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Diagnostic Test

Part 1

This section is not timed, but you should be able to complete these 25 questions in 40 minutes.
You may NOT use a calculator on this section.

1. Simplify 45× 27

A 3 15
B 9 15
C 72
D 121

GLE 1

2.
8

2
is between

A 0 and 1
B 1 and 2
C 2 and 3
D 3 and 4

GLE 2

3. What is sin ?

12

AC

B

8

4  5

A
2 5

5

B
5

2

C
3

2

D
2

3
GLE 3

4. The two trapezoids below are similar.

30

24

20

26
30

45

39

What is the height of the larger trapezoid?

A 16
B 30
C 36
D 32

GLE 4

5. Which equation could be the line of best t
for this scatter plot?

A
ve

ra
ge

 S
pe

ed
 o

f 
V

eh
ic

le
s

Number of Vehicles/Mile of 2 lane road

15 Day Counts at 2 p.m.

100 200 300 400 500 600 700 8009000
20

25

30

35

40

45

50

55

60

65

70

A = 5
9
+ 8

B = 1
19

+ 74

C = 5
9
+ 8

D = 1
19

+ 74
GLE 5
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Chapter 1 Real Numbers

1.15 Solving Problems Using a Number Line

Solve problems 1–5 using the number line below. Choose the best letter to t your answer.

1. ÷ 2 =

2. ( 4)× 2 =

3. =

4. × =

5. ÷ =

Solve problems 6–10 using the number line below. Choose the best letter to t your answer.

6. ÷ ( 1) =

7. × 1
2
=

8. ( 600) =

9. ( 3)× =

10. × ( 1
2
) =
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2.6 Dividing Roots

2.6 Dividing Roots

When dividing a number or a square root by another square root, you cannot leave the square root
sign in the denominator (the bottom number) of a fraction. You must simplify the problem so that
the square root is not in the denominator. Look at the examples below.

Example 15:
2

5

Step 1:
2

5
× 5

5

The fraction 5
5

is equal to 1, and multiplying by 1
does not change the value of a number.

Step 2:
2× 5
5

=
10

5
Multiply and simplify. Since 5× 5 equals 5, you
no longer have a square root in the denominator.

Example 16:
6 2

2 10

In this problem, the numbers outside of the square
root will also simplify.

Step 1:
6

2
= 3 so you have

3 2

10

Step 2:
3 2

10
× 10

10
=
3 2× 10

10
=
3 20

10

Step 3:
3 20

10
will further simplify because 20 = 2 5, so you then have

3× 2 5

10

which reduces to
3 5

5
.

Simplify the following division problems.

1.
9 3

5

2.
16

8

3.
24 10

12 3

4.
121

6

5.
40

90

6.
33 15

11 2

7.
32

12

8.
11

5

9.
2

6

10.
2 7

14

11.
5 2

4 8

12.
4 21

7 7

13.
9 22

2 2

14.
35

2 14

15.
40

15

16.
3

12
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3.9 Angle Applications

3.9 Angle Applications
Using angle rules, workers in diverse elds can develop new innovations, complete creative projects,
and maintain uniform designs.

Example 2: An architect examined the drawing below. Using the ancient Incan building
system of interlocking similar trapezoidal blocks, the architect hopes to create a
wall which is resistant to earthquakes. What is the measure of the angle labeled

?

Solution: Using the rules of supplementary angles, we nd that angle is
180 65 = 115 . Using the rules of alternate interior angles, we nd the 115
angle to be the same as .

Examine the problems below. Using the rules you have learned in this chapter, solve for .

1. Mr. Ramirez is installing a new slide at the city park. In order to be certain the slide is welded
properly, he needs to know the angle where the supporting beams meet the slide. Knowing the
sum of the angle measures of a triangle, which of the following statements is true?

A The right angle plus = 135
B The right angle minus = 30
C 30 + = 45
D 30 + the right angle = 110

30°

90°

2. Danny and Eddie are trying to come up with the ideal model for a high- ying kite. Knowing
the sum of the angle measures of a triangle and the laws of congruent shapes, which of the
following statements is correct?

A =
B + = 90
C = 45
D = 15
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4.11 Area of Sectors

4.11 Area of Sectors

A sector of a circle is a region bounded by a central angle and its intercepted arc. In the circle

below is a central angle measuring 80 . Therefore, AB is 80 . and AB form a
sector of the circle.

Example 6: Find the area of the sector formed by and AB .

O

A

B 10
 c

m
80°

Step 1: The area of a sector is a fraction of the area of the circle. So we must nd the
area of the circle.
= 2

= 3 14× 102 = 3 14× 100 = 314 cm2

Step 2: Now we need to nd the fraction of the circle that the sector occupies.
Remember that the sum of the measures of the central angles of a circle is
360. The fraction that the sector occupies is the measure of the central angle,
denoted by the letter , divided by 360.

Fraction that sector occupies =
360

=
80

360
=
2

9
Step 3: Now we can calculate the area of the sector.

=
360

2 =
2

9
× 3 14 cm2 × 102 = 628

9
cm2

Simpli ed, = 697
9

cm2

Each of the following is a measurement for a central angle. Calculate the fraction of a circle
that the central angle occupies. Simplify your answers.

1. 30

2. 2

3. 16

4. 52

5. 45

6. 72

7. 120

8. 270

9. 15

10. 108

11. 60

12. 90

Find the area of the sector bounded by and XZ in each of the following circles. Use
= 3 14.

13.

36°

X

Y

Z

5 
cm

14. X

Y75°

10 in

15. X Z

Y
20° 18

 c
m

16.

Y

100°2 ft
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5.10 Introduction to Trigonometric Ratios

Use the pictures to help solve the problems.

1. An F-22 is ying over two control towers.
There is a point above the two towers
where the ghter pilot can get a clean signal
to both the towers. If he is 120 feet from
tower one and is making a 59 angle with the
two towers, nd the distance, , the F-22 is
from the second tower and nd the distance, ,
between the two towers.

Tower 1

Tower 2

59°
x

y

120 ft

2. Sandra is trying to use her old cell phone to
call her best friend. She can be no more
than 3 miles from a tower in order to get
a signal for her phone. If the telephone
tower is 252 feet tall, nd the angle of
elevation, , when Sandra’s phone is the
maximum 3 miles from the tower.
HINT: Convert 3 miles to feet rst.

1 mile = 5280 feet
m

3 mi

25
2 

ft

3. Sir Stephen is returning from ghting a war. His rst concern on his homecoming journey is
to see if his family’s banner still ies above their castle. If the ag rises 95 feet above his head,
and he emerges from the forest 185 feet from the tower, at what angle, , is his line of sight to
the banner?
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6.5 Ratio and Proportion Word Problems

6.5 Ratio and Proportion Word Problems

Example 4: A stick one meter long is held perpendicular to the ground and casts a shadow
0.4 meters long. At the same time, an electrical tower casts a shadow 112
meters long. Use ratio and proportion to nd the height of the tower.

Shadow x

112 meters

1 meter

0.4 meters

Step 1: Set up a proportion using the numbers in the problem. Put the shadow lengths
on one side of the equation and put the heights on the other side. The 1 meter
height is paired with the 0 4 meter length, so let them both be top numbers. Let
the unknown height be .

shadow object
length height

0 4

112
=

1

Step 2: Solve the proportion as you did on page 88.
112× 1 = 112 112÷ 0 4 = 280

Answer: The tower height is 280 meters.

Use ratio and proportion to solve the following problems.

1. Rudolph can mow a lawn that measures
1 000 square feet in 2 hours. At that rate,
how long would it take him to mow a lawn
3 500 square feet?

2. Faye wants to know how tall her school
building is. On a sunny day, she measures
the shadow of the building to be 6 feet. At
the same time she measures the shadow cast
by a 5-foot statue to be 2 feet. How tall is
her school building?

3. Out of every 5 students surveyed, 2 listen
to country music. At that rate, how many
students in a school of 800 listen to country
music?

4. Butter y, a Labrador retriever, has a litter
of 8 puppies. Four are black. At that rate,
how many puppies in a litter of 10 would be
black?

5. According to the instructions on a bag of
fertilizer, 5 pounds of fertilizer are needed
for every 100 square feet of lawn. How
many square feet will a 25-pound bag cover?

6. A race car can travel 2 laps in 5 minutes. At
this rate, how long will it take the race car to
complete 100 laps ?

7. If it takes 7 cups of our to make 4 loaves
of bread, how many loaves of bread can you
make from 35 cups of our?

8. If 3 pounds of jelly beans cost $6 30, how
much would 2 pounds cost?

9. For the rst 4 home football games, the
concession stand sold a total of 600 hotdogs.
If that ratio stays constant, how many
hotdogs will sell for all 10 home games?
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Chapter 7 Plane Geometry

Chapter 7 Test

1. How many square feet of sod are needed to
cover a 9-foot by 60-foot lawn?
A 69 square feet
B 138 square feet
C 270 square feet
D 540 square feet

2. The gure below is a circle inscribed in
a square. What is the area of the shaded
region?

14 cm

A 44 square centimeters
B 168 square centimeters
C 196 square centimeters
D 616 square centimeters

3. What is the area of the gure below?
8 in

5 in

12 in

A 25 in2

B 50 in2

C 100 in2

D 480 in2

4. Using the formula = 1
2

, nd the area of
the triangle below.

9 cm
16 cm

11 cm

24 cm

A 49 cm2

B 132 cm2

C 264 cm2

D 3 456 cm2

5. What is the perimeter of a hexagon if each
side measures 8 inches?

A 48 inches

B 40 inches

C 32 inches

D 24 inches

6. Find the area.

A 48 inches2

B 24 inches2

C 132 inches2

D 144 inches2

7. Find the area.

h = 7 cm

b = 4 cm

A 28 cm

B 28 cm2

C 22 cm

D 22 cm2
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Chapter 8 Solid Geometry

8.2 Properties of 3 Dimensional Figures

The charts below show in detail the properties of 3 dimensional gures.
A at surface on a solid gure is called a face. All of the gures below, except the sphere, has
at least one face. The at bottom of a gure is called a base. The pyramid, cube, cylinder and
cone all have a base. If the gure has a at top and a at bottom and the at top and bottom are
parallel to each other, both are called bases. The cube and the cylinder have two bases. Although
not shown below, any prism also has two bases.

A vertex is a point on the gure. Some of the gures below have one or more vertices (the plural
form of vertex). The circles on the gures below are showing where each vertex is on the gure.

An edge is a line segment on a gure. A line segment must be straight, not curved. The arrows in
the gures below are pointing to each line segment on the gure.
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Chapter 9 Coordinate Geometry

9.5 Equations of Parallel Lines

If two linear equations have the same slope but different -intercepts, they are parallel lines.
Parallel lines never touch each other, so they have no points in common.

Example 4: Consider line shown in Figure 2 at right.
The equation of the line is = 1

2
+ 3.

What happens to the graph of the line if the
-intercept is changed to 1?

Rewrite the equation of the line replacing the -intercept with 1. The equation
of the new line is = 1

2
1.

Graph the new line. Line in Figure 2 is the graph of the equation = 1
2

1.
Since both lines and have the same slope, they are parallel. Line , with a

-intercept of 1, sits below line , with a -intercept of 3.

Put each pair of the following equations in slope-intercept form. Write P if the lines are
parallel and NP if the lines are not parallel.

1. = + 1 _____ 4. = 3 1
3

_____ 7. = 4 1
4

_____
2 2 = 6 3 + = 6 3 + 4 = 4

2. 2 + = 6 _____ 5. = 2 _____ 8. + = 5 _____
2 = 8 = 2 + 14 5 = 2

3. + 5 = 0 _____ 6. = + 2 _____ 9. 4 = 0 _____
5 + 5 = = + 4 4 = 8

9.6 Equations of Perpendicular Lines

Now that we know how to calculate the slope of lines using two points, we are going to learn
how to calculate the slope of a line perpendicular to a given line, then nd the equation of that
perpendicular line. To nd the slope of a line perpendicular to any given line, take the slope of the

rst line, :

1. multiply the slope by 1

2. invert (or ip over) the slope

You now have the slope of a perpendicular line. Writing the equation for a line perpendicular to
another line involves three steps:

1. nd the slope of the perpendicular line
2. choose one point on the rst line
3. use the point-slope form to write the equation of the line perpendicular to the original line.
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10.4 Dilations

10.4 Dilations
A dilation of a geometric gure is either an enlargement or a reduction of the gure. The point
at which the gure is either reduced or enlarged is called the center of dilation. The dilation of a

gure is always the product of the original and a scale factor. The scale factor is always a positive
number that is multiplied by the coordinates of a shape’s vertices, which is usually illustrated in
a coordinate plane. If the scale factor is greater than one, then the resulting dilated gure will be
an enlargement of the original gure. If the scale factor is less than one, then the resulting dilated

gure will be a reduction of the original gure.

Example 3: The triangle ABC has been dilated by a scale factor of 1
4
.

A
A'

B

B'

C
C'

0

−1

−2

−3

−4

−5

1

2

3

4

5

1−5

y

x
2−4 3−3 4−2 5−1

The rst step in nding the dilated object is to list all the vertices of the original
object, ABC. The next step is to multiply the coordinates of the vertices of ABC
by the scale factor, 1

4
, to nd the coordinates of the dilated gure. Lastly, draw

the dilated object on the coordinate plane as shown above.

: ( 4 2) ´:
¡
1 1

2

¢
: (0 5) ´:

¡
0 5

4

¢
: (4 2) ´:

¡
1 1

2

¢
Note: Since the scale factor is less than one, the dilated gure A´B´C´ is a
reduction of original triangle, ABC.

Circle the coordinate plane that contains the shape that has been dilated.

0

−1

−2

−3

−4

−5

1

2

3

4

5

1−5

y

x
2−4 3−3 4−2 5−1 0

−1

−2

−3

−4

−5

1

2

3

4

5

1−5

y

x
2−4 3−3 4−2 5−10

−1

−2

−3

−4

−5

1

2

3

4

5

1−5

y

x
2−4 3−3 4−2 5−1

(A) (B) (C)
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11.6 Two-Column Proofs

11.6 Two-Column Proofs

A proof provides supporting evidence that a conclusion is true. As the name implies, two-column
proofs are organized into two columns. A logical sequence of statements is written in the column
on the left, and the corresponding reasons are written in the column on the right.

Example 6: A B C D

Given: + = 22

=
Prove: + = 22

Statement Reasons
1. = Given
2. = De nition of congruent segments
3. + = 22 Given
4. + = 22 Substitution property

Example 7:

A

B C

D

E

x y z

Given: =
Prove: =

Statement Reasons
1. = Given
2. + = + Addition property
3. = + Angle addition postulate
4. = + Angle addition postulate
5. = Substitution property
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Chapter 12 Data Analysis

12.6 The Line of Best Fit
At this point, you now understand how to plot points on a Cartesian plane. You also understand
how to nd the data trend on a Cartesian plane. These skills are necessary to accomplish the next
task, determining the line of best t.
In order to nd the line of best t, you must rst draw a scatter plot of all data points. Once this
is accomplished, draw an oval around all of the points plotted. Draw a line through the points in
such a way that the line separates half the points from one another. You may now use this line to
answer questions.
Interpolate - to nd/estimate a value on the line of best t
Extrapolate - to nd/estimate a value that could be in the data set, but is outside the line of best t

Example 5: The following data set contains the heights of children between 5 and 13 years
old. Make a scatter plot and draw the line of best t to represent the trend.
Using the graph, determine the height for a 14-year old child.

Age 5: 4’6", 4’4", 4’5" Age 8: 4’8", 4’6", 4’7" Age 11: 5’0", 4’10"
Age 6: 4’7", 4’5", 4’6" Age 9: 4’9", 4’7", 4’10" Age 12: 5’1", 4’11", 5’0", 5’3"
Age 7: 4’9", 4’7", 4’6", 4’8" Age 10: 4’9", 4’8", 4’ 10" Age 13: 5’3", 5’2", 5’0", 5’1"

In this example, the data points lay in a
positive sloping direction. To determine the
line of best t, all data points were circled,
then a line of best t was drawn. Half of the
points lay below, half above the line of best t
drawn bisecting the narrow length of the oval.

To nd the height of a 14-year old, simply
continue the line of best t forward. In this
case, the height is 62 inches.

Plot the data sets below, then draw the line of best t. Next, use the line to estimate the value
of the next measurement.

1. Selected values of the Sleekster Brand Light Compact Vehicles: New Vehicle: $13 000.
1 year old: $12 000, $11 000, $12 500 3 year old: $8 500, $8 000, $9 000
2 year old: $9 000, $10 500, $9 500 4 year old: $7 500, $6 500, $6 000
5 year old: ?

2. The relationship between string length and kite height for the following kites:
(L = 500 ft., H = 400 ft.) (L = 250 ft., H = 150ft.) (L = 100 ft., H = 75 ft.) (L = 500 ft., H = 350
ft.)
(L = 250 ft., H = 200 ft.) (L = 100 ft., H = 50 ft.) (L = 600 ft., H = ?)

3. Relationship between Household Incomes(HI) and Household Property Values (HPV):
(HI = $30,000, HPV = $100,000) (HI = $45,000, HPV = $120,000) (HI = $60,000,
HPV = $135,000) (HI = $50,000, HPV = 115,000) (HI = $35,000, HPV = 105,000)
(HI = 65,000, HPV = 155,000) (HI = $90,000, HPV = ?)
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Chapter 13 Probability

13.4 Tree Diagrams

Drawing a tree diagram is another method of determining the probability of events occurring.

Example 5: If you toss two six-sided numbered cubes that have 1, 2, 3, 4, 5, or 6 on each
side, what is the probability you will get two cubes that add up to 9? One way
to determine the probability is to make a tree diagram.

Alternative method
Write down all of the numbers on both 
cubes which would add up to 9.

4 5
5 4
6 3
3 6

Numerator = 4 combinations

For denominator:  Multiply the number of 
sides on one cube times the number of sides 
on the other cube.

6 6 = 36

Numerator:   4          1
Denominator: 36         9

There are 36 possible ways the cubes could 
land.  Out of those 36 ways, the two cubes 
add up to 9 only 4 times.  The probability 
you will get two cubes that add up to 9 is

     or     .

Cube 1 Cube 2

1 2
2 3

1 3 4
4 5
5 6
6 7

Cube 1 Cube 2 Cube 1 plus Cube 2

1 3
2 4

2 3 5
4 6
5 7
6 8
1 4
2 5

3 3 6
4 7
5 8
6 9
1 5
2 6

4 3 7
4 8
5 9
6 10
1 6
2 7

5 3 8
4 9
5 10
6 11
1 7
2 8

6 3 9
4 10
5 11
6 12

4
36

1
9

=
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14.9 Real-World Patterns

14.9 Real-World Patterns

Humans have always observed what happened in the past and used these observations to predict
what would happen in the future. This is called inductive reasoning. Although mathematics is
referred to as the "deductive science," it bene ts from inductive reasoning. We observe patterns
in the mathematical behavior of a phenomenon, then nd a rule or formula for describing and
predicting its future mathematical behavior. There are lots of different kinds of predictions that
may be of interest.
Example 15: Nancy is watching her nephew, Drew, arrange his marbles in rows on the

kitchen oor. The gure below shows the progression of his arrangement.
Row 1
Row 2
Row 3
Row 4

Assuming this pattern continues, how many marbles would Drew place in a fth
row?

Solution: It appears that Drew doubles the number of marbles in each successive row. In
the 4th row he had 8 marbles, so in the 5th row we can predict 16 marbles.

Example 16: Manuel drops a golf ball from the roof of his high school while Carla video
tapes the motion of the ball. Later, the video is analyzed and the results are
recorded concerning the height of each bounce of the ball.

What height do you predict for the fth bounce?

Initial height 1st bounce 2nd bounce 3rd bounce 4th bounce
30 ft 18 ft 10 8 ft 6 48 ft 3 888 ft

To answer this question, we need to be able to relate the height of each bounce
to the bounce immediately preceding it. Perhaps the best way to do this is with
ratios as follows:

Height of 1st bounce
Initial bounce

= 0 6
Height of 2nd bounce
Height of 1st bounce

= 0 6

Height of 4th bounce
Height of 3rd bounce

= 0 6

Since the ratio of the height of each bounce to the bounce before it appears
constant, we have some basis for making predictions.
Using this, we can reason that the fth bounce will be equal to 0 6 of the fourth
bounce.
Thus we predict the fth bounce to have a height of 0 6× 3 888 = 2 3328 ft.
Which bounce will be the last one with a height of one foot or greater?
For this question, keep looking at predicted bounce heights until a bounce of
less than 1 foot is reached.
The sixth bounce is predicted to be 0 6× 2 3328 = 1 399 768 ft.
The seventh bounce is predicted to be 0 6× 1 399 768 = 0 839 808 ft.
Thus, the last bounce with a height greater than 1 ft is predicted to be the sixth
one.
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Practice Test 1

Part 1

This section is not timed, but you should be able to complete these 25 questions in 40 minutes.
You may NOT use a calculator on this section.

1. A solid gure with one circular base and
one vertex is called a

A sphere.
B cone.
C pyramid.
D cylinder.

GLE 9

2. The following triangles are similar. What is
the measure of side ?

x

15

20

12

A 7
B 9
C 10
D 16

GLE 18

3. Which angle has a cosine ratio equal to 3
5
?

A

B C

15

5

25

A
B
C
D None of the angles.

GLE 3

4. The following two gures are similar.

12
8 10

What is the height of the second pentagon?

A 15

B 14

C 9 6

D 20
GLE 4

5. Name the angle that is vertical to .

A
B

C
D

E

FG

A

B

C

D
GLE 10
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Practice Test 2

Part 1

This section is not timed, but you should be able to complete these 25 questions in 40 minutes.
You may NOT use a calculator on this section.

1. Which expression is the simpli ed form of
2 75?

A 6 25
B 10 3
C 15
D 6 5

GLE 1

2. 21 is closest to

A 4 6
B 21
C 2 1
D 10 5

GLE 2

3. Which trigonometric ratio is de ned as
"opposite over adjacent"?

A sine
B cosine
C tangent
D inverse

GLE 3

4. The diameter of a spherical ball is 18 inches.
What is the total surface area?

A 324 in2

B 81 in2

C 324 in2

D 1296 in2

GLE 7

5. Which of the following slopes best ts the
data?

1

2

4

5

0 21 3 4 5 6 7 8
Length (mm)

W
ei

gh
t (

gr
am

s)

. ..

.

.
.

.

. . . .

. .
. . .

.. .. .

. .

.
. .

.

.
. . . . . ...

.
. .

.

. .

.

.

.
.

.
.

.
.

A
5

2

B
2

5

C
5

2

D 2
GLE 5

6. The radius of a toy spherical ball is 5 cm.
What measurement is closest to the volume
of the ball?

A 524 cm3

B 167 cm3

C 5 24 cm3

D 167 cm3

GLE 7
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