
3.4 Using Exponents to Solve Problems, pages 118–119

3. 216 cm3

4. Area of square: 142 = 196 cm2; Surface area of cube: 
6(6)2 = 216 cm2. The surface area of the cube is larger.
5. a) 60  b) 14 580  c) 20(3n)
6. a) 400  b) 1600  c) 819 200
7. a) Example: If an assumption that she needs 100 cm2 
of overlap is made, she would need 12 796 cm2 of paper.
8. 9 × 1013 joules
9. a) It represents the number of questions.  
b) It represents the possible answers for each question.  
c) TTTT, TTTF, TTFT, TFTT, TTFF, TFTF, TFFT, 
FFFF, FFFT, FFTF, FTFF, FFTT, FTFT, FTTF, FTTT  
d) 210 = 1024
10. 603 = 216 000
11. a) 37.5 m  b) 180 m  
c) Example: 
C  0.75 ×  60 ×  (  2000 ÷  1000 )   x

2   =  180.
12. a) The term “googol” was created by nine year 
old Milton Sirotta, the nephew of the American 
mathematician Edward Kasner who was investigating 
very large numbers at the time. The Latin word for “a 
lot” is “googis”. Google™ possibly used that name to 
suggest the enormous amount of information their search 
engine could be used to investigate.  b) 100 zeros.  c) The 
time to write a googol as a whole number is the time it 
would take to write a 1 followed by 100 zeros, a total of 
101 digits. If two digits could be written per second, it 
would take 101 ÷ 2 or about 51 s.
13. a) Same base, different exponent: 37 ÷ 35  = 37 − 5 

= 32 
= 9

Rule: Divide the larger power by the smaller power and 
evaluate. This will indicate how many times as large the 
larger power is compared to the smaller power.

Different base, same exponent: 64 ÷ 54  =  (   6 __ 
5
   ) 

4

=   1296 _____ 
625

  

Rule: Divide the larger power by the smaller power, 
express as a single power with a fractional base, then 
evaluate. This will indicate how many times as large the 
larger power is compared to the smaller power.
b) 324 = (25)4  643 = (26)3 220 ÷ 218 = 22

 = 220 = 218 = 4
So 324 is four times as large as 643.

Chapter 3 Review, pages 120–121

1. coeffi cient
2. exponential form
3. base
4. power
5. exponent
6. a) 23  b) (-3)4

7. a) 4 × 4 × 4 × 4 × 4 × 4  b) 6 × 6 × 6 × 6  
c) (-5) × (-5) × (-5) × (-5) × (-5) × (-5) × (-5)  
d) -( 5 × 5 × 5 × 5 × 5 × 5 × 5)

8. Area = 25 square units  

5

5A = 259. 4 × 4 × 4 = 43 
= 64

V = 64 cm3

10. -34, 9, 25, 72, 43

11. a) 3 × 3 × 5 × 5 × 5 × 5  
b) (-3) × (-3) × (-3) × 2 × 2 × 2 × 2 × 2 × 2

12. a) 23 × 22 = 25  b)   4
2 × 44

 _______ 
43

   = 43

13. a) (-5) × (-5) × (-5) × (-5) × (-5) × (-5) × 
(-5) = (-5)7  b) 32 × 32 × 32 × 32 = 38

14. a) 63 × 43  b) 75 × (-2)5

15. a)   4
2
 __ 

52
    b)   2

4
 __ 

74
  

16. a) -16  b) 1  c) 243
17. Example: a) (-2)2 + (-2)3 = -4  
b) (23)2 - 4 × 60 = 60  
c) (-3)4 - (-3)3 + (2 × 4)2 = 172

18. a) 47  b) 9  c) 1  d) 1  16 ___ 
25

  

19. In step 2, the error is that Ang added 81 + 7 when he 
should have multiplied 7 and 8.
20. 150 m2

21. a) 80  b) 640
22. a) 4.9 m  b) 19.6 m  c) 176.4 m

Chapter 4 Scale Factors and Similarity

4.1 Enlargements and Reductions, pages 136–138

4. a)   Use a 1-cm grid  b)  Use a 1-cm grid
 instead of a 0.5 cm grid.  instead of a 0.5 cm grid.

  

5.   Use a 2-cm grid 

France

instead of a 0.5 cm grid.

6. a)   Use a 0.5-cm grid  b)  Use a 0.5-cm grid
 instead of a 1 cm grid. instead of a 1 cm grid. 
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7. a) greater than 1  b) equal to 1  c) less than 1
8. 

Sierra Leone

9. a) enlargement  b) 100. The lens makes all dimensions 
of the original image appear to be enlarged by 100 times.
10. Examine the font used in both posters. Mia’s font is 
0.5 cm high, and Hassan’s is 0.25 cm high. Mia’s font is 
twice the height of Hassan’s, so the scale factor is 2.
11. Example: Measure the width of the sunglasses in both 
images. Determine the scale factor. Then, see if the scale 
factor applies to another pair of corresponding parts (e.g. 
the width of the mouth).
12. a) width = 27 cm, length = 54 cm  
b) width = 4.5 cm, length = 9 cm
13. waist

lower edge

front

scale 
factor 0.5

scale factor 2

scale factor 3

waist

backfront

lower edge

waist

backfront

lower edge

back

14. 

0 x

y

15. Example: You could reduce the image with a scale

factor of   1 __ 
4
  . Then, width = 10.5 cm, height = 7.5 cm,

depth = 2.5 cm

17. a)  

b) 

4.2 Scale Diagrams, pages 143–145

4. a) Divide 144 by 3.  b) Divide 117 by 5.2.  
5. a) 13  b) 126
6. a) 1210 cm or 12.1 m  b) 16 mm
7. a) 38.9 m  b) 14 m
8. a) 0.15  b) 1.68
9. a) 0.02  b) 0.5
10. 0.02
11. 0.04
12.   1 ___________  

16 000 000
  

13. a) 6.3 cm  b) Yes, an actual egg could have a length 
of approximately 6.3 cm.

14. a)   1 ___ 
15

    b) The length of the footprint image is

approximately 3.4 cm. With the scale factor of   1 ___ 
15

  ,

the actual length of the footprint is approximately 
51 cm.  c) Example: The span of a human hand to the 
footprint could be approximately 1 : 2.1. The footprint is 
approximately 2 times as large as a human hand span.
15. 50 000
16. Yes, it will fi t. The model will measure 2.5 m in 
height, giving it a 0.5 m clearance.
17. length = 17.4 m, height = 4.35 m

18. a) 2  b) 3  c) 1.5  d)   1 __ 
3
    e)   2 __ 

3
  

19. a) 1_____
1800

b) 2700 cm or 27 m

20. a) 

-6

-4

-2

2

0

4

6

2-2-4-6 4 6

E

D

F

B C

A

x

y

b) Yes, the sides of the larger triangle are 3 times the 

length of the sides of the smaller triangle.  c) 1__
3

d) 3  

e) Area of �ABC is 4.5 square units; area of �DEF is 
0.5 square units.  f) 1: 0.1; 1: 9  g) The scale factor of 
the area is 3 times larger than the scale factor of the sides 
(when comparing �DEF : �ABC)
21. a) 2.6 m  b) 5.2 m

22. a) 2.5,   2 __ 
5
    b) Example: Scale factors between a 

smaller object and a larger one are often easier to use.
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4.3 Similar Triangles, pages 150–153

4. Corresponding angles: ∠P and ∠T, ∠Q and ∠U, 
∠R and ∠V.
Corresponding sides: PQ and TU, PR and TV, QR and UV.
5. Corresponding angles: ∠A and ∠Y, ∠B and ∠W, 
∠C and ∠X.
Corresponding sides: AB and YW, BC and WX, 
AC and YX.
6. Yes, the triangles are similar because the sides are the 
proportional; the sides are related by a scale factor of 5.
7. No, the triangles are not similar because the sides are 
not proportional.
8. �ABC, �EFG, and 
�KLM are similar.

3

3

4.2

E G

F

B

6

6

8.4

A C

9

9

12.6

K M

L

9. x = 56
10. x = 10
12. 2.0 m
13. 4.0 m
14. 7.68 m
15. x = 76.25 cm
16. Peter is taller. Michael is 149.3 cm tall.

Peter

Michael

Michael’s shadow
40 cm

Peter’s shadow
45 cm

168 cm

17. Example: Two buildings, A and B, stand side by side. 
Building A casts a shadow of 120 m and is 60 m tall. 
Building B has a shadow of 60 m. Using the diagram, fi nd 
the height of Building B.

B

A

B’s shadow
60 m

A’s shadow
120 m

60 m

60 ____ 
120

   =   x ___ 
60

  

Building B is 30 m tall.

18. a) x = 420.48 m  b) The shadow may not reach the 
street level due to surrounding buildings.
19. a) No, the corresponding angles are not equal. The 
angle measures of one triangle are: 50°, 60°, and 70°. The 
angle measures of the other triangle are: 50°, 50°, and 
80°. b) Yes, the triangles are similar because they both 
have angle measures of 45°, 60°, and 75°.
20. a) 13.3 cm and 16.0 cm  b) 1 : 2.67
21. First, measure your height, and the length of the 
building’s shadow. After measuring your own shadow, 
fi nd the ratio of your shadow to the building’s shadow. 
Then, divide your height by that value to fi nd the height 
of the building.
22. ZY = 4.9 cm
23. The area is 150 cm2.

4.4 Similar Polygons, pages 157–159

3. a) Similar  b) Not similar
4. 

5. x = 4
6. x = 2.8 m
7. No. The corresponding angles must be the same.
8. a) 

similar dissimilar

b) The two similar hexagons are similar to the photo 
because the interior angles are the same and the side 
lengths are related by a scale factor. The two dissimilar 
hexagons do not have these properties.
9. The side length of the game board will be 15.0 cm.
10. a) 7.5 m  b) 1080º. Example: An octagon can be 
divided into six non-overlapping triangles.
11. a) The fi nal enlargement should be 6 times the size of 
the original diagram.  b) The corresponding angles are 
equal, and the dimensions are all enlarged by the same 
proportion.
12. 39.3 cm
13. 14.1 cm
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14. a)   1 ___ 
20

    b) 

12 cm

7.5 cm7.5 cm

7.5 cm 7.5 cm

c) lengthmodel = 15 cm, widthmodel = 12 cm
15. 19 250 L
16. The ratio of areas to the ratio of corresponding side 
lengths in similar polygons is equal to the scale factor 
comparing side lengths squared.
17. The volume ratio is the same as the side ratio cubed.
18. a) The similar polygons have 7 sides, so they are 
heptagons.  b) Example: Each heptagon is a reduction of 
the centre heptagon, with the scale factor decreasing with 
distance from the centre.

Chapter 4 Review, pages 160–161

1. POLYGON
2. SIMILAR
3. SCALE FACTOR
4. PROPORTION
5. a)   b) 

6. The vertical height of the drawing is 3 cm. The 
enlarged egg will have a vertical height of 9 cm.
7. The vertical height of the drawing is 3 cm. The reduced 
drawing will have a vertical height of 1.5 cm.

8. a)  b)  c) 

9.   2 ___ 
13

  

10. a) 14 cm  b) 13.9 cm
11. 8.7 cm

12.   1 ___________  
10 000 000

  

13. No. The corresponding sides are not proportional.
14. x = 10

15. x = 3
16. The polygons are not similar.
17. 10.1 cm
18. x = 7.2; y = 9.6

Chapters 1–4 Review, pages 166–168

1. a)   b) 

2. Example: The shape could be traced and cut out, then 
fl ipped over the dashed line and traced as the refl ected 
image or each point could be refl ected over the dashed 
line and connected to create the shape. 

3.  a) Example: There are four lines of  
 symmetry, 1 vertical, 1 horizontal  
 and 2 oblique. b) Example: 4  

c) 90°,   1 __ 
4
   revolution

4. a) Example: Diameter of circular cake and side length 
of square cake are 25 cm.  Height of both cakes is 10 cm. 
Square: 1625 cm2, circle: 1276.5 cm2 
b) Example: Square: 2625 cm2, an increase of 61.5%. 
Circle: 2276.3, an increase of 78.3%.
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5. a) 

2 4 6

6

0

2

4

-6

-4

-2

x

y

-6 -4 -2

A

DC

B

 

b) 

2 4 6

6

0

2

4

-6

-4

-2

x

y

-6 -4 -2

A

DC

B

6. a) 11 250 cm2 b) 10 000 cm2, a decrease in surface 
area of 1250 cm2

7. -2  3 __ 
4
  , -0.9, -  4 __ 

5
  , -  2 __ 

3
  , 0. 

__
 6 , 2.7  

8. -6  7 ___ 
20

   

9. a) -1, -0.68  b) 4, 3.6  c) 4, 4.6  d) -1, -1.07 
e) -2, -2.03  f) -20, -22.26  g) 4, 3.41  h) 1, 1

10. a) 2, 2  1 __ 
5
    b) -1  1 __ 

3
  , -1  1 ___ 

15
    c) -   25 ___ 

12
  , -   19 ___ 

12
  

d) -   1 __ 
3

  , -   7 ___ 
24

    e) -   3 ___ 
70

  , -   3 ___ 
70

    f)   5 __ 
6
  ,   5 __ 

6
    g) -2, -1  17 ___ 

18
    

h) 6, 6  1 __ 
4

   

11. a) 2 cm, 1.6 cm  b) 0.1 km, 0.1 km  
c) 0.2 mm, 0.22 mm  d) 1 km, 1.01 km
12. 6.8 m
13. 417

14. 3
15. (-4)9, -262 144
16. 21 × 21 × 21 × 21, 34 × 74

17. a) 1600  b) 25 600

18. 

19. a) 12  b) 18.5  c) 0.414
20. x = 1
21. 647 km; assuming the distance on the diagram 
measures 4.2 cm
22. Rectangles B and D and rectangles A and F are similar.
23. a) hexagons, triangles, heptagons  b) The hexagons 
are similar, the triangles are similar, and the heptagons 
are similar. Example: Each triangle shares two edges with 
hexagons and one edge with a heptagon. The similar 
shapes decrease in size with distance from the centre.

Chapter 5

5.1 The Language of Mathematics, pages 179–182

5. a) 3, trinomial  b) 1, monomial  c) 4, polynomial  
d) 1, monomial
6. a) 1, monomial  b) 3, trinomial  c) 1, monomial  
d) 2, binomial
7. a) 6x and -15  b) 7 + a + b  c) 3x - y and 4c2 - cd
8. a) degree 1, 2 terms  b) degree 2, 2 terms  
c) degree 2, 3 terms
9. a) degree 2, 2 terms  b) degree 2, 3 terms  
c) degree 0, 1 term
10. a) 2 + p and 2x2 - y2  
b) 3b2, 4st + t - 1, and 2x2 - y2  
c) b  d) 2 + p and 4st + t - 1
11. a) 2x - 3  b) x2 - 2x + 1  c) -x2 + 3x - 2
12. a) 2x2 + 4  b) -x2 - 2x - 4  c) 4
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