Advanced Placement Calculus BC Summer Practice
Mrs. Van Oort

The AP Calculus Course is a challenging, fast paced effort to prepare students for the AP Exam in
May and also to provide a strong experience in preparation for any college calculus courses that may be taken
after graduation. As such, the foundation upon which this course stands must be firmly in place. This
practice is intended to assure that the mathematics covered in the past four years has been retained at a
sufficient level so as to not hinder the development of new concepts with the pondering over fundamental
computations.

This practice, with the exception of Section XI, is intended for the student to be able to complete
independently, without the need to look up anything in either a text book, or on the internet. It should be
noted, that anything the student does need to look up would indicate a need for study in that topic area. All of
the material in this practice shall be needed at quick recall at some point during the calculus class. A need to
look things up will hinder the student’s process of understanding the concepts that will be addressed in this
course. Therefore, one of the intentions of this practice is to reveal to the student topic areas that may require
some independent remediation, hopefully before starting calculus. Section XI is, however, new material.
This will be discussed in the first days of school, and students would benefit from preparation.

This practice is divided into two parts. The first is only informational; each section addresses some
fundamental ideas and skills required for that topic. The second section consists of the problems that are to be
solved. A reasonable amount of work should be shown for each question. With rare exceptions, an answer
standing alone would not be accepted on a graded assessment. When in doubt, show some sort of work or
description of your thought process. Answers are provided at the end of the packet, for self—assessment.

If you lose this practice, it will be posted on the Columbia High School Math Department website.
Upon the opening of school in September, questions may be asked over the course of the first few class days,
during the homework review portion of class. In addition, after school help will be available upon request
during that time. On Wednesday, September 16, 2026, there will be a quiz in class based on this material.




Section A — Information

1. Polvynomials & Equations

®IDEAS
M multiplying polynomials M factoring trinomials
M greatest common factors M factoring sum/difference of
cubes
M solving quadratics by factoring M solving quadratics by quadratic
formula

M solve higher order polynomial M solve radical equation
equations algebraically
M simplify complex fractions M solve equations containing
rational expressions

B CALCULATOR SKILLS
M graph polynomial equations M solve equations graphically
M find extrema M use appropriate zoom and

adjust window
M find any y-value given an x-value,

not using the table

II. Exponentials & Logarithms

OIDEAS
Msketch graph of exponential M determine domain and range of
function exponential function
M determine domain and range of ™ use properties of logarithms to
logarithmic function manipulate log expressions
M solve exponential equations M solving logarithmic equations
B CALCULATOR SKILLS
M graph exponential equations Mgraph logarithmic equations

M use base e to calculate M calculate logarithmic values

M factoring difference of 2
squares
M factor by grouping

M solving quadratics by
completing the square
M use fractional exponents

M calculate rational exponents
without a calculator

M find roots
M format and use the table

M sketch graph of logarithmic
function

M change the base of a
logarithmic expression

M switch between exponential
form and logarithmic form

M solve equations graphically



III. Graphing Polynomials and Rational Functions

OIDEAS
M find slope of line given two M write equation of line in slope B write equation of line in point
points intercept form intercept form
M recognize intervals of increase M determine turning points or M determine end behavior of a
or decrease on a graph vertices of graphs graph from the equation
M find vertical and horizontal M find x and y intercepts M use synthetic division to find
asymptotes algebraically algebraically factors and roots
M determine algebraically and M use long division to find
graphically if a function is factors and roots
even
or odd
E CALCULATOR SKILLS
M graph polynomial equations M graph polynomial equations M find roots
M find any y-value given an M use appropriate zoom and M format and use the table
x-value, not using the table adjust window

M find extrema

IV. Transformations of Graphs

OIDEAS
M transformation rules for M parent graphs of the following:
translation, reflection, scaling
M complete the square on Flod =22 f(x)=1logx
quadratic to find vertex
flx)=+x f(x)=Inx
1)t 1)l
flx)=—
x
B CALCULATOR SKILLS
M graph equations M use multiple graphs simultaneously

Y. Conic Sections

OIDEAS

M recognize standard form of equation for parabola, circle, ellipse, hyperbola
M sketch a graph using information form equation to determine features such as vertices, foci, axis of

symmetry, major axis, minor axis, transverse axis, conjugate axis

M complete the square to put M write an equation based on the
equation in standard form graph
B CALCULATOR SKILLS

M graph using multiple equations M solve equations graphically



VI. Trigonometry Basics

@IDEAS

M convert degrees < —>radians M know common angles in radians M signs of trig functions in the

(900 _ §,45° _ 2’300 _ %,etc.) different quadrants (ASTC)

M 21 club values>N[OXOINKOH| [ reference angles (degrees/radians) M reciprocal functions

0°(0) | 30°(m/6) | 45°(w/4) | 60°(m/3) | 90°(n/2) | 180°%(m) | 270°(3n/2)
sind | 0 1/2 N2 NE} 1 0 -1
cosd 1 NEYY) J2n 12 0 -1 0
tanf | 0 373 1 J3 undef 0 undef
E CALCULATOR SKILLS
M use appropriate mode M convert degrees€ —>radians in a rational result (with )
M calculate trig values M appropriate use of inverse functions

VII. Trigonometry Graphs

@IDEAS
M amplitude M frequency (including ) M period (including rational)
M transformations of basic graphs M work in radians M write equations based on
graphs
M graphs of all 6 trig functions
B CALCULATOR SKILLS
M graph trig functions M work in radians M format and use the table
M work with multiple equations M use appropriate zoom and
simultaneously adjust window
VIII. Trigonometric Identities
@OIDEAS
M Pythagorean identities M double angle identities M reciprocal identities
M quotient identities M be able to substitute and manipulate trig identities to simplify

expressions



IX. Trigonometric Equations

OIDEAS
M solve algebraically using identities B work with frequencies other than 1 ™M work in various
intervals
B CALCULATOR SKILLS
M solve graphically M work in radians M format and use the table

M use appropriate zoom and adjust window

X. Geometry

OIDEAS

M special right triangles = 30-60-90 and 45-45-90
M area formulae for: triangle, rectangle, square, parallelogram, trapezoid, circle
M volume formulae for: rectangular prism, pyramid, cylinder, cone, sphere

XI. Counting Principles and Binomial Expansion

This is a new topic. Do your best to understand it. Khan Academy has some videos that address it. We
will discuss this when you return to school, under the assumption that you have attempted to understand.

OIDEAS

M counting principal=how many ways to do something.

Multiply the number of options for each choice:
A woman has 8 blouses, 5 skirts and 6 scarves. How many outfits can be assembled from these?

8 X 5 X 6 = 240 outfits
blouses skirts scarves

A license plate consists of consists of 3 letter and 3 numbers. How many different plates possible?
26 X 26 X 26 X 10 X 10 X 10 =26*X10°=17,576,000

M ordered arrangements=>putting a whole group in order

Putting 3 people in order in a line: ABC, ACB, BAC, BCA, CAB, CBA
Counting principle: 3 X 2 X 1 =B

# available # available # available

for 1% spot  for 2™ spot for 3" spot
Uses a function called factorial, whose symbol is after the # = this is 3!
41 =4X3X2X1 5!=5X4X3X2X1 n!=nX(n-1) X (n2) X...X3X2X1
*Fact: 0! =1 ...weird because of definitions



M ordered arrangements=» putting part of a group in order

Taking 5 people, selecting 3 to stand in order in a line
People ABCDE=»in line ABC, BCD, CDE, AEB, DCA, etc.
Counting principle: 5 X 4 X 3 =60
# available # available # available
for 1% spot for 2™ spot for 3™ spot
This is a function called a permutation, whose symbol is »Pr, where n = total number of objects
to choose from, and » = number of objects chosen. This one is 5P3.
*Fact: choosing all the items is the same as the factorial=®sPs = 5!

M arrangements where order doesn’t matter=»selecting committees or teams

Taking 5 people, selecting 3 to represent the group (doesn’t matter who was chosen 1*)
People ABCDE=>» ABC is same as BAC, CBA, BCA, etc.
Counting principle hard to apply here
This is a function called a combination, whose symbol is »Cr, where n = total number of objects
to choose from, and » = number of objects chosen. This one is 5Cs.

Combinations can be calculated using permutations and factorials: ,C, = ( )'
n—r)

sP;  S5e4e3 S5ede3
= = =30

(5-3)r 2 201

*Facts: There is only one way of choosing none of the items=> »Co = 1
There is only one way of choosing all of the items= »Cr = 1
There are n ways to choose one object = »C1 =n
There are n ways to choose all but one object = »Cn-1 =n
There are pairs of choosing items that are the same™=®» »Cr = nCp—r

sC

~
f>)

Add up to n
Examples: sC3=5C2=130; 3C3=3C5=56; 100C1 = 100Co9 = 100

M expanding a binomial raised to a power

(x+p)P=@+y) (x+y)=x*+2xy+)

(x+yP=@x+y) (x+y) (x+y) =x+3x? + 3x)? +3* Dany power higher than 3 is difficult and tedious

Binomial Expansion=>»uses known patterns and combinations as a shortcut
(x + )" = nCo(x)(»)° + nC1(x)™" ) +nCo(x)2() +aC3(x) @) + ... nCr1 () (3) +nC(x)° ()"

(x +3) = 5Co(x)’(»)" +5C1()*B)' +5C2(x)’ )’ +5C3(x)’ )’ + 5Ca(x)' )" +5Cs(x)° )’
= 1% + 5x*y + 30x%% + 30x%° + Syt + 1y
(x + 2)* = 4Co(x)*(2)° +4C1(x)}(2)" +4Ca(x)2(2)% +4C3(x)'(2)* + 4Ca(x)°(2)"
= 1x* + 4x°(2) + 6x%(2)> + 4x(2)* + 1(2)*
=x*+ 8x> + 24x% + 32x + 16
(x — 3)% =3C0(x)}(=3)° +3C1(x)2(-3)! +3C2(x)(=3)? +3C3(x)°(-3)’
= 1x® + 3x%(-3) + 3x'(-3)? + 1(-3)°
= x> — 9x?+27x - 27



E CALCULATOR SKILLS

M all 3 functions (factorials, permutations, combinations) can be calculated on the graphing calculator

Older operating systems:
MATH = =>=PROB
Choices 2, 3, and 4

Have to enter numbers in proper order

For each individual function

Newer operating systems:
ALPHA=>WINDOW
Choices 7, 8, and 9

Enter factorial number before
For Permutation and combinations
fill numbers into blanks

XII. Parametric Equations

OIDEAS

M sketch the graph of a curve given by a set of
parametric equations

M eliminate the parameter in a set of parametric
equations

M graph a set of parametric equations

MATH HUM CP¥ [sE=| 4!
Fard 24
éﬁﬁPP 5 nPr 2
sfﬁfﬁ 2@
» g u X
5:randInt | @ hGr 3 16
5 randborme
rrandBing
FEabs( _ 4! 54
Drevmmat 10 20 1 0 | bissessssmmuseivs s s aranans possa ety
3:nDeriv( P2
GFnIntC L e 29,
5:109BRSE( sCs
e, ORPORTTS. EE 1 T 19,
Simpr ] e
8:nCr
9: 1
‘i FRAC IIZA@ MTRX 1 YVAR |
B CALCULATOR SKILLS



XIII. Polar Coordinates and Polar Equations

@IDEAS

M polar coordinates (r, §) are related to the rectangular coordinates (x, y) as follows:
x =71cos@ y =rsinf tang =2 rP=xt+y’
X

M rewrite rectangular coordinates in polar form M rewrite rectangular equations in polar form and
and vice versa vice versa
M find the zeros and maximum r-values M sketch the graph of an equation in polar form
M special polar graphs: limacgons, rose curves, M find the interval for € over which the graph is
circles, lemniscates traced only once
M find the points of intersection of two polar
graphs

B CALCULATOR SKILLS
M convert rectangularé-—>polar M format and use the table M work in radians
M graph polar equations M work with multiple equations M use appropriate zoom and

simultaneously adjust window



Section B — Problems

| Polynomials & Equations

Factor the following polynomials completely:

1. 6x>—13x+2 2. Ox?—12x+4
4. X+3x%2-x-3 5. 233 +13x% + 15x
7. 122+ 27 8. 9—-9(x+2)°
10. 55t = 5yt 1. St +22x 15
Calculate without a calculator

3 =2
12. 325 3. 64° 14.

Solve the following equations algebraically for x:

16. 6x°+x—12=0

19. 2> —6x*—6x+18=0 20. V2x+7-x=2

18.

21.

52 —x*—5x+1

453 — 10x% + 6x

3x3 — 12x2% + 6x — 24

X=3x2+2=0

V2x+6—/x+4 =1



4 =

2
2. (x+1)’ =4 23, (3-x)’ +2=18 24, 8(2x+1) " =27
35, £ 5 6. -3 4 27, 1 3 6
3 4 X x—2 x-2 x+2 x*-4

Solve by completing the square: Solve by the quadratic formula:

28. x*+6x-5=0 29, 2x2+3x-1=0



II.

Exponentials & Logarithms

2
Write the expression log, ,x_ in terms of logz x and log> y.
y

Write as the logarithm of a single quantity: %logb 16 -2 log, 5+log, 7

Find the domain of f{x) = log(x — 2).
If 4 = Aoe”, find In 4 in simplest form.

Solve for x, rounding to the nearest hundredth:
a)4+e" =6.72 b) y=log, 7 c) log; (x+3)— log, x =log, 4

d) %lnx:4ln2—ln4 €) 2% =7 He' =7



ITII. Graphing Polynomials and Rational Functions

1. Determine the left-hand and right-hand behavior of the graphs of the following functions:

A= +2=1 b Ax) =24 + 57— 8 ) fix)==Tx*+Yax* -3 d) flx) =4x5 + 8x° — 2x* + 4

2. Determine all zeros, asymptotes, and intercepts of the graph of
6x+3 %% —4
a % = b X)=——
) /) x* -1 ) /) x*—6x+5

3. Divide using long division (2x°> —3x® +5x* — 1) + (2x + 3)

2x* =5 +7x* =3x+1

4. Divide using synthetic division 3

x —
5. a) Determine if x — 3 a factor of x> — x> — 14x + 1. b) Determine if x — 1 a factor of 2x° + x* — 5x +2
6. Determine if the following functions are even, odd, or neither...justify your answer.

2

a) flr)=3x'—62 b) Ar)=—x5-2* ¢ flx)=x> d) f(x)=xJx-3



IV. Transformations of Graphs
Write the equation ?g g(x), given the graph and equation of /(x).
1LRLETRETEL 2. |

g(x)

0




V. Conic Sections

L, Write the equation in the standard form for its type and sketch a graph:
PR T, P
a) > — 10y + 12x+37=0 ot lgil;fgl;i
EARRRmRRS 4
v
i2 -

NS
AG BB 412

bdttbdddedendend
2.L.4..6...8..10

{ S B e e 2

b) 9x? —36x +y? + 14y =-76

g) 3+ 6x — 297 — 12p=121

LB LA AL AL L

| 300 T R SR R N B
408 6.4 2 F 2 4 6 8 10

2
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d)x* +)2—4x+8y+14=0




















































