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II: 1. 16 Infinity and Beyond: Perimeter and Area
-

1. a. Draw and label the dimensio ns of two different rectangles that have an area of
48 square inches. Find the perimete r of each rectangle. How many rectangles are
possible with this area if the sides have whole-nu mber lengths?

0

0

b. Draw and label the dimensions of two different rectangles that have a perimete r
of 48 inches. Find the area of each rectangle. How many rectangle s are possible
with this perimete r if the sides have whole-nu mber lengths?

" ,.
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There are many situations that require us to cakuJate the distance around a two--dirnensional object or the amount of space contained inside iL First, we will make sure that the
definitions of these two measurements are clear. Then we will tie together concepts already
learned in this cycle with the new ideas of this section.
As you learn about perimeter and area in this section, keep these questions in mind:

0

Do you understand the difference between perimeter and area?

f) Do you know how to determine the units in a perimeter or area?

,-

Area and Perimeter

The area of a two-dimensional figure is the size of the region enclosed by the figure. Area
is measured in square units, such as square inches or square meters.
The perimeter of a two-dimensional figure is the distance around the figure. Perimeter is
measured in units of length, such as inches or meters.
EXAMPLE: Find the area and perimeter of the rectangle shown here.

SOLUTION: By counting the individual square units, we can determine that the area
inside the rectangle is 12 square units. By counting the line segments around the exterior
of the rectangle, we can determine that the perimeter of the rectangle is 14 units.

J
- - ffi
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a
The best way to read
. 2.
quantity like 25 in. is
"25 square inches" not
''25 inches squared." If you
say ''25 i nches squared,"
then it sounds like you mean
(25 in.>2.

2. Find the areas of the following shapes (shown in orange) by counting the number of
square units inside each one.

a.fff fl

b.

V
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1/
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How did you find the area of the triangle in the last problem? One good technique is to
double the triangle and form a rectangle. The area of the rectangle should be easy to find,
and the triangle's area is half of that.
~he perimeters of the two figures in the last problem are not as easy to find as the areas,
since some of the edges are not on the grid lines and therefore you need to calculate their
lengths.
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3. For the following shape, find the perimeter by determining the total length of its
sides, and find the area by counting the number of squares inside it.

0

4. Find the perimeter and area of the following figure if the slanted lines each have a

length of 5 units.

/
/
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Two figures might have different perimeters and areas but the same general shape. There's
a name for this type of relationship and a way to confirm it mathematically.

Similarity

LOOK

When two figures are similar, they have the same shape but not necessarily the same size.
Numerically, the ratios of their corresponding sides are always the same. Corresponding sides
are the sides in the same relative locations when the objects are oriented in the same way.
FOR EXAMPLE, the following trapezoids are similar, although this is easier to see when
the orientations are the same, as shown in the second pair of figures.
24 in.
6 in.
) . in.
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5in~

12 in.
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12 in.
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24 in.

in.
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All three ratios formed by comparing a side of the large trapezoid to a corresponding side of
the small trapezoid simplify to 2: 1. So we say that the sides are in proportion.
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24
12

10
5

2
1
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Each side of the large trapezoid is twice the length of the corresponding side of the small
trapezoid.
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The triangles shown below look similar because they have the same shape. To verify this,
we need to check that the corresponding sides are proportional. They have been oriented
in the same way for ease of comparison.

12 in. ~3 in.
5 in.
54 in.

22.5 in.

First, we write the ratio of the left side of the large triangle to the left side of the small
triangle.
54:12 or 4.5:1
Then we can write the ratio of the bottom sides, being careful to write the ratio in the same
order as the first one, large triangle side to small triangle side.
22.5:5 or 4.5:1
Finally, we can calculate the ratio of the right sides, in the same order.
58.5:13 or 4.5:1
Notice that all three ratios are the same when simplified, which confirms that the triangles
are similar. The simplified ratio tells us that each side of the large triangle is four and a half
times longer than the corresponding side of the small triangle.
5. The following two triangles are similar. Find the lengths of the remaining two sides

of the larger triangle.

3 in.

5.7 in.

Figures with the same shape but not necessarily the same size are similar. If figures are the
same shape and size, they are congruent.
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Look at the following sequence of figures called Sierpinski triangles. All the included
triangles, of every size, are equilateral, which means their sides are all the same length.

Figure 1

Figure 2

Figure 3

Notice how each triangle is formed from the previous triangle. Each shaded triangle is split
evenly into four triangles in the next figure. Three of the four smaller triangles are shaded
and the center one is not. This process continues with each new figure in the sequence.
One interesting thing about these figures is that as the pattern is continued, the perimeters of the shaded portions continue to increase without bound even though the areas
decrease. The perimeters are approaching infinity, but the areas are approaching zero.
Sierpinski triangles are also self-similar, which means that any triangle in one of the figures has the same shape as one of the smaller triangles inside it.
6. Assume the first figure has an area of 1 square unit. Then each of the triangles in the

second figure has an area of¼. Since the shaded area in the second figure is composed
of three of these triangles, its area is¾.
a. Repeat this process to find the shaded area in the third figure, fourth figure, and so
on. Record the areas in the table.

Figure Number

Area of Shaded Triangles
(in square units)

1

1

2
3
4

5
n

b. If more figures are produced following this same pattern, what will the shaded
area be in the nth figure? Consider the pattern in the shaded areas in the table.
What kind of sequence do they form?

Tech TIP
You can use Excel or a calculator to continue the pattern
in the areas and perimeters
to help yqu see what they are
approaching.

c. Confirm, using your results in the table, that the shaded area does get smaller as
more figures are produced in this same pattern.
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7. Assume the first figure has a perimeter of 3 units. Then each side of the triangle in the
first figure has a length of 1 unit. So each triangle in the second figure has a length of
½and a total perimeter of½. Since the shaded area in the second figure is composed of
three of these triangles, the perimeter of the shaded area is 3 • ½ = ; .

"°".J

a. Repeat this process to find the perimeters of the shaded areas in the figures.
Record the perimeters in the table.

Figure Number

Perimeter of Shaded Triangles
(in units)

1

3

2
3
4

5
n

b. If more figures are produced following this same pattern, what will the perimeter
of the shaded areas be in the nth figure? Consider the pattern in the shaded perimeters in the table. What kind of sequence do they form?

c. Confirm, using your results in the table, that the perimeters of the shaded portions do get larger as more figures are produced in this same pattern.

What's the point?
Area is a measure of the space enclosed within a two-dimensional figure, and
perimeter is a measure of the distance around the figure. It's important to be able
to not just calculate them but also know when to use each measure.

What did you learn?
How to calculate perimeter and area

Focus Problem Check-In
Do you have a complete solution to
the focus problem? If your instructor
has provided you with a rubric, use
it to grade your solution. Are there
areas you can improve?

Q

