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APRIL 10, 2018

UNIT 7: SIMILARITY AND
TRANSFORMATIONS

7.4: SIMILAR TRIANGLES

K. Sears
MATH 9

WHAT'S THE POINT OF TODAY'S LESSON?
We will begin working on the Math 9 Specific
Curriculum Outcome (SCO) "Shape and Space 3"
OR "SS3" which states:

"Demonstrate an understanding of similarity of polygons."
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WARM UP:Find the lengths of the
missing sides (‘X" and "y"") in the
proportionaldiagrams below.Show
all work.

26.25
12.5
X 7.14
11 s
o y
3.F-S J S
0 Vg
=26.2S ~S.F
13.$
=l X= 214 T(“)p'n
2\ 22|
=34
26.25
12.5
X 7.14
11
y
A SOLUTION:
Scale Factor = scale/original
= 26.25/12.5
= 2.1
x =7.14/2.1 y = 11x2.1
x =34 y = 23.1
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=
@ 7.14

riginal
11

Yy
ANOTHER SOLUTION:
2625 =7.14= v
12.5 X 11
26.25 = 7.14 2625 = vy
12.5 X 12.5 11
26.25x = 89.25 288.75 = 12.5y
26.25  26.25 12.5 12.5
x=34 231 =y
HOMEWORK QUESTIONS?
(pages 329 /330 / 331, #4 to #6, #8 to #11 & #20)
(PS 35\ 0 &
Eop, O a) SF- %
— <0 - 23
. ion 000
= - 004
p) 0=29 9 Tail= 2-bem
3-004 D.004
= (A)OOOCM = Iqobcm
= @D"‘" = (gm
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PLEASE TURN TO
PAGE 316 INVIMSY.

This is a review of several properties
you should already know about
triangles.

Start What Should | Recall?

Where You
Are Suppose I have to solve this problem:

Determine the nnknown measures of the angles and sides in AABC.
The given measures are rounded to the nearest whole number.

I think of what I already know A
about triangles.

Isee that AB and AC have the 5 iy
same hatch marks; this means

the sides are equal. 7°

AC = AB B
So,AC=5cm

oh
[}

T know that a triangle with 2 equal sides A
is an isosceles triangle.
S0, AABC is isosceles. 5cm 5cm
An isosceles triangle has 2 equal angles
that are formed where the 7 37"
equal sides intersect the third side. B
Tuse 3 letters to describe an angle.

op
[}

50, ZACD = £ ABD
= 37°

Since AABC is isosceles, the height AT
is the perpendicular bisector of

the base BC. 5em 5em

S0, BD = DCand ZADE = 90°

I can use the Pythagorean Theorsm in £hil a7
AABD to calculate the length of BD. B D G

=

AD? + ED? = AP

3+ BD = 52
9+ 302 =25
9—9+ BD2E=125-9
ED? = 16
BD = V16
BD =4

316 UNIT 7 Similarity and Transfarmations
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A
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ZBAC=190-37-3)
106

I

3 cm

31

BD =4cm
S0, BC =2 x 4¢m
=8cm

1 know that the sum of the angles in a triangle is 180°
So, I can calculate the measure of LBAC,
ZLBAC + £ACD + LABD = 180°
ZBAC + 37° + 37° = 180°
ZBAC + 74° = 130°
Z£BAC + 74° — 74° = 180° — 74°
£ BAC = 108°

My friend Janelle showed me a different way to calcnlate.

She recalled that the line AD is a line of symmetry for an isosceles triangle.

So, AABD is congment to AACD.

This means that ZBAD = £LCAD
Janelle calenlated the measure of £ BAD in AABD.
£ BAD + 37° 4 90° = 180°
£BAD + 127° = 180°
£ BAD + 127° — 127° = 180° — 1277

LBAD = 53°
Then, £ BAC = 2 % 53°
= 106°
Cheek
1. Calculate the measure of each angle.
a) £ ACB by £ GEFand £ GFE
Fion.
A E
28
G

A
105°
5om 5 om
7 37
B D [
Scm

6 £ HJKand £ KHJ

Hepr
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SIMILAR TRIANGLES

TO IDENTIFY SIMILAR TRIANGLES:

* the measures of th& pairs ofcorresponding
angles must be EQUAL

OR

* the ratios of the lengths of the3 pairs of
correspondingsides must be EQUAL;S in
other words, corresponding sides are
proportional

MMS9, Page 344:

Properties of Similar Triangles S T
To identify that APQR and ASTU are similar, i a
we only need to know that: v

=/Tand ZR= 2U;or : ;

Srmilar Zm;j les

A

,‘ SN

R ¢ ¢ F

L. A“ﬁ‘e S arg (‘Onjrhg.\f I Side s are frofofilba«l

AD - fAic = fC

LA=!(D Given e DF EF
‘B=<t Given or €
~ A -pE==
¢C=cfF Given %(E)_KE RC

A RBC ~ BOEF by AAR |\ L ADEF by SS9
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ARE THESE TWO TRIANGLESIMILAR?

8 62° 75° A & 62
43° > P
43°
75°
C Q
EXAMPLE -MMS9, PAGE 344:
B A

These triangles are similar because: 62° 75°
/A=/Q =75

LB=/R=062°

LC = /P =43°

When we name two similar triangles,

we order the letters to match C

the corresponding angles. R

We write: AABC ~ AQRP

Then we can identify corresponding sides: 43~ P
AB corresponds to QR.

BC corresponds to RP.

AC corresponds to QP. Q
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EXAMPLE - How you showROOF OF SIMILARITY (AAA
in your work:

(NOTE: "AAA'" = angle; angle; angle)

/A = /Q (GIVEN)

/C = /P (GIVEN) o
S AABC~A QRP (AAA) | _,

AABC - ADEF

SYMBOL FOR SIMILAR TO

THIS IS CALLED A
"SIMILARITY STATEMENT
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ARE THESE TWO TRIANGLESIMILAR?

6.0 m

S
Q.0
ATsSR~APQR 60 .
L5 |%-o6
| A

EXAMPLE -MMS9 PAGE 345:

Find out if the corresponding sides are proportional.
ST 6.0

PQ 40 1°
IR _75 _ 4
PR 5.0 o
RS _ 9.0 _ s
QR 6.0 L5

Since the corresponding sides are proportional, the triangles are similar.
P and T are the vertices where the two shorter sides in each triangle meet,

so /P corresponds to £ T.
Similarly, 2 Q corresponds to 2 S and 2 TRS corresponds to 2 QRP.

So, APQR ~ ATSR
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EXAMPLE - How you show
PROOF OF SIMILARITY (RATIOS)
in your work:

PQ =QR=PR =2 T
TS SR TR 3

OR
RS =ST =RT=3=15 °
RQ QP RP 2

S APQR~A TSR (RATIOS)

6.0m

There are two angle theorems that you will need
for your similar triangles proofs:

1.OPPOSITE ANGLES THEOREM (OAT):

opposite angles are EQUAL ><

Ex.:
50°

X0

X=590° OAT

10
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2.SUM OF THE ANGLES IN A TRIANGLE
THEOREM (SATT)the sum of the angles in
a triangle is 180 .

Ex.: Calculate the unknown angle measure.

85°
25° x°
X<180-25-85
=710°  SATT

EXAMPLE:PROVEthat the triangles in the diagram below
are SIMILAR a

<T = <P (given)
<R = <R (0OAT)
<S =<Q (SATT)

S ARST~ARQP (AAA)

<TRS=LPRQ

11
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EXAMPLE -MMS9, PAGE 345 (continued):

In Example 1, we can say that ATSR is an enlargement of APQR
with a scale factor of 1.5.

Or, since 1.5 = %, we can also say that APQR is a reduction of ATSR
with a scale factor of %

We can use the properties of similar triangles to solve problems

that involve scale diagrams.

These problems involve lengths that cannot be measured directly.

EXAMPLE -MMSY9, PAGE 346:

At a certain time of day,

a person who is 1.8 m tall

has a shadow 1.3 m long.
At the same time, the shadow sun's rays
of a totem pole is 6 m long.
The sun’s rays intersect the
ground at equal angles.

How tall is the totem pole,

to the nearest tenth

of ametre? (g X = G (1.9)

8 1
X< ((g)
\.0 B 1.
D3 8.3 m
X= 6¢1-8)
(.3
:?,3\~\

12
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Merge these 2 diagrams together to see how the sun's rays work:

A
Sun's rays
B 6m

Now, you can prove that the 2
triangles are similar to determine
the height of the totem pole:

<B = <Y (given) h=?

<C <Z (common)
<A = <X (SATT)

S AABC~A XYZ (AAA)

Now that we have proven these two
triangles are similar, we know that
their corresponding sides are
proportional. We use two pairs of
corresponding sides to determine
the height of the totem pole:

AB = BC
XY YZ
h = 6
1.8 1.3
13h = 10.8
1.3 1.3
h = 8.3076...
h = 83m

x
Sun's rays
1.8m ./
y vt 2z
1.3m

Sun's rays

X

Sun's rays
18m ./

13
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EXAMPLE:

a) Prove that these

2
s

w (width) = ?

Lake

triangles are H
imilar.

b) Find the width 305 m
of the lake to
the nearest
whole metre.

a) <N=L{PRY qiven

‘H=<4TP8 given
{T=0LT shared
A TP ~ ATHN

X = SIS
230 210
x= 515(0
210
= S564.05m
a)<H = <P (given)
<N = <Q (given)
<J =<J (common)
.. AHIN~APJQ (AAA)
b)HN = HJ
PQ PJ
w = 515
230 210
210w = 118 450
210 210
w = 564.0476...
w = 564 m

230 m

) Q
2102\/\/

J

w=?
Lake

April 11, 2018

H

305 m

230 m

P Q
2101\)/

14
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EXAMPLE: D
a) Prove that these

2 triangles are
similar.
b) Find the width 98.3 m
of the river to
the nearest
tenth of a metre. PR 732m
C E
w (width) = ? River
B
D
a)<A = <E (given)
<C = <C (given)
<B = <D (SATT)
98.3 m
.. AABC~AEDC (AAA)
A 289m 732m
b)AB = AC c ;
ED EC W = 7|J/Y River
w = 28.9 l
98.3 73.2
73.2w = 2 840.87
73.2 73.2
w = 38.8096...
w = 38.8m

15
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WARM UP A
QUIZ: :
a) Prove Ay
that these A0
2 triangles A
are similar. y = o/ '
b) Find the
height of / \
g
the tree to B E C
the nearest 28
tenth of a At a certain time of the day, the shadow of a 5' boy is B'
metre. long. The shadow of a tree at this same time is 28" long.

How tall is the tree?

CONCEPT REINFORCEMENT:

MMS9:

Page 341: 4, 5, 6, 9, 11

PAGE 349: #4 (should say, "Are the triangles
in each pair..."), 5, 6, 7

PAGE 350: 9 - 11

PAGE 351: #12 TO #15

PAGE 352: #7

PAGE 378: #9 TO #11

16
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