Geometry

Summary of Perimeter and Area Formulas — 2D Shapes

Shape Figure Perimeter Area
r . 1
b ! P =2b+ 2c A =—=(dqd>)
Kite .. . b,c = sides .
b .’d: i d,,d, = diagonals
I € =
b, 1
P=by+by+c+d A=E(b1+bz)h
Trapezoid ) by, b, = bases
c,d = sides Bjp Uy = Dasas
h = height
P =2b+2c 4=
Parallelogram ) b = base
b,c = sides h = height
P =2b+2c A ln
Rectangle ) b = base
b,c = sides h = height
1
P = 45 A=Dbh ==(dqd;)
Rhombus _ 2
s = side dy, d, = diagonals
, 1
P=4s A =s*==(dyd)
Square . 2
s = side d,,d, = diagonals
1
P =ns A=—a-P
2

Regular Polygon

n = number of sides

a = apothem

s = side
P = perimeter
C=2nr=mnd
. A=m?
Circle r = radius —
d = diameter PSSR
P~2m ‘%(riz &t ,.21'} A= Tryls
Ellipse r, = major axis radius

ry = major axis radius
r> = minor axis radius

r; = minor axis radius
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Area Review Worksheet W

1. Find the height of an isosceles trapezoid with an area of 96 and bases equal to 9 and 7.

There are two options for calculating the area of a trapezoid. 7
One is to use the standard formula: / \
1 /[ \
A= E (by + by)h 9

The alternative is to calculate the length of the midline and to use the formula:
A = mh, where m is the length of the midline, the mean of the base lengths.

The two formulas are identical, except in how you think about them. | find that | can solve
a trapezoid area problem quicker in most cases with the midline formula because | can

quickly calculate m in my head. For this problem,
7+9 . ,
m=-——= 8 (typically done in my head)

A =mh - 96 = 8h - h = 12 units

2. The diagonals of a kite are 10 and 22. Find the area of the kite.

3. Find the area of the parallelogram

The formula for the area of a kite is similar to the formula for

the area of a triangle, with the lengths of the two diagonals
substituted for the lengths of the base and height. BN\ |* c

1 1
A =5 did; =5 (10)(22) = 110 units?

6.4

The area of a parallelogram is the same as that for a rectangle. f h /
The difference is that you need to calculate the height before 15 12_Is

applying the formula: A = bh.

In the diagram to the right, the orange has been added to facilitate the required calculation.
Note that the height is a leg of a 45°-45°-90° triangle, so we have:

, 64
V2
6.4
A=bh=128- (—) — 57.93 units?
V2
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Use the diagram to the right for #4-5.
4. Find the apothem of the regular hexagon with a side length of 12.

In the diagram to the right, the orange has been added to
facilitate the required calculation. The apothem splits the bottom
side in half, i.e., into two segments of length 6. s=12

Each interior angle in a regular hexagon is 120°, so half of that is 6 6
60°. By adding the orange segment, we get a 30°-60°-90° triangle, so we can calculate:

a = 6 -3 = 6V3 units

5. Find the area of the regular hexagon.
The perimeter of this regular hexagon is: P = (6 sides) - (12 units long) = 72 units

The area of a regular polygon is:

1 1
A=aP = E(6\/§) +72 = 216V/3 units?

6. Find the area of an equilateral triangle with a side length 9.

We need the base and the height of this triangle. We are given the base
has length 9.

9
9
To get the height, draw an altitude from the top to the opposite side and 3 Ve
notice we end up with a 30°-60°-90° triangle, so we can calculate the :"
height as: 2
side 9
h=—"V3=2+3
2 2
Then, calculate the area with the standard triangle formula for area:
1 1 9 81V3
A =§bh=§-9-§\/§= 1 units?

If you like memorizing formulas, the general formula for the area of an equilateral triangle
can be calculated using the same technique that was used in this problem. Let s be the

s
length of a side of the triangle, then > \/5 is the length of the height. Area then, is:

1 1 S V3
— hh = _.c.> Y22
A—th > S 2\/3 4s
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7. Find the area of the annulus shown.

An annulus is the area between two circles, so its area is the
difference of the areas of the two circles:

Alarge = nr]argez = T1T" (8 + 2)2 = 1007T A
Asmall = 7Trsmallz =m-8%=64r

Aannulus = Alarge — Agman = 1007 — 641 = 367 units?

8. Find the area of the kite.

17 We need the lengths of the diagonals of the kite.
The vertical diagonal has length d;, = 8 + 8 = 16.

To find the horizontal diagonal, we need the help of
Pythagoras.

x?+82=172 - x=15.
d,=15+6 =21

Finally, we have:

1 1
A =5 did; =(16)(21) = 168 units®

9. Find the area of an equilateral triangle with an altitude of 10\/3 ;
In this problem, we are given &, and we need to find b.

We draw an altitude from the top of the triangle to the base, creating
a pair of congruent interior triangles. Since we then have 30°-60°-90° L 600

=

10./3

triangles, we determine that the base on one of them is 10. The 10 10
whole base, thenis 2 - 10 = 20. Finally,

1 1
A=Zbh=-(10+ 10)(10v3) = 100v3 units?

If you like memorizing formulas, the general formula for the area of an equilateral triangle
can be calculated using the same technique that was used in this problem. Let h be the

2h
length of an altitude of the triangle, then —= is the length of the base. Area then, is:

V3
A bh ( ,_) h — hz
= = =
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10. Find area of the sector BAC.

B The sector shown is 60° of the total 360° around the circle.

) 60 , S0m
60 Sector area = ——- 11 - 10 = —— units”.
/ 360 3
_ 7/ ¢

11. Find the area of triangle ABC

This is an equilateral triangle with sides of length 10. Let’s use

B
\ the formula for the area of an equilateral triangle:
A V3 V3
c A=-—"s2= T(10)2 = 253 units?

4

12. Find the area of segment BC

B The sector shown measures 60° (the same as the central angle it
subtends). So, we can use the results of Problems 10 and 11

7 above.
7

c Shaded area = sector area - triangle area.

50
Shaded area = R 253 units?

13. Find the area of a circle whose ¢ = 2mr = 36m - r=18
circumference is 36 7 A =nr? = - (18%) = 324 units?

14, If the area of a square is 60. find the A=5s2=60 N s =160 = 215

perimeter.

P = 4s = 4 - 2V/15 = 8V15 units
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15. Find the area of the isosceles trapezoid.
The green and orange have been added to the diagram to help us solve this problem.
Let’s use the midline formula: m is the mean of 12 and 16, som = 14.

To find h, we create the triangle formed by dropping a segment from the top left vertex of

the isosceles trapezoid. This gives us a 30°-60°-90° triangle. 12
Notice in the diagram, that 2a + 12 = 16, so a = 2. /
. h
Then, h = 2v/3 because of the 30°-60°-90° triangle. / \
a 16 a

A = mh = 14 - 24/3 = 28v/3 units?

16. Find the area of the shaded region if the radius of the circle is 7 and the triangle is equilateral.

The orange items have been added to the diagram to help us solve
the problem. To calculate the shaded area, we can use:

shaded area = large triangle area — circle area

‘ ., The central angle identified is 60° because 6 of them would be
7V3 required to go around an entire circle, and 360° =~ 6 = 60°.

The small triangle (bottom left of the diagram) has a short side of length 7, so we can fill out the
lengths of the other sides based on the fact that we have a 30°-60°-90° triangle. The length of a
side of the large triangle, then, is: 2 - 7+/3 = 14+/3.

Finally, the areas we want are:

x/_ _V3
Alargetriangle = 4 (14‘\/_) - 14‘7\/_

Acircle = mr® = m(7)? = 49m

shaded area = 147V3 — 497 units?
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17. Find the area of the shaded region if the radius of each circle is 6.

If the radii of the circles are 6, the side of the squareis: 2-6 = 12.
shaded area = square area — circle area
square area = 122 = 144

6 The two half circles make a whole circle, so

circle area = r? = n(6)? = 3671

12 shaded area = square area — circle area = 144 — 36m units?

18. If AABC ~ ADEF | find the ratio of the area of A4ABC to ADEF .
D
A 20

B C E F

The ratio of the areas is the square of the ratio of the linear measures.

2

_ AABC area _ (15)2 _ (3) - 9 9:16
"= ADEFarea \20) &) 16 °* 7

19. If the ratio of area for two similar polygons is
16:49, find the ratio of their corresponding
sides.

The ratio of the areas is the square of the ratio of the linear measures. So, the ratio of
linear measures is the square root of the ratio of the areas.

_e_+
r= 49—7 or .

20. Find the ratio of the area of AABC to AACD.

A Base lengths and heights are the same for these
two triangles; therefore, their areas are the
same. The ratio is:

1o0r 1:1
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21. If a regular hexagon is inscribed in a circle with a radius of 7. find the area of the shaded region.
We are looking for the shaded area.
If the radius of the circle is 7, a side of the hexagon is also 7.

Hexagons are full of 60° angles, which is helpful. This allows us to
calculate the lengths of the two remaining sides of the orange

v Z triangle as shown in the diagram. Then:
o

2
circle area = nr? = n(7)? = 49¢

1 1.7 147
exagon area = ap =7 (2 \/_> (6-7) 5 V3
shaded area = circle area — hexagon area

_ 147 _
shaded area = circle area — hexagon area = 49w — T\/§ units?

22. A succession of squares is formed by joining the midpoints of each side of each square.
If the length of each side of the large square is 20, find the area of the shaded square.

Notice that we are able to create a 45°-45°-90° triangle in the
upper right corner of the diagram.

Working in from the outer square to the next inner square, we
see that the side lengths of the squares shrink by a factor of v/2.

Since the side lengths shrink by a factor of v/2, the areas of

2
successive squares must shrink by a factor of (\/E) = 2.

The outer square has an area of: A = 202 = 400 units?.

The shaded square is three squares in from the outer square, so its area must be:
3

1
A = 400 - (5) = 50 units?

23. A trapezoid has a height of 13 meters. a base length of 11 meters. and an area of 92 square meters.
What is the length of the other base.

We have A =92,h = 13,b; = 11. We are asked for the value of b,.

It is easiest to work with the basic trapezoid area formula for this problem.

1 1

18 i+ b (184) n="_31s
_— - = — = — = J.
13 2 2 13 m

13
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