Name: Date:

b) i

2. Find the missing angle.

Example:
Lm

The sum of the angles in a triangle = 180°.
To find the missing angle, subtract

the 2 given angles from 180°.
x=180-90-30

27°

x=60°
3. Divide.
64 _ 62.4 _
R T b 92
‘(;%VE 4. Find the missing numbers.
6= g b) 28 =17
a) =6 — 1

. 5
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® 4.3 Similar Triangles

Link the Ideas
(Working Example 1: Identify Similar Triangles
corresponding angles and corresponding sides

* angles and sides that are in matching positions
o example:

corresponding angles: corresponding sides:

ZAand ZD AB and DE

ZBand ZE BC and EF

ZCand £F AC and DF
similar figures .
o have the same shape but different size P op Ofiioral means the
« all corresponding angles are equal ratio of'the corresponding
« all corresponding sides are proportional _ sides is equal.

e example:

22
equal angles: proportional sides:
LA=/ZD DE=2 x AB
£ZB=ZE DF=2x AC
LC=LF EF =2 xBC
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Is AEFG similar to AABC?

Solution

Compare corresponding angles:
LZA=___  °and LE=___ _°
/ZB=____ °and LF=___ _°
£C=180-37-90=____ °and LG=_____°
Are the corresponding angles equal? Circle YES or NO.

Compare corresponding sides:

EF 4 FG EG
— 3 = =
The corresponding sides are proportional with a scale factor of 3

AEFG ~ AAB

Web Link

To learn more about
properties of similar
triangles, go to

www.mathlinks9.ca
and follow the links.

-
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Date:

The sum of the angles in a triangle = 180°.
To find the missing angle, subtract the
2 given angles from 180°.

AB_12 BC__ IS ac_| |

—— D Literacy Link—

naming an angle

o use 3 capital letters;
the middle letter must
be the point where
the 2 lines meet
or

o use only the middle
letter

e example: X

L M

L ZKILM or ZL




Name:

a)

Date:

£ZU=180°-90°—

_— o

ZPand ZUmeasure _________ °.

ZQ=____ °and”

Show You Know

Is each pair of triangles similar? Show how you know.
P

2 Q

LZR=___ ‘°andZ

Corresponding angles are

PQ__2
US

The scale factor is

(equal or not equal)

QR _

1

PR

ST

Are the triangles similar? Circle YES or NO. Give 1 reason for your answer.

Are the triangles similar? Circle YES or NO. Give 1 reason for your answer.
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~Working Example 2: Use Similar Triangles to Determine a Missing Side Length

Kyle is drawing triangles for a math puzzle.

| L2

> a) Are the triangles similar?
Solution

Check to see if the corresponding angles are equal.
The measures of ZK and £ U are missing.

ZK =180°-50°—85°

- ° The sum of the angles
in a triangle = 180°.
0 =

£U=180°- °— -

ZK=___ °and”Z = °
LL=___ C°and”/ = °
LM=____ _°andZ = °

Are the corresponding angles equal? Circle YES or NO.
Are the triangles similar? Circle YES or NO.

To prove the shapes are similar, show

that the corresponding angles are
similar or the corresponding sides are
similar. You do not need to show both.
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>b) What is the missing side length?

. Solution

Compare corresponding sides to find the scale factor.

LM _24 KM _ 21 KL

Uv_ 8 V. 7 TU 105

The scale factor is
Solve for the unknown side length.
Method 1: Use a Scale Factor

Since the triangles are similar, use the scale factor to find the missing side length.

X 3 ?7+105=3

10.5 | Think of the opposite: 3 x 10.5 =2

. The missing side lengthis ________ units.

Method 2: Use a Proportion

Since the triangles are similar, use equal ratios to set up a proportion.

KM_ x
TV TU
x 1.5

T

21
U
x 1.5
x=
KThe missing side lengthis ________ units.
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Show You Know

AGHI ~ AKLM.

|_/; 76 o \M

a) Find the missing side length using a scale factor.

The scale factor is

10

The missing side lengthis _____ units.
b) Find the missing side length using a proportion.

KM _ KL

Gl x
x 1.25

10

\

x 1.25

N | o0

x:

The missing side lengthis _______ units.
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Check Your Understanding
. Communicate the Ideas

1. If2 triangles are similar,

a) what do you know about the angles of the triangles?

b) what do you know about the sides of the triangles?

2. Amanda says these triangles are similar. Is she correct?
Circle YES or NO. Give 1 reason for your answer.

Practise

‘ 3. List the corresponding angles and the corresponding sides for each pair of triangles.

a) APQR and ATUV b) AABC and AWXY

A

Z P corresponds to £

corresponds to £

corresponds to £
PQ corresponds to

corresponds to

corresponds to
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4. Use a scale factor to determine if these triangles are similar.

v
A4

Are the triangles similar? Circle YES or NO. Give 1 reason for your answer.

5. Use ascale factor to find the missing side length.
Show how you know.

The scale factor is

£
8

x=

The missing side lengthis _______ units.
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6. Determine if the triangles are similar.

AB BC AC [/Find the scale factor for each

WX Nair of corresponding sides.

Are the triangles similar? Circle YES or NO. Give 1 reason for your answer.

Apply

7. Sam is building 2 bike ramps.

They are different sizes, but they are similar. 12 L
How high is the larger ramp? A l—;\

3m 6m

. Sentence:
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8. Two ladders are leaning against a wall.
They each create a similar right triangle with the wall.

a) Label the dimensions on the similar right triangles.

N
S LN\

b) How far up the wall does the longer ladder reach? Use a scale factor to solve.

Sentence:

¢) How much farther up the wall does the longer ladder reach than the shorter ladder?

Sentence:

9. Are the triangles similar? T ' ¢ the anales in a trianale = 180°
a) The angles of the first triangle are 45° and 75°. e sum orihe angles |'n“a nang ¢ s
The angles of the second triangle are 45° and 60°. Qﬂna the measure of e fhira anglu

b) The angles of the first triangle are 60° and 70°.
The angles of the second triangle are 50° and 80°.

206 MHR . Chapter 4: Scale Factors and Similarity



Name: Date:

Math Link

Draw a logo for your drum company.
Include a triangle similar to the one shown here.

a) Measure the angles and side lengths of the triangle.
Ll=_____° L2=_____° L3=_____°

Sidel=_______cm Side2=______cm Side3=_____ _cm

b) Design your logo on a sheet of 8.5 x 11 paper. The angles must have the same

Include a triangle that is similar to the one shown. measurement but the sides can
be different lengths.

¢) Draw a smaller scale diagram of the logo to fit your design project.
Calculate the scale factor.
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ZA= ° /B= ?
£C= 2 /D= °
b) M
9
) K
L= ° /K= °
ZL= ° /M= °

LP=_____° Q= °
/R = ° £S= °
PQ= cm QR= cm
RS = cm PS= cm
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® 4.4 Similar Polygons

polygon
o a2-dimensional figure with 3 or more sides

e examples: ‘

Link the Ideas

Similar polygons have
« corresponding angles that are equal
» corresponding side lengths with the same scale factor

r Working Example 1: Identify Similar Polygons

The 2 quadrilaterals look similar.
Is M'A'T'H’ a true enlargement of MATH? Explain.

Solution

. Compare corresponding angles:

C® Literacy Link

. A quadrilateral is a
M=____ _Cand/M'=_____° ZA=___ °and ZA'=_____ ° | shape with 4 sides.
LT=___  CandsT'=_____° LH=___  °and/H'=____°
Compare corresponding sides:
MA correspondsto . AT corresponds to
HT correspondsto____.  MH corresponds to
Find the scale factor.
M'A" 1.54 AT 49 HT 2.1 MH = 42

MA 1.1

The scale factoris .
q M'A'T'H’ is an enlargement of MATH by a scale factorof ___ .
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ZA= °and ZE = °

4D = °and ZH = °
= °and £ = 2
= °and £ = °

Are the corresponding angles equal? Circle YES or NO.

GH EH

Is the scale factor the same for all 4 sides? Circle YES or NO.

Is trapezoid ABCD similar to trapezoid EFGH? Circle YES or NO.
Give 1 reason for your answer.

aB | | B | | o | | ab
L T

\C
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Working Example 2: Determine a Missing Side Length

Jason has 2 Nunavut flags. K
Rectangle JKILM is similar to rectangle PQRS.
Find the missing side length of rectangle JKLM.

Solution 32cm

Since the rectangles are similar, set up a

proportion to find the missing side length. L
KL_LM
QR RS

32x18=x
=X

The missing side lengthis ________cm.

Show You Know >
The 2 trapezoids are similar.

Find the missing side length.

AB_DC
EF GH
~~

D 4

we missing side lengthis _______ units.
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Check Your Understanding

Communicate the Ideas

1. Draw a parallelogram similar to this one. Explain how you know they are similar.

Practise

2. Use a proportion to find the missing side length of the similar polygons.

9

JRSNL R SV i [ [RGRL M 232mada
The missing side lengthis __ units.

3. Find the missing angles of the similar polygons.

A

110° 110°
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4. Is each pair of polygons similar?

a) g5 A ;s

Compare the angles.

A=__  CandJ=_____° B=__ °and/K=______°
C=___ C°andsL=____° D=___ °and/M=____°
LE=___ °and/N=_____°

IN NM LM

R=_-__ °andsV=____° ZS=__ Cand A/ W=____°
LT=___ °andfX=_____° ZU=___ P°PandJLY=_____ _°
wV VY XY

Are the polygons similar? Circle YES or NO. Give 1 reason for your answer.
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Apply

5. If2 polygons have the same side lengths, are they similar? Circle YES or NO.
Give 1 reason for your answer.

6. What scale factor should you use to reduce the side length of the square to 2.4 cm? ?

Show how you know.
T T6cm
7. Find the dimensions of a similar parallelogram using a scale factor of 0.8. T i
3 cm/ /
Q 5cm R

The dimensions of the similar parallelogram are

8. Tracy is building a dog house.

. . X 30 cm 30 cm
The dimensions on the blueprints are too small. -
She wants to enlarge the house by a scale factor of 3.5.
Tind tha nawr ditmanginnag nf tha dao hanca __ -
L1110 UL1IC 110 VY ULLLIVIIDIVILD VU1l ulv UUE 11IVUowv. 45 cm/ \45 Cm
|
50 cm

Math Link

Add a polygon similar to the ones shown here to your
drum design on page 187.

What scale factor did you use?
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] Get Ready, pages 174-175 Working Example 2: Show You Know
‘ . 0.5-cm grid paper:

a) OO00 :
(1) e
2_1
6
\313 Communicate the Ideas
i 1. YES. Answers may vary. Example: The objects in the book are smaller
b) oggggo 4:10 +2 0.4 40% than they would be in real life.
4 _2 2. NO. Mary only enlarged the 3-cm side of the rectangle. The enlargement
10\;'5 for the 5-cm side length should be 15 cm.
+2 3. a) The photo will be reduced to half the size. b) The photo will be
enlarged to 8 times the size. ¢) Use scale factor of 1 to keep the photo
2.2)10 b) 1 the same size.
Practise
322 p L- b 4. length = 6 om, width = 4
2800 30 180 . length =6 cm, width =4 cm
2-cm grid paper:
4_04.
4. =12 12m
Math Link

1. a) 840000 cm® Answers may vary due to measuring. Example:
b) 36.52 cm® ¢) 23001.1

2.a) 150000 cm® Answers may vary due to measuring. Example:
b) 6.3 cm? c¢) 23809.5

3. Answers will vary. Example: The ratios are approximately the same.
4.1 Warm Up, page 177

1. a) length: 4 cm; width: 3 cm b) length of base: 5 cm; height: 1 cm
. 2.2) 5. measurements of sides = 1.5 cm; 0.5 cm; 1 cm; 0.5 cm

05-cm grid paper:

]
1

b)

6. a) greater than 1 b) equal to 1 c) less than 1
7. length=2 cm, width=1 cm
05-cm grid paper:

3.a)12 b)l1 ¢)1 d)7.2
4.2)10.2 b)24 ¢)24 d) 18 l | I
4.1 Enlargements and Reductions, pages 178-187
Working Example 1: Show You Know

1-cm grid paper: 2-cm grid paper:
y \ Apply
/ \ 7 N 8. a) reduction b) Answers may vary. Example: 0.1
// \\ / \ 9. a) The flag is 4 cm wide. b) The new dimensions are 12 cm by 24 cm.
¢) The new dimensions are 2 cm by 1 cm.

/ 4 \‘ < > 10. 1-cm grid paper:
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Math Link

Answers will vary.

4.2 Warm Up, page 188

1.2)30 b) 800 ¢)3 d)6

1

1000

3.a)24.9 b) 159.2

4. a) 1124.83 b) 58.25

5.2) 3000 b) 3 ¢) 14 000 d) 40

4.2 Scale Diagrams, pages 189-195
Working Example 1: Show You Know
46 cm

Working Example 2: Show You Know

1
18000 000

Communicate the Ideas
1.a) 15 b) 1: 15 000 000

2. Answers will vary. Example: Measure the length of the planes in both
photos and determine the scale factor. Measure the wingspan of both
photos and determine the scale factor. If the scale factor is the equal,
the planes are proportional.

2.9) % b)

2) 180 b)

Practise

3.a)12 b)4 ¢) 10 d) 12 ¢) 200 f) 100
4.a)2 b)0.15 ¢) 0.02 d) 0.5

5.a) 1500 cm b) 16 mm

1
* 16 000 000

Apply

6.

. .
7.a) — D) 3.2 cm c¢) The lengih of the bear’s foot is 48 cm.

15
8. The length of the eagle’s wingspan is 200 cm or 2 m.

9.2)2 b)3 c)O.Sor% d) ().501'%

10. Her volcano will be 25 m tall. It will not fit into the classroom.
Math Link

Answers will vary.

4.3 Warm Up, page 196

1. a) 50° b) 20°

2. 63°

3.a) 8 b) 312

4.2)30 b) 4

5.a)54 b) 5

4.3 Similar Triangles, pages 197-207

Working Example 1: Show You Know

a) The corresponding angles are equal. The scale factor is 0.5. YES. The

corresponding angles are equal and the corresponding sides are
proportional. b) NO. The corresponding sides are not proportional.
Working Example 2: Show You Know

a) The scale factor is 4; The missing side length is 2.5. b) 2.5
Communicate the Ideas

1. Answers may vary. Examples: a) The corresponding angles are equal.
b) The corresponding sides are proportional in length.

2. NO. Answers may vary. Example: Side XY and LM are not
proportional in length.

Practise

3. a) £T; £Q corresponds toZU; £R corresponds toZV; TU; QR
corresponds to UV; PR corresponds to TV b) ZA corresponds to £Y;
Z£B corresponds to ZW; ZC corresponds to £X; AB corresponds to

WXL ALY nisncan e An ba VUV DI ancvncmandas ¢4
YW; AC corresponds to YX; BC comresponds to WX

4. YES. The triangles are similar because the corresponding sides are
proportional in length.
5.56

6. NO. The triangles are not similar because the corresponding sides are not
proportional in length.

Apply
7. The ramp is 2.4 m high.
8.a)

X 8m

24m 3m

b) The longer ladder reaches 6.4 m up the wall. c¢) It reaches 4 m further.
9. a) Yes, they are similar. b) No, they are not similar.
Math Link
a) £1=170°, £2="70°, £3 =40°, Side 1 =1.9 cm, Side 2=1.8 cm,
Side 3=1.9 cm b) and ¢) Answers will vary.
4.4 Warm Up, page 208
Answers may vary due to measuring. Examples:
1.a) ZA=118°% £B=118°% ZC=57° £ZD=67° b) £LI=101°;
ZK =121° ZL = 100° ZM = 102°; ZN =116°

2. /P=125°% £Q=90° ZR=90° /S =55°PQ=1.9 cm; QR =1.4 cm;
RS=29cm; PS=1.7cm

4.4 Similar Polygons, pages 209-214
Working Example 1: Show You Know
NO. The scale factor is not the same for all 4 sides.

NO. The trapezoids are not similar; the corresponding sides are not
proportional.

Working Example 2: Show You Know
9

Communicate the ideas

1.

Answers will vary. Example: They are similar if the corresponding angles
are equal, or if all corresponding sides are proportional.

Practise
2.6
3.x=115%y=110°

4. a) YES. Answers will vary. Example: All corresponding sides are
proportional with a scale factor of 3.

b) NO. Answers will vary. Example: The corresponding side ST is not
proportional to side WX.

Apply

5. YES. The corresponding sides are proportional by a scale factor of 1.
6. The scale factor is 0.4.

7.4cm % 2.4 cm

8. The roof is 105 cm, the walls are 157.5 cm, and the floor is 175 cm.
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Math Link Key Word Builder, page 220

Answers will vary. 1.J2.B3.G4.A5H6.C7DS8.F9.E 10.1
Graphic Organizer, page 215 (SYSIEISTEISISINTETE GIAIL]G UmlN RTS
Left side: E[T|O|R|O|R|S|S|G|P|T|G|L|L|O|NIE|E]I
scale: a comparison between the actual size of an object and the size of DIS|{R|R|I|S|R|G|E[N|{P|O|Y|R|I|L{E|G]|S
its diagram I]R|O|G|LIGIE|OIN|AID|A|S|O|DJALE|O|T
scale diagram: a drawing that is similar to the actual figure or object EILIGINIA 1 IDINTOIPISTEA [o)[®
proportion: a relationship that shows that 2 ratios are equal G|O|G O% LINJS|E|E|N &WG Cisil
corresponding angles: angles that have the same relative position in the HO [TT[RAQIP[O ClE Q"T/'P IIE“ E|G| I
object {ST1TSAGA [RICIOVAN. | TP [AIMA[P[D
corresponding sides: sides that have the same relative position in the object ||D S S/Y/’T CICITIA N‘%@’R LIGHEIRIN|S
similar: have the same shape but different size !IN Q/I,z¢\ NIN[E|F|A|E (l\\E G G|O]|L
Right side: IFQrCILIPIO[U T%%N GIMIQIOXTIRIL[P
enlargement: an increase in the size of an object by a constant factor @E -2- f_ég T/'gg_ ‘U\O < \S\; lll _:_ ’L
. . . . . (CIAILIE] [/
:fl?z gfea:;t(())lr_.r::}‘l;:l ;:eo:i'nstant factor by which all dimensions of an object are E[CIEICIR L ,9 7ile %% ¢ E NIOTTIL
reduction: a decrease in the size of an object by a constant factor E lij $ ; E%E ":ll !E/g’:g/ R \Fs;t 2 2 ;_r) é AI;‘
. w H ¥ . /
S:gf:;ﬁ's a two-dimensional closed figure made of three or more line OIN[CIAIE[L[GIW ’E« ATLIAIMEINILIPTTTT
Chapter 4 Review, pages 216-219 lc O|O|L|DIR N(B/l PIMEILIN/ILIGIR]A]Y
[RITIDJLINJL|C|TIATEIN]E|O|G|A|G|N]|R]C

1. polygon 2. reduction 3. scale factor 4. similar 5. proportion
6. 1-cm grid paper: Chapter 4 Practice Test, pages 221-223
1.C 2.B 3.D 4.B

5. scale factor

6. reduction

7. 0.5-cm grid:
7. a) 2-cm grid: b) 0.5-cm grid:

8. The scale factor is 4.5.
9. The drawing is 21.3 mm long.
10.a) LA=70° £B=70° £C=110° 4D =110°, LW =70°, /X ="70°,

ZY =110° £Z=110°
AB=4cm,BC=3cm,CD=2cm,DA=3cm,

8. The scale factor is 7. WX=3 cm, XY=23 cm, YZ= 1.5 cm, ZW =2.3 cm
9.a) 14cm b) 13.5cm b) YES. The scale factors are approximately equal. ¢) 0.75
10. a) 1 cm on the map is 100 km. b) The scale factor is WIOW Math Link: Wrap It Up!

or 0.0000001. Answers will vary.
11. Yes, they are similar because the corresponding sides are proportional Challenge, page 224-225

by a scale factor of 5. Answers will vary.
12. The length of YZ is 11. Chapters 1-4 Review, pages 226-231
13.3 1.2) i b
14. not similar N
15.18 cm
16.EF=72;FG=9.6

1 horizontal and 1 vertical ,

’ 1 NS

1 horizontal, 1 vertical, and 2 oblique
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1 14.2) 3.5 b) 25

.a)3 0.
3.9 b)3 ¢)120° 3 1520
16. The actual distance is 600 km.
17. NO. The corresponding sides do not have the same scale factors. .
Task, page 232

Answers will vary. Examples:

1.1 mm, 1.5 mm, 2 mm

4.2) 25 cm® b) 450 cm® ¢) 400 cm’ 2.a)5,4,3 b) 5 times
3 1 =
5.—2 —5 -0.1,0.51, 0.6
0 t
6. Answers may vary. Example: T% a
1 2¢ la
7. Estimates may vary. Examples: a) Estimate: 0; Calculate: —% 2
1 29 2 4t 1 a
b) Estimate: 4; Calculate: 3.6 c¢) Estimate: 75 Calculate: 20 4
20 1 3 8t ia
d) Estimate: 1; Calculate: 31 ¢) Estimate: 0; Calculate: 3 8
8.09cm 4 16t La
9.2) 3x3)x(3x3x3)=3"=243 7
b)(4x4x4x4xaxd4xd)-(4x4x4x4x)=4=16 5 2t 32°

R2x2)x(2x2)x(2x2)x(2x2)=28=256
d) -{(-6) x (-6)] =-36
10.a) 3 b) 28 the original, making the paper hard to fold again. Also, the area is % the
IL.GxNxBxNx@BxTN=Fx7 original size, making it harder to fold.
12.a) 400 b) 1600
13. 1-cm grid paper:

4. Answers will vary. Example: On the third fold, the thickness is 8 times
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