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1.1 ¢ Sets of Numbers The set of rational numbers can be written as

A. Types of Numbers

Natural -

Whole -

Integers - Aleks Problem:

Rational - any number which can be expressed Classify each number below as an integer or not.
as the of two numbers, Integer?
provided the denominator is not zero. Yes No

20
puU
W
X
W
67
-55.68
Aleks Problem:
Classify each number below as irrational or rational
Rational Irrational
N T
S
Irrational - N}
VX
wa @
wi
Real -
Aleks Problem:
) ) Rewrite the Set R by listing the elements. Make
B. Set Builder Notation ) )
sure to use the appropriate set notation.

W O can be written as g S~ x .

A QO ENQE 0 WA w T




C. Interval Notation D. Unions and Intersections

<

Inequality Graph Interval Notation

Given: 6 ploNé ¢lolt N6 Tk,

Find each of the following:

5 &
o &
5 &

Find each union or intersection. Write your
solution using interval notation.

1. ® WEQ o

220 Téiw p

3.0 0WEQ ¢

4. 0 CE€lw p




5.0 Té i - E. Words and Inequalities

more than
less than

at least

at most

6.0 TWEQ o no more than

no less than

Aleks Problem: The sets C and D are defined as
follows:

7.0 o@¢fiw © C
0O LY o
O v X

Write 0° Oand 6 'Ousing interval notation.

8. 0w ¢ W WWEQW T X PX

Aleks Problem: Write " (is less than or equal
to b, and 3 is greater than b" as an algebraic
expression.




1.2 ¢ Operations with Real Numbers

We assume you remember the rules for adding,
subtracting, multiplying and dividing real

numbers....
Evaluate:
p p p p E P (57 of them)
b tv: pﬁ"Q'K)"Q’Q DQ¢
rroperty: P pﬁ MOQE QQ
Becarefull ¢ 0V Qi i 6¢

*Evaluate each if @ ogand ® Q:

a. 0 W

b. Ccw LW

1.2 #84 Order of Operations

P

C

¢ LU U
c W

1.2 #92 Order of Operations

Cwg

b o¢ ¢

T



1.3 ¢ Simplifying Expressions

A. Properties

Commutative Property...
... of addition

... of multiplication

Associative Property...

... of addition

... of multiplication

Additive Identity

Multiplicative Identity

Additive Inverse

Multiplicative Inverse

Distributive Properties

Aleks: A tricky problem.... Which property is
illustrated?
L ® W W W U

Simplify: Cw VW OCOW CW P W

1.3#68Simplify: 9 0 ¢ OCW L O

13#74 00 W - CO T QO



1.4 ¢ Linear Equations

Solve: ow W pX

1.4 #42 Solve:
po TV v L @ ¢U0 p

When an equation contains fractions, it is
usually a good idea to multiply through by the
least common denominator to clear the
fractions.

%o’o T p—‘*;[dg

1.4 #46 Solve: %

1.4 #56 Solve: T& £

p T TEE C

There are three classes of equtions:

Conditional ¢ the type we've been doing

Identity € "all real numbers" is your solution

Contradiction ¢ there is no solution

1.4472 Solve: T C

1.480 Solve: @ O

o0 VU 0 a T

od Y oa



1.5 ¢ Word Problems

A. Number Problems

15#16 Twice the sum of a number and three is
the same as 1 subtracted from the number.
Find the number.

B. Consecutive Integer Problems

consecutive integers
consecutive odd integers

consecutive even integers

15#24 Four times the smaller of two
consecutive odd integers is the same as 73 less
than 5 times the larger. Find the integers.

15#26 Five times the smallest of three
consecutive even integers is 10 more than
twice the largest. Find the integers.

C. Percentage Word Problems

15#26 The price of a used textbook after a 35%
markdown is $29.50. What was the original
price?

15#32 Robert can take out a 3-yr loan at 8%
simple interest or a 2-yr loan at 8.5% simple
interest. If he borrows $7000, how much
interest will he pay for each loan? Which
option will require less interest?



D. Mixture Problems

15#52 One fruit punch has 40% fruit juice and
another is 70% fruit juice. How much of the
40% punch should be mixed with 10 gallons of
70% punch to create a fruit punch that is 45%
fruit juice?

15#56 How many ounces of water must be
added to 20 oz. of an 8% salt solution to make a
2% salt solution?

15#58 A nut mixute consists of almonds and
cashews. Almonds are $4.98/Ib. and cashews
are $6.98/Ib. How many pounds of each type
of nut must be mixed to produce 16 pounds of
a mixture selling for $5.73/Ib.?



Aleks problem: Two factory plants are making
TV panels. Plant A produced 3000 fewer panels
than Plant B did. Five percent of the panels
from Plant A and 2% of the panels from Plant B

are defective. How many panels did Plant A
produce, if the two plants together produced
1110 defective panels?

E. Investment Problems

15#44 Amanda borrowed $6000 from two
sources: her parents and a credit union. Her
parents charged her 3% simple interest and the
credit union charged 8%. If after 1 year she
paid $255 in interest, how much did she borrow
from each source?

F. Distance Problems

Aleks problem: A car travels 221 milesin 3

hours and 15 minutes. How many miles did it
travel per hour?



Distance Problems- General Procedure: 1.5#62 Two cars are 190 miles apart and travel
toward each other. They meetin 2 hours. One
car travels 5 miles per hour slower than the
other car. What are the speeds of both cars?

15#64 Two canoes travel down a river starting
at 9:00. One canoe travels twice as fast as the
other. After 3.5 hours the canoes are 5.25
miles apart. Find the average rate of each

15#60 A woman can hike 1 mph faster down a
trail than she can on the return trip uphill. It
takes 3 hours to get to her destination and 6

hours to return. What is her downhill speed?
canoe.

10



1.6 ¢ Literal Equations & Geometry Problems

A. Literal Equations

16#36 Solve @ & @ for x.

16#42 Solve & @ @ for®.

16#48 Solve @ -“1 "Qfor h.

Solve ®® U & & afor w.

11

B. Geometry Problems

1.6#8 The length of a rectangle is 4 inches less
than twice the width. The perimeteris 112
inches. Find its dimensions.

1.6#10 A triangular garden has sides that can be
represented by 3 consecutive integers. If the
perimeter is 15 ft, what are the lengths of the
sides?



1.6#10 The smallest angle in a triangle is - the

size of the largest angle. The middle angle
measures ¢ Uless than the largest. Find all
three angle measures.

1.6#20 Find x:

12

1.7 ¢ Solving Inequalities

*Be careful to change the direction of the

inequality whenever you

or each side of the inequality

by a

*For each of the following, graph your solutions
sets. Also write your solutions using interval
notation.

17#22 o0 @

17#436 Y TQ X pp



Key Phraes:

at most no more than

at least no less than

Aleks Problem: For her phone service, Kira pays
a monthly fee of $20, and she pays an
additional $S0.04 per minute of use. The least

she has been charged in a month is $64.76.

What are the possible numbers of minutes she
has used her phone in a month? Use [ for the
number of minutes, and solve your inequality
ford.

13

Aleks Problem: Brian is choosing between two

exercise routines:

In routine #1, he burns 46 calories walking. He
then runs at a rate that burns 11 calories per
minute.

In routine #2, he burns 22 calories walking. He
then runs at a rate that burns 15 calories per
minute.

For what amounts of time spent running will
Routine #1 burn fewer calories than Routine
#2? Use <€or the number of minutes spent
running, and solve your inequality for «



1.8 ¢ Exponents & Scientific Notation

A. Properites of Exponents

LI W

2.— W
3. o °
4. p

5. W —

14

*Simplify each of the following:

a. 0

b. w 30 Jw

¢

|:> Negative exponents are NOT considered <:|

to be simplified. Do NOT leave them in
final answers!



k. - S.
. 00 W
m. CW W (o[t 1A
6. ALEKS PROPLEM TYPE:
Simplify: CO U
n. —
0. —
p. @
qg. @
r. Multiple choice: O
a. G
b. w
S
d.q %

15



B. Scientific Notation

Scientific notationis a shorthand notation for
writing extremely small or large numbers.

Notation:

*Write each using scientific notation:

1. 9,374,000

2. 19.4 trillion

3. 0.000381

*Werite each in standard form:

4. T @p 1

5.08 @Jp 1

16

*Multiply. Write your answers in scientific notation:

6. o®@p fi° 181@p fi°

7. ¢8 Wp fiX od Pp f¢

*Divide. Write your answers in scientific notation:

3 80
" 80
9 80
" 80



Additional Aleks Problems (Chapter 1)

1. The properties of addition are:
[1] Commutative Property

[2] Associative Property

[3] Additive Identity Property

[4] Additive Inverse Property

For each equation below, indicate the property
that justifies the equation by filling in the box
with the appropriate number.

y=y+0 L]
7+(-7)=0 []
(8+a)+7=8+(a+7) []

2. Consider the following properties of real
numbers:

[1] Commutative Property of Addition

[2] Associative Property of Addition

[3] Additive Identity Property

[4] Additive Inverse Property

[5] Distributive Property

[6] Commutative Property of Multiplication
[7] Associative Property of Multiplication
[8] Multiplicative Identity Property

[9] Multiplicative Inverse Property

[10] Multiplication Property of Zero

For each equation below, indicate the property
that justifies the equation by filling in the box
with the appropriate number.

c+(—c):D []

4 4
shEby []
0—0-4

=0 []
5.5 5,3
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3. Dale rented a truck for one day. There was a
base fee of $20.99, and there was an additional
charge of 95 cents for each mile driven. Dale
had to pay $185.34 when he returned the
truck. For how many miles did he drive the
truck?

4. Raina invested her savings in two investment
funds. The amount she invested in Fund A was
3 times as much as the amount she invested in
Fund B. Fund A returned a 4% profit and Fund B
returned a 6% profit. How much did she invest
in Fund A, if the total profit from the two funds
together was $10807?

5. The price of an item has been reduced by
80%. The original price was $90. What is the
price of the item now?



2.1 ¢ Graphing Lines Graph: W - O

Methods for Graphing Lines:

1. The X-Y Chart

Graph: @ (I 0SS p

Graph: ® —® ¢

2. Horizontal and Vertical Lines

4. Graphing by Intercepts

Graph: oW TW p ¢

3. The Slope-Intercept Method

A. Identify and plot the y-intercept.

B. Identify the slope. Rise and run (to the

right) from the y-intercept to another point on

the line.

C. Draw the line.

18



2.2 ¢ Slope

Formula: O —

*Find the slope of each line:

*Find the slope of the line which runs through
the given pair of points:

1. ¢lw ©& Qlp

2. Thh e P ph o

*Find the slope of the graphed line (passes
through oh p and ¢lp :

y

/

19

*In each equation, identify the slope and the y-intercept.

3.0 oW U

4. W -0 -

5.0 U

6.0 W W

7.00 XwW pp

8.C LW O



2.3 ¢ Point-Slope Form
**Parallel lines have the

**The slopes of perpendicular lines are

slope.

of each other.

*Are the following pairs of lines parallel,
perpendicular, or neither?

W - C
1. . .
0w —w X
0w W T
2. . \
W W X
0w -0 T
..
W -0 X

Three Forms of a Line

2.0 G ®

20

*Find the equation of the line (in slope-
intercept form) which has has the following
characteristics.

a. @ - and has y-intercept Tiv 8

pft 8

b. @ — and the line passes through

c. passes through ¢l and OFX 8



d. passes through UﬁD and is parallel to the

lineocw TW

e. passes through

to the line @

P B

(de; and is perpendicular
—w X8

21

Aleks Problem:

Consider the line @ — Q.

Find the equation of the line that is parallel to this
line and passes through the point ~ UIT .
Find the equation of the line that is perpendicular to

this line and passes through the point Uﬁ; .

Aleks Problem:

Write equations for the horizontal and
vertical lines passing through the point

Uip .
horizontal line:

vertical line:



2.4 ¢ Word Problems

2.4 #8 Alex is a sales representative and earns
a base salary of $1000 per month plus a 4%
commission on his sales for the month.

F® 2NRGS |
monthly salary y in terms of his sales x.

b. Graph the equation.

V

3000
2500

2000
1500
1000

500

Salary ($)

10,000 20,000 30,000 40,000 5(].(}(}(1
Sales ($)

c. What is the y-intercept and what does it
represent in the context of this problem?

d. What is the slope of the line and what does it
represent in the context of this problem?

e. How much will Alex make if his sales for a
given month are $30,0007?

tAYSIENI SIjdg

22
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2.4 #14 Lety represent the average number of
miles driven per year for passenger cars in the
United States since 1980. Let x=0 represent the year
where corresponds to 1980, x=1 corresponds to
1981, and so on. The average yearly mileage for
_passenger cars can be approximated by the

GKI G SELINBaasSa
142 9060 where ® TU

Average Yearly Mileage for Passenger
5 Cars, United States, 1980-2005

14,000
12,000
10,000
8,000
6,000
4,000
2,000

"

y = 142x + 9060

Miles Driven

[Se]
h

0 5 10 15 20
Year (x = 0 corresponds to 1980)

a. Use the linear equation to approximate the
average yearly mileage for passenger cars in
the United States in the year 2005.

b. Use the linear equation to approximate the
average mileage for the year 1985, and
compare it with the actual value of 9700 mi.

c. What is the slope of the line and what does it

mean in the context of this problem?

d. What is the y-intercept and what does it
mean in the context of this problem?



Aleks Problem:

Owners of a recreation area are filling a small
pond with water. They are adding water at a
rate of 35 liters per minute. There are 700 liters
in the pond to start.

Let W represent the amount of water in the
pond (in liters), and let T represent the number
of minutes that water has been added. Write
an equation relating W to T, and then graph
your equation using the axes below.

TW

oo+

001

GO0+

SO0

400+

2001

100+

23

Aleks Problem:

The monthly cost (in dollars) of a long-distance
phone plan is a linear function of the total
calling time (in minutes), as shown in the figure
below.

monthly cost
(in dollars)

total calling tirme
(in minutes)

The monthly cost for 51 minutes of calls is
$17.52 and the monthly cost for 79 minutes is
$21.16. What is the monthly cost for 69
minutes of calls?



Aleks Problem:

Suppose that the credit remaining on a phone
card (in dollars) is a linear function of the total
calling time (in minutes). When graphed, the
function gives a line with a slope of T® (See
the figure below.

There is $25.04 in credit remaining on the card
after 42 minutes of calls. How much credit was
there after 29 minutes of calls?

Remaining

credit _

{in dollars T

25,04 - - - - - T
\ .
I
|
42

W Calling time
|[ir'| minutes]l

24

2.5 ¢ Domain and Range

The domain of an expression is the set of

values which substituted into

the expression.

The range of an expression is the set of values

which can the expression.

Example: ®
domain:
range:

To find the domain, start with a "default"

domain of

and then take away x-values which...

* %k

* %k

* %k

*Find the domain of each:

o~ W G
Qw ——
W o
Qo N o
. W
"Qw ‘X
W W



To determine the domain from a graph, look at 29. "

5
where the graph extends, left to right. 4
3
2
To determine the range from a graph, look at '
where the graph extends vertically. 5-4-3-2-1 [ 12345 )
: 2
3
4
*Find the domain and range of each graph: 5
16. y 30. 3
R S
- 4
T O Yorrin 3
- 2
: e
e B e B IR S43g 1 12345
N 7
I 3
N 4
&)
20. . it
:
3 U1
. J R \WI\M" [ T N | 1
—5-4-3-2-1 " 12 3 45 x ) fIE 7‘4 7‘3 f‘:' 7‘171__ \I‘\:‘ :I i E‘- i
5 S N
3 3T
4 44 »
5| ,5.
25. ¥ . .
KT *Find the domain and range of each:
Aig
3 ...f’ ll. . ¥
\\ | //
—-5-4-3-2- 2345 " ~——_
(l).fl.S\i‘V/] ;
27. ¥ :
5
4
; 12. X y
1
5-4-3-2-1 | 1 2 345
1 I <
’ ’/‘
};
4

25



2.6 ¢ Functions

A function is a rule which assigns a
y-value in the range to each x value in its
domain.

*Do the following relations represent functions?

9. {(1,2),(3,4),(5.4), (=9, 3)}

A graph is that of a function if it passes the

*Are the following graphs those of functions?

11. y 12. y

O

13. y 16. y

AANE—.-

/

Notation: "Qw is pronounced

Anytime you see "Qw, you can replace it with
y.

26

When we write "Q(¢ 0, we mean

Qb cw o
Qw VW X find the following:
"Q(b _ (b T

Given,

2.Qpm

8. VL IQC



*Find the requested values from the graph:

2.6#57 The graph of "Q is given.

a. Find QT .

ot b. Find "Qo 8
-5—4-3f2-1 [ 1 23 45
/

d. For what value(s) of x is "Qw

oe
e. For what value(s) of xis Qw  oe
f. Write the domain of QW .

g. Write the range of Q.

26#58 The graph of "Qw is given.

y

v = g(x)

L = L

54321 | 12345

« b.Find"Qp 8

c. Find QT 8

[ Y N

d. For what value(s) of xis Qw  oe

e. For what value(s) of xis Qw T
f. Write the domain of QW .

g. Write the range of Qw .

1
3 c.Find"Q ¢ 8

a.Find"Q p.

27

*Find the domain of each function
answers in interval notation.

26#64 0 @ —
26#65 Q0 -

26#68 € ] ——
26470 QO MO U
264730 O VP CW

26#76 1O O O P

A. h(x) =

. Write the



2.7 ¢ Graphs of Basic Functions

Graph each of the following. Then state the
domain and range of each.

1. "Qw Linear Function

2. Qw @ Quadratic Function

3. Qw ® Cubic Function

28

4. "Qw LB Absolute Value Function
5. Q0 W Square Root Function
6. "Qw - Reciprocal Function




Graph the parabola ® - . Indicate five

points on its graph.

\

Graph the cubic function 0 — @ . Indicate

three points on its graph.

Aleks Problem:

For each function below, choose the correct
description of its graph:

werical | horizontal line with a | line with a parabola = parabola
negative | positive  opening | opening
ling line
slope slope clown up
Pl ==3x" 4 x+2 o o o o o o
nlx)=-x+3 c [a [a & e [s
g(n)=-4 (o [ [ (s s s

29

Review:

Solve the following equation for 'Q

o Py
w =“1 Q
0)
Simplify: ——— o W



