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Name (Last, First) ID #

Signature

Circle Your Instructor/Section:

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

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

Vogiannou (7) TuTh 4:00 - 5:15 pm Nguyen (8) MWF 12:20 - 1:10 pm Wong (9) TuTh 11:30 - 12:45 pm

Chiriac (10) TuTh 1:00 - 2:15 pm Chiriac (11) TuTh 2:30 - 3:45 pm Correia (12) TuTh 10:00 - 11:15 am

Ward (13) MW 4:00 - 5:15 pm Correia (14) TuTh 1:00 - 2:15 pm Maack (15) TuTh 2:30 - 3:45 pm

Dowling (16) MWF 11:15 - 12:05 pm Bates (17) MWF 12:20 - 1:10 pm Hart (18) MWF 10:10 - 11:00 am

• Turn off all cell phones and electronic devices.

• There are seven (7) 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 14

2 14

3 14

4 14

5 14

6 14

7 14

Free 2 2

TOTAL 100



1. In this question you are asked to calculate limits. You may use your
calculator to check your answer, but you should provide all details of
your calculations. Answers given without supporting work may receive
no credit.

(a) (3 points) Evaluate lim
x→0+

x lnx.

(b) (3 points) Evaluate lim
t→1

t− 1√
t− 1

.
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(c) (4 points) Evaluate lim
x→∞

sinx

x
.

(d) (4 points) Find all numbers k so that the function

f(x) =

{
(x2 + 1)1/x

2
if x 6= 0

k if x = 0

is continuous.
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2. (a) (7 points) The volume of a sphere is V = 4
3
πr3. The surface area of

a sphere is A = 4πr2. Find the rate at which the volume is changing
when the surface area is 100 cm2 and the surface area is increasing
at a rate of 4 cm2/sec (leave your answer in an exact form – do not
write your answer as a rounded decimal). Show your work!
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(b) (7 points) Find the dimensions of a rectangle with area 400 m2

whose perimeter is as small as possible. Show your work!
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3. Find
dy

dx
in each of the following cases. Do not simplify. You may use

your calculator to check your answer, but you should provide all details
of your calculations. Answers given without supporting work may receive
no credit.

(a) (5 points) y = cos2 (3e4x + 1).

(b) (5 points) y = x7 + 7x + arctanx.

(c) (4 points)
x2

a2
+
y2

b2
= 1, where a, b are constants.
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4. Consider the function f(x) = xex.

(a) (4 points) Determine all values of x for which the function is in-
creasing (the answer should be an interval or a union of intervals).
Show your work!

(b) (4 points) Determine all values of x for which the function is con-
cave up (the answer should be an interval or a union of intervals).
Show your work!

6



(c) (2 points) Write the coordinates of the inflection points of f . Show
your work!

(d) (4 points) Find the horizontal asymptotes of f by calculating the
appropriate limits. Show your work!
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5. Suppose f is a function such that f(0) = −2 and f ′(x) ≥ 2 for all
−5 ≤ x ≤ 5.

(a) (7 points) How small can f(3) possibly be? Justify your answer!
If you use a theorem, explain why the conditions of the theorem are
satisfied.

(b) (7 points) Show that f has precisely one root in the interval (0, 3).
Justify your answer! If you use a theorem, explain why the condi-
tions of the theorem are satisfied.
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6. (a) (6 points) Find an antiderivative of
4

1 + x2
+ sec2 x.

(b) (6 points) Find the most general antiderivative of
x3

2
+ 4ex.

(c) (2 points) An antiderivative of the function f(x) = 1
x

is

F (x) = ln |x| =
{

lnx if x > 0
ln(−x) if x < 0

Find an antiderivative of f(x) which is not of the form F (x) + c for
a constant c.
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7. (a) (7 points) Find the Riemann sum for

f(x) = 1− x, −2 ≤ x ≤ 2

with four approximating rectangles, taking the sample points to be
left endpoints. Show your work!

(b) (7 points) Obtain the exact value of∫ 2

−2
(1− x)dx

by interpreting it in terms of areas. Show your work!
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