Name Date Class

Rational and Irrational Numbers

Reteach
To write a fraction as a decimal, divide the numerator by the denominator.
A decimal may terminate. A decimal may repeat.
3 0.75 L 03
—=4 ) 3.00 —= )
2 3 3)1.00
-281 —9)
20 10
=20 -9
0 1

Complete to write each fraction as a decimal.

15 5 11
1. Z=4)15.oo 2. E:GW 3. ?=3§11.oo

Every positive number has two square roots, one positive and one negative.
Since 5x5=25and also -5 x-5=25 J25

’ v25=5and - =-5
both 5 and -5 are square roots of 25.

Every positive number has one cube root.
Since 4 x 4 x 4 = 64, 4 is the cube root of 64.

Find the two square roots for each number.

4. 81 5. 49 6. é
36

Find the cube root for each number.
7. 27 8. 125 9. 729
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Sets of Real Numbers

Y8 Reteach

Numbers can be organized into groups. Each number can be placed into
one or more of the groups.

Real numbers include all rational and irrational numbers. All of the
numbers that we use in everyday life are real numbers.

« |f areal number can be written as a fraction, it is a rational number.
If it cannot be written as a fraction, it is an irrational number.

« If a rational number is a whole number, or the opposite of a whole
number, then it is an integer.

« If an integer is positive or 0, then it is a whole number.

You can use these facts to categorize any number.

A. What kind of number is 10? B. What kind of number is \E?

Is it a real number? Yes.

. . . , Is it a real number? Yes.
Is it a rational number? Can it be written

. 10 Is it a rational number? Can it be
as a fraction? Yes: — 9
1 written as a fraction? No. 3 simplifies

Is it an integer? Is it a whole number or

the opposite of a whole number? Yes. to 3. If you try to find the square root

of 3, you will get a decimal answer that

Is it a whole number? Yes. goes on forever but does not repeat:
So 10 is a real number, a rational 1.7320508... This cannot be written as
number, an integer, and a whole number. a fraction.

So \/g is a real, irrational number.

Answer each question to identify the categories the given number

J16

1. Is it a real number?

2. Is it a rational number? Can it be written as a fraction?

3. Isit an integer? Is it a whole number or the opposite of a whole
number?

4. |s it a whole number?

5. List all of the categories V16 belongs to.

Original content Copyright © by Houghton Mifflin Harcourt. Additions and changes to the original content are the responsibility of the instructor.

318



Name Date Class

Answers Ordering Real Numbers

Zxl Reteach
Compare and order real numbers from least to greatest.
Order 422, + 1, and 4% from least to greatest.
You can use a calculator to approximate irrational numbers.
V22 ~4.69
You know that © ~ 3.14, so you can find the approximate value of © + 1.

n+l~ 3.14+1~4.14

Plot ¥22, n+ 1, and 4% on a number line.

1
T+ 1 4 V22
o t+—+—+——+——+—+—

On a number line, the values of numbers increase as you move from left to right.
So, to order these numbers from least to greatest, list them from left to right.

_— 4%, and 422

Order each group of numbers from least to greatest.

17

1. 4, x, 8 2. 5,?,n+2
3. J2.1.7 -2 4. 25, B,%
5 37 Vi3.m+1 6.%,%2,%
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Integer Exponents

28 Reteach

A positive exponent tells you how many times to multiply the base as a
factor. A negative exponent tells you how many times to divide by the
base. Any number to the 0 power is equal to 1.

42=-4e4 =16 4°=4eldedelded=1024 aS=aeaea
gt 1 1 451 _ 1 _ 1 qe-t__ 1
4> 4e4 16 4° Adeldeldeded 1024 a® aeaea

When you work with integers, certain properties are always true. With
integer exponents, there are also certain properties that are always
true.

When the bases are the same and you multiply, you add exponents.

22.24 =22+4
ameg" =g"+"
202020202 e2 =26

When the bases are the same and you divide, you subtract exponents.

z = 25-3
2° am
— am—n
202 02/02/02/ a
,2/°/2/°,2/ =22
When you raise a power to a power, you multiply.
(23)2 — D32
(2.2.2)2 (am)n=am.n
(20202)e(20202) =26

Tell whether you will add, subtract, or multiply the exponents. Then
simplify by finding the value of the expression.

36
1. 3—3—> 2. 8283 >
3. (3% > 4. 53¢ 5! 5
42
5. ya - 6. (6% —
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Scientific Notation with Positive Powers of 10

Reteach

You can change a number from standard notation to scientific notation in
3 steps.
1. Place the decimal point between the first and second digits on the left to
make a number between 1 and 10.
2. Count from the decimal point to the right of the last digit on the right.
3. Use the number of places counted in Step 2 as the power of ten.

Example
Write 125,000 in scientific notation.
1.25 1) The first and second digits to the left are 1 and 2, so place
the
decimal point between the two digits to make the number
1.25.
125,000
it 2) The last digit in 125,000 is 5 places to the right.
1.25 x 10° 3) The power of 10 is 5.

You can change a number from scientific notation to standard notation in 3 steps.

1. Find the power of 10.
2. Count that number of places to the right.
3. Add zeros as needed.

Example
Write 5.96 x 10*in standard notation.

10* 1) The power of 10 is 4.
5.9600

\JUJJ 2) Move the decimal point 4 places to the right.
59,600 3) Add two zeros.

Complete to write each number in scientific notation.

1. 34,600 2. 1,050,200
The number between 1 and 10: The number between 1 and 10: __
The power of 10: The power of 10:
The number in scientific notation: The number in scientific notation:

Write each number in standard notation.
3. 1.057 x 103 4, 3x108 5. 5.24 x 10°
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Scientific Notation with Negative Powers of 10
15-3

Reteach

You can convert a number from standard form to scientific notation in
3 steps.
4. Starting from the left, find the first non-zero digit. To the right of this digit
is the new location of your decimal point.
5. Count the number of places you moved the decimal point. This number
will be used in the exponent in the power of ten.
6. Since the original decimal value was less than 1, your power of ten must
be negative. Place a negative sign in front of the exponent.

Example
Write 0.00496 in standard notation.

4.96 1) The first non-zero digit is 4, so move the decimal point to
the right of the 4.
4.96 x 10° 2) The decimal point moved 3 places, so the whole nhumber in the

power of ten is 3.
4.96 x 1073 3) Since 0.00496 is less than 1, the power of ten must be negative.

You can convert a number from scientific notation to standard form in
3 steps.
1. Find the power of ten.
2. If the exponent is negative, you must move the decimal point to the left.
Move it the number of places indicated by the whole number in the exponent.
3. Insert a leading zero before the decimal point.

Example
Write 1.23 x 10-° in standard notation.

10°° 1) Find the power of ten.
.0000123 2) The exponent is -5, so move the decimal point 5 places
to the left.

0.0000123 3) Insert a leading zero before the decimal point.

Write each number in scientific notation.

1. 0.0279 2. 0.00007100 3. 0.0000005060

Write each number in standard notation.

4. 2.350 x 10~ 5. 6.5x 1073 6. 7.07 x 10
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Representing Proportional Relationships

I8 Reteach

A proportional relationship is a relationship between two sets of
quantities in which the ratio of one quantity to the other quantity is
constant. If you divide any number in one group by the corresponding
number in the other group, you will always get the same quotient.

Example: Martin mixes a cleaning spray that is 1 part vinegar
to 5 parts water.

Proportional relationships can be shown in tables, graphs, or

equations.
Martin’s Cleaning Spray Martin’s Cleaning Spray
y
Water (c)| 5 10 15 20 25 25+
Vinegar (c)| 1 2 3 4 5 o 201
= 15+
Notice that if you divide the amount of water by the amount & 401
of vinegar, the quotient is always 5. = gl
AT T T T T T T X
Graph | 0o 132 3 as
On the_graph, you can see that for every 1 gnlt you move. Vinegar (c)
to the right on the x-axis, you move up 5 units on the y-axis.
Equation
Let y represent the number of cups of water.
Let x represent the cups of vinegar.
y = 5X
Use the table below for Exercises 1-3.
Distance driven (mi)| 100 200 400 600
Gas used (gal)| 5 15 30
1. There is a proportional relationship between the distance a car drives
and the amount of gas used. Complete the table.
2. Find each ratio. miles - 100 _ 200 _ _ 400 _ _ 500
gallons 5 15 30

Each ratio is equal to

3. a. Let x represent gallons of gas used. Let y represent

b. The equation that describes the relationship is
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Rate of Change and Slope

Y8 Reteach

Look at the relationships between the table, the graph, and the slope.

'S 4
First value (x) | Second value (y) 6
(=6, 4) Changein|x
.......... drfmmmmnag
6 4 1 :
21 }
1 1Change
-3 2 HEERER L4 iy
—6 -4 -2 O[N 21 4|
0 0 _al :
1 13.-2)
3 -2 -7
6+

To find the slope, choose two points, using the v
table or graph. For example, choose (-6, 4) and (3, -2).

Changeiny: 4-(-2)=6
Changeinx: -6-3=-9

change iny 6 2
Slope= ——=— = —=
P changeinx -9 3

Use the example above to complete Exercises 1 and 2.
1. The slope is negative. In the table, as the values of x decrease, the

values of y

2. The slope is negative. In the graph, as you move from left to right, the

line of the graph is going (up or down).

Solve.

3. Suppose the slope of a line is positive. Describe what happens to the
value of x as the value of y increases.

4. Suppose the slope of a line is positive. Describe what happens to the
graph of the line as you move from left to right.

5. Two points on a line are (3, 8) and (-3, 2). What is the slope of the line?
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Representing Linear Nonproportional Relationships
17-1

Reteach

A relationship will be proportional if the ratios in a table of values of the
relationship are constant. The graph of a proportional relationship will be
a straight line through the origin. If either of these is not true, the
relationship is nonproportional.

To graph the solutions of an equation, make a table of values.
Choose values that will give integer solutions.

A. Graph the solutions of y = x + 2.

X -2 -1 0 1
y 0 1 2 3 4

B. Tell whether the relationship is proportional.
Explain.

The graph is a straight line, but it does not go
through the origin, so the relationship is not
proportional.

Make a table and graph the solutions of each equation.

1.y=3x+1 4
a4
X -2 -1 0 1 2 1
2
y
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Determining Slope and y-intercept

W8 Reteach

The slope of a line is a measure of its tilt, or slant.

The slope of a straight line is a constant ratio, the “rise over run,” or the
vertical change over the horizontal change.

You can find the slope of a line by comparing any two of its points.

The vertical change is the difference between the two y-values, and the
horizontal change is the difference between the two x-values.

The y-intercept is the point where the line crosses
the y-axis.

A. Find the slope of the line shown.

point A: (3, 2) point B: (4, 4)
slope = 4__2
4-3 —
2 .

_2 -4

1 or2 T4

So, the slope of the line is 2.

B. Find the y-intercept of the line shown.
The line crosses the y-axis at (0, —4).
So, the y-intercept is —4.

Find the slope and y-intercept of the line in each graph.
1. AY 2.

Vi
Vi

slope m = slope m =

y-intercept b = y-intercept b =
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Equations with Variables on Both Sides

W Reteach

Solve the equation 5x = 2x + 12. To collect on left side, Check: Substitute into
5bx = 2x+ 12 subtract 2x from both  the original equation.
—2X__—2X sides of the equation.
3x = 12 - 5x =2x + 12
3x _ 12 Divide by 3. 5(4) 2 2(4) + 12
3 3
X = 4 20 28+12
20=20
Solve the equation —6z+28=9z—-2 To collect on right Check: Substitute into
side, add 6z to both the original equation.
—6z+28= 9z-2 sides of the equation.
+62 + 62 —6z+28=97-2
28=15z -2 Add 2 to both sides of —6(2) +28 2 9(2) -2
2 42 the equation.
30= 15z ~12+28 2182
30 15z o
Ezﬁ Divide by 15. 16 =16
2=12
Complete to solve and check each equation.
1. 9Im+2=3m-10
9m + 2 = 3m -10 To collect on left Check: Substitute into the
- ] -1 1] side, subtract original equation.
6m + 2 - 10 from both sides.
9m +2=3m-10
-[ ] -[ ] Subtract from 9 )+223(_)-10
em = [ ] both sides. T
+2 2 -10
[6_”'] _ % Divide by . -
m=[ ]
2. -7d-22=4d
~7d-22 = 4d To collect on right Check: Substitute into the
+[ ] +[ ] side, add original equation.
to both sides.
-22 = 11d —7d-22=4d
[ ]=d 222
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Equations with Rational Numbers

Y8 Reteach

To solve an equation with a variable on both sides that involves fractions,
first get rid of the fractions.

Multiply both sides of the Check: Substitute into

3 2
Solve 7 M+2=2M+5. oquation by 12, the LCM  the original equation.

of 4 and 3.
3 5 §m +2= Em +5
12(Zm+2J=12(§m+5j kil each term by 1o 4 3
ultiply each term by 12. 3(36)+2%g(36)+5
3 ) Simplify. 4 |3
llZ[— mj +12(2)=12 (— mj +12(5) Subtract 8m from both 27+2=24+5

4 3 sides. 29 =29

9m + 24 =8m+ 60 Simplify.

-8m  —-8m Subtract 24 from both

m+24 = 60 si_des._

iy _24 Simplify.
m = 36

Complete to solve and check your answer.

1. 1x+2:3x—1
4 5

[ ][lx + 2} =[ ][Ex _1j Multiply both sides of Check: Substitute into
4 > ) the original equation.
the equationby
1 2
—X+2==x-1
L the LCM of 4 and 5. 4 5
[ ](Zx}r[ ](2: Multiply eactr:yterm L yeaz E( )_11
T — 57 4
[ Ix+[ 1=1 1x-[ ] Simplify. 22 1
—5x —5x Subtract :
40= 3x -20 Simplify. =
+20 +20 Add
[ ]=3x Simplify.
% = [3—X] Divide both sides by
[ ]=x Simplify.
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Answers

14-1 ) 14-3
1. 48, 7,4
1.3.75 1.Yes
_ 17
2.083 2. Yes; /16 = 4, which 2.5, 7 +2, 3
— can be written
3.36 4 3.-2, 42,17
as —.
4.9, -9 1 3
4, =, 5,25
5.7,-7 3. Yes 2 \
6.5_5 4.1s it awhole number? | 5.413, 3.7, 7+1
"6’ Yes.

6 6 . . J5 5
7.3 5. real, rational, integer, | 6- =5 7-2,
8 5 whole
9.9
15-1 15-2 15-3

1.subtract; 27
1 1. 3.46 1.2.79 x 102
2.add; o 4 2.7.1x10°5
3. multiply; 729 3.46 x 10 3.5.06 x 1077
4. add; 625 2.1.0502 4. 0.000235
5 btract 1 6 5. 0.0065
. subtract; —
16 1.0502 x 10° 6. 0.0000707
6. multiply; 1296 3. 1057
4. 300,000,000
5.524,000
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16-1 16-2
1. l.increase
Distance 2. down

SNt (i) 100 1200 | 300 || 3 \When the slope is positive, as the value of

y increases, the value of x increases.

Gas Used (gal) 5 10 | 15
500

4. When the slope is positive, as you move

2.a.10: 300: 20: =— from left to right, the line goes up.
25 5.slope =1
b. 20 - Siope =
3 a. number of miles driven
b. y =20x
17-1 17-2
1. 1.

X |-2|-1|0|1]|2 slope =2

y-intercept = 3

2.
__ 2.
slope= 3
x y-intercept = 2

Original content Copyright © by Houghton Mifflin Harcourt. Additions and changes to the original content are the responsibility of the
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18-1 18-2
1. I9Im+2 = 3m - 10
1.
_[3m] - [Sm] 20 1 2(=[20 2 1
6m+2 = -10 [ ](Z“ j‘[ ][Ex_j
-[2]  -[2] 1 2
[20](—xj+ 20](2 :[20](—x)— 20](1
R +x]+[20](2) 1201 2x |- [20](0)
6m -12 [5]x + [40] = [8]x — [20]
[6] [6] —5x —5x
m=[-2] 40 = 3x — 20
To collect on left side, +20 +20
subtract 3m from both sides. [60] = 3x
Subtract 2 from both sides. @:3_X
Divide by s. (3] [3]
Check: Substitute into the [20] = x

original equation.
9m +2=3m-10
9(-2)+2 £ 3(-2) - 10

18422 6-10

-16=-16
2. —-7d - 22 = 4d
+[7d] +[7d]
-22 = 11d
—22 _11d
[11]  [17]
[-2] = d
To collect on right side, add
7d
to both sides.
Divide by 11.

Check: Substitute into the
original equation.

—7d—-22=4d
~7(-2) - 22 £ 4(-2)
14-222 8

-8=-8

Multiply both sides of the equation by 20
the LCM of 4 and 5.

Multiply each term by 20.

Simplify.

Subtract 5x.

Simplify.

Add 20.

Simplify.

Divide both sides by 3.

Simplify.

Check: Substitute into the original
equation.
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