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Sheet 1250

TriangLe: 

h = a sin 8 
1 

Area = -bh 2 . 
(Laws of Cosines) 

b 

c 2 = a2 + b2 - 2ab cos 8 

Right TriangLe: 

(Pythagorean Theorem) 
c2 = a2 + b2 

EquilateraL TriangLe: 

h = -J3s 
2 

-J3s2 

Area = -4-

ParaLLeLogram: 

Area = bh 

Trapezoid: 
h 

Area = 2(a + b) 

Circle: 

Area = 1Tr2 

Circumference = 21T1' 

Sector of Circle: 

(8 in radians) 
8r2 

Area =-
2 

s = r8 

CircuLar Ring: 

(p = average radius, 

w = width of ring) 

Area = 1T(R2 - r2) 

= 21TPW 

s 

o 
r 

FORMULAS FROM GEOMETRY 

Sector of CircuLar Ring: 

(p = av.erage radius, 

w = width of ring, 
8 in radians) 

Area = 8pw 

ELLipse: 

Area = 1Tab 

[;;2+b2 
Circumference = 21T -V ~--2-

Cone: 

(A = area of base 

Ah 
Volume = 3 

Right CircuLar -Cone: 
1Tr2h 

Volume '= --
3 

Lateral Surface Area = 111' ~ 

Frustum of Right CircuLar Cone: 
1T(r2 + rR + R2)h 

Volume = 3 

Lateral Surface Area = 1Ts(R + r) 

Right CircuLar CyLinder: 

Volume = 1T1.2 h 

Lateral Surface Area = 21T1'h 

Sphere: 
4 

Volume = -1Tr3 

3 

Surface Area = 41T1,2 

Wedge: 

(A = area of upper face, 

B = area of base) 

A = B sec 8 

0\ Ci) 
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9–1 Basic Terms for Circles and Spheres 
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Postulate 17: The area of a square is the square of the length of a side. A = s2. 
Postulate 18: Area Congruence. If two figures are congruent, then they have the same area. 
Postulate 19: Area Addition. The area of a region is the sum of its non-overlapping parts. 
Theorem 1–1: The area of a rectangle = base x height. A = bh. 

 

 
 
The perimeter of a polygon is the sum of the lengths of its sides. 
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11–2 Areas of Parallelograms, Triangles, and Rhombuses 

Any side of a parallelogram (or triangle) may be considered a base, b. An altitude is any 
segment perpendicular to the line containing a base from any point on the opposite side (or in a 
triangle, the opposite vertex). The length of an altitude is called the height, h, of the 
parallelogram (or triangle). 
 
The area of a parallelogram equals the product of a base and the height to that base. A = bh. 
The area of a triangle equals half the product of a base and the height to that base. A = 1/2 bh. 
 

 
 
 
 
 

 
 
 
 
 
11. Find the area of an isosceles triangle with sides 30, 
30, and 24. 
 
 
 
12. Find the area of an isosceles triangle with base 16 
and perimeter 52. 
 

13. Find the area of an equilateral triangle with sides 12 
cm. 
 
 
 
14. Find the area of an equilateral triangle with height 
6√3. 
 

 

The area of a rhombus equals half the product of its diagonals. A =
1
2
d1d2 . The parallelogram formula works, too. 

 
 
 
 
  

21. Find the area of a 
rhombus with perimeter 
100 and one diagonal 14. 
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The semiperimeter s = 1/2 (a + b + c). 
 
 
 
 
 
Triangle Area from x-y Coordinates. 
The area of a triangle with vertices at points (x1, y1), (x2, y2), and (x3, y3) is

A = ± 1
2

(x2  y3  -  x3  y2   -   x1  y3  +  x3  y1   +   x1  y2  -  x2  y1) . 
It must be positive. 
 
Use this formula to find the area of the triangles with the given coordinates. 
a. (0, 0), (10, 0), and (3, 10). Make a sketch on the left. How does the area make sense? 
 
 
 
 
 
 
 
b. (2, 1), (4, 3), and (7, 2).  Could you use A = 1/2 bh? Why is this a challenge? 
 
 
 
 
 
 
 
 
 
Wait, there is more!  

 
and that’s just the beginning of what you’ll find at Wolfram MathWorld, http://mathworld.wolfram.com/TriangleArea.html. 
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The area of a trapezoid equals half the product of the height and the sum of the bases. 
Alternate forms are A = height x average of the bases.  A = height x median. 
 
Example 1. Find the area of this trapezoid.  
 
Set A. 

 
 
 
Example 2. Find the median and area. 
 
 
 
Complete the table with the trapezoid measurements. 

 
 
 
 

 
 
Set B. Find the areas.  

 
 
 

 

 
 There are three trapezoids in the figure.  
 48. Add up their areas to find the area of the 
       yellow region. 
 
 
 

 

 
 
 49 b. The answer from calculus is A = x3/6 for any x. 
What is the answer for x = 3? 

A = 1/2 h (bl + b2). 
A = h m 

Exact square roots, not decimal numbers 

52. Find the area of the 
shaded region. 
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11–4 & 11–5 Areas of Regular Polygons and Circles 

The area of a regular polygon equals half the product of the apothem and the perimeter. 
The apothem, a, is the distance from the center to a side.   

The perimeter p = ns, where n is the number of sides, s.   
The radius, r, is the distance from the center to a vertex.  
 
Find the perimeter and the area of each regular polygon described. 
1. A regular polygon with apothem 98 and side 39. Challenge: what is n? 
 
 
2. Find the exact area of the regular hexagon.  
 
 
 
 
 

 
 
Circles 
A circle can be thought of as a regular polygon with many many sides. 
As n approaches infinity, p approaches the circumference, C, and a approaches r.  
The circumference is proportional to the radius and the proportionality constant is defined to be 2π.  
The area A = 1/2 ap approaches 1/2 rc = 1/2 r (2πr). The area of a circle is π times radius-squared. 
 
Leave answers in terms of π, unless asked for a decimal. Don’t use 3.14 anymore. 

 
 
 
 
15. The diameter (d = 2r) of a bicycle wheel is 28 inches. 
 a.  How far does the bicycle travel in inches with each revolution of the wheel? 
 
 b. How many revolutions will it take to go 1 mile (63,360 in.)? 
 
 

A = 1/2 ap 
p = ns 

The right triangle above has 
hypotenuse r, legs s/2 and a, and the 
angle adjacent to a is 180°/n. Why? 
 

23. What is the perimeter 
and area of a r = 1  
a) 180-gon? 
   s =  2 sin(180°/n) = ? 
   p =  
   a = ? 
   A =  
 
b) 18,000-gon? 
 
 
 
 
c) What do you see? 

C = 2πr 
A = π r2 

3.14159265358979323846264338
327950288419716939937510582
097494459230781640628620899
862803482534211706798214808
651328230664709384460955058
223172535940812848111745028
410270193852110555964462294
895493038196442881097566593 

Find the shaded areas in terms π. 29. Draw a square and its inscribed and 
circumscribed circles. Find the ratio of 
the areas of these two circles. 24. 
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Set A. 

 
 
 
 

 
 
 

 
 

 
 
 
Set B. 
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Sheet 1201: Nothing But Net  Name: ____________________________ 
           Questions 1–8 by T.S. Denison 

 
 
8. On the grid draw a net for the rectangular prism shown and calculate 
its surface area. 

 
9. Find the surface area. Name the shape. 

  
 

Rectangle Sides 
= 2 cm and 3cm 

a. 

b. 

c. 

Volume = side3 for a cube. 
 
11 – 18. Given each cube represents 
1 cm3, find the volumes for solids 1–8.  
Write the answers next to each solid, 
V = ___ cm3. 
 
 

Volume = base area x height for a prism 
 
19 a, b, c.  Find the volumes for solids 9 
a, b, c. Write the answer next to each 
solid, V = ___ cm3. 
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12–1 & 12–2 Prisms and Pyramids 
A solid formed by polygons that enclose a single region 
of space is called a polyhedron. A prism is a 
polyhedron with two parallel congruent polygon bases.  

Set A. Match the names to the shapes. 

 
 

UNITS. Length (m), Area is squared (m2), Volume is cubed (m3). Know this! 

The faces that are not bases are lateral faces. Lateral faces are parallelograms 
that intersect each other in parallel segments called lateral edges.  

 

 

 
Example 2. Find the total area and volume of the right triangular prism with equilateral triangle bases. 
 
Set B. Find the (a) lateral area (b) total area and (c) volume of each right prism. 

 
 
 
 
 
 
 

 
 

 
 
Pyramids have only one base. The lateral faces of a pyramid are triangles. The segment from the 
vertex perpendicular to the plane of the base is the altitude of the pyramid. 
A regular pyramid has a regular polygon as its base. The slant height, l, is shown to the right.  
For regular pyramids, L.A. = 1

2 pl  and V = 1
3 Bh  where p = perimeter and B = base area.  

Find the lateral area, total area, and volume of the regular square pyramid. 

   

9. A regular square 
pyramid with base 
edge 24 and lateral 
edge 24. 

10. A regular 
square pyramid 
with height 8 and 
slant height 17. 
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Set A. 

  
 

 
Set B. 

 
 
 
 
 
Cones 
Use the Pythagorean Theorem to relate dimensions:  h2 + r2 = l2. 

 
 

 
 
23. Water is pouring into a conical reservoir at 
the rate of 1.8 m3 per minute. Find, to the 
nearest minute, the number of minutes it will 
take to fill the reservoir. (The figure reads 
5.2m and 6.8m.)
 

Right cylinder 
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22. A pipe is 2 m long and has inside radius 5 cm and outside radius 6 cm. Find the volume of 
metal contained in the pipe to the nearest cubic centimeter. 
 
 
 
 
 

 
 
 

 
 

 

 

* Mathematics Meets Technology, by Brian Bolt 
(Cambridge University Press, 1991). 
 
Below: cool drawing with nowhere else to go. 
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 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

B10. Jupiter has a radius of 
69,911 km.  Earth has a radius 
of 6,371 km. What is the ratio 
of volumes? 

Spheres in different dimensions 
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All spheres are similar.   
Given two spheres with radii r and s, respectively. 
The scale factor (ratio of lengths) is f = r/s .  
The ratio of surface areas is  f  2 = (r/s)2. 
The ratio of volumes is  f  3 = (r/s)3. 
 

 
 
 
13. Two spheres have a ratio of surface areas of 25:16. Find the ratio of: 
     a. the radii                     b. the volumes 
 
 
Example 2 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 

 

Cavalieri's Principle 
If two solids lying between parallel planes 
have equal heights and all cross sections at 
equal distances from their bases have equal 
areas, then the solids have equal volumes. 

B1. The volume of the right prism (to the left 
below) is Bh. What is the volume of the 
oblique prism? 

B2. Find the exact volume. 

†From Brian Bolt Mathematical Cavalcade, 1992. 

B3. Compare the surface-to-volume 
ratio for the left cell and the total of 
all the small cells in the right cube.  
What is the factor? 
 
Why are cells small? 
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Sheet 1161: Find Areas

1. A square with side 5 cm

2. A rectangle with sides 4 cm and 5cm

3. A circle with radius 5 in

4. A trapezoid with bases 5 m and 7 m and a height 9 m.

5. A kite with diagonal 6 m

6. A parallelogram with sides 5 cm and 10 cm

7. A slice of pizza with a 30 degree central angle and radius of 6 inches

8. An equilateral triangle with side 7 m

9. The surface of a cube with side 5 lightyears

10. The surface of a sphere with radius 2 mm

For each statement, (a) Draw the shape. (b). Find the Area 
of the shape described. In some question(s) there might not  
be enough information. 

Name: _______________

A16



Sheet 1251: Find Volumes and Areas of Solids

1. Find the total surface area and volume of the following:

a. A cube with side 2 mm

b. A rectangular box (right prism) with length 5 m, 
width 3 m, and height 2 m.

c. A cylinder with radius 3 in and height 5 in.

d. A sphere with radius 6 km.

2. What is the radius of a sphere with volume 540 π cubic inches?

Name: ___________________
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Sheet 1181: Review Areas 
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Sheet 1252: Review Solids 
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Sheet 1253 Plane Figures and Solids, Areas and Volumes  Name: _______________________ 

Trig: sinA = opp
hyp , cosA = adj

hyp , tanA = opp
adj . Special Triangles: 45°–45°–90°   1:1: 2 .   30°–60°–90°   1: 3 :2 .   

Circle: c = 2πr , A = πr2 . Sphere: A = 4πr2 , V = 4
3πr

3 . Right Solids. Prism: L.A.= ph ,V = Bh .  
Pyramid: L.A.= 1

2 pl , V = 1
3 Bh . Cylinder: L.A.= 2πrh , V = πr2h . Cone: r2 + h2 = l2 , L.A.= πrl , V = 1

3πr
2h . 

 
1. Write the formula for the area of a rectangle in words: 

  
_____________________________________________  
 

2. Find the area of a square with perimeter 8 m (meters). 
Write units, always! 
 
 

3. A parallelogram has sides of lengths 4 m and 9 m. One 
of the altitudes has a length of 6 m and is perpendicular 
to the sides of length 4 m. Find the area of the 
parallelogram. 
 
 
 
 

4. Find the area of a trapezoid with bases 6 m and 10 m and 
height 4 m. 
 
 
 
 

5. Consider the following figure. 
                         10 m 

 
                         16 m 
 
a) What is the name of the shape? 
 
 
b) Find the area of the figure. 
 
 
 
 
 
c) Find the perimeter of the figure. You can leave any 
square roots (no need to use the calculator). 
 
 
 
 

6. An equilateral triangle has a side length of 8 m.  
 
a) Make a big drawing.   
 
 
 
 
 
 
 
 
b) Find the area of the triangle. 
You can leave any square roots (no need to use the 
calculator).  Note: The “radius” has not been given and 
is not needed.  
 
 
 
 

7. Consider a circle with a radius of 5 m. 
 
a) Find the circumference in terms of π. (Don’t use the 
calculator to approximate π.) 
 
 
 
 
b) Find the area in terms of π. (Don’t use the calculator 
to approximate π.) 
 
 
 
 

8. A circle is inscribed in a square with side 1 m. Find the 
area of the circle in terms of π. (Don’t use the calculator 
to approximate π.) The square is outside the circle. 
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9. A square with side 1 m is inscribed in a circle.  The 
circle is outside the square. 
 
a) Draw the shapes. 
 
 
 
 
 
 
 
a) Find the area of the square. 
 
 
b) Find the area of the circle in terms of π.  (Don’t use 
the calculator to approximate π.) 
 
 
 
 
 
c) Find the perimeter of the square. 
 
 
d) Find the circumference of the circle in terms of π. 
(Don’t use calculator to approximate π or square roots.) 
 
 
 
 

10. Write the formula for the lateral area of a right cone in 
words: 
 
_____________________________________________  
 
_____________________________________________  
 
 

11. In a right prism, each _______________________ is 
also an altitude. 
 
 

12. Find the volume of a cube with side 3 m (meters). Write 
units, always! 
 
 
 
 

13. Find the total area of a rectangular solid with dimensions 
3 m, 5 m, and 7 m. 
 
 
 
 

14. Consider a cylinder with radius 3 m and height 10 m.  
Find the following in terms of π. (Don’t use the 
calculator to approximate π.) Write units! 
a)  Lateral area. 
 
 
 
b)  Total area. 
 
 
 
c)  Volume. 
 
 
 

15. A cone has radius 2m and height 5m. 
  
(a) Draw a large sketch of the cone.  Label the radius, 
height, and slant height. 
 
 
 
 
 
 
 
(b) Find the volume. 
 
 
 
(c) Find the slant height.  Leave any square roots as they 
are. No decimal approximations. 
 
 
 
 
(d) Find the lateral area, base area, and total area. 
 
 
 
 
 
 

16. Consider a sphere with radius 2 m.  Answer in terms of 
π, with improper fractions, and with units. No decimals! 
  
a) Find the surface area of the sphere. 
 
 
 
b) Find the volume of the sphere. 
 

17. Square 1 has side s. What is its area? What is the area of Square 2 with side 3s?  What is the ratio of the two areas? 
 
Cube 1 has side s. What is its volume? What is the volume of Cube 2 with side 3s? What is the ratio of the two volumes? 
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Sheet 1253 
-----------
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T.A. = (60π+9π+9π)m^2 = 78π m^2
XXXXX
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