
Algebra 2
Ch. 1.2

Name:

1.2 - Properties of Real Numbers
re«*J viv«.tTtW^s. To iden-rvfy pr f̂e^rf** of

Know the following vocabulary. Complete the diagram that illustrates the relationships between the
different number systems.

N Natural or Counting Numbers:

1^,3... .

W Whole Numbers:

0 ! 2 2j ' , *- , 3 „ ,.

21 Integers:

Q Rational Numbers: L,Q

X. Irrational Numbers:

Real Numbers:

t

0,..

K/

2., 3

IF-

1.

Classify in as many ways as possible:

56 5.6

Graph each number on a number line.

Compare tne two numbers. Use > or <.

-V2_>_-2 4 < >/17

5.6
Q,

2.8

1$

-2i
2

2 1 5 U

V29 > 5

5.616616661,

i
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Properties of Real Numbers

For any real numbers a, b, and c

1. Commutative Property of
• Addition-

Examples

• Multiplication

2. Associative Property of
• Addition-*

r 3 •

implication -» (a -\^) -C - d • (b >C)

oMJ\A3Vw\T TO "\v\fi. vx^vvvber gaO€

Idition-^ ( X - v O ' C L "Q" \5, ic

Stx'-V cWtvmc.-^We \

I&pvh-Vv^ 4t>T ^^£-H^<

ultiplication -> C i - l = Q . * \  iS iolCMKK'l ^D-/ VY^S«A\
•J

M Vcerw do X (5^4 -Vo I^ejA-h'̂ .? !1

• Addition-^

• Multiplication —> If^a^0,than d • (-^ } - I
s __ \ /

* O

•—'

5. Distributive Property ^ x-f iWn and

Identify the opposite or additive inverse, and the reciprocal or multiplicative inverse, for each number

^"̂  --
7

-. -1 -4.5 "A-U: ^I-

'

1
4

'

Name the property of real numbers illustrated by each equation.
I

16 + (-13) = -13 + 16

Using Real Properties to Simplify Expressions

1. Simplify 4(3a-6) + 2(ft + 3a) 2. Simplify 2(3^-»-4(2
bX
L

x +



Kw- . -T- Section 1.3 Algebraic ExpressionshvA- . To ev/<x\uA*e *H -to -
HP :

I. Verbal Expressions to Algebraic Expressions

A mathematical sentence containing one or more variables is called an open Ser\4enC€^ . ^X "V M

A mathematical sentence stating that two algebraic expressions are £fl \AflJ is called an

Example: ^ PA^
1 . Write an algebraic expression to represent

a. 7 less than the number t ~- ~L ~ \7

Ki r^*

b. the square of a number decreased by the product of 5 and the number - X.

2. Write an algebraic equation to represent

a. The sum of 2 and a number is 5

b. You have 50 boxes of donuts and are eating 12 boxes a month. £>O ~* I "2 X

-if p.4 C''! ft'v t? ••" J;

3. Evaluate each expression for the given values of the variables.

a. -4v + 3(w + 2v) - 5w; v = -2 and w = 4

20
« ^ i(o) - ; i

b. c(3 - a) - c2; a = 4 and c = -1

4. Simplify by combining like terms

a. 5x - 3x2 + 16x2

r
b. 3t«-*) + 46 3£L

9 9 0|

2^_^ v 3X. ^a LJ

k. T 1

' • 4- JgL
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i « . T Section 1.4 - Solving Equations
v«:To soWe eauMwos o^d. -te solve Pr f̂e,̂ ^ W wAfrtt e0

Verbal Expressions to Algebraic Expressions

Write an algebraic equation to represent
a. The sum of 2 and a number is 5 2-VX-3 °f X-+2

b. The difference of 2 and three times a number is 1 1 1 1 =

Properties of Equality

• Reflexive — > For any real number a, C\

• Symmetric — > For all real numbers a and b
If q ~b . then b -q

• Transitive -> For all real numbers a, b, and c
If Q > b and b=C . then

Examples

ov H r X

y. - U • U ~ M -Hieyx ^ =

2. If 3 = x and x = y, then 3 = y

• Substitution —> If a - b, then a may be replaced by b and b may be replaced by a.

Example: 2fl-¥ t4b-Sb + b t 01 = 2,

the property illustrated by each statement

a- 2.03 = a-2.03

More Properties of Equality
• Addition -> Ifa = b,thena + c = b + c

. Subtractions //a = b,thena-c = b -c

• Multiplication -» Ifa = b,thena -c = b -c

Division

if X"
Examples

x 4- 3 ' \ ..+

Use the properties of you have learned so far to solve for unknown variables below

3.5-5.48 = 0.02 5.

'



s^

Equations with No Solutions and Identities

Is the equation 11 + 3x - 7 = 6x + 5- 3x always, sometimes, or never true?

3x + H s 3y v 5
~3x

Is the equation 6x + 5 - 2x = 4 + 4x + 1 always, sometimes, or never true?

4X *gs. ^y+ 5

Solving a Literal Equation

The equation C = -(F-32) relates temperatures in degrees Fahrenheit F and degrees Celsius C. What is F

in terms of C?

^ -<

C



Section 1.5 - Solving Inequalities
Solve a-nd ejr*^ ;r>e^vuUit-,es. To wVi-te cW solve c

i<>«J t> P probljw& •** perseve-r<^ IA solving -M-u^vv,
For any two real numbers, a and b, exactly one of the following statements is true:

_~
Q«\> q-b a >b

^_
^o-Vrv>»o>A

Inequalities can be written the following ways: ~ ,

^ - e « u . - 3
ex--

Inequalities are solved using the same process as solving equations. Here are some additional tips:
3v V H > - . 1 rhjl ̂ ^0|

1. Reverse the inequality when you SuxK -Ho -̂f x »s

• Mi4.L4ipU or e>wf^c b^

2. When do you use an open dot vs. a solid dot when graphing an inequality?

^ot" SMrvvboVs < ov > — ̂ "DOIO'-^ inc.

• Sb)i'4 c^ot ~ SvlYYvbols ^ or ^
sj

3. Which direction is the ray? _

r̂ u. ^sKAd^d yeg î&n) poi^v^s vr\i »>

VOruxbU is on

Examples: <0ywir < _ I
Write the inequality that represents the sentence. -3

1 . Four less than a number is greater than -28. | V^i — *-j > - 2^ S

2. Twice a number is at least 15. 2.H ^l I ̂  I

3. A number increased by 7 is less than 5. H 4-~7 < ^>

4. The quotient of a number and 8 is at most -6. A x
"̂ ^ r̂ - 'c- ^

«g



Solve each inequality. Graph the solution.

1. 2w + 19<5
-11 -Y\

-o

-l -I*

3.

/

<
-3

O ^
<H \ I I >

-3 " o

£>__ >

<H 1 H-H K»

4.

- 10 to

II

II

<—* V-
z

-6. ^-(7a-

20 21 22

Using an Inequality
A movie rental company offers two subscription plans. You can pay $36 a month and rent as many movies
as desired, or you can pay $15 a month and $1.50 to rent each movie. How_many^o\aes^justj^pj^renlin-a
month for the first plan to cost less than the second plan?

,̂ LeH n = VVu ^ o-f-
fcUSfmx* more p^fu^ - "" 3 ( ^ < \ 6 ^ I . S ;

^ mcv»€s
•for f HA

-b



-X p.-' - '" • - '. ' •
No Solution or All Real Numbers as Solutions
Is the inequality always, sometimes, or never true? -2(3x +

~6XyV"7 tE*%l~~

^Is the inequality always, sometimes, or never true? 5 (2x -3)-7x<3x + 8

Compound Inequalities h >. . > ° "̂4 h £ 1 1»
A compound inequality consist of -Hop ing^klUxUfi'-gS joined by the word .f fiJ or by the word

To solve a compound inequality involving (Xf\& , find the I n -frd/$dC-H on _ of the
C O*"1 iv^ ^ C"Hj!? ̂

of the two inequalities. To solve a compound inequality involving . • ' , find

the _ \AfUon _ of SPJu^hon 5-eV-s of the two inequalities.

,
And Inequalities - What is the solution of 7 < 2x + 1 and 3x < 1 8 ? Graph the solution.

>

3 ^ X and <; i

Or Inequalities - What is the solution o f7 + £ > 6 o r 8 + & < 3 ? Graph the solution.

Examples: Solve the compound inequalities. Graph the solutions.

8. x>-2 and x < 3 9. x<-2 or x>3

'

Work: <- H 1-
- 4 - 3 - 2 - 1 0 1 2 3 4

Work:
- 1 - 3 - 2 - 1 0 1 2 3 4

Answer: - 1 0 1 2 3 4 Answer: - 4 - 3 - 2 - 1 0 1 2 3 4

1 0. Solve 1 0 < 3y - 2 < 1 9 . Write your answer in
set notation. Graph the solution set

"2-

'12 ^ B
^ ~ ^

Bvj

11. Solve |2x-2 >4. Write your answer in

set notation. Graph the solution set

2> or

2. .

x > 3

2*- - 2:
-2- -2

-O

1 2 3 4 5 6 7 8

H 1 f_

- 4 - 3 - 2 - 1 0 1 2 3 4

>-2> or



Section 1.6 Solving Absolute Value Equations and Inequalities
v«.-. -fo wri4c, ^*vt«orwe. e w ^ h ' e . '

I. Solving Absolute Value Equations

from Q on the number line***The absolute value of a number is its

Since d V^OJMJt- is QS>^V£^ . then absolute value is pc6>i-hVg-

Symbolically: For any real number a, \(\\ & , if a >0, and , if a< 0

Graphically. J3| is represented by

same. <as

Note:
The solution set for an equation that has no solution is the

symbolized by 1 or

gel

Always make sure to check your solutions!

An <.x->Tfl.n-eoUS So\u.^ov> _ is a solution derived from an original equation that is
a solution of the original equation.

You must isolate the \i$\\,ML* expression before rewriting as two equations.

Examples:
Solve each equation. Check your answers.

2. |2;c-l=5
(zx-\

4. |4-2j| + 5 = <

2v-M or

-»H

?y -

' ^ ^ / / :

.Lf-*Y'

f

7^

Solve each equation. Check for extraneous solutions.
C , cl "1 '7 f*. Y

7.

-

0

8.

I
2



-\. Solving Absolute Value Inequalities.

Describe the set of numbers that would make the following statement true: \x\ 2

All r-ml nu-mkers txMvu-e^ -2 ev^cl Z \^c\^A\e the set of numbers that would make the following statement true: \x\ 1

X > \f X<1 - I

Rewrite \x\ a: X > a or X <-A _ * mAOre is or #

Rewrite \x\ a: X ̂  q O.^(A X > -fl

You must isolate the A b^>0^ ̂ ^ Valud/ _ expression before rewriting as two inequalities.

Solve each inequality. Graph the solution.

1. |2/-3|<5 2. \4b\-3>9
t N + 3 + 3

-3^5 ^^a -(2t-^)^S M b > » 2
43 -z-t^3^5 -TT H

O — *>
- - ^ __ <^-±-—~ \< _ i _ ^ ~ -

2. 5 -f _________

3. S + 3 < 5 4 .

-_^^Jg MX ^-2.

-I y- -? , ^ ^ y - r rrr~?
V ^ " k L^l^l^l • _ . 1>J

w - l - 3 > l 6.

_1
or u3^_3 S

JO


