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Unit Outline:

a. Review of Angle Theorems

b. Similar Triangles

c. Right Angle Triangle Ratios

d. Primary Trigonometric Ratios SOH CAH TOA
e. Sine Law

f. Cosine Law



Formulas you will learn
Right Angle Triangles SOHCAHTOA

: opposite a
sin(A) = g

hypotenuse 7

adjacent b
cos(A) =————=— c e
hypotenuse ¢ e

opposite

i adjacent
opposite a A
tan(A)=——=— b C
Q) adjacent b
Sine Law
For the Sine Law we need: - An angle and its opposite side, and one other piece of information.
- OR SAS, ASA [and ASS (use with caution!)]
A
a b c sin4 _sinB _sinC
- =— =— or - - C b
sind sinB sinC a b c
B C
a

The length of any side, divided by the Sine of its opposite angle is the same for all three pairs
If we are trying to find an angle, use the first form of the Sine Law (angles on top)
If we are trying to find the length of a side, use the second for of the law (with sides on top)

Cosine Law
For the Cosine Law we need: - 2 sides and the included angle.
- 3 sides
To find a side (have SAS): To find an angle (have SSS):
a’=b"+ = 2bc cosA A _a-b-¢
cosA=——
b —-2bc
C 2 2 2
2 2, 2 b -a-c
b°=a’+c*-2ac cosB cosB=——7"
—-2ac
B C g b
c*=a’*+b*-2abcosC a cosC =——

—2ab



7.1 Similar Triangles and Trigonometry

Getting Started
Terms you should already know. Match the term with the example:o

a) Ratio i) @ iii)
b) Proportion 5o 5 5
c) Congruent Triangles deml 4 o/ b LK Lox

d) Pythagorean Theorem AL 958370 70' . B c M N
e) Hypotenuse 4cm L

f)  Acute Angle

3
ii) —or3:50r3 w05

7

Angle Theorems you should already know:
on Supplementary angles add to 180°

s Complementary add to 90°
C Opposite angles are equal

.{g« Sum of interior angles in a triangle (180°)

Parallel line relationship@
€_ Alternate angles are equal (Z-pattern) Z—

Q Corresponding angles are equal (F-pattern) F

j Co-interior angles add to 180° (C-pattern)

g e
. A+8: |80




7.1 Congruence and Similarity in Triangles

Pl
Congruent Triangles exist when one shape can become another using Rotations (turn), Reflections (flip) or ‘
Translations (slide). Corresponding sides have the same lengths and corresponding angles the same angles. g
Similar triangles are triangles which have the exact same angle measures but | ' the side /| l
lengths may be resized. The triangles are then related by a scale factor/which is |\ : a ratio T

of corresponding side lengths stating how much bigger (or smaller) the second
is through/proportions, you can solve for the side lengths.

The following are similar triangles. Solve for x and y.

A ,1\'«12 c Y
c 7/.___’1, '\;12 J’-’-’- :
B 20 x
\ly. 3 ‘:L.%E) ¥
L (o

g >

What is the scale factor between AABC and APQR?

\¢ [.$ ~

IF

A'OQR 'S }_Fucf (ofﬁcf H’“" bﬂgﬁ,
2

Notation: ~
The ™ symbolis used to indicate similarity. The = symbol is used to indicate congruence.

When naming triangles that are congruent or similar, the corresponding vertices must be listed in the same order.
For example, if zZA=«D, +B=+E, and «C=«F, then ABC¥DEF. (ABC # EDF)

AABC ~ ARST. Complete each statement.
a) ZABC=£RsT d) ASTR~ & BcA

X sT  R¢ _RT
b) £BCA =¢ STR e) E:‘A—@" Ac

AR BC  Ac

9 fe=Tr 7w D 4skT=BAc



How do you know they are Congruent or Similar Triangles?

Congruence Proofs

Side-Side-Side (SSS)

If three sides of one triangle are congruent to three sides of another triangle, then the
triangles are congruent.

Side-Angle-Side

(SAS) >

If two sides and the included angle of one triangle are congruent to the corresponding
parts of another triangle, the triangles are congruent.

Angle-Side-Angle
(ASA)

If two angles and the included side of one triangle are congruent to the corresponding
parts of another triangle, the triangles are congruent.

Angle-Angle-Side
(AAS)

If two angles and the non-included side of one triangle are congruent to the
corresponding parts of another triangle, the triangles are congruent.

Similarity Proofs

Angle-Angle (AA)

If two angles of one triangle are congruent to two angles of another triangle, the
triangles are similar.

SSS proportional

If the three sets of corresponding sides of two triangles are in proportion, the triangles
are similar.

SAS proportional

If an angle of one triangle is congruent to the corresponding angle of another triangle
and the lengths of the sides including these angles are in proportion, the triangles are
similar.

Create a Triangle that is similar to AABC using a scale factor of Q {

9.2
i

Statement } Reason

P C, A E 31'\0"0‘\
A
— C 24
[~ 33cm s
| T 2 oe "1 ¥ Not smilar.
/. B [ Re '?_1 A —
24cm)| - 12 cmf‘ N /‘; " *

o5 s _—F &

/é?,/’ 3.7cm fo’O/TS om

C E

Homework: Chapter 7+ pgS79T a—F-Seca—+i12,To—

£ 373 @ ;0378:"{,-‘}1 81“-

Fear-

ASS



Example 7.2.1
a) Show that the two triangles to the right are similar, with reasons.

b) Determine x and y €3
/ / b . Z
a) Statement |Reason I{

cOCE=copn Fpat
cPEc=<DAR F ot

\)

a) aDEc~a 048 (AA~ )

[\
ra
- .
L=
[\
o0
=

2 X
b1 b) o
X

Example 7.2.2

A new bridge is going to be built across a river, but the width of the river cannot be measured directly. Surveyors set
up posts at points A, B, C, D and E. Then they took measurements relative to the posts.

What is the width of the river?

a) Show that the two triangles in this diagram are similar.
b) Determine the width of the river

a) Statement |Reason ‘Dl; “[ X
chocp | P (gven) T‘;

L AR =L(LE] OAT. m

S Ack ~a)CE (AAV)

In order to solve “real world problems” you have to be SURE that the triangles you are working with are similar.
All that is needed for proof of similarity is AA similarity.

Homework Chapter 7.2 pg. 386: 4+-8,.9 _16~—42-J4 ouchyyty
I'{Ig—l v! 8|q ' \
s -I-nv-j"‘ .



7.3 Exploring Similar Right Angle Triangles

AADE ~ AAFG therefore AD ~ AF

AE~AG
DE ~FG C
|-
{‘_' G~
hyp::ntenuse side ) /-
opposite E g
to LA e
"'. -
: '{"1’0.’ I I
side ad| tt .»_*’A
side adjacent to A D 5 v B
Use a ruler and measure the side lengths then calculate the ratios.
Trigonometric Ratios
Triangle Side Side
OPPOSITE ADJACENT HYPOTENUSE |OPPOSITE ADJACENT OPPOSITE
to <A to <A HYPOTENUSE |HYPOTENUSE | ADJACENT
AABC
AADE
AAFG
AAHI
Consider the picture:
/j( Notice that BC <AC, and that
/BDC < /ADC
This suggests that there is a mathematical relationship in triangles between lengths
of sides and size of angles That relationship can be described by what we call
4 TRIGONOMETRY!!
-




7.4 The Primary Trigonometric Ratios

Given the Right AABC

We use 0, Theta to indicate angle in geometry.
For /B or 6 we call side:

b-
a -
c -
The Trig Ratios
[
Sine: sin(B) = ,tf—
nyf
Cosine: cos (B) = ﬂ
o
Tangent: tan (B) = f-gg'
J
Examples AACT

ar X
Sine: sin(7) = IA‘}P - 1{

2
Cosine: cos (T) = /?':'?

Tangent: tan (C) = _—— = —

-

W‘ Sin 30 = 0.5
Aleweter G

or 30, &n - D.5
28
7
A
A 24 T

"SOH CAH TOA



7.5 Solving for Sides using the Primary Trigonometric Ratios

Solve for the unknown in the following:
\J\‘\L'\ t"L\L U\)\kﬂblﬂ’& ‘3

8*(““39{%)*3 ks (tan@):(%yj e atem do the Suitch

"
jx Sf.'\g'( = X Yonbkd = 3 ex S/~ d0°= -.’}—C—
| . ' Mt’l" L‘
M( % Sin QXO ‘hmﬂvl— i-}-— oy x= 1 1
L{L = K U# Yan 2 . :j

-

Notice: Pay close attention to when the unknown is in the numerator and when the unknown is in the denominator.

&C.,dc.

Steps to Solve: 1. Identify the giver}\angle you-arg-sghiing, R.--jl\,‘t 4,\ lg& Tria '65
2. Identify 1 known side and one unknown side. '

3. Write the appropriate Trig Ratio using #1 and 2 and solve

Solve for the unknown side in the fallowing examples
D 0
SR C(Ta

4 o
A 1 Sﬁ
. 55 o
RN P
ORIt Sin 2 12

T, (of%‘im’ | S
Tan )7 13

o o )

«-’( lb,l "\
(g TOA { g - ;
o
7.5 Solving for Angles using the Primary Trigonometric Ratios
-~ .- -1 -
To solve for the angle, you must use the Lnver §¢€ function, which is 54 ‘ N o5 \ tan ’
Solve for 6 in the following examples
_3
sin0=0.4782 ; tan6=2.01 cosf=¢
= oMl J) S B ol) /3
o= 5in 0 = an (OQ. o o ?,)
o

/2 D
b= ;u‘;’.(az b= (3.5 oS30



2. Identify 2 known sides.
3. Write the appropriate Trig Ratio using #2 and solve

Steps to Solve: 1. Identify the angle you are solving. @1_ 5'5
/

0 4 o
12.5 ‘\"W faﬂa‘l ‘3(4\!3
Sia @, ~
C 9 A
off _ 6 _ -_‘1_
ol R
/9
Rz $in '(-;5'})
£@= YL
Example 1.
In ADEF. £E=90".d =7.2cm. and f =5.8cm. the triangle. (pictures are your friends!)
D 'Tlg > ‘F;/\c{ q_u qnjlts an~d ‘.“ctf.;
g.ﬂcm . |
T 07 3
€ 71C,M p n y)
cDz fom (T8 : .
ch-51° 0-5I £z T2em
E = 10. e »,CT- e LPT.)
F =39(as7) [ -Sdem
Example 2.

A 6m ladder is leaning against a house. If the bottom of the ladder is 1.2m from the house.
determine the angle the ladder makes with the ground.

CA .
w¥ i (L2 /ﬂ\( amjlc of Fhe !wMCd
% Cos A: T Fhe jro-ucf ’s 8.5
piés - cos (5F)

&;({S\v_'{ o\t

(3, (6

Homework Chapter 7.5 pg. 404—2-5-8,9, 11, 13 (
qIR arﬁ"°’®



7.6 Solving Right Triangle Real World Problems

2onte] /
Angle of Elevation - the W\jl! Wy ]rrown o \/\orrzon

-—-—-—‘_———_________..--'—"'_-_
L\D({zfonj'@'l
Angle of Depression ° +t"~ ““J‘( ‘i_‘l:"_“_\, 'rram- &> — (

7.6 Examples

#4 A tree that is 9.5 m tall casts a shadow that is 3.8 m long. What is the angle of elevation of the Sun?

A h ﬂ\! a,\j(e N clcva'h’an
Twh= 5% 5 68.2°

_ tf - 1’3"”(%)
&d) eh= 6€.2°

#6 A building code states that a set of stairs cannot rise more than 72 cm for each 100 cm of run. What is the maximum
angle at which the stairs can rise?

#8 Firefighters dig a triangular trench around a forest fire to prevent the fire from spreading. Two of the trenches are
800 m long and 650 m long. The angle between them is 30°. Determine the area that is enclosed by these trenches.



#15 Avideo camera is mounted on top of a building that is 120 m tall. The angle of depression from the camera to the

base of another building is 36°. The angle of elevation from the camera to the top of the same building is 47°

a) How far apart are the two buildings?
b) How tall is the building viewed by the camera?

(/9 — . \10
3 \0«‘" 3{' - ’l— /// <
b Lo Gzt
fan 3k '[ RN 120m
20m| 22+ =
d= 6T 2w l \:\fi_l
A dichance Vol 75 165.2m 1wy
distance between
buildings
o\ T _: X (5“&.
5 | on "{7 '(!3”-2‘ A J

[(52 Tan YT =

177.dm = x
he Qo+ 717 174

The ‘4“5'5"3 's

29720 Aall!

Homework Chapter 7.6 pg. 412, #5, 7, 9-13, 16, 17
Understand that solving problems involves drawing a picture and then developing a plan to solve for the unknown. This

may take several steps, PATIENCE, and PRACTICE.



8.1 and 8.2 Sine Law

— gﬁf‘gﬂ\ Nethed

em——
For the Sine Law we need:

J
4
The Sine Law: /.f &

3.‘46 a b c sind _sinB _
= = r —_— pu—
sind sinB sinC ° a b

-An angle and its opposite side, and one other piece of information.
- OR SAS, ASA [and ASS (use with caution!)]

v/
/AN A

B C
a

The length of any side, divided by the Sine of its opposite angle is the same for all three pairs
If we are trying to find an angle, use the first form of the Sine Law (angles on top)
If we are trying to find the length of a side, use the second for of the law (with sides on top)

Ex1. Calculate

)sin72
'}__,, sl enter
X Sin 12

:(sin 60

l

a— 3.3

Ex. 3 — Find the Length of Side b to the nearest tenth

A

b@nc

Start w itk e unt*‘o""":

Sa"‘g(
5::- (6 ATe ) (5u\80
b

Cﬂo) nSS
1.4 w

it

b

AU

Ex 2. Calculate:

sind=(3172 11,
15
(5;"- 72) enter = IS enter

¢n A: ©.7608 ]
‘A = s:«"(o‘j_.‘!f\_%l;)\oﬁm( J

¢A=Yqs”’

Ex. 4 — Find <S to the nearest degree.

S tuct with +£\< wmkadwn

[0k x (/"'_) -{)x‘o(’
b
C 'j 1™

5,’45 - qugc' o
03,6’

LS = 0 -

x 12 ¢ter



A telephone pole is supported by two wires on opposite sides. At the top of the pole, the wires form an angle of 60°. On
the ground, the ends of the wires are 15.0 m apart. One wire makes a 45° angle with the ground. How long are the wires,
and how tall is the pole?

l( g,’.m"{(
it [\ (G o
5,‘n“[)

qs°

6o /2.2

11"2{( ) ¥ 2.r

Homework: Pg. 433 — 434 #2b, 3acdf, 4 — 8, 10, 11



34 )

JO

tan P 7 —

f- 4o (3)
cf-93 1

F e

S/ J\P
c.f:(?.\"

61+31-@
3/0-:@
sin b=
oS3



8.3 Cosine Law

Which Law do | Use?
Do I have a right angle triangle? YES - use SOH CAH TOA

*NO J

Do | have a CORRESPONDING angle and side pair in the triangle?  YES - use SINE LAW

*NO

Cannot use SOHCAHTOA or SINE Law Must use the The COSINE LAW

v/
For the Cosine Law we need: - 2 sides and the included angle. 5115 b

- 3 sides .Z; -

The cosine law is an extension of the Pythagorean theorem to triangles with no right angle.

To find a side (have SAS): To find an angle (have SSS):
e T B
c b
b*=a’+c*-2ac cosB
B C e d— B
c’=a*+b*-2abcosC a cosC=—— Py
AK‘{?— -xlz 14}"-& z.cosx x* - L
y J Cos X= -y =
~l~Ja.
Ex 1. Calculate aif ' Ex 2. Calculate <X if: )
2_ 292 42 |-1qpe
2:k%2 2(4)(6)cos 56 cos x = 45=32= a6 ] Auf

i WL y9ms Calc_lca*ez —2(3&2)(4.6) J- +ype A
3—7 ilﬁ/ |G .. W (28X ’%ﬁ_
ex=0§

Determine if you need to use the SINE law or the COSINE law for the following triangles:

a) oo AsA

1)

1\

\!

AAS

14.6 m

o
)
A
c~
®
g

159 m B

5/01 J D osiae Low



Ex. 3 — Find <A to the nearest tenth if a = 3m, b = 5m, anqbc =4.7m
$ss B e . 351
cos A e | > ¢hA=
?l’ 5/3-’ ‘{’1
T o
8 (oS A -L(f)(‘”)
I C A’ - 3{0‘1
Co8/T =
47 , 3899

AN

SAS ~cosne Law. L% =24t Jow €25 4
"’ L gt 2 2t <os 68

L* - 4928

07 17—  C
le:Zz.zM )

Ex. 5 The bases in a baseball diamond are 90 ft apart. A player picks up a ground ball 11 ft from third base, along the line
from second base to third base. Determine the angle that is formed between first base, the player’s present position, and
home plate. '

C‘“"H 70“/ RV as O\J-V{rv‘h-'lf(,.

=YY

Homework: pg 443: 2, 3a, 4b, 5bc, 7,9, 12
Homework 2: Solving Problems using Trigonometry 449: 1 -10, 15
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