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Part I: Show all work in the space provided and write your final answer in the answer
box. [5 points each]

Directions: For the following questions, find the derivative or integral using the formulas
developed in class. Leave the answer in simplest form with positive exponents. Factor the
answer where possible.

1. %(In(x2 +X))

3. Find .[[Zex —gjdx
X
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4. Find [{12x* ~34/x +5)dx

[ s
5. Find |, | 2X° |dX

Part 11 Show all work in the space provided and circle your final answer

6. On the next page is a graph of the function f(x) = x? + x. (There is an extra copy in
case you need it). [10 points]

a) Estimate the area under the curve from x = 0 to x = 4 using the Right-Hand-Sum
method with 4 sub-intervals and using the Left-Hand-Sum method with 4 sub-
intervals. Draw the rectangles on the given graphs and show the calculations below.
Remember these are only an approximation. You will be asked to find the exact
area in part b). There is a spare grid in case you make a mistake. If you use it, be
sure to label the graph as either LHS, or RHS

[Continued on the next page]
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6. (Continued)
RHS LHS Extra Grid

flo) =¥ +x flo) =¥ +x flo) = +x

0 1 2 3 4 0 1 2 3 ‘ 0 1 2
x x x

a)_ Show calculations here:
RHS:

LHS:

b) Find the exact area by evaluating an appropriate integral. This must be done
algebraically and work shown. Feel free to check using your calculator.
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7. Answer the questions below for the function f(x) = x> — 3x? —9x + 11 onthe

interval All parts of this question must be done algebraically except d)
a) Find f'(x)and f''(x).

b) Find the critical points of f, and give your answers as ordered pairs (x, y).Classify

the points as relative minimum, relative maximum or neither in the table below. Use

as many rows as you need,

Point

Classification

¢) Find any inflection points of f. Give your answers as ordered pairs (X, Y).

d) Check by graphing f(x) on the given grid using the given window. An extra grid is

provided in case you need it.

W I MO
Amin=-4.7
mmax=4,7
nscl=1
Ymin=-248
Vmax=22

Veol=5
ares=1
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8. The rate of change, F’(x), of the function F(x) is given by the graph below [10 points]
a) Find the total change over the following intervals:
) [0,2]

i) [2, 4]

iii) [2, 7]

iv) [0, 7]

b) If F(0)=1 find F(7)

N

, /F’(x)

1 !

0 , 5 .
1 2 3 4 5 6 7 8

1 !

Bonus Question

This problem is optional but if you solve it successfully you will get 5 extra points added
to the grade on this exam. It must be solved algebraically using calculus and all work
must be shown. Use the back of this sheet.

MiniMizING PackaGiNG CosTs A rectangular box is to
have a square base and a volume of 20 ft*. If the material for
the base costs 30¢/square foot, the material for the sides
costs 10¢/square foot, and the material for the top costs
20¢/square foot, determine the dimensions of the box that
can be constructed at minimum cost.
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