Chapter 5 Surface Area
Section 5.1 
Views of Three-Dimensional Objects
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a)                                    top              front         side
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b)                                                 top                     front             side
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                                              top          front      side
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a)
             top             front        side         3-D object
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b)
              top          front      side      3-D object
[image: image20.emf]
Section 5.1
Page 169
Question 6
If the television is turned 90° counterclockwise, the new front will be the same as the old side view. The side view will be the old front view. The top will be a 90° turn of the old top view.
Views after turning:
            top  front   side
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The object that will have a front view as shown after a rotation of 90° clockwise is b), the CD rack.
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Answers will vary. Example: a chair and a bookcase.
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a)
                                                  top            front            side
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b)
                                                         top                 front                 side
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c)
                                                             top                           front                      side
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Answers will vary. Example: A square-based rectangular prism will keep the same top, front, and side views after a 90° rotation.
[image: image101.png]= EDN o
P/S(m
T
Arangenent
Bk
%“ 10en
G

Tan
Arrangement 2




Section 5.1
Page 169
Question 11

a) There are two possible pathways.
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b) The furthest distance that the bumblebee can travel is 8 m.
5.2 Nets of Three-Dimensional Objects

Section 5.2
Page 173
Question 3
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a) Answers may vary. Example:
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b) Answers may vary. Example:
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The following diagrams represent two possible nets for a rectangular prism with a length of six units, width of four units, and height of two units.
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a)
b) This object is a triangular prism.
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The net shown can be used to construct a box measuring 15.5 cm by 7 cm by 2.5 cm.
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Answers will vary. Ensure that students include reasonable measurements. Example:
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a)
b) The two nets form a triangular prism.
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a) Answers will vary. Example:
b) Only the top tile in each pile is visible. Answers will vary. Example:
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a) The yellow is opposite the purple face.
b) The green face is opposite the blue face.
c) The brown face is opposite the red face.
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13. There are 11 unique net diagrams that are not reflections or rotations of each other.
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5.3 Surface Area of a Prism
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Question 3

Draw the net for the rectangular prism.
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Calculate the area (A) of each type of face.
front or back

        side

  top or bottom
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       A = 13.5 × 18.5                       A = 18.5 × 5            A = 13.5 × 5
           = 249.75                                 = 92.5                      = 67.5
To determine the surface area, double each face value and add the answers.

SA = (2 × 249.75) + (2 × 92.5) + (2 × 67.5)
      =  499.5 + 185 + 135

      = 819.5

The surface area is 819.5 cm2.
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Calculate the area for each type of face.

front or back
            side

top or bottom

 A = 14 × 12.3       A = 14 × 1

A = 12.3 × 1

    =  172.2
         = 14

    = 12.3

To determine the surface area, double each face value and add the answers.

SA = (2 × 172.2) + (2 × 14) + (2 × 12.3)

      = 344.4 + 28 + 24.6

      = 397.0 cm2
The surface area is 397.0 cm2.
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Draw a net for the triangular prism. 
Find the areas of each of the five faces. The two triangular faces will have the same area.

2 triangular faces
smallest rectangle
largest rectangle     remaining rectangle

A = 2 × 
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A = 0.7 × 1.4

A = 0.7 × 2.7 

A = 0.7 × 2.3

    = 3.22

    = 0.98

    = 1.89 

    = 1.61
Find the surface area by adding the areas of the five faces.

SA = 3.22 + 0.98 + 1.89 + 1.61

     = 7.7
The surface area is 7.7 m2.
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Find the area of each of the five faces of the prism.
2 triangular faces
2 congruent rectangles
remaining rectangle

A = 2 × 
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A = 2 × (6.4 × 3)

A = 9.1 × 3 
   = 40.95

   = 38.4


   = 27.3
Find the surface area by adding the areas of the five faces.

SA = 40.95 + 38.4 + 27.3
     = 106.65

The surface area rounded to the nearest tenth of a square centimetre is 106.7 cm2.
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The rectangular prism is made up of a pair of each of three different faces. Add the areas of the three faces and then double the value to find the total surface area.
SA = 2 × (20 + 12 + 15)

      = 2 × 47

      = 94

The surface area of the rectangular prism is 94 mm2.
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[image: image59.png]



a) The roof of the greenhouse is built from four glass faces. There are two congruent rectangles and two congruent triangles. 
b) Calculate the surface area by doubling the areas of the rectangle and triangle and then finding the sum.

2 triangles                              

2 rectangles

A = 2 × 
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A = 2 × (2.4 × 1.1)
   = 1.08 


 
   = 5.28
Find the surface area by adding the areas of the four faces.

SA = 1.08 + 5.28
     = 6.36

Paco needs to buy 6.36 m2 of glass.
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Answers may vary. Example: 
The cover of the textbook will include the front and back covers as well as the spine.
Measure the dimensions and area of the front (and back) cover: 260 mm by 210 mm.

A = 260 × 210
   = 54 600

The dimensions of the spine are 260 mm by 25 mm.

A = 260 × 25

   = 6500

Find the surface area by adding the areas of the three faces.

SA = 54 600 + 54 600 + 6500
     = 115 700


The minimum amount of material needed for the cover is 115 700 mm2.
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Find the surface area of the ramp by adding the areas of the three rectangles and two triangles in the net.
2 triangles
A = 2 × 
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   = 1.8
smallest rectangle
A  = 1.6 × 0.9

    = 1.44

medium-sized rectangle

A  = 1.6 × 2

    = 3.2

largest rectangle

A  = 1.6 × 2.2

    = 3.52

SA = 1.8 + 1.44 + 3.2 + 3.52

     = 9.96

The ramp has a surface area of 9.96 m2.
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Each cube has a net that looks like the diagram shown:
[image: image61.emf]
The bottom face of each cube will not be painted. Therefore, only five of the six squares in the net will be painted.
3 m × 3 m × 3 m cube
2 m × 2 m × 2 m cube 
1 m × 1 m × 1 m

Area of 1 face:  3 × 3 = 9


2 × 2 = 4

        1 × 1 = 1
Area of 5 faces: 5 × 9 = 45


5 × 4 = 20

        5 × 1 = 5

SA = 45 + 20 + 5
     = 70

The total surface area of the three cubes that needs to be painted is 70 m2.
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[image: image62.emf]
Find the surface areas for each of the prisms, and then compare their areas.
triangular prism surface


     rectangular prism surface
SA = (2 × 
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) + (2 × 7 × 30) + (10 × 30)        SA = 2 × (30 × 10 + 30 × 5 + 10 × 5)

     = 50 + 420 + 300




= 2 × (300 + 150 + 50)

     = 770





= 1000

The triangular prism container would require less wrapping paper. The surface area of the triangular prism is 770 cm2; the surface area of the rectangular prism is 1000 cm2.
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The surface area for a single pan that needs to be coated includes the bottom and the four interior walls.
Find the total surface area of one pan that will be sprayed.
         bottom    4 interior walls
A = (30 × 30) + 4(5 × 30)

   = 900 + 4 × 150

   = 900 + 600

   = 1500
The surface area to be coated for one pan is 1500 cm2.

Find the total number of pans that can be sprayed by one can.

Number of pans = 400 000 ÷ 1500
                           = 266.66666…

The number of pans that can be coated is 266.
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[image: image63.emf]a) There are a number of containers shaped like a rectangular prism that could be used for the ten packages of playing cards. In general, the container with the smallest dimensions is the one that most closely resembles the cube with the same volume as the volume of the ten packs of playing cards:
13.0 cm × 9 cm × 8.5 cm
b) There is more than one kind of container that would work. The following two sets of dimensions are also possible:
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32.5 cm × 9 cm × 3.4 cm
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17 cm × 9 cm × 6.5 cm
Section 5.3
Page 181
Question 15

a) If the edge length of a cube is doubled, the ratio of the old surface area to new surface area is 1 : 4.
Solve this problem with patterns:

Calculate the surface areas of cubes with small integer side lengths and compare them to surface areas of cubes with double edge lengths:

original cube 



 new cube with doubled edge length

Side Length
Surface Area


Side Length      Surface Area

      1

         6                                          2

       24

      2

       24



     4

       96

      3

       54



     6

     216

      4

       96



     8

     384

Compare the numbers for the surface area. The new surface area is four times the original surface area.

Solve this problem algebraically:

If the original side length of the cube is x, then the original surface area is 6x2.
The new edge length and surface area are 2x and 6(2x)2, respectively.
Simplify the expression for the new surface area: 6(2x)2 = 24x2.
This expression is four times the surface area of the original cube: 24x2 = 4(6x2).
b) The ratio of old surface area to new surface area is 1 : 9. Yes, there is a pattern. The new area is increased by a factor equal to the square of the multiplier of the edge length. In the case of tripling (3×) the edge length, the surface area becomes 32 or 9 times larger.
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a) Find the surface area of the walls and ceiling separately (since they require different priced paints).

Walls:
SA = 2 × (2.6 × 4.8 + 2.6 × 6.8)
     = 60.32

[image: image67.emf]Subtract 5 m2 for doors and windows:
60.32 – 5 = 55.32

Ceiling:
4.8 × 6.8 = 32.64

Determine the number of litres (L) of paint for each region:

Walls:   55.32 ÷ 9.5 = 5.82 L

Ceiling: 32.64 ÷ 9.5 = 3.44 L

The walls require one 4-L can and two 1-L cans; the ceiling requires one 4-L can.
b) Answers will vary. Example:

Use the price chart to calculate the cost of the paint.

Wall paint:
1 × 24.95 + 2 × 7.99 = $ 40.93
Ceiling paint:
1 × 32.95 = $ 32.95

The total cost before tax:
40.93 + 32.95 = $ 73.88

At a tax rate of 12% (GST and PST), the total cost would be 1.12 × 73.88 = $82.75.

5.4 Surface Area of a Cylinder
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Page 186
Question 3

Answers may vary. Example: 
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a)
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b)
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Estimate surface area by rounding decimal values to integer values before computing.
SA = 2 × (π × r2) + (π × d × h)
a)
estimated SA value

  calculated SA value

SA = 2 × 3 × 42 + 7 × 3 × 30

SA = 2 × 3.14 × 3.52 + 7 × 3.14 × 30
[image: image71.png]jewelery box



     = 96 + 630



     = 76.93 + 659.4
     = 726



     = 736.33

The surface area for the cylinder is 736.3 cm2.
b)          estimated SA value

  calculated SA value

SA = 2 × 3 × 102 + 20 × 3 × 20
SA = 2 × 3.14 × 102 + 20 × 3.14 × 22
[image: image72.emf]     = 600 + 1200


     = 628 + 1381.6
     = 1800



     = 2009.6
The surface area for the cylinder is 2009.6 cm2.
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a) SA = 2 × (π × r2) + (π × d × h)
          = 2 × 3.14 × 1.252 + 3.14 × 2.5 × 16
          = 9.8125 + 125.6
          = 135.4125

The surface area of the wooden rod is 135.4 cm2.
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b) SA = 2 × (π × r2) + (π × d × h)
          = 2 × 3.14 × 0.00152 + 3.14 × 0.003 × 16
          = 0.000 014 13 + 0.150 72
          = 0.150 734 13

The surface area of the flag pole is 0.2 m2.
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a) SA = 2 × (π × r2) + (π × d × h)
          = 2 × 3.14 × 1.252 + 3.14 × 2.5 × 10
          = 9.8125 + 78.5
          = 88.3125

The surface area is 88.31 cm2.
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b) SA = 2 × (π × r2) + (π × d × h)

          = 2 × 3.14 × 2.52 + 3.14 × 5 × 7
          = 39.25 + 109.9
          = 149.15
The surface area is 149.15 cm2.
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Answers will vary. Example: I prefer to use a formula. I find it quicker and I am less likely to forget any part of the calculation.

Section 5.4
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Question 8
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Find the surface area of the cylinder, excluding the bottom.
SA = (π × r2) + (π × d × h)

     = 3.14 × 212 + 3.14 × 42 × 32
     = 1384.74 + 4220.16

     = 5604.9
Anu will require 5604.9 cm2 of material to re-cover the stool.
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[image: image78.png]


Find the surface area of each container. 
7-cm diameter container:

SA = 2 × (π × r2) + (π × d × h)

     = 2 × (3.14 × 3.52) + (3.14 × 7 × 122)
     = 76.93 + 2681.56

     = 2758.49
11-cm diameter container:
SA = 2 × (π × r2) + (π × d × h)

     = 2 × (3.14 × 5.52) + (3.14 × 11 × 85)
     = 189.97 + 2935.9

     = 3125.87
The container with a diameter of 11 cm required more plastic to make. It has a surface area of 3125.87 cm2 in comparison to 2758.49 cm2 for the container with a diameter of 7 cm.
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Find the outer surface area of the cardboard tube without any ends.

SA = π × d × h
     = 3.14 × 4 × 27.5
     = 345.4

The outer surface area of the tube is 345.4 cm2.
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Find the height of the cylinder needed to hold three balls with a diameter of 7 cm.

Height: 7 × 3 = 21 cm
Determine the surface area of a cylindrical container that has a height of 21 cm.

SA = 2 × (π × r2) + (π × d × h)

     = 2 × 3.14 × 3.52 + 3.14 × 7 × 21
     = 76.93 + 461.58
     = 538.51
The surface area of the tennis ball container is 538.51 cm2.
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Find the height of the cylinder required to contain 50 dimes.

Height: 50 × 1 mm = 50 mm

Find the surface area of the container.

SA = 2 × (π × r2) + (π × d × h)

     = 2 × 3.14 × 8.752 + 3.14 × 17.5 × 50
     = 480.8125 + 2747.5

     =  3228.3125
The minimum surface area of the plastic wrapper is 3228.31 mm2.
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a) The width is equal to the length of the roller: 21 cm.

Find the length of ten complete rolls.

Each roll will be equal to π × d in length. Therefore, ten rolls will have a length of

10 π × d = 10 × 3.14 × 8

              = 251.2

The length of ten complete rolls is 251.2 cm, and the width is 21 cm.
b) Find the area using the dimensions for part a).

A = 251.2 × 21
   = 5275.2
The paint covers an area of 5275.2 cm2.
Chapter 5 Review
Chapter 5 Review
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Question 1

NET: a flat diagram that you can fold to make a 3-D object
Chapter 5 Review
Page 188
Question 2

SURFACE AREA: the sum of the areas of the faces of an object
Chapter 5 Review
Page 188
Question 3

RIGHT PRISM: a prism whose sides are perpendicular to its bases
Chapter 5 Review
Page 188
Question 4

CYLINDER: a 3-D object with two parallel circular bases
Chapter 5 Review
Page 188
Question 5

TRIANGULAR PRISM: a 3-D object with two parallel triangular bases
Chapter 5 Review
Page 188
Question 6

RECTANGULAR PRISM: a 3-D object with two parallel rectangular bases
Chapter 5 Review
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Question 7

Answers may vary. Example:
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a)
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b)
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Answers may vary. Example:
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b)
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a) The new front will be the same as the original side view. The new side view will be the same as the original front view. The new top view will be a 90° turn of the original top view.
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b)
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a) The net represents a cylinder. 
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b) The net represents a triangular prism. 
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c) The net represents a rectangular prism. 
Chapter 5 Review
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a) 
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b)
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Answers will vary. Example:

The length of the base of the box should be a minimum of 20 cm in order for an unsharpened pencil to fit.
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a) SA = 6 × l × w
          = 6 × 12 × 12

          = 6 × 144

          = 864
The surface area of the cube is 864 cm2.
b) SA = 2 × (l × w + l × w + l × w)
          = 2 × (0.5 × 1.7 + 0.5 × 2 + 1.7 × 2)
          = 2 × (0.85 + 1 + 3.4)

          = 2 × 5.25

          = 10.5
The surface area of the prism is 10.5 m2.
Chapter 5 Review
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Find the areas of the six rectangles. 
2 smallest rectangles:
A = 2 × 10 × 27
   = 540

2 medium-sized rectangles:
A = 2 ×10 × 42

   = 840

2 largest rectangles:
A = 2 × 27 × 42

   = 2268

Find the sum of the areas of the six rectangles.

SA = 540 + 840 + 2268

     = 3648

The surface area of the rectangular prism is 3648 mm2.
Chapter 5 Review
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a) Find the sum of the areas of the five faces: two triangles and three different rectangles.

2 congruent triangles: 
A = 2 × 
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   = 48
3 rectangles:
A = (4 × 6) + (4 × 8) + (4 × 10)

   = 24 + 32 + 40

   = 96
SA = 48 + 96
     = 144
The surface area of the triangular prism is 144 cm2.

[image: image93.emf]
b) Find the sum of the areas of the five faces: two triangles and three different rectangles.

2 congruent triangles: 
A = 2 × 
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   = 450
3 rectangles:
A = (50 × 22.5) + (50 × 22.9) + (50 × 22.9)

   = 1125 + 1145 + 1145

   = 3415
SA = 450 + 3415

      = 3865

The surface area of the triangular prism is 3865 cm2.
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Find the surface area of the rectangular prism.
SA = 2 × (12.5 × 32.5 + 12.5 × 35 + 32.5 × 35) 
     = 2 × (406.25 + 437.5 + 1137.5)

     = 2 × (1981.25)

     = 3962.5

Find the surface area of the triangular prism.
SA = 2 × 
[image: image13.wmf]23  20.5
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+ (12.5 × 23) + (2 × 12.5 × 23.5)
     = 471.5 + 287.5 + 587.5
     = 1346.5
Find the sum of the areas of the two prisms.

SA = 3962.5 + 1346.5

     = 5309
Liza needs 5309 cm2 more wrapping paper.
Chapter 5 Review
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Question 17
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Find the surface area of the cylinder. 
SA = 2 × (π × r2) + (π × d × h)
     = 2 × 3.14 × 2.52 + 5 × 3.14 × 5.5
     = 39.25 + 86.35

     = 125.6
The surface area of the cylinder is 125.6 m2.
Chapter 5 Review
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Question 18

SA = 2 × (π × r2) + (π × d × h)
     = 2 × 3.14 × 1.72 + 3.4 × 3.14 × 7

     = 18.1492 + 74.732

     = 92.8812
The surface area of the pencil sharpener is 92.9 cm2.

Chapter 5 Review
Page 189
Question 19

Find the diameter (and radius) of the cylinder from the circumference.
Diameter = circumference divided by π
                = 157 ÷ 3.14

                = 50

Find the surface area of the cylinder.
SA = 2 × (π × r2) + (π × d × h)

     = 2 × 3.14 × 252 + 3.14 × 50 × 102

     = 3925 + 16 014
     = 19 939
The surface area of the cylinder is 19 939 cm2.
Chapter 5 Practice Test
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Chapter 5 Practice Test
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Question 1

Answer: D
The top view of this container shows a rectangle.
Chapter 5 Practice Test
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Question 2

Answer: B
The surface area will be six times the area of one of the congruent faces.

SA = 6 × 49

     = 294

Chapter 5 Practice Test
Page 190
Question 3

[image: image97.emf]
Answer: D
A rectangular prism has a net like the one shown.
Chapter 5 Practice Test
Page 190
Question 4
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Answer: C
The surface area of this box is 1100 mm2.
SA = 2 × (5 × 18 + 5 × 20 + 18 × 20)

     = 2 × (90 + 100 + 360)

     = 2 × (550)

     = 1100

Chapter 5 Practice Test
Page 190
Question 5
Answer: C
The surface area of the cylinder is 631.14 cm2.
SA = 2 × 3.14 × 32 + 3.14 × 6 × 30.5

     = 56.52 + 574.62

     = 631.14
Chapter 5 Practice Test
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Question 6
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Chapter 5 Practice Test
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Question 7
Answers will vary. There are 11 possible nets, pictured below.
[image: image100.emf]
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Question 8

SA = 2 × (1.4 × 13.5 + 1.4 × 19 + 13.5 × 19)
     = 2 × (18.9 + 26.6 + 256.5)

     = 2 × (302)

     = 604

The surface area of the rectangular prism is 604.0 cm2. (Since the measurement is required to the nearest tenth and the answer is a whole number, express the number with zero in the tenths position.)
Chapter 5 Practice Test
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Question 9
Find the area of one of the congruent faces.

Area of one square face: 1014 ÷ 6 = 169

Find the side length of one square face:
[image: image14.wmf]169

 = 13

The length of a side of the cube is 13 cm.
Chapter 5 Practice Test
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Question 10
Answers will vary. Example:
a)
b)
c)

Chapter 5 Practice Test
Page 191
Question 11
Find the surface area of each cylinder and compare.

Ken’s cylinder

SA = 2 × 3.14 × 4.52 + 3.14 × 9 × 18

     = 127.17 + 508.68

     = 635.85
The surface area of Ken’s cylinder is 635.85 cm2.

Arika’s cylinder

SA = 2 × 3.14 × 2.252 + 3.14 × 4.5 × 36

     = 31.7925 + 508.68
     = 540.4725
The surface area of Arika’s cylinder is 540.47 cm2.

Ken’s cylinder has a larger surface area.
Chapter 5 Practice Test
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Question 12
Find the dimensions and surface area of both rectangular prisms.

Dimensions for Arrangement 1:
5 × 10 × (4 × 7)

Surface area for Arrangement 1:
SA = 2 × (5 × 10 + 5 × 28 + 10 × 28)

     = 2 × (50 + 140 + 280)

     = 2 × (470)

     = 940
Dimensions for Arrangement 2:
(2 × 10) × 5 × (2 × 7)

Surface area for Arrangement 2:
SA = 2 × (20 × 5 + 20 × 14 + 5 × 14)
     = 2 × (100 + 280 + 70)

     = 2 × (450)

     = 900
The arrangement with two rows of two boxes will require only 900 cm2 of plastic wrap. The other arrangement will require 940 cm2 of plastic wrap.
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