Properties of
Real Numbers

Objective To identify and use properties of real numbers

Getting Ready!

Tell whether each pair of expressions

is equal by completing each statement 34+12 :;_ 12+34 18- .115 21
/_/L with = or #. Explain your answers. 100 .1 2‘1 -190 451 #45
1
Remember that 0+ 180_2_ 180 6 xg 21

I # means “is not
tqual to."

Relationships that are always true for real numbers are called properties, which are rules used to rewrite and
compare expressions.

Two algebraic expressions are equivalent expressions if they have the same value for all values of the
variable(s). The following properties show expressions that are equivalent for all real numbers.

& Properties Properties of Real Numbers

Draw a line from each property in Column A to the equation that illustrates it in

Column B.
Column A Column B
Ceonpl nt 6. Associative Property of Addition (&4 L>+C=a+(|""°3 15y +0=15y |0«
mM;re. 7. Associative Property of Multiplication (AQ'CFQG") 7b+2=2-7b ‘|\.
Orber o0 2: Commutative Property of Addition a+b=bta (c+3):5=c-(3-5) 7,
A Terms 9""’ . Commutative Property of Multiplication ab= ba 6x + 5y = 5y + 6x 3.
Value 54'@-“5 510. Identity Property of Addition (A +0 =0 a-l=al),
e sane 11. Identity Property of Multiplication @ +1 =G (g + 11h) + 9h = g + (11h + 9h) [, .

12. Multiplication Property of —1 a.(-:t):-a. 7k-0=0)%.
13. Zero Property of Multiplication @ ¢« 0= O 156m - (=1) = —15m /.

PROBLEM 1: IDENTIFYING PROPERTIES
What property is illustrated by each statement?

a) 42-0=0 b). (y +25)+ 28 =y + (25+28) c). 10x+ 0 = 10x
Zero Floperty- Assec. " Freg. Tdokidy Prep
o Mult of Ad. o Add.
d.4x-1=4x e).x+(ﬁ+z)=x+(z+ﬁ)

e 'JH_?WP Cbmm.?m‘:-

o“l {V‘MH DQ [\J&



PROBLEM 2: USING PROPERTIES FOR MENTAL CALCULATIONS
a) A movie ticket costs S7.75. A drink costs 52.40. Popcorn costs 51.25. What is the total cost for a
ticket, a drink, and popcorn? Use mental math.

7,75+ A0+ (135S =2 .75 + 254249

R
q+2:40
1), 400

b) The sign at the right shows the costs for a deep=sea fishing trip.

How much will the total cost be for 1 adult, 2 children, and 1 DEEP-SEA FISHING

senior citizen to go on a fishing trip? Use mental math. Adults

Children (12 & unde
3’5 Fy 2¢ 25+ 27 Seniors (65 & up)

3234+ 50 +37 => 33 +27450
C 4e45s=11°

PROBLEM 3: WRITING EQUIVALENT EXPRESSIONS
Simplify each expression.

o) 53n)  Susthidieston b). (4+7b) +8 ). G’CTY
(5:3>h A«oc’e-ofof Mkt W4 (75-’-3) AS_(OC,PnYJ‘c Aclr.l ('xlﬁ IM"Q%T‘FM
1SN LI-}—(?-F?E) Cbnn.’Pnr.l" A ""‘3’

(‘14-831'75 Affac?upoﬂA‘-A L;_'_%_,_t%_’ %’_2__:%
\o~ ‘|'—7b S)mf)\l\g/ ('.x.i 4.0- o %:—‘i

d) 2.1(4.5x) e). 6 + (4h + 3) ﬂ:ﬁ%
(2.1-4.5) % (+(3+ub) B,m L
2" "m"' N

9.45% (e i 2 4.
q.l..'-”-. _2:.1:';\'

2
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In problem 3, reasoning and properties were used to show that two expressions are equivalent. This is an
example of deductive reasoning. Deductive reasoning is the process of reasoning logically from given facts to

a conclusion.

To show that a statement is NOT true, find an example for which it is not true. An example showing that a
statement is false is a counterexample. You need only one counterexample to prove that a statement is false.




Give a counterexample that proves each statement is false.

a) Ifyou live near an ocean, you live near the Atlantic Ocean.
Fal se Yaw Live near e Recific Ocean.

b) If you live in North America, you live in the United States.

l:& \56/) Conadan o Nexico

c) Ifyou live in Miami, you live in Florida.

FalSe,)' MiamiyOhio

PROBLEM 4: USING DEDUCTIVE REASONING AND COUNTEREXAMPLES
Is the statement true or false? If it is false, give a counterexample.

a) Forall real numbers _a_andi),:a-b =b +a’ q=10 1004 =14 +lo
Q=5 Q.1p = lo+9a \12—"1 Lfg;.‘u.(
L=10 92 7[(41

q =-20 —20-5= 54 (2
FALSE b=5 —106 £~15

b) Forall real numbersa, b,andc, (a+b) +c=b+ (a+c)
C P La (bt ke =bilat)
AP b brare)=krlare)
TRrue

c) Forallreal numbersjandk,j-k =(k+0)-j

TPHrA
yK=Kk-\

T
/w C.Pot M

d) Forallreal numbersmandn,m(n+1)=mn+1

=2 a4 +1) =D+ |
n>= —
2(5) = g+I

FALSE 0 /4

e) Isthe statement in part a) false for every pair of real numbers a and b? Explain.

1.5:3=1.5+> abh=b+x b= -\
L,I‘S': ‘—{S- — a -a o U
ab-&:b TS 2T

@(_bﬂ;% 10y=-]+%

S R
— >




@ Lesson Check ¢ Do you UNDERSTAND?

Justify each step to show that 3 - (10 - 12) = 360.

29. The left side of the expression is simplified below. Write a reason for each step.

3-(10-12) = 3 - (12 - 10) C. P £ M.

(3-12)-10 AP arp m

=36+ 10 '(“\U\I—l-r !‘J‘J’
— 360 il '\'-’“lo]\&
N .

—
N.@ Math Success
Check off the vocabulary words that you understand.
[] Commutative Properties [] Associative Properties U] Identity Properties
L] equivalent expressions [] deductive reasoning L] counterexample

Rate how well you can use the properties of addition and multiplication.
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