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Sect 8.3 — Quadrilaterals, Perimeter, and Area

Objective a: Quadrilaterals

Parallelogram Rectangle Square Rhombus Trapezoid
A B E—+H—F I : J M N Q R

c D G H kL °© P S T
Properties: Properties: Properties: Properties: Properties:
AB || cD EF || GH IK || JL MN || OP Only two
AC || BD EG || FH J || KL MO || NP Sf;f'ljlfe
AB = CD EF = GH Allsides are  All sidesare Poo o
AC = BD EG = FH equal. equal. ST || QR
m/ZA =mzD Allthe angles All the angles m/M = m/P
m~/B = m~C measure 90°. measure 90°. m/N =m~z0

The diagonals The diagonals
EH and GF IL and KJ
are equal. are equal.

Determine the sum of the measures of the angles of the following
polygons:

Ex. 1a/\‘ Ex. 1b

Solution: Solution:
We can split any quadri- We can split any pentagon
lateral into two triangles: into three triangles”

>

The sum of the angles

in each triangle is 180°, so
the sum for quadrilateral is
20180° = 360°.

The sum of the angles
in each triangle is 180°, so
the sum for pentagon is

3¢180° = 540°.
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Objective b: Perimeter

A Polygon is closed two-dimensional geometric figure consisting of at
least three line segments for its sides.

The Perimeter is the length around the outside of a closed two -
dimensional figure. For a polygon, the perimeter is the sum of the length of
the sides of the polygon. We use the idea of perimeter when we calculate
how much fencing we need to enclose a garden or the amount of wood we
need to frame in a door.

Find the perimeter of the following:

Ex. 2a 4 ft Ex.2b
4 ft 11
5 ft 1_93 m T m
6 ft
6 ft
Solution: Solution:
To find the perimeter, simply To find the perimeter, simply
add up the lengths of the sides: add up the lengths of the sides:
P=6+4+4+5+6=25ft. p=2+22,11_232

1 13 13~ 13
Perimeter of a Triangle
In general, if a, b, and c are the lengths of the
sides of a triangle, then the formula for the /\c
perimeter of a triangleisP=a + b + c. b

Find the perimeter of the following:

Ex. 3 7.5m Ex. 4 9yd
3.8 m 3.8 m 9vyd 9vyd
7.5m 9vyd
Solution: Solution:
To find the perimeter, simply To find the perimeter, simply
add up the lengths of the sides: add up the lengths of the sides:

P = 2(7.5) + 2(3.8) = 22.6 m. P = 4(9) = 36 yd.
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Perimeter of a Rectangle
In general, if L is the length of a rectangle
and w is the width of the rectangle, then the
formula for the perimeter of a rectangle is
P=2L + 2w.

w

Perimeter of a Square
In general, if s is the length of the side of
a square, the formula for the perimeter of
a square is P = 4s.

Find the following:

Ex. 5 The perimeter of a rectangle is 52 feet. If the length is 84
inches, find the width.
Solution:
First, convert the 84 inches into the feet:

. _ 84in 1t _ 84 —
84|n—T.ﬁ—Eﬂ—7ﬂ.

So, the length is 7ft. The formula for the perimeter of a rectangle is:
P = 2L + 2w. If we multiply 7 by 2, we get 14 ft. Thus, double the
width has to be equal to the perimeter (52 ft) minus double the length
(14 ft): 2w =52 — 14

2w =38 To solve for w, divide both sides by 2:

2w = 38
2 2
w=19

To verify our answer, plug in the length and width into the formula for
the perimeter:

P=2L+2w
P = 2(7) + 2(19)
P=14+38=52

Thus. the width is 19 feet.
Objective c: Understanding Areas of Polygons.

The Area is the amount of region inside of closed two — dimensional
object. Area is measured in square units such as in” or cm?. We use the
idea of area to determine how much paint we need for a wall or how much
carpeting we need for a room.
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Find the area of the following:

Ex. 6
4 ft
13 ft
Solution:
To solve this problem, think | 13 ft |

of how many one foot by
one foot tiles you would to
tile a floor that is 13 feet 4 ft
by 4 feet. You would need
four rows of 13 tiles or .
4013 = 52 tiles. Thus, the

area of a the rectangle is 52 ft°.

Area of a Rectangle
In general, if L is the length of a rectangle
and w is the width of the rectangle, thenthe W L
formula for the area of a rectangle is
A= Lw.

Since a square is a special rectangle, then its area is ses = s,

Area of a Square
In general, if s is the length of the side of S
a square, the formula for the area of
a square is A = s%

Find the area of the following:

Ex. 7 A square with the length of a side equal to % cm.
Solution: ,
A=sz=(%) =%cm2.

To see where the formula for a parallelogram comes from, we cut the
parallelogram along dashed line indicating its height and paste the smaller
piece to the other side of the larger piece:
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Notice that the resulting figure is a rectangle, but the area of the rectangle
is Lw. Since b is equal to L. and h is equal to w, then the area is equal to
bh. Thus, the area of a parallelogram is bh.

Area of a Parallelogram
In general, if b is the length of the base of /

a parallelogram and h is the height of the h
parallelogram, then the formula for the area o
of a parallelogram is A = bh. b

If you divide a parallelogram along one of its
diagonals, you get two equal triangles. The
areas of both of these equal triangles together

is bh, so the area of each is %bh. This is the

formula for the area of a triangle.

Area of a Triangle

In general, if b is the length of the base of
a triangle and h is the height or altitude of 'h “h
the triangle, then the formula for the area | .o

of a triangle is A = %bh. b b

Find the perimeter and area of the following:
Ex. 8 8in Ex. 9

9in
8.21in 6.6 cm 11 cm




Solution:

To find the perimeter, we
need to add the lengths
around the outside. We
ignore the height of 8.2 in.
P=9+8+9+8=34In.
To find the area, we use the
formula A = bh. The base

is 8 in and the height is 8.2 in,
so, A = 8(8.2) = 65.6 in°.

The last figure we need to look at is a
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Solution:
We need the Pythagorean
Theorem to find the base of
the triangle:
(11)% = (6.6)? + b?
121 = 43.56 + b”
—43.56 = —43.56
77.44 = b?
So,b=+/77.44 =8.8 cm.
Thus,P=a+b+c
=6.6+88+11=26.4cm.

The areais A = %bh

= ~(8.8)(6.6) = 29.04 cm?.

b2

trapezoid. We can split a trapezoid along
one of its diagonals into two triangles.
The height of each triangle is h and the

bases are by and b, respectively. Thus, the

b

area of a trapezoid is equal to the sum of the areas of these two triangles:
A= %bm + %bzh. Notice the formula given for the area of a trapezoid is

really the same as this:
= (b1 + by)h

= 2h(bs + by)
= %hb1 + %hbz
=%mh+%mh

(Distribute)

Area of a Trapezoid

In general, if by and b, are the lengths of the
bases of a trapezoid and h is the height of the
trapezoid, then the formula for the area

of a trapezoid is A = %(b1 + by)h.

(Commutative property)

(Commutative property)

b,
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Find the perimeter and area of the following:

Ex. 10 20 cm
18.4 cm 13 cm 6.4 cm
| 43 cm |

Solution:
Perimeter: Area:
Add the lengths around the The bases are 43 and 20 and the
outside of the figure: height is 13. Plugging in, we get:
P=184+20+16.4 +43 = %(m + by)h = %(43+20)13
= 97.8 cm. = 0.5(63)13 = 409.5 cm?.

Ex. 11

13 cm 12 om
3 cm
5cm 16 cm 12 cm

Solution:
We begin by finding the missing sides.
Using symmetry, we can easily find two

of the missing sides. The other side

will prove to be more difficult. Notice

that embedded on the left side of the

figure is a right triangle with hypotenuse

of 1I3cmand alegof 5cm. Wecan 43 om
use the Pythagorean Theorem to find

the other leg which will correspond to

—> |3cm

the height of the figure. L
(13)2 = (5)% + h? >om
169 = 25 + h?
—25=-25
144 = h?

h=%4144 =112 13 cm

So, the height of the figure is 12 cm.
But embedded on the right side of the
figure is another right triangle whose

5cm
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base is 16 cm and height is 12 cm.
Thus, we have two legs of a triangle
and are looking for the hypotenuse:

c?=a’+b?

c? = (12)% + (16)?

c® =144 + 256

¢ =400

c=1%4400 =20

So, the hypotenuse is 20 cm. Now,
we have all the sides of the polygon.
Thus, the perimeter is:
P=13+12+20+16+3+12+3+5 12 cm
=84 cm.
To get the area, think of this as a 12 cm

trapezoid with a rectangle cut out 12 cm

of it. The length of the base along 3cm
the bottomis 5+ 12 + 16 = 33 cm. -
The base on the top is 12 cm. The

height of the trapezoid is 12 cm from
what we found from before. The
rectangle is 12 cm by 3 cm. So, we
calculate the area of each of these
figures and subtract:

= (b1 + b)h — Lw
(33 +12)12 - (12)(3)
270 — 36 = 234 cm”

5cm 16 cm

— 3cm

Find the area of the shaded region:

Ex. 12
0.8 m
\/ 1.6 m
24 m
Solution:

Find the area of the triangle minus the area of the square:
A= %bh —§?= %(2.4)(1 6) — (0.8)°
=1.92-0.64 =1.28 m*.



