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2013

This packet can also be downloaded from the B.M.C. Durfee High School Mathematics
Department website at http://www.fallriverschools.org/math.cfm.




Honors Precalculus Summer Assignment Information

Welcome to Honors Precalculus! This summer review assignment is designed to refresh your Algebra 2
skills. It includes information that was taught in Honors Algebra 2 and will be used daily in Precalculus.
Please understand that the material in this assignment is the information that provides the foundation
for learning Precalculus. You must understand this information in order to be successful in the

Precalculus class.

A GRAPHING CALCULATOR IS REQUIRED FOR THIS COURSE AND WILL NOT BE PROVIDED TO STUDENTS
BY THE SCHOOL.

ASSIGNMENT REQUIREMENTS: You MUST show all work in order to receive credit! This includes the

multiple choice problems. All work must be done on the attached answer sheets in a neat and
organized manner. No work, no credit! Please write your multiple choice answers on the answer sheet

that has been provided in this packet.

3 Big Shifts in Instruction: In keeping with Durfee’s 3 Big Shifts in Instruction involving literacy where

you are expected to get “regular practice with complex text and its academic language”, you are given
two sections from the Precalculus textbook that you are required to read, take notes on, and answer a

set of questions about the material.

Due Date: This packet must be completed by the first day of school. Twenty-five points will be

deducted for each day that this packet is late.

Grading: This assignment will be collected and graded based upon completion and correctness. It will
count as your first test grade for Term I. The information in this assignment will be used regularly in the

Precalculus classroom, therefore, you will also be tested on this same material throughout the year.



About Honors Precalculus: Honors Precalculus is a rigorous and fast-paced course. This standards based

year-long course emphasizes the use and application of polynomial, logarithmic, and trigonometric
functions and their applications, the extension of conic sections and the concept of theory of limits.
There will be extensive use of the graphing calculator. A TI-84 Plus calculator is recommended and will
be used by the instructor during lessons throughout the year. Instructors are only familiar with this type
of calculator in teaching Precalculus, therefore if you buy a different type of calculator, you will need to
learn how to perform the operations being done in class with your individual calculator. Be prepared for
at least a half hour to an hour of homework each night with weekly quizzes and/or tests. You will also

be assigned an extensive project each term.

3 BIG SHIFTS in MATHEMATICS INSTRUCTION: These shifts in mathematics instruction will be evident
throughout the Precalculus course.

1. Greater focus on fewer topics
2. Linking Topics & Thinking across Grades

3. Rigorous Pursuit of Conceptual Understanding, Procedural Skill, & Application

Need Help With Something? The following links can be used to help you complete this assignment.

http://www.coolmath.com/algebra/Algebra2/

https://www.khanacademy.org/

http://www.webmath.com/

http://www.math.com/
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. Given the function

a. 3
b. 195

. Given the function

. Simplify:

. Simplify:

, find

, find



. Simplify

d. C.
b - d
. Simplify—__
a. —s4.f3-18.02 c. {_g_ﬁ]
& s
b. _
54403 + 1842 & 6.3
e~ /e kS

. Solve the radical equation: ~/%x—2 +5=10

d. C.

. Solve the system of equations:

a. (-1, 3) c. (-3,1

b. (1,-3) d (3,-1)



10. Solve the system of equations:

a. (-4,6)

b. (4,-6)

11. Solve the system of equations:

a. (-1,-2)

b. (1,2)

12. Factor completely:
a.

b.

13. Factor completely:

14. Solve the equation by factoring:

(6"4)

. (-6,4)

(21'1)

. (1,-2)



15. Solve the equation by factoring:
a.

b.

16. Solve the equation by factoring:

17. Solve the equation by factoring:

18. Find the product:



19. Find the product:

20. Simplify the expression:

21. Simplify the expression:

22. Multiply the polynomials:



23. Multiply the polynomials:

24. Write a quadratic equation in standard form with the given roots: -5 and 2

25. Determine whether the given function has a maximum or a minimum value. Then find the
maximum of minimum value of the function:

Axi=xt-Ix+2
The function has a maximum value. The maximum value of the function is 1.
The function has a maximum value. The maximum value of the function is 5.
The function has a minimum value. The minimum value of the function is 1.

The function has a minimum value. The minimum value of the function is 5.
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f(x)

26. For the given graph,

. AN

— Y

5432 T 1
-10
a. describe the end behavior, st
b. determine whether it represents an odd-degree or even-degree ol
polynomial function, and st

c. state the number of real zeros.

a. The end behavior of the graph is f{x) — +w asx — +e0 and f{x) — +w0 as x — —o,
It is an odd-degree polynomial function.
The function has five real zeros.

b. The end behavior of the graph is /%) — +e0 as x — +w and flx) — - asx — -0,
It is an odd-degree polynomial function.
The function has five real zeros.

c. The end behavior of the graph is fTx) — +w asx — +e and f(x) — —w as x — —o,
It is an odd-degree polynomial function.
The function has four real zeros.

d. The end behavior of the graph is flx} — +w as & — +e and fx) — —w asx — -,

It is an even-degree polynomial function.
The function has five real zeros.
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27. Graph the function f{x) = 3x” + 8z* - 3x® - 10x* + 12 by making a table of values or using a
graphing calculator if you have one. If using a graphing calculator, please use the table
feature to copy a portion of the table of values in the work area of this assignment.

C.
100 +
50 4
1 /I\‘I_/‘ 1 1 1 1
-3 -2 -1 1 2 300X 300X
50 T
-100 +
T/fix) d.
100 +
50 T
e N
-3 -2 \q—'—-'&.a/ 2 300X -3 -2 -1 1 2 3 X
50 T 50 T
-100 + -100
N

28. Simplify the rational expression. Then state the excluded values:
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29. Multiply the rational expression:

30. Divide the rational expressions and write your answer in simplest terms:

31. Divide the rational expression and write your answer in simplest terms:
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32. Add the rational expressions:

33. Subtract the rational expressions:

34. Solve the rational equation: ——
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35. Solve the rational equation:

36. Write - in logarithm form.

37. Simplify:

a

38. Solve for n: —

39. Evaluate the logarithm expression:

15

c. 24
d. -24
C.



40. Solve for n: -

41. Solve the logarithmic equation:

a.

42. Solve the logarithmic equation:

a.

43. Solve the exponential equation:

a. -

44, Solve the exponential equation:

a. —
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45, Solve the logarithmic equation:

46. Solve the exponential equation:

a. -

47. Condense:

a.

48. Find the inverse of the given function: fx) =

2 iy - 20273
b. f_l[x]= 16;;+3

49. Find the vertical asymptote(s), if any, for

ax=7,x=2

b. x=2,x=3x=7

17

Tx-3
16

C. - T+ 16
S =22

d. f_l[x} _ Tx; 1A

c.x=2,x=3

d. No vertical asymptotes



50. Use transformation to identify the correct graph of . Then
determine the domain, range, and horizontal asymptote of the function.

a. domain of f: (- =, =); range of f: (-4, =); c. domain of f: (- =, =); range of f: (-, 4);
horizontal asymptote: y = 4 horizontal asymptote: y = 4

b domain of f: (- =, 2 ); range of f: (- =, -4); d. domain of f: (-, x); range of f: (-2, -4);
horizontal asymptote: y = -4 horizontal asymptote: y = -4
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Short Answer: You must show all your work on the student work sheet that has been

provided to you. If you need more room, please attach a separate sheet of paper.

Graph the functions:
51.  Rhix) = |2x +1] 52. Fifa=0
hiz) =2z —6if0<as<9
1ifx = &
¥
¥
[ K

Use synthetic division to divide:

53. 2)

54.

55. For )
a. How many zeros should this polynomial function have?
b. How many turns could the graph of the equation make?

o

What is the end behavior of the graph of the function?

e

State the number of positive, negative, and imaginary zeros using Descartes Rule of
Signs.

e. Use the Rational Zero Theorem to find the possible rational zeros of this polynomial
function.

f.  Find all the zeros of the polynomial function (real and imaginary).
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55. Given the following quadratic equation , find

a. the direction of opening

b. the axis of symmetry

c. the vertex

d. the maximum/minimum value

e. the y-intercept

f. the x-intercepts/roots/zeros

g. graph the parabola, finding at least 3 additional points

Write the equation on vertex form.
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Mathematics Literacy Portion

3 Big Shifts in Instruction: In keeping with Durfee’s 3 Big Shifts in Instruction involving literacy where
you are expected to get “regular practice with complex text and its academic language”, you are given
two sections from the Precalculus textbook that you are required to read, take notes on, and answer a

set of questions about the material.

Directions: Read Lessons 0-1 and 1-1 and use the attached note-taking guides to take notes on these

sections. Then complete the following problems and record your answers below:

Lesson 0-1: pg. 5 #1-3, 7-8, 9-15 odd, 18-24 even, & 26-30 all

Lesson 1-1: p. 9-10 #2-14 even, 19-27 odd, 30, 32, 35, 36, & 40-48 even

Literacy Portion Answers:

Lesson 0-1 Sets

1. 18.
2. 20.
3. 22.
7. 24.
8. 26.
9. 27.
11. 28.
13. 29.
15. 30.

21



10.

12.

14.

19.

21.

23.

25.

Lesson 1-1: Functions

22

27.

30.

32.

35.

36.

40.

42.

44.

46.

48.








































Honors Precalculus Notes
Lesson 0-1: Sets

Date:

Objectives:

e Use set notation to denote elements, subsets, and complements
e Find intersections and unions of sets

Topic Notes
What is a set and an
element?
How to Write Sets “B is the set of natural numbers less than 10.”

and Elements of Sets

“8is an element of set B”

Examples Directions: Use set notation to write the elements of each set. Then determine
whether the statement about the set is true or false.

a. N is the set of natural numbers less than 3;

b. S is the set of states that border California;

c. D is the set of days of the week that begin with T;

d. Cis the set of consonants before h in the alphabet;

35




Subset, Universal
Set & Complement

The universal set
contains all The circle for set B is

elements within contained completely
the rectangular within the circle for
boundary of the setA so BCA.

diagram.

The Subset:

The Universal Set:

The Complement:

Example Let U={0, 1, 2, 3, 4, 5, 6}, A={1,3}, B={0, 2, 4, 6}, C={4, 5, 6}, D={2, 4, 6} and E={0}.
a. State whether is true or false.

b. State whether is true or false.

c. Find D'.

d. Find B'.
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Unions,
Intersections & The

Union:

Empty Set
Intersection:
The Empty Set:
Examples Let U={0, 1, 2, 3, 4, 8, 10, 12}, R={3, 4, 8, 10}, S={0, 2, 4}, and T={1, 3, 10}.

a. Draw a Venn Diagram illustrating the problem.
b. Find
c. Find
d. Find
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Math Symbol You must know these math symbols:
Summary

38




Precalculus Notes
Lesson 1-1: Functions

Date:

Objectives:

e Describe subsets of real numbers
¢ Identify and evaluate functions and state their domains

Main Idea Notes

Real Numbers | The set of real numbers, , includes the following subsets of numbers:

KeyConcept Real Numbers

Real Numbers (&
al Numbers (&) Q giitionals 0325,%,%:0.666...

@ 1

irrationals | /3 =1.73205...
integers | —5,17,—23,8
wholes | 0,1,2,3...
naturals | 1,2,3,4...

Z| | N~

Reminder of
Symbols

A

39



Set Builder Set Builder Notation uses the properties of the numbers in the set to define the
Notation set.
/{(xl -3<x<16,xc 7
The set of numbers and x is an element of
X such that... 2 given set of numbers
Example #1 Describe the set of numbers using set builder notation:
Use Set Builder
Notation A.{2,3,4,5,6,7}

C. all multiples of seven

Guided Practice
for Example #1

fA. 11,2,3:;4.5;...3 1B. x= -3 1C. all multiples of 7

Interval Notation

Interval Notation uses inequalities to describe subsets of real numbers.
e The symbols [ or ] are used to indicate that an endpoint is included in the
interval.
e The symbols ( or) are used to indicate that an endpoint is not included in
the interval.
e The symbols ° and -° are used to describe the unboundedness of an
interval. (An interval is unbounded if it goes on indefinitely.)

Bounded Intervals Unbounded Intervals
Inequality Interval Notation Inequality | Interval Notation
asx<b [a, b] X=a [a, o0)
a<x<b (ab) X=a (—o0, &]
asx<b [a b) X>a (a oc)
a<x=sh (a. b] x<a (—o0, a)

—o < X< oo (—o0, 00)

40




Example #2: Write each set of numbers using interval notation:
Use Interval
Notation A.

B.
C.
Guided Practice
for Example #2 2h, 4=y<-1 2B, a=-3 2C. x>9%o0rx< -2
Identifying A Relation is a rule that relates two quantities. The rule pairs the elements of set A
Functions with elements that are in a set B.

e The set A of all the inputs is the Domain.
e The set B of all the outputs is the Range.

Relations are commonly represented in 4 ways:

1. Verbally A sentence describes how the 3. Graphically Points on a ELEPS
inputs and outputs are related. graph in the coordinate plane | 4 | |
The output value is 2 more than the represent the ordered pairs. 7
input value. {

2. Numerically A table of values or a set of o X
ordered pairs relates each input (x-value)
with an output value (y-value). 4. Algebraically An equation relates the

(0,2), (1,3), (2, 4), 3, 5)) x-and y-coordinates of each ordered pair.
y=x+2

A Function is a special type of relation. It is a set of ordered pairs in which no two
different pairs have the same x-value.

KeyConcept Function

Words A function ffrom set Ato set B is a relation that assigns to SetA Set B
each element x in set A exactly one element y in set B.

Symbols The relation from set Ato set 8is a function. 1 6
Set Ais the domain. D={1,234 g‘-\.? g
Set Bcontains therange. R = (6,8, 9} 4 o

41




Vertical Line Test

KeyConcept Vertical Line Test

Words Model & y
A set of points in the coordinate plane is the graph .
of a function if each possible vertical line intersects i

the graph in at most one point.

Example #3: Determine whether each relation represents y as a function of x:
Identifying
Relations that are | A. The input value x is the height of each student in inches, and the output value y
Functions is the number of books that the student owns.
StudyTip

Tabular Method When a relation
fails the vertical line test, an
X-value has more than one
corresponding y-value, as
shown below.

Nl w|w

1 -1
1 1
4 -2
4 2
B. 9 -3
!} y
T
\ /
/
s 7 (il
q / X
A/
’y=x2—3 !
C. —
D.
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Guided Practice
for Example #3

3A. The input value x is the area code, and the output value y is a phone number in that
area code.

3B. m 3C. y ‘ 3D. 3y + 6x =18
-5 | =7 i
23] 8 |
5 8 —3 —4 41 8x
51 9 17 —N~ T
9 | 22 L

Function Notation

In Function Notation, the symbol
of the function f at x.
. stands for the y-value of a function for a given x value.
e xisthe Independent Variable

e yisthe Dependent Variable

is read f of x and interpreted as the value

Example #4: If , find each function value:
Finding Function
Values A f(3)
B. f(-3d)
C.f(2a-1)
Guided Practice
for Example #4 If flx) = ZX+3 _ find each function value.

X% =241

4A. f(12) 4B. f(6x) 4C. f(—3a + 8)

Domain

The Implied Domain is set of all real numbers for which the expression used to
define the function is real.
e Exclude values from the domain of a function that:
o Result in division by zero
o Result in taking an even root of a negative number

A Relevant Domain is the part of the domain that is relevant to a model (example:
a real-world example where you may be looking for only whole numbers)
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Example #5:
Finding Domains
Algebraically

State the domain of each function:

A.

Guided Practice
for Example #5

State the domain of each function.

5x — -y
SA f() =22 5B. h(a) = Va?— 4 . 5 =2

Relevant Domain

Example CONCESSIONS The number of students working the
concession stands at a football game can be represented
by f(x) = 3%, where x is the number of tickets sold.
Describe the relevant domain of the function.
Piecewise
Functions A piecewise-defined function is a function that is defined using two or more

equations for different intervals of the domain.
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Example #6:
Evaluate a
Piecewise-

Defined Function

Finance: Realtors in metropolitan area studied the average home price per square
foot as a function of total square footage. Their evaluation yielded the following
piecewise-defined function. Find the average price per square foot for a home with
the given square footage.

a—1000
R 75

if 1000 < a < 2600
—(a— 2600)
pla) =/« 100 +110

if 2600 < a < 4000
a— 4000

55 + 98

if a= 4000

a. 1400 square feet

b. 3200 square feet

Guided Practice
for Example #6

6. SPEED The speed v of a vehicle in miles per hour can be represented by the following
piecewise function when f is the time in seconds. Find the speed of the vehicle at each
indicated time.

4 if 0<t<15
o(t) = 60 if 15<t<240
—6f + 1500 if 240 <f <250

A ©(5) B. ©(15) C. ©v(245)
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Writing a
Piecewise
Function

58. TRIATHLON In a triathlon, athletes swim 2.4 miles, then
bike 112 miles, and finally run 26.2 miles. Jesse’s average
rates for each leg of a triathlon are shown in the table.

swim 4 mph
bike 20 mph
un 6 mph

a. Write a piecewise function to describe the distance D
that Jesse has traveled in terms of time . Round f to
the nearest tenth, if necessary.

b. State the domain of the function.

A Look Ahead to
Calculus

Find f(a), f(a + by, and 220 10 ¢ 4.,

Guided Practice
for

fla+ h) —fla)

Find f(a), f(a + h), and 7

if h 4 0.
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Writing in
Precalculus (@) WRITING IN MATH Write the domain of

S 1 3o ; 2 ;
flx) = TR R interval notation and in set:

builder notation. Which notation do you prefer? Explain.
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Name:

Precalculus Summer Assignment Student Work

1 2.
3 4.
5 6.
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7. 8.
9. 10.
11. 12.
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13. 14.
15. 16.
17. 18.
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19. 20.
21. 22.
23. 24.
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25. 26.
27. 28.
29. 30.

52




31. 32.
33. 34.
35. 36.
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37. 38.
39. 40.
41. 42.
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43. 44,
45. 46.
47. 48.
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50.
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