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Preface

PASSING THE NEW ALABAMA HIGH SCHOOL GRADUATION
EXAMINATION IN MATHEMATICS will help students preparing for the math exam during
their junior year in high school. This book will also assist students who have failed the math
exam who want to review skills and strategies before taking the exam again. The materials in
this book are based on the objectives and content descriptions of the new Alabama High
School Graduation Examination published by the Alabama State Department of
Education.

This book contains: 1) General information about the Mathematics exam; 2) A
Diagnostic Exam; 3) Chapters that teach the concepts and skills emphasized on the exam; 4) Two
Practice Exams. Answers to the exams and exercises are in a separate manual.

We welcome comments and suggestions about the book. Please contact the authors at:

American Book Company
PO Box 2638
Woodstock, GA 30188-1383

Toll Free: 1 (888) 264-5877
Phone (770) 928-2834
Fax (770) 928-7483
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and adult level for 22 years. She holds a B.S. degree from Wright State University in Dayton,
Ohio and has done graduate work at Wright State, Duke University and the University of North
Carolina at Chapel Hill. She is the author of Passing the Georgia High School Graduation
Test in Mathematics, Passing the Florida High School Competency Test, Passing the South
Carolina Exit Exam in Mathematics, Passing the TCAP Competency Test in Mathematics,
and Basics Made Easy: Mathematics Review.



DIAGNOSTIC MATHEMATICS EXAM

Find the length of the hypotenuse, 4, of
the following triangle.

4 h
4
A. 16
B. 4\2
C. 6
D. 32
Find the volume of the following
bOXZ 20u
18" 6"
A 44 in’
B. 60 in’
C 360 in’
D. 2160 in’

What is the volume of a sphere with a
radius of 4 inches? Round your answer
to the nearest hundredth.

Use the formula V= ﬂnr3 n=3.14

3
A, 66.99in’
B. 200.96in’
C. 267.95in’
D. 803.84in’

4.

What is the area of the following circle?
Use d =, n=3.14.

A, 1256in°
B. 16in’

C. 2512in°
D. 50.24in’

The area of the shaded region of the
rectangle below is 6 square feet. What is
the length of the rectangle?

Z 3 ft'

?
A, 2ft.
B. 3ft
C. 4ft
D. 6ft

The following triangles are similar.

?

27 in. 51n.

31in.

What is the length of the missing side?

A. 45i1n.
B. 18in.
C. 15in.
D. 10in.

Copyright © American Book Company



EVALUATION CHART
DIAGNOSTIC MATHEMATICS EXAM

Directions: On the following chart, circle the question numbers that you answered incorrectly,
and evaluate the results. Then turn to the appropriate topics (listed by chapters), read the
explanations, and complete the exercises. Review the other chapters as needed. Finally,
complete the Practice Mathematics Tests to further prepare yourself for the New Alabama High
School Graduation Examination in Mathematics.

QUESTIONS PAGES

Chapter 1:  Statistics and Measures of Central Tendency 13,14, 16,17 11-18
Chapter 2:  Ratio, Probability, and Proportion 15, 18, 19, 20 20-28
Chapter 3: Integers and Order of Operations 30, 31, 32 29-41
Chapter 4: Introduction to Algebra 41, 58 43-51
Chapter 5:  Equations and Inequalities 38, 39, 42 52-62
Chapter 6:  Solving Multi-Step Algebra Problems 33,40 63-74
Chapter 7:  Algebra Word Problems 50, 51, 52,53, 54 75-87
Chapter 8: Introduction to Graphing 60 88-96
Chapter 9:  Graphing Linear Equations 21, 25, 28,43,44,45 97-113
Chapter 10: Graphing Inequalities 23,24 114-117
Chapter 11: Systems of Equations 46,47, 48 118-123
Chapter 12: Polynomials 34, 35, 36, 37 124-139
Chapter 13: Factoring 26,27 140-161
Chapter 14: Solving Quadratic Equations 29,49 162-171
Chapter 15: Relations and Functions 22,55,56,57,59 172-189
Chapter 16: Angles 8,9,10,11,12 181-189
Chapter 17: Plane Geometry 1,4,5,6,7 190-209
Chapter 18: Solid Geometry 2,3 210-220

10
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Chapter STATISTICS AND
1 MEASURES OF CENTRAL TENDENCY

Statistics is a branch of mathematics. Using statistics, mathematicians organize data (numbers)
into forms that are easily understood. Market researchers analyze data from a sample of the
population to see how well a new product will sell. In this chapter, we will consider the range,
mean, median, and mode as well as histograms and frequency tables used to analyze data.

RANGE

In statistics, the difference between the largest number and the smallest number in a list is called
the range.

EXAMPLE: Find the range of the following list of numbers: 16, 73, 26, 15, and 35.

The largest number is 73, and the smallest number is 15. 73 — 15 =58
The range is 58.

Find the range for each list of numbers below.

1. 21 2. 6 3. 89 4. 41 5. 23 6. 2 7. 77
51 7 22 3 20 38 94
48 31 65 56 64 29 27
42 55 36 41 38 33 46
12 8 20 19 21 59 63
8. 51 9. 65 10. 84 11. 84 12. 21 13. 45 14. 62
62 54 59 65 78 57 39
32 56 48 32 6 57 96
16 5 21 50 97 14 45
59 63 80 71 45 61 14
15. 2,15,3,25,and 17 range 21. 46, 25,78,49, and 6 range
16. 15,48,52,41, and 8 range 22. 45,75, 63, and 21 range
17. 54,74, 2, 86, and 75 range 23. 97,23,56, 12, and 66 range
18. 15,61, 11,22, and 65 range 24. 87,44, 63, and 12 range
19. 33,18,65,12, and 74 range 25. 84,55, 66, 38, and 31 range
20. 47,12,33,25,and 19 range 26. 35,44,81,99, and 78 range

Copyright © American Book Company 11



PROBABILITY

Probability is the chance something will happen. Probability is most often expressed as a
fraction.

EXAMPLE 1: Billy had 3 red marbles, 5 white marbles, and 4 blue marbles on the floor. His
cat came along and batted one marble under the chair. What is the probability it
was a red marble?

Step 1:  The number of red marbles will be the top number of the fraction. —, 3

Step 2 The total number of marbles is the bottom number of the fraction.—> 12

The answer may be expressed in lowest terms. % = %

EXAMPLE 2: Determine the probability that the pointer will stop on a shaded wedge or the
number 1.

Step 1: Count the number of possible wedges that the spinner can stop on to
A satisfy the above problem. There are 5 wedges that satisfy it (4 shaded

wedges and one number 1). The top number of the fraction is 5.

Ab Step 2: Count the total number of wedges, 7. The bottom number of the

fraction is 7.

A

The answer is % .

EXAMPLE 3: Refer to the spinner above. If the pointer stops on the number 7, what is the
probability that it will not stop on 7 on the next spin?

Ignore the information that the pointer stopped on the number 7 on the previous spin. The
probability of the next spin does not depend on the outcome of the previous spin. Simply find
the probability that the spinner will not stop on 7.

In other words, the question is asking: What is the probability the spinner will land on one of the
other 6 wedges?

Therefore, the probability is %

Copyright © American Book Company 21



CHAPTER 2 REVIEW

Out of the 100 coins, 45 are in mint
condition. What is the ratio of mint
condition coins to the total number of
coins?

What is the probability that the spinner
will stop on a shaded wedge or an odd
number?

Twenty out of the total 235 seniors
graduated with honors. What is the ratio
of seniors graduating with honors to the
total number of seniors?

Fluffy’s cat treat box contains 6 chicken-
flavored treats, 5 beef-flavored treats, and
7 fish-flavored treats. If Fluffy’s owner
reaches in the box without looking, what
is the probability that Fluffy will get a
chicken-flavored treat?

Shondra used 6 ounces of chocolate chips
to make two dozen cookies. At that rate,
how many ounces of chocolate chips
would she need to make seven dozen
cookies?

When Rick measures the shadow of a
yard stick, it is 5 inches. At the same
time, the shadow of the tree he would like
to chop down is 45 inches. How tall is
the tree in yards?

Solve the following proportions:

7.

8.

9.

10.

11.

12.

13.

14.

15.

3 _1
x 2
2 _x
5710
x_3
6 9
4 _8
9 " x

On a scale drawing of a house floor plan,
1 inch represents 2 feet. The length of the
kitchen measures 5 inches on the floor
plan. How many feet does that represent?

If 4 inches represents 8 feet on a scale
drawing, how many feet does 6 inches
represent?

On a scale drawing, 3 cm represents 100
miles. If a line segment between two
points measured 5 cm, how many miles
would it represent?

On a map scale, 2 centimeters represents
5 km. If two towns on the map are 20 km
apart, how long would the line segment
be between the two towns on the map?

If 3 inches represents 10 feet on a scale
drawing, how long will a line segment be
that represents 15 feet?

Copyright © American Book Company



Chapter INTEGERS AND
3 ORDER OF OPERATIONS

INTEGERS

In elementary school, you learned to use whole numbers.
Whole numbers={0,1,2,3,4,5...}

For most things in life, whole numbers are all we need to use. However, when your checking
account falls below zero or the temperature falls below zero, we need a way to express that.
Mathematicians have decided that a negative sign, which looks exactly like a subtraction sign,
would be used in front of a number to show that the number is below zero. All the negative
whole numbers and positive whole numbers plus zero make up the set of integers.

Integers={...—+4,-3,-2,-1,0,1,2,3,4...}

ABSOLUTE VALUE

The absolute value of a number is the distance the number is from zero on the number line.

%6 -5 -4 -3 -2 -1 0 1

The absolute value of 6 is written | 6 |. 6

|[6[=6
The absolute value of —6 is written | -6 |. | -6 |=

6

Both 6 and —6 are the same distance, 6 spaces, from zero so their absolute value is the same, 6.
EXAMPLES:

|—4 =4 —-|-4|=-4 |-9|+5=9+5=14
|9]—18]=9-8=1 |6|—|-6|=6-6=0 |-5|+|-=2|=5+2=7

Simplify the following absolute value problems.

l. |19=_ & |4-13|=_ 15. |7|-]-5]=
2 -15=_ 9. |-8|—-|-4|=__ 16. |-12|+|-2|=
3 |-25|=_ 10. |S|+|-4=_ 17. |15]—4|=
4. —|-12|=__ 1. |=2|+j6|=_ 18. |-6]|+8|=
5. —-|64|=_ 12. |10+ (8= 19. |17|-|-5]=
6 | 2= 13. |2|+4|=__ 20. |5+ 2=
7. -1-3|=__ 4. |-3|+|-4|=_ 21. | 14|-|-5|=

Copyright © American Book Company



SETTING UP ALGEBRA WORD PROBLEMS

So far, you have seen only the first part of algebra word problems. To complete an algebra

(139 %5)

problem, an equal sign must be added. The words “is” or “are” as well as “equal(s)” signal that
you should add an equal sign.

EXAMPLE: Double Jake’s age, x, minus 4 is 22.

2x — 4 = 22

Translate the following word problems into algebra problems. DO NOT find the solutions
to the problems yet.

1. Triple the original number, n, is 2,700. 9. His base pay of $200 increased by his
commission, x, is $500.

2. The product of a number, y, and 5 is
equal to 15. 10. Seventeen more than half a number, 4, is
35.

3.  Four times the difference of a number, x,
and 2 is 20. 11. This month’s sales of $2,300 are double
January’s sales, x.

4.  The total, ¢, divided into 5 groups is 45.
12.  The quotient of a number, w, and 4 is 32.

5. The number of parts in inventory, p,

minus 54 parts sold today is 320. 13. Six less a number, d, is 12.

6.  One-half an amount, x, added to $50 is 14. Four times the sum of a number, y, and
$262. 10 is 48.

7. One hundred seeds divided by 5 rows 15. We started with x number of students.
equals » number of seeds per row. When 5 moved away, we had 42 left.

8. A number, y, less than 50 is 82. 16. A number, b, divided into 36 is 12.

Copyright © American Book Company 49



GRAPHING INEQUALITIES

An inequality is a sentence that contains a #, <, >, <, or > sign. Look at the following graphs of
inequalities on a number line.
NUMBER LINE
x < 3 is read “x is less than 3”. < l
0

v

w &

There is no line under the < sign, so the graph uses an open endpoint to show x is less than 3 but
does not include 3.

< l *—>
0 5

If you see a line under < or > (< or >), the endpoint is filled in. The graph uses a closed circle
because the number 5 is included in the graph.

x <5 isread “x is less than or equal to 5.

x > =2 is read “x is greater than —2”. < ¢2 (:) >
x > 1 is read “x is greater than or equal to 17. < & >
There can be more than one inequality sign. For example: 0
-2 <x <4 isread “-2 is less than or equal to x and x is less than 4”.

: — o

-2 0 4

x <1 andx >4 isread “x is less than 1 and x is greater than or equal to 4”.

< — ¢ >

0 1 4
Graph the solution sets of the following inequalities.
. x>8 < » 6. x<-2andx>1 * >
2. x<5 < > 7. x2>10 < >
3. S<xx<1 < > 8. x<4 < >
4. x>7 < > 9. x<3andx>5 ¢ >
5 1<x<4 < > 10. x<-landx>1 * >
Give the inequality represented by each of the following number lines.
11. « 8 > 16. «¢ !1 ? >
12. < _:a 1¢0 > 17. « _¢5 >
13. < *—e > 18. < & >
14. - e 9. 4—-¢ N
15, «— > 20, — 7 o & o
10 4 4 7

58 Copyright © American Book Company



GRAPHING HORIZONTAL AND VERTICAL LINES

The graph of some equations is a horizontal or a vertical line.
Example1: y=3

Step 1: Make a list of ordered pairs that satisfy the equation y = 3.

No matter what value of x you choose, y is always 3.

ww~o|><
wwww‘kﬁ

Step 2: Plot these points on a Cartesian plane, and draw a line through the points.
A
The graph is a horizontal line. < = >
2
1
D ECRECY Y O R Pl

=
2
=3

v

Example2: 2x+3=0

Step 1: For these equations with only one variable, find what x equals first.
2x+3=0
2x=-3
3
X=7
Step 2: Just like example 1, find ordered pairs that satisfy the equation, plot the points,
and graph the line.
A
A A
_ 3
2|0 .
el .
2 No matter which value of y >
-3 3 |R[Llo [T |2 |3
| 2 you choose, the value of x
does not change. E
=3 3 -2
2 -3
v
v

The graph is a vertical line.

Copyright © American Book Company 99



For the pairs of equations below, put each equation in slope-intercept form, and tell
whether the graphs of the lines will be collinear, parallel, or intersecting.

1.

10.

x=y-1
x=y-1

2x + 5y=10
4x + 10y =20

x+y=3
x—y=1

2y=4x-6
—6x +y=3

x+y=5
2x +2y=10

2x=3y-6
4x=6y—6

2x —=2y=2
Jy=—x+5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

x—-2y=4
—2x +4y=-8

2x +3y=4
—2x +3y=4

2x-4y=1
—6x + 12y=3

“3x+4y=1
6x + 8y=2

x+y=2
5x + 5y=10

x+ty=4
x—-y=4

y=-x+3
x—y=1

Copyright © American Book Company 119



MULTIPLYING TWO BINOMIALS

When you multiply two binomials such as (x + 6) (x — 5), you must multiply each term in the
first binomial by each term in the second binomial. The easiest way is to use the FOIL method.
If you can remember the word FOIL, it can help you keep order when you multiply. The “F”
stands for first, “O” stands for outside, “I” stands for inside, and “L” stands for last.

F o I L
FIRST OUTSIDE INSIDE LAST
Multiply the first Next, multiply Then, multiply Last, multiply
terms in each the outside the inside the last
binomial. terms. terms. terms.
(x +6) (x=5) (x+6) (x—5) (x + 6) (x-5) (x +6) (x-5)
X Xx=x XX -5=-5x 6 X x=6x 6 X -5=-30
X + _5x + 6x + -30

Now just combine like terms, 6x — 5x = x, and write your answer.
(x+6)(x+5)=x2+x—30

Note: It is customary for mathematicians to write polynomials in descending order. That means
that the term with the highest number exponent comes first in a polynomial. The next highest
exponent is second and so on. When you use the FOIL method, the terms will always be in the
customary order. You just need to combine like terms and write your answer.

Multiply the following binomials.
. -7 +3) 6. Bv-2)3v+4 1. (5t+3)2t-1)

2. @x+Hx+9) 7. (10p + 2)(4p + 3) 12. (49 -9)4y +9)

3. (4b-3)3b—-4) 8. (3h—9)(-2h->5) 13. (a+ 6)3a+5)

4. (6g+2)(g-9) 9. (w—4(w-"7) 14. (3z-8)(z—4)

5. (Tk—5)(—4k-3) 10. (6x+ D)(x—2) 15. (5¢ + 2)(6¢c + 5)

136 Copyright © American Book Company



TYPES OF ANGLES

indicates
[ a right angle

< >

acute angle right angle obtuse angle straight angle
less than 90° 90° greater than 90° 180°

> AN

N

N
~ \ / + e '
‘L\, ~ . L T [eNe]
S S
o S ‘*’o' = —
4—F 0o hd O XD ey

Using the protractor above, find the measure of the following angles. Then tell what type
of angle it is: acute, right, obtuse, or straight.

Measure Type of Angle
1. What is the measure of angle ARF?
2. What is the measure of angle CRF?
3. What is the measure of angle BRF?
4. What is the measure of angle ERF?
5. What is the measure of angle ARB?
6. What is the measure of angle KRA?
7. What is the measure of angle CRA?
8.  What is the measure of angle DRF?
9. What is the measure of angle ARD?
10. What is the measure of angle FRK?

182 Copyright © American Book Company



CHAPTER 17 REVIEW

Name the following figures.

l. 2.

Use the diagram below to answer questions
3 and 4.

3. Name two lines

y L

4. Name a vertical
line.

5. Calculate the perimeter of the following
figure.

5 in.

3in.

2 1n.

4 1in.

6 in.

that are parallel.

Use the circle diagram below to answer
questions 8-10.

N

«

Y

8. Which line segment is a diameter of the
circle?

9. Which angle is an acute central
angle?

10. Name the smallest minor arc
that contains point P,

Calculate the circumference and the area of
the following circles.

22
11. Usen= 7
Calculate the perimeter and area of the
following figures. =
6. 6 ft. -
p=
S\ . A=
) 12. Usen=3.14
7. 7 1n. ;
= 2 t. p—
I P C=
< A= \\/ A=

208 Copyright © American Book Company



SOLID GEOMETRY WORD PROBLEMS

If an Egyptian pyramid has a square
base that measures 500 yards by 500
yards, and the pyramid stands 300 yards
tall, what would be the volume of the
pyramid? Use the formula for volume
of a pyramid, V=2Bh where B is the
area of the base.

V:

Robert is using a cylindrical barrel filled
with water to flatten the sod in his yard.
The circular ends have a radius of

1 foot. The barrel is 3 feet wide. How
much water will the barrel hold? The
formula for volume of a cylinder is

V =n/h. Use n=3.14.

V:

If a basketball measures 24 centimeters
in diameter, what volume of air will it
hold? The formula for volume of a

sphere is V = Jnr’. Use n=3.14.

V:

What is the volume of a cone that is
2 inches in diameter and 5 inches tall?
The formula for volume of a cone is

V =217k, Use 1t =3.14.

V:

Kelly has a rectangular fish aquarium
that measures 24 inches wide, 12 inches
deep, and 18 inches tall. What is the
maximum amount of water that the
aquarium will hold?

V:

Jenny has a rectangular box that she
wants to cover in decorative contact
paper. The box is 10 cm long, 5 cm
wide, and 5 cm high. How much paper
will she need to cover all 6 sides?

SA =

Gasco needs to construct a cylindrical,
steel gas tank that measures 6 feet in
diameter and is 8 feet long. How many
square feet of steel will be needed to
construct the tank? Use the following
formulas as needed: A=/ X w, A=

nrz, C=2nr. Use t=3.14.

SA =

Craig wants to build a miniature replica
of San Francisco’s Transamerica
Pyramid out of glass. His replica will
have a square base that measures 6 cm
by 6 cm. The 4 triangular sides will be
6 cm wide and 60 cm tall. How many
square centimeters of glass will he need
to build his replica? Use the following
formulas as needed: A=/ X wand

A = 1bh.

SA =

Jeff built a wooden, cubic toy box for
his son. Each side of the box measures
2 feet. How many square feet of wood
did he use to build the toy box? How
many cubic feet of toys will the box
hold?
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MATHEMATICS PRACTICE EXAM 1

Which set of numbers has the greatest
range?

A. {95,86,78,62 )
B. {90, 65,83,59}
C. 1{32,29,44,56)
D. {29,35,49,51}

Zena earned $30 for each of the last

3 weeks. This week she earned $42.
What were her average earnings for the
4 weeks?

A.  $30.00
B. $33.00
C. $36.00
D. $42.00

What is the median of 27, 32, 16, 31, 9
and 377

A. 31
B. 16
C. 28
D. 29

The spinner below stopped on the
number 5 on the first spin. What is the
probability that it will not stop on the
number 5 on the second spin?

112

O 0w »

Copyright © American Book Company

The band teacher took a survey of
reasons students took his class. He
made the following histogram from
the data he collected.

Why Students Take Band

I love music

My parent(s)
made me

I thought it
would be fun
I thought it
was required
I enjoy

a challenge

I heard it was

an easy A
0O 5 10 15 20 25 30
Number of Students

Which reason for taking band is the
mode of the data?

A. Tenjoy a challenge.

B. Ilove music.

C. Ithought it would be fun.
D. TIheard it was an easy A.

A pine tree casts a shadow 9 feet long.
At the same time, a rod measuring 4 feet
casts a shadow 1.5 feet long. How tall is
the pine tree?

A.  3.375 feet
B. 13.5 feet
C. 24 feet

D. 54 feet

On a map, 2 centimeters represents

150 kilometers. If a line between two
cities measures 5 centimeters, how many
kilometers apart are they?

A. 100 kilometers
B. 250 kilometers
C. 375 kilometers
D. 750 kilometers

221



MATHEMATICS PRACTICE EXAM 2

Tom’s math grades so far this semester
have been 94, 72, 77, 76, and 41. What
is the range of his grades?

A. 53
B. 72
C. 76
D. 94

What is the mode of the following set of
numbers?

12,17,12,23,37,12, 11, 17

A. 19

B. 26

C. 15

D. 12
DOBBINS FAMILY
Month Electric Bill
January $89.15
February $99.59
March $78.99
April $72.47
May $99.23
June $124.69

What is the median electric bill for the
Dobbins family from January through
June?

A, § 5522
B. § 94.02
C. $ 9419
D. §124.69

Concession stand sales for each game in
the season were:

$320, $540, $230, $450, $280, $580

What is the mean sales per game?

A, $230
B. $350
C. $385
D. $400

At the school store, 5 pens sell for $1.25.
Which proportion below will help you
find the cost of 12 pens?

S5 _$125
A. 12 X
S5 _ _x
B. 12~ $1.25
S 12
C. x  $1.25
x __12
D. 5 =312

Mary owns a cat named Snoopy. She
reached into her bag of 4 fish-flavored,
6 liver-flavored, 3 chicken-flavored, and
10 milk-flavored treats and gave one to
Snoopy without looking. What is the
probability that Snoopy got a liver treat?

A £
B. 2
c. =
D. 5

A box contains spools of thread: 3 spools
of red, 4 spools of blue, 2 spools of
green, and 3 spools of yellow. What is
the probability of reaching in the box
without looking and picking a red spool?

A 5
B. 3
c. 2
D. 3
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