AP Calculus AB Summer Assignment = Mrs. De\Wald

“Upon enrolling in an Advanced Placement class at CASHS, students will be expected to complete summer
assignments, which are very important to the AP Program and serve three purposes:
* They will help acquaint students with the rigorous workload involved in an AP class.
* They will help students complete the additional amount of material contained in an AP class.
* They will help students remain sharp and mentally active over the summer. It is our philosophy that we
create life-long learners and the learning does not stop in June and begin in late August.

It is the responsibility of the student to see the teacher of an AP course before the end of the school year in June
to receive the assignments and materials needed for the summer assignments. Assignments will be due at specific
dates throughout the summer — students must make themselves aware of the deadlines... Failure to complete
will result in removal from course.” :

The above is an excerpt from the summer assignment section from the Chambersburg Area Senior High
School Advanced Placement Program of Studies. You have chosen to accept the responsibility of the AP
Calculus course. As such you will be responsible for the AP Calculus AB summer assignment. A
graphing calculator is needed for these assignments. You may borrow one from a friend, but I strongly
suggest that, if possible, you purchase a TI — 83 or TI — 84 graphing calculator for your personal use
during the 2017 — 2018 school year.

The assignment will also be available for download from my website:
http://www.chambersburg.k12.pa.us/CASHS/mdewald

Guidelines

® The summer assignment will be graded for correctness as well as completeness,
organization, neatness, and mathematical notation.

® Your summer assignment will be scored and entered as your first grade of the first
marking period for 2017-2018 school year.

® Completed packets are to be turned in to the CASHS main office no later than
Thursday, July 27", 2017.

Additional Information

If you have any questions, please do not hesitate to contact me through e-mail at
melinda.dewald @casdonline.org.

Enjoy your summer! I am looking forward to our year together. We will work hard, but
we will also laugh and be amply rewarded for our efforts. I am excited! Hope you are too!

- Mrs. DeWald



Name:

AP Calculus AB
2017-2018
Mrs. DeWald

Summer Assignment

Chambersburg Area Senior
High School

Due: Thursday, July 27"

*Submit your completed work at the CASHS main office

- Before answering any questions read through the given notes and examples for each topic.
- All work must be shown in this packet OR on a separate paper attached to the packet.

*Credit for this packet goes to Veronica Cambra from Rye Neck High School




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 fIg(x)] read “fof 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 fg(x).

f(gGx) = 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. fit+D=

4. fle=2]=___ 5. glfm+2)]= 6. [f@] -28(x)=

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

S )

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

9. h[f(-2)]= 10. f[gx-1)]= 11. g[h(x3)]=




INTERCEPTS OF A GRAPH

y
4

\ y-intercept

Oy

Xintescept

a0 N\

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

x —intercepts (-1,0) and (3,0)

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.

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

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. y=2x-5

14.  y=xJ16-x"

13, y=x"+x-2

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 seo your answer is an ordered pair,

10 7

\\
‘ ‘L CALCULATOR TIP
Y \‘\\ Remember you can use your calculator to
/| verify your answers below. Graph the
v two lines then go to CALC {2”“i Trace)

=10 N - e
At thel po/réx bf interectiorn
(%, ¥) bobrdinates are the
same {or each line.

and hit INTERSECT.

/, 0y
x-y=3
Example: Find all points of intersection of v )
Xx—y=
ELIMINATION METHOD SUBSTITUTION METHOD
Subtract to eliminate y Solve one equation for one variable. -
xP-x=2 2
, y=x"-3
% —-x-2=0 y=x-1
(x~2)(z+1)=0 Therefore by substitution x* -3 =x—1
x=2 or x=-1 ex—2=0
Plug inx=2 and x =—1to findy From here it is the same as the other example
Points of Intersection: (2,1} and (-1,-2)

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

X+ =8 2 =
16. Y 17, T Hr=§ x
4x-y=7 x+y=4 y=x



DOMAIN AND RANGE

Range — Possible y or Output values

EXAMPLE 1

& Fimd Demaiirs § Ramgaob 9ixy,
e domacii 1a Ve st o Inpus Gt ot Ha Funcion
"Trputaives run alony the Poriemdel akis,
The, Burtvesy \efr g ASE ek Wb Pl onfin,
BHpM LB =3, The Furtmesk A Lepdealues assoaeed
Lo egr: creta e 1 B

So Domam 1s  CF %], Fred 15 all 1001 Fom « 3103,

The range repricia® R ser sk ovedrvolwg Fordne
Gormudrtine Cnirande vl o alonn “twe, vertiaal qud s,
g s eI Walue, o8 B Bundidn ts = 2, Tha.
wighestia %, Soda verwe s [-2,1] ) afirals
Pt =2 40 1.

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 nofation.

DOMAIN
For f(x)to be defined 4— x20.
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: [G, )

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

19. f(x)=x?-5

21. f(xy=3sinx .

20. f(x)=—fx+3

2. () ='x—23




INVERSES

To find the inverse of a function, simply switch the x and the y and solve for the new “y” value.
Recall f7(x) is defined as the inverse of f(x)

Example 1:
Fx)=3x+1 Rewrite f{x) as v
y=3x+1 Switch x and y
X = 3} y+1 Solve for your new y

3

(Jr)3 =(3/ y+ 1) Cube both sides
P =y+1 Simplify
y=x'-1 Solve for y
F(x)=x~1 Rewrite in inverse notation

Find the inverse for each function.

23, fx)=2x+1 24, f(x}=i§—
25, g(x)=-—§-i 26. y=«/»4—-Ax+1
X—4i

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

28. Explain how the graphs of f(x) and £~ (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 {slopeis §)
* LEARN! We will use this formula frequently! :

Example: Write a linear equation that has a slope of ¥ 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= %t -7 Solve for y
b=-7 Solve for b
1
=—x-7
Y73
29. Determine the equation of a line passing through the point (5, -3) with an undefined slope.

30.

31.

33.

34.

35

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

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

. - . . . . 5
. Use point-slope form to find a line passing through the point (2, 8) and parallel to the line y =5x" 1.

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

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

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 sinfcos
or the slope of the line,

Examples:

. 7 3 T
sin—=1 cos-—z- =0 tan 5= und

g A

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

36. a)sinm - b) eos_3_7£ ¢} sin{—ir—) d} sm(s—ﬂ]
T T S
Y cos— ) cos(— 5— hY sin o=
e) cos4 F) cos{~x) g)eos 3 T s
i) cos 2 jytan ” k) tanx h tan—
3 PR 3
4r . IZs 7
— n) sin— tan—  ——
n) cos 3 ) p 0} 1 ) sm( 6]

10




TRIGONOMETRIC EQUATIONS

Selve each of the equations for 6 <x<2x.

37. sinx=-§- 38. 2casx=«/§

39, 4sin’x=3 . 40. 2cos’x—1—cosx =0 *Factor
*#Recall sin’® x = (sin x)?
#¥Recall if x? =25 then x =15

TRANSFORMATION OF FUNCTIONS

h(x)=f(x)+c Vertical shift ¢ units up Mx)= f{x—~e) Horizontal shift ¢ units right
h(x)= f{x)—¢ Vertical shift ¢ units down x)= flx+e) 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) ) 2f(x) &) f(x-2+1 ¢} -f(x)

11




VERTICAL ASYMPTOTES

Determine the vertical asymptotes for the function. Set the denominator equal to zero te 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 =

» 16 : 1
8 E ¥ E T
Example: Find the vertical asyniptote of y= ? ¢ E
X -4 4 ¢
Since when x =2 the function is in the form 1/0 2 ; |
then the vertical line x =2 is a vertical asymptote x 5‘? i
of the function, SR IS
yEOLay!
‘d %
]
1 x? 2+x
44, f(x)=—r 45, f(x)=‘ 5 46. f(x)=—F——
x -4 i {l-x)
4-x x-1 5x+20
47. f(x)= 48, f(x) = —~—e 48, f{x)=
f& x-16 /&) X+x=2 7 x*-16

12



HORIZONTAL ASYMPTOTES

Determine the horizontal asymptotes using the three cases below.

Case L Degree of the numerator is less than the degree of the denominator. The asymptote is y =0.
Example: y= -—Li {As x becomes very large or very negative the value of this function will
x —
approach 0). Thus there is a horizontal asymptote at y=0.

Case IT. Degree of the numerator is the same as the degree of the denominater. The asymptote is the ratio of

the lead coefficients,
2x 4 x-1 : . ‘ . . .
Exmaple: y= e {As x becomes very large or very negative the value of this function will
x*+4

approach 2/3). Thus there is a horizontal asymptote at y =—§- .

Case HI. 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 N . . . ,
Example: y= v (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 alt Horizontal Asymptotes,

P -2x+1 3 2 2
B el Sx”—2x"+8 ) 4x
0 F0T o i ey 2S5
o (2x-5Y ~3x+1 ~
53 f(X)="—7—— 4. f(x)= * Remember ‘J‘x =ix
f(x) ‘xz-x fx) 'J;;——:‘:

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

13




EXPONENTIAL FUNCTIONS

Example: Solve forx

4 3x-2
X+l _ __1__
* '[2‘

(22 )ﬁ! = {2" ]h_l Get a common base

24 = e Simplify
2x+2=-3x+2 Set exponents equal
x=0 Solve forx

Solve for x:

55, 3% =gt 56. G] =274 57. (-;-) =216
LOGARITHMS

The statement y=5" can be written as x =log, y. They mean the same thing.
REMEMBER: A LOGARITHM IS AN EXPONENT

Recall nx=log, x

The value of ¢ 15 2.718281828... or Iim(l +~1—) Evaluate the following legarithms
XD ) X
58. log,7 59. log, 27
Example: Evaluate the following logarithms
log,8=7 60. log, é 61. log, 5
In exponential for this is 2’ =8
Therefore 7=3
Thus log,8=3 62. log,1 63. log,8
i
64. Inv/e 65. In—
e

14




PROPERTIES OF LOGARITHMS

log, xy =log; x+log, ¥ log; 2= log, x—log, ¥ log, x* = ylog, x BPS = x
¥

Examples:

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

log,16 +log, x Iny-lnR? log, 7+log, x°

I+log,x In—gi- log, 7+ 5log, x

Use the properties of logarithms to evaluate the following

66. log, 2° 67. Iné® 68. log, 8* 69. log; o

70. 2kel? 71. ™8 72. 9Iné’ 73. log, 9°
’ 3

74. log,, 25+log 4 75. log, 40 —log, 5 76. log, (\E )

15




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*)

0dd functions are functions that are symmetric about the ovigin.
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.

77.

78.

Ty

F O

79.

81.

83.

80,

flxy=2x* —55° g(x)=x"-3x"+x
82.

B(x)=2x-5x+3 F(xX)=2cosx
84,

k(x)=sinx+4 {{x)=cosx-3

16




LIMITS!

First of all, watch some explanations of limits enline. Go to the following website http://www.caleulus-
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: Whatis a limit?
1. How would you describe a limit?

2. Some graphs are straightforward, like f(x)=x>. What's lin§x2 ?
Eand
. . P 43x-4 . x*+3x—-4
3. Some graphs are more ‘mysterious’, like f(x)= Qg What’s 11_1;1;——————1————?
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=27

| |
}

N A W

Vs

B S N
A
\

FY fe,
S
£

S

AN

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

17




‘ 7. For the following graph, find: Hm fx)= Iim f(x)=
x5 x5

4
A
3
2-
! ]
g >
0 1 2 & 4 & 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:
Jx-3

a. lim
=8 x -0

b. Lim 23
1 6x -1

. X +3x—4
e lm——on—=
=1 x-1

18




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

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 §: 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 contimous, 3 things nwst be true:
¢ There must be no

* 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




AP Calculus AB Summer Assignment — Part 2

Calculus. It is the one course that when the course name is said out loud it feels like “bum bum

bahhhh” should follow. At its essence, though, Calculus is just very advanced algebra and geometry.
o Therefore, a strong background in these courses will help you to be successful in Calculus.

In Algebra 1, you learned how to find the equation of a line given a slope and a point. You may
have used the point slope formula or slope-intercept form (y = mx + b) to find this equation. (Examples of
each are in page 9 in your packet). You may use either for this assignment. We will do this A LOT in AP
Calculus.

Neatly, in the space below (or typed and attached), explain how you find the equation of a line
given a slope and a point. Explain next how the slope and y-intercept affect the graph of the line. Finally,
explain how the equation changes if you are asked to find the equation of the line parallel and the
equation of the line perpendicular to the original line through the original point. (You may use an example
if that would help you to explain.)

That’s Algebra 1 stuff... easy, right? Calculus doesn’t have anything on you. See you in August!







