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Square Roots

e The square of 5 is 25. 1 12=1
5.-5=5%2=25 ! 22=4
e The square root of 25 is 5 32 = g [ perfect squares
because 52 = 25. l 42 =16
—5—— 52 =125
V25 =5
Find each square root. Estimate to the nearest integer if necessary.
Use = to show that a value is estimated.
1. V16 2. V85 3. V26 4. 36
5. V98 6. V40 7. V100 8. V18
Cube Roots
yd Z
Z
/|
A
77 //
M
4%
The cube of 1 is 1. The cube of 3 is 27. The cube of 5 is 125.
1Xx1x1=13=1 3xX3x3=33=27 5X5%X5=5=125
perfect cubes
r A TN
13=1 3¥3=27 53=125

Find the cube root of each number.

1. 729 2. 125 3. 512




The Pythagorean Theorem

The Pythagorean Theorem
hypotenuse
c leg
The sum of the squares of the lengths of the a
legs of a right triangle is equal to the square
of the length of the hypotenuse. legb
a+ b =c
Example 1: Find the length of the hypotenuse.
a? + b% = c?
32+42=c?
9+ 16 = ¢? 4cm ?
25 =¢?
V25 = ¢2
5—¢ 3cm

The length ¢ of the hypotenuse is 5 cm.

Find the length of the hypotenuse of each triangle. If necessary, round to the nearest tenth.

1. 2.

5in. 8m

10in. I5m

The lengths of the legs of a right triangle are given. Find the length of the hypotenuse.

3. legs: 6 ft and 8 ft 4, legs: 12 cm and 5 cm
hypotenuse: hypotenuse:




The Pythagorean Theorem Continued

You can use the Pythagorean Theorem to find the length of a leg in a
right triangle.

Example: Find the length of the unknown side.

@ + b? = ¢?
62 + b% = 102
36 + b2 = 100
b% =100 — 36 6em 10cm
b2 = 64
b= V64
b=8

The length b of the unknown leg is 8 cm.

Find the missing leg length. If necessary, round to the nearest tenth.

1. 50 ft

401t

5. Marcus leans a 12-ft ladder against a wall to clean a window. If the base

of the ladder is 3 feet away from the wall, how high up the wall does the
ladder reach? If necessary, round to the nearest tenth.




Converse of the Pythagorean Theorem

You can use the Pythagorean Theorem to determine whether a
triangle is a right triangle.

(3]

a? + b2 ¢? « Use the Pythagorean Theorem.

5ft 32+ 42 2 52 « Substitute 3 for a, 4 for b, and 5 for c.

4 ft
9+16 2 25 « Simplify.

3 ft 25=25

The equation is true so the triangle is a right triangle.

Determine whether the given lengths can be side lengths of a right triangle.

6in. 15 in. 45m 11.5m 21 ft 29 ft

9 in. 25m 20 ft

Solving Two-Step Equations

Follow these steps to solve the two-step equation: 4b + 5 =17
(1) Add or subtract on each side. 4b +5—-5=17-5

4b =12

(@ Multiply or divide to isolate the variable. 4—412 o 14—2

b=3 « Each

(3 Check by substituting your answer for the variable. Check:4b + 5 =17
4-3+5217
17=17v

Solve each equation.
4. %5 +6=4 5. 14j—-7=091 6. 240a —3 =5

2
Il

X = ]:




Simplifying Expressions

A term is a number, a variable, or the product of
a number and variable(s). The two terms in
—2x + 4y are —2x and 4y.

To simplify an expression, combine its like terms.
Perform as many of its operations as possible.

Simplify: 3a+5b—a+2b
Terms with exactly the same variable factor are = (3a — a) + (5b + 2b)
called like terms. In —3x + 4y + 5x, —3x and 5x =2a+7b
are like terms. Simplify: 2x — 4)
One way to combine like terms is by addition or =2x — 2(4)
subtraction. =2x—8
e Add to combine like terms in 4y + y.
4y +y=(4+ 1)y =5y
e Subtract to combine like terms in 2m — Sm.
2m —5m= (2 —5m=-3m
Combine like terms.
1. 6x +2x = 2, 4c—c= 3. ~h—h=
Simplify each expression.
10. 3(m + 4) — Sm= 1. (v—4)>5=

12. 4a+2—-8a+1=

13. 65+ 5— (s — 6) =




Solving Multi-Step Equations

Combining terms can help solve equations. Sometimes you need to distribute a term in order
Solve: Sn+6+3n=22 , to simplify.
Sn+3n+6=22  commutative Solve: 4(x +2) =28 istributi
Sn+6=22  Froperty 4x+8=28 oMV
8n+6—-6=22-6 4x =20 operty
8n =16 4x _ 20
8n _ 16 4 =4
8 8 B
n=2 x=
Check: 5n+ 6+ 3n =22 Check:  4(n +2) =28
52)+6+3(22) 22 45+2) 228
=02V 28=28"V
Solve each equation. Check the solution.
1. a—4a =36 2. 3b—-5-2b=5 3. 5Sn+4—-8n=-5
a= b= n=
4. 12k+6=10 5 3(x—4)=15 6. y—8+2y=10




Solving Equations with Variables on Both Sides

When an equation has a variable on both sides, Sometimes you need to distribute a term in order
add or subtract to get the variable on one side. to simplify.
Solve: —6m + 45 =3m Solve: 5(x—3)=32-2 e
—6m + 6m + 45 = 3m + 6m < 2dd 6m 10 Sx—15=32 -2 < Distributive
45 = 9m each side. Sx — 15 = 30 Property
45 _ 9m 5x = 45
9 9 Sx _ 45
S5=m 575
Check:  —6m +45=3m x=9
—6(5) + 45 2 3(5) Check: 5x—3)=32-2
15=15 v 59-3)=32-2
30=30 v
Solve each equation. Check the solution.
1. 95 +35=4j 2, 135 =25 — 66 3. 2(5t—4)=12%
j= 5= =
4. 6g = 6(4g + 1) 5 7t—2)—t=4 6. 6w +4=4w +1




Types of Solutions

If an equation is true for all values of x:
a=a
infinitely many solutions

4x + 8 = 4(x + 2)

4x + 8 =4x + 8 Distributive
Property
4x + 8 —4x = 4x + 8 — 4x Subtract
8=28 Simplify

If an equation is true for one value of x:
x=a
one solution
5x—-3=-3x+5
5x-3+3=-3x+5+3 Add

5x=-3x+8 Simplify

Sx+3x=-3x+3x+8 Add
8x =38 Divide
x=1

If an equation is not true for any values of x:

a=b
no solutions
6x +2=06(x—1)
6x+2=6x—6 Distributive Property
6bx —6x+2=6x—6x—6 Subtract
2=-6

Tell whether each equation has one solution, infinitely many solutions, or no solution.

1. 3x—-2=x+6

2. 5x -10=5(x —2)

3. 6x —1=6(x+2)

4, 8(x+2)=8x+16

5. 2(x—3)=2x+4

6. x+4=3>x—2)




Reading Graphs

The graph at the right shows the outside temperature
during 16 hours of one day.

* You can see how the temperature changed throughout £ 50°
the day. The temperature rose 10°F from 4 A.M. to 8 A.M.

The temperature remained at 60°F for 4 hours, from
12 pM. to 4 PM.

The graph at the right shows a train moving between
stations. The train moves slowly while leaving the station.
Then it picks up speed until it reaches a cruising speed. It
slows down as it approaches the next station and gradually
comes to a stop.

¢ Since the graph is sketched to show relationships, the
axes do not need number scales. But the axes and the
parts of the graph should have labels to show what
they represent.

70°
60°

F)

o
e

40°

30°

20°

Temperatu

10°

4A.M. 8AM. 12P.M. 4P.M. 8P.M.

Time
.l i .
Es?emh%\/ \(’

\Ieaving Time

7
station approaching

station
The graph at the right shows the altitude of an airplane during a flight.
Use the graph for Exercises 1-3.
1. What was the airplane’s altitude for most of the flight?
16,000
2. How long did it take the airplane to reach an altitude ’
of 12,000 ft? o ]
= N\
$ 8,000~ / \
=
3. The third segment in the graph is not as steep as the Z 4,000 / \C
first segment. What does this mean? /
0" 10 20 30 40 50 60

Time (min)




Function Rules

A function describes the relationship between two variables called the input
and the output. In a function, each input value has only one output value.

Function: To find output y, substitute values for input x
y=2x+4 into the function equation.

. ! T . Forx = —10: y=2(-10) + 4
output variable y  input variable x y=—16

You can also show input/output pairs using

You can list input/output pairs in a table. function rules.

y=2x+4| Inputx Output y Function rule:
-10 —16 y=2x+4
=2(-10) + 4= -16
_s 6 y=2(-10)
T 1
0 4 input output
1 6
Find y when x = 0.
y=2(0) +4
y=4
Use the function rule y = 3x + 1. Find each output.
4. ywhenx =0. 5. ywhenx = 1.
=3 )+1 =3 )+1
6. ywhenx =S5. 7. y when x = —6.

Proportional Relationships

A proportional relationship is a relationship between inputs and
outputs in which the ratio of inputs and outputs is always the same.

Gallons of Gas Cost (S)
1 3 13 Write the ratio of each
2 6 26 = 13 input to its corresponding
output,
3 9 w=13 o
Then simplify.
4 12 412=113

The ratios are all the same, so the relationship is proportional.

Determine if the relationship is proportional.

. x ¥y [ - | m n
-3 -9 . 8
-1 3| T 20
2 | 6 | % £7)
4 2 | 36 48




Linear Functions

A function is linear if the relationship between

A function is not linear if the relationship
the changes in variables is constant. between the changes in variables is not constant.
+1 +1 +2 4 +2 +2
x 1 2 3 5 X 2 4 6 8
y 3 6 9 15 y 4 6 10 16
\3/( \3/( \6/ N 4 \_4/ \6/(
+ + + +2 = +
11 2_1 2, 2.1 2_1
3 3 6 3 2 4 2 6 3

Determine if the function represented in the table is linear.




Finding Slope

change in y

The slope of a line is change in x*

found by using two points on the line.

Find the slope of the line that passes through these two points:
(4,3) and (2, —1).

.....

¢ To find the change in y, subtract one y-coordinate from the other:

BG-(-1)=4

¢ To find the change in x, subtract one x-coordinate from the other:

(4-2)=2.

When you find the slope of a line, the y-coordinate you use first for the rise must belong to the same

point as the x-coordinate you use first for the run.

The slope of the line is: zgxgzﬁi =3 4__(_21) = % =2
Find the slope of each line.
1- Ay v 2. AY
4 4
} /2 - 2 ! |-
/e X . 0] X
7//.-2. L2 4 -4 |2 124
=9 2 L
//
e /./ | -
e . “ ”.
slope = slope =
3 LAY 4 by
| \ 41 4
\\ o
- X _ 0 X
-4 -2 4 -4 2 4 |
| _2 \ 4
L ARNE
4 Y
slope = slope =




Finding Slope Continued

Find the slope to compare the rate of change.

Use two values from a table.

(2,4) and (4,10)

SlOpe—ﬁ=§=3

Use the equation y = mx + b.

y=2x+35
y =mx + b.

{ The slope is m, which is 2.
y=2x+35

3 > 2, so the function in the table has the greater rate of change.

For Questions 1-4, match each linear function with its rate of change.

1. Austin pays a registration fee of $10 plus $1 for every audiobook A.4

he borrows.
2 X 4 6 B.3
5 11 15
3. (1,5),(2,9) C2
4., y=3x—-1 D.1




Graphing Linear Functions

You can graph a function in the coordinate plane. To plot points for the
graph, use input as x-values (x-axis) and output as y-values (y-axis).

output as y-values input as x-values
Voo
y =2x+4

This function has the form of a linear equation and is called a linear
function. To draw its graph, use

slope and y-intercept: y=2x+4 ,
slope = 2 I O 4 ot
y-intercept = 4 7+ /7
6
or 51/1
. 4 72 _rise
plot points from a table and L1 L/l iskpe=2- ="
. . x|y
connect them in a line. /2
04 . / ol X
4-3/-1 11234
1|6 FAREIE
2 |8
Graph each linear function.
1. y=3 2. y=2x—2
_ ny_ [ [ | | [ 1] uy'
2 1
! NE RS 7 x
- 0 N 0
-2 -1 1.2 x
-1 P
-2 -
Y L L[| Y




Writing an Equation of a Line

You can use the graph of a linear function to write its function rule.
First, you need to find the slope and the y-intercept.

® From the graph, the slope (m) is —%.

@ The point (0, 3) is on the graph so
the y-intercept (b) is 3.

® Substitute in the slope-intercept form.

y=mx+b

=—%x+3

The function rule is y = —%x + 3.

Identify the slope and y-intercept of each graph. Then write a linear
3. y 4. y

; . A
ol -2 /
> X X




Solving Systems of Equations by Substitution
You can solve systems of equation by substitution.

—2x+4y =2
x+y=28
Step 1 Solve one of the equations for one of the variables.
x+y=28 « Write the second equation.
y=—-x+8 « Subtract x from both sides.
Step 2 Substitute —x + 8 for y in the other equation.
—2x+4y =2 « Write the first equation.
—2x+4(—x+8)=2 « Substitute —x + 8 for y.
—2x —4x +32=2 « Use the Distributive Property.
—6x +32=2 « Simplify.
—6x = —30 « Subtract 32 from each side.
x=35 « Divide each side by —6.
Step 3 Substitute 5 for x in either equation and solve for y.
x+y=28 « Write either equation.
5+y=8 « Substitute 5 for x.
y=3 « Subtract 5 from both sides.
The solution is (5, 3).

Solve each system by substitution. Check your answer.
1. y=—=x+1 2. 2x+y=6
—2x—y=2 6x —y =2




Solving Systems of Equations by Elimination

You can solve some systems of equations by adding.

Step 1: Eliminate one variable. Step 2: Substitute the value you found
into one equation.
2x + 3y =12
2x + 3y =12 « Write either equation.
x—3y=-3
3x+0=9 « Add 2(3) +3y =12 < Substitute 3 for x.
x=3 « Solve for x. 6+3y=12 <« Simplify.

3y=6 « Divide by 3.
y=2 « Solve for y.

The solution is (3, 2).

Solve each system of equations by elimination. Check your solution.
. x+y=9 2. 3x+2y=2
x—y=1 x—2y=6




Scientific Notation

To write a number such as 67,000 in scientific To write scientific notation in standard form,
notation, move the decimal point to form a look at the exponent. The exponent shows the
number between 1 and 10. The number of places | number of places and the direction to move the
moved shows which power of 10 to use. decimal point.
e Write 67,000 in scientific notation. e Write 8.5 X 10° in standard form.
6.7 is between 1 and 10. So, move the The exponent is positive 5, so move the
decimal point in 67,000 to the left 4 places decimal point 5 places to the right.
: 4
and multiply by 10°. 8.5 X 105 = 850,000
67,000 = 6.7 X 10*

Write each number in scientific notation.

1. 6,500 2. 65,000 3. 6,520

Write each number in standard form.

10. 4 x 10* 1. 4X10°

Multiplying Exponents
¢ To multiply numbers or variables with the same base, add the exponents.

Simplify 32 - 34 Simplify n? - n? Simplify (—4)? - (—4)°
32.34=132+49) et =B+ (—4)} - (—4)5 = (—4)3+9)
= 36 =n’ = (—4)}
* You can also simplify expressions with exponents.
6x2- 2x=6--2-x2-x -— Use the Commutative Property of Multiplication
=-12x(2+3) - Add the exponents.
=-12x7 -— Simplify.

Write each expression using a single exponent.

1. 554 2. &*- @ 3. (—8)*-(—8)

Find each product. Write the answer in scientific notation.

10. 2x3 - x2 1. —4x3 - 2x4




Multiplying Scientific Notation
¢ To multiply numbers in scientific notation.

Find the product (5 X 10%)(7 X 10°). Write the result in scientific notation.
(5 X 10%)(7 X 105)

(5 - 7H(10* - 10°) - Use the Associative and Commutative properties.
35 X (10% - 10°) - Multiply 5 and 7.

35 X 104%53 — Add the exponents for the powers of 10.

35 x 10°

3.5 X 10! x 10° — Write 35 in scientific notation.

3.5 x 101 — Add the exponents.

Find each product. Write the answer in scientific notation.

1. (3 xX10H(5 X 10%) 2. (2 X 10%)(7 X 10%)

3. (8 X 10%)(5 X 10?) 4. (9 X 10%(7 X 10




Dividing Exponents

To divide powers with the same base, subtract exponents.

86 _ o6- 5 5
8_4 = R6-4 Z_3 = g5-3
= 82 = az
= 64
¢ For any nonzero number a,a" = 1.
=1 (—6)=1 4t = 4(1) = 4
e For any nonzero number a and any integer n,a " = gz .
a1 2-3 5 _ s 1023 _ 5,3
24_24 3cz_c2 56_536 52_2231
-1
53
=1
125
Simplify each expression.
5
1. % = 2. (—4)5+ (—4p = 3. (-3)2=
25 _ - 0 _
4 5= 5. (—8)0 = 6 5%—

Simplify each expression. Write your answer using only positive
exponents.

10. wd + w3 = 1. xb+xl =

-
g
&.l&.
ol <

Il




Angles

Vertical angles are pairs of opposite angles formed
by two intersecting lines. They are congruent.

Example 1: /1 and /3, /4 and £2

Adjacent angles have a common vertex and a
common side, but no common interior points.

Example 2: /1 and £2,/1 and 24
Two supplementary angles form a 180° angle.

Example 3: £1 and £ 4 are supplementary angles.
£ 3 is also a supplement of Z4.

[f you know the measure of one supplementary
angle, you can find the measure of the other.

Two complementary angles form a 90° angle.

Example 4: /5 and £ 6 are complementary angles.
£6is a complement of £5.

[f you know the measure of one complementary

angle, you can find the measure of the other.

1
4 X2
3

If ms4is 120°,
then m2.1 is 180° — 120°, or 60°.

LK

If ms5is 30°,
then mZ6 is 90° — 30°, or 60°.

Use the diagrams at the right for Exercises 1-5.

1.

2.

Vertical angles: 27 and

Adjacent angles: 210 and

Supplementary angles: 28 and

Complementary angles: 212 and

Vertical angles: £ 8 and

7
\'8\
10
9
~— ‘12 :
11 13

Find the measure of the supplement of each angle.

6. 38° 7. 65°

Find the measure of the complement of each angle.

9. 25° 10. 18°




Parallel Lines and Angles

Look at the figure at the right. /E
o Line AR is parallel to line CD (AB|CD) - 7 1 32 >
o Line EF is a transversal, . Z

Alternate interior angles lie within a pair of lines and on
opposite sides of the transversal.

O
\{
-
~
(W] )

Example 1: /3 and £5, /4 and 26

Alternate interior angles are congruent. If m/Z4 is 60°,
then m /6 is also 60°.

Corresponding angles lie on the same side of the
transversal and in corresponding positions.

Example 2: £1 and £S5, £3 and £7

Corresponding angles are congruent. If m21 is 120°,
then m /5 is also 120°.

Use the diagram at the right to complete Exercises 1-2.

1. Name the alternate interior angles. \
a. £1land £ ? b. £12and £_?_ - I -
. XM N
2. Name the corresponding angles. 16‘?
a. £16and £_?_ b. £14and £_?_
¢ £9and £_?_ d. Z1land £_?_

In the diagram at the right, € || m. Find the measure of each angle.
3. /1 4, /3

5. /6 6. /5 ) /3
5 %




Congruence

Congruence statements reveal corresponding parts. AABC = ADEF

Example 1: AB corresponds to DE. R £
£ C corresponds to ZF.
Corresponding parts are congruent (=).
A c D F

Example 2: AB = DE

LC=LF
B K
In the diagram at the right, ABCD = JKILM. A J
Complete the following.
1. LA= 2. KL= . A
3. LM= 4. DC = b M
Similarity
Similar polygons have congruent corresponding angles
. . . . B 12 C
and corresponding sides that are in proportion. 120° 60° L 6
The symbol ~ means is similar to. 8 g 4/120° 60
° 1209
Example: Is parallelogram 60° 120° K * 6 N
ABCD ~ parallelogram KLMN? A 12 D
(1) Check corresponding angles. LA=/K, /B=/L,/C=/M,and LD = /LN
(2) Compare corresponding sides. I’gg g = % % - % = %
D _8_2 DA _12_2

MN 41 NK 6 1

Tell whether each pair of polygons is similar. Explain why or why not.

1. 3

L] (N 6
4 4 40°
o o 45E7
[1 [] 50°




Angles in Triangles

The angles of a triangle add to 180°.

You can use the angle sum to find a missing angle measure.

R
46° 46°
0 S

m/Q + mLR +msS = 180° « Angle sum.
46° + m/LR + 46° = 180° « Substitute.

92° + m/4R = 180° « Simplify.

92° — 92° + m£LR = 180° — 92° « Subtract.

m/R = 88° « Simplify.

Determine the unknown angle measure in each triangle.
1. Y

40°

53°

72°




Translations

A translation moves every point of a figure the same | [ hade V\
distance in the same direction.

Triangle ABC is translated S units to the right and ‘ Al

4 units up. The image of AABCis AA'B'C'. /\ )

You can write a rule to describe a translation in the B C 5

coordinate plane.

To get the translation of ADEE you have to add

5 to each x-coordinate and add 1 to each y-coordinate. 6 |4 |2 Y7 2 | 4
> 4 ! +

|
D(-4,-1) — D'(1,0) E«%‘): E'/-z
\
]
|

E(—-6,-2) —> E'(-1,-1)
F(-6,-5) —> F'(-1,-4) F

(x,y) - (@x+5y+1)

Copy each figure. Then graph the image after the given translation.
Name the coordinates of the image.

1. right 5 units, up 1 unit 2. left 3 units, down 2 units
Ty N ST T T
af 4
+ - - + - - 4 4 4+ A B 4 <+
Q 4 4 4 4 4
A Bl | | ‘ : \
) 0 X o D C x
/ 2 | 4 [ 2 2 | 4
D Clr2 Y —2\7

Use arrow notation to write a rule that describes the translation
shown on each graph.




Transformations and Congruence
You can use transformations to determine congruence.

Determine whether the two triangles are congruent. If so, write a
congruence statement.

L y Sample method:

The triangles are on opposite sides of the
x-axis. Start by reflecting ALMN over the x-axis
toget AL'M'N’.

M N AL'M'N' and AXYZ are on opposite sides of
X the y-axis. Reflect AL'M'N'’ over the x-axis to
M NOl z Y get AXYZ.

S/ A reflection over the x-axis followed by a

1
1
1
i S reflection over the y-axis maps ALMN onto
v AXYZ.So ALMN = AXYZ.

Determine which triangles, if any, are congruent to AABC.

X y 1. APOR Yes O No ©
P
2. AXYZ Yes O No O
Z Y
R Q
0| N X
B
L 3. APQOR Yes O No O
M
A




Volume of Prisms and Cylinders

To find the volume of a prism or a cylinder, multiply the base area

B and the height A.
1) Find the base area B. | (2 Multiply base area B and
height A.
V = Bh
""" 14 B ={tw V = Bh
|=5yd =6-4 =24-5
: = 24 yd? = 120 yd?
£=6yd alat The volume is 120 yd>.
) B = nr? V = Bh
~—— =3 ~ 2826 yd? X 10
=~ 28.26 yd? ~ 282.6 yd3
h=10yd The volume is about 283 yd>.
r =_3_ yd

Find the base area and volume of each prism.

1.

4 cm

-
-
’I
=

5cm

6 ft

6 ft

B =
V=

Find the base area of each cylinder to the nearest hundredth. Then
find the volume of each cylinder to the nearest cubic unit.

5.
i
g O

6 ft

4cm




Volume of Cones and Pyramids

To find the volume of a pyramid or cone, multiply %, the base area
B, and the height A.

(@ Find the base area B. | (2) Multiply %, the base area
B, and the height A.

V =1Bh
‘f : B=tw vV =1Bh
=6-4 =1
9cm = 2(24)(9)
= 24 cm? T
4.cm =72 cm

6cm The volume is 72 cm3.

T B = nr V =1iBh
12cm =3 ~ 3(28.26)(12)
_ 2
l ~28.26 cm ~ 113.04 cm?
3em The volume is about 113 cm?>.

Find the volume of each figure to the nearest whole cubic unit.

1. o 2. T
f s om 16cm
T =

12m 5.8cm
12m




Spheres

Find the surface area and volume of a beach ball with a radius of &8 inches.

The surface area of a sphere is four times The volume of a sphere is four-thirds of the
the product of 7 and the square of the product of 7 and the radius r cubed.
radius r. 4
V= 3mr®  <—Volume of a sphere
S.A.=4nP?  -<<—Surface area of a sphere 4 03 .
= 47(8%) <—Substitute. = 37(8°) —<—Substitute.
= 256n -<—Simplify. _ %_,_OBQ % ~<—Simplify.

=~ 804 -=—1Use a calculator.

=~ 2145 -—Use a calculator.
The surface area of the beach ball is about

804 in.2. The volume of the beach ball is about 2.145 in.>.

A glass blower sells opalescent glass spheres. Find the surface area and volume of each sphere to the
nearest whole number.

1. blue:r = 2in. 2. green:d = 9cm




Scatter Plots

You can make a scatterplot to show data.

Elevation (m) 500 1000 | 1000 | 1500 1500 | 2000 | 2000
Temperature (°C) 18 14 12 11 10 8 6
Step 1 Use the horizontal axis to represent . 8‘ )\
elevation. The elevation ranges from 500 to
2,000. A reasonable scale is 0 to 2,000 where each 16
grid line increases by 500. u )|
(5]
Step 2 Use the vertical axis to represent the 2 "
temperature.The temperature ranges from 18°C 3 T )
to 6°C. A reasonable scale is 0 to 20 where each & 10 .
grid line increases by 2°C. = o
o
Step 3 Plot the data. For example, at an elevation
of 500 m, the temperature is 18°C. Plot (500, 18). 6 )
0 500 1000 1500 2000 2500
Elevation
1. What information is shown on the horizontal axis
2 22 °
of the scatter plot? (5,22)
20
2. What information is shown on the vertical axis _ED 18 4,18) o
of the scatter plot? 7 16
]
m 14
3. What does the highlighted point represent? g. 12 e (3,12)
2,10
§ 10 ( )o ¢ (3,10)
o5
4. How many hours did she have to babysit to 5 8((1,8)e *(2,8)
earn $227 )
£ 6 *(2,6)
2 |(1,5)e
4
2
0 1 2 3 4 5

Number of Dollars Tracey Earned Babysitting




Linear Models

A trend line is a line you draw on a graph to approximate the

50“
relationship between data sets. =
&
¢ To find the trend line, first plot the data. - 40
a
* Then look for a trend. Draw a line that has a slope 3 30
with the same trend. 8
* Make sure there are about as many points above the line § 20
as below it. E
< 10
¢ You can use two points on the trend line to calculate
its slope. Then you can use the slope and estimate the 0 s o . 9 -
y-intercept to write an equation to describe the line. ! ! ) 25
Laps Run
* You can use a trend line equation to estimate values and
make predictions.
Number of Laps 5 8 12 | 15 | 18 | 22 | 24 | 14
Amount Collected ($) 10 | 24 18 32 | 40 28 48 23
Plot the data and label the graph.
Seeding Height (cm) 9 14 16 20 | 38 42 54 | 62
Day 5 8 12 | 16 | 22 | 25 | 28 | 30
1. Draw a trend line to represent the data. 1
2. Find the slope of the trend line.
3. Estimate the y-intercept of the trend line.
4. Write an equation to describe the trend line.
5. Use the equation to predict the seedling height on

day 45.







Solutions






Square Roots

¢ The square of 5 is 25. T 12=1
5-5=52=25 : 2 =4
¢ The square root of 25 is 5 32— g [ perfect squares
because 52 = 25. l 42 =16
B T T 52 =125
V25 =35
Find each square root. Estimate to the nearest integer if necessary.
Use = to show that a value is estimated.
1. Vi6 2. V85 3. V26 4. V36
H = S =D o
5. V98 6. V40 7. V100 8. VI8
~ |0 = \O ~ Y
Cube Roots
7 g g § 1
“
% A1V

The cube of 3is 27.
3IX3x3=3" =727

The cube of 1is 1.
Ix1x1=13=1

perfect cubes

The cube of 5 is 125.
SX5%5=5 =125

£ & B Y
1P¥=1 3¥=27 53 =125
Find the cube root of each number.
1. 729 2. 125 3. 512
Q = ,
[ D %




The Pythagorean Theorem

The Pythagorean Theorem 1
hypotenuse " |
C/,// § leg
The sum of the squares of the lengths of the - ; a
legs of a right triangle is equal to the square N
of the length of the Aypotenuse. legh
@+ b= ¢

Example 1: Find the length of the hypotenuse.
a + b? = ¢2

342 =2 N\

9416 = ¢2 4em \\ ?

25 = ¢2 \\

V25 =¢2 N \

S=c¢

The length ¢ of the hypotenuse is 5 cm.

1' {// - N 2‘ 8 !"/,,« o «:\
C 2> ~ S
g ; 8m \Q e L
L 5in. S e
101n. 1Sm

. ,

The lengths of the legs of a right triangle are given. Find the length of the hypoteimse.

{ o {f‘;} T o R 49*{:0» o e
3. legs:6ftand8ft . . 4. legs:12cmandSem ~_
(o T e e L < 4| Y L«; -
hypotenuse: e B . hypotenuse: T -
Ie S - g =
O=c - — C
A ;;ﬁ ;ﬁ}.&» /“ -~ - . P ; ;:%“ ‘% .T}:H d
i o — e . I P
@ % i ; O or = C @ & o L—
} Qﬁ 1 t“:/ . - :,;LW
e - T %ﬂ e EE e -
254100 = C
”“‘“‘“:“““ A
s { ﬁ gf: {:{ {:’? - Mg e
(= '””“’é; i



The Pythagorean Theorem Continued

You can use the Pythagorean Theorem to find the length of a leg in a
right triangle.

Example: Find the length of the unknown side.

a’ + b? = ¢

& + b2 =10 N

36 + b% = 100 N
b% =100 ~ 36 em|  \10em
b2 = 64 \\
b= Vi e —
b=8

The length & of the unknown leg is 8 cm.

Find the missing leg length. If necessary, round to the nearest tenth.

T2

401t

oo

5. Marcus leans a 12-ft ladder against a wall to clean a window. If the base
of the ladder is 3 feet away from the wall, how high up the wall does the
ladder reach? If necessary, round to the nearest tenth.

1 e t
Lol € ot




Converse of the Pythagorean Theorem

You can use the Pythagorean Theorem to determine whether a
triangle is a right triangle.

a’+b% 2 ¢ « Use the Pythagorean Theorem.

5¢ <« Substitute 3 for a, 4 for b, and S for c.

it \'xkg\ﬁ P +42 2
\\ 9+16 2 25 « Simplify.
3ft 25=25
The equation is true so the triangle is a right triangle.
Determine whether the given lengths can be side lengths of a right triangle. i .
257t H,52=11.577 2P+ ANT=2TT

o5 3.

1&.‘ i ?\\ 2‘ \\\_ ;é«,@ - \"? = } ‘ L{ i» — % ér% E
\1 15m 211t \%9 ft

6in. | \(15 in, 45m| \11,
sl \\ N

|
‘ RN - N

B e e, o )
(17 /259 ¢ in. 25m 0E
e O N ES

Solving Two-Step Equations
4b + 5 = 17

Follow these steps to solve the two-step equation:

(1) Add or subtract on each side. 4b +5—-5=17 -5

4b =12
g . x 4b _ 12
(2 Multiply or divide to isolate the variable. A=
b=3 « Each
(3 Check by substituting your answer for the variable.  Check: 4b + 5 =17
(DX -y 4-3+5217
~ ¢ 17 =17v
:’;;9, = —=" “Solve each equation. 2 HOe - ﬂ( m‘;’i
. . 4. H+6=4 6. 2402 —3=5 g
?\' e :‘/;
; r = j= a=
q =20



Simplifying Expressions

A ferm is a number, a variahle, or the product of

a number and variable(s). The two terms in
—2x + 4y are —2x and 4y.

To simplify an expression, combine its like terms.
Perform as many of its operations as possible.

Simplify: 3a+5b—a+12b
Terms with exactly the same variable factor are = (3a — a) + (5b + 2b)
called like terms. In —3x + 4y + 5x, —3x and Sx =2a+7b
are like terms. Simplify: 2x — 4)
One way to combine like terms is by addition or =2x — 2(4)
subtraction. =2x — 8
¢ Add to combine like terms in 4y + y.
dyty=(4+1)y=35y
¢ Subtract to combine like terms in 2m — Sn.
2Zm—5Sm = (2 — 5Ym = —-3m
Combine like terms.
& 2 - T
e t2= G 2. 4c—c=___ > [ 3. ~h—h= "=t

Simplify each expression.
2o b - ey

R S . 75%
10. 3(m+4) - sm= ool

\

_ 2.
12. 4a+‘2§~8a§+1‘= Ho+3

M. (v—4)5=

ool o
T N el e

Sy -

O

1

—

Yy

1B.6s+5-(5-6)=_ =5 T L1

st S-5+4



Solving Multi-Step Equations

Combining terms can help solve equations.

Solve: Sn+6 +3n=22

Sn+3n+6=722

8n+6=722
Bn+6—-6=22-6

8n =16

8n _ 16
3 8

Commutative
Property

Check: Sh+6+3n=122
52)+6+3(2) 222

=0V

Sometimes you need to distribute a term in order
to simplify.

Solve: 4(x + 2) =28

4y + 8 = 28 ?iStribQﬁve
4x = 20 roperty
dx _ 20
4 4
x=5
Check: 4(n +2)=28
4(5+2) 228
28=28 Vv

Solve each equation. Check the solution.

1. a—4a =36 2. 3b—-5—-2b=5 3. 5Sn+4—-8r= -5
4, 12k +6=10 5 3x—4) =15 6. y—8+2y=10
P
>
PSR v L
@ So-H-2o=D (D 5o +i- 8 - @ B A
| Q‘: Land o "2\ 1 ,,Ey L % e s {:‘;} ﬁ{_ﬂ
D hy jprrensty t:} o ¥ i :f R : .
) S LR P
'4;: ‘::;} 4::{:':; ‘‘‘‘‘‘‘‘ . o W,E:Euw SRR \‘:’:’c"‘g E‘«o .
—_—2 - e -
A i i
)ﬁ e M“:; t/c . "5
”*\
) i
& g5+ {”@
= O
EN Ny S ;
e tE




Solving Equations with Variables on Both Sides

‘When an equation has a variable on both sides,
add or subtract to get the variable on one side.

Solve: —6m + 45 = 3m

—6m + om + 45 =3m + 6m {_Adé({m to
45 = 9m each side.
45 _ 9m
9 9
S=m
Check: —6m + 45 = 3m
—6(5) + 45 2 3(5)
15=13 v

Sometimes you need to distribute a term in order
to simplify.

Solve: S5(x —3)=32-2 e
Sy —15 =132 — 9 . Distributive

5¢— 15 =30 Property

5x = 45

Sx _ 45

5 5

x =9
Check: S(x—3)=32~-2
5(9-3)=32-2
30=30 v

Solve each equation. Check the solution.

1. 9 +35=4j 2, 135 =25 — 66

3. 2(5t—4) =12

B -t S

4. 6 =6(4g + 1) 5 7(t—2)~—t=4 6. 6w+ 4 =4dw+1




Types of Solutions

If an equation is true for all values of x:

a=a

If an equation is true for one value of x:

Xx=4a

infinitely many solutions one solution

d4x+8=4(x+2) Sx—3=-3x+5

4x + 8 =4x + 8 Distributive Sx=3+3=-3x+5+3 Add
Property Sy =—3x + & Simplify
dx + 8 — 4x =4x + 8 —4x Subtract Sx+3x=—3x+3r +8 Add
8=8 Simplify 8x =8 Divide
x=1

If an equation is not true for any values of x:
a=b
no solutions

6x +2 = 6(x — 1)

bx +2=6x—6 Distributive Property
bx —bx+2=6x—6x—6 Subtract
2=-6

Tell whether each equation has one solution, infinitely many solutions, or no solution.

1. 3x-2=x+6 2. 5x—10=5@ - 2) 3, 6x—1=6(x+2)

%
COe scdotich

. P . )
Nt Do solotian

4 B(x+2)=8x + 16 5 2(x—3)=2x+ 4 6. x+4=3x~-2)

0o Solutien) Ane Sl Mj

T . o7 . \\»

£ b
CQ -;Xf\ o é = {'é} ;}f ’M{‘ e
{7 ”(;3 s

P T

.

v

'

P8 e L o & A e

- & ,\\\ - — . . ¥
~ L

Tl




Reading Graphs
The graph at the right shows the outside temperature
during 16 hours of one day.

o~
QO
T o

o

* You can see how the temperature changed throughout
the day. The temperature rose 10°F from 4 AM. to 8 AM.
The temperature remained at 60°F for 4 hours, from

[
]
L §

Temperature (°F)
h W g o

12 PM. to 420 0
10° :
The graph at the right shows a train moving between 0"'4 A '8 AlM_ 12pm. : dpm. 8Pm.

stations. The train moves slowly while leaving the station. Time
Then it picks up speed until it reaches a cruising speed. It
slows down as it approaches the next station and gradually

T TCraising
comes to a stop. S o N BT I
spegmhg\ 1] ~slowing.down
* Since the graph is sketched to show relationships, the B :;,/ \{ L
axes do not need number scales. But the axes and the § P et
s LI T o7 R
parts of the graph should have labels to show what leaving Time T
they represent. station approaching
The graph at the right shows the altitude of an airplane during a flight.
Use the graph for Exercises 1-3.
1. What was the airplane’s altitude for most of the flight?
i s g
/\5 5 ’f : e g - {
2. How long did it take the airplane to reach an altitude T
of 12,000 £t7 N &
L O O TOTS § 8,000 / : A
3. The third segment in the graph is not as steep as the % 4,600}% f - X
. : vl \
first segment. What does this mean? T ,
$ . {1 B ‘
S ot ) [ g g 10 20 30 40 50 60
et dan o Slovwes T

R WL P Py
TN ™y




Function Rules

A function describes the relationship between two variables called the input
and the output. In a function, each input value has only one output value.

Function: v To find output y, substitute values for input x
y=2x+4 into the function equation.

T 1

R N == — +
output variable y  input variable x For x 100y =2(~10) + 4

y=—16

You can also show input/output pairs using

You can list input/output pairs in a table. function rules.

y=2x+4| Inputx Output y Function rule:
-10 ~16 y=2x+4
=2(-10)+ 4= ~16
_s 6 y =2(~10)
T 1
o 4 input outpui
1 6
Find y when x = 0.
y=2(0) +4
y=4
Use the function rule y = 3x + 1. Find each output.
4. ywhenx =0. 5. ywhenx =1
=3O )+1 =3 y+1

1

-1 =_Y4
6. ywhenx = 3. 3 i"‘:\&"% 7. ywhenx = -6, 3[”59) all
LG —177

Proportional Relationships
A proportonst rebationship s a relationship between npuis and
outpuls tn which the ratio of Inputs and ouipuls 8 always the same,

Gaflons of Gas Cost {3)
! 3 L3 Write the ratio of each
2 § W = 103 input to s corresponding
, Uty
3 9 39 = 1 ) o
S T — Then simplify.
4 12 H1T = 13

The ratios wre all the same, so the relutionsdip 5 proportional,

Destermine if the relustionship i proportional.

£ .
X ¥ ] f
3 8
~1 A 15 sl
2 & {g’ ;3 4 32
e 12 i 36 48
cant S




Linear Functions

A function is linear if the relationship between A function is not linear if the relationship
the changes in variables is constant. between the changes in variables is not constant.
£ 1 +2 3 i 2
X 1 2 3 5 x 2 4 6 8
y 3 6 9 15 ¥ 4 | 6 10 16
1 1 2_1 2.7 2_1 2_1
3 3 6 3 2 4 2 6 3

Determine if the function represented in the table is linear.

A2 Y

e Y R
oy TSI Y S
x -4 -2 1 5

X -2 | -1 1 2

y =20 | 3 |7 y | 7| 4 | 4 |7
T A A ) REETEDT 2 3A

NS ™o




Finding Slope

change in y
change in x*

The slope of a line is

found by using two points on the line. T

Find the slope of the line that passes through these two points:
{4,3) and (2, —1).

* Tofind the change in y, subtract one y-coordinate from the other:

G-(-1)=4

* To find the change in x, subtract one x-coordinate from the other;
(4 -2)y=2.

When you find the slope of a line, the y-coordinate you use first for the rise must belong to the same
point as the x-coordinate you use first for the run.

changeiny 3 - (~1)
change in x 4 -

The slope of the line is: = % =2

2; 24 N — Y
Al » 3=(H)
- 5 T3 \
v P 2.4 e
2 R E
, -2
A '
B
slope = S
. -
2l O-C
N 0 x
— T
G e ;.g;?; 1




Finding Slope Continued

Find the slope to compare the rate of change.

Use two values from a table. Use the equation y = mx + b.
1 2 3 4 y=2x+5
y 1 4 7 10 y =mx +b,
(2,4) and (4, 10) 4 The slope is m, which is 2.
siope:lff—gir:g»:i y=2x+5

3 > 2, so the function in the table has the greater rate of change.

For Questions 1-4, match each linear function with its rate of change.

1. Austin pays a registration fee of $10 plus $1 for every audiobook A. 4
_he borrows. ~ /
P N\
\
\
‘ \
2. x 1 3 4 6 [l—% =2_ _/ B3
- =7 =2/
C y 5 9 | 11 | 15 | H-2 %

3. (L5, o= O & .

.2
A -
4

Yy =3 -1 I D.1




Graphing Linear Functions
You can graph a function in the coordinate plane. To plot points for the
graph, use input as x-values (x-axis) and output as y-values (y-axis).

output as y-values input as x-values
Voo
y =2x+4

This function has the form of a linear equation and is called a linear
function. To draw its graph, use

slope and y-intercept: y=2x+4 o R
P [
slope = 2 B R Y, 24 e
y-intercept = 4 7 £
ar 5,% £ .
— =Dy rise
plot points from a table and ‘ slope =+ =
- x|y |
connect them in a line. 2 ;
0 4 - / E X
{6 ~4L~i?:¥/i-q” 12334
2 8
Graph each linear function.
1. y=3x+tO 2. y=2x—-2

4




Writing an Equation of a Line

You can use the graph of a linear function to write its function rule.
First, you need to find the slope and the y-intercept.

f’“\‘
V' From the graph, the slope (m) is ——% y
@ The point (0, 3) is on the graph so "‘* 4 — ” ;
the y-intercept (b) is 3. A -
@ Substitute in the slope-intercept form. N \\ %X
o 2 4 ™

yt——%x+3

The function rule is y = m%—x + 3.

Identify the slope and y-intercept of each graph. Then write a linear

. v 4. y >
L d 1/ T
T “b=O oy 2" ==
. A ,
) —~
W =-"s%t0 = 2% —|
!




Solving Systems of Equations by Substitution
You can solve systems of equation by substitution.

—2x + 4y =2
x+y=8

Step 1 Solve one of the equations for one of the variables.
x+y=28 « Write the second equation.

y=-x+8 « Subtract x from both sides.

Ste§ 2 | Substitute —x + 8 for y in the other equation.

—2x + 4y =2 « Write the first equation.

—2x+4(—x+ 8 =2 « Substitute —x + 8 for y.

—2x —4x + 32 =2 « Use the Distributive Property.

—6bx +32=2 « Simplify.

—6x = —30 « Subtract 32 from each side.
x=35 « Divide each side by —6.

Step 3 Substitute 5 for x in either equation and solve for y.
x+y=8 « Write either equation.

S+y=28 « Substitute 5 for x.

y=3 « Subtract 5 from both sides.

The solution is (5, 3).

Solve each system by substitution. Check your answer. -+ ol
= ;@D 1. ) Qi 1 - -
)
—2x — y = 2




Solving Systems of Equations by Elimination

You can solve some systems of equations by adding.

Step 1: Eliminate one variable. Step 2: Substitute the value you found
into one equation.
2x + 3y =12
2x + 3y =12  « Write either equation.
x — 3y =-3
3x+0=9 <« Add 2(3) +3y = 12  « Substitute 3 for x.
x=3 <« Solve for x. 6+3y =12 < Simplify
3y=6  « Divide by 3.

y=2  «Solvefory.

The solution is (3, 2).

Solve each system of equations by elimination. Check your solution.
. x+y=9 2. 3x+2y=12
x—y=1 x—2y=6

(?f) J L’”@ ( 2y ”’”“;}

- _
@ Yy =4 2 Zxxay ==
» kY . H {"
(e = § T .
d b
-
0 s =<
A=\ I
— v 3”“5
. S
ST
=] [ =2
LV R E—
%
B ::i"‘gj‘ = o
: { :;r»\} 4 {W }&% m:%f
A
(o O 7 -
—( TG
— =T
. —



Scientific Notation

To write a number such as 67,000 in scientific
notation, move the decimal point to form a
number between 1 and 10. The number of places
moved shows which power of 10 to use.

¢  Write 67,000 in scientific notation.

6.7 is between 1 and 10. So, move the
decimal point in 67,000 to the left 4 places
and multiply by 10%.

67,000 = 6.7 x 10¢

To write scientific notation in standard form,
look at the exponent. The exponent shows the

number of places and the direction to move the
decimal point.

*»  Write 8.5 X 10° in standard form.

The exponent is positive 5, so move the
decimal point 5 places to the right.

8.5 X 10° = 850,000

Write each number in scientific notation.

1. 6,500, 2. 65,000 3. 6,520
G N0 GBS Ryt L.OHAYIO”

Write each number in standard form.

10. 4 % 10¢ H oo™

n 4x108  HOOOOOD

Multiplying Exponents

¢ To multiply numbers or variables with the same base, add the exponents.

Simplify 32 - 34
33 . 3»’4 = 3(2; 4
= 36

Simplify n? - nt
npt = pldtdy

ﬁn?

Simplify (—4)* - (—4)°

= (-4

* You can also simplify expressions with exponents.

62 2x5=6-2-x2. 5

_ 1242 +9)

[

= _12x"

Use the Commutative Property of Multiplication

Add the exponents.
Simplify.

Write each expression using a single exponent.

1. 5 -5 - 2. @&

5— {

a

3. (=8)*- (=8)

D
N
| @)

-~

S

Find each product. Write the answer in scientific notation.

10. 2x3 - x2
&x%’

11, —4x3.




Multiplying Scientific Notation
* To multiply numbers in scientific notation.

Find the product (5 X 10%)(7 X 10°). Write the result in scientific notation.
(5 X 10%(7 x 10%

(5 - H(10* - 105) « Use the Associative and Commutative properties.
35 X (104 - 109 - Multiply 5 and 7.

35 X 10473 - Add the exponents for the powers of 10.

35 x 10°

3.5 X 10! x 107 — Write 35 in scientific notation.

3.5 x 10% - Add the exponents.

Find each product. Write the answer in scientific notation.

- v loT
1L EBX1096x10) 1Sy 107 2. (2 10)(7 X 10
1. S 108 PRI
3. (8 X 10%9)(5x 10%) Ho x 10" 4. (9% 1097 x 10 &2 w0

é&‘ ~ A f E; A‘j ‘%.w;‘ L 3,,%"’0%"3 é»%;
“ '}{; % @ Q&E @ ‘j\ ‘}5; i [




Dividing Exponents
To divide powers with the same base, subtract exponents.

6 . S ¢
g:‘i — 8’5—4 i;- o a.‘.“",}
= §2 = g2

= 64

¢ Tor any nonzero number a,a" = 1.
F=1 (=6 =1

For any nonzero number g and any integer n,a™ " = iﬁ .

4t = 4(1) = 4

2.3 53 _ e
5 3::“—6—2 56—53’3 5 2731
=L - §-3 — 9,2
=16 =5 =2z
~1
53
=1
125
Simplify each expression.
R N W"“*“““‘i .
1. g—;— = {g* 2. (_‘4)5 - (“’4)3 e »M\:M 3, (”‘3)"2 - ':M“\;‘”“”
. L L
4. % = "::;?N 5. (—8)" = ﬁ 6. 5;; = ==
2 52
Simplify each expression. Write your answer using only positive
exponents,
= ) -y N e
0. wPrwi=_ (o~ 1M, x+xl = e 12.§§= A




Angles

* Vertical angles are pairs of opposite angles formed
by two intersecting lines. They are congruent.

Example 1: 1 and /3, 24 and /2

* Adjacent angles have a common vertex and a
common side, but no common interior points.

Example 2: £1and 22, 21 and /4
* Two supplementary angles form a 180° angle.

Example 3: /1 and 24 are supplementary angles.
£.3 is also a supplement of /4.

If you know the measure of one supplementary If ms4is 120°
angle, you can find the measure of the other.

* Two complementary angles form a 90° angle.

Example 4: 25 and £6 are complementary angles.
£6is a complement of /5. 6 %

-
o

If you know the measure of one complementary If ms5is 30°,
angle, you can find the measure of the other.

then m/1is 180° — 120°, or 60°:

then m/ 6 is 90° — 30°, or 60°.

Use the diagrams at the right for Exercises 1-5.
7
1. Vertical angles: /7and / O{ 8

2. Adjacent angles: 2/10and £~ oo /. ]

3. Supplementary angles: /8 and / 9 ~¢ L]

4. Complementary angles: #12and /£ | "%

5. Vertical angles: 2 8 and L 1O ~J1 {213

Find the measure of the supplement of each angle.

6. 38° - 7. 65° .
RES LS

Find the measure of the complement of each angle.

9. 25° , 10. 18°

65" yEi




Parallel Lines and Angles
Look at the figure at the right. / E
1/2

o Line AF is parallel to line CD (AB|CD) «

. >
s Line EF 1sa transversal,

T8
o
N
[
me

Alternate interior angles lie within a pair of lines and on
opposite sides of the transversal.

O
w
m
-4
e

Example 1: /3 and /5, /4 and /6

Alternate interior angles are congruent. If m/ 4 is 60°,
then m/6 is also 60°.

Corresponding angles lie on the same side of the
transversal and in corresponding positions.

Example 2: /1 and £5, /3 and 27

Corresponding angles are congruent. If m/. 1 is 120°,
then m/35 is also 120°.

Use the diagram at the right to complete Exercises 1-2.

1. Name the alternate interior angles. \
a /1land 2 _?_ b. £12and £ ?_ . I
JARS L4 \
« 13\14 .
2. Name the corresponding angles. 16&5
a. £16and 2 7 b. Z14and 2_7_
L1 e
¢ /Z9and 2 7 d Z1land 2 7
ya E’ 2 2 ; %

In the diagram at the right, ¢ || m. Find the measure of each angle.
3. 21 4, /3

4 Ll o %%‘:’i iésﬂ%z.h
) e,

5 /6 6. /5
20 %)




Congruence

Congruence statements reveal corresponding parts.

AABC = ADEF

B E
A ¢ D F
8 LK
A : J
C L
D M

Example 1: AB corresponds to DE.
£ C corresponds to £F.

Corresponding parts are congruent (=).

Example 2: AB = DE
LU= LF

In the diagram at the right, ABCD = JKIM.
Complete the following.

2. KL= [2C

1. 2A= 2L O
3. /M= L @ 4, DC= m |
Similarity

Similar polygons have congruent corresponding angles i
and corresponding sides that are in proportion. %1 o0° GOO/G L8 M
The symbol ~ means is similar to. y % 4/ 12 zo“i’

: /8071207
Example: Is parallelogram 60° 120°/ K 6 N

A 12 D

ABCD ~ parallelogram KLMN?

1) Check corresponding angles. LA=/K /B=/L /C=/M,and /D= /N

2° Compare corresponding sides. f%% = g = % % = %2' = %
D _8_2 DA _12_2
MN —471 NK 6 1

Tell whether each pair of polygons is similar. Explain why or why not.

1?‘ 2.
8
4 ot
|
4 4 B 6
1 i — n
4 8
3 é { 4 S W
o bl ot

& i

A

9

12

L
50

2
|

c

Yes

402"
ff’

,I’Kf
502 '
L

8

X

6

Y

. 40"
45[ ;?ms
7 80°

i -
Bt sonn kM el

3




Angles in Triangles

The angles of a triangle add to 180°.

You can use the angle sum to find a missing angle measure.

miLQ +msR +msS = 180° « Angle sum.
46° + m/ R + 46° = 180° « Substitute.

92° + m/ R = 180° « Simplify.

92° — 92° + msR = 180° — 92° « Subtract.

ms R = 88° « Simplify.

Determine the unknown angle measure in each triangle.
1. Y P,
40° 10 B

53 | | o= "7




Translations

A translation moves every point of a figure the same
distance in the same direction.

Triangle ABC is translated 5 units to the right and
4 units up. The image of AABCis AA'B'C".

You can write a rule to describe a translation in the
coordinate plane.

To get the translation of ADEF you have to add
5 to each x-coordinate and add 1 to each y-coordinate.

D(—4,-1) — D'(1,0)
E(—6,-2) — E'(-1,-1)
F(—-6,-5) — F(~-1,-4)
(x,y) - (x+5y+1

~a

Copy each figure. Then graph the image after the given translation.

Name the coordinates of the image.

1. right 5 units, up 1 unit 2. left 3 units, down 2 units

y o

- 3
£ ]

" =TT
21 QE >
A B # !

A E

N\

TR

D

W\
2

7 e

3 H i
D* (1 N2 w0 ) C s
{;;E S Ly @ — o
o, , } #
y ) N
Eey 7

s
2R NN BV e Sap—y
{:., ﬂi«jgi

Use arrow notation to write a rule that describes the translation

pyY

shown on each graph.
R 2 | 4.
p & R .
RN ANEANE: «
AN ~F'4 -4
NEl G i}
-
!

E9




Transformations and Congruence
You can use transformations to determine congruence.

Determine whether the two triangles are congruent. If so, write a
congruence statement.

T ¥ R Sample method:

- D ’ The triangles are on opposite sides of the
x-axis. Start by reflecting ALMN over the x-axis
toget AL'M'N'.

; AL'M'N’ and AXYZ are on opposite sides of
x the y-axis. Reflect AL'M’'N’ over the x-axis to
I Nz Y get AXYZ.

1 :

E / A reflection over the x-axis followed by a
' reflection over the y-axis maps ALMN onto
v | AXYZ.So ALMN = AXYZ.

Determine which triangles, if any, are congruent to AABC.

,« ~
y | 1. APOR @g} No ©
2. AXYZ Yeso  (Nob)

3. APQR— (YesO)  Noo©
e
FA\N J e

|




Volume of Prisms and Cylinders

To find the volume of a prism or a cylinder, multiply the base area

B and the height A.

1> Find the base area B.

'2: Multiply base area B and
height 4.

V = Bh
””” 4 B = fw V = Bh
fi=5yd =64 =24-5
= 24 yd? = 120 yd*
f=byd ¢ The volume is 120 yd”.
~—— = .32 = 28.26 yd? x 10
= 28.26 yd? =~ 282.6 yd3
h=10yd The volume is about 283 yd?,
r=3yd

Find the base area and volume of each prism.

1. 2 4 |
4 cm ; |
y 16 ft
o V-  a | ]
- Tom f'j.”“ v’
5cm of
6 ft
_ 2D e B = 56 o™

~ 1
=210

Find the base area of each cylinder to the nearest hundredth. Then
find the volume of each cylinder to the nearest cubic unit.




Volume of Cones and Pyramids

To find the volume of a pyramid or cone, multiply %, the base area

B, and the height A.
"1 Find the base area B. | 2) Multiply % the base area
B, and the height A.
v = 1Bh
B=tw v =1Bh
S04 = 32909
= 24 cm? S
= 72 cm-
The volume is 72 cm3.
B o= gl Ve i‘f}’k
=32 ) ~ 1(28.26)(12)
e =~ 113.04 cm?
The volume is about 113 cm?.

Find the volume of each figure to the nearest whole cubic unit.

1. ,,i 4 ‘ N AN 2
T \g*mi‘\ﬁ‘f {*“’}‘: fﬁnp\s }
b
12 om o
3' 4-’




Spheres

Find the surface area and volume of a beach ball with a radius of & inches,

The surface area of a sphere is four times
the product of 7 and the square of the
radius .

S.A. = d4xr”’  <—Surface arca of a sphere
= 47(8%) =—Substitute.
= 256m ~—Simplify.
= 804 -=—TUse a calculator.

The surface area of the beach ball is about
804 in.2.

The volume of a sphere is four-thirds of the
product of # and the radius r cubed.

V= %ms

=—Volume of a sphere

- %,;(33_) -« Substitute.

= 208, Simpliy
= 2145  -=—Use a calculator.

The volume of the beach ball is about 2.145 in2.

A glass blower sells opalescent glass spheres. Find the surface area and volume of each sphere to the

nearest whole number.

1. blue:r = 2 in.

2. green:d = 9cm

SA= SO oM nT=So SHr=10]7 cwm:
N 33 Hlin e 3 \ = RCHa cvn
T~ , T - ~ 5 - ‘“‘1 o5
Oep=me” © Sh=H(>1(97)
’“‘\Q} ] . o N P
L (20 LO1T.%6
90> H
{
i
\ - 3 f Yy NS g™
% - i o A Fo R
V= = ¢ v =3G M)
i
" N | -
f{" (2143 2°) | S0%2.0&
D I ’
I sw:? C{
NN




Scatter Plots

You can make a scatterplot to show data.

Elevation (m) 500 1000 | 1000 | 1500 | 1500 | 2000 | 2000
Temperature (°C) 18 14 12 11 10 8 6
Step 1 Use the horizontal axis to represent 1 8’ L e
elevation. The elevation ranges from 500 to ‘ S
2,000. A reasonable scale is 0 to 2,000 where each 16
grid line increases by 500. y .
o
Step 2 Use the vertical axis to represent the = )
. o w12 .
temperature. The temperature ranges from 18°C g .
to 6°C. A reasonable scale is 0 to 20 where each 3 10 .
grid line increases by 2°C. = g
L
Step 3 Plot the data. For example, at an elevation - i
of 500 m, the temperature is 18°C. Plot (500, 18). 6 R ey
g | 500 1000 1500 2000 ES{;O
Elevation

1. 'What information is shown on the horizontal axis

~ of the scatter plot? 22 52"
> D@ﬁfs CS 20 TOO «:é 20 o
2. What information is shown on the vertical axis %ﬂ 181 o & 18) ¢
of the scatter plot? ‘ ?», 16 ‘ '
N oure, oa ‘}w S ”?‘“@%’“‘\g E 14 -
3. What does the highlighted point represent? g_ 12 | a (3,12)
L{ \r\rva Yy s — §§ % % 10 2, 10)' ; li (3 10} |
4. How many hours did she have to babysit to ;;:3 81(1,8) e (2,8
earn $227 E , L
Secur : j Lye @O
/\\ 2
0 1 N 4 5

umber of Dollars Tracey Earned Babysitting




Linear Models

A trend line is a line you draw on a graph to approximate the sph
relationship between data sets.
2 i
¢ To find the trend line, first plot the data. = 40
¥}
* 'Then look for a trend. Draw a line that has a slope g 30
with the same trend. 8
« Make sure there are about as many points above the line g 20
as below it. E
< 10} -
¢ You can use two points on the trend line to calculate
its slope. Then you can use the slope and estimate the T 1n 1s —
v-intercept to write an equation to describe the line. 0 N ;,lU 0 2
Laps Run
* You can use a trend line equation to estimate values and
make predictions.
Number of Laps 5 8 12 0 15 | 18 | 22 | 24 | 14
Amount Collected (%) 10 | 24 18 32 40 28 48 23
Plot the data and label the graph.
Seeding Height (cm) 9 | 14 | 16 | 20 | 38 | 42 54 | 62
Day 5 8 12 | 16 | 22 | 25 | 28 | 30

1. Draw a trend line to represent the data.
2. Find the slope of the trend line.

o

3. Estimate the y-intercept of the trend line.
A

4. Write an equation to describe the trend line.

% N :;\\7& "’\?\:“ g M;‘om

5. Use the equation to predict the seedling height on g
day 45. ! f
_L»« S~ / Mol B0 e e 3Rl B e0E S
SHE -
IDIEHS!
= }fx “’“‘z‘\“«;\} N‘: "”“
w
oo
o









