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7.2: The Area of a Rectangle and Square

The measurement of the area of geometric figures is one of the most familitax ways mathematics is used in our daily lives. The
floor space of a building, the stae of a picture, the amount of paper in a roll of paper towels are all examples of Items often
measured in terms of area. In this chapter we will derive formulas for the areas of the geometric objects which we have studied.

Area is measured in square inches, square feet, square centimeters, etc. The bastc unit of measurement is the unit square, the square
whose sides are of length 1 (Figure 7.2.1). Its area Is 1 square inch, 1 square foot, 1 square centimeter, etc., depending on which
measurement of Iength is chosen. The area of any closed figure is defined to be the number of unit squares it contains.

|

Figure 7.2.1 The unit square.

v/ Example 7.2.1

Find the area of a rectangle with length 5 and width 3.
Solution

We see from the diagram that the area is (5)(3) = 15
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Answer: 15.
This suggests the following theorem:
& Theorem 7.2.1
The area of a rectangle is the length times its width.
A=lw

v/ Example 7.2.2

Find the area of a square with side 3.

Solution

Area=(3)(3)=3%>=9.
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Answer: 9.
The formula for a squa:re is now self-evident:
& Theorem 7.2.2
The area of a square is the square of one of its sides.
A=3s2

The perimeter of a polygon is the su.m of the lengths of its sides. For instance the perimeter of the rectangle of Example 7.2.1
wouldbe5+5+3+3=16.

v/ Example 7.2.3

Find the area and perimeter of rectangle ABC D:

;)____.___16

Solution

We first use the Pythagorean Theorem to find z:

AB*+BC* = AcC?
(Bz—-1)2+(2z)2 = (2z+4)*
9z2 —6z +1+4z> = 42> +16z+16
922 -22z—-15 = 0
9z +5)(z—-3) = 0
9z+5 = 0 - o 0
T = ) z = 3
. 5 5 10 i
We reject the answer £ = —— because BC = 2x = 2(—5) =-3 would have negative length. Therefore z = 3.

AB=3z-1=3(3)-1=9-1=8 .BC =2z =2(3)=6.
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AC=2x4+4=23)+4=6+4=10 .
Check:

2
AR + % = AQ
g2 + g2 10

6l + 36 100

100
Area = lw = (8)(6) = 48. Perimeter =8 + 8 + 6 + 6 = 28.
Answer: Area = 48, Perimeter = 28.
v/ Example 7.2.4
Find :
D R =
ARea = 4C A X
. r.
A X+3 B
Solution
A = lw
40 = (z+3)(x)
40 = 2?+3z
0 = z2+3z—40
0 = (z—5)(z+38)
T = 5 z=-8
We reject z = —8 because side BC' = z of the rectangle would be negative.
Check, z =5:
A = 1w
4o (x + 3)(x)
(5 + 3)(5)
(8)(5)
Lo
Answer: z = 5.

v/ Example 7.2.5

An L-shaped room has the dimensions indicated in the diagram, How many one by one foot tiles are needed to tile the floor?
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Solution
Divide the room into two rectangles as shown.
Area ofroom = Area oflarge rectangle
+ Area of small rectangle
= (14)(10)+(6)(4)
= 140+24
= 164 square feet.
[0 Jeet
i
I+
G feet
| ! ]
I L)
f ¢ fect
L ;
Answer: 164

X Historical Note

The need to measu:re land areas was one of the ancient problems which led to the development of geometry. Both the early
Egyptians and Babylonians had formulas for the areas of rectangles, triangles, and trapezoids, but some of their formulas were
not entirely accurate. The formulas in this chapter were known to the Greeks and are found in Euclid's Elements.

Problems
1 - 14. Find the area and perimeter of ABCD:

1.
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15 - 18. Find x:
15.
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19. A football field has length 300 feet and width 160 feet. What is the area?
20. A tennis court is 78 feet long and 36 feet wide, What is the area?

21 - 24. How many one by one foot tiles are needed to tile each of the following rooms?

21.
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25. A concrete slab weighs 60 pounds per square foot, What is the total weight of a rectangular slab 10 feet long and 3 feet wide?

26. A rectangular piece of plywood is 8 ey 10 feet, If the plywood weighs 3 pounds per square foot, what is the weight of the whole
piece?

This page titled 7.2: The Area of a Rectangle and Square is shared under a CC BY-NC-SA license and was authored, remixed, and/or curated by
Henry Africk (New York City College of Technology at CUNY Academic Works) .

e 6.1: The Area of a Rectangle and Square by Henry Africk is licensed CC BY-NC-SA 4.0. Original source:
https://academicworks.cuny.edu/ny_oers/44.
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