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Using Properties of Real Numbers

Warm Up J. Vocabulary A number whose value is less than 0 is called a
~ number.

Start off each lesson by 2. Add 12 + (—=12).

practicing prerequisite (58) ) 3

skills and math 3. Multiply 5+ 5.

vocabulary that will make ) -3 2

ou more successful with
rudal,r’s new concept. :; Subtract 10 — 9,85,

[NEW CGI'ICEptS A set is a collection of objects. If all of the objects in one set are also
members of a second set, then the first set is a subset of the second. The real
numbers are a set of numbers consisting of several subsets of numbers. The
real numbers consist of the rational numbers and the irrational numbers. The
rational numbers include the natural numbers {1, 2, 3, ...}, the whole numbers
{0,1,2,3,...}, and the integers {..., =3, -2, -1,0,1,2,3, ...}.

Real Mumbers ]

Rational Numbers . irrational Numbers
Ni

e

£

-0.333

Rational numbers can be written as quotients of integers. Rational numbers
can also be written as decimals that terminate or repeat. Irrational numbers
cannot be written in any of these ways. Pi and many roots of real numbers
are common examples of irrational numbers.

e 1| Classifying Real Numbers

Caution Identify the subsets of real numbers of which each number is a member.
The negative integers are @ -5

not considered whole

numbers even though SOLUTION —35 is a real number, a rational number, and an integer.

they do nat contain
fractions. — =
b.} 25

SOLUTION 25 is a real number, a rational number, an integer, a whole
number, and a natural number.

le.) —=v/5
A Online Connection D \/—
www.SaxonMathResources.com SOLUTION —+/5 is a real number and an irrational number.

2 Saxon Algebra 2



Each day brings you a
Mew Concept where a
new topic is introduced
and explained through
thorough Examples

— using a variety of
methods and real-world
applications.

You will be reviewing
and building on this
concept throughout
the year to gain a solid
understanding and
ensure mastery on the
test,

Hint

The Distributive Property
makes multiplying easier
by breaking down a
number inta numbers
where mental math can
be used.

There are a number of properties that can be used when adding and
multiplying real numbers,

—

Properties of Addition and Multiplication

Let a, b, and ¢ be real numbers,

Property Addition Multiplication
Closure a + b is a real number ab 15 a real number
Commutative a+b=b+a ab = ba
Associative (@a+b)y+e=a+(b+¢) (ab)e = albe)

The following property involves both addition and multiplication.

Distributive alb+c)=ab+ ac

L
Example E Identifying Properties of Real Numbers

Identify which property of real numbers is being demonstrated.

3-3:3-3:34

SOLUTION Commutative Property of Multiplication

5(7+11)=5-7+5-11=35+55=90
SOLUTION Distributive Property

() (124+20) +30 =12+ (20 +30) = 12+ 50 = 62
SOLUTION Associative Property of Addition

-—W Using the Properties of Real Numbers

Simplify each expression. Identify which property you used for each step.

12+4+18 + 56

SOLUTION

1244+ 18 4+ 56
=124+ 18+4+ 56

= (12 + 18) + (4 + 56)

Commutative Property of Addition
Associative Property of Addition

= 30 + 60 Add.

=90 Add.

5(23)

SOLUTION

5(23)

= 5(20 + 3)

=(5-20) +(5-3) Distributive Property
=100+ 15 Multiphy.

=115 Add.

Lesson 1



~ Math Language

The additive inverse of
. anumber is sometimes
| called the opposite of the
numibser,

In same lessons,
Explorations allow you
to go into mare depth
with the mathematics
by investigating

math concepts with
manipulatives, through
patterns, and in a variety
of other ways.

The Lesson Practice |ets
you check to see if you
understand today's new
concept.

The italic numbers refer
to the Example in this

lesson in which the major !

cancept of that particular |
problem is introduced,

You can refer to lesson
examples if you need
additional help.

4 Saxon Algebra 2

B More Properties of Addition and Multiplication

Property Addition Multiplication
[dentity a+0=a04+a=ua gel=a,l~a=a
Inverse a+(—a)=0 a- -ﬂl‘r- =l,a#0

Finding Inverses of Real Numbers

@ Find the additive inverse of —Ta.
SOLUTION The additive inverse of —7a 1s Ta since =Ta + Ja =10,

@ Find the multiplicative inverse of %-

AR e : : . 5 L
SOLUTION The multiplicative inverse is the reciprocal of TJ'Tr which is —,f—:
sn_, 12p
12p  5n

—m Application: Finance

DVDs are on sale at Tech World for $11.95 each including tax. Use the
Distributive Property to mentally calculate the total cost of buying 5 DVDs.

SOLUTION Think of S11.95 as 512.00 — 50.05.

Write an expression for the cost of 5 DVDs.

5(12 — 0.05)

= 5(12) = 5(0.05) Use the Distributive Property.
=60 - 0.25 Multiply.

= 59.75 Subtract.

| The total cost of § DVDs is $59.75.

Lesson Practice

LA Identify the subsets of real numbers of which /3 is a member.

 b. Identify the subsets of real numbers of which —2 is a member,

K Identify the subsets of real numbers of which 1 is a member.

4. Identify which property of real numbers is being demonstrated.
—-2(54+9)=-2-54+(=2)+9==-10—-18=-28

& Identify which property of real numbers is being demonstrated.

(12:6)+2=12-(6:2) =12+ 12 = |44
fi' Identify which property of real numbers is being demonstrated.
3+21=21+3=24

g. Simplify the expression (43 + 21) + 9. Identify which property you used
£53) for each step.



h. Simplify the expression (4 « 16) « 4. Identify which property you used for
each step.

. L. 3
. Find the additive inverse ol T“'.

Ay =

. Find the multiplicative inverse of —4.

ra—

. Lucinda drove four hours from her house to a family reunion. Her
- average speed was 55 mph. Use the Distributive Property to mentally
calculate the distance between Lucinda’s house and the reunion.

b
=

Practice Dpistributedand Integrated

Simplify each expression. B e trars refer
I. -3=-6+1 2. —4+H—-8= to the lesson(s) in which
(8B} ‘SH the major concept of
that particular problem
Simplify each expression using the properties of real numbers. is introduced. You can
_ refer to the examples or
*3-2[(5-7-2)—-(-2-7)-2] AR = (=] +5(=2+1) practice in that lesson, if
4 r you need additional help.

Simplify each expression.

5. 14.6 — 9.03 6. 39.75 + 492
(58] 5R)
Order the given numbers from least to greatest,
341
. 21,23, 2 . T
.-.':TTB'.- - I Ug r.?‘s‘a 5 ? 2

Find the distance traveled given the rate and time below.
3:. rate = 40 miles per hour, time = 3% hours

_Iﬁg. rate = 535 miles per hour, time = 0.5 hours

\k*llj. Write Explain the steps you would use to simplify —2(28 — 19) + 6. Then find
" the value,

*I,’»‘T Justify Simplify 2 « 3« 6. Justify your answer by identifying which property you
" used for each step.

13. [ Geography | The following graph represents the elevations of Mountain Elevation

L mountains located in the United States. 16000
T

12000
10000 [ ]

:

Which mountain has the lowest elevation?

6000
4000

Elevation (in feet)

Mount Mount Mount  Moumt
Elbert Hood Rainier Whitney

Lesson 1 5



Ii. Sports | A football field is 120 yards long and 160 feet wide, What is the area in
square yards?

*15;. Verify Simplify the expression (6 « 5) + 2 using only one property of real numbers.
Identify the property that you used. Verily your result using two properties of real

numbers,
*16. Multiple Choice Identily the subset of real numbers of which 7 is not a member.
" A irrational number B integer
C whole number D real number
_13. Multi-Step Suzy can read 12 pages in four minutes. Jonas can read 9 pages in
" three minutes.
a. Find the number of pages Suzy and Jonas can read per minute.
b. Compare the rates.
*18. Multiple Choice Identify which property or properties of real numbers are

being demonstrated.
27+3=(20+3) +(7-3) =60 + 2] =8I

A Commutative Property of Addition In the Practice, you
¢ ' REy A will review today’s new
B Associative Property ol Addition concept as well as math
you learned in earlier
C Both A and B lessons. By practicing
problems from rmany
D Distributive Property lessons every day, you

will begin to see how

——. ' . . . : . math concepts relate and |
19. [Sports | The specified circumference of an official professional baseball is from connect to gch other

9 to 9.25 inches. and to the real world.
a. Find the approximate radius of the smallest official baseball. Also, becauseyou
. . ) ] practice the same topic
b. Find the approximate surface area of the smallest official baseball. in a variety of ways over

several lessons, you will

Statistics The table below shows the number of homeruns hit by a softball player havetime tolearn”the
concept and will have

over a three-year period. Use properties ol real numbers to mentally calculate the gpportunities to show

©
=
L)
=

average annual homeruns that she hit during this period. that you understand,
Year 1 Year 2 Year 3
The mixed set of Practice
Homeruns 6 13 14 is just like the mixed
format of your state test.
You'll be practicing for

*21. (Interest Rates | The average credit card annual interest rate is around 19%. Use the (U}t B et avary deyt
Distributive Property to mentally calculate the amount of interest paid annually
on a 5500 balance.

2\% Ziil_i]lugr'_ Some large species of bamboo plants can grow at a rate of 1 meter per day.
a. If a 2-meter tall bamboo plant grows at this rate, how tall will it be after
2 weeks?

b. How long will it take for the bamboo plant to reach a height of 50 meters?

6 Saxon Algebra 2



.*23 Geometry The base of a triangle equals 5 ,,, and the height equals m. The area of the
triangle can be calculated as shown below. Which properties of real numbers are

demonstrated?
| | 1 1 The starred problems _
= 'j(":’h} = —(ﬁ : HI) =qsel=x usually cover challenging
- = or recently presented

24, Carlos measures an angle x. He then finds that the complement of the angle  content. Because of that,
4} is 35° it is suggested that these
A . exercises be worked first,

a. What 1s the measure of angle x7 in case you might want

help.

b. What is the supplement of angle x?

*25. Error Analysis Explain the error in the statement that follows and correct the
' statement. =7 1s a real number, a rational number, and a whole number.”

IE Estimate The chart below shows the total amount of hybrid vehicles sold by a
- manufacturer over a 4-year time span. Round to the nearest ten-thousand to
estimate;
a. the total number of hybrid vehicles sold from 2003 to 2006.
b. the sales increase from 2003 to 2006.

Year 2003 2004 2005 2006
Cars Sold 47,525 83,153 209,711 246,642

B’Z’a" Graphing Caleulator Use the Distributive Property to mentally calculate 12(18).
Check using a graphing calculator.

28 Error Analysis Two students calculated the total cost for 3 CDs. Each CD cost
$14.95. Which student has the correct answer? Explain the other student’s error.

Student A Student B
3(15 - 0.05) 3(15 — 0.05)
3(15) — (0.05) 3(15) — 3(0.05)
45 - 0.05 45 —-0.15
4495 44.85

23! A cube has a side length of 5 centimeters.
. Find the surface arca of the cube,

b. Find the volume of the cube.

'13‘ Amalyze John asked 100 people to choose their favorite pet. Favorite Pet

Use the chart to determine how many people chose dogs as

. g = mst
their favorite pet. e

5%

Lessan 1 7



Evaluating Expressions and Combining Like Terms

[ Warm Up . Vocabulary In the term 3xy, 3 is the

1." True or False: 23 + 2(4) = 5(6) + 7.
J Simplify: 8 4+ 12 - 4 — 5.

l New Concepts An algebraic expression can contain letters that represent unspecilied
numbers. These letters are called variables. The value of the algebraic
expression x + 4 depends on the number you use as a replacement for x. If
you replace x with —32, the expression will have a value of —28.

x+4
(-32)+4=-28
When you replace the variables in an expression with selected numbers and
simplify using the order of operations, you have evaluated the expression.

Order of Operations
1. Parentheses and grouping symbols

2. Exponents
3. Multiply and divide from left to right

4. Add and subtract from left to right

Example n Evaluating Expressions with Exponents

Hint Evaluate each expression if x = =2 and y = —4.

Subtracting a numbser is _-,l-!_.. -y

the same as adding its

opposite. SOLUTION
Xy —y
= (=2)(—4) - (—-4) Replace x with —2 and y with —4.
=(+4)(—4) — (—4) Perform operations with exponents.
=—16-(—4) Multiply.
=—16+4=~=I2 Subtract.
2xy + 3)°
SOLUTION

2xy + 37
=2(-2)(—4) + 3(—4)° Replace x with —2 and y with —4.

P —— =2(=2)(—4) + 3(186) Perform operations with exponents.
www, m =16+ 48 =04 Multiply and add.

SaxonMathResources.co
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. Caution

‘When using your
caloulator to square
negative numbers you

| need to use parentheses,
| {3V =9but—3'= -9

a(—b —a) — ab
SOLUTION

a(—b— a) — ab

= 219 - (-2)] - (-D)@)
= -2(=2) - (-2)(4)
=4-(-8)

=448

=12

-:;-b—u+L-2t£

SOLUTION

ub—a+m

2
=(-2)4) - (-2) +

=(-2)(4) - (-2)+ 3

=(=8) = (-2)+ 1
=—8+4+2+41
=3

(=2)+ 4
2

[T aL 2| Evaluating Expressions with Parentheses
Evaluate each expression if a = =2 and h = 4.

Replace a with —2 and b with 4.
Perform operations inside parentheses.
Multiply.

Subtract.

Replace a with —2 and b with 4.

Perform operations inside parentheses,

Divide.
Add and subtract.

STNNAL) 3| Using a Calculator to Evaluate Expressions
Use a calculator to evaluate 3mp + 2p* if m =6 and p = —3.

SOLUTION Replace m with 6 and p with 3.
3(6)(—3) +2(-3)’

Enter this expression into the calculator as shown.

Fcax -3y+2¢-3)20

Press @ to find the answer is =36,

Lesson 2



The terms of an algebraic expression are separated by addition and
subtraction symbols. Like terms have the same variable raised Lo the same
power. Constant terms are like terms that always have the same value.

Like terms
SxP 44 —8xy+3x7—1

Constant terms

Add like terms by adding the coefficients of the terms, as shown in the
following examples,

Example n Simplifying Expressions

Simplify the expression by adding like terms.
Ixy—2x+4 — 6yx + 3x

SOLUTION Rearrange the expression so that the like terms are next to

~ Hint ]
each other. Then add like terms.

| The order of the variables

| that a term is composed Jxp=2x+4 - 6px + 3x
| ofdoesn't change its
value (xyz equals zyail, = 3’.";'_1-‘ = 6)'.-1' — 2.\' + S.T + 4

| ==3xy+x+4

l_m Application: Metalworking

A metal worker is using the four sheets of metal shown below with their
dimensions. What is the total area of the four sheets?

SOLUTION
First find the individual areas.
4« v = dx square units

3+ 2x = 6x square units

4. %x = 2x square units
3+ Sy = 15x square units

Now add to find the total area.

| 4x + 6x + 2x + 15x = 27x square unils

10 Saxon Algebra 2



Lesson Practice

LA Evaluate 2x — 5x’yif x = 3and y = -2.
ob. Evaluate dxy* + ¥ if x=—-3and y = —1.
LG Evaluate &;-}-J'—i —aifa=—4and b =6.

;" Evaluate —3ab — b(4 —a)if a= —2and b = 7.

& Use a calculator to evaluate p(—p + 1) —mifm=Sand p = -3,

; h.f'__ Simplify the expression by adding like terms.
—xy+9—Tx=9xp+7

g. At the local drugstore, notebooks cost 7x dollars, pens cost 2x dollars,
" folders cost 3x dollars, and highlighters cost 4x dollars. Trent bought
1 notebook, 2 pens, 3 folders, and 1 highlighter. What was the total cost?

(Ex

Practice npistributed and Integrated

Find the volume of the rectangular prisms with the given dimensions.
J} { = 2 inches, w = 4 inches, # = 9 inches

%. I=05cm,w=1.2¢cm.h=6¢cm
iSH;

3. (Golf | Tiger Woods obtained an average score of 68 during the four rounds of golf
~at the PGA Championship in 2007. Use the Distributive Property to mentally
calculate his total score for the four rounds of golf.

*4, [ Amusement Parks | An amusement park in Atlanta, Georgia offers a child’s ticket for
" $29.99 and an adult ticket for $39.99.

a. Round individual ticket prices to the nearest dollar and write an expression for
the total ticket cost for a family with A adults and C children.

b. Which would pay more, a family with one adult and four children, or a family
with three adults and one child? Explain.

Evaluate each expression for the given values of x and y.

*B.ox=—xy—ayifx==2andy=-3 *6. (x—y)—x(—y)ifx=—5andy=3

*T. ¥(x—xy)if x=—-2and y =3 *8. ¥ —y(x—y)if x = —% and y = %
*9. 0l =y)ifx= —L—and y=-=10 10, xp — (X —p)if x = ——;~and y= -;—

Identify the subsets of real numbers of which each number is a member.

nl._\fs' 12, -3 13, £

o3

Lesson 2 1



*14. [Budgets | Van budgets $12 a day for groceries for weekdays and $15 a day for
"~ weekends. Write an expression in simplest form to show his grocery budget for
w weeks.

*15. Multi-Step For the expression 2¢r(3 + r)
" a.evaluateif g =2and r = —1.

b. explain how the result would be affected if ¢ was doubled.
¢. show this is true by evaluating the expression if ¢ = 4 and r = = 1.

*16. (Sports| A football is kicked from ground level. The height /i in feet of the ball
" after r seconds can be modeled by the expression —16¢” + 487, Find the height
of the ball after 2 seconds.

:Measurement Find the measure of the complementary angle given the measures of the
angles below,
17. 35° 18. 68° 19. 5° 20. 89°
(58] 1$8) 58 5B
*21. Multiple Choice Evaluate 4 + Tyif x=3and y ==2.
CA LD B 41 C 50 D 22

IJ.;. Error Analysis Two students multiplied —13 - 18 using the Distributive Property.
Which student is correct? Find and explain the other student’s error.

Student A Student B
—13-18=-13(20-2) =13+ 18 =-13(20 - 2)

= —13(20) + 13(2) = —13(20) — 13(2)

= 260+ 26 = —260 — 26

= —234 = —286

@"23 Geometry A rectangle has length ¢ and width 2d. Another rectangle has length 4 and
© width (5 = ¢). Write a simplified expression of their combined area.

*24, Verify Is o + b* = (a + b)*? Support your answer with an example.

™" the tenth lunch. Calculate your total cost for ten lunches at this shop.
\ IIE':. Write Docs zero have a multiplicative inverse? Explain your answer,

*2’:{. Graphing Calculator Use a calculator to evaluate the expression fg° — (2f = g)if /=1
" and g = =2. Then, verify the answer by simplifying and solving.

Simplify by combining like terms.
*28. Sab + Ta —3ab+4b  *29. y =9y +4 +3x + 12 *30. 2(x + 3) - x

12 Saxon Algebra 2



Using Rules of Exponents

(Warm Up

_“!_. Vocabulary In the expression 3°, 2 is the
2. True or False: S'=54+54+54+5.

RS. Evaluaten«nsn-nforn= =3

i

1 New Cnncepts In an expression such as x* the exponent tells the number of times that the

Reading Math

I the expression 5, 5

is the base and 4 is the
exponent. The expression
it read *5 raised ta the
Ath power”

Online Connection
www. SaxonMathResources.co

)

base is a factor. So 27 is defined as 2 times 2 times 2. Two to the negative third
power is defined as | over 2 to the third power.

-3

N 1
2 =

The formal definition of negative exponents is as follows:

Definition of x™
If # is any real number and x is any real number that is not zero,

This definition says that when an exponential expression is written in
reciprocal form, the sign of the exponent must be changed. If the exponent is
negative, it is positive in reciprocal form: and if it is positive, it is negative in
reciprocal form.

Simplifying Negative Exponents

Simplify.

SOLUTION
1

—
.

‘3 -

SOLUTION

¥=9

() —(-3)

SOLUTION

Lesson 3 13



Two rules for exponents are the product rule and the power rule. These rules
simplify operations with bases.

Math Reasoning The product of powers whose t?us-;-.‘s are Ehc same can be Ibrund by writing
wih cach power as repeated multiplication. x” » X’ means x » x imes x » x » x

Connect Apply the Mt 5 . a F ‘
defiition of regative u«!llt.‘h :qu§.l? x. '{‘hc exponents may be added to obtain the same result:
expenents ta explain e x' = x" = ¥, This demonstrates the product rule for exponents.
why the product

{ ‘";"0“’“ states that Product Rule for Exponents

| xel.

If 1, 1, and x are real numbers and x s 0,
.-\.n-“‘i - -rﬂ = '.{J'hl"'n']‘

Example E Simplifying Expressions Using the Product Rule

Simplify.
Kpxyinx
~ Math Reasoning SOLUTION
Analyze In Example 2 Simplify by adding the exponents of like bases.
the definition of x™" P
is used to simplify XFPX )y XX
each expression. What = xiy~Sydpy
mathematical operation = Xx7xxp)
would have the same = x2+i- ﬁ]+i+|J J+{=4)
result? Explain.
= x’y

'y~ may also be written with positive exponents as 1L

vy 1"‘} =10
. oy 3.}m1_
SGLUTiOH

Step 1: Simplify the numerator and denominator by adding the exponents
of like bases.

Step 2: Apply the definition of x™"
Step 3: Repeat step 1.

- A - - —6 3
_'l‘_l’ .1,(-11_‘-"_ 1] .._-1-1_ Iu]_},!H 43 - &, » | ; » . ]
= X 342, [—6)+10 i =X X =)y =xy or
6= 3ylly2 ey X7y

The product rule can be used to expand (.r‘}" as
() = 222 = x¥HE = &

This demonstrates the power rule for exponents.

Power Rule for Exponents

If m. n, and x are real numbers,
) = X,

This rule extends to any number of exponential factors, so that
(x"P...Y = x™,...
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| Hint

The Commutative and
Associative Properties of

| Multiplication allow you
| to move the numbers

and to group them to
make calculations easier.

Example E Simplifying Using the Power Rule of Exponents
Simplify.
()
[.‘K‘:}{I" J-(J.E).'I

SOLUTION

Use the power rule in both the numerator and denominator, then simplify

the expressions using the product rule.
= = =3y ==,
{_.L.:}JJ.—"'(J—.).‘ =1 r...ul.'l

xXpix : ’
@ {l.-r f'(ll..a)."l-rl
x™

x]i}.—

SOLUTION
ay b ay el ik 2
("' } U ) — i J — tiP bk L abba b e
e = e =xXX) =X ¥

Scientific notation is a method of writing a number as the product of a
number greater than or equal to 1 but less than 10 and a power of 10.
Multiplying a number by a positive integral power of 10 moves the decimal
point to the right. Multiplying a number by a negative integral power of

10 moves the decimal point to the left.

The decimal Scientific
o moves Notation
412.36 Two places left 4.1236 x 10°
| 0.041236 | Two places right | 4.1236 x 107 |

Writing very large or small numbers in scientific notation can be helpful.
Rules of exponents can be used to simplify expressions written in scientific
notation.

Example ﬂ Simplifying Expressions in Scientific Notation
(0.0003 x 10-°)(4000)
(0.006 x 10%)(2000 x 10°)

SOLUTION

Simplify

Begin by writing all four numbers in scientific notation.
Then multiply and divide.
(3x 107 x 107°)(4 x 10°) (3 x 107")(4 x 10)
(6 % 107 x 10™)(2.0 x 107 x 10°) ~ (6 x 107)(2 x 107)

| =324 10y 10w =1 x 107
2100

Lessan 3
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Example E Astronomy

The speed of light is 3 x 10° meters/second. If the moon is 3.844 x 10 melers
from the earth, how many seconds does it take light to reach the moon from
the earth? Give the answer to the nearest hundredth.

SOLUTION Divide the moon’s distance from the earth by the speed of light.

3.844 x 10° _ 3.844 107 10° _ 3.844

= 1 R secoids
Ix10F 3 03 1.28 seconds

It takes light about 1.28 seconds to reach the moon from the earth.

Lesson Practice

a. 51— b. 2-* e —2? d. (—2)~
._“” —{ 2)_ l:’.‘l-'-.i:.l ’ J _.I 1 -
n_l“x'” 3 : () 3,"‘{.\‘1 ] ’
w8 oy X £x ) Xt

)
fEx r_- ¥ -1
(0.004)(600 x 107
£d (30000 x 10-7)(0.0001 x 10°)
k. TheU nited States population is approximately 2.99 x 10°. In one year, the

United States produced 4.78 x 10" pounds of garbage. Approximately
how much garbage did the average American produce that year?

Practice noistributed and Integrated

Evaluate each expression for the given values of a and b.
I =t —bla-¥b)ila=dandb=-3 2o -b(a—b)ifa=-2andbh=-3

State the properties illustrated below,
Jat+b+tc=b+a+c 1.a[b+r]=uh+a{'

Use the rules of exponents to simplify the expressions below.

(2x3)xy") 2 . a'bc(a'b')

..f' 2xx"x'xxy? i ab(ab”)abe
- {2.1":1'-]‘:‘_ ¥ .8, .1'.\""}'{.3: ']'.r_l‘:
5 oy o b ooy

9. What is the area of a circle with radius 3 meters? Give your answer
in terms of .
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\*n

12

i

14.

Pt

15

Angles a and b are vertical angles. If angle b measures 74°, what is the
measure of angle a?

Write In 2002, the average height of a 10-year old girl was 1.4 x 10~ km.
- Approximately 3 x 107 10-year old girls lying head-to-toe would equal
the circumference of the earth at the equator. Explain how you could use
properties of real numbers to mentally estimate the circumference.

cnnsumer Your dinner total at your favorite restaurant is $18.

a. Use Ihc Distributive Property to mentally calculate 10% of your dinner bill.

b. Explain how the result in part a would be helpful to mentally calculate
a 15% tp.

Error Analysis A student is asked to simplify an expression and identify which
property was used for each step. His answer is shown below. Identify and explain
the error{s).

(8+4).9

(8+9) + (4.9  Associative Property of Addition
72 + 36 Distributive Property

108 Add.

a. Evaluate the expression 1 — (3x* — 2y)if x=2and y =3
b. Explain how the result would be affected if v was doubled.
¢. Show that this is true by evaluating the expression if x =2 and y = 6.

(Nutrition ) The U.S. recommended daily amount of calcium for most adults is
1000 mg per day. Milana’s breakfast consists of cereal that contains 33 mg
calcium in l-ct.lp and milk that contains 75 mg calcium per ]—cup Calculate
the tma] amount of calcium in milligrams in Milana’s breakfast of Z-cup cereal
with —cup milk.

- Justify A square drawn on a coordinate grid has adjacent vertices at points

(1, 1) and (5u, 1). Another square has adjacent vertices at points (2w, 1) and
(4w, 1). Write a simplified expression of their combined area. Explain how you
obtained vour answer,

Coordinate Geometry A figure on a coordinate graph is translated 2 units to the

- right and 5 units up. Its new coordinates can be written with the expressions

*lg

(x + 2, v+ 5). A point is translated to (19, 19), what are the coordinates of the
original point?

. Verify Evaluate the expression 3g — 2f + fe' — Sg + 4/ + 6fif f=land g = -1

by inserting the variable values into the expression as written. Verify your answer
by simplifying the cxpressiﬂn ['rsl thcn inserting the variable values.

Xy~
Multiple Choice Simplify - Yy =
X’
4 3
A+ B — c X D <
’ Xy ¥ :

Lesson 3
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N\, 20. Write Why is 1'% =17

3§32

*21. Error Analysis Two students incorrectly simplified the expression —;(——'ETFT} Their
~ steps are shown below. Explain the error of each student.

Student A Student B
2_:{2_1}3 ” 21[2—&"] 2;(2_2)3 4 23(2 -h}
220 +2)  24+2) 220 +2)  2(2)
Ah e s Loy 7, 18 i L e
T2 T 12(=2) T 9% Teg b o7 108

23} ‘Volcanos | Vailulu'u is an underwater volcano in the Pacific Ocean. The volcano has
* a height of about 4,200 m off the sea floor. If the top of the volcano is at a depth
of 590 m below sea level, what is the depth of the sea floor in this area?

*23. Verify The Atlantic Ocean is 3.93 x 10° m deep and has 8.24 x 10" m’ of surface
 area. Calculate the total volume of the Atlantic Ocean. Write your answer in
scientific notation. Verify your answer if you know that the Pacific Ocean has
approximately two times the volume and approximately the same depth of the
Atlantic Ocean, and a surface area of about 1.66 x 10" m’.

Z‘i .th'grap'hy 'The Danube River is Europe’s second longest river, It flows through
" 9 countries and has a length of 1,770 miles. About how many feet long is the

Danube?

[E)*25. Geometry A box has a volume of t—1—;— The area resulting from length times width
is L “ Find an expression for the height of the box.

1 i X -

26. Analyze Rita can choose to rent movies from one of two movie stores. The first
"~ store charges $5 per movie, and she can rent her 8th movie for free. The second
store charges $7 per movie, and she can rent her 4th movie for free. Rita assumes
that the second shop has a better deal because she must only rent 3 movies before
receiving a free movie rental. Explain why she should not make this assumption.
23: Graphing Calculator Simplify %—i Use a calculator to check your answer.

28. Error Analysis The EPA lists the greenest hybrid car as getting 61 miles per gallon
on the highway and 50 miles per gallon in the city. Assuming the fuel tank holds
15 gallons of gas, one owner decided to calculate the total miles that he could drive
one tank of gas if 4 gallons were used in the city. Explain and correct his error.

61(4) + 50(15 — 4) = 244 + 75 — 200 = 119 miles
29. Analyze Identify which property of real numbers is being demonstrated. Explain
why this property might be helpful in solving this problem without a calculator.
(9:3)+:3=9.(3-3)=9.9=8l

*30. Multi-Step Shane spent $2.24 on breakfast and x dollars on lunch.
" a. Write an expression for the amount of money Shane spent on breakfast and
lunch.

b. If Shane spent $5.97 on lunch, how much money did he spend in all?
18 Saxon Algebra 2
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