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General Directions:

«  Show work where possible. Answers without supporting work (where work is
appropriate) may receive little credit.

* Answers in context ALWAYS require units.

* Round your answers to UNLESS the answer needs to be rounded
differently to make sense in the context of the problem OR the directions specify another
type rounding OR the complete answer has less than 3 decimal places.

*  When you are asked to write a model, include all components of a model: an equation, a
description of the input including units, a description of the output including units, and the
interval when known

*  When asked to write a sentence of practical interpretation, answer the questions:
using ordinary, conversational language. DO NOT use math words,
terms, or unnecessary phrases.

HINTS FOR TROUBLESHOOTING YOUR CALCULATOR:

If you lose your L1, L2, etc. , you may reinsert them using STAT 5 (set-up editor) enter.

The SCATTER PLOT will not show unless Plot 1 has been turned on and there is data in L1 and L2.
ZOOM 0 may not work for graphing if Plot 1 is turned on.

IF you set the entire x and y window range, use the GRAPH button to see the graph.

DIM MISMATCH error usually means that the lists in L1 and L2 are not of equal length.
DATA TYPE error usually means that you already have something in Y1 and you need to clear it
before you can paste a new equation.

INVALID DIM error usually means that your plot(s) are on, but that you have no data in the
lists. Refer to the second hint above.

If your batteries die, raise your hand and hold up your calculator. If your instructor has an
extra calculator available, he/she will loan it to you for a few minutes.

SYNTAX ERROR: Try 6O TO. This will happen if you use a subtraction minus sign when you
should use a negative sign.

A(t) = P[l v 5)” A(F) = Pe” £0x) = lim FX A 27 (%)
n h-0 h
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1. The number of hours spent online by residents in a certain state can be described by
H(m) =18(1.23™) million hours m months after the end of 2003, 0<m<12.

Check: H(2) =27.2322

Use the model to complete the following statement.
"From the end of 2003 to the end of 2004, the number of hours spent online by

residents of this state increased on average by million hours per month.”
a. 197.841

b. 10.991

c. 16.487

d. 0.061

2. If you invested $20,000 in an account that earned 4.65% interest, compounded quarterly,
and there were no further deposits or withdrawals, what would the account balance be
after 1year and 11 months?

a. $21,853.11
b. $21,682.01
c. $21,836.28
d. $21,685.37

3. B(x) bushels gives the amount of tomatoes harvested by a farmer on the X" day of June,
1<x<30.
Interpret B'(15) =4.

On June 15™ .
a. ..the farmer's harvest was increasing by 4 bushels per day.
b. ..the farmer harvests 4 bushels of tomatoes.
c. ..the farmer's harvest is increasing by 4% per day.
d. ..the farmer harvests 4 more bushels of tomatoes than he did on June 1°'.
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The following table describes the average price of an iPod Nano for various years.
(Source: www.rythmac.com)

Year 2004 2005 2006 2008
Average Price in 249 224 199 174
$

$ & 1

4. Find the change in the average price of an iPod Nano from 2004 to 2008.

a. -18.75
b. -75
c. -30.12
d -25
5. What are the units on the change found in the previous question? (2pts)
a %
b. % per year
c. Dollars

d. Dollars per year

6. Find the percentage change in the average price of an iPod Nano from 2004 to 2008.

a. -43.103
b. -18.75
c. -75
d. -30.120
7. What are the units on the percentage change found in the previous question? (2pts)
a %
b. % per year
c. Dollars

d. Dollars per year

8. Which ONE of the formulas below gives the slope of a tangent line to a function 7(x)at the
point x =c¢?

Imf@+m—ﬂd flc+h)-7(c)

lim 2 b. i
. im FE ) y Flerh+fe)
"o h h
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9. Consider the graph of g(x)shown here. Choose g(x)
the graph of g'(x) from the graphs below.
(4pts)
X
3 1 4
a b.

(=)
<
L
o d

<)
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P(x) gives the breeding population of female Golden Eagles near the Altamont Pass Wind

Resource Area in California between 1997 and 2000, x years after 1997.
Furthermore P(0) =41 and P'(0) =4.019.

$ & # 1

10. Estimate the breeding population of female Golden Eagles (to the nearest whole number) in
this area in the year 2000.

a. 45
b. 4

c. b3
d 12

11. Complete the following sentence.
In 1997, near the Altamont Pass, there were 41 breeding female eagles and that number

was increasing by percent per year.
a. 9.978
b. 9.802
c. 4019
d. 0.098

12. Kiara recently won a large sum of money in the state lottery and wants to invest some of it
for her retirement in 25 years. She is considering the following two banks.
Bank 1 is offering an interest rate of 5.75%, compounded semi-annually.
Bank 2 is offering an interest rate of 5.73%, compounded quarterly.

Which one of the following statements is true?
a. Bank 1is the better choice.
b. Bank 2 is the better choice.

c. Both banks are equally good choices.
d. TItisimpossible to determine which is better without knowing the amount invested.

13. Henry placed $15000 into a savings account that pays 3.75% interest, compounded
continuously. Find the minimum amount of time required for the investment to double.
a. 18 years
b. 19 years
c. 18.723 years
d. 18.484 years
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The table below gives information about the functionf(x)=x* -5x-2.

Slopes have been rounded to 4 decimal places (unless the value had fewer than 4 decimals).
Check: 7(2) =4

$ & !
Close points Slope between Close points Slope between
to the left of x =4 and the to the right x =4 and the
x =4 close point of x=4 close point
39 ? 4.1 44.21
3.99 42.8801 4.01 43.1201
3.999 42.9880 4.001 43.0120
3.9999 42.9988 4. 0001 43.0012

14. Calculate the missing value in the table.
a. 37.819
b. 42.801
c. 40.63
d. 4181

15. Which of the following statements about 7(x) DOES NOT follow from the table shown

above?
a f'(4)=43.
b. The average rate of change between x =3and x =4 is 43.
c. The slope of the tangent line at x =4 is 43.
d. The instantaneous rate of change at x =4 is 43.

16. Consider the graph of 7(x)with labeled points f(x) 40

A=(-0.3,4), B=(0.5,0),and ¢=(3.3,7).

Which of the following statements is FALSE?
a. The slope of the secant line between A & C *
(rounded to 3 decimal places) is 0.833.

The slope of the tangent line at A is O. 3
The rate of change at C is greater than the
average rate of change between A & C.

d. F(x)is neither increasing nor decreasing at B.
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17. L(m)= 18 (0.37™) hundred leaves gives the number of leaves on the birch tree between August
and December, where mis the number of months since August.
Check: L(3)-.911754

Which choice correctly describes how quickly the number of leaves was changing in
October?

In October, the number of leaves on the tree...
a. ..was decreasing by 63 hundred leaves per month.
b. ..was decreasing by 37 hundred leaves per month.
c. ..was decreasing by 2.450 hundred leaves per month.
d. ..was decreasing by 2.464 hundred leaves per month.

$ f(x) & !

f(x)

18. Which ONE of the following statements about the graph of 7(x)is FALSE?
a. A tangent line cannot be drawn at x = -3.
b. A tangent line cannot be drawn at x = -2.
c. A tangent line cannot be drawn at x =1.
d. A tangent line drawn at x =2 would be horizontal.

19. At which ONE of the following points is #(x) <0 AND £'(x)>0

a. x=-15
b. x=-05
c. x=35

d x=-18
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20. Refer back to the graph of #(x)on the previous page. Which of the graphs shown below is

its slope graph? (4pts)
a b.
—_—0 - 00
5 3 1 { ' 3 5 3 ) 1 3
¢ d.

"— . /%0 10" *2_1*"
* & " # & && 34 " !
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1. Nathan invests $4000 in a savings account earning 4.25% interest, compounded semi-
annually (twice a year).
Write the function A(#) that can be used to compute the account balance after #

a.

years. Be sure to fill in all known values in the formula.

(3pts)

2t
AU):4ooo[1+‘ff5j

1pt each P, r, & n (assuming correct formula is used)

No credit for using Pe"

Deduct 3 pt each for notational errors (disagreement

in variable name, etc.)

How long will it take for the balance to reach $13,000? Show the calculated time
correct to 3 decimal places. Then answer the question appropriately based on the

investment description above.

t=___28.027

final answer with units: 28.5 years

1pt "t" (-0.5 pt rounding error)
(rounded to 3 decimal places)

(4pts)

2.5pts final answer; 0.5pt units

2. Use the simple derivative rules to find the derivative of each of the following. Use proper
notation. Simplification of final answers is not required.

a.

C.

F(lx)=3x"-8x+10
Fl(x)=15x" -8
1pt each correctly
differentiated term of the
b. =x* -4l *
9(x) U —dinx e original function
g(x)=x"" ~4lnx+e* | Rewriting the function does
3 4 4 not have to be shown, but if it
xX)==x"-—+¢&" . .
g( 4 X is shown it should be correct.
Deduct 3 pt each problem for
2m? +4m-9 mixing parts of the derivative
h(m) = 3 in when rewriting the function.
-0.5 for using "x" instead of
h(m) :§+ﬂm-1 —3m3 “m" in part c.
3 3
A'(m) = —gm’z +6m™

(3pts)

(3pts)

(3pts)

10
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3. The demand for a popular brand of flip-flops can be modeled by
D(p) =0.386p° - 46.825p +1087.035 Hmillion pairs when the price of a pair of flip-flops is p
dollars, 0 < p <31.28. Check: D(2) =994.929
a. Write a completely defined model for D'(p) . (6pts)

D'(p)=0.772p - 46.825
million pairs per dollar
is the rate of change of the demand for a popular brand of flip-flops,

where p dollars is the price of a pair of flip-flops,
O<p<3128

2pts equation (1pt each term)
1.5 pts output units

1pt ROC description

1pt input description & units
0.5pt domain

b. Find the percentage rate of change in the demand for flip-flops when the price of a
pair of flip-flops is $15. (3pts)

D(15) 40 - ~35.:245

D(5) 47151
Full credit if answer follows correctly from part “a".

1pt partial credit may be given for correct work (if shown), but incorrect computation
1pt partial credit may be given for -0.107 (not multiplying by 100)

Deduct % pt for incorrect rounding.

Units are optional in this part.

(100 =-7.475 (% per dollar)

c. Wprite a sentence of interpretation for your answer to part "b". (4pts)

When the price of a pair of flip-flops is $15, the demand for a popular brand of flip-flops is
decreasing by 7.475 percent per dollar.

1pt each:

"when?”, "what?”, “how?" and “how much?"

Note: Must use the progressive verb form “ing".
Value should follow from part "b" .

"6 *- _ 1_$"6 = _"9 +._"

1
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4. Consider the functionf(x) = 4x°

-bx+2.

a. Use either the Four Step Method or the Limit Definition of the Derivative to verify

that 7'(x)=8x-5. Use proper notation throughout.

(8pts)

Clearly label each step if using the Four Step Method.
The Limit Definition of the Derivative is stated on the front page of your test.

4-Step Method
1) Point of tangency

(x, 4x° —5x+2)

2) Close point

(%, 4(xenf -5(x+h)+2)

(X, 4(X2+2/7X+/72)—5(X+/7)+2)
(X, 4x° +8hx +4H* -Bx -Bh + 2)

3) Secant line slope

(4)(2 +8/7X+4/72—5X—5/1+2)—(4X2 —5x+2)

Limit definition
(4(X +h)? =B(x +h)+ 2) - (4/\’2 -Bx + 2)
h

£1(x) = lim

3

(4(x2 +2hx + W) -B(x + h) +2) - (4)(2 ~Bx +2)

h-

o

h

“i 4x° +8hx +4Hh° -Bx -Bh+2-4x* +5x -2
o A

03

8hx +4h° —Bh
h

3

h

o

X+h-x

_ 4x° +8hx +4h° -Bx -Bh+2 -4x* +5x -2

h

lim8x +4Ah-5

h-0
8x -5

_8hx +4hK" -5h
h
=8x+4h-5

4) Tangent line slope
F'(x) = lim (8x + 44 -5)
=8x-5

Grading:
3pts setup:
4pts simplification:

Ipt f(x+h), 1pt f(x), 1pt slope format
1pt correctly squaring x+h

1pt distributing coefficients

1pt correct subtraction

1pt dividing out h

1pt limiting value

-0.5pt each notational error such as missing parentheses,
missing limit notation, limit on wrong side of equal sign, never
identifying the result as f '(x)

b. Complete the following:
Fl(6)y=__43__

The slope of F(x) at x =6 is _43
The instantaneous rate of change of #(x)at x =6 is

(3pts)

43

12




