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PREFACE TO INSTRUCTORS

This work text is designed for students in professional and vocational schools of nursing and for 
nurses returning to practice after being away from the clinical setting. It can be used in the class-
room or for individual study. The work text contains an extensive review of basic mathematics to 
assist students who have not mastered the subject in previous educational experiences. It can also 
be used by those who have not attended school for a number of years and feel a lack of confi-
dence in the area of mathematics computations.

ORGANIZATION OF MATERIAL
A pretest precedes each chapter in Parts One and Two and may be used for evaluating present 
skills. For those students who are comfortable with basic mathematics, a quick assessment of each 
area will confirm their competency in the subject matter.

Part Two begins with the use of the metric system, which is predominant in the medical field. 
The apothecary system continues to decline in use to the point of being almost extinct. However, 
in remembering that differences in practice exist throughout the United States and the world, it 
was felt that some of that content should remain in the book. Therefore it has been placed in the 
Appendix for reference. A new Chapter 7 has been added with the emphasis on calculations used 
in patient assessments.

Part Three helps students prepare for the actual calculation of drug dosages. The new 
Chapter 8 has combined material from all previous chapters and discusses various points con-
cerning patient safety as it relates to medication administration. This chapter also includes safety 
issues for the nurse in the dispensing of medication. The case scenarios really emphasize the 
importance of delivering the correct medication to the patient as ordered. Chapter 9 provides an 
emphasis on the interpretation of the physician’s orders, and Chapter 10 explains how to read 
medication labels. 

Part Four has been renamed the Calculation of Drug Dosages. As students begin their clinical 
experiences, they start with basic medical surgical patients. Therefore the content moves from 
oral to parenteral, units, reconstitution and, finally, intravenous flow rates. Beginning in Part Four, 
we have added substantial content on dimensional analysis as a method for solving problems of 
drug calculations. This method has become the preferred method of use by numerous schools of 
nursing. 

However, many schools are remaining with the ratio/proportion or formula methods. Exam-
ples of each type of calculation are now shown first with dimensional analysis followed by the 
proportion and formula methods. The division of the three methods will allow instructors to 
target the area of study they prefer for their students and/or schools. 

The actual drug labels have been updated and increased in number in all chapters that discuss 
the calculation of drug dosages. Also in Part Four, we have separated and expanded the content 
for dosages measured in units (Chapter 13) and the reconstitution of medications (Chapter 14). 
These are two separate concepts and are sometimes difficult for students to understand. This sep-
aration allows for extended practice and attention to each chapter’s content. 

More medications are being delivered to patients via the intravenous route, not only in inten-
sive care units, but in progressive care and medical surgical areas as well. Therefore, in addition 
to Chapter 15, Intravenous Flow Rates, a new Chapter 16, Intravenous Flow Rates for Dosages 
Measured in Units, has been added. Chapter 17 remains focused on Critical Care Intravenous 
Flow Rates. Chapter 18, Pediatric Dosages, continues to include oral, parenteral, and intravenous 
flow rate problems. Chapter 19, Obstetric Dosages, remains to address the calculation in regards 
to obstetric patients.

The majority of the calculation problems relating to drug dosages continue to represent actual 
physicians’ orders in various health care settings.
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xii PREFACE TO INSTRUCTORS

FEATURES IN THE TENTH EDITION
•	 Learning objectives are listed at the beginning of each chapter so students will know the goals 

that must be achieved.
•	 Chapter	work sheets provide the opportunity to practice solving realistic problems.
•	 Almost	every	chapter	contains	two	posttests designed to evaluate the student’s learning.
•	 A	comprehensive posttest at the end of the book will help students assess their total 

understanding of the process of calculation of drug dosages.
•	 A	glossary is included to define important terms.
•	 Numerous	full-color drug labels continue to provide a more realistic representation of 

medication administration.
•	 NEW! Chapter 13, Dosages Measured in Units, and Chapter 14, Reconstitution of 

Medications, have been divided into two separate chapters.

ANCILLARIES 
Evolve resources for instructors and students can be found online at http://evolve.elsevier.com/ 
Ogden/calculation/

The instructor resources are designed to help instructors present the material in this text and 
include the following:
•	 Drug	Label	glossary
•	 TEACH	Lesson	Plan
•	 TEACH	Lecture	Outlines
•	 TEACH	PowerPoint	Slides
•	 Test	Bank

NEW VERSION! Drug Calculations Comprehensive Test Bank, version 4. This generic test-
bank contains over 700 questions on general mathematics, converting within the same system of 
measurements, converting between different systems of measurement, oral dosages, parenteral 
dosages, flow rates, pediatric dosages, IV calculations, and more.

Student Resources provide students with additional tools for learning and include the 
following:
•	 Student	Practice	Problems	and	Learning	Activities
•	 Flash	Cards

NEW VERSION! Drug Calculations Companion, version 5. This is a completely updated, 
interactive student tutorial that includes an extensive menu of various topic areas within drug 
calculations, such as oral, parenteral, pediatric, and intravenous calculations. it contains over 
600 practice problems covering ratio and proportion, formula, and dimensional analysis methods.
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DESCRIPTION AND FEATURES
Calculation of Drug Dosages is an innovative drug calculation work text designed to provide you 
with a systematic review of mathematics and a simplified method of calculating drug dosages. It 
affords you the opportunity to move at a comfortable pace to ensure success. It includes informa-
tion on the dimensional analysis, ratio and proportion, and formula methods of drug calculation, 
as well as numerous practice problems. Take a look at the following features so that you may 
familiarize yourself with this text and maximize its value.

PREFACE TO STUDENTS

53
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pretest

NAME _____________________________________

DATE ______________________________________

ACCeptABLe sCOre ________

YOUr sCOre ________

Complete the Percents Pretest. A score of 38 out of 40 indicates an acceptable under-

standing of and competency in basic calculations involving percents. You may skip to  

the Ratios Pretest on p. 71. However, if you score 37 or below, completion of Chapter 3,  

Percents, will be helpful for your continued success in the calculation of drug dosages.

DireCtiOns: Change the following fractions to percents.

 1. 1⁄60 ___________________  2. 5⁄7 ____________________  3. 1⁄8 ____________________

 4. 3⁄10 ___________________  5. 4⁄3 ____________________

DireCtiOns: Change the following decimals to percents.

 6. 0.006 _________________  7. 0.35 __________________  8. 0.427 _________________

 9. 3.821 _________________  10. 0.7 ___________________

DireCtiOns: Change the following percents to proper fractions. 

 11. 0.5% _________________  12. 75% _________________  13. 91⁄2% _________________

 14. 24.8% ________________  15. 3⁄8% __________________

DireCtiOns: Change the following percents to decimals.

 16. 11⁄6% _________________  17. 7.5% _________________  18. 133⁄10% _______________

38 PRETEST

CHAPTER 3  
Percents

152
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Chapter 8

Safety in Medication Administration

n  Content in this chapter was written by ruth anne Burris, MBa, rN, for previous editions of this text.

The concept of safety in health care is applicable to both patient populations and health care workers. 

Both groups are susceptible to injury unless measures are taken that maximize prevention while minimizing 

the likelihood that a medical error or injury will occur. The following sections relate to both patient and 

personal safety.

PATIENT SAFETYPatient safety has never been more important. It is linked directly to a health care 

organization’s ability to attract patients, to fund services that are market com-

petitive, and to meet the requirements for accreditation by regulatory agencies. 

Additionally, it is important in the delivery of high-quality patient care outcomes, 

which are of interest to third-party payers for reimbursement and to external agencies monitoring 

quality. These parties include the federal government through the Centers for Medicare & Med-

icaid Services (CMS), the Joint Commission, the Leapfrog Group, and some state governments. 

All these agencies require reporting of significant or sentinel events that result in patient harm.

The risk associated with delivery of health services to patients creates a sense of urgency 

in the monitoring of safety. Health care as an industry is considered at high risk in regard to 

its ability to deliver safe patient care. In this people-to-people business, the likelihood of errors 

related to medications and procedures is greater than the likelihood of a product error in the 

manufacturing industry. This is believed to be due to many factors that are present in the health 

care culture today, such as

•	 The fast-paced environment in which patient care activities occur
•	 Advanced technologies that require more attention and skills
•	 Possible decreases in staffing in critical positions, such as nursing and pharmacy

•	 A sicker and older patient population•	 Declining financial resources

 1 explain the fundamental need for patient safety programs
 2 Describe the impact of medical errors on patient outcomes
 3 Describe strategies to maintain patient and staff safety during 

medication administration 4 Identify the special problems and issues of the elderly 
population related to medication administration

LEARNING OBJECTIVES
Upon completion of the materials provided in this chapter,  you will be able to:

Pretests evaluate your present skills in utilizing 
mathematics, units, and measurements. 

Learning Objectives highlight key content and 
goals that must be achieved.
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xiv PREFACE TO STUDENTS

NEW VERSION! Drug Calculations Companion, version 5. This is a completely updated, 
interactive student tutorial that includes an extensive menu of various topic areas within drug 
calculations, such as oral, parenteral, pediatric, and intravenous calculations. it contains over 600 
practice problems covering ratio and proportion, formula, and dimensional analysis methods.

 Look for this icon at the end of the chapters. It will refer to Drug Calculations 
Companion, version 5 for additional practice problems and content information.

PART 3 Preparation for Calculation of Drug Dosages

Copyright © 2016 by Mosby, an imprint of Elsevier Inc.

168

THE SIX RIGHTS OF MEDICATION ADMINISTRATION

Because the nurse is legally responsible for ensuring that medications are correctly administered, 

the six rights of medication administration listed in Box 9-1 must be diligently checked.

BOX 9-1 SIX RIGHTS OF MEDICATION ADMINISTRATION

 1. Drug
 2. Dose
 3. Patient

 4. Route

 5. Time
 6. Documentation

Anytime these rights are not checked in the preparation and administration of medications, 

an error may occur for which the nurse is legally responsible.

When medications are prepared for administration, the order should be checked three times:

 1. As the medicine is taken from the drawer or shelf

 2. As the medicine is prepared or opened

 3. As the medicine is replaced or thrown out

If unit doses are used, the label should be checked three times. It is critical that all calculations 

be done accurately and checked. It is especially important to check calculations involving frac-

tions and decimals. Many nurses use calculators. In some institutions certain medications (e.g., 

heparin and insulin) are to be checked by another nurse before the medicine is administered to the 

patient. Always use the appropriate measuring devices.

When administering the medication, ALWAYS ask the patient his or her name and ALWAYS 

check the patient’s identification armband and birth date.

 ALERT

ALWAYS ask the patient his or her name.

ALWAYS check the patient’s identification armband and birth date.

Medications can be ordered to be administered by various routes. However, they must be 

administered only by the route included in the physician’s order. Never assume the route by which 

the medication is to be given. If the route has not been included in the order, the physician must 

be notified and asked to clarify the route requested. The clarifying order needs to be written also.

Timing is very important—both the time of day and the interval between doses. With all med-

ications, judgment and assessment by the nurse are required as to whether the medication should 

be given or withheld.

Medication Administration Record (MAR)

Documentation has become more and more important for legal purposes. Remember that docu-

mentation of medications administered must include the five components of drug, dose, patient, 

route, and time. It is also necessary to document whether a medication has been withheld or 

refused. Each facility has its own policy concerning the full documentation of medications. The 

official medication administration record (commonly called the patient’s MAR) varies in format 

from one institution to another but contains the same information. It is mandatory that all docu-

mentation be legible, and it is written in black ink or printed out from a computer.

In most institutions, personnel other than nurses transcribe the physician’s orders to the 

patient’s MAR. (There are many different MARs in use, and they are facility specific. The MAR 

illustrated in this book is only one example.) Nurses are required to verify the transcription 

against the physician’s order and to place their initials on the form indicating the transcription 

was correctly completed.

Figure 9-1 represents examples of, A, a physician’s order and, B, a patient’s MAR. Notice 

that the appropriate drug interpretations for the MAR include the patient’s name, the medication 

name, the date, the drug dosage, the medication route, and the medication schedule.

WORK SHEET 201
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CHAPTER 11
Oral Dosages

WORK SHEET
DIRECTIONS: The medication order is listed at the beginning of each problem. Calculate the 

oral doses. Show your work. Shade each medicine cup or oral syringe when provided to 

indicate the correct dose.
 1. The physician orders Minipress 2 mg po two times a day for Mr. Shaw’s high blood pressure. 

How many capsules will the nurse administer per dose? _______

 2. Mrs. Taylor has a long history of seizures. Elixir of phenobarbital 30 mg po q 12 h is 

ordered. How many milliliters will the nurse administer per dose? _______
NDC 0002-2438-0516 fl oz (1 pt) (473 mL)

Contains 20 mg Phenobarbitalper 5 mL     WARNING—May be habit forming.     Contains Alcohol 14 Percent     CAUTION—Federal (U.S.A.) law    prohibits dispensing without      prescription.

ELIXIR No. 227
PHENOBARBITAL

ELIXIR, USP

 3. The physician orders Crystodigin 0.2 mg po two times a day for 4 days, then 0.15 mg po 

two times a day. You have Crystodigin 0.05-mg tablets available. How many tablets will you 

give for each dose the � rst 4 days? _______ How many tablets will you give for each dose 

thereafter? _______

POSTTEST 1 225

Copyright © 2016 by Mosby, an imprint of Elsevier Inc.

NAME _____________________________________

DATE _____________________________________

ACCEPTABLE SCORE ________

YOUR SCORE ________

DIRECTIONS: The medication order is listed at the beginning of each problem. Calculate the 

oral doses. Show your work. Shade each medicine cup or oral syringe when provided to 

indicate the correct dose.

 1. The physician orders aspirin 975 mg po four times a day for a patient who had a mitral valve 

repair. How many tablets will the nurse administer per dose? _______

 2. Mr. Clay receives tetracycline 0.5 g po four times a day for a gastrointestinal infection. How 

many capsules will the nurse administer per dose? _______

24

CHAPTER 11
Oral DosagesCHAPTER 11
Oral Dosages

POSTTEST 1

Alerts highlight potential and common drug calculation 
errors.

Work Sheets provide you with the opportunity to 
practice solving realistic problems.

Posttests are designed to assess your learning and 
identify your strengths and weaknesses.
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A pretest precedes each chapter in Parts One and Two to assess previous learning. If your grade 
on the pretest is acceptable (an acceptable score is noted at the top of the test), you may continue 
to the next pretest. If your score on the pretest indicates a need for further study, read the intro-
duction to the chapter, study the method of solving the problems, and complete the work sheet. If 
you have difficulty with a problem, refer to the examples in the introduction.

On completion of the work sheet, refer to the answer key at the end of each chapter to verify 
that your answers are correct. Rework all the incorrect problems to find your errors. It may be 
necessary to refer again to the examples in each chapter. Then proceed to the first posttest and 
grade the test. if your grade is acceptable, as indicated at the top of the test, continue to the next 
chapter. If your grade is less than acceptable, rework all incorrect problems to find your errors. 
Review as necessary before completing the second posttest. Again, verify that your answers are 
correct. At this point, if you have followed the system of study, your grade on the second posttest 
should be more than acceptable. Follow the same system of study in each of the chapters.

When all the chapters in the work text are completed with acceptable scores (between 95% 
and 100%), you should be proficient in solving problems relating to drug dosages; more impor-
tant, you will have completed the first step toward becoming a safe practitioner of medication 
administration.

On completion of the material provided in this work text, you will have mastered the fol-
lowing mathematical concepts for use in the accurate performance of computations:
 1. Solving problems using fractions, decimals, percents, ratios, proportions, and dimensional 

analysis
 2. Solving problems involving the apothecary, metric, and household systems of measurements
 3. Solving problems measured in units and milliequivalents
 4. Solving problems related to oral and parenteral dosages
 5. Solving problems involving intravenous flow rates and critical care intravenous flow rates
 6. Solving problems confirming the correct dosage of pediatric medications
 7. Solving problems confirming the correct dosages of OB medications
 8. Solving problems by using the or dimensional analysis, ratio and proportion, and formula 

methods.
You are now ready to begin Chapter 1!

USING THIS WORK TEXT
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PART  ONE

A solid knowledge base of general mathematics is necessary before you will be able to use these con-
cepts in the more complicated calculations of drug dosages. It is this knowledge that allows for the 
safe administration of medications to your patients and prevents medication errors.

For students who have been away from basic mathematics awhile, please take the time and 
effort to review the multiplication tables of one through twelve. These tables must be memorized to 
allow ease in the computation of all problems found in this textbook.

As you prepare to learn how to calculate drug dosages, an assessment of your current basic 
mathematics understanding and competency is essential. A general mathematics pretest is provided. 
Allow 1 to 2 hours in a quiet study area to complete the pretest without the use of a calculator. This 
is your opportunity to assess your true capability of performing basic math problems. Calculators are 
very useful tools. In most areas of health care, the use of a calculator is actually required to ensure 
accuracy in the delivery of medications. Follow the direction of your instructor as to the acceptable 
use of calculators while using this text on your path to safe administration of medications.

The pretest allows you to assess your need for a more extensive review. After completion of the 
test, check your answers with the key provided. A score of 95%, or 48 out of 50 problems correct, 
indicates a firm foundation in basic mathematics. You may then skip to Part II, Units and Measure-
ments for the Calculation of Drug Dosages. However, a score of 47 or below indicates a need to 

REVIEW of MATHEMATICS

REVIEW OF MATHEMATICS PRETEST

CHAPTER 1 Fractions

CHAPTER 2 Decimals

CHAPTER 3 Percents

CHAPTER 4 Ratios

CHAPTER 5 Proportions

REVIEW OF MATHEMATICS POSTTEST



PART 1 Review of Mathematics2
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review fraction, decimal, percent, ratio, and/or proportion calculations. Chapters 1 through 5 allow you to 
work on these basic mathematical skills at your leisure.

The pretest and review chapters are provided to ensure your success in the calculation and adminis-
tration of your future patients’ medications. Begin now, and good luck!
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NAME _____________________________________

DATE _____________________________________

ACCEPTABLE SCORE ________

YOUR SCORE ________

DIRECTIONS: Perform the indicated computations. Reduce fractions to lowest terms.

 1. 3⁄8 1 1⁄3 5 ________________  2. 23⁄7 1 12⁄3 5 _____________  3. 13⁄5 1 7⁄8y1⁄3 5 _____

 4. 1.03 1 2.2 1 1.134 5 _____  5. 1.479 1 28.68 1 4.5 5 ____  6. 14⁄15 2 1⁄6 5 ________

 7. 21⁄3 2 1⁄2 5 _______________  8. 2.04 2 0.987 5 __________  9. 8.53 2 7.945 5 ____

 10. 3 3 4⁄7 5 ________________  11. 21⁄2 3 33⁄5 5 _____________  12. 0.315 3 5.8 5 _____

 13. 4.884 3 6.51 5 __________  14. 3⁄5 4 5⁄6 5 ________________  15. 1⁄150 4 1⁄20 5 _______

 16. 23⁄4 4 62⁄3 5 _____________  17. 241.73 4 3.6 5 __________  18. 22.68 4 4.2 5 _____

DIRECTIONS: Circle the decimal fraction that has the least value.

 19. 0.3, 0.03, 0.003  20. 0.9, 0.45, 0.66  21. 0.72, 0.721, 0.0072

DIRECTIONS: Circle the decimal fraction that has the greatest value.

 22. 0.1, 0.15, 0.155  23. 0.249, 0.1587, 0.00633  24. 2.913, 2.99, 2.9

48

Review of Mathematics

PRETEST
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4 PRETEST

DIRECTIONS: Change the following fractions to decimals.

 25. 5⁄8 5 __________________  26. 17⁄25 5 _________________

DIRECTIONS: Change the following decimals to fractions reduced to lowest terms.

 27. 0.375 5 _______________  28. 0.05 5 ________________

DIRECTIONS: Perform the indicated computations.

 29. Express 0.432 as a percent.  30. Express 65% as a proper fraction 
and reduce to the lowest terms.

 31. Express 0.3% as a ratio.  32. What percent of 2.5 is 0.5?

 33. What is 1⁄4% of 60?  34. What is 65% of 450?

DIRECTIONS: Change the following fractions and decimals to ratios reduced to lowest terms.

 35. 9⁄42 5 __________________  36. 11⁄2y22⁄3 5 ______________  37. 0.34 5 ______________

DIRECTIONS: Find the value of x.

 38. 7  7⁄100 < x  4  39. x  40 < 7  56  40. 2.5  6 < 10  x

 41. x  1⁄4% < 9.6  1⁄300  42. 1⁄150  1⁄100 < x  30  43. 0.10  0.20 < x  200
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 44. 1⁄200  1⁄40 < 100  x  45. x  85 < 6  10  46. 1⁄20y1⁄5  5 < x  50

 47. 100  5 < x  3.4  48. 75  x < 36  6  49. 1⁄3  2⁄5 < x  30

 50. x  9 < 98  7

ANSWERS ON P. 6.
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ANSWERS

REVIEW OF MATHEMATICS PRETEST, pp. 3–5

 1. 17⁄24

 2. 42⁄21

 3. 49⁄40

 4. 4.364
 5. 34.659
 6. 23⁄30

 7. 15⁄6
 8. 1.053
 9. 0.585
 10. 15⁄7
 11. 9
 12. 1.827
 13. 31.79484

 14. 18⁄25

 15. 2⁄15

 16. 33⁄80

 17. 67.14722
 18. 5.4
 19. 0.003
 20. 0.45
 21. 0.0072
 22. 0.155
 23. 0.249
 24. 2.99
 25. 0.625
 26. 0.68

 27. 3⁄8
 28. 1⁄20

 29. 43.2%
 30. 13⁄20

 31. 31000
 32. 20%
 33. 0.15
 34. 292.5
 35. 314
 36. 916
 37. 1750
 38. 400
 39. 5

 40. 24
 41. 71⁄5 or 7.2
 42. 20
 43. 100
 44. 500
 45. 51
 46. 21⁄2 or 2.5
 47. 68
 48. 12.5
 49. 25
 50. 126
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NAME _____________________________________

DATE ______________________________________

ACCEPTABLE SCORE ________

YOUR SCORE ________

Complete the Fractions Pretest. A score of 29 out of 30 indicates an acceptable under-
standing of and competency in basic calculations involving fractions. You may skip to the 
Decimals Pretest on p. 31. However, if you scored 28 or below, completion of Chapter 1, Frac-
tions, will be helpful for your continued success in the calculation of drug dosages.

DIRECTIONS: Perform the indicated calculations and reduce fractions to lowest terms.

 1. 5⁄7 1 4⁄9 5 _____________  2. 21⁄2 1 81⁄6 5 ___________  3. 313⁄20 1 13⁄10 1 44⁄5 5 ___

 4. 25⁄16 1 31⁄4 5 __________  5. 56⁄11 1 31⁄2 5 __________  6. 32⁄3 1 42⁄9 5 ___________

 7. 13⁄4 1 23⁄8 1 15⁄6 5 _____  8. 9⁄10 2 3⁄5 5 _____________  9. 21⁄4 2 13⁄8 5 ___________

 10. 61⁄8 2 31⁄2 5 ___________  11. 45⁄6 2 21⁄8 5 ___________  12. 33⁄4 2 111⁄12 5 __________

 13. 71⁄2 2 57⁄10 5 __________  14. 61⁄2 2 42⁄3 5 ___________  15. 4⁄5 3 1⁄12 5 _____________

 16. 11⁄3 3 33⁄4 5 ___________  17. 32⁄7 3 22⁄9 5 ___________  18. 5⁄8 3 15⁄7 5 ____________

 19. 1⁄1000 3 1⁄10 5 __________  20. 24⁄9 3 13⁄4 5 ___________  21. 41⁄6 3 29⁄10 5 __________

 22. 11⁄8 3 24⁄7 5 ___________  23. 1⁄4 4 4⁄5 5 _____________  24. 21⁄6 4 15⁄8 5 ___________

29 PRETEST

CHAPTER 1  
Fractions
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 25. 1⁄3 4 1⁄100 5 ____________  26. 13⁄4 4 2 5 _____________  27. 4⁄5y3⁄5 5 _______________

 28. 1⁄3y3⁄5 5 _______________  29. 25⁄6y12⁄3 5 _____________  30. 41⁄2y21⁄4 5 _____________

ANSWERS ON P. 29.
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CHAPTER 1

Fractions

Study the introductory material for fractions. The processes for the calculation of 
fraction problems are listed in steps. Memorize the steps for each type of calculation 
before beginning the work sheet. Complete the work sheet at the end of this chapter, 
which provides extensive practice in the manipulation of fractions. Check your 
answers. If you have difficulties, go back and review the steps for that type of calcu-

lation. When you feel ready to evaluate your learning, take the first posttest. Check your answers. 
An acceptable score (number of answers correct) as indicated on the posttest signifies that you are 
ready for the next chapter. An unacceptable score signifies a need for further study before you 
take the second posttest.

 1 Changing an improper fraction to a mixed number

 2 Changing a mixed number to an improper fraction

 3 Changing a fraction to an equivalent fraction with the lowest 
common denominator

 4 Changing a mixed number to an equivalent fraction with the 
lowest common denominator

 5 Adding fractions having the same denominator, having 
unlike denominators, or involving whole numbers and unlike 
denominators

 6 Subtracting fractions having the same denominator, having 
unlike denominators, or involving whole numbers and unlike 
denominators

 7 Multiplying fractions and mixed numbers

 8 Dividing fractions and mixed numbers

 9 Reducing a complex fraction

 10 Reducing a complex fraction involving mixed numbers

LEARNING OBJECTIVES

Upon completion of the materials 
provided in this chapter, you will 

be able to perform computations 
accurately by mastering the  

following mathematical concepts:
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A fraction indicates the number of equal parts of a whole. For example, 3⁄4 means three of 
four equal parts.

The denominator indicates the number of parts into which a whole has been divided. The 
denominator is the number below the fraction line. The numerator designates the number of parts 
that you have of a divided whole. It is the number above the fraction line. The line also indicates 
division to be performed and can be read as “divided by.” The example 3⁄4, or three fourths, can 
therefore be read as “three divided by four.” In other words the numerator is “divided by” the 
denominator. The numerator is the dividend, and the denominator is the divisor. When numbers 
are multiplied, the answer is the product. When numbers are divided, the answer is the quotient.

A fraction can often be expressed in smaller numbers without any change in its real value. 
This is what is meant by the direction “Reduce to lowest terms.” The reduction is accomplished 
by dividing both numerator and denominator by the same number.

EXAMPLE 1: 6⁄8  

 a. 6 4 2 5 3

 b. 8 4 2 5 4

 c. 
6
8

3
4

5

EXAMPLE 2: 3⁄9

 a. 3 4 3 5 1

 b. 9 4 3 5 3

 c. 
3
9

1
3

5

EXAMPLE 3: 4⁄10

 a. 4 4 2 5 2

 b. 10 4 2 5 5

 c. 
4

10
2
5

5

There are several different types of fractions. A proper fraction is one in which the numerator 
is smaller than the denominator. A proper fraction is sometimes called a common or simple 
fraction.

EXAMPLES: 2⁄3,  1⁄8,  5⁄12

An improper fraction is a fraction in which the numerator is larger than or equal to the  
denominator.

EXAMPLES: 8⁄7,  6⁄6,  4⁄2

A complex fraction is one that contains a fraction in its numerator, its denominator, or both.

EXAMPLES: 21⁄3y3,  2y1⁄2,  3⁄4y3⁄8

Sometimes a fraction is seen in conjunction with a whole number. This combination is called 
a mixed number.

EXAMPLES: 23⁄8,  41⁄3,  61⁄2
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