NAME MR. TURICK

DATE AP CALCULUS

Summer AP Calculus Practice

The AP Calculus Course is designed for students with a solid background in Pre-Calculus topics, as
well as all previous mathematics courses b this packet is designed to reinforce skills you have
learned throughout the past three years.

Answer each question in the space provided. If you need more room, you may use a separate piece
of paper. Be sure to show all your work. Write neatly and carefully. Avoid trying all of these
problems at the end of August B work one section a week. If you find yourself unsure of a topic,
there are numerous websites available about these topicsf@ehfsee to email me at
tturick@trinitycatholic.com with questions or to check answers.

We will be using this packet as part of our first day of class. As you work on these problems, you
might encounter concepts that you have forgotten. There are many resources available (Internet,
books, etc.) that you can use to get help. If there is a topic on here that you really struggle with, you
should brush up on that skill by looking at old textbooks, researching online, or asking for help.

Have a great summer D good luck with the packet b and enjoy taking a few hours from your busy
summer to do math!

Excellent math websites:
http://mathforum.org/dr.math/
http://www.sosmath.com/

http://www.trinitycatholic.com/math/TCHSMath/Home.html

Googling a topic also can lead to great presentations or explanations about a topic.



Section 1: Simplification of Expressions

Simplify the following mathematical expressions. If there is a variable, combine them and
write them as simply as possible.

1 2 3, 2(3x + 4) 4x
1) §+ g—z S) 2)——= 2
(3.) (%)’) + 4o 4. 3(x2 + 3)(x" 7)" 4(2x+1)(3x2 "X+ 5)

Weaw © .

(5.) 2(x+4)’ -(2x-1)" + 4x* -5x+ 7 (6.) (X>+x+1)(3x"2)
3 3 2 4 2ul
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Section 2: Solving

For the following problems, solve forx where x is a real number.
or a value rounded to the nearest hundredth.

1)

3)

(5.

(7))

(9.)

x’+x-6=0

4x°" 4x" 15=0

3x*+4=85

X+ 3-2(2x + 9) = 30

3x*+2Xx=5

(2.)

(4.

(6.)

(8.)

(10.)

2'=9
3 5
X——=—
4 12

x3+2x%2" 15x =0

sinx=0 where0<x<2"

Inx=4

Give either an exact value



11
11) x*-5x=—
(11) 1

(13) 6x" 3=6x+8

(15.) cosx"1="1

(17.) 5x>-10=125C

(19.) logx=-4

(12.)

(14.)

(16.)

(18.)

(20.)

A/x"2=8

—" x+8=10

log, 64=3

(x" 3)2=4

Inx’=5



Section 3: Linear equations

(1.) Find an equation for the line that passes throudi&and is perpendicular to the line
given by the equatiorw2 3y =5.

(2.)Which relations are functions? Cir@é that apply.

(a)xy=3 (b)) 4y = 2x (c)xy?=7
(d)x+3y=5 (e)x2+(y! 2)°=4 (f.)%+2y=9
(9)y2=x2+3 (h) y=-2 (i) x=m

3.) If f(x) = ﬁ andg(x) = 711 find (f 0g)(x).

(4)If (f 0 go h)(x)=3/cos@x?), what isf(x), g(x), andh(x)?

X-3y+3z=-4
(5.) Solve the following:y 2x + 3y - z=15
4x-3y-2=19

O



(6.)Find the equation for the line that has the following criteria. Put all answers in slope-
intercept form (i.e. y=mx+b).

(a.)Has a slope of B3 and a y-intercept of 2.

(b.)Has a slope of % and an x-intercept of D6.

(c.)Goes through the origin and (2, 7).

(d.) Goes througH?, ! 7) and (-3, 4).

(e.)Has a slope of 3 and goes through (B2, 8).

(f.) Parallel to2x + 4y =8 and goes through (2, B5)

(g.)Perpendicular to the line 4x B2y=6 and intersects it on the x-axis.

(7.) Find the distance betwee(g-l, ! 7) and(! 3, 4).



Section 4: Graphing

Graph the following BY HAND. Do not use your calculator. Label any key points such as
intercepts, intersections, maximums, or minimums. Make a t-table if you have to.

(1)  f=(x"3*+1 ) f(x)=2
(3) 3x"4y=12 (4.) y=3logx-2
(5.) f(x)= (6) y=x""6x+1

x-2




(7))

(9.

(11)

x+3=0

fO)=x2" 4

(8.) y=2sin(x" #)+1

f(X)=vx+3+2

b
3
-~
1
0 = T 3 2
R 4 4
-1
r
(10.) y="cosx+2
b
3
-~
1
0 = T 3 2
R 4 4
-1
r

(12.) y="x"+2




(13) f(x)=x>+2x*" 3x (14.) f(x)=¢

2x+ 3 if x=-3
(15) f(x)={x+1if -3<x=<2 (16.) X;y=-1

3 if x>2

1 3
az) fx-= +2 (18.) f(x)=2x"-x

x" 3




Section 5: Logarithms

(1.) Write the following as a single logarithm.

(a.) logs x+1log, 3x™" 2log, X (b.) In7+%ln9+:—lsln8" 3in4
" log7
(c.) log, x+2log,(2x+ 3)" 3log,(2X) (d.) el
0g

(2.) Write the following in logarithmic form.

@)s’= é (b.) 10 =3/100 (c) ¢" =16

(3.) Solve the following equations fox@. Round your answers to the nearest thousandth.

(a.) log;28-log, 7 = x (b.) log,x=3

(c.)e"=26 (d.) In(4x+1) =5

(e)5¢ /5 =15 (f) "2log, 6+ %log4 25=log, X
(g.) 2" ¥e > =9° vl (h.) 2(4)-7=11

81



Section 6: Applications

For the following section:

problem #1 is a linear problem

#4 deals with function notation

#7 is modeled with a sine or cosine function

#2, #3, #5, and #6 are modeled with exponential growth or decay

K K K K

o Keep in mind that exponential growth/decay problems take the fgrjr= Py(1+ r)’
where P(t) represents a population at timeP, represents the initial population,
represents the rate of growth/decay (change percents to decimals!jepresents

time in years. Statements like Oa population doublesO would mean a growth rate of
100%.
o For exponential growth or decay in an investment, the formula used is:
A=P(1+ L)nt whereA is amount after timeg P is the principal (or initial
n

investment) represents annual rate (the percent must be written as a decimal)
the number of times interest is compounded (in other words, how many times
interest is paid) andis time in years

(1.) y= f(x) is a linear function that gives the cost (in dollars) of haviaguare feet of a certain
type of carpet installed in your home. 300 square feet cost $650 while 500 square feet cost $950.

(a.) Find a formula fory = f(x)

(b.) Interpret they-intercept of your formula in terms of the situation described above, including
units in your answer.

(c.)Interpret the slope of your formula in terms of the situation described above, including units
in your answer.



(2.) The actual attendance at Game 1 of the 2004 World Series was 35,035. Let us assume that on
that day, the only people claiming to have attended were those who really had attended. However,
each year the number of people who claim to have been in attendance increases by 12%

(a.) Write an equation that gives the number of people who claim to have attended that game
years after the game took place.

(b.) 20 years after the game, how many people (to the nearest whole number) will claim to have
been there?

(3.) Thomas Malthus is famous for writing that, if left unchecked, the worldOs human population
would double every 25 years. He wrote this in 1798, when the population was about 0.9 billion.

(a.) Write an equation that would give the population (in billions) t years after 1798 if it really
had doubled every 25 years.

(b.) According to your equation, what would bet he population in 2005 (at tng97)? Give
your answer to the nearest billion.

(c.) What is the annual percentage growth rate of your equation? Give an answer correct to
three decimal places (as in 1.234%).



(4.) f(x) gives the cost (in thousands of dollars) of buying x acres of land in a remote area of
Vermont. Carefully interpret the following:

(a.)f (50) (your answer should take the fornii@0) iSE.O)

(b.) f'(50) (your answer should take the forrfi €50) isE.O)

(5.) The radioactive element iodine-131 is commonly used in treating medical problems. It has a
half-life of 8.1 days. How long does it take for 99% of a sample of inodine-131 to decay? Give
both an exact answer and an approximation correct to three decimal places.

(6.) If an investment grows exponentially and doubles every 10 years, how long will it take to
triple? Give both an exact answer and an approximation correct to three decimal places.

(7.) On a particular day, a townQs electricity usage can be approximated by a sinusoidal function
U(t) wheret =0 corresponds to midnight. The function has a period of 24 hours and goes from a
low of 30,000 kilowatts at 6a.m. to a high of 60,000 kilowatts at 6p.m. Write a formulgfpr



