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There are two opƟons for calculaƟng the area of a trapezoid.  

One is to use the standard formula: 

𝐴 ൌ
1
2

ሺ𝑏ଵ ൅ 𝑏ଶሻℎ 

The alternaƟve 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 idenƟcal, except in how you think about them.  I find that I can solve 

a trapezoid area problem quicker in most cases with the midline formula because I can 

quickly calculate 𝑚 in my head.  For this problem, 

𝑚 ൌ
7 ൅ 9

2
ൌ 8  ሺtypically done in my headሻ 

𝐴 ൌ 𝑚ℎ       
 

→        96 ൌ 8ℎ       
 

→        𝒉 ൌ 𝟏𝟐 units 

 

 

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 

subsƟtuted for the lengths of the base and height. 

𝐴 ൌ
1
2

𝑑ଵ𝑑ଶ ൌ
1
2

ሺ10ሻሺ22ሻ ൌ 𝟏𝟏𝟎 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

 

The area of a parallelogram is the same as that for a rectangle.  

The difference is that you need to calculate the height before 

applying the formula:  𝐴 ൌ 𝑏ℎ. 

In the diagram to the right, the orange has been added to facilitate the required calculaƟon.  

Note that the height is a leg of a 45°-45°-90° triangle, so we have: 

ℎ ൌ
6.4

√2
 

𝐴 ൌ 𝑏ℎ ൌ 12.8 ∙ ൬
6.4

√2
൰ ൌ 𝟓𝟕. 𝟗𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 
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In the diagram to the right, the orange has been added to 

facilitate the required calculaƟon.  The apothem splits the boƩom 

side in half, i.e., into two segments of length 6.   

Each interior angle in a regular hexagon is 120°, so half of that is 

60°.  By adding the orange segment, we get a 30°-60°-90° triangle, so we can calculate: 

𝒂 ൌ 6 ∙ √3 ൌ 𝟔√𝟑 𝐮𝐧𝐢𝐭𝐬 

 

 

The perimeter of this regular hexagon is:  𝑃 ൌ ሺ6 sidesሻ ∙ ሺ12 units longሻ ൌ 72 units 

The area of a regular polygon is: 

𝑨 ൌ
1
2

𝑎𝑃 ൌ
1
2

ሺ6√3ሻ ∙ 72 ൌ 𝟐𝟏𝟔√𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

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

has length 9.   

To get the height, draw an alƟtude from the top to the opposite side and 

noƟce we end up with a 30°-60°-90° triangle, so we can calculate the 

height as: 

ℎ ൌ
side

2
∙ √3 ൌ

9
2

√3 

Then, calculate the area with the standard triangle formula for area: 

𝑨 ൌ
1
2

𝑏ℎ ൌ
1
2

∙ 9 ∙
9
2

√3 ൌ
𝟖𝟏√𝟑

𝟒
 𝐮𝐧𝐢𝐭𝐬𝟐 

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 

length of a side of the triangle, then  
௦

ଶ
√3  is the length of the height.  Area then, is: 

𝑨 ൌ
1
2

𝑏ℎ ൌ
1
2

∙ 𝑠 ∙
𝑠
2

√3 ൌ
√𝟑
𝟒

𝒔𝟐 
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An annulus is the area between two circles, so its area is the 

difference of the areas of the two circles: 

𝐴୪ୟ୰୥ୣ ൌ 𝜋𝑟୪ୟ୰୥ୣ
ଶ ൌ  𝜋 ∙ ሺ8 ൅ 2ሻଶ ൌ 100𝜋 

𝐴ୱ୫ୟ୪୪ ൌ 𝜋𝑟ୱ୫ୟ୪୪
ଶ ൌ 𝜋 ∙ 8ଶ ൌ 64𝜋 

𝑨𝐚𝐧𝐧𝐮𝐥𝐮𝐬 ൌ 𝐴୪ୟ୰୥ୣ െ 𝐴ୱ୫ୟ୪୪ ൌ 100𝜋 െ 64𝜋 ൌ 𝟑𝟔𝝅 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

We need the lengths of the diagonals of the kite. 

The verƟcal diagonal has length  𝑑ଵ ൌ 8 ൅ 8 ൌ 16. 

To find the horizontal diagonal, we need the help of 

Pythagoras. 

      𝑥ଶ ൅ 8ଶ ൌ 17ଶ        
 

→        𝑥 ൌ 15. 

𝑑ଶ ൌ 15 ൅ 6 ൌ 21 

Finally, we have:   

      𝐴 ൌ
1
2

𝑑ଵ𝑑ଶ ൌ
1
2

ሺ16ሻሺ21ሻ ൌ 𝟏𝟔𝟖 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

In this problem, we are given ℎ, and we need to find 𝑏.   

We draw an alƟtude from the top of the triangle to the base, creaƟng 

a pair of congruent interior triangles.  Since we then have 30°-60°-90° 

triangles, we determine that the base on one of them is 10.  The 

whole base, then is 2 ∙ 10 ൌ 20.  Finally, 

𝑨 ൌ
1
2

𝑏ℎ ൌ
1
2

ሺ10 ൅ 10ሻ൫10√3൯ ൌ 𝟏𝟎𝟎√𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 

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 

length of an alƟtude of the triangle, then 
ଶ௛

√ଷ
  is the length of the base.  Area then, is: 

𝑨 ൌ
1
2

𝑏ℎ ൌ
1
2

∙ ൬
2ℎ

√3
൰ ∙ ℎ ൌ

𝟏

√𝟑
𝒉𝟐 

 

8
2

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

Sector area ൌ 
଺଴

ଷ଺଴
 ∙ 𝜋 ∙ 10ଶ ൌ 

𝟓𝟎𝝅

𝟑
 𝐮𝐧𝐢𝐭𝐬𝟐. 

 

 

 

 

 

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

the formula for the area of an equilateral triangle: 

     𝑨 ൌ
√3
4

𝑠ଶ ൌ
√3
4

ሺ10ሻଶ ൌ 𝟐𝟓√𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

 

 

The sector shown measures 60° (the same as the central angle it 

subtends).  So, we can use the results of Problems 10 and 11 

above. 

     Shaded area ൌ sector area – triangle area. 

     Shaded area ൌ 
𝟓𝟎𝝅

𝟑
 – 𝟐𝟓√𝟑  units2 

 

     𝐶 ൌ 2𝜋𝑟 ൌ 36𝜋       
 

→        𝑟 ൌ 18 

𝑨 ൌ 𝜋𝑟ଶ ൌ 𝜋 ∙ ሺ18ଶሻ ൌ 𝟑𝟐𝟒𝝅 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

     𝐴 ൌ 𝑠ଶ ൌ 60       
 

→        𝑠 ൌ √60 ൌ 2√15 

𝑷 ൌ 4𝑠 ൌ 4 ∙ 2√15 ൌ 𝟖√𝟏𝟓 𝐮𝐧𝐢𝐭𝐬 
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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, so 𝑚 ൌ 14. 

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

the isosceles trapezoid.  This gives us a 30°-60°-90° triangle. 

NoƟce in the diagram, that  2𝑎 ൅ 12 ൌ 16,  so  𝑎 ൌ 2. 

Then,  ℎ ൌ 2√3  because of the 30°-60°-90° triangle. 

𝑨 ൌ 𝑚ℎ ൌ 14 ∙ 2√3 ൌ 𝟐𝟖√𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

 

 

 

 

 

 

 

The small triangle (boƩom leŌ 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: 

𝐴୪ୟ୰୥ୣ ୲୰୧ୟ୬୥୪ୣ ൌ
√3
4

𝑠ଶ ൌ
√3
4

൫14√3൯
ଶ

ൌ 147√3 

𝐴ୡ୧୰ୡ୪ୣ ൌ 𝜋𝑟ଶ ൌ 𝜋ሺ7ሻଶ ൌ 49𝜋 

𝐬𝐡𝐚𝐝𝐞𝐝 𝐚𝐫𝐞𝐚 ൌ 𝟏𝟒𝟕√𝟑 െ 𝟒𝟗𝝅 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

 

 

𝟕√𝟑 

𝟕 𝟔𝟎° 
𝟏𝟒 

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 idenƟfied is 60° because 6 of them would be 

required to go around an enƟre circle, and  360° ൊ 6 ൌ 60°. 
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The raƟo of the areas is the square of the raƟo of the linear measures. 

𝒓 ൌ
∆𝐴𝐵𝐶 area
∆𝐷𝐸𝐹 area

ൌ ൬
15
20

൰
ଶ

ൌ ൬
3
4

൰
ଶ

ൌ
𝟗

𝟏𝟔
   𝐨𝐫   𝟗: 𝟏𝟔 

 

 

The raƟo of the areas is the square of the raƟo of the linear measures.  So, the raƟo of 

linear measures is the square root of the raƟo of the areas. 

𝒓 ൌ ඨ
16
49

ൌ
𝟒
𝟕

   𝐨𝐫   𝟒: 𝟕 

 

 

Base lengths and heights are the same for these 

two triangles; therefore, their areas are the 

same.  The raƟo is:   

     𝟏  𝒐𝒓  𝟏: 𝟏 

 

𝟏𝟐 

𝟔 

If the radii of the circles are 6, the side of the square is:  2 ∙ 6 ൌ 12. 

shaded area ൌ square area െ circle area 

square area ൌ 12ଶ ൌ 144 

The two half circles make a whole circle, so 

circle area ൌ 𝜋𝑟ଶ ൌ 𝜋ሺ6ሻଶ ൌ 36𝜋 

𝐬𝐡𝐚𝐝𝐞𝐝 𝐚𝐫𝐞𝐚 ൌ square area െ circle area ൌ 𝟏𝟒𝟒 െ 𝟑𝟔𝛑 𝐮𝐧𝐢𝐭𝐬𝟐 
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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 

triangle as shown in the diagram. Then: 

circle area ൌ 𝜋𝑟ଶ ൌ 𝜋ሺ7ሻଶ ൌ 49𝜋 

hexagon area ൌ
1
2

ap ൌ
1
2

൬
7
2

√3൰ ሺ6 ∙ 7ሻ ൌ
147

2
√3 

shaded area ൌ circle area െ hexagon area 

𝐬𝐡𝐚𝐝𝐞𝐝 𝐚𝐫𝐞𝐚 ൌ circle area െ hexagon area ൌ 𝟒𝟗𝝅 െ
𝟏𝟒𝟕

𝟐
√𝟑 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

NoƟce 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 √2. 

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

successive squares must shrink by a factor of ൫√2൯
ଶ

ൌ 2. 

The outer square has an area of:  𝐴 ൌ 20ଶ ൌ 400 unitsଶ. 

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

𝑨 ൌ 400 ∙ ൬
1
2

൰
ଷ

ൌ 𝟓𝟎 𝐮𝐧𝐢𝐭𝐬𝟐 

 

 

We have  𝐴 ൌ 92, ℎ ൌ 13, 𝑏ଵ ൌ 11.  We are asked for the value of 𝑏ଶ. 

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

𝐴 ൌ
1
2

ሺ𝑏ଵ ൅ 𝑏ଶሻℎ      
 

→        92 ൌ
1
2

ሺ11 ൅ 𝑏ଶሻ ∙ 13 

184
13

ൌ 11 ൅ 𝑏ଶ       
 

→        𝒃𝟐 ൌ ൬
184
13

൰ െ 11 ൌ
41
13

ൎ 𝟑. 𝟏𝟓 𝐦 

8 

𝟕 

𝟕
𝟐

 𝟕
𝟐

√𝟑 

𝟔𝟎° 
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