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OBJECTIVES

R
OBJECTIVES

By the completion of this module the student should be able to:

B Demonstrate addition, subtraction, multiplication, and division skills.
B Demonstrate the general rules of English measurement.

B [dentify denominate numbers.

B Demonstrate the “order of operation” when a problem involves
multiplication, division, addition, and/or subtraction.

B Explain the metric system and how it can be used in the trade.

B Demonstrate how to find the surface area.
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athematicsis abasic andimportanttool. You will use simple mathematics
daily in planning and executing your work. Mathematical accuracy is
critical for a profitable job.

Thistopic begins with the basic facts of arithmetic and continues through some
of the early stages of algebra. Many of us have areas in our mathematics
background that are hazy, barely understood or troublesome. Reviewing
these basic mathematical concepts may help you avoid making costly
mathematical mistakes.

PLACE VALUE

I nour base ten (decimal) system, digits and commas are the only symbols
used. Fromright to left, the first three place value names are one, ten, and
hundred as shown in Figure 1.

In the example, “573” the place values are as follows:
5 has a place value of hundred (100)
7 has a place value of ten (10)

3 has a place value of one (1)

In other words “573” is:
5 hundreds + 7 tens + 3 ones

hundred | ten | one |

Figure 1 - Place Values

hundred | ten | one | [hundred| ten|one| |hundred ten | one | [hundred | ten | one
Billion Million Thousand (Unit)

Figure 2 - Place Values

Continuing to the left, the digits are grouped in three (see Figure 2.) The first
four groups are unit, thousand, million and billion.

The grouponthefarleftmay have one, two orthree digits while all other groups
MUST have three digits. In each group the names are the same: one, ten,
hundred.
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ADDITION & SUBTRACTION

ADDITION AND SUBTRACTION

tisassumedthatthe reader knows basic addition and subtraction skills. The
following will be a quick review.

The operation of addition is noted by the plus (+) sign. The numbers being
addedtogether arereferredto asthe “addends” andthe answeristermedthe
“sum”or “total.”

Subtraction is noted by the minus (-) sign. Using the example of 9-3 = 6, the
“9” would be referred to as the “minuend,” the “3” is the “subtrahend,” and
the answer is termed the “difference.”

Carrying Numbers

Addition problems having several addends usually produce sums greater
than 9 in one or more of the columns (the ones column, the tens, the
hundreds, etc.). When this occurs, the answer can be found by “carrying”
(see Figure 3).

When carrying, the “extra” digits that are generated when a column sum
exceeds 9 are carried over and added to the next column on the left. If, after
adding, the answer is a single digit number, there is no need to carry.

Writing the problem with each addend grouped in terms of ones, tens,
hundreds, etc. demonstrates more clearly the carrying process.

To carry the addend in Figure 3 perform the following steps.

357 300 + 50 + 7 357
845 800 + 40 + 5 845
+_22 xxx 4+ 20 4+ 2 +_ 22
1100 + 110 + 14 1224

Figure 3 - Addition and Carrying

1. Write the numbers in columns so that place values are lined up. Add each
column downward, starting with the ones. Addthe 7,5, and 2to get atwo
digit sum of 14. Write down the 4, below the answer line in the ones column,
and carry the 1 to the tens column.

2. Mentally add the 1 along with the other digits in the tens column, getting
a sum of 12. Write down the 2 below the line in the tens column and
carry the 1 to the hundreds column.
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PRACTICE PROBLEMS

3. Mentally add the 1 along with the other digits in the hundreds column,
getting a sum of 12. Write down the 2 in the hundreds column of the
answer and carry the 1 to the thousands column.

4. If there were other digits in the thousands column to which the 1 could
be added, the process would continue. Since there are no other digits

to be added in the thousands column, this final 1 simply drops down
and is written in the thousands place to complete the answer.

PRACTICE PROBLEMS

1. 686 + 240 + 1,320 + 16 + 400 =

2. 16 + 480 + 26 +15 + 6,000

3. 29+ 16 +24 +13 + 10 =

4. 18 + 24 + 32 +1,001 +216

5. 290 +1,360 + 4,510 +6,216 +3 =

Borrowing Numbers

In subtraction, the borrowing process is the reverse of carrying. Borrowing
must be done when the subtrahend in any one of the columns (ones, tens,
hundreds, etc.) is larger than the minuend in the same column (see Figure
4).

43 40 + 3 43
-8 — 8 -8 Figure 4 -
To check for 35 Subtraction and
. Borrowing
accuracy:
35+8 =43

To solve the problem in Figure 4, perform the following steps:

1. Write the numbers in columns so that the place values are lined up.
Subtract each column, starting with the ones.

2. Ifthe column cannot be subtracted, you must “borrow” from the column
on the left. For example, since 8 cannot be subtracted from 3, a “ten”
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PRACTICE PROBLEMS

MULTIPLICATION

7.

8.

9.

must be borrowed and combined with the 3 in the ones column. Notice
that borrowing a ten to increase the value of the digit in the ones column
reduces the value of the digit in the tens column by 1.

8 can now be subtracted from 13. Write down 5 under the answer line in
the ones column. The 3 from the tens column can be brought down below
the answer line to complete the equation with a difference of 35.

If it is necessary to borrow in more than one column, the borrowing process
continues until all the subtrahends can be subtracted from the
corresponding minuends to solve the problem.

To check for accuracy, add the difference to the subtrahend and the
answer should equal the minuend as shown in Figure 4.

PRACTICE PROBLEMS

6.

280 -116 =
40-16 =
1,226 - 456 =

126 -14 +34 =

10. 973 -792 =

MULTIPLICATION

Whentwo or more whole numbers are multiplied, eachis called a “factor,” The
answeriscalled the “product.” Multiplication may be indicated by the folowing:

a multiplication sign (X)
a dot between numbers
or parentheses around the numbers to be multiplied.

6 x8 =48
6+8 =48
6(8) =48
(6) (8) = 48
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When a dot is used to indicate multiplication, the dot is placed above the line
of writing distinguishing it from a decimal point or period. Notice also thatwhen
parentheses are used to indicate multiplication, the numbers to be multiplied
are spaced closer together than they are when the dot or “x” is used.

An important part of multiplication is memorizing the multiplication tables.
Multiplication tables must be learned so thoroughly that you have instant
recall without hesitation or effort.

Another important property of multiplication involves the “zero product law.”
Thisrules states thatany number multiplied by zero equals zero. Forexample:

0x0=0
10x0=0
0x140=0

Multiplying Whole Numbers
Multiplying whole numbers is a shortcut for repeated addition. For example:
6 (5) and 6 x 5 are read as six 5’s. Of course, we would write 6 six times and

add, however, multiplying to get the answer saves considerable time.

In the example of multiplying 6 times 27, we first arrange the factors in the
following manner:

27 x 6 =162
This problem would be solved by performing the following steps:

1. 6times 7 equals 42. The 2 is written down the under answer line in the
ones column and the 4 is carried to the tens column.

2. 6times2is 12. Add the 4 that was carried over from step 1 and write
the result, 16, under the answer line as shown.

3. Thefinal answeris 162.

When multiplying, itisimportant to place the digits of the factors in the proper
columns. Inother words, the ones must be placed inthe ones column, tensin
thetenscolumn, etc. Thisis especially true when multiplying by anumberthat
has more than two digits as shown in the following example:
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PRACTICE PROBLEMS

1.
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12.

13.

14.

15.

43 43
e x_21 x_21
t=L 301 301
860

1161

To solve the above problem we would perform the following steps:

First multiply 7 times 3 which equals 21. The 1 is placed under the answer
line in the ones column and the 2 is then carried over to the tens column.
7 times 40 equals 280 plus the 2 carried over from the ones column equals
300. 300 is recorded next to the one under the answer line.

Next we multiply 43 by 20. To begin, multiply 20 x 3 which equals 60. The
60 is placed under the answer line in the tens column. Next multiply 20
times 40 equaling 800 and record 800 in the hundreds place, as shown,
in the corresponding column.

Add the products downward, keeping the numbers in the correct columns
(ones, tens, etc.) The correct answeris 1,161.

PRACTICE PROBLEMS

11.

292x16 =
292x4x3+2=
320 x 168 =

A box of single strength window glass weighs 67 Ibs. and a box of double
strength window glass weighs 80 Ibs. How many pounds will be left of
a 16,280 Ib. load if 16 boxes of single strength and 26 boxes of double
strength are removed from the load? =

A steel sash job requires 1,200 lites of glass. Half of these lites have an
area of more than 4 sq. ft. each. If two metal clips are required for each of
the four sides of each piece having an area of 4 sq. ft. or less and if three
metal clips are required for each of the four sides of each piece having
an area of more than 4 sq.ft. how many metal clips are needed to do the
complete job? =




DIVISION

D ivisionis usually indicated either by adivision sign (=) or by placing one
number over another numberwith aline between as showninthe following
examples.

8§ + 4 =2 or & = 2 or 48 = 2

In this example the number 8 is the “dividend,” 4 is the “divisor” and 2 is the
“quotient.”

Justas multiplication can be considered as repeated addition, division canbe
considered as repeated subtraction. For example, if we wish to divide 12 by
4,we may subtract4 from 12in successive steps andtally the number of times
that the subtraction is performed, as follows:

In this example, 4 was subtracted 3 times from 12. In other
words, 4 is contained in 12 three times. Since successive
subtraction is too cumbersome for rapid concise calculation,
division is used as a quick, accurate replacement.

To solve the following problem, the following steps should be performed:

14 1. When dividing, begin with the far left
column of the dividend. In this case, divide
4 I? 4 Iizg 4 into 50. 4 is contained in 50 ten times.
16 Write 1 in the tens’s place over the 4 and
16 write 40 as shown.
0
2. Subtract 40 from 56 for a difference of 16.

3. 4divides into 16 four times. Write 4 in the one’s place over the 6 in the
dividend and record 16 as shown. 16 subtracted from 16 equals 0.

4. The quotient for the above example is 56 ~ 4 = 14

5. To check the answer for accuracy, multiply the quotient times the divisor
to equal the dividend. 14 x4 =56
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To solve the following division problem, perform the following steps:

36 1. Insome cases, the divisor (7) is too large
7252 71252 to be contained in the first digit of the
210 dividend (2). When this occurs, we divide
42 the divisor into whatever number of digits
42 in the dividend that allows the divisor to
0 be divided. In this instance, we will divide
the 7 into 250 (the first two digits of the
dividend).

2. 7is contained 30 times in 250. We write 3 along the tens column of the
dividend. Multiplying 30 times 7 is 210. We write 210 below the dividend.

3. Subtracting 252 minus 210 is 42. We write down the 42 as shown in
the example. We have now formed a new dividend, 42.

4. 7iscontained6timesin42. We write 6 above the ones column as shown.
Multiplying as before, 6 times 7 is 42. We write the product as shown in
the example. Perform the remaining subtraction: 42 -42 =0

5. The final quotient is 252 + 7 = 36. To check this answer for accuracy,
multiply the answer times the divisor: 36 x 7 = 252.

Uneven Division

Unevendivisionreferstowhenthe dividend cannotbe divided evenly into the

divisor. The leftover numbers are called the remainders and they are placed
nextto the quotient with the prefix “R.”

15 R6 1. 12 is contained in 180 ten times. 1 is
12)186 12@ written over the 8 in the tens column.

Multiply 10 times 12 for an answer of 120.

28 Record the 120 as shown. Subtracting
6 120 from 186 for a difference of 66.

2. 12dividesinto 66 five times. 5times 12 equals 60. The 5 is written over
the 6 in the ones column. Record the 60 as shown and subtract 60 from
66 for a difference of 6.

3. Since 12 cannot be divided into 6 the six is recorded with the answer
following the “R” which stands for remainder.

4. 186 divided by 12 equals 15 with a remainder of 6.
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PRACTICE PROBLEMS

DENOMINATE NUMBERS

5. Tocheck the answer for accuracy, multiply the quotient by the divisor and
add the remainder to equal the dividend. For example:

15x12+6=186

PRACTICE PROBLEMS

16. 240 +6=
17. 180 +5=
18. 64 +8=

19. 351 +13=

20. 38,250 + 15=

DENOMINATE NUMBERS

N umbers that have a unit of measurement associated with them, such as
yard, kilowatt, pound, pint, etc., are denominate numbers. The word
“denominate” meansthatthe numbers have been given aname:they are not
justabstract symbols.

Toadd, subtract, multiply or divide denominate numbers only like units or units
ofthe same kind canbe combined. Forexample, the sum of 1 footand 3inches
would not be 4 feet noris it 4 inches. Since only like units can be combined,
the correct answer would be 1 foot 3 inches.

If denominate numbers are to be combined and the units are not alike,
equivalent measurements must be found. Equivalent measurementsreferto
measurements of the same thing only of the amount using a different unit or
name. Forexample, 12inches is an equivalent measurement of 1 foot.

To change the unit of a measurement, replace the unit of measure with an
equivalent measurement and multiply, divide, subtract or add as necessary.
Forexample:

2yards 2feet11inches=____ inches
72 inches + 24 inches + 11 inches = 107 inches
and
3 quarts 1 pint = pints

6 pints + 1 pint = 7 pints
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Also, whenever possible the final answer should be in the simplest form. To
add denominate numbers (as shown in Figure 5A), perform the following
steps:

1. Add 8 inches and 5 inches together recording the answer of 13 inches
below the answer line as shown.

2. Add 6 feet and 4 feet, recording the answer of 10 feet below the answer
line.

3. Since 13 inches is the equivalent of 1 foot and 1 inch, we simplify or
regroup the answer to 11 feet 1 inch.

A similar example of adding denominate numbers occurs when reading a
transit (see Figure 5B). To add degrees, minutes and seconds perform the
following steps:

1. 6seconds added to 5 seconds equals 11 seconds. The answer is written
below the answer line under the seconds column.

2. 44 minutes plus 22 minutes equals 66 minutes. Since 60 minutes make
one hour, the 1 is carried over to the hour column and 6 minutes is recorded
under the answer line in the minutes’ column. (66 minutes - 60 minutes =
6 minutes)

3. 20 hours, 13 hours and the 1 carried over hour are added together for
answer of 34 hours.

Figure 5

A) 6 feet 8inches
+4feet 5inches
10 feet 13 inches

or, in its simpliest form:

11 feet 1inch

*k% *%k% *k%

B) 20 hours 44 minutes 6 seconds
+ 13 hours 22 minutes 5 seconds
33 hours 66 minutes 11 seconds

or, in its simpliest form:

34 hours 6 minutes 11 seconds
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Subtracting Denominate Numbers
Subtractingdenominate numbersinvolves regrouping like groups. Forexample,
if we wanted to subtract the following denominate numbers we would have:

28 hours 4 minutes 3 seconds
- 16 hours 8 minutes 2 seconds

In order to subtract 8 minutes from 4 minutes we would need to regroup
(borrowing fromthe hour column as follows:

27 hours 64 minutes 3 seconds
- 16 hours 8 minutes 2 seconds
11 hours 56 minutes 1 second

Multiplying Denominate Numbers

When one denominate numberis multiplied by anotherthe product oranswer
becomes a square unit. For example, 1 foottimes 1 foot equals one square
foot.

Ifitis necessary to multiply combined numbers, such as 2 yards 1 foot x 6 yards
2feet, the units willneed to be convertedto like units (such as fractions ofayard
or all the units to feet).

To multiply denominate numbers, using the following example, proceed as
follows:

S5yards 2feet 6 inches
X 3
1. Since only like units can be multiplied together then each unit should be
multiplied by 3 as shown:

3(5yards) =15yards
3 (2 feet) = 6 feet
3 (6inches) =18inches

2. After multiplying all units, reduce the answer to its simplest form as shown:

15 yards 6 feet 18inches
TO
17 yards 1 foot 6 inches
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Division of Denominate Numbers

Whendividing denominate numbers, start with the largest unitfirst. Ifthereis
aremainder, convertittothe nextlower unit. Repeatthe division process until
all units have been divided as shown in the following example:

24 gallons 1 quart 1 pint + 5 =

1. Divide the 24 gallons by 5

4
524 gallons

20 gallons
4 gallons (remainder)

2. Convertthe 4 remaining gallons to 16 quarts and add them to the | quart
from the original problem. Divide the 17 quarts by 5 as shown:

3
5117 quarts
15 gquarts
2 quarts (remainder)

3. Convert the remaining 2 quarts to 4 pints and add to the 1 pint from the
original problem. Divide 5 pints by 5 as shown:

1
5):5| pints

5 pints
0

4. Thefinal quotientis:

24 gallons 1 quart 1pint = 5 = 4 gallons 3 quart 1 pint.
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PRACTICE PROBLEMS

ORDER OF OPERATION

R
PRACTICE PROBLEMS:

21. 1ft3inches + 3 ft. 9 inches =

22. If a piece of metal 2 ft. 5in. long is cut from a piece that is 8 ft. 3 in. long,
how much metal will be left over?

23. 5 minutes 30 seconds - 3 minutes 42 seconds =

24. What is the total length of the following pieces of metal: 1 piece 1 ft 10in.
long; 1 piece 10 ft. 2in. long; 1 piece 16 ft. 3in. long; and 1 piece 8 ft. 1 in.
long?

25. A mitered plate glass store front needs recementing. It includes 4 joints:
10 ft 6 in. long, 2 joints: 8 ft. 3 in. long and 3 joints: 9 ft. 2 in. long. No
recementing is required on 1/4 of the job. How much recementing will
need to be done?

ORDER OF OPERATION

hen a mathematical problem requires a series of operations involving
addition, subtraction, multiplication, or division, the order in which the
operations are performed is important.

A series of individual additions, subtractions, or multiplications may be
performed in any order. The numbers may be combined or grouped in
whateverway is easiestto solve. For example, the following problems could
be grouped as shown:

4+2+7+6=19 or 10 +9 =19
100 -3 -10-20 =67 or 70 -3 =67
4x2x7x5=280 or 40 x 7 = 280
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PRACTICE ROBLEMS

METRIC
MEASUREMENT

Ifdivisionis part of the problem, the division must be worked or groupedinthe
order written. Forexample,

100 + 10 + 2 =10+ 2 =15

In a series of mixed operations, perform multiplication first, division next,
and finally addition and subtraction. For example:

100 - 4x5=5 or 100+20=5
60-25+5=55 or 60-5 =55

Now consider the following:

60-25+5+15-100+4x10
=60-25+5+15-100+ 40
=60-5+15-100 + 40
=55+15-100 + 40
=110-100

=10

PRACTICE PROBLEMS:

26.(10-8) 2=
27.(25-6) +3+(8x4)=
28.17-5+(3x3) =

29. (5x9) +9 - (6x8) =

30. (3x4) - 16 , 4 + (3x3) - 11 =

METRIC MEASUREMENT

English measurement is written with a number and a unit of measure. It
shows “how many” or “how much.” Examples of English measurements
are 1 pound (weight), 1 foot (length), and 1 quart (volume). Since this system
is well known to all, it will not be covered in depth in this topic.
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The Metric Systemis based onthe meter as the basic unit of measurement for
length and distance. Millimeters, centimeters and decimeters are smallerthan
the meter while dekameter, hectometer and kilometer are largerthan a meter.

The metric system is based on the number 10. All the metric units are in
multiple of 10. For example:

Millimeter = 1/1000 of a meter (0.001) It takes 1000 millimeters to make a meter
Centimeter = 1/100 of a meter (0.01) It takes 100 centimeters to make a meter
Decimeter = 1/10 of a meter (0.1) It takes 10 decimeter to make a meter
Meter = 1 meter

Dekameter = 10 meters

Hectometer = 100 meters

Kilometer = 1000 meters

The metric system is not difficult to learn, it is just different from the English
system. Metrics shouldbe learned as a “stand alone” system of measurement.

It is believed by many that metrics is not only easier to use than the English
system of measurementbutitis also much more accurate. Figure 6 contains
several metric conversion charts to help you become familiar with metric
measurements.

The metric system is based on multiple of 10. Forexample, 20 millimetersis
equivalent to 2 centimeters and 145 millimeters is equivalent to 14.5
centimeters. By simply moving the decimal point, metric measurementcan be
found (see Figure 6 and 7).

Forexample, if meters need to be converted to decimeters, move the decimal
point one space to the right and add a zero as shown:

12 meters = 120 decimeters

If 6 meters needs to be converted to centimeters, move the decimal pointtwo
spaces to the right and add two zeros as shown:

6 meters = 600 centimeters.

Thereverseistrue when converting meters to dekameters, hectometers and
kilometers.
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Figures 6 & 7- Metric Conversion Charts

Length ( Basic Unit Is Meter)

1 millimeter (mm) = = 001 m
1 centimeter (¢m) = 10 millimeters = 01 m
I decimeter (dm) — 10 centimecters = d m
1 METER (m) = 10 decimeters = 1 m
1 dekameter(dam) = 10 meters = |0 m
" | hectometer (hm) = 10 dekameters — 100 m

1 kitometer (km) = 10 heetometers = 1000 m

English - Metric Conversions

1 inch - 2.54 centimeters
1 foot = 0.3048 meter

1 yard = 0.9144 meter

1 mile = 1.609 kilometers
| quart = 0.946 liter

I gallon 3.785 liters

1 ounce = 2835 prams
1 pound = 453339 grams
Metric - English Conversions

1 centimeter = 0.3937 inch

1 meter = 3.281 feel

1 meter = 1.094 yards

1 kilometer = 0.6214 mile

1 liter = 1.057 quart

1 liter = 0.2642 gallon

1 gram = 0.0353 ounce

1 gram = 0.0022 pound

ENGLISH MEASUREMENT
|
T IlI|I|I|I|I|I|I ||I|l|||I|I|I|I I|I|I|I|||||I|| III|I|I|I|I|I|I I|I|I|Il||I|||l6lI|||I|I|I|IL
, a1 2 3 4 5
- : 3 4 5 6 7 8 9 0, 2 3 4 5 6 f/
1 mm 100 Millimeters
lem 10 Centimeters
1 Decimeter
[ 145 mm is equivalent to 14.5 cm ——— >
METRIC MEASUREMENT
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PRACTICE PROBLEMS

Figures 6 & 7 - Metric Conversion Charts (continued)

CONVERSION CHART
Inch, Decimal, and MM Equivalents

INCH DECIMAL ] NCH DECIMAL L] INCH DECHAAL MM

Yoa= 015825 0.3969 ¥lee = 390625  9.9219 o = 765625 19.4469
Y= 03125 0.7538 V= 40825 10.3188 %= 78125 19.8438
Yae = 046875 1.1806 Wee= 421875  10.7156 Sljgy = 796875  20.2406
The= 0625 1.5875 "he= .4375 111125 he= 8125 20.8375

%ea = 078725 1.8844 Teo = 453125  11.5094 Sy = 828125 21.0344
Yo = .09375 2.3812 ¥f = 468875 11.8062 Flp= 84375 214312
e = 109375 a7 Moy = 4B4375 123001 SSfee = 859375  21.8281

Ya= 1250 31750 2= .5000 12,7000 Ws= B750 22.2250

You= 140625 35719 | e = 515625 13.0969 | Sfu= .BOOB2S 226219
Se= 15625 39688 | "= 53125 134838 | %, - 90625  23.0188
M= AT1876 43656 | p= 546875 138906 | e = Q21875 234156
o= 1875 4.7625 %1 = .5625 14.2875 | "Sha= 9375 23.8125

W= 200125 5.1594 Vi = 578125  14.6844 Slfea = 853126  24.2094
Hua= 21875 5.5562 V¥ = 58375 15.0812 N = 96875 24,6062
Ve = 234375 59531 Wee = 609375 15,4781 ®fee = 9B4375  25.003%

WYa= 2500 6.3500 s = .BZEO 15.8750 1= 1.0000 25.4000

Viee= 265625  6.7409 | ‘Yes= 540625 16.2719
Sw = 28125 7.1438 M= 65625 16.6684
%o = 296875 7.5406 = E71875 17.0656
Sha= 3125 79375 | “he= 6675 17.4625 1INCH = 25.4000 MILLIMETERS

Mgy = 328125  B.3344 | s = 703125 17.8504 1 MILLIMETER = .039370113
W= 34375 8.7312 Y= 71875 18.2562
Wfge = 358375 2.1281 Mea = 734375 18.6501

ifg= .3750 9.5250 Y= 7500 19.0500

PRACTICE PROBLEMS

31.30m = decimeters

32. A board 2.4 meters long is to be cut into 5 equal parts. How many
centimeters long will each piece be?

33. Whatis the measure of 8 meters + 45 cm in meters?

34. What is the measure of 35 meters and 2.4 cmin cms?

35. Convert the following

a.3dm=___mm
b. 1Tm=__dm
c.6cm=___mm
d5m = cm
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PERIMETER &
CIRGUMFERENCE
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PERIMETER AND CIRCUMFERENCE

ircles, rectangles, triangles and squares are four examples of geometric
figures or shapes (see Figure 8). The distance around any geometric
figure is called the perimeter.
e The perimeter of a circle is called the circumference.
e The radius of the circle is the distance from the center to any point on the
circle.
e The diameter is twice the radius.

The perimeter or circumference can be thought of asthe fence around afigure.
The perimeter or circumference is the length of that fence.

Figure 8 - Geometric Figures

S L= Length
S S w W = Width
S = Side L
SQUARE RECTANGLE Diameter

' Radius
Height A
L

Base Circumference

TRIANGLE CIRCLE

GEOMETRIC FIGURES

The perimeter of any figure in which all of the sides are straight is the sum of
the lengths of the sides. For example, find the perimeter of Figure 9. P (the
perimeter) is the sum of the lengths of the four sides:

Figure 9 - Finding the Perimeter

90 1 ft. 9in.
18 1. 2in.
11t 6 in.
1ft. 2in. _1lin.
11" 3f.  28in.
28in. = 2ft. 4in.

1ft. 6 in. P= 5ft4in

. FINDING THE PERIMETER




There are formulas for finding the perimeter of squares, rectangles, and circles
and for the length of a semicircle. To find the perimeter of a geometric figure
that is not one of these mentioned, add the lengths of the sides.

The formula for finding the perimeters are as follows:

Square
If “P” is the perimeter and “S” is the length of one side, then the formula is:
P=4xS8S.

P =4 (8inches)
=32 inches g"

SQUARE

12"
Rectangle

If “P” is the perimeter, “L” is the
length and “W”is the width, then .
the formulais: P=2xL+2x W o

P=2(9in.)+2(12in.)
=18in. + 24 in.
=42in.

RECTANGLE

Circle Circumference

If“C”isthe circumference and “D”is
the diameter, thentheformulais (pis
read “pi” and its value is
approximately 3.1416):C=px Dor
2xp xR

3' 0" Diameter

C =3.1416x3ft
0r2x3.1416x 15
=9.4248 1t CIRCLE
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PRACTICE PROBLEMS

Semicircle

If “L” is the length and “R” is the radius, then the formulais:L=pxRorpxD +2

18.84"
L=3.1416x6 0or pxD -2
=18.8496 in. ‘
Va

adius
|<—— 12" Diameter 44

SEMICIRCLE

PRACTICE PROBLEMS

36. Find the perimeter of a square that is 20 inches on each side.
P=

37. Find the perimeter of the following hexagon.
P= 6"

38. Find the circumference of a circle that has a radius of 12 cm
P =

39. Find the circumference of a triangle that has sides of 7, 8 and 9 inches.

40. Find the perimeter of the following figure:
P = 19m

16 m

30m

35m

19m

49 m
41. What is the circumference of a circle with a two foot diameter.
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FINDING THE AREA OF SHAPES

hile “perimeter” refers to the distance around a figure (like building a
fence around anobject), “area” refers to the measurement of a surface.

In otherwords, “area” can be thought of as laying tile on afloor. The areaisthe
number of square (tiles) ittakes to cover the floor. To find the surface area of
a shape means to determine how many squares are contained within that
figure. Each square is the same size and is called a square unit. Two
examples of surface measures are shown in Figure 10.

Figure 10 -
1in.
1cm 1in. 1in
lcm lcm
1cm 1in.
FINDING THE SURFACE AREA

The unit of measure on the right is called a “square inch” since the square is
one inch on each side. The “square inch” measures the surface that is
contained withinthe square.

The unitof measure onthe leftis called a “square centimeter” since the square
is one centimeter on each side. The “square centimeter” also measures the
surface that is contained within the square.

There are other units of surface measure such as square foot, square yards,
square miles, square meters, and square kilometers.

Now considerasquarethatis2inches on each side (see Figure 11). The square
can be divided into four squares, each of whichisone inch on aside. This shows
thatthe area ofthe squareisfoursquareinches. Theareaisthe square ofthelength
of aside: area=2inches x 2 inches. In other words, the area of a square canbe
found by squaring the length of one of its equal sides or A= s(2).

Figure 11 - - - -

L - — — 4 — — =
|
1
1

FINDING SURFACE AREA
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Consider a rectangle that has a length of 3 centimeters and a width of 2
centimeters (see Figure 12). The rectangle can be divided into six squares,
each of which is one centimeter on a side. This tells us that the area of the
rectangle is 6 cm. If we multiply the length (3 cm) times the width (2cm) we have
(3cm) (2cm)=6.cm. The areaof arectangle can be found by multiplying the
length times the width or A = LxW.

lecm lecm 1cm

1cm 1cm

Figure 12 -

1cm

1

I
——+_—

1
lcm .

L — -+ - -
1
]

lcm 1lcm lcm

FINDING SURFACE AREA IN CENTIMETERS

Consider a retangle that has a length of 9 feet and a width of 6 feet. The
retangle can be divided into 54 squares, each of whichis 1 footonaside. This
tells us that the area of the rectangle is 54 feet,orA=L X W.

9 feet

Figure 13 -

6 feet

FINDING SURFACE AREA IN SQUARE FEET

Square Yards

Usingthe rectanglein Figure 13 to find the amount of square yards contained
within it the following fomula is used. There are 9 square feet in one square
yard. Takethe length of 9 feettimes the width of 6 feetand dividing the anwser
by 9 will give the square yardage contained in Figure 13.
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The following formulas are usedto find the area of a parallelogram, atriangle,
atrapezoid, and a circle (see Figure 14):

The area of a parallelogram: A =base x height
The area of atriangle: A = base x height
2
The area of a trapezoid: A=(B1+B2)xH
2
The area of a circle: A=pR?
Figure 14 -
l-}/eight or Altitude Altitude |
4 :
| A
: Altitude = ~ ~
AN Base Base © Base
PARALLELOGRAMS
Base Base
A Height
P / .
Altitude or Héght \Basel ' AN Base |
TRAPEZOIDS

SURFACE AREA OF PARALLELOGRAMS AND TRAPEZOIDS

Parallelogram

Tofindthe area of a parallelogram with a base of 1 ftand a height of 4 inches,
the following steps should be performed:

A=bxh
=(1ft.) (4 in.) must be converted to inches
=(12in.) (4in)
=48 inches

Triangle

Using the triangle formula (A = 1/2 x b x h), find the area of a triangle with b =
14.2cmandh=7cm.

A="2xbxh
=%x142cmx7cm
=49.7 square centimeter
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Trapezoid

Using the trapezoid formula (A="2 (b1 + b2) x h), find the area of a trapezoid
with b1 =171ft., b2 =13 ft.,,and h =7 ft.

A=% (b1 +b2)xh
= (17ft+13ft)x7
=15 (30 ft) (7 ft)
=105 sq. ft

Circle

Using the formula for finding the area of a circle (A= px R?), find the area ofa
circle withR=8 cm (let p=3.1416)

A= pxR?

(3.1416) (8 cm)2
(3.1416) (64 sq cm)
201.0624 sq cm

Somefigures canbe divided into two or more ofthe common shapes. The sum
of the areas of each is the area of the entire surface.

For example (see Figure 15), the figure on the left can be divided into a
rectangle with a triangle attached. We can find the area of the rectangle and
the areaofthetriangle. The sumofthese areasis the area ofthe entire surface.

Figure 15 -

>[I

Inthe next example (see Figure 16), the figure on the left can be divided into
three rectangles. Find the area of each rectangle. The sum ofthese areasis
the area of the entire surface.

Figure 16 -
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PRACTICE PROBLEMS

To find the area of a geometric figure that is a combination of two or more
commonfigures:

1. Divide the figure into common geometric figures for which the information
is given or attach or square up a region and then divide into common
geometric figures for which you can find the area.

2. Findthe area of each of the common figures.
3. Findthe sum or difference of those areas.

PRACTICE PROBLEMS:

42. Find the area of a square that is 4 inches on each side.

43. Find the area of a square that is 11 cm on each side.

44. Find the area of a rectangle withL=12mand W =8 m.

16 ft.
45. Find the area of the following figure:
16 ft.
12 ft.
21t 21t
200 ft.
46. Find the area of the following figure:
125 ft. 125 ft.
50 ft.
100 ft. 100 ft.

0
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NAME: DATE:

1. Whatis meant by the term “place value?”

2. Whatis meant by the term “carrying” a number?

3. Whatis the basic unit of measurement for length and distance in the metric

system?
4. A centimeteris of a meter.
5. Adecimeteris of a meter.

6. Whatis the definition of “perimeter”?

7. What is the perimeter of a circle called?

8. Whatis the definition of “radius?”

©

Find the perimeter of a triangle that has sides of 7 in, 8 in,and 9in.?

10. Find the perimeter of a square that is 18 inches on each side?

IUPAT JOINT APPRENTICESHIP AND TRAINING FUND - Basic Mathematics and Measurement - Page 31




11.

12.

13.

14.
15.

16.

17.

18.
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Find the perimeter of the following figure (let p=3.1416)

25m

16 m

Find the perimeter of the following figure:

18 ft.

5ft

Find the area of a trapezoid with bases of 51 m and 36 m and height of
12m.

460x 15 =
180 , 5=

Six lites of 1/2” glass, 72" x 120", that weigh 6 Ibs. per sq. ft and 4 lites of
1/4” glass, 48” x 96”, that weigh 3 Ibs per sq. ft. are packed in a case that
weighs 820 Ibs. What is the total weight of the case and its contents in
pounds?

What is the total length of the following pieces of metal: 1 piece 1 ft. 10
in., 1 piece 10ft. 2in., 1 piece 16ft. 3in. and 1 piece 8 ft. 1 in. long?

A glass shop receives an order to replace the tops on 6 showcases.
Each of these showcases requires a piece of green felt 2 inches wide
and 6 feet 3 inches long under the rear edge of the glass only. How many
square inches of green felt will be needed to do the entire job?




19. Three identical metal frames are needed to complete a certain job. The
following pieces of metal extrusion are required to make these frames; 8
pieces 10 ft. 6in. long, 9 pieces 8ft 4in. long and 3 pieces 3ft. 9 in. long.
How many inches of the metal will be required for each frame?

20. The following pieces of material were cut from a stock of 10 lengths, each
21 ft. long, 2 pieces 4ft. long, 3 pieces 6 ft. 4 inches long and 4 pieces 54
inches long. How many feet of the stock material remained after the pieces
were cut?

21. The following area is 7 feet by 4 feet. What is the total yardage of the
area.
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