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Chapter 2
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• Two-dimensional objects, such as 

rectangles and triangles, possess both 

length and width →

• Their area formulas and units reflect this:

A =



	
[image: image3.emf]Units

• Similarly in Imperial, the units for Area 

include:



	
[image: image4.emf]Converting Units

• The conversions for length are not the 

same as the conversions for area

• 1 m = 100 cm

• However 1 m

2

is a square
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• Similar considerations apply when 

converting square units in SI to Imperial, 

or vice-versa

• Eg. Convert 1 square foot to square cm
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Convert to Imperial given 1 mi = 1.609 km

2 km

1 km A = ____ mi

2



	
[image: image7.emf]Examples

• Convert to SI given 1 in = 2.54 cm

8 in

10 in

A = ___ cm

2



	
[image: image8.emf]Volume Units

• Three dimensional objects, like boxes or 

cylinders, have a length, width, and height 

→



	
[image: image9.emf]Converting Units

• Again the converting from one cubic unit to 

another is not the same as for length or 

area

• Since 1 m = 100 cm



	
[image: image10.emf]Nets of 3-D objects

• A net is a 2-D shape that folds up into a 3-

D object

Eg. A rectangular prism or box

if unfolded looks like
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• A net of a cube is 6 squares



	
[image: image12.emf]A triangular prism

• What would its net look like?



	
[image: image13.emf]What shape is this?



	
[image: image14.emf]What shape is this?
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[image: image16.emf]Surface Area of a 3-D Object

• The surface area of a 3-D object is the 

total area of its net (sum of the area of all 

the individual shapes that make up its net)

• Units are

• You can find the surface area by working 

out the individual areas,  or use formulas



	
[image: image17.emf]A cube

• A net of a cube is 6 squares

• The area of a square is s

2

• So the surface area of a cube is:



	
[image: image18.emf]Example of a cube

• If the length of a cube is 5mm

SA = 6s

2



	
[image: image19.emf]A rectangular prism or box

• Is made up of 3 pairs of rectangles

» Two with an A = lw

» Two with an A = lh

» Two with an A = wh

So the surface area is:



	
[image: image20.emf]Example of a box

h = 2 cm

w = 3cm

l = 4 cm

SA = 2lw + 2lh + 2wh



	
[image: image21.emf]Triangular Prism

• The net is made up of two identical 

triangles each with A = bh·2, and three 

rectangles (A = lw) where each has the 

length of the prism but the widths are the 3 

sides of the triangle a, b, and c

• Thus SA = 2bh·2 + al + bl + cl

So the surface area is:



	
[image: image22.emf]Example of triangular prism

SA = bh + (a + b + c)l

7m  8m

3m

6m 4m



	
[image: image23.emf]Pyramid

The base can be a square, b

2

, or rectangle, 

so that area is

The 4 sides are triangles so

So the surface area of a pyramid is:



	
[image: image24.emf]Example of a Pyramid

SA = lw + lh + wh

5 cm

6cm

4 cm



	
[image: image25.emf]Cylinder

• The top and bottom are circles each with        

A = 

π

r

2

• The rectangle (A = lw) has a length equal 

to the circumference of the circle C = 2

π

r, 

and a width equal to the height of the 

cylinder

So the surface area is:  



	
[image: image26.emf]Example of a cylinder

r = 4 mm

h = 9 mm

d = 8 mm

h = 9 mm

SA = 2πr

2

+ 2πrh
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The bottom of a cone is a circle, area =

The rest of the cone has an area =

So the surface area of a Cone is:



	
[image: image28.emf]Example of a Cone

SA = πr

2

+ πrs

6 mm

8 mm

10 mm
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• The formula for surface area of a sphere is 

linked to the surface area of a cylinder

r

h



	
[image: image30.emf]Sphere

• So since the lateral area of a cylinder 

unfolds into a rectangle, the area of the 

rectangle is related to the surface area of 

the sphere

A = (length)(width)



	
[image: image31.emf]Example of a Sphere

SA = 4πr

2

10 cm



	
[image: image32.emf]Composite Shapes

• Are composed of two or more of the 

common shapes

• Add or subtract the formulas of each 

shape to find the surface area

Eg. 



	
[image: image33.emf]Missing Dimensions

• To find a missing dimension, substitute all 

the given values into the equation and 

rearrange the equation for the missing 

variable

Eg. Find h

8 cm

SA = 502.4 cm

2



	
[image: image34.emf]Volume

• Units for volume are cubic, eg. km

3

, m

3

, 

cm

3

, and mm

3

, and refer to a cube with 

each side having a length of 1

• Use formulas to calculate volume

• The general formula for Volume is:



	
[image: image35.emf]Volume Formulas

Rectangular Prism/Box      V =

Cube V =

Triangular Prism  V = 

Cone V =

Cylinder V = Sphere V =

Pyramid V= 



	
[image: image36.emf]2 cm 5 mm

5 cm    3 cm 7 mm

V = lwh

Volume Examples



	
[image: image37.emf]Volume Examples

• Note:  

h

for cones, pyramids, and 

triangular prisms is the 

height of the 

prism

, not the slant length.  It is shorter 

than the slant length!

7m  8m

3m

6m 4m



	
[image: image38.emf]Composite Shapes

• Add or subtract the formulas of each 

shape to find the volume

Eg. 




Surface Area of a 3-D Object

The surface area of a 3-D object is the total area of its net (sum of the area of all the individual shapes that make up its net)

Units are

You can find the surface area by working out the individual areas,  or use formulas







Surface Area of a 3-D Object

+ Thesurface area ofa 3-D objects the
totalarea of s net (sum of the area of al
theingividual shapes thatmake up is net)

+ Unitsare

+ You can find the surface area by working
outthe individual areas, o use formulss





Example of a Pyramid

SA = lw + lh + wh



5 cm

6cm

4 cm







Example of a Pyramid

SA=he b=k





Example of a Cone







SA = πr2 + πrs



6 mm

8 mm

10 mm







Example of a Cone

R






Volume

Units for volume are cubic, eg. km3, m3, cm3, and mm3, and refer to a cube with each side having a length of 1



Use formulas to calculate volume



The general formula for Volume is:

		







Volume

+ Units forvolume are cubic, eg. km?, m,
em®, and mms, and refer 10 a cube with
eachside having alength of 1

+ Use formulas to calculate volume

+ The general formula for Volume is





Composite Shapes

Are composed of two or more of the common shapes

Add or subtract the formulas of each shape to find the surface area

Eg. 			









Composite Shapes

+ Are composed oftwo ormore ofthe
common shapes

+ Add or sublract the formulas of each
Shapeto find the surface area

[





Example of a Sphere

SA = 4πr2





10 cm







Example of a Sphere

A= dnr





Missing Dimensions

To find a missing dimension, substitute all the given values into the equation and rearrange the equation for the missing variable

Eg. Find h		 			

8 cm

SA = 502.4 cm2









Missing Dimensions

* Tofinda missing dimension, substtte all
thegivenvalues intothe equation and
rearrange the equation for the missing
variable

£g Findh





Sphere

So since the lateral area of a cylinder unfolds into a rectangle, the area of the rectangle is related to the surface area of the sphere

		A = (length)(width)

		







Sphere

+ Sosincethe lateral area ofa cylinder
unfolds into arectangle, the area of the
rectangleis related to the surface area of
thesphere

tength)width)








   2 cm					5 mm

		  5 cm    3 cm				 7 mm



V = lwh			

















Volume Examples







Volume Examples

o )





Volume Formulas

Rectangular Prism/Box      V =

Cube		V =



Triangular Prism 	V = 



Cone		V =



Cylinder	V =			Sphere V =



Pyramid	V= 				









Volume Formulas

RetmplapdmBor Ve
s






Volume Examples

Note:  h for cones, pyramids, and triangular prisms is the height of the prism, not the slant length.  It is shorter than the slant length!





7m 	        8m

          3m



      6m	        4m









Volume Examples

+ Note: hfor cones, pyramids, ang
triangular prisms i the height of the
prism, notthe siant length. It s shorter

the siant ength!





Composite Shapes

Add or subtract the formulas of each shape to find the volume



Eg. 				











Composite Shapes

+ Add or sublract the formulas of each
shapeto find the volume

Eg






Sphere

The formula for surface area of a sphere is linked to the surface area of a cylinder







r

h







Sphere

+ Theformula for surface area of a sphere is
linked!tothe surface area of  cylinder






Example of a cylinder

	r = 4 mm





		           h = 9 mm









     d = 8 mm







		          h = 9 mm

 













SA = 2πr2 + 2πrh









Example of a cylinder
Sam2ec+2uh






Cone

The bottom of a cone is a circle, area =



The rest of the cone has an area =



So the surface area of a Cone is:



				







Cone

Thebotiom ofa conels a circle, ares

Therest ofthe conehas an are

Sothe surface area of a Coneis:





Cylinder

The top and bottom are circles each with        A = πr2

The rectangle (A = lw) has a length equal to the circumference of the circle C = 2πr, and a width equal to the height of the cylinder



So the surface area is:  









Cylinder

+ Thetop and botiom are circles each with
A=n

+ Therectangle (4 = ) has a length equal
tothe circumference of the circleC
anda widih equal to the heightofthe
cylinder

Sothe surface area is:







Example of a box

				 

		     h = 2 cm

		    w = 3cm



        l = 4 cm	

		SA = 2lw + 2lh + 2wh



















Example of a box

SA=2kw 42+ 2wk





Example of triangular prism



















	SA = bh + (a + b + c)l

	

7m 	        8m

            3m



      6m	        4m









Example of tiangular prism

‘,

SA=bh+(a+b+ ol





Pyramid

The base can be a square, b2 , or rectangle, so that area is

The 4 sides are triangles so





So the surface area of a pyramid is:

					







Pyramid
Thebase can be a sauare, B, orrectangle,

Sothatarea is
The sides are triangles so

Sothe surface area of a pyramid is:





Triangular Prism

The net is made up of two identical triangles each with A = bh÷2, and three rectangles (A = lw) where each has the length of the prism but the widths are the 3 sides of the triangle a, b, and c

Thus SA = 2bh÷2 + al + bl + cl

So the surface area is:









Triangular Prism

+ Thenetis made up of o identical
triangles each with A= bi=2, and three
rectangles (A=) where each has the
length of the prism but the widths are the 3
sides ofthe trianglea, b, and ¢

+ Thus SA=3bhe2 +al =bi =l

Sothe surface area is:







Example of a cube

If the length of a cube is 5mm



					SA = 6s2

					









Example of a cube

*+ Ifthe length ofa cube is Smm





A rectangular prism or box

Is made up of 3 pairs of rectangles

Two with an A = lw



Two with an A = lh



Two with an A = wh



So the surface area is:























Arectangular prism or box

+ Is made up of 3 pairs of rectangles
»Twowitn an A= e

»Twowitn an

"

»Two win an A= ut

Sotne surface sres s







A cube

A net of a cube is 6 squares









The area of a square is s2

So the surface area of a cube is:





















Acube

+ Anetofa cube is 6 squares

* Thearea ofa square s 5%
+ Sothe surface area of a cube Is:





Volume Units

Three dimensional objects, like boxes or cylinders, have a length, width, and height →







Volume Units

+ Three dimensional objects,like boxes or
cylinders, havea lengin, width, and height





A triangular prism

What would its net look like?











Atriangular prism

+ Whatwould is net look ike?

A
A





What shape is this?





















Whatshape s this?





What shape is this?















Whatshape s this?





What shape is this?

















Whatshape s this?







Nets of 3-D objects

A net is a 2-D shape that folds up into a 3-D object

	Eg. A rectangular prism or box

				





	if unfolded looks like









Nets of 3-D objects
+ Anetis a2.D shape that olds up intoa 3-

D object
Eg. A rectangular prism orbox

—

ifunfolded looks like







A cube

A net of a cube is 6 squares

















Acube

+ Anetofa cube is 6 squares

=





Converting Units

Again the converting from one cubic unit to another is not the same as for length or area

Since 1 m = 100 cm







Converting Units

+ Again the converting from one cubic unitto
anotheris notthe same s for length or

+ Since 1 m =100 em





Converting Units

The conversions for length are not the same as the conversions for area

1 m = 100 cm

However 1 m2  is a square













Converting Units

+ Theconversions forlength arenotthe.
same as the conversions forarea

+1m=100 cm

+ However 1 m2 isa square






Examples

Convert to Imperial given 1 mi = 1.609 km

					



2 km

1 km

A = ____ mi2







Examples

‘Convertto Imperial given 1 mi = 1608 km





Examples

Convert to SI given 1 in = 2.54 cm







8 in

10 in

A = ___ cm2







Examples

+ ConverttoSI given1in=254 cm





SI & Imperial

Similar considerations apply when converting square units in SI to Imperial, or vice-versa

Eg. Convert 1 square foot to square cm

	







18 Imperial

+ Similar considerations apply when
converting square units in S to Imperial

+ Eg.Convert1 square footto square cm





Units

Two-dimensional objects, such as rectangles and triangles, possess both length and width →

Their area formulas and units reflect this:

	A =







Units.

+ Two-dimensional objects, such as
rectangles and triangles, possess both
length and width —

+ Theirarea formulas and units reflct this:
-





Units

Similarly in Imperial, the units for Area include:

		







Units.

+ Similarlyin Imperial, the units for Area
include:
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