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Goal: - -
The student will know the necessary
math concepts in perimeters, areas

-and volumes to enable him or her to
compute math problems in which these

concepts are used.

/s

-«

3

Performance Indicators: ~

'd
Given a series of math problems in the
Self,Assessment and Post Assessment
portions of‘}his module, the student °

will be able to successfully compute the
answers.
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& ) i INDIVIDUALIZED LEARNING SYSTEMS

Problems involvihg the measurement of perimeters, areas, and volumes are frequently
encountered on the job. A sk111ed worker in the construct1on trades, for‘example,
may need'to know not only the length and’ width of a room but also its perimeter
and-the areas of its floor, walls, .and ceiling for estimating material and labor
costs for interior finish work. He or she may a]so need to know the volume of ~
air space of the room for heating and venti]ating calculations. Measurements of
- perimeters, areas, and volumes are basic to every craft, and the apprenttce must
. therefore becomiwthoroughly fam111ar with the rules and procedures for making them.
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Study Guide

»
>

[}

~ This study guide is designed to help you successful]y complete this module.

Check off the following steps to comp]et1on as you finish them.

STEPS T0 COMPLETION

4

. Familiarize yourself with the Goal and Performance Indicators on the -
title page of this smodule. .
2. Read the Introduct1on and study the Informat1on section of the. moduJe
) oLt is 1ntended to provide you with the ‘math skills necessary to
successfu]]y complete the assessment portions.

3. Comp]ete the Self Assessment sectlon of the module You may-°refer. to:
the Informat1on sect1on\for he]p '

. N a»
4. ~ Compare your Self Assessment answers with the correct answers on the

Self Assessment Answer Sheet immediately fo110w1ng the Self Assessment,
exam. Lf you missed more than one of the Se]f‘Assessment exam questlons,
go back and re- study the necessary portions of the Informat1on sect1on,
or ask you instructor for help. If you m1ssed one or none of these
proh]ems, go on to step 5.

. . . , ?

3

5. "__ Complete the Post Assessment section of the module. Show your answers.'\ .

- to-the instructor. It is recommended that you scotre 90% or better on
those Post Assessment exams with 10 or more problems, or miss no more,
_than one problem on those with fewer than 10 problems before be1ng
al]owed to go on to the next math modu]e

‘.
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MEASURING PERIMEJERS D
The per1m1e - of an object--the d1stance around it-<is found by adding the lengths -
of all its sides; the perimeter of a building lot 60' x 180" is therefore 60" +
180"+ 60' +180', or 480'. The perimieter of the irregu]df]y shaped structure’
* in the plan v1ew, Fig. D-1, will be found to be 68' 1f the' d1mens1ons of all its
sides are added '
© MEASURING AREAS .. _ , -
Measurements o% areas are expressed in units of square measure--square inches,
. square feet, ‘square yards, and the like. The area of a square'or other rectangle
:is found by'myltiplying its length b& its width. The result will always be in
" units of square measure. For example, the area of a p]xwdod panel 4' wide by 8'

7

long is 32 %quare feet. 8
Since a linear foot is equal to 12", a square foot (1 foot each way) contains 12"
x 12", or 144 squarg inches. (See Fig. D-2.) Expressions of square measure
* must be read carefully if mistakes are to be avoided' hote that 10-inch square
(one square medsuring 10" x -10") is not the same as 10 square inches (ten:squareﬁ;
+ " each measuring 1" x 1").
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v N e Fig. D-2 A 12-inch square
-, " Fig. D-1 Perimeter measurement ) (one square foot) contains.

144 square inches
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' commonly called an oblong. .

AREA OF A RECTANGLE

Multiplying two adJacent s1des aives the area of a square or other rectangle. In

a square, all four s1des are of equal length and-all four corners are right angles;
other rectang]es differ from the square in that their s1des and ends are of unequal -
length. (See Figs. D- 3A‘and D-3B.) A rectang]e that is not a square is ‘
Since all sides of a square are of equal length, the
area of a’ square is’ found by multiplying any side by 1tse1f \the area of an oblong
is found by multiplying 1ts length by its he1ght . .

Any fouc-sided p]ane figure whose opposite s1des are straight and para]]e] is a,

" parallelogram. SHuares and oblongs meet this definition, but the word para]]e]o-

‘tr1ang]e,\each of the three angles is less than a right angle (Fig. D-4B).

. in the case of an acute.or an obtuse tr1ang1e)
D-4A, where an identical but inverted right trlang]e is drawn above the shaded

[ be Jo1ned to the acute aid' obtuse angles in Figs.

aram usually applies spec1f1ca]1y to a four-sided plane f1gure whose oppostie ¢ides
are parallel but whose corners are not right angles. A para]]e]ogram can be |,
thought of as a rectang]e with a triangle removed from one end and tacked onto the -

other end. (See Fig. D-3C.) To. compute the area of a para]]e]ogram, multiply bases X
he1qht (altitude). The base of the parallelogram 1n F1g D-3C is 14", and its )

altitude is 10"; therefore its area is 10" x 14", or 140 square 1ncbes
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.Fig.s D-3. _Four-sidedfp]ane figures: " (A) square; (B) oblohg; (C) 'parallelogram
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AREA-OF A TRIANGLE - ‘ ’

r

a plane figure w1th three sides, each side being a straight line.

A tr1ang]e is
A square- co\nered or right triangle has one right angle (Fig. D-4A).

In al acute

obtuse. tréanq1e has one angle that' is

_greater than .a right angle (F1g.‘
* , ..

e

Any'triangle is rea]]y one-ha" f ot a rectang]e (or one-half of a parallelogram,
This can be seen clearly in. Fig.

S1m11arﬁﬁy, "mirror- 1mage" triangles could
0-4B and D-AC to make parallel-

r1ght triangle, mak1ng a rectangle..

’ ograms . C o
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(B) acute; (C)-obtuse

The area of a'rectang1e or a paia]]e]ogram is euqal.to its length (base) times

its height(altitudé).

half the product of its base and its altitude.
Fig. D-4A is therefore 70 square inches; the area of the acute triangle in Fig.

‘projections and recesses.
" of two ways:

square inches. =

AREAS OF IRREGULAR SHAPES.-

irregularly shaped surface.
workér needs to determine the area of the floor in a room having a number of

-

Since a reCtangle or a parallelogram can be made by joining
"two identical triangles, it follows that the area of any triangle is equal to one-
The area of the right triangle 1n

+ .D-4B is 70 square 1nches and the area of the obtuse angle in Fig. D-4C is 60

r

~ Any skilled worker may occas1ona11y find it necessary to determine the area of an
For a practical prob]em of this kind, assume that a

He or she can~compute the totat floor. area in either
he or she can divide the irregular floor shape’ into 'smaller rectang-

ular shapes, then compute the areas of these rectangles ‘and take their sum; or

square out the 1rregu]ar floor- shape, compute the area of the resulting square,
_-then subtract from that the areas of the cutduts.

e v - e - e - —
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Method 1.

- rectangular units (A, B, C, and D);

compute«the
unit- areas.

7l
6l
7l
9"

X 2
X 2

Method 1:

1

(See F1g. D-5.)

Divide the floor area into

x 11!
x 18’

then

area of each un1t and add the

A

nou

162 sq.

14 sq.
12 sq.
77 sq.

265 sq.

B+C+D-=

»

265 sq. ft.




0 . o 1. Method 2. Enclose the floor area in a «
2 (A, square; find the ared of the square, then
A subtract the areas.of;the cutouts’ (units

!
- Lo © ‘i' L(AandB). Lt
: . f’ 18' x J8' = 324 sq. ft. g
t .
|
]

‘A) 2' x5' =10 sq. ft.

k " | B) 7' x 7! = 49 sq. ft. |
Co 1,m,_7.__r," . | ) 59 sq. ft. :
f‘ F;}P 7 ’ 324 sq. ft. .
! (% . l -59 sq. ft. 3 -
R _1 ,'265 sq. ft.
: e e e s .
N ‘ Method 2. A+ B subtracted from total area - 265 sq. ft.

=
'Fig. D-5, 2. Finding the area-of an irregularly shaped floor
\.‘ ) . . o .
_ MEASURING VOLUMES . =~ . ; - - e
The plane figures described thus far in this topic have the dimensions of length
and width only. Because solid objects have thickness as well as length{and
width,” they occupy or enclose spase; The amount of space ‘taken by a solid-object
.is its volume. Volume is commonly expressed in cubic measure--cubic- yards, cupic
. - feet, or cubic inches, for exampje--but it can also be éxpressed «in 1iqlid measuré_’
(gailons,‘quarts, pints or ounces) or dry measure (bushels or pecks), Volumes
expressed in one kind of measure can be changed to -volumes expressed in another
measure by means of conversion constants. - Far example, a cubic foot is equal to
7.48 U.S. gallons, and & bushel is equal to 1.244 cubis fénte e "
To find the cubic measure of a body such as a cube or a bex, where all the-cdrner
angles ére'right apg]es, mu]tip]y;]gggth times width times thickness. The resu];
is expressed in cubic units. The dimensions of'the'box in Fig. D-6 are 2" x 2"
= 7 x1". The box therefore encloses (has a volume of) 4 cubic inches. As in the
‘case of square #easure} care-must be taken in exprqssjng cubic measuve if mistak$§/ S
., are to be avoided; a~TO-inch cube is not equivalent in volume to 10 inches. -

~
’,

CIF thajgbapa‘bf an object is sych that its ends (or its top ahd bottom) are ]
iden;icai,:ﬁaralle], and exactly ‘opposite each other, and®~f-the stfaighf Fines
* . boundsing the sidgs of the object are all panhlle],(és,in'th o
' ~ D-7), the vo1umé;of the object can' be fourd by multiplying the area of one end (or
. of ‘the top or botgom) by the length (»or'heigh-t) of the o'f)jea't-; If for examplée the

shapes shown in Fig.
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»
' , ,
. / ) .o
b : —— ' " Method 2. Enclose the floor area in 3
2 ' o .V ' square; find the area of the square,’ then
f‘ }f o | subtract the areas of the cutouts (units -
‘ s ;- J (A ‘and B). : '
. o / B F | '
. /f : |1 18 X8 = 324 sq. 1, '
/ [ A) 2" x 5' =10 sq. ft. ! IO
.o 1/ . ; B) 2 x 7 = 49 sq. ft. ]
B e B I 59 sq. ft. S
Wy S==iy {17 o~ wsen -
. -0 Lo : S
- boomy 7 } . 324 sq. ft. . S
, : A =59 sq. ft. . '
.L__'_--i,Jr L= ' 1 265 sq. ft. '

T e S 'j .
area - 265 sq. ft.

. 'Fié.'D-S,;Z. Finding the area of an erégu1ar1y shaped.‘floor

5 ‘
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4

- MEASURING VOLUMES .
The plane fqures ?escribed thus far in this topic have the Himensions of length
and width only. Because solid objects haye thickness as well as length and
¢+ - 'willth, they occupy or enclose space. The amount of space taken By a solid object '/
' is its volume. Volume is connmn1yvexpressed in éubic meaéure—-cubic yards, ¢ubic / -
‘ feet, or cubié inches, for &xampTe--but it can also be ‘expressed in h’quid'meésﬁ.r_‘ej?
(gallons, quarts,. pints or’ounces) or ‘dry measure (byshels or pecks). ~Votumes
expressgd in one kind of measure can be changed to velumes expressed in anbther

LR . . *Q w . N / )
measure by means/of conversion constants. For example, a cuBic foot is equal to/~
7.48 U.S. gallofs, and a bushel is equal to 1 284 cuiey feet s - ’

To find the'CUbic'mea§ure of a body such as a cubb of a box, where aTT?ihg corner
angles .are pfgq%,apgles,'mh]tip]y,length times widtﬁ,times thipknesgs The result
is expressed in.cubi¢c units.* The dimens4¥ons of *the box ip Fig. D-6 are 2" x 2"

X 1%. The box therefore encloses (has a volume of)’ 4 cubic inches. As in the &
case of square measure; care must be takeh¢in éxprgssjng éubic measure if mistakes
N are to be avoided; a 10—incb/2ubé s not equivalent in voiume to 10 {nches.

/ . .

7

] . . ! /, ~ & hnd ' N l’ ) -
If the shape of an‘object is such that its ends (or its top and -bottem) are
identical, parallel, and ekact]y opposite each ‘other, and if the_ straight, 1ines

- gf‘ bounding thessides of the object are all, parallel (as 4n—;he shapes shéwﬁ’in Fid. .
/’ )

i D-7), the volume of the-object can be found by mu]tip]yingithe area of oﬁe~end (Qr
- ‘ "of the foplbr: bottom) by the length (or height) of the object.’ If for éxample the-
Y . P . N . .8
.-, '. . ! . . ,. i .é:%a‘
B ~ T BN

X
. v R ,
% . DY N . .
by . ~
‘ . . . - ,
by
N . . ) -
- A . v .
- I k)




/ the area of one end of thelprism:shown at the left in F1g D-7 is 10 square inches’
/ and the ]ength of prism is 15 1nches, the volume of the pr1sm’W1]] be 10 square
. 1nches X 15 i ches or 150 cumc 1nche ) C - - .

\

The vo]ume of an 1\rregu1ar1y shaped object can best be found by thmkmg of the
object as be ng made up of a number of smaller solid shapes. (See Fig. D-8.) The,
. separafgp\ volumes of t)hese smaller shapes can then be computed and added to find the

‘.
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Assessment

) INDIVIDUAL‘IZED LEARNING SYSTEMS

T e
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Write the-answer to each problem in the cdkéesponding space at the left.

s v
»

What is the perimeter of a roomZZO‘ wﬁde-éndi30}~1ong? s,

1.
) o .
- R R . . . "‘ ¢ . ? . - ‘\-
2: What s the perimeter of a ‘room 16 square? '
.« ' . LN ) N *‘
) -3 . . What is the area, in square feet, of .a floor 42', by 42'r
- A . . \ - - q i
4. What is the area, in square inches; of a 9" square floor tile? -
a b What is the. floor area, in square feet, of a room 15 Jong and
12" wide? o - e
6. = What is the area, in .square yards; of a rectangle 20' Tong and
- 9' wide? _ . T e
" 7. What is the area) in. square inches, of a 'right triang]e-with a
‘ “~base of 8 1/2" andeam altitude of T151/4“? - )
- 8. ’ "What is the area, in square- -inches, of an acute tr1an§1e‘with a
, base of 8 1/2" and an altitude of 1 1/4"? . at o
9. (What is the area, in square feet, i gigi—et
) © of the f]oor shown below? - - —7 7 . ,
o f— 110" — LA I I °
. - ' \“I . io
‘ . N - 2 * -
: - ' N _2 S N
‘ : ' 5 -~ —.'. . .
; , y
12 - : .
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o Self Assessment
. Answers -°

1. 100 ft. - :
2. 64 ft- , )
3. 1,764 sq. ft. s ‘
7 4. 81'sq. inches ' : ~ b,
- .( . ° Qt‘ ,
5. 180-sq. ft. S .
, AR _—
. /6. 6°2/3 sq. yards ,
© . 7. 47.8-sq. inches .
. ‘8. 47.8 sq. inches ’
9. 294 sq. ft. : , -
. . S '- k\l L
o N -
0 | : 13
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N \' . .
. Listed below each problem are four possible® answers Decide which.of the four is

correct, or most nearly correcty’then write the Tétter for tht,answeﬁ.in~the
blank space to the 1eft of the problem. L - ‘

v . - ’ . - . * »*
1. Whht is the perimeter'of a rectangle 8' wide and 12 -long?
a. 32"~ : c. 37.1/2" 2 -
b. 34 1/2" d. 40’ . ‘
-~ ° O'%
2. What is the perimetér of a rectangle 17 1/2' Syide .and 12 1/2' Tong?
: a. 40 .- : c. 80' .
.+ b. 60" . e L d. 100" - 4,
‘ "3. What is_the perimeter of a rectangle 67" 7" wide and 96 4" 1on§?’
o = a. 237'10" c. 327'10"
/. b. 297'10" . ' d. 377'10"
T 807" What is the area' in square feet of a rectangle 32'9" wide and 52'6" long?
VR T AL 1,709.0 . e, 1,729.875
S b. 1,719.375 ~d.1,740.0
5. An excavation for a basement is to be 40' 1ong, 27' wide, and 8' deep.

After 210 cu. yd. of dirt have been removed, how many cubic yards remain
to be excavated? . . .

L a. 90 . c. 115 ,
b. 110- ‘ , d. 120
6: ° - How many cubic ?eet of concrete are in a slab 12' .Jon g, 4' wide, and
. 1’ thick?
" a. 40 - c. 441/2
b. 42 172 @ C d. 48
, e 7 A What is the volume in cubic inches of a-25" cibe?
' \ a. 625 c. 12,380 \
: . b. 975 d. 15,625 A
et T " .




10.

What is the area in square feet of a room 14' square?

a., 56 - o c. 19
b. 112 d. 208 *

How mény cubic yards of concrete will be needed for a garage floor
20" x 32' x 4", allowing 3 cu. yd. extra fop foundation walls and

. footiggs?

A

a. 4.9 . c. 7.9 . ' j77

b. 6.9. . d. 10.9

How many cubic yards of c&ﬁcréte will be needed for the foundation

. walls and footings in the plan below if the walls are 6" thick and 18"
deep, and if the footings (shown in dotted 1ines) will require 2 5/27

cu. yd. of cconcrete? S . )

b A
. :
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