Module 02104-05
Plumbing Math

Lesson 2 of 3: Basic Math Review, Part Two

This lesson is a classroom session in which the students will learn about converting decimals and fractions, the metric system and its conversions, and squaring numbers and obtaining square roots.

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Convert decimals to percentages and percentages to decimals.

2. Explain what the metric system is and how it is important to the plumbing trade.

3. Convert various metric system measurements to English and English system measurements to metric.

4. Square various numbers and take square roots of numbers with and without a calculator.

Performance Requirements

· No performance requirements in this lesson.

Reading Assignment

· Module 02104, Sections 2.4.0 thru 2.6.1

Slide Presentation

· Module 02104, Part 2 (Slides 7 thru 13)

Suggested Equipment/Materials 

· Pencil, paper, and a pocket calculator

Suggested Student Activity

· Students must complete Practice Exercises 2.4.5, 2.5.3, and 2.6.1.

Testing

· Module Review Test Questions 20 thru 35 for Section 2.0.0.

Suggested Lab Activity

· No lab activity in this lesson.

Additional Resources

· www.pipefitter.com (Pipefitter.com) A variety of books dealing with plumbing math.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)

SLIDE 7

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Review the reasons why plumbers must often convert numbers from one format to another.  Provide examples.

· Demonstrate how to convert decimals to percentages and percentages to decimals.

· Provide students with example decimal and percentage values and have them convert them back and forth.

· Demonstrate how to convert fractions to decimals and decimals to fractions.

· Provide students with example decimal and fraction and have them convert them back and forth.

· Describe how to use conversion tables to convert between fractions and decimals.  See Table 1.
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SLIDE 8

· Demonstrate how to convert inches to their decimal equivalent in feet.

· Provide students with example dimensions in inches and have them convert the numbers into decimal equivalents in feet.

· Have students complete Practice Exercise 2.4.5.  Provide a review, correct answers, and remediation.
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SLIDE 9

· Explain how the metric system uses a base-ten method of determining various measurements.

· Demonstrate how to convert from one unit to another within the metric system.
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SLIDE 10

· Demonstrate how to use a decimal scale to convert within the metric system.

· Present students with various metric system values and ask them to convert to other metric system values using the scale in Figure 1.
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SLIDES 11 & 12

· Explain that plumbers must often convert values in the metric system to values in the English system and vice versa.

· Demonstrate how a conversion table can make the conversion process easier.

· Provide students with example values in both the English and metric system and have them convert to the other using the various multipliers in Table 3.  Note Table 3 is in two parts in slides 11 and 12.

· Have students complete Practice Exercise 2.5.3.  Provide a review, correct answers, and remediation.
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SLIDE 13

· Describe and demonstrate how to square a number.

· Describe and demonstrate how to find the square root of a number.

· Demonstrate how to use a calculator to find the square root of a number.

· Provide students with various numbers.  Have them square the numbers and find the square root of the numbers using a calculator.

· Have students complete Practice Exercise 2.6.1.  Provide a review, correct answers, and remediation.

Have students answer Review Questions 20 thru 35 for Section 2.0.0.  Provide correct answers and remediation at the end of the quiz.  
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SLIDE 13

2.0.0 BASIC MATH REVIEW

•

In some plumbing calculations you may be required to 

square a number, which simply means multiplying the 

number by itself. For example, squaring the number 5 yields 

25 (5 

×

5 = 25).

•

To take the square root of a number means to find the 

number that, when multiplied by itself, results in the original 

number. For example, the square root of 25 is 5.

•

The easiest way to square numbers and take square roots 

of numbers is to use a pocket calculator.

Figure 2

Construction Master calculator.
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SLIDE 12

2.0.0 BASIC MATH REVIEW

Table 3 Conversion Table (Cont'd)

Gallons 

Quarts 

Pints 

Ounces 

Short tons 

Pounds 

Fluid ounces 

Acres 

Square miles 

Square yards 

Square inches 

Miles 

Yards

Feet

Inches 

Into . . . 

0.260

Liters

1.060

Liters

2.100

Liters

0.034

Milliliters 

LIQUID MEASURE 

1.100

Megagrams

2.200

Kilograms 

0.035

Grams

MASS and WEIGHT 

2.500

Hectares 

0.400

Square kilometers 

1.200

Square meters 

0.160

Square centimeters 

AREA 

0.620

Kilometers 

1.100

Meters 

0.400

Centimeters

0.040

Millimeters

LENGTH

Multiply the English unit by . . 

To convert . . .

A. Metric to English
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SLIDE 11

2.0.0 BASIC MATH REVIEW

•

While most of the world uses the metric system, the United State

s and a few other countries use the English 

system of weights and measures.

•

Convenient tables are available for converting from English to m

etric and metric to English.

Table 3 Conversion Table

3.80

Liters

Gallons 

0.95

Liters

Quarts 

0.47

Liters

Pints 

30.00

Milliliters 

Ounces 

LIQUID MEASURE 

0.90

Megagrams

Short tons 

0.45

Kilograms 

Pounds 

28.00 

Grams 

Fluid ounces 

MASS and WEIGHT 

0.40

Hectares 

Acres 

2.60

Square kilometers 

Square miles 

0.80

Square meters 

Square yards 

0.09

Square meters 

Square feet 

6.50

Square centimeters 

Square inches 

AREA 

1.60

Kilometers 

Miles 

0.90

Meters 

Yards

30.00

Centimeters

Feet

25.40

Millimeters

Inches 

LENGTH

Multiply the English unit by . . 

Into . . . 

To convert . . . 

A. English to Metric
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SLIDE 10

2.0.0 BASIC MATH REVIEW

·

Scales are available that can easily convert from one metric uni

t to another.

Figure 1

The decimal scale.
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SLIDE 9

2.0.0 BASIC MATH REVIEW

·

The metric system is a system of measurements that has all measu

rements 

counted in tens with a standard set of prefixes available to den

ote large and small 

numbers.

·

To convert from one metric unit to another, move the decimal poi

nt the required 

number of spaces. For example, to find out how many millimeters 

there are in a 

meter, multiply by 1000 or move the decimal point three places t

o the right.

micro = 0.000001 

mega = 1,000,000 

milli

= 0.001 

kilo = 1,000 

centi

= 0.01 

hecto

= 100 

deci

= 0.1 

deka

= 10 

Table 2  Metric Prefixes
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SLIDE 8

2.0.0 BASIC MATH REVIEW

•

To make your job easier, tables are available that convert decim

als into 

sixteenths or other fractions. (See 

Table 1

in paragraph 2.4.3.)

•

To convert inches into decimal equivalents in feet, first expres

s the inches as a 

fraction with 12 as the denominator, reduce the fraction to its 

lowest terms, and 

then convert that fraction to a decimal.
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SLIDE 7

2.0.0 BASIC MATH REVIEW

•

It is often convenient to convert all numbers you are working wi

th to the same 

form. For example, if the numbers you are dealing with are expre

ssed as 

decimals, fractions, and percentages, you may want to convert al

l to decimals.

•

To convert a decimal to a percentage, multiply the decimal by 10

0 and add a 

percent sign.

•

To convert a percentage to a decimal, drop the percentage sign a

nd divide the 

number by 100 to move the decimal point two places to the left.

•

To convert a fraction to a decimal, divide the numerator by the 

denominator. If 

dealing with a proper fraction, first convert it to an improper 

fraction before 

dividing.

•

To convert decimals to fractions, express the decimal as a tenth

, hundredth or 

thousandth and convert to its lowest fractional value. For examp

le, .25 is 

expressed as 25/100, which is equal to 1/4.

