
MATH 220 Test 2 Fall 2016

Name NetID

• Sit in your assigned seat (circled below).

• Circle your TA discussion section.

• Do not open this test booklet until I say START.

• Turn off all electronic devices and put away all items except a pen/pencil and an eraser.

• Remove hats and sunglasses.

• You must show sufficient work to justify each answer.

• While the test is in progress, we will not answer questions concerning the test material.

• Do not leave early unless you are at the end of a row.

• Quit working and close this test booklet when I say STOP.

• Quickly turn in your test to me or a TA and show your Student ID.

ADD, TR 11:00-11:50, Adam Wagner

ADE, TR 12:00-12:50, Adam Wagner

Good luck!
Solutions at: http://math.illinois.edu/∼zawagne2/mock2sol.pdf



1. (8 points) Find g′(x) given that g(x) = arcsin(x) + ln(x) + ex − sec(x) + 13 − x3

2. (8 points) Find
dv

dt
given that v = arctan(12t) · e5t

3. (8 points) Find f ′(r) given that f(r) = sin2(ln(r2 − 2r))



4. (8 points) Find w′(v) given that w(v) =

(
sin(v)

v4 − 3

)10

5. (8 points) Find
dy

dx
given that y = (cos(x) + ex)x

2+3x



6. (10 points) Find
dy

dx
given that ex

3y = 8xy5

7. (10 points) Solve the following differential equations given that the graph of each solution goes
through the point (q, r) = (0, 5). You must use the given variables.

(a)
dr

dq
= 3r

(b)
dr

dq
= 4q



8. (10 points) A function f(x) is continuous at each real number and it has the following second
derivative.

f ′′(x) = 5e−2x(x− 5)(x2 − 4)2(x + 3)7

(a) State each interval upon which the graph of f(x) is concave up.

(b) State each interval upon which the graph of f(x) is concave down.

(c) State each x-value at which the graph of f(x) has an inflection point.

9. (10 points) Derek has a rectangular piece of cardboard that measures 8 ft by 5 ft. Derek decides to
cut squares of equal size from each corner and then turn up the sides to create an open box. What
is the maximum volume of the box?



10. (10 points) As Nancy walks away from a 700 cm lamppost, the tip of her shadow moves 40% faster
than she does. What is Nancy’s height?



11. (5 points each) Evaluate the following limits. You must justify your answer.

(a) lim
x→0

85x cos(x)

e17x − 1

(b) lim
x→0−

4x3e1/x
2


