Dear Future AP Student,

I hope you are excited for the year of Calculus that we will be pursuing together! I don’t know how much you
know about Calculus, but it 1s not like any other branch of math that you have leamed so far m your math
careers. We will be having a lot of fun — and doing a lot of work — learning about derivatives (for the first
semester) and integrals (for the second semester). You don’t need to know what those things are (yet) but I will
tell you that Calculus 1s described as the “mathematics of change” — how fast things change, how to predict
change. and how to use information about change to understand the systems themselves.

Actually, in some ways, Calculus 1s taking what you already know a step further. You know how to find the
slope of a line, right? You probably don’t know how to find the slope of a curve because it’s constantly
changing —but Calculus helps us do that. So ‘traditional’ math tells us how to find the slope of a line, and
Calculus tells us how to find the slope of a curve. ‘Traditional’ math tells us how to find the length of a rope
pulled taut, but Calculus tells us how to find the length of a curved rope. ‘Traditional” math tells us how to find
the area of a flat, rectangular roof, but Calculus tells us how to find the area of a curved dome-shaped roof. Get
the 1dea?

How does Calculus manage to pull this off? Imagine a curve like this:

If you were to zoom in a few times, each part of the curve would look kind of like a line, wouldn’t 1t? And if “a
few times” wasn’t enough. you could zoom in more. And more. And more. In fact, you could zoom in nearly
an infinite number of times until the curve became enough like a line that you could treat it that way. “What
makes calculus such a fantastic achievement is that it actually zooms in infinitely. In fact, everything you do in
calculus mvolves finity in one way or another, because if something 1s constantly changing. 1t’s changing
infinitely often from each finitesimal moment to the next.” (taken from

http://media.wiley.com/product data/excerpt/84/07645249/0764524984.pdf)

This process — doing something an mfinite number of times until the problem becomes figure-out-able — is the
foundation of Calculus. The process 1s called a “limit” and 1t’s what we’ll be talking about when school begins.



AP CALCULUS AB
HUNTSVILLE HIGH SCHOOL - COACH SHARP
SUMMER REQUIREMENTS

Your assignment for the summer includes worksheets reviewing pre-calculus topics and
skills that must be mastered prior to beginning the study of Calculus. | have some old
pre-Calculus textbooks in my classroom you may check out to help you review these
topics during the summer. The individual assignments include:

Page 4: Functions

Page 5: Intercepts of graphs

Page 6: Points of Interception

Page 7: Domain and Range

Page 8: Inverses

Page 9: Equation of a line

Page 10: Unit circle

Page 11: Trigonometric equations and Transformations
Page 12: Vertical Asymptotes

Page 13: Horizontal Asymptotes

Page 14: Exponential and Logarithmic Functions
Page 15: Properties of Logarithms

Page 16: Even and odd functions

Page 17-19: Limits

While working on this packet, | am sure that you will have questions. Therefore, | am
going to have a couple of study sessions over the summer months. If possible, it would
be beneficial for you to attend these if you can. A solid foundation of these skills and
knowledge is essential for the understanding of Calculus. The better the foundation, the
quicker you will be able to understand Calculus.

The entire packet is expected to be completed and accurate. You will also have a couple
of quizzes and a test over this packet during the first week of school. This packet will be
a major portion of your grade for the first 9 weeks.

Summer Schedule
June 26: Study session at 10:00AM ( Room 115) — Go over pages 4-9
July 10: Study session at 10:00AM (Room 115) — Go over pages 10-14
July 24: Study session at 10:00AM (Room 115) — Go over rest of packet
August 7: Rest of packet is due — 1% day of school

You can turn worksheets in after study session, or you can put in my mailbox at school.
Also, you can mail this packet to my home at:

107 Waterleaf Road

Huntsville, AL 35811
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READ THE FOLLOWING DIRECTIONS CAREFULLY!

Before answering any questions read through the given notes and examples for
each topic.

This packet is to be handed in on the first day of school.

All work must be shown in the packet OR on separate paper attached to the packet.
Completion of this packet is worth 1 test grade.

There will be a 10 point dock for each day the packet is turned in late.

ALL work must be organized and neatly written.



FUNCTIONS

To evaluate a function for a given value, simply plug the value into the function for x.

Recall: ( fo g)(x) = f(g(x)) OR f[g(x)] read “f of g of x” Means to plug the inside function (in this case
g(x) ) in for x in the outside function (in this case, f(x)).

Example: Given f(x)=2x*+1 and g(x)=x-4 find f(g(x)).

f(9(x)) = f(x-4)
= 2(x—4)* +1
=2(x*-8x+16)+1
=2x*-16x+32+1
f(g(x)) =2x* —16x+33

Let f(x)=2x+1 and g(x)=2x*-1. Find each.
1 f2)= 2. g(-3)= 3. f(t+1)=

4. t[g(-2)]= 5. g[f(m+2)]= 6. [f()] -29(0=____

Let f(x)=sin(2x) Find each exactly.

Let f(x)=x% g(x)=2x+5, and h(x)=x*-1. Find each.

9. h[f(-2)]= 10. fg(x-1)]= 11. g[h(x*)]=




INTERCEPTS OF A GRAPH

To find the x-intercepts, let y = 0 in your equation and solve.
To find the y-intercepts, let x = 0 in your equation and solve.

y

»

\ y-intercept

(0,y)

x-intercept

w0~ 7

Example: Given the function y = x* —2x —3, find all intercepts.

x—int. (Let y =0)
0=x"-2x-3
0=(x-3)(x+1)

Xx=-1lor x=3

x —intercepts (—1,0) and (3,0)

y—int. (Let x = 0)
y=0>-2(0)-3
y=-3

y —intercept (0,-3)

Find the x and y intercepts for each.

12.

14.

y=2Xx-5 13, y=x"+x-2
y=X/16 —x° 15.  y*=x*—-4x




POINTS OF INTERSECTION

Use substitution or elimination method to solve the system of equations.
Remember: You are finding a POINT OF INTERSECTION so your answer is an ordered pair.

f intersection
5' ates are the

CALCULATORTIP

1 Remember you can use your calculator to
verify your answers below. Graph the
b V3 10 two lines then go to CALC (2" Trace)

and hit INTERSECT.

line.

ELIMINATION METHOD

Subtract to eliminate y

XZ—x=2

x> -x-2=0

(x=2)(x+1)=0

X=2o0r x=-1

Plug inx=2 and x =-1to find y

Points of Intersection: (2,1) and (-1,-2)

Example: Find all points of intersection of

X’ -y=3
X-y=1

SUBSTITUTION METHOD

Solve one equation for one variable.
y=x"-3

y=x-1

Therefore by substitution x* =3 =x -1
x*—x-2=0

From here it is the same as the other example

Find the point(s) of intersection of the graphs for the given equations.

X+y=8
16. 17.
4x-y=7

X*+y="6




DOMAIN AND RANGE

Range — Possible y or Output values

EXAMPLE 1
‘-llj;st%i
b (311)
Par— 3 1. — /: 4——;(
i - T
T2
1+

& Fimd Domain § Ramge of gx),

The domain is Fre set of Inpurs &t of e LuncFon.
Treurvalves run along the horizontal oxXis,

The furtrest ledr medr valve assod e with a pr.on-fa
9wph 18 =3, The Furdhnest Aghr npdrvalves associoved,
LB o pT. L g is B,

So Dumain iz [-3.2] , Predr is all rals frym -2 3,

The range regisaer®d o serot ovrpdrymlws Fur ¥he

Condrin. Odredralve run along e vertice) oxis,
The luwes odtedt valve of e funchin is - 2 e
highest is 1 . So-fa vunge is [-2, |] , all reals
o -2 o .

Domain — All x values for which a function is defined (input values)

EXAMPLE 2

Find the domain and range of f(x)=+/4-x
Write answers in interval notation.

DOMAIN
For f(x)to be defined 4—x*>0.
This is true when —2<x<2
Domain: [-2,2]

RANGE
The solution to a square root must always be

positive thus f (x) must be greater than or equal
to 0.

Range: [0,)

Find the domain and range of each function. Write your answer in INTERVAL notation.

19. f(x)=x*-5

21. f(x)=3sinx

20. f(X)=—Vx+3

IS

2. f(x)=—=

[




INVERSES

To find the inverse of a function, simply switch the x and the y and solve for the new “y” value.
Recall f™(x) is defined as the inverse of f (x)

Example 1:
f(x)=¥x+1  Rewrite f(x) as y
y =3/x+1 Switch x and y
X =3y+1 Solve for your new y

(x)3 :(3 y+1) Cube both sides

X*=y+1 Simplify
y=x>-1 Solve for y
f(x)=x*-1 Rewrite in inverse notation

Find the inverse for each function.

23. f(x)=2x+1 24, f(x)=%
25. g(x):i2 26. y=~+4-x+1
X_

27. If the graph of f(x) has the point (2, 7) then what is one point that will be on the graph of f~(x)?

28. Explain how the graphs of f(x) and f(x) compare.



EQUATION OF A LINE

Slope intercept form: y=mx+b Vertical line: x=c (slope is undefined)

Point-slope form: y-y, =m(x—-X,) Horizontal line: y =c (slope is 0)
* LEARN! We will use this formula frequently!

Example: Write a linear equation that has a slope of 2 and passes through the point (2, -6)

Slope intercept form Point-slope form
y:%x+b Plug in ¥ for m y+6=%(x—2) Plug in all variables
—6=%(2)+b Plug in the given ordered y:%x—7 Solve for y
b=-7 Solve for b
1
=—X—7
y 2

29. Determine the equation of a line passing through the point (5, -3) with an undefined slope.

30. Determine the equation of a line passing through the point (-4, 2) with a slope of 0.

31. Use point-slope form to find the equation of the line passing through the point (0, 5) with a slope of 2/3.

32. Use point-slope form to find a line passing through the point (2, 8) and parallel to the line y :gx -1.

33. Use point-slope form to find a line perpendicular to y =-2x+9 passing through the point (4, 7).

34. Find the equation of a line passing through the points (-3, 6) and (1, 2).

35. Find the equation of a line with an x-intercept (2, 0) and a y-intercept (0, 3)

9



UNIT CIRCLE

You can determine the sine or the cosine
of any standard angle on the unit circle.
The x-coordinate of the circle is the cosine
and the y-coordinate is the sine of the
angle. Recall tangent is defined as sin/cos
or the slope of the line.

Examples:

sinﬁ 1 cosZ:O tanZ:und
2 2

*You must have these memorized OR know how to calculate their values without the use of a calculator.

36. a) sinz b.) cosg—” C.) sin(—zj d) sin(s—”j
2 2 4
V4 Ve Y4
e.) cos— f.) cos(— CoSs— h) sin—
) cos’, ) cos(-7) g)cos_ ) sin=
)} cosz—” j)tanZ K) tan 7 )} tan =
3 4 3
A .11z T : Vs
m) cos— n) sin— 0) tan— sin| ——
) cos— ) sin= ) tan - P) [ 6)

10




TRIGONOMETRIC EQUATIONS

Solve each of the equations for 0 < x < 2rx.

37. sinx:—% 38. 2cosx=\/§

39. 4sin*x=3 40. 2cos’x—1-cosx =0 *Factor
**Recall sin® x = (sin x)?
**Recall if x? =25 then x =45

TRANSFORMATION OF FUNCTIONS

h(x)=f(x)+c Vertical shift ¢ units up h(x) = f(x-c) Horizontal shift ¢ units right
h(x)=f(x)—c Vertical shift ¢ units down h(x) = f (x+c¢) Horizontal shift ¢ units left
h(x)=—f(x) Reflection over the x-axis

41. Given f(x)=x*and g(x) =(x—3)*+1. How the does the graph of g(x) differ from f(x)?

42. Write an equation for the function that has the shape of f(x)=x® but moved six units to the left and
reflected over the x-axis.

43. If the ordered pair (2, 4) is on the graph of f (x), find one ordered pair that will be on the following
functions:

a) f(x)-3 b) f(x-3) c) 2f(x) d) f(x-2)+1 &) —f ()

11




VERTICAL ASYMPTOTES

Determine the vertical asymptotes for the function. Set the denominator equal to zero to find the x-value for

which the function is undefined. That will be the vertical asymptote given the numerator does not equal 0 also
(Remember this is called removable discontinuity).
Write a vertical asymptotes as a line in the form x =

18

Example: Find the vertical asymptote of y:i2 ¢
X— 4
Since when x =2 the function is in the form 1/0 )
then the vertical line x =2 is a vertical asymptote "’_
of the function. PR
1 x? 24X
44. f(x)== 45. f(x)= 46. f(X)=————
) x° () x* -4 () x*(1-X)
4-X x-1 5x+20
47. f(X)=——— 48. f(X)=——— 49. f(x)=
() x* —16 ) X2 +X—2 ) x* —16

12



HORIZONTAL ASYMPTOTES

Determine the horizontal asymptotes using the three cases below.

Case I. Degree of the numerator is less than the degree of the denominator. The asymptote isy = 0.

Example: y= il (As x becomes very large or very negative the value of this function will

approach 0). Thus there is a horizontal asymptote at y=0.

Case I1. Degree of the numerator is the same as the degree of the denominator. The asymptote is the ratio of
the lead coefficients.
2x% +x-1

(As x becomes very large or very negative the value of this function will
3x* +4

Exmaple: y =

approach 2/3). Thus there is a horizontal asymptote at y :é .

Case I11. Degree of the numerator is greater than the degree of the denominator. There is no horizontal
asymptote. The function increases without bound. (If the degree of the numerator is exactly 1 more
than the degree of the denominator, then there exists a slant asymptote, which is determined by long
division.)

. 2x°+x-1 . : . :
Example: y = “_3 (As x becomes very large the value of the function will continue to increase
and as x becomes very negative the value of the function will also become more negative).

Determine all Horizontal Asymptotes.

X2—2X+1 3 2 2
f(X)=—— 5x° —-2x°+8 4x
50. 3 Ly _ 5. f(X)=———F—— 52. f(x)=
XA x—T ) 4x -3x>+5 ) 3x* -7
— 2 J—
53. f(x):(2>§—5) 54. f(x)= S+l * Remember +/x* = +Xx

X" =X X2+ X

*This is very important in the use of limits.*

13




EXPONENTIAL FUNCTIONS

Example: Solve for x

4X+l ~ [ij&(—Z
2

(22 )Hl = (2*1)3#2 Get a common base

22x+2 — 2—3x+2 Slmpllfy
2X+2=-3x+2 Set exponents equal
x=0 Solve for x
Solve for x:
3x+5 2x+1 1 " 2x+4 1 g
55. 37" =9 56. | = | =27 57.1=| =216
9 6
LOGARITHMS
The statement y =b* can be written as x =log, y. They mean the same thing.
REMEMBER: A LOGARITHM IS AN EXPONENT
Recall Inx =log, x
The value of e is 2.718281828... or Iim(1+ Ej Evaluate the following logarithms
X—00 X
58. log, 7 59. log, 27
Example: Evaluate the following logarithms
log,8="? 60. Iogz?)—l2 61. log,; 5
In exponential for this is 2" =8
Therefore ?=3
Thus log,8=3 62. log,1 63. log, 8
1
64. In/e 65. In=

e
14



PROPERTIES OF LOGARITHMS

log, xy =log, x+log, y Iog,Di =log, x—log, y log, x* = ylog, x b'o%* = x
y

Examples:

Expand log, 16x Condense Iny—-2InR Expand log, 7x°

log, 16 +log, x Iny—-InR® log, 7 +log, X°

2+log, x In% log, 7+5log, x

Use the properties of logarithms to evaluate the following

66. log, 2° 67. Ine® 68. log, 8°
70. 2% 71. e"® 72. 9Ine?
74. log,, 25+ log,, 4 75. log,40—-1log, 5

15

69. log, 39

73. log, 9°

76. log, (/2 )5



EVEN AND ODD FUNCTIONS

Recall:
Even functions are functions that are symmetric over the y-axis.
To determine algebraically we find out if f(x) = f(—x)

(*Think about it what happens to the coordinate (x, f(x))when reflected across the y-axis*)

Odd functions are functions that are symmetric about the origin.
To determind algebraically we find out if f(—x)=—"f(X)

(*Think about it what happens to the coordinate (x, f(x))when reflected over the origin*)

State whether the following graphs are even, odd or neither, show ALL work.

17. 78.
T’ AY
\/ I v I 3\/ - /\\_/
. v
79. 80.
f(x) = 2x* —5x° g(x) = x> —=3x* +x
81. 82.
h(x) = 2x* —=5x + 3 j(x) = 2cos x
83. 84.
k(x) =sinx+4 I(x) =cosx—3

16



LIMITS!

First of all, watch some explanations of limits online. Go to the following website http://www.calculus-
help.com/tutorials and watch lessons 1-5. I’ve included some questions below that go with each lesson. Then
answer the corresponding questions after watching each lesson.

Lesson 1: What is a limit?
1. How would you describe a limit?

2. Some graphs are straightforward, like f(x)=x*. What’s lim x2?

2 _ 2 .
3. Some graphs are more ‘mysterious’, like f(x)=>— +3X1 4 \What's im X +3x1 4,
X— X X —
(Either find the limit, if you know how, or describe how to find it based on the explanation you saw

online)

Lesson 2: When does a limit exist?
4. How is a limit like two friends meeting at a diner?

5. Look at the following graphs. Which one(s) have a limit that exists at x=2, and which one(s) don’t have
a limit that exists at x=2?

] 1
i 4 //
4 |
3 o
e
2 2 /
2.
= 3 0 : = N e 0 s
F=%—=2_[0 2 4 6 B 10 12 5 4 2 |0o/2 4 6 8 10 12
2] 2{ | )
f /0
4 f !
| 0o 1 2 3 4 5

6. What is meant by a “right hand limit” and a “left hand limit”?

17



7. For the following graph, find: lim f(x)= lim f(x)=
x—3~

x—3"

4
A
3
2
1 B
U T
o 1 2 3 4 5 6 7 8

8. For a limit to exist, what has to be true for the left hand and the right hand limits?
Lesson 3: How do you evaluate limits?

9. What are the 3 methods for evaluating limits?

10. When can you use the substitution method?

11. When can you use the factoring method?

12. When can you use the conjugate method?

13. Figure out which method to use for the following limits, and evaluate them:
a.HmJ;_B:
x>9 X—9

b, lim2X+3_
x->1 6X —1

. X2 +3x—-4
c. lim=—— "=
x—1 X=1

18



Lesson 4: Limits and Infinity
14. How do you know if a function has a vertical asymptote?

15. When you take the limit of a function at its vertical asymptote, the limit will be or

16. To determine if a function has a horizontal asymptote, look at the...

17. If the degrees of the numerator and denominator are equal, how do you find the horizontal asymptote?

18. If the degree of the denominator is greater than that of the numerator, what’s the horizontal asymptote?

19. If the degree of the denominator is less than that of the numerator, what’s the horizontal asymptote?

20. If we say that the limit of a function EQUALS INFINITY, this really means that....

Lesson 5: Continuity
21. What does it mean for a function to be continuous?

22. What are the 3 types of discontinuity? Draw an example of a graph of each kind below:

23. In order to be continuous, 3 things must be true:
e There must be no

e There must be no

e The limit must be equal to the

24. An “easy” way to tell if a function is continuous is this:

19
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