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‘ UNDERSTANDING AREA

Objectives

= gn:nr::nd the concent of area
® Find the areas of rectangles and squares
= Use the basic properties of arsa

—
| Part One: Introduction '
The Concept of Area

'.\'J!en we measure lengths of line segments, h i
units as maters, yards, miles, centimators, an:‘kﬂrm::s.n‘;u“:m

$f'|b:ua:lllznj ngar,units bocause thoy are messures oflonglh = | iy

Aare units
#uch as square meters, square yards, and
square miles. A squaro meter, far exampla,
is the space enclosed by a square whose
sides are each one meter in langth,
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Definition The area of a closed reglon is the number of suare
units of space within the boundary of the region.
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We can estimate the area of a reglon by determini i
ing the approosi.
male number of square units it would take to fill the rzglop;f *

Extimated Area

Estimated Ares

Estemated dvea
103 urts 18 4 it

19 5 wnits

Counting squares, however, Is neither the easiest

. however, or the best way to
find the area of a region. We will davelop formulas for cqmpuli:;
the areas of regions bounded by the common geometrical figures.
Such regions are usually named by their boundaries, as when we
speak of “the area of a rectangle.”

Section 111 Understanding Area

After studying this section, you will be able to FTC /('slucd )
QMoo
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| The Areas of Rectangles and Squares

sz

In the figures 1o the right, thore are twe ways 1o find the areas;

1 The numbers of square units can be countod individually.

2 The areas can be computed by multiplying the number of col- b
umns [the measure of the base) by the number of rows (the g9 B e
height]-

The second method suggests the following formula. which may be
used to compute areas even whan the lengths are fractions or irr-
tional numbers.
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Postulate  The area of a rectangle is equal fo the productof & # sies = 6 saem
the base and the height for that base.

A =_bh
where b is the length of the base and h is the height.

I & square, the base and the height are equal, so the following
formula is used.

[ Theorem 89 The area of o square is equal fodhe square of a side.

Ay =5
where s is the length of a side.

Basic Properties of Area
We make thres basic assumptions aboul aren:

FPostulate Every clused region hos an area.

Postulate If two closed figures are congruent, then their areas 8 c
are

- P
Al ¢
If ABCDEF & PQRSTL, then the aroa of region | = the arca of re- a &
gion 11, y I
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: ]
Postulate If two elosed regions intersect only along a comman

boundary, then the area of their union is equal fo
the sum of their individval areas. v.u can ewt "“-F‘f 'IB

eosiars hapes “Hun
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| Part Two: Sample Probloms

Problem 1 Find the area af the rectangle. %
Solution Asas = Bl
We noed to find base BZ

Ay = 12(5) = 60 5q cm

Problem 2 Given that the area of o mctangle is 20 sq dm 2
and the altitude bs 5 dem, finel the base, =5x
Solution Lat x be the number of decimetors .
in the base, A=
T

Ay = bh
20 = x(5)
4=x

Baso = 4 dm

'
Problem 3 Find the area of the shoded region.
Solution Thara are two methods of finding

the area. One uses subtraction, and

the other uses addition. T ¥

Methaod One: Mathod Two ("Divide and Conquer);

— — ( ]

Aren of large rectangle = 12 - & = 95 | [ \
Aroa of square = 2% = 4 2 1 Tt
Area of small rectangle = 2 .5 = 9 Shaded area — 82

Shadod ares = 95 — 4 - 10 = a2

| Part Three: Problem Sets

Problem Set A
1 Find the area of sach figure below. [Assuma right angles,]
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A s
ABZY s & right & of the (3, 12, 13)
family, so BZ = 12, # -2

Key Steps:

1 Extend PA and draw altitude CF 1o PA; RECT Is o rectangle.
2 Apgr = Ay bocause APRT = AAEC by HL.

3 Apscr = Appcr. since Acaer + Apr = Agarr + M.

4 Apgcr = (TCHRT)  [Why?)

5 Apcr = (PA)(RT), because PA = TC.

The Area of a Triangle
The area of any iriangle can be shown 1o be one half of the are of a
parallelogram with the same base and height.

Thearem 101 The area of a triangle is equal to ono-half the prod-
uet of a base and the height (or altitude) for that
base.

mlhqrmehxanﬂ.ﬁkm
altitude,

Seclion 1.2 Areas of Parallelograms and Trinngles
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AREAS OF PARALLELOGRAMS
AND TRIANGLES

Ohbjectives

After studying this section, you will be able to
= Find the areas of parallolograms

= Find the areas of triangles

, Part One: Introduction

The Area of a Parallelogram

Many areas can be found by a “cut and paste” method. For example,
to find the area of a parallelogram with base b and altitude b, we
may do this: =)
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b—— p—— b —

i
T 7 T
Thus, the area of ih = the area of T
1 — '

— b —

Theorem 100 The area of a parallelogram is equal to the product
of the base and the height.
A =bh
where b is the length of the base and b is the height.

Formal area proofs are often based on the cut-and-paste method,
For instanco, the key steps in a proof of Theorem 100 could be those
below.

Given: PACT is a 0.
BT is an altitude to FA,
Prove: Apyer = (PA] (RT)

Chaptar 11 Araa

Part Two: Sample Problems
Problem 1 Find the orea of each triangle,
] .
/_km
=
Solution 8 A, =1bh b A, =1bh
= lps)an = 378
=75 50 cm = 28 sq mm
Note  The base of a trisngle is not Note The altitude of a triangle is
always on the bottom, The 10-cm not always inside the 1rangle,
altitude is the altitude associated
with the 15-cm base.




