15 pm Brown (6) MWF 2:30 - 3:20 pm

Gunnells (7) TTh 8:30 - 9:45 am Sommers (9) TTh 11:30 - 12:45 pm McGibbon (10) TTh 1:00 -2:15 pm

Jeneralczuk (11) TTh 2:30 - 3:45 pm Totz (13) TTh 11:30 - 12:45 pm Totz (14) TTh 1:00 - 2:15 pm

Kalpathy (15) TTh 2:30 - 3:45 pm Wen (16) MWF 11:15 - 12:05 pm Johnson (17) MWF 12:20 - 1:10 pm

Le (18) MWF 9:05-9:55 am Wen (19) MWF 10:10 - 11:00 am Kalpathy (20) TTh 11:30 - 12:45 pm

• Turn off all cell phones and electronic devices.

• Do not use a calculator, reference materials, or paper other than this
booklet.

• Organize your work in an unambiguous order. Show all necessary steps.
Answers given without supporting work may receive no credit

• Be ready to show your UMass ID card when you hand in your exam
booklet.

QUESTION PERCENT SCORE

1 10

2 10

3 15

4 15

5 15

6 10

7 15

8 10

TOTAL 100



1. Find the derivative of each of the following functions. Do not simplify
after you are done taking the derivative. (5 points each)

(a) f(x) = ex cos(x)− x3 sin(x)

(b) g(x) =
4 tan(x)

x2 + 1
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2. Find the derivative of each of the following functions. Do not simplify
after you are done taking the derivative. (5 points each)

(a) f(x) = arctan(kx), where k is a constant

(b) g(x) =
√

ln(5x+ 9)
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3. A curve is given by
2x3 + 10y4 = 8yex + 2.

(a) Viewing y as function of x, use implicit differentiation to find y′.
Your answer may contain both the x and the y variable. (10 points)
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(b) Find the equation of the tangent line to the curve at the point (0, 1).
(5 points)
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4. Given the function

y = (x4 + 1)1/3(5x− 1)−1/2,

compute its derivative y′ in two ways.

(a) First, using the chain rule, product rule (or quotient rule), and any
other differentiation rules that you need. Do not simplify after you
are done taking the derivative. (5 points)
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(b) Second, using logarithmic differentiation. Express your answer for
y′ using only the x variable (but do not simplify further after you
are done taking the derivative). (10 points)
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5. The position of a particle moving along a line, as a function of time t, is
given by

s(t) = −2t3 + 15t2 − 36t+ 28

for t ≥ 0. Here, s is measured in meters and t is measured in seconds.
Notice that

s(0) = 28, s(1) = 5, s(2) = 0, s(3) = 1, and s(4) = −4.

(a) Write a formula for the velocity v(t) as a function of t. (2 points)

(b) The particle is at rest at two times. What are they? (3 points)
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(c) Find the total distance traveled by the particle during the first 4
seconds it is moving. (5 points)

(d) Find the intervals when the particle is slowing down. (5 points)
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6. A population of bacteria triples in size every hour. Hence, the population
obeys the formula P (t) = Aekt where t is measured in hours. The initial
population is 100 bacteria.

(a) What is A equal to? (2 points)

(b) What is k equal to? Leave any logarithms in your answer unevalu-
ated. (3 points)

(c) How fast is the population increasing after 2 hours? Simplify your
answer so that it does not contain the exponential function. You
may leave any logarithms in your answer unevaluated. (5 points)
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7. Two hikers start on a hike at same time, but from different places. At
the beginning of the hike, Hiker A stands 1 mile due east of Hiker B.
Hiker A walks east in a straight line at 2 mi/h. Hiker B walks north in
a straight line at 4 mi/h.

(a) If x is the distance between Hiker A and her initial position and
y is the distance between Hiker B and his initial position, write a
formula for the distance between the two hikers in terms of x and y.
(5 points)

(b) How far apart are the hikers after 1 hour? (3 points)
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(c) How fast is the distance between the hikers increasing after 1 hour?
(7 points)
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8. Consider the function f(x) given by

f(x) = 3
√
x+ 5.

(a) Find the linearization L(x) of f(x) at a = 3. (5 points)

(b) Use the linearization to approximate the value of 3
√
8.06. (5 points)
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