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PEARSON MMS 9 UNIT 7 Similarity and Transformations

Lesson 7.1 Scale Diagrams and Enlargements Practice (pages 323-324)

Check

a) Length on scale diagram  _

Length on original diagram

> N

The scale factor is 4.

Length on scale diagram
Length on original diagram

3
b = _
) 2

1]
N

5
The scale factor is 1.5.

5. To determine the side length of each scale diagram, multiply the side length of the original square by the
scale factor.

Side Length of Scale Side Length of Scale
Original Square Factor Diagram
a) 12 cm 3 12cm x3=36cm
b) 82 mm g 82 mm x g =205 mm
c) 1.55 cm 4.2 1.55cm x4.2=6.51cm
d) 45 mm 3.8 45 mm x 3.8 =171 mm
e) 0.8cm 12.5 0.8cm x 12.5=10cm

Apply
6. To determine the dimensions of each enlargement, multiply the surfboard dimensions by the scale factor.
a) 17.5cm x12=210cm
12.5cm x 12 =150 cm
The dimensions of the enlargement are 210 cm by 150 cm.

b) 17.5 cm x 20 = 350 cm
12.5cm x 20 = 250 cm
The dimensions of the enlargement are 350 cm by 250 cm.

c) Write % as 3.5.

17.5cm x 3.5=61.25cm

61.25 rounded to the nearest centimetre is 61.

12.5cm x 3.5=43.75cm

43.75 rounded to the nearest centimetre is 44.

The dimensions of the enlargement are 61 cm by 44 cm.

d) Write g as 4.25.

17.5cm x 425 =74.375 cm

74.375 rounded to the nearest centimetre is 74.

12.5cm x 4.25 =53.125 cm

53.125 rounded to the nearest centimetre is 53.

The dimensions of the enlargement are 74 cm by 53 cm.
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PEARSON MMS 9 UNIT 7 Similarity and Transformations

7. Length on scale diagram is about 4.8 cm, which is 48 mm.
Length on scale diagram _ 48 mm

Length of salmon fry ~ 30mm
=1.6

The scale factor is:

The scale factor is about 1.6.

8. Length on scale diagram is 15 mm.

The scale factor is: Length on scale diagram : 15 mm

Length of head of pin 2mm
=75

The scale factor is 7.5.
9. Length on picture is 1 cm. 25 em
Tcmx25=25cm

Each length in the scale diagram is 2.5 cm.

10.

HH

Scale Factor: 2

Scale Factor: 4

11. Determine if corresponding widths and lengths are proportional.
Width of scale diagram 1

a) Diagram A: — - = -
Width of shaded diagram 1
=1
Length of scale diagram _3
Length of shaded diagram 2
=15
The ratios of the corresponding sides are not equal, so diagram A is not a scale diagram of the shaded
shape.
Diagram B: Width of scale diagram  _

2
Width of shaded diagram 1
2

Length of scale diagram
Length of shaded diagram

=3
3
=1

The ratios of the corresponding sides are not equal, so diagram B is not a scale diagram of the shaded
shape.
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Width of scale diagram

. 2
Diagram C: — - ==
Width of shaded diagram 1

=2

Length of scale diagram
Length of shaded diagram

-6
3
=2

The ratios of the corresponding sides are equal, so diagram C is a scale diagram of the shaded shape.
i) The scale factor is 2.

ii) Each side of diagram C is 2 times the length of the corresponding side on the original diagram.

. Width of scale diagram 2
Diagram D: — - = —
Width of shaded diagram 1
=2

Length of scale diagram _ 5

Length of shaded diagram 3

The ratios of the corresponding sides are not equal, so diagram D is not a scale diagram of the shaded
shape.

b) Label each side length of the diagram and determine which of A, B, C, D have proportional
corresponding lengths.

f 1
a ° d a ¢
- :
Fb € a
_| N
e f B
a d
A e b
f d
a i i ¢
—— . .
Diagram A: Length of a on s.ca-le dla.igram - 3
Length of a on original diagram 2
Length of b on scale diagram _ 4
Length of b on original diagram 4

=1
The ratios of the corresponding sides are not equal, so diagram A is not a scale diagram of the shaded

shape.
Diagram B: Length of a on s.ca-le dla.igram _4
Length of a on original diagram 2
=2
Length of b on scale diagram _ 5
Length of b on original diagram 4
The ratios of the corresponding sides are not equal, so diagram B is not a scale diagram of the shaded
shape.
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. . Length of a on scale diagram _ 3
Diagram C: — - =5
Length of a on original diagram 2
=15
Length of b on scale diagram _ 6
Length of b on original diagram 4
=3
2
=15
Length of ¢ on scale diagram _ 15
Length of ¢ on original diagram 1
=15
Length of d on scale diagram _ 4.5
Length of d on original diagram 3
=15
Length of e on scale diagram - 1.5
Length of e on original diagram 1
=15
Length of f on scale diagram _ 1.5
Length of f on original diagram 1
=15

The ratios of the corresponding sides are equal, so diagram C is a scale diagram of the shaded shape.
i) The scale factor is 1.5.

ii) Each side of diagram C is 1.5 times the length of the corresponding side on the original diagram.

. . Length of a on scale diagram _ 3
Diagram D: — - = —
Length of a on original diagram 2
=15
Length of b on scale diagram 6
Length of b on original diagram T4
_3
T2
=15
Length of ¢ on scale diagram
Length of ¢ on original diagram 1
=15

Length of d on scale diagram 4.5
Length of d on original diagram 3

Length of e on scale diagram 1.5
Length of e on original diagram 1

Length of f on scale diagram 1.5
Length of f on original diagram 1

The ratios of the corresponding sides are equal, so diagram D is a scale diagram of the shaded shape.
i) The scale factor is 1.5.

ii) Each side of diagram D is 1.5 times the length of the corresponding side on the original diagram.
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12. a) To calculate the scale factor, the units of length must be the same.

16 m =16 000 mm
Length on scale diagram  _ 16 000 mm

Length on original diagram 50 mm
=320

The scale factor is:

The scale factor of the enlargement is 320.

b) To determine the height of the penguin on screen, multiply the height of the penguin by the scale factor.
35 mm x 320 = 11 200 mm, or 11.2 m
The penguin on the screen is 11.2 m high.

13. For example: photos of red blood cells, magnified 3100 times. The width of the blood cell in the magnified
photo was 2 cm. The scale factor indicates that the width on the original was too small to view with the

naked eye.

14. To determine the length of each line segment in the scale diagram, measure the length of each line
segment in the original diagram, then multiply each length by the scale factor, 2.5.

10 cm

7.5cm

15. a) The coordinates of the vertices of the enlargement are: O(3, 3), A(3, 12), B(15, 3)

LY
N
8 !
N
N
4
A
2
o B X
-2 /0 21468 /10 121416
>

b) Yes, here are 2 more possible enlargements of AOAB.
0(3, -6), A(3, 3), B(15, -6)

y

ANONG

o B X
0 4 6 10|12 | 14 | 16
-2 N

I N

14 ,

‘6
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PEARSON MMS 9 UNIT 7 Similarity and Transformations

0(-9, 3), A(-9, 12), B(3, 3)

N |0 vk e [ o

Take It Further
16. a) Multiply the width of a human hair by the scale factor.
200 microns % 400 = 80 000 microns, or 0.08 m, or 8 cm, or 80 mm

b) To calculate the scale factor, the units of length must be the same.
4 microns = 0.0004 cm

. Length on scale diagram _ 5cm
The scale factor is: — - =
Length on original diagram  0.0004 cm
=12 500

The scale factor is 12 500.
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PEARSON MMS 9 UNIT 7 Similarity and Transformations
Lesson 7.2 Scale Diagrams and Reductions Practice (pages 329-331)
Check
25 1
a) =
1000 40
=0.025
b) i = i
125 25
=0.04
2 1
c) =
1000 500
=0.002
3 -1
180 60
= 0.0167
5. a) The scale factor is: Length on s.ca'ile dla'19ram _—
Length on original diagram 5
=0.2

Length on scale diagram 3
Length on original diagram 4
.75

b) The scale factor is:

6. To determine the scale factor, divide the diameter of the reduction by the diameter of the actual circle.

Diameter of Diameter of Scale Factor
Actual Circle Reduction
30cm _ 3
a) 50 cm 30 cm 50cm 5
20cm _ 2
b) 30 cm 20 cm 30cm 3
34cm _ 17
c) 126 cm 34 cm 126cm 63
2om _ 1
d) 5m 2 om 500cm 250
300m _ 3
e) 4 km 300 m 4000m 40

Apply
7. Measure the length of one square on the reduced grid and one square on the original grid.
Length on scale diagram _ 2.5 mm

Length on original diagram 5mm
1
2

The scale factor is:

,or0.5

The scale factor is % ,or0.5.
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10.

Determine if the ratios of corresponding lengths are equal.

Rectangle A:
length of longer side onrectangle A _ 4
length of longer side on large rectangle T 12
= 0.33
length of shorter side on rectangle A _ 2
length of shorter side on large rectangle "8
=0.25

Since the fractions are not equal, rectangle A is not a reduction of the large rectangle.

Rectangle B:
length of longer side on rectangle B - 4
length of longer side on large rectangle 12
= 0.33
length of shorter side onrectangleB  _ 3
length of shorter side on large rectangle 8
=0.375

Since the fractions are not equal, rectangle B is not a reduction of the large rectangle.

Rectangle C:
length of longer side onrectangle C _ 3
length of longer side on large rectangle T 12
=0.25
length of shorter side onrectangle C _ 2
length of shorter side on large rectangle "8
=0.25

Since the fractions are equal, pairs of corresponding lengths are proportional, so rectangle C is a reduction
of the large rectangle.

Determine if corresponding lengths are proportional.

Polygons A and B: length of longer side on B -

length of longer side on A

length of shorter side on B _ 1

length of shorter sideon A 3

Polygons A and B have proportional corresponding lengths. B is a reduction of A and the scale factor is 1 .

The scale factor is: Length on scale diagram - 1

Length on original diagram 3

Label each length in the diagram. Determine if corresponding lengths are proportional.

Polygons A and B: length of s'ide aonB _ 3
length of sideaon A 5
length of side bonB _ 3
length of side bon A 5
length of sideconB _ 1.5

length of side ¢ on A 3

Lesson 7.2 Copyright © 2010 Pearson Canada Inc. 8
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length of side aonC _
length of side a on B -
length of side bon C _
length of side b on B -
length of side c on C _
length of side ¢ on B -
length of side d on C

length of side d on B

length of side e on C _
length of side e on B -
length of side f onC _
length of side f on B T

Polygons B and C:

wlnN w|N

—_ - -
'cn\* 'm\—‘ cn“‘

‘ —

(¢}

Polygons B and C have proportional corresponding lengths.

C is a reduction of B and the scale factor is % .

11. To determine the corresponding length on the scale diagram, multiply the original length by the scale
factor.

a) 75 cm x % =25cm

The corresponding length on the scale diagram is 25 cm.

b) 60 cm x i =3.6cm
50
The corresponding length on the scale diagram is 3.6 cm.

c) 200 cm x 0.05=10cm
The corresponding length on the scale diagram is 10 cm.

d) 8 m =800 cm
800 cm x 0.02 =16 cm
The corresponding length on the scale diagram is 16 cm.

e) 12 km =1 200 000 cm
1200 000 cm x 0.000 04 = 48 cm
The corresponding length on the scale diagram is 48 cm.

12. a)

b)
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13. a) The scale is 1:400; this means that 1 cm on the diagram represents 400 cm on the outdoor hockey rink.
So, the scale factor is 1 .
400
Each netis 1.82 m long. | multiply by the scale factor to determine how long each net would be on the
diagram.

182 cm x !
400

=0.455 cm, or 4.55 mm

Each net would be about 4.55 mm on the diagram.

b) | measured the width of the rink on the scale diagram; it is 4 cm.
Each actual measure is 400 times as great as the measure on the scale diagram.
So, the actual width of the rink is: 4 cm x 400 = 1600 cm
The width of the rink is 1600 cm; that is 16 m.

14. Multiply each dimension by the scale factor to determine the dimensions of the scale drawing.

Court length: i x 18 m=0.09m, or 9 cm
200

Court width:

10 x9m=0.045m,0r4.5cm

15. Multiply each dimension by the scale factor to determine the dimensions of the scale drawing.
Field length: 0.002 x 99 m = 0.198 m, or 19.8 cm
Field width: 0.002 x 54 m = 0.108 m, or 10.8 cm

Lesson 7.2 Copyright © 2010 Pearson Canada Inc. 10
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16. Answers will vary depending on the size of your classroom.
For example:
The classroom is about 10 m by 12 m.
| will use 0.5-cm grid paper. The grid on the grid paper is 20 cm high and 16 cm wide. | will choose a scale
factor of 0.015 so that my diagram covers most of the grid.
| get these lengths for my scale diagram of the classroom:
length of shorter side of classroom: 10 m x 0.015=0.15m, or 15 cm
length of longer side of classroom: 12 m x 0.015=0.18 m, or 18 cm
desk length: 1 m x 0.015=0.015m, or 1.5 cm
desk width: 0.66 m x 0.015 = 0.0099 m, or about 1 cm
door width: 0.8 m x 0.015=0.012m, or 1.2 cm
window: 6.7 m x 0.015 =0.1005 m, or about 10 cm
blackboard: 4.7 m x 0.015 = 0.0705 m, or about 7 cm
teacher’s desk width: 1 m x 0.015=0.015m, or 1.5 cm
teacher’s desk length: 1.3 m x 0.015 = 0.0195 m, or about 2 cm

My Classrooom

par)
N\

O O O O
O O O O
O O O O
O O O O
O O O O
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17. Answers will vary. For example:

18.

19.

My room is 5.5 m by 4 m.

| chose a scale factor of 0.02.

room length: 5.5 m x 0.02 =0.11 m, or 11 cm

room width: 4 m x 0.02 = 0.08 m, or 8 cm

bed length: 2.45 m x 0.02 = 0.049 m, or 4.9 cm

bed width: 1.12 m x 0.02 = 0.0224 m, or 2.24 cm
dresser length: 1 m x 0.02 = 0.02 m, or 2 cm

dresser width: 0.7 m x 0.02 = 0.014 m, or 1.4 cm
desk length: 1.15 m x 0.02 = 0.023 m, or 2.3 cm
desk width: 0.66 m x 0.02 =0.0132 m, or 1.32 cm
bookshelf length: 0.95 m x 0.02 = 0.019 m, or 1.9 cm
bookshelf width: 0.25 m x 0.02 = 0.005 m, or 0.5 cm
closet length: 2 m x 0.02 = 0.04 m, or 4 cm

closet width: 1.06 m x 0.02 = 0.0212 m, or 2.12 cm
shelves length: 0.89 m x 0.02 =0.0178 m, or 1.78 cm
shelves width: 0.42 m x 0.02 = 0.0084 m, or 0.84 cm

L] N\l

138010
S3IN1IHS

0

DRESSER

DESK

BED

BOOKSHELF

Answers may vary. For example:

A house plan in a newspaper advertisement has a scale of 1170 which means that each length on the

diagram is 11ﬁ of the length in the house; for example, a room dimension of 3.5 cm on the plan represents

100 x 3.5 cm = 350 cm, or 3.5 m, which is the corresponding dimension in the house.

a) | measure the length of the scale diagram; it is 150 cm. The length of the room is 7.5 m, or 750 cm.
So, the scale factor is: 15cm _ i, or 1:50
750 cm 50

b) i) | measure the dimensions of the ping pong table on the diagram; the length is 5.5 cm and the width is
3 cm. Then | multiply each dimension by the scale factor to get the actual length and width.
Length: 5.5cm x 50 =275 cm, or 2.75 m
Width: 3cm x 50 =150 cm, or 1.5 m
The dimensions of the ping pong table are 2.75 m by 1.5 m.

ii) | measure the dimensions of the pool table on the diagram; the length is 5 cm and the width is
2.5 cm. Then | multiply each dimension by the scale factor to get the actual length and width.
Length: 5 cm x 50 = 250 cm, or 2.5 m
Width: 2.5 cm x 50 =125 cm, or 1.25 m
The dimensions of the pool table are 2.5 m by 1.25 m.

Lesson 7.2 Copyright © 2010 Pearson Canada Inc. 12
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c) | measure the size of the flat screen television on the diagram to be 3 cm. | then multiply this by the
scale factor to get its actual size.
3cmx50=150cm, or 1.5 m

d) The length of the room is 7.5 m.
I measure the width of the room on the diagram to be 12 cm. | then multiply by the scale factor to get the
actual width of the room.
12 cm x 50 =600 cm, or 6 m

To determine the cost of moulding, | first calculate the perimeter of the room.
2x(7.5m+6m)=27m

Since moulding costs $4.99/m, the cost will be $4.99/m x 27 m = $134.73.
It will cost $134.73 to place moulding around the ceiling of the room.

20. a) The scale factor is: Length on slca-le dla.gram = 28 cm
Length on original diagram 7000 cm
=0.004
Length on scale diagram  _ 24 cm
Length on original diagram  Length on original diagram
=0.004

So, length on original diagram = 24 cm
0.004

= 6000 cm, or 60 m
The wingspan on the 747 plane is 60 m.

o) Length on scale diagram - 7.6cm
Length on original diagram  Length on original diagram
= 0.004

So, length on original diagram = 7.6cm

0.004

=1900 cm, or 19 m
The height of the tail on the 747 plane is 19 m.
Take It Further

21. Students’ answers may vary. For example:
| chose a scale factor of 0.000 000 001 so my diagram will fit on one piece of paper.
Approximate diameters on scale diagram:
Earth: 12 760 km x 0.000 000 001 = 0.000 012 76 km, or 1.3 cm
Jupiter: 142 800 km x 0.000 000 001 = 0.000 142 8 km, or 14.3 cm
Mars: 6790 km x 0.000 000 001 = 0.000 006 79 km, or 0.7 cm
Mercury: 4880 km x 0.000 000 001 = 0.000 004 88 km, or 0.5 cm
Neptune: 49 500 km x 0.000 000 001 = 0.000 049 5 km, or 5 cm
Saturn: 120 600 km x 0.000 000 001 = 0.000 120 6 km, or 12.1 cm
Uranus: 51 120 km x 0.000 000 001 = 0.000 051 12 km, or 5.1 cm
Venus: 12 100 km x 0.000 000 001 = 0.000 012 1 km, or 1.2 cm
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Mars
6790 km

Mercury
4880 km

Jupiter

142 800 km

Neptune
Saturn

49 500 km
120 600 km
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Lesson 7.3 Similar Polygons Practice (pages 341-342)

Check

4. Solve each proportion.
AB _ 3

CD 63
28

30

5. Solve each proportion.
X 7.5
a) = _-

25 15

X 75
25(=—)=25(—
(2.5 ) (1.5)

x=125

Lesson 7.3 Copyright © 2010 Pearson Canada Inc. 15
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z 0.8
C) = =
125 1
z 0.8
12.5(——)=12.5(—
(12.5 ) ( 1.2 )
z=83
07 2
a 1.8
0.7(—)=0.7(—
(0.7) ( 24 )
a=0.0525

6. Similar quadrilaterals will have the same shape. So, determine if ABCD is similar to QPMN, if EFGH is
similar to UVYWX, and if IUKL is similar to QRST.

For quadrilaterals ABCD and QPMN, determine the ratio of corresponding sides.
AB _2 _1

QP 4 2
BC 4 1
PM 8 2
cD_ 6 _ 1
MN 12 2
DA 4 1
NQ 8 2

AB _BC _CD _ DA _ 1

QP PM MN NQ 2°

This shows that all sides are proportional. Upon inspection, we can see that Z/A = £Q, ZB = £P,
£C = £ZM, £D = «N. So, quadrilateral ABCD ~ quadrilateral QPMN.

For quadrilaterals EFGH and UVWX, determine the ratio of corresponding sides.
EF _ 4 _

uv 1
FG = E =2
VW 1

These numbers show that the corresponding sides are not proportional. So, EFGH and UVWX are not
similar.

Quadrilaterals IJKL and QRST are squares. The measure of each angle in a square is 90°. So, for any two
squares, their corresponding angles are equal. So, £l = £Q, £J = ZR, ZK = /S, ZL = /T.

As well, since the quadrilaterals are squares, all fours sides are equal and % = K = KL = L =2.

RS ST TQ
IJKL is similar to QRST

Lesson 7.3 Copyright © 2010 Pearson Canada Inc. 16



PEARSON MMS 9 UNIT 7 Similarity and Transformations

Apply
9. The measure of each angle in a rectangle is 90°. So, for any two rectangles, their corresponding angles
are equal.

For each pair of rectangles, determine the ratios of corresponding sides. Since the opposite sides of a
rectangle are equal, we only need to check the ratios of corresponding lengths and corresponding widths.

For rectangles ABCD and EFGH:

AB _ 54 BC _ 19
EF 7.5 FG 25
=0.72 =0.76

These numbers show that the corresponding sides are not proportional.
So, rectangles ABCD and EFGH are not similar.

For rectangles ABCD and IJKM:

AB _ 54 BC _ 1.9
1J 4.8 JK 1.6
=1.125 =1.1875

These numbers show that the corresponding sides are not proportional.
So, rectangles ABCD and IJKM are not similar.

For rectangles EFGH and IJKM:

E = E E = j
N] 4.8 J 1.6
=1.5625 =1.5625

These numbers show that the corresponding sides are proportional.
So, rectangles EFGH and IJKM are similar.

10. a) i) Each side length is twice the length of the corresponding side in the original polygon. Corresponding
angles are equal.

pii

ii) Each side length is one-half the length of the corresponding side in the original polygon.
Corresponding angles are equal.

i

Lesson 7.3 Copyright © 2010 Pearson Canada Inc. 17
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b) i) Each side length is twice the length of the corresponding side in the original polygon. Corresponding

angles are equal.

ii) Each side length is one-half the length of the corresponding side in the original polygon.

Corresponding angles are equal.

11. a) No; from inspection, | can tell that some corresponding angles are not equal.

b) Label the diagrams and determine the ratios of corresponding sides.

E

o

>

-

ﬁ = g = 2 % = ﬂ = 2
JK 1 KL 2
These numbers show that corresponding sides are proportional. So, the polygons are similar.

12.

(=]

a) i) Compare the side lengths of rectangles A and B:
width of rectangle B _6 or 2
width of rectangle A 3’
length of rectangle B _ % or 2

length of rectangle A
Corresponding sides are proportional, and corresponding angles are equal (all angles are 90°).

So, rectangles A and B are similar.

Lesson 7.3 Copyright © 2010 Pearson Canada Inc.
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Compare the side lengths of rectangles A and C:
width of rectangle C _9 or 3
width of rectangle A 3’

length of rectangle C _ 12
length of rectangle A 4

Corresponding sides are proportional, and corresponding angles are equal (all angles are 90°).

So, rectangles A and C are similar.

Compare the side lengths of rectangles B and C:
width of rectangle C _ 9 3

width of rectangle B 6 2
length of rectangle C _ 12 3

length of rectangle B 8 2

)

Corresponding sides are proportional, and corresponding angles are equal (all angles are 90°).

So, rectangles B and C are similar.

Compare the side lengths of rectangles A and D:

width of rectangle D _12 or 4
width of rectangle A 3’

length of rectangle D _ 15

,or3.75
length of rectangle A 4

Corresponding sides are not proportional.
So, rectangle D is not similar to the other rectangles.

ii) | multiply the dimensions of rectangle D by the same scale factor to determine the dimensions of a

similar rectangle.

width of 1st rectangle: 12 units x % =4 units
length of 1st rectangle: 15 units x % = 5 units
width of 2nd rectangle: 12 units x %= 6 units

length of 2nd rectangle: 15 units x % = 7.5 units

b) Use the scale factors from part a) i).
Diagonal of rectangle B has length:
2 x 5 units = 10 units
Diagonal of rectangle C has length:
3 x 5 units = 15 units

Lesson 7.3 Copyright © 2010 Pearson Canada Inc.
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13. a)
75cm
200 cm
9.4 cm
I:I 25cm

b) Since the doors are proportional, the ratios of corresponding lengths are equal.
Let x represent the width of the doll's house door. Then,
25 _x
200 75
75x25
X =
200

The width of the doll's house door is about 9.4 cm.

=9.375

14. Not all corresponding angles are equal. So, the pentagons are not similar.

ii) . . .

i)

b) Yes; all regular polygons of the same type are similar because they have equal corresponding angles
and proportional corresponding sides.

Lesson 7.3 Copyright © 2010 Pearson Canada Inc. 20
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Take It Further

16. Yes, all circles are similar since they have the same shape.
(The ratio of circumference to diameter is a constant: 7).

17. Rectangles will vary. For example:

A rectangle with dimensions 2 units by 3 units is similar to a rectangle with dimensions 6 units by 9 units.
a) The ratio of corresponding sides is 1:3.

b) The area of the first rectangle is 6 square units. The area of the second rectangles is 54 square units.
The ratio of the areas is 6:54, or 1:9.

c) The ratio of the areas is the square of the ratio of the corresponding sides.

d) | would test a different pair of similar shapes:
The ratio of the side lengths of the similar figures | drew in Practice question 10 part a is 4:1.
The larger shape has area 120 square units and the smaller shape has area 7.5 square units. So, the
ratio of the areas is 120:7.5, or 16:1. The ratio of the areas is the square of the ratio of the
corresponding sides. Since the shapes in Practice question 10 were not regular polygons and had more
than 4 sides, | think the relationship in part ¢ will be true for all similar shapes.

Lesson 7.3 Copyright © 2010 Pearson Canada Inc. 21
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Lesson 7.4

Check

Similarity and Transformations

Similar Triangles

Lesson 7.4

4. a) Similar; the corresponding angles are equal:

ZP=24N=30° £Q=4ZM=70°, ZR = ZH = 80°

b) Similar; the corresponding sides are proportional:

ST _3 _ 1

JH 6 2

TU _ 5 1

HG 10 2

Us _ 4 _ 1

GJ 8 2
ST _ TU _ US

So, — = —=—
JH HG GJ

c) Similar; the corresponding angles are equal:

£C=/R=70°
ZE=2Q=60°
Z/D = /P =180° - 60° - 70° = 50°

d) Not similar; the corresponding sides are not proportional:

DE _ 2 _ 1

TS 4 2

FD _ 4 _ 1

VT 8 2

EF _5

sV 9
So,%—ﬂ=—butﬁ=§

5. a) AHGF ~ AHJK; the corresponding angles are equal:

ZGHF = ZJHK = 59°
/G=/)=88°
/F = /K=33°

b) ACED ~ ACAB; the corresponding sides are proportional:

CE _3 1
CA 6 2
ED _ 6 _ 1
AB 12 2
DC _ 5 _ 1
BC 10 2

CE _ED _DC _ 1
So, =—=—=—

c) AQMN ~ AQRP; the corresponding angles are equal:

ZMQN = ZRQP = 39°
ZM = /R = 66°
ZN = /P =180° - 66° - 39° = 75°

Copyright © 2010 Pearson Canada Inc.
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Apply
6. Since each pair of triangles is similar, the ratios of the lengths of corresponding sides is equal.
AB _ AC
a) - = _-
DE DF
AB _ 5
12 10
AB = 12x5
10
AB =6
AB _ BJ
GB BF
AB _ 12
20 15
AB = 20x12
15
AB =16
AB _ AE
c) - = _—
CD CE
AB _ 25475
2.0 25
AB _ 10.0
2.0 25
AB = 2.0x10.0
25
AB =8.0

7. Let x represent the height of the flagpole.
Then the right triangle with leg lengths 1.6 m and 2.0 m is similar to the right triangle with leg lengths x and

16 m. Since the triangles are similar, the ratios of the lengths of corresponding sides are equal.

x _ 16
16 20
1.6x16
X:
2.0
x =128

The flagpole is 12.8 m tall.

8. We chose the school.
a) lam 1.5 m tall.
My shadow is 1.2 m long.
The shadow of the schocil at the same time is 8 m long.

: FH  EE
FA1E45m O @ @

12m C 8m B

b) AABC ~ ADEF
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c) Since the triangles are similar, the ratios of the lengths of corresponding sides are equal.

AB =10
So, the height of the school is 10 m.

9. a) Let x represent the height of the first tree.
Then the right triangle with leg lengths 1.7 m and 2.4 m is similar to the right triangle with leg lengths x
and 10.8 m. Since the triangles are similar, the ratios of the lengths of corresponding sides are equal.

X 10.8
1.7 24
1.7x10.8
X: e ——
24
x=7.65

So, the height of the first tree is 7.65 m.

b) Let y represent the height of the second tree.
Then the right triangle with leg lengths 1.7 m and 0.8 m is similar to the right triangle with leg lengths y
and 12.8 m. Since the triangles are similar, the ratios of the lengths of corresponding sides are equal.

y _ 128
17 08
_1.7x128
Y
y=27.2

So, the height of the second tree is 27.2 m.

10. a)

3m

16 m

b) Let x represent the height of the building.
Then the right triangle with leg lengths 3 m and 4 m is similar to the right triangle with leg lengths 16 m

and x.
{ = E
4 3
4x16
X:
3
x=213

So, the height of the building is about 21.3 m.
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11. Let y represent the length of Lac Lalune.

Then the right triangle with leg lengths 30 m and 40 m is similar to the right triangle with leg lengths y and
140 m.

y _ 140

30 40

_ 30x140

T
y =105
So, the length of the lake is 105 m.

12. ARST ~ ARPQ

PQ _ PR
ST SR
PQ _ 110
15 20
pq - 15x110
20
PQ =825

So, the distance across the river is 82.5 m.

Take It Further

13. The triangle formed by Phillipe’s height and point M is similar to the triangle formed by the tree’s height and
point M because the two triangles have two corresponding angles, which means that the third angles are
also corresponding using the fact that the sum of the angles in a triangle is 180°.

Let x represent the height of the tree.

x _ 60
1.5 17
1.5x6.0
X:
17
x= 53

So, the height of the tree is about 5.3 m.

14. Let y represent the height the ladder reaches up the wall.
Then the right triangle with leg lengths 1.4 m and 3.0 m = 2.4 m = 0.6 m is similar to the right triangle with
leg lengths y and 3.0 m.

y _ 30
14 06

_ 1.4x3.0
Y= 06
y =7

So, the ladder reaches 7 m up the wall.
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15. The right triangle with leg lengths 16 m and 12 m + 15 m + 18 m = 45 m is similar to the right triangle with

leg lengths x and 12 m.
x _12

16 ~45
16 x 12
X =745

x=4.26

The right triangle with leg lengths 16 m and 12 m + 15 m + 18 m = 45 m is similar to the right triangle with
leg lengths yand 12 m + 15 m =27 m.

y _ 27
16 45

_16x27
Y= 45
y =96

So, x is about 4.3 m high and y is 9.6 m high.
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Mid-Unit Review (page 352)

Lesson 7.1
1. To determine the dimensions of the enlargement, multiply the photo dimensions by the scale factor.

15 cm x Z =21cm
5
10 cm x g =14 cm

The dimensions of the enlargement are 21 cm by 14 cm.

Length on scale diagram

2. a) The scale factor is: — -
Length on original diagram

45mm -
15mm

24 mm _
8mm

The diagram is an enlargement with a scale factor of 3.

b) Multiply the dimensions of the chip by the scale factor.
15 mm x 8 =120 mm
8 mm x 8 = 64 mm
The scale diagram is a 12 cm by 6.4 cm rectangle.

12 cm

6.4 cm

Lesson 7.2
3. a) | copied the polygon on 1-cm grid paper.

b) To determine the side lengths of the scale diagram, | multiplied each length of the original diagram by
the scale factor. The side lengths of the scale diagram are:

5cm x % = 3 cm (top and bottom)

3cm x == 1.8 cm (left side)

w Ollw

1cm x 5= 0.6 cm (right sides)

2cm x % = 1.2 cm (interior top and bottom)

]
5

Length on scale diagram
Length on original diagram

4. The scale factor is:

dem _ 1 r0.0005

6000cm 2000

The scale factor is L or 0.0005.
2000
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Lesson 7.3

5. a) Determine if any pair of quadrilaterals have corresponding sides proportional.
For quadrilaterals ABCD and FGHE, determine the ratio of corresponding sides.
AB _ 52 BC _ 45

— = — =0.89%... — = — =0.9375
FG 538 GH 438

Since these ratios are not equal, quadrilateral ABCD is not similar to quadrilateral FGHE.

For quadrilaterals ABCD and MKJN, determine the ratio of corresponding sides.

AB _52 2 BC _ 45 _2
MK 78 3 K 675 3
CD _36 _2 DA _ 48 _2
UN 54 3 NM 72 3

The ratios of corresponding sides are equal so quadrilateral ABCD ~ quadrilateral MKJN.

For quadrilaterals FGHE and MKJN, determine the ratio of corresponding sides.
FG _58 =0.743... GH _ 48 _ 0.71
MK 7.8 KJ 6.75

Since these ratios are not equal, quadrilateral FGHE is not similar to quadrilateral MKJN.

b) Answers will vary.
For example:
This quadrilateral is similar to quadrilateral EFGH, because corresponding angles are equal, and
corresponding sides are proportional.
48 _ 40 _ 58 5.3

222 =20 =22 =05
96 80 116 106
9.6m
8.0m
11.6m
110°
70° 10.6 m

6. | know the hexagons are similar, because the length of each side of this hexagon is 2 times the length of
the corresponding side in the original hexagon, and the corresponding angles are equal.
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Lesson 7.4
7. a)

b) Let f represent the height of the tree. Then the right triangle with leg lengths t and 8 m is similar to the
right triangle with leg lengths 2m and 1.6 m.

|

t
2

»

1.

2x
1.6

t=10

The height of the tree is 10 m.

~
oo

Mid-Unit Review Copyright © 2010 Pearson Canada Inc.
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PEARSON MMS 9 UNIT 7 Similarity and Transformations
Lesson 7.5 Reflections and Line Symmetry Practice (pages 375-359)
Check

3. a) 1 line of symmetry

O

b) No lines of symmetry

c) 1 line of symmetry

®

d) 1 line of symmetry

Q

e) 3 lines of symmetry

®

f) No lines of symmetry

Apply

4. a) Th.ree lines oj symmetry through the centre of the diagram
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b) Three lines of symmetry through the centre of the diagram

5. a)
4 Point | Image
4 P(1,4) | P(1,-2)
N Q(5,4) | Q(5,-2)
“I s R R(5,1) | R(5,1)
X S(2,1) |82, 1)
o| [/2 | ¢
2}pd
b)
Y
d Point | Image
6 C i C(4,5) | C(10,5)
4 ~_[D— D(7,4) | D(7, 4)
N E(7,2) | E(7,2)
T . F2,1) | F(12,1)
0 4 € 10 | 12
c)
y
M Point Image
o~ 4 | 2 |0 T(-1,-2) | T'(-4, -5)
) T U4, -2) | U4, -2)
V(=1,-5) | V(-1,-5)
T vV

6. a) The vertical line through the centre of the tessellation is a line of symmetry.
b) The vertical line through the centre of the blanket is a line of symmetry.

7. a) Answers will vary. For example:
N

6
o

4
4

2

— 0] 4
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b) i) and ii)
el

>

S
®

-2 10 4 6

iii)A(3, 7), B(3, 5), C(7, 3), C'(-1, 3)
iv) The shape has one line of symmetry: the vertical line through 3 on the x-axis.

c) No, | get different shapes. For one side:

i), ii)

y
B
1 A 1
| B |
R\
L C]
4 | 6

-2 10

@

FS

iii)A(3, 7), B(3, 5), C(7, 3), B'(5, 7)
iv) The shape has one line of symmetry: the line through side AC.

For the other side:

i), ii)

Y
RNUENEY
6
B
‘
BN Fan=SNg
2 \\
-2 0 416

iii)A(3, 7), B(3, 5), A'(1.4, 3.8), C(7, 3)
iv) The shape has one line of symmetry: the line through side BC.
d), e) Scalene triangles always produce a shape that is a quadrilateral with line symmetry (such as the

triangle above, in part a).
A right triangle, when reflected through one of its legs, produces another triangle.

Yy
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A right triangle with unequal legs will produce a rectangle when it is reflected in its hypotenuse.
y

12

ES

N

An isosceles right triangle with equal legs will produce a square when it is reflected in its hypotenuse

(such as the triangle in question 5c).

8. a)
o, L] Point Image
6 TR P@4,4) | P(4,4)
| P | | ]1Q Q(81 4) Ql(8, 4)
ol R R(8.2) | R(8,6)
s x s, 1) [8(1,7)
0 4 6 8 |10

The larger shape PSRR'S' has coordinates:
P4, 4), S(1, 1), R(8, 2), R'(8, 6), S'(1, 7)
It is a pentagon with a line of symmetry through PQ.

b)
6 y: : Point | Image
4 i al 18 P4, 4) | P12, 4)
Vs P ==y Q8. 4) 1 Q8. 4)
0 : 1 10| 12 | 14 S16X R(8,2) | R@8,2)
S(1,1) | S'(15, 1)
The larger shape PSRS'P’ has coordinates:
P4, 4),S(1, 1), R(8, 2), S'(15, 1), P'(12, 4)
It is a pentagon with a line of symmetry through QR.
c)
8}/ Re——ar
ST Point Image
s @ P4,4) | P@4,4)
2] ’.’)R Q(8,4) | Q'4,8)
s [T R(8,2) | R'(2,8)
it s, 1) [s(1,1)

The larger shape PQRSR'Q’ has coordinates:
P4, 4), Q(8, 4), R(8, 2), S(1, 1), R'(2, 8), Q'(4, 8)
It is a hexagon with a line of symmetry through PS.

Lesson 7.5 Copyright © 2010 Pearson Canada Inc.
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9. a)
Pz
MENN
SANEH
A E |x
-4 [-2 |0 2 | 4
a2
b)
4
B/ | \D
A E | x
=4 | O\0 4
B\ | /D’

c) A(-3, 0), B(-1, 1), C(0, 3), D(1, 1), E(3, 0), D'(1, -1), C'(0, -3), B'(-1, -1)

d) The shape has 4 lines of symmetry: x-axis, y-axis, the line through points B’ and D, the line through
points B and D'. Each image point is the same distance from the line of symmetry as the corresponding
original point.

10. Pentagon A is the reflection image in the horizontal line through 7 on the y-axis.
The line of symmetry is the horizontal line through 7 on the y-axis.
Pentagon C is the reflection image in the vertical line through 5 on the x-axis.
The line of symmetry is the vertical line through 5 on the x-axis.
Pentagon D is the reflection image in the horizontal line through 3 on the y-axis.
The line of symmetry is the horizontal line through 3 on the y-axis.

Take It Further
11. a) b)
y y
2P Q 2B Q
X R’ X
-2 |0 4 6 -2 10 4 6
12 1] Pl
-4 — -4
c) d)
W [T Y
s R || [ R
Ll g Q| o] Ip Q
R R" | x R R" | x
-2 10 4 -2 0 4
T e P Y P
14 || 4 R”':

e) The final shape has 4 lines of symmetry: x-axis, the vertical line through 4 on the x-axis, the line through
the points (2, 2) and (6, -2), and the line through the points (6, 2) and (2, -2).
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Check

4. a) The angle of rotation symmetry

Rotations and Rotational Symmetry

) 360° _ 360°
the order of rotation 5
=72°

360° - 360°
the order of rotation 9
=40°

d) 360° - 360°
the order of rotation 12
=30°

5. a) The order of rotational symmetry

360°

Similarity and Transformations

Practice (pages 365-367)

360°
the order of rotation
_ 360°
3
=120°

360°
the angle of rotation symmetry
360°
60"
=6

360°

the angle of rotation symmetry

360°

20°
=18

360°

c =
) the angle of rotation symmetry 45°

360°

=8

360°

) the angle of rotation symmetry 36

=10

6. a) An equilateral triangle has rotational symmetry of order 3.

The angle of rotation symmetry =

Lesson 7.6

Copyright © 2010 Pearson Canada Inc.

360°
the order of rotation
_ 360°
T3
=120°
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b) A regular pentagon has rotational symmetry of order 5.

The angle of rotation symmetry = 360 -
the order of rotation
_ 360°
T 5
=72

c) A square has rotational symmetry of order 4.

The angle of rotation symmetry = 360 -
the order of rotation
_ 360°
T4
=90°

d) A regular octagon has rotational symmetry of order 8.

The angle of rotation symmetry = 360 :
the order of rotation
_ 360°
8
=45°
Apply
7. a) Yes; the snowflake has rotational symmetry of order 6, and the angle of rotation symmetry is:
360" _ 60°
6

b) No; the picture of the Ferris wheel does not have rotational symmetry, because the picture does not
coincide with itself after a rotation of less than 360° about its centre.

8. a) Yes; the shape has rotational symmetry of order 4 and the angle of rotation symmetry is 90°.

b) Yes; the shape has rotational symmetry of order 6 and the angle of rotation symmetry is 60°.

9. a)
E

b)

c)

MY
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10. a)

11. a) The tessellation has rotational symmetry of order 4 about a point where the heads of 4 lizards meet.
The tessellation has rotational symmetry of order 4 about a point where the tails of 4 lizards meet.
The tessellation has rotational symmetry of order 2 about a point where the elbows of 2 lizards meet.

b) The design has rotational symmetry of order 15 about the centre.

12. a)

N

-3 0 3

b) The shape is a dodecagon (12-sided shape) that has rotational symmetry of order 2 about the origin. |
think the rotational symmetry occurred because the original design was rotated 180° about the origin to
get the new design.

13. a) i)
B c]
C
A D
c B
i)
B c
I D
b) i)
o
F—e
sy
i)
G——H
T L7
2 LS
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d) In each of parts a, b, and c, the image in part i is always 2 copies of the original shape joined at a vertex,
while the image in part ii is always the same as the original shape. Both images were created using
rotations. A different shape is used in each part, and the shapes were rotated through different angles.
The images in parts a, b, and c ii have rotational symmetry, but the image in part c i does not.

14. a) i)

S
<!

N

S’ Pl Q

i)

IS

N

i)

SR

b) The shape formed has rotational symmetry of order 4 about P. The shape and its 3 images are all
squares that combine to form a larger square.

y

IS

N

15. a) i)

S

O /><

w
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i)

>e

> N3 />]<

B

—4 |2 lo| [ 2[4

i)

>

N
|27
NI /> I=<
[vo)

b) C(0, 2), A(0, 4), B(2, 3), A'(2, 2), B'(1, 0), A"(0, 0), B"(-2, 1), A"(-2, 2), B"'(-1, 4)
The shape formed has rotational symmetry of order 4 about C.

y

€S

[/ |
= L
2

4 |-

Take It Further
16. a) For example, draw a rectangle with coordinates A(2, 2), B(2, 4), C(6, 4), D(6, 2)
i) Rotate the rectangle 180° about D(6, 2).
A(2, 2), B(2, 4), C(6, 4), D(6, 2), E = C'(6, 0), F=B'(10, 0), G = A'(10, 2)
y

41—B €+
5 A D G

E F | x
0 4 10

ii) Rotate the rectangle 180° about (4, 2).
H=C'(2,0),1=B(2,4),J=C(6,4), K=B'(6,0)
y

A J |

2
2

b) | drew a rhombus.
i) | rotated the rhombus about its bottom vertex through 120° to get a polygon that has rotational
symmetry of order 3.
ii) | rotated the rhombus about its bottom vertex through 60° to get a polygon that has rotational
s_ymme_try.of ordc-er 6
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Lesson 7.7 Types of Symmetry on the Cartesian Plane Practice (pages 373-375)
Check

3. a) No line symmetry; rotational symmetry of order 2
b) No line symmetry; rotational symmetry of order 2
c) Line symmetry: the horizontal line through the centre is a line of reflection; no rotational symmetry
d) Line symmetry: the horizontal line through the centre is a line of reflection; no rotational symmetry

4. a) 8 lines of symmetry through the centre; rotational symmetry of order 8 about the centre

v &=

.71

c) No line symmetry; no rotational symmetry
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5. This face has 4 lines of symmetry and rotational symmetry of order 4 about its centre:

This face has 2 lines of symmetry and rotational symmetry of order 2 about its centre.

This face has 2 lines of symmetry and rotational symmetry of order 2 about its centre.

This face has 4 lines of symmetry and rotational symmetry of order 4 about its centre.

This face has 4 lines of symmetry and rotational symmetry of order 4 about its centre.

This face has 2 lines of symmetry and rotational symmetry of order 2 about its centre.

:

o%e

Apply

6. a) Square D and the red square are related by rotational symmetry of order 2 about the origin.
b) Square B and the red square are related by line symmetry; the vertical line through 5 on the x-axis is the

line of symmetry.
Square C and the red square are related by line symmetry; the x-axis is the line of symmetry.
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7. a) Corresponding vertices on each polygon are equidistant from the y-axis.
So, the two polygons are related by line symmetry; the y-axis is the line of symmetry.
When one polygon is rotated about the origin, it does not coincide with the other polygon.
So, there is no rotational symmetry about the origin.

b) Corresponding vertices on each polygon are equidistant from the line through (1, -1) and (-1, 1).
So, the two polygons are related by line symmetry; the line through (1, -=1) and (-1, 1) is the line of
symmetry.

When a tracing of one polygon is rotated 180° about the origin, it coincides with the other polygon.
So, the two polygons are related by rotational symmetry of order 2 about the origin.

c) Corresponding vertices on each polygon are equidistant from the x-axis.
So, the two polygons are related by line symmetry; the x-axis is the line of symmetry.
When one polygon is rotated about the origin, it does not coincide with the other polygon.
So, there is no rotational symmetry about the origin.

d) Corresponding vertices on each polygon are equidistant from the line through (-1, =1) and (1, 1).
So, the two polygons are related by line symmetry; the line through (=1, —=1) and (1, 1) is the line of
symmetry.

When a tracing of one polygon is rotated 180° about the origin, it coincides with the other polygon.
So, the two polygons are related by rotational symmetry of order 2 about the origin.

8. a) The two octagons are related by line symmetry in the x-axis, and by rotational symmetry of order 2
about the point (2.5, 0).

b) When the top octagon is rotated by 90° clockwise about the point (2, 3), it coincides with the other
octagon. So, the two octagons are related by rotational symmetry.

9. a) The diagram has rotational symmetry of order 2 about the origin.
10. a) The diagram has 1 line of symmetry, which is the vertical line through the centre of the diagram.
b) The diagram has rotational symmetry of order 2 about the centre of the diagram.

11. a) When one triangle is rotated, it does not coincide with the other.
There is no line symmetry relating the triangles.

Fart2 y

o Ig Point Image

N 5 A(-2,5) | A(=2, 11)
2P B(-2,1) | B'(-2,7)
A C(-4,4) | C'(-4,10)

\.a\ 4
B | X

-4 |-2 0
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b)
2 Point Image
2ol = 12X D(2,-1) | D'(6, -1)
P B R E(2,-3) | E'(6,-3)
£ i F(6,-3) | F'(10,-3)
G(6,-1) | G'(10, -1)

The diagram has line symmetry and rotational symmetry. The line of symmetry is the vertical line
through 6 on the x-axis and the 2 rectangles are related by rotational symmetry of order 2 about (6, —2).

12. a)-c¢)
6 y C
54 Point Image
b A c(2,3) | c(3,8)
x D(-2,-1) | D'(-1,2)
DL;E\\‘J NN EG,-2) | E'@,1)
E

d) The translation does not result in any symmetry because there is no line in which the triangle can be
reflected to coincide with its image, and there is no point about which the triangle can be rotated to
coincide with its image in less than one complete turn.

e) The translation R2, U2 results in a line of symmetry.
Each point on CDE has a corresponding point on C'D’E’. These points are equidistant from the line
through (3, 0) and (0, 3).

y
\\‘ 6 C, |
4

S BEZE

21’

4 "“'\v-—.j x
DQ\ 214 E'e

s} B— Y

2 E[ [

6 y

I I
4 - el -D
2

"c E X
0 2 | AN\ 6
> F

ii) The diagram has line symmetry, because the horizontal line through 1 on the y-axis is a line of

reflection.
Al
q D
e P
N N«
0 2 N
5 a’ D’
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iii) The diagram does not have line symmetry because there is no line on which a mirror can be placed
so that one parallelogram is the reflection image of the other.
The diagram does not have rotational symmetry because there is no point about which it can be
rotated so that it coincides with itself.

4
C C D
2 /
E g +
F E X
0 2 4 G 38 10 | 12

14. a) Sketches of the digit 7 may vary. For example:

- 445
o'l H A

Digits 1 and 3 have a horizontal line of symmetry.

Digits 1, 2, and 5 have rotational symmetry of order 2.

Digits 4, 6, 7, and 9 have no line or rotational symmetry.

Digits 8 and 0 have both horizontal and vertical lines of symmetry and rotational symmetry of order 2.

b) Digits 1, 3, 8, and 0 can be completed by the reflection of these halves of the digits in the dotted line in
this diagram.

Y FSOSR BO H

c) Digits 1, 2, 5, 8, and 0 can be completed by a rotation of part of the digit about each dot shown.

IS:IDI_I

d) 2 and 5 are related by line symmetry in the vertical line through 3 on the x-axis.
y

N

15. a)

=

=z
K+l
/7
>

R

7
<

< Z
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b)

Point Image
G(-1,3) G'(2, -3)
H(1, 3) H'(-1, -3)
J(2,2) J'(-2, -2)
K(2, -1) K'(-2, 1)
M(=2,-1) | M'(2, 1)
N(-2, 2) N'(2, -2)

The coordinates of the vertices of the larger shape are:
G(-1,3), H(1, 3), J(2, 2), N'(2, -2), G'(1, =3), H'(-1, =3), J'(-2, -2), N(-2, 2)

c) The larger shape has 2 lines of symmetry: the x-axis and the y-axis.
The larger shape also has rotational symmetry of order 2 about the origin.

Take It Further

16. The solution presented here assumes that 1s on a digital clock display have line symmetry with horizontal
and vertical lines of reflection and rotational symmetry.
Some students may show that a time such as 01:10 has line symmetry with a horizontal line of reflection,
but no other symmetry, since the 1in 01 is closer to : than the 1 in 10. Solutions based on this reasoning
are also acceptable.

00:00, 01:10, 10:01, 11:11 have line symmetry with a horizontal and vertical line of reflection and rotational
symmetry of order 2.

00:01, 00:03, 00:08, 00:10, 00:11, 00:13, 00:18, 00:30, 00:31, 00:33, 00:38, 01:00, 01:01, 01:03, 01:08,
01:11, 01:13, 01:18, 01:30, 01:31, 01:33, 01:38, 03:00, 03:01, 03:03, 03:08, 03:10, 03:11, 03:13, 03:18,
03:30, 03:31, 03:33, 03:38, 08:00, 08:01, 08:03, 08:08, 08:10, 08:11, 08:13, 08:18, 08:30, 08:31, 08:33,
08:38, 10:00, 10:03, 10:08, 10:10, 10:11, 10:13, 10:18, 10:30, 10:31, 10:33, 10:38, 11:00, 11:01, 11:03,
11:08, 11:10, 11:13, 11:18, 11:30, 11:31, 11:33, 11:38, 13:00, 13:01, 13:03, 13:08, 13:10, 13:11, 13:13,
13:18, 13:30, 13:31, 13:33, 13:38, 18:00, 18:01, 18:03, 18:08, 18:10, 18:11, 18:13, 18:18, 18:30, 18:31,
18:33, 18:38 have line symmetry with a horizontal line of reflection.

02:50, 05:20, 12:51, 15:21, 20:05, 21:15, 22:55 have line symmetry with a vertical line of reflection.
02:20, 05:50, 12:21, 15:51, 20:02, 21:12, 22:22 have rotational symmetry of order 2.

Lesson 7.7 Copyright © 2010 Pearson Canada Inc. 45



PEARSON MMS 9 UNIT 7 Similarity and Transformations

Review

Lesson 7.1

1. I measure the photo to be 3 cm by 5 cm. To determine the dimensions of the enlargement, multiply the

dimensions of the photo by the scale factor.

a) Length: 3cm x 3=9cm
Width: 5cm x 3=15cm
The dimensions of the enlargement are 9 cm by 15 cm.

b) Length: 3cm x 2.5=7.5cm
Width: 5cm x 2.5=125cm
The dimensions of the enlargement are 7.5 cm by 12.5 cm.

c) Length: 3 cm x g = % cm, or4.5cm
Width: 5 cm x % = 175 cm, or7.5cm

The dimensions are 4.5 cm by 7.5 cm.

d) Length: 3 cm x % = % cm, or 12.6 cm

Width: 5 cm x % =21cm

The dimensions are 12.6 cm by 21 cm.

2. Multiply each side length of the original pentagon by the scale factor 2.5.

Length on scale diagram
Length on original diagram

Lesson 7.2

3. a) The scale factor is:

180cm _ 2
270cm 3
92cm _ 2
138cm 3

The scale factor for this reduction is 3

b) 144 cm g - 144 cm x2
3 3
=96 cm

The length of a model of this pool cue is 96 cm.

Review Copyright © 2010 Pearson Canada Inc.
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4. Lengths on the scale ramp:
Base: 5.6 cm
Height: 1 cm

Length on scale diagram
Length on original diagram

The scale factor is:

fom _ 1
180cm 180
This means that 1 cm on the diagram represents 180 cm on the ramp.
Each actual measure is 180 times as great as the measure on the scale diagram.
So, the length of the ramp is: 5.6 cm x 180 = 1008 cm, or about 10 m.

5. Wall of dog house on scale diagram = 4.6 cm
Wall of dog house =2 m, or 200 cm
4.6cm

The scale factor is: =0.023
200cm
The other two sides are: 5.5¢0m = 239.1 cm, or about 2.4 m
7cm |
= 304.3 cm, or about 3 m
0.023

The other two sides of the dog run are about 2.4 m and about 3 m.

Lesson 7.3
6. Pentagon Z is similar to the red pentagon. Their corresponding angles are equal, and their corresponding

sides are proportional.

15 _ 30 _ 10 _ 35 _ 25 _ .=

135 270 090 315 225

The ratios of the corresponding sides are all equal to % ,or 1.1,

7. a) On courtyard ABCDEF, side AF is 12 m, which corresponds to 6 units on the grid paper.
Side BC is 3 units on the grid paper.
12 _ BC
6 3
BC = 12x3
6
BC=6
BCis 6 m.

AF _ BC
AF  BC

b) Using the properties of similar polygons,

Substitute A'F' =8, AF =12, and BC = 6.
8 _ B'C

12 6
_ 8x6
T 12

B'C'

B'C' =4
B'C' is4 m.
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c) Find AB, which corresponds to 4 units on the grid paper.

12 _AB
6 4
2=7B
4
AB =8

Using the properties of similar polygons,

AF _ AB
AF AB
Substitute A'F' =8, AF =12, and AB=8
8 _AB
12 8
AB' = 8x8
12
AB' =53

A'B' is about 5.3 m.

QP _ PN

VU UuT

Substitute QP = 3.0 cm, VU = 2.4 cm, and UT = 1.6 cm.
30cm _ PN

24cm  16cm

3.0cmx1.6cm
2.4cm

PN=2cm

PN =

by VU TS
QP NM

Substitute QP = 3.0 cm, VU = 2.4 cm, and NM = 3.5 cm.
24cm _ TS

3.0cm 3.5cm

_ 24cmx3.5cm
3.0cm

=2.8cm

TS

Lesson 7.4
9. Since 3 pairs of corresponding angles are equal, APQS ~ ATRS.
PQ _ PS
TR TS
Substitute PQ=d, TR=28 m,PS=23m+35m=58m,and TS =35 m.
d _ 58
28 35
d= 58x 28
35
=46.4
The distance across the pond is 46.4 m.
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10. The right triangle with leg lengths 16 m and 18 m is similar to the right triangle with leg lengths d and 40 m.
d _ 40

16 18
= 40x16

18

=355

The distance across the river is about 35. 6 m.

11. The right triangle with leg lengths 22.5 m and 12.5 m + 25 m = 37.5 m is similar to the right triangle with leg
lengths x and 25 m.
x _ 25
225 375
_ 25x225
37.5
=15
The distance x is 15 m.

Lesson 7.5
12. a) There is 1 line of symmetry: a horizontal line through the centre of the sign.

b) There are no lines of symmetry.
c) There are 2 lines of symmetry: a vertical line and a horizontal line through the centre of the sign.

d) There are 3 lines of symmetry: 3 lines, each starting from a corner of the sign.

13. a) i)
47
X
-2 |0 2 | 4
2
i)
4y
X
-2 10 2 | 4
i)
a7
X
-0 2 | 4
2
b)
4y
X
-2 |0 2 | 4
‘__27 |-
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c) i) A(-1,2), A1, 2), E(1, 0), F(-1, 0)
i) A(-1, 2), B(0, 2), C(0, 1), D(1, 1), D'(1, -1), C'(0, -1), B'(0, -2), A'(-1, -2)
iii)A(-1, 2), B(0, 2), C(0, 1), D(1, 1), E(1, 0), F(-1, 0)
b) A(-1, 2), B(0, 2), C(0, 1), D(1, 1), A'(1, 2), B'(2, 2), C'(2, 1), D'(3, 1), E'(3, 0), F(-1, 0)

d) i) 4 lines of symmetry: the y-axis, the horizontal line through (-1, 1) and (1, 1), the diagonal line through
(-1, 2) and (1, 0), and the diagonal line through (-1, 0) and (1, 2).

ii) 1 line of symmetry: the x-axis.
iii) 1 line of symmetry: the diagonal line through (-2, —-1) and (2, 3).
b) No line symmetry

Lesson 7.6

14. a) The shape has rotational symmetry of order 3; it coincides with itself 3 times during a rotation of 360°
about its centre.

b) The shape has rotational symmetry of order 2; it coincides with itself 2 times during a rotation of 360°
about its centre.

c) The shape has rotational symmetry of order 6; it coincides with itself 6 times during a rotation of 360°
about its centre.

d) The shape has rotational symmetry of order 8; it coincides with itself 8 times during a rotation of 360°
about its centre.

15. a) i)

ES

[53]

(W)
| q
>

N«

i)

o |

IS

>
N
2]
>

i)

ES

N
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b) i) The diagram has no rotational symmetry, because there is no point about which the shape can be
rotated so that it coincides with itself after a rotation of less than 360°.

ii) The diagram has rotational symmetry of order 2 about B(0, 3), because it coincides with itself 2 times
during a rotation of 360° about the point (0, 3).

iii) The diagram has rotational symmetry of order 4 about (-2, 2), because it coincides with itself 4 times
during a rotation of 360° about the point (-2, 2).

Lesson 7.7
16. i) 1 line of symmetry: the line through the points (-6, 0) and (0, 6) is a line of reflection.

ii) The diagram has no line symmetry because there is no line on which a mirror can be placed so that one
rectangle is the reflection image of the other.

iii)4 lines of symmetry: the vertical line through -2 on the x-axis, the horizontal line through 2 on the y-axis,
the line through the points (-3, 1) and (-1, 3), and the line through the points (-3, 3) and (-1, 1) are all
lines of reflection.

17. a) 1 line of symmetry: the line through the points (-2, 2) and (2, -2) is a line of reflection.
When one pentagon is rotated 180° about the origin, it coincides with the other pentagon, so there is
rotational symmetry of order 2 about the origin.

b) 1 line of symmetry: the vertical line through 0.5 on the x-axis is a line of reflection.

18. a) Rotational symmetry of order 3 about the centre; 3 lines of symmetry.

b) 1 line of symmetry: the vertical line through the centre of the artwork is a line of reflection.

19. a) i)
T
M D) E
.D,QGH/
v P
/1 1o 2 | 4| ¢
G L|F

i)

N
n .\\

N

b) i) Yes; the translation results in rotational symmetry of order 2 about G(1,1).

ii) Yes; the translation results in rotational symmetry of order 2 about (3.5, 3).
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Practice Test

1. a) Use the property of similar polygons.
BA _ BC

XwW XY

The length of BC is 8.1 m.

o W2 vz
AD CD
Wz _ 44
78 66
WZ = 44x78

6.6
=52

The length of WZ is 5.2 m.

c) Multiply each side length of WXYZ by the scale factor, 2.

10.8-m ]

8.8m

10/4 m

d) Multiply each side length of ABCD by the scale factor, %

15m /I 2:2'm

3.15m

6.3m

b) The corresponding angles in the triangles are equal.

Practice Test
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c) Let y represent the height of the tree.
The right triangle with leg lengths y and 6.3 m is similar to the right triangle with leg lengths 1.7 m and
3.15m.
y 6.3

17 315
_ 6.3x1.7

y

3.15
=34
The height of the tree is 3.4 m.

ii) Equilateral triangle: rotational symmetry of order 3; angle of rotation symmetry 120°
Square: rotational symmetry of order 4; angle of rotation symmetry 90°
Rectangle: rotational symmetry of order 2; angle of rotation symmetry 180°
Parallelogram: rotational symmetry of order 2; angle of rotation symmetry 180°
Regular hexagon: rotational symmetry of order 6; angle of rotation symmetry 60°

c) For example: this shape has line symmetry (the vertical line down the middle of the shape is a line of
reflection), but no rotational symmetry.

d) For example: this shape has rotational symmetry of order 2 about the centre, but no line symmetry.

4. a)i)

=

N9

EES

ii) A'(0, 3), B'(1, 4), C'(3, 4), D'(4, 3), E'(3, 2), F'(1, 2)
iii) There are 4 lines of symmetry: the vertical line through 2 on the x-axis, the horizontal line through 3

on the y-axis, the line through the points (0, 1) and (4, 5), and the line through the points (0, 5) and
(5, 0); there is rotational symmetry of order 4 about (2,3).
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b) i)
=Y
6 b
4 Y e
2 F
N Y,
-2 [o 4

ii) A'(4, 1), B'(3, 2), C'(3, 4), D'(4, 5), E'(5, 4), F'(5, 2)

iii) There are 2 lines of symmetry: the vertical line through 3 on the x-axis, and the horizontal line through
3 on the y-axis; there is rotational symmetry of order 2 about (3,3).

c) i)

[s]
M

i) A'2, 3), B'(1, 2), C'(1,0), D'(2, -1), E'(3, 0), F'(3, 2)

iii) There are 2 lines of symmetry: the vertical line through 2 on the x-axis, and the horizontal line through
2 on the y-axis; there is rotational symmetry of order 2 about (2, 2).
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Unit Problem Designing a Flag (page 381)
Part 1

1 line of symmetry:
Each of the following flags has a horizontal line through the middle of the flag that is a line of reflection:

alpha hotel
bravo kilo
golf tango

The echo flag has a vertical line through the middle of the flag that is a line of reflection

2 lines of symmetry:
Each of the following flags has a horizontal and a vertical line through the middle of the flag that are a lines of

reflection:

charlie quebec
delta romeo
foxtrot sierra
india victor
juliet whiskey
mike xray
papa

No lines of symmetry:
The following flags have no line symmetry:

lima uniform
november yankee
oscar zulu

Rotational symmetry:
The following flags have rotational symmetry of order 2 about the centre of the flag:

charlie papa
delta quebec
foxtrot romeo
india sierra
juliet uniform
lima victor
mike whiskey
november xray

No rotational symmetry:
The following flags have no rotational symmetry:

alpha kilo
bravo oscar
echo tango
golf yankee
hotel zulu

Unit Problem
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Part 2

My flag has 2 lines of symmetry: a horizontal line and a vertical line of symmetry through the centre of the flag
are lines of reflection. It also has rotational symmetry of order 2 about the centre of the flag: if | rotate a tracing
of my flag about the centre of the flag, the tracing will coincide with the original flag 2 times in one full turn. The

angle of rotation symmetry is: % =180°

The actual flag is 3 m by 2 m, or 300 cm by 200 cm.

| used the scale factor i
25
The dimensions of my scale diagram are:
300 cm x il =12cm
25
200 cm x 1. 8cm
25

The dimensions of the scale diagram of my flag are 12 cm by 8 cm.

The diameter of the circle on the original flag is 170 cm.
The diameter of the circle on my scale diagram is:

170 cm x i =6.8cm
25

The diameter of the circle on my scale diagram is 6.8 cm.

My flag will be used for the Tree Planters’ Union.
The drawing in the middle of the flag represents a tree branch.

Unit Problem Copyright © 2010 Pearson Canada Inc. 56




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Home: 
	Quit: 


