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(10 pts) 1. Compute lim
x!+1

√
4x3 � 10x

x3 + 2
or explain why it does not exist. Justify your answer using

calculus.

(10 pts) 2. Compute lim
x!�

sin x

(x � �)2
or explain why it does not exist.
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(10 pts) 3. Find
d

dx
(tan(cos x)). Do not simplify your answer.

(10 pts) 4. Use implicit di�erentiation to �nd
dy

dx
if 2xy + 3y2 = 4 ln x .
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(10 pts) 5. Find
d

dx

(
sin�1(ex)

x2

)
. Do not simplify your answer.

(10 pts) 6. Let f (x) = jsin x j. Using the de�nition of the derivative (i.e. the limit of a di�erence

quotient), �nd f 0(0) or show that it does not exist.
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(10 pts) 7. Compute

∫
et

1 + e2t
dt.

(10 pts) 8. Compute

∫
x2 + 1p
x3 + 3x

dx .
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(10 pts) 9. Compute

∫
3

1

2x dx . Write your answer as a single fraction.

(10 pts) 10. Compute

∫
1

0

(x3 + 1)2 dx . Write your answer as a single fraction.



Math 180 Final Exam, Spring 2014

(10 pts) 11. Compute

∫ �=12

0

2 sec2(3�) d�. Write your answer as a single fraction.

(10 pts) 12. Let F (x) =

∫
0

ln x
t2 cos t dt. Find F 0(x).
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(20 pts) 13. A rectangle is to be formed with its lower left corner at the origin and upper right corner

on the curve y = e�x as in the �gure below. Find the maximum area of such a rectangle.
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(20 pts) 14. A certain disease has been infecting a community where the number of people P infected

after t days since the beginning of the infection is modeled by

P (t) = 3000
(
1 + (t � 1)e�t=10

)
:

(a) How many days after the beginning of the infection is the maximum number of people

infected?

(b) Compute lim
t!+1

P (t). If the infection continues to follow this model, will the commu-

nity ever rid itself of the disease? Explain your answer.
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(20 pts) 15. Consider the function f (x) =
14

3
x3 � 7x2 � 28x � 1

3
.

(a) Find the intervals where f is increasing and those where f is decreasing.

(b) Classify all critical points of f as local minima, local maxima, or neither.

(c) Find the intervals where f is concave up and those where f is concave down.
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(20 pts) 16. The graphs below represent two functions, f (x) and g(x), and the values inside the

enclosed portions represent the area of that portion. Use the two graphs to answer the

questions below.

(a) Compute

∫
4

0

(2f (x) + 3g(x)) dx .

(b) Compute

∫
4

7

f (x) dx .
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Here are the two graphs again.

(c) Compute

∫
7

0

(jf (x)j+ x) dx , where jf (x)j denotes the absolute value of f .


