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148 Measurement 8-10

ME8-10  Nets of Right Prisms

1.  The polygons below are faces of a prism. Mark the equal sides on all the faces. 
Name the prism you could make if you assembled the faces.

 a)  b)  c)

                                                                                                                           

2. Shade the bases of each shape and then complete the chart. 

 
 What relationship do you see between the number of sides on the base of a prism 

 and the number of (non-base) rectangular faces?                                                                                             

3. Draw a net for the box on the grid and label each face. 

 a)    b)

 

back

top

bottom

frontleft 
face

right 
face

4 cm

2 cm

1 cm

top

front
right face

3 cm

1 cm

2 cm

Number of sides  
on base

Number of (non-base) 
rectangular faces
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151Measurement 8-11

ME8-11  Volume of Rectangular Prisms

1. Blocks are stacked to make boxes. 

 a) How many blocks are in the shaded layer?    3 × 2 = 6                                                   

 b) How many blocks are in each layer?           6                                                          

 c) How many horizontal layers are there?           2                                                          

 d) How many blocks are in the whole box?   6 × 2 = 12                                                  

2. A box is l blocks long, w blocks wide, and h blocks tall. 

 a) How many blocks are in each horizontal layer?            

 b) How many layers are there?            

 c) How many blocks are in the whole box?            

 d)  Write a formula for the volume of the box (V) using the 
words length, width, and height. 

  V =                                                                                             

3. Find the volume of the box.

 a)     width:             b)  width:            

      length:               length:            

      height:               height:            

      volume =               volume =            

 c)     width:             d)  width:            

      length:               length:            

      height:               height:            

      volume =               volume =            

Volume is the amount of space taken up by a three-dimensional object. 

To measure volume, we can use 1 cm³ blocks. They are also called centimetre cubes.

This object, made of centimetre cubes, has a volume 
of 4 cubes or 4 cubic centimetres (written 4 cm³).

1 cm³ block
height = 1 cm

width = 1 cm

length = 1 cm

h blocks

l blocks
w blocks

2 cm

4 cm
2 cm

2 blocks

2 blocks
2 blocks

2 m

2 m
3 m

2 mm

5 mm

3 mm
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Measurement 8-11

INVESTIGATION  In a rectangular prism made of blocks, how is the area of the base 
related to the volume?

These prisms are made from 1 cm³ blocks: 

i)   ii)  iii)   iv) 

A. The base is shaded. What is the area of the base in each prism?

 i)          12 cm²         ii)                              iii)                              iv)                             

B. What is the volume of one horizontal layer of blocks in each prism?

 i)          12 cm³         ii)                              iii)                              iv)                             

C. How are the answers in A and B related? Are the numbers the same? The units? 

                                                                                                                                                                       

D. How many horizontal layers are in each prism? 

 i)                              ii)                              iii)                              iv)                             

E. What is the height of each prism? 

 i)                              ii)                              iii)                              iv)                             

F. How are the answers in D and E related? Are the numbers the same? The units? 

                                                                                                                                                                       

G.  The volume of a prism = (volume of one horizontal layer) × (number of horizontal layers). 

 Find the volume of each prism.

 i)             ii)             iii)             iv)            

H. What can you multiply by the area of the base to get the volume of a prism?

 V = (area of base) ×                                        

4.  The base of a rectangular prism has area 15 cm². The volume of one horizontal 
layer is             cm³.

 The height of the prism is 4 cm. How many 1 cm layers are there?            

 The volume of the prism is             cm³ ×             =             cm³.

5. Find the volume of the rectangular prism at right in two ways. 

 Volume of one layer × number of layers =             cm³ ×             =             cm³

 Area of base × height =             cm² ×             cm =             cm³ 
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156 Measurement 8-12

1.  Imagine rotating the prism so that the shaded base is on the bottom. Trace an edge 
that shows the height.

 a)  b)  c)

2. The bases of the prism are shaded.

 a) Label the height h along one of the edges.

 b) Explain why the volume of the prism is 15 × h + 20 × h.

 c)  Is the expression 15 × h + 20 × h equal to the expression (15 + 20) × h?  
Check for h = 1, h = 2, and h = 3.

 d)  How do your answers to parts b) and c) show that the volume of the  
prism is equal to area of base × height?

3.	 	Decompose	the	base	into	triangles	and	rectangles.	Then	find	the	area	of	the	base	
and the volume of the prism. 

 a)    b)

4.  Estimate, then calculate, the volume of a prism with height 10 cm and the  
base shown.

 a)  b)  c)

5. Sketch and label two prisms with different heights that have volume 300 cm³.

6.  The volume of a right triangular prism is 600 cm³. Its height is 15 cm. What is the 
area of the base of this prism? Explain how you found your answer.

Any polygon can be decomposed into triangles. The volume of a polygonal prism is the sum of the 
volumes of the triangular prisms. 

Example: Volume of pentagonal prism 

= area of 
 
× height  +  area of × height  + area of 

 
× height = area of 

  
× height

So volume of polygonal prism = area of base × height

+ +

12.1 cm

9.3 cm

8.4 cm

5 cm

3 cm

5 cm

7.5 cm2 cm

3 cm

4 cm

6 cm

20 cm²

15 cm²

15 cm²

20 cm²

8 cm

4 cm

4 cm

6 cm8 cm
3 cm

5 cm
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161Measurement 8-16

ME8-16  Surface Area of Prisms

Note: Pictures are not drawn to scale.

1. In each prism, shade all the edges that have the same length as the edge marked. 

 a)  b)  c)  d)

2. Find the missing edge length for the prism.

 a)  b)  c)

3.  Shade the face that has the same area as the shaded face.

 a)  b)  c)

4. The area of each visible face is given. What is the area of each hidden face? 

 a)  b)  c)

  back                                        back                                        back                                      

  bottom                                    bottom                                    bottom                                  

  left                                          right                                        left                                        

5.	 	Write	the	area	of	each	visible	face	directly	on	the	face.	Then	double	each	area	to	find	
the total area of  each pair of congruent faces.

     front + back =    6 cm² × 2    =      12 cm²     

     top  +  bottom =                       =                      

                           +                       =                       =                      

front 12 m²

top 18 m²
right  
6 m²

front 6 cm²

top 12 cm²
right  
8 cm² front  

15 cm²

top 6 cm²

left  
10 cm²

front  
6 cm²

3 cm

5 cm

2 cm

top
right 

5 cm

1 cm

4 cm

2 cm

2 cm

3 cm

1 cm

        cm

3 cm

4 cm 2 cm

        cm

        cm

4 cm

2 cm5 cm
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164 Measurement 8-17

ME8-17  Surface Area of Cylinders

1.  A paper towel tube is a cylinder without the top and bottom circles. 

 a) Cut a paper towel tube vertically. What shape do you get when you open it up?

                                                                 

 b) Cut a paper towel tube diagonally. What shape do you get when you open it up?

                                                                 

 c)  If the tube has circumference 15 cm and height 12 cm, what are the base and  
height of the shapes in parts a) and b)? 

  i)                                                                 ii )                                                                

 d) Do the shapes in parts a) and b) have the same area?                                                                

  Why does this make sense?                                                                                                                       

                                                                                                                                                                       

 e) What is the surface area of the tube?                                                                

REMINDER  A tube is a cylinder without the top and bottom circles.

2.  Find the surface area of the tube by finding the length and width of a rectangle  
with the same area.

 a)  b)  c)

3. Write a formula for the surface area (SA) of a tube in terms of…

 a) the circumference C of the circular base and the height h. SA =                                        

 b) the diameter d of the circular base and the height h.  SA =                                        

 c) the radius r of the circular base and the height h.  SA =                                        

4. Which of these shapes can be the net for a tube?                                         Explain. 

 
A B C D E F

9 cm

11 cm

4 cm

10 cm

REMINDER  A cylinder is like a prism, but with circles for bases. 

7 cm

3 cm
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166 Measurement 8-18

ME8-18  Surface Area and Volume

1.  Write one possible set of dimensions (length, width, and height) for a rectangular 
prism with the given volume.

 a) 12 cm³ b) 8 cm³ c) 18 m³

2.  Find 3 possible sets of dimensions for a rectangular prism with volume 24 cm³. 
Which rectangular prism would require the least amount of material to construct?

3. This is the top view (and mat plan) of a rectangular prism made of 1 cm³ blocks: 3 3 3
3 3 3

 a) What is its surface area in cm²?  
 b) What is its volume in cm³?

4. Find the volume and surface area of the shape. Explain your strategy. 

5. a)  A prism has a square base that measures 10 cm by 10 cm.  
A cylinder has a base with the same area as the base of the prism.

 b)  If both the prism and the cylinder are 20 cm high, which container  
will require less material to make?

 c) Do both containers have the same volume? Explain.

6. The two containers shown hold the same amount of pea soup.

 a) How tall is the second container?

 b) Find the surface area of each container.

 c)  It costs $8 for each m² of metal to make a can. How much  
will it cost to make each can? Which can is cheaper?

7. Each square is 3 cm by 3 cm.

 a) Find the area of the large circle.

 b) Find the area of the 9 small circles.

 c)  Ten cylinders with height 5 cm and bases equal to the circles  
shown are made. Does the large cylinder hold more than, less than,  
or the same volume as the 9 smaller cylinders together? 

8.  Crystal knows that the surface areas of the front, top, and right faces of a prism  
add to 20 cm². How can she find the total surface area of the prism? Explain. 

9. Determine the capacity, volume, and surface area of the box. 

6 m
10 m

5 m

10 m

3 m

10 cm

10 cm
1 m

5 cm

8 cm

7 cm






