Alabama High School Graduation Exam
Student Review Guide:
Mathematics

Authors:
Kelly D. Berg
Jerald D. Duncan

Published by Enrichment Plus, LL.C
PO Box 2755
Acworth, GA 30102
Toll Free: 1-800-745-4706 « Fax 678-445-6702
Web site: www.enrichmentplus.com



Table of Contents

Author and Acknowledgments v Section 6: Algebra Inequalities
Preface/How To Use This Book vi 6.1  One-Step and Two-Step Inequalities 125
6.2  Inequalities with Fractions 128
Pre-Test 7 6.3  Multi-Step Inequalities 129
Pre-Test Evaluation Chart 36 6.4  Recognizing the Graphs of Inequalities 131
6.5  Solving and Graphing Inequalities 132
Section 1: The Basics of Mathematics 6.6  Compound Inequalities: Conjunctions 134
1.1  Basic Numbers and Operations 37 6.7  Compound Inequalities: Disjunctions 137
1.2 Decimals 38 Section 6 Review 1 140
1.3 Adding Positive and Negative Numbers 41
1.4 Subtracting Positive and Negative Numbers 45 Section 7: Algebra Word Problems
1.5  Multiplying and Dividing Positive and 7.1  Key Words in Word Problems 143
Negative Numbers 48 7.2 Setting Up and Solving Simple Algebra
Section 1 Review 50 Word Problems 146
7.3 Consecutive Integer Problems 149
Section 2: Simple Order of Operations 7.4  Understanding Rates 151
2.1 Introduction to Order of Operations 51 7.5  Introduction to Formulas 155
2.2 Order of Operations with Positive and 7.6  Simple Interest Problems 157
Negative Numbers 54 7.7  Distance, Rate, Time Problems 160
2.3 Exponents 55 Section 7 Review 164
2.4  Grouping Symbols: Parentheses 57
2.5  Grouping Symbols: Absolute Values 59 Section 8: Two Dimensional Geometric Formulas
2.6 Grouping Symbols: Fraction Bars 61 8.1  Perimeter of Polygons 167
Section 2 Review 63 8.2 Area of Polygons 171
8.3  Area Word Problems 174
Section 3: Algebra Basics 8.4  Circumference and Area of Circles 177
3.1 Reviewing Algebra Vocabulary 65 8.5 Square Root Applications in Geometry
3.2 Basics Properties of Mathematics 66 Word Problems 181
3.3  Combining Like Terms 68 Section 8 Review 184
3.4  Multiplying Algebraic Terms by a Constant 70
3.5 Removing Parentheses 72 Section 9: Three Dimensional Geometric Formulas
3.6  Basic Factoring 74 9.1  Volume 187
3.7  Simplifying Rational Expressions 77 9.2  “Real World” Volume Problems 189
3.8 Order of Operations for Algebraic 9.3  Surface Area 193
Expressions 80 Section 9 Review 195
Section 3 Review 82
Section 10: Monomials
Section 4: Algebraic Equations 10.1  Multiplying Variables 197
4.1  The Substitution Principle 83 10.2  Multiplying with Exponents 198
4.2 The Addition Principle 85 10.3  Multiplying Monomials 200
4.3  Multiplying Fractions and Converting 10.4 Powers Raised to Powers 202
Improper Fractions to Mixed Numbers 87 10.5 Simplifying Monomials 204
4.4  The Multiplication Principle 89 10.6  Adding and Subtracting Monomials 205
4.5  Introduction to Multi-Step Equations 94 Section 10 Review 206
4.6  Variables on Both Sides 96
4.7  Equations with Parentheses 99 Section 11: Adding and Subtracting Polynomials
Section 4 Review 101 11.1  Simplifying Polynomials with Addition 209
11.2  Subtracting Polynomials 212
Section 5: Ratios and Proportions 11.3  Fraction Review: Finding the Least Common
5.1  Ratios 103 Multiple 214
5.2 Introduction to Proportions and 11.4 Adding and Subtracting with Unlike
Direct Variation 105 Denominators 216
5.3 Algebraic Proportions 107 Polynomials with Fractional Coefficients 219
5.4  Interpreting Proportion Word Problems 110 Adding and Subtracting Rational
5.5  Setting Up and Solving Proportions from Expressions 221
Word Problems 113 11.7 Perimeter Applications 224
5.6  Using Proportions to Convert Units 116 Section 11 Review 227
5.7  Proportion Word Problems with Fractions 119
Section 5 Review 122

Introduction
Table of Contents

AHSGE: Mathematics iii
© 2006 Jerald D. Duncan



Section 12: Multiplying Polynomials Section 18: Relations and Functions
12.1  Multiplying a Polynomial by a Monomial 229 18.1 Introducing Relations and Functions 327
12.2  Multiplying Binomials Using FOIL 230 18.2  Function Notation 329
12.3  Special Binomial Products 232 18.3 Types of Functions 332
12.4  Multiplying Rational Expressions 235 18.4 Identifying Functions from Tables 335
12.5 Geometric Area Applications 237 18.5 Determining Domain and Range from
Section 12 Review 239 a Graph 337
18.6 Mapping Relations and Functions 339
Section 13: Factoring Section 18 Review 342
13.1 Greatest Common Factors 241
13.2  Factoring a Common Monomial 243 Section 19: Systems of Equations
13.3 Factoring a Common Binomial 245 19.1 Introducing Systems of Equations 345
13.4 Factoring the Difference of Squares 247 19.2  Solving Systems by Graphing 347
13.5 Factoring a Perfect Square Trinomial 250 19.3  Solving Systems by Substitution 349
13.6  Factoring Trinomials x*+ bx + ¢ 252 19.4  Solving Systems by Elimination 352
13.7 Factoring Trinomials ax’+ bx + ¢ 256 19.5 Mixed Review 355
13.8 Mixed Review 260 19.6  Using Systems to Solve Word Problems 356
Section 13 Review 261 Section 19 Review 360
Section 14: Quadratic Equations Section 20: Angles and Triangles
14.1 Introducing Quadratic Equations 263 20.1  Introducing Angles 363
14.2  Quadratic Equations with Difference 20.2 Classifying Angles 364
of Squares 265 20.3 Complementary and Supplementary
14.3  Quadratic Equations with a Common Angles 366
Monomial Factor 267 20.4 Problem-Solving with Complementary and
14.4  Quadratic Equations with a Common Supplementary Angles 368
Binomial Factor 269 20.5 Vertical Angles 370
14.5 Quadratic Equations not in Standard Form 271 20.6  Parallel Lines Intersected by a Transversal 373
14.6  Solving Word Problems with 20.7 Problem-Solving with Parallel Lines and
Quadratic Equations 273 Transversals 376
Section 14 Review 277 20.8 Interior Angles of Polygons 378
20.9 Triangles 379
Section 15: The Coordinate Plane 20.10 Problem-Solving with Triangles 382
15.1 Introducing the Coordinate Plane 279 Section 20 Review 384
15.2  Plotting Points 280
15.3  Slope 282 Section 21: Similar Polygons
15.4  Simplifying Square Roots 286 21.1  Introducing Similarity 387
15.5 Distance Formula 289 21.2  Determining Similarity 389
15.6 Midpoint Formula 293 21.3  Setting up Proportions 394
Section 15 Review 295 21.4  Using Proportions to Find an Unknown
Dimension 396
Section 16: Graphing Linear Equations 21.5 Using Ratio to Compare Other Properties 399
16.1 Intercepts of a Line 297 21.6  Problem-Solving with Multiple Polygons 400
16.2  Graphing a Line from Data Points 299 Section 21 Review 402
16.3  Horizontal and Vertical Lines 301
16.4 Classifying Slopes 303 Section 22: The Pythagorean Theorem
16.5 Graphing a Line with a Point and Slope 305 22.1 Introducing Right Triangles 405
16.6  Slope-Intercept Form of a Line 308 22.2  Square Root Review 406
16.7 Graphing a Line Using Slope and 22.3  Using the Formula 407
Y-Intercept 310 22.4  Applying the Formula 410
Section 16 Review 314 Section 22 Review 413
Section 17: Writing Linear Equations Section 23: Statistics
17.1 Introducing Linear Equations 317 23.1 Introducing Central Tendency 415
17.2  Equation of a Line with Point and Slope 318 23.2  Calculating the Mean 417
17.3 Equation of a Line with Two Points 320 23.3  Problem-Solving with Mean 418
17.4  Finding an Equation from a Table 322 23.4  Calculating the Median 421
Section 17 Review 325 23.5 Calculating the Mode 423
23.6  Calculating Range 424
Section 23 Review 425
AHSGE: Mathematics iv Introduction

© 2006 Jerald D. Duncan Table of Contents



Section 24: Probability Practice Test 1 separate booklet
24.1 Introducing Probability 429 (with evaluation chart)

24.2  Simple Events 432

24.3 Compound Independent Events 435 Practice Test 2 separate booklet
24.4  Compound Dependent Events 437 (with evaluation chart)

24.5 Mutually Exclusive Events 439

Section 24 Review 441

Index A-1

The Authors

Kelly Davis Berg graduated from Clemson University in Clemson, South Carolina, where she earned a Bachelor of
Science degree in Chemical Engineering. Besides her background in industrial research, she has worked in the field of
educational publishing for ten years, and she has taught chemistry laboratory skills to students at the high school and
college levels. In addition to her role as project coordinator and executive editor for educational publications in
several subject areas, she has also co-authored books in science and mathematics.

Jerald D. Duncan has been involved with education for the past twenty years and has taught math and science at the
middle school and high school levels. He was also assistant to the Vocational Director, Cobb County Schools, and the
Apprenticeship Coordinator, Cobb County Schools. He is a nationally recognized Curriculum Development facilitator
and teacher trainer. He has conducted more than 40 teacher training workshops in over a dozen states in the areas of
Applied Mathematics, Academic and Vocational Integration, Cooperative Learning, and Reading Across the
Curriculum. He is also a CORD certified trainer in the areas of Applied Math, CORD Algebra, CORD Geometry and
Principles of Technology. Jerald is a frequent presenter at the SREB summer conferences and has presented at the
Regional NCTM Conference. He is a graduate of Emmanuel College in Franklin Springs, Georgia, and Georgia State
University in Atlanta, Georgia.

AHSGE: Mathematics v Introduction
© 2006 Jerald D. Duncan Table of Contents



Preface

The Alabama High School Graduation Exam Student Review Guide: Mathematics is written to help students
review the skills needed to pass the Mathematics portion of the Alabama High School Graduation Exam, Third
Edition (AHSGE). This comprehensive guide is based on the Alabama Standards and Objectives developed by the
Alabama State Department of Education.

How To Use This Book
Students:

Passing the Alabama High School Graduation Exam (AHSGE) is required for graduation. The AHSGE is a multiple-
choice exam given in five subject areas: Language, Reading Comprehension, Mathematics, Science, and Social
Studies. This book is a review for the Mathematics portion of the AHSGE.

® Take the pre-test found in the front of this book. The pre-test covers all the math skills tested on the AHSGE in a
format similar to the actual test. The pre-test is designed to identify areas that you need to review.

@  Score the pre-test. Using the pre-test evaluation chart, circle the questions that you answered incorrectly.

®

For each question that you missed on the pre-test, review the corresponding sections in the book. Read the
instructional material, do the practice exercises, and take the section review test at the end of each section.

@  After reviewing the skills, take the two practice tests (provided as separate booklets). These practice tests are
written to look similar to the actual AHSGE; therefore, they will give you practice in taking the test.

®  After taking Practice Test 1 and/or Practice Test 2, use the practice test evaluation charts, which are found
directly after each practice test, to identify areas for further review and practice. The practice test evaluation
charts can be used in the same way as the pre-test evaluation chart.

Teachers:

This review guide is also intended to save you, the teacher, time in the classroom. It can be used for classroom
instruction or for individual student review. Since this student guide offers review for ALL of the math skills
necessary for passing the AHSGE in mathematics, it provides you one consolidated resource of material to help your
students prepare for the exam.

®  When teaching or tutoring individual students, use the strategy outlined above for students. By taking the pre-
test, students can identify areas that need improvement. The pre-test evaluation chart directs the students to the
sections they need to review for instruction and additional practice.

@  For classroom study, use this guide to supplement lesson plans and to give additional review for skills tested on
the AHSGE. Purchase a class set of guides for use in the classroom or assign guides to students for out-of-
classroom work.

®

Assign the practice tests (provided in separate booklets) as comprehensive review tests.
@  Use the practice test evaluation charts found after each practice test to identify areas needing further review.

®  You may want to use the pre-test to establish a benchmark for each student. Score the pre-test by counting each
question as 1 point. Then, after the students have completed all the exercises in the workbook, use one or both
practice tests to gauge progress. You should see marked improvement between the initial and final benchmarks.

® Please DO NOT photocopy materials from these guides or the practice test booklets. These guides are intended
to be used as student workbooks, and individual pages should not be duplicated by any means without
permission from the copyright holder. To purchase additional or specialized copies of sections in this book,
please contact the publisher at 1-800-745-4706.
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