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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.

• There are eight (8) questions, make sure that you get all of them.

• You may use a calculator, but no 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 12

2 12

3 12

4 12

5 12

6 12

7 12

8 12

Free 4 4

TOTAL 100



1. (12%)Consider the function f(x) =
√
x+ 1.

(a) Use the definition of the derivative to calculate f ′(x).

(b) Find the equation of the tangent line to the curve y = f(x) at the
point where x = 3.
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2. (12%) Use principles of Calculus to calculate the following limits. You
must provide enough details to indicate how you got your answer with-
out using the calculator. No credit will be earned for just the answer.

(a) lim
t→0

et − 1

t3

(b) lim
x→0

sin 2x

tan 3x

(c) lim
x→∞

(
1 +

2

x

)x
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3. (12%) Consider the function f(x) = 4x− ex.

(a) Explain why f(x) has at least one root in the interval [0, 1]. (Hint:
use the Intermediate Value Theorem).

(b) Explain why f(x) has exactly one root in [0, 1]. Use principles of
calculus.
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4. (12%) The acceleration of a particle moving along the x-axis is given by
a(t) = 2− cos t for t ≥ 0. At time t = 0, the particle is at the origin and
is moving to the right at a speed of 1 unit per second.

(a) Find a formula for the particle′s velocity v as a function of t.

(b) Find a formula for the particle′s position x as a function of t.
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5. (12%)

(a) Find the Riemann sum for f(x) = |x|, −1 ≤ x ≤ 1, with four
approximating rectangles, taking the sample points to be left end-
points.

(b) Obtain the exact value of

∫ 1

−1

|x| dx by interpreting it in terms of

area (do not evaluate the integral).
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6. (12%) The two parts of this problem are not related to each other. You
must provide enough details to indicate how you got your answer. No
credit will be earned for just the answer.

(a) Suppose that 1 ≤ f ′(x) ≤ 4 for all values of x. If f(2) = 3, what
is the largest possible value of f(−1)? (Hint: use the Mean Value
Theorem).

(b) Find the absolute maximum and absolute minimum values of

f(x) = x− ln(2x)

on the interval [1/2, 2] using principles of calculus.

6



7. (12%) You are going to construct a rectangular box with open top and
square base. The material for the base costs $2 per square foot, but the
material for the sides costs $1 per square foot. You will spend $96 in
total on these materials. What dimensions will allow the box to have the
greatest volume?

Indicate the meaning of the variables you use. Specify the domain on
which you are maximizing the relevant function. Test that you really
found a maximum.
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8. (12%)Consider the function f(x) = x4 − 8x2 + 5.

(a) Find all critical numbers of f .

(b) Classify the critical numbers as local maximum or minimum or
neither. Please indicate whether you are using the first derivative
test, the second derivative test or some other method.

(c) Find coordinates of all of inflection points of f(x)? (be sure to
explain why these are actual inflection points).
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