8.1A — Sine, Cosine and Tangent Right Triangles K-e/% .

Learning Target: to use the ratio of the sides of a right triangle to solve for angles and sides.

Toolkit:
- Pythagorus
- Labeling the sides of a triangle
- Similar triangles

Warm up | Label the following triangles with hypotenuse (hyp), opposite (opp) and
adjacent (adj), with respect to the angle indicated:

adj

Ratios in Right opposite

Triangles In the four similar triangles below, consider the ratio e
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Fundamental | Each triangle uses an angle of O

Trigonometric 1

¥ 2
Ratios | The values for the —2P25¢ Q

hypotenuse

21
Each ratio is the S(iy)-£ ( ’-2':3

This will always stay true if the angle is the SAm—<€ and the ratio between
the sides are the S oA\yn-€ 3




Example 1

Example 2

Using the Trig
Ratios

Example 3

The three trigonometric ratios are as follows:

Sine of 6: Cosine of 8: Tangent of 8:
sin @ = OPposi*\Q cosf = Qd acen't tan 6 = OPPOS e
‘mj potenuse hj(,cﬁenuse , QO\ 0ce(\ 3
= °pP > od | - Cpp
a1 hy P ad|

The best way to remember the three ratios is to use the phrase'
O
SORCAWTOA o S& (2T 2

Use a calculator to write the ratio in decimal form (to 4 decimals):
make sure your calculator is in degree mode

a)sin35 = 0+5736 b)cos35 = O.X142 o) tan35 = 0.T100 2

Use a calculator to solve for 8 to one decimal place:

use the sin™! ,cos™ tan~? buttons when we are missing the angles. These
are called the inverse trigonometric functions.
a)sinf = 0.5687

&: i (0.54687) © 34,7
b) cos 8 = 0.5687
& = cos™ (0.5687)% 55-3°

c)tan 6 = 0.5687 6

0= ton (0.5687)= 29.6
We can use the trigonometric relationships between angles and the sides of a
triangle to find missing pieces of information from the triangles given.

To find a missing angle:

Step 1: Label the triangle using hyp, opp and adj using the missing angle as a
reference.

Step 2: Choose the trigonometric ratio that matches the sides given and set up
the equation.

Step 3: use the inverse trigonometric function buttons to solve for 6.

Find the missing angle: Wwe  have
a) b) OPP (;‘-;31:) C?‘,}",G‘l C‘C! f
A 9 c ! '
wYP B Wi 4ond= OPP
ha P 13 (.ch.l 3
15 a{_)? . & J
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: tonb= L
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4 G ol)‘ c B e s
WE nave opp and hyp se 6 = ‘(fah TS)
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Example 4

To find a missing side length:

Step 1: Label the triangle using hyp, opp and adj using the angle given.
Step 2: Choose the trigonometric ratio that includes the angle given, the side
given and the missing side.

Step 3: Set up the trigonometric equation.

Step 4: Use cross multiplication to solve for the missing side length.

Find the missing side:

a) b)
WP
7 Wy¢
opp Y Z opp
age e
X at) X® 54
we \have h:}p W hoy & opf but eed
Lo Y\,Q_!_d Q - Od} ) SO
so _ tond - =0F
cos 6= ﬂt a9
e ¢ ton Hb= 7
cOS 3q X v L N
T X ton b = I
TanHdb tantb
x "I 6053‘]
f———--— tonHb




8.1B — Sine, Cosine and Tangent Right Triangles

Learning Target: to use the ratio of the sides of a right triangle to solve for all angles and sides of a
triangle.

Toolkit:
- Pythagorus
- Labeling the sides of a triangle
- SOHCAHTOA
Warm up | Find the missing angle: Find the missing side:
C ad ] B
opp 12 nyy op P
. X
B 13 A A 32° —
V\kj r 13 0(.“ ) ¢
Cos @ = OdL ton = ©PP
cos8=12 H-cos ( ton3 2= X x:\%jgn?).?
|3 <22 6° \3 \ =% . \
As long as we have a right triangle with 2 pieces of information, we can
calculate all of other side lengths and angles. This is called “solving” the
triangle. To solve a right triangle, we can use SOHCAHTOA, the Pythagorean
theorem and the sum of three angles in a triangle are 180°. Our final answer will
have all three angles and all three sides.
There are many ways to solve each right triangle.
Example 1 | Solve the right triangle: _ - LA =
. GBS e 139°
°pyY ‘mee' °PP — 4an 51=
; EER P'C’
9 In \ix‘ \,} {7 ) ?
RhC= ‘\ 7 3 Yol
+on 5) ‘.
B
B
snd=cepPP
nyp LB = 39
SWNG = A AR = Wb
ﬁ' B | g_ C =3 7 N % ‘h




Example 2

Example 3

Solve the right triangle:

VAT ?6‘\'“03:»( ws

A 9\2_‘_ W= C?_
9 q*«\2* ct
<) + \H"i_‘_'_(.z
C 12 {i"i'éigz
VYJEJ
£ B )
4on b= 0PP <5
/B=530"
AB :3(0 Q\
4B 15
é;)lve the right triangle:
C L P
Z=90-408
=906 ~ 53
A 5m = B \5 3_’ \
e LB: |
sin B+ 0FF cos&=ad;
"9 T
sn 237 AC cosp 3= 8C
5 5 3 e
PrC =5 sm53 [?,C 5. cosSS Zfﬁ q._o__._«
0.0 | ‘ - 3o oj fe= 1.0
\-'//J L Bc 3.0

e —— e




8.3 — Special Angles

Learning Target: to use the ratio of the sides of a right triangle to solve for angles and sides.

Toolkit:

- Pythagorus

- Labeling the sides of a triangle
- SOHCAHTOA

45°

30° —

—45° - 9(Q°

Triangle

60° —90°
Triangle

There are two triangles that are often seen in mathematics (especially Pre-
Calculus 11/12). We can use these triangles to shoe the exact value for the
trigonometric functions.

The 45° — 45° — 90° right triangle is an
P \/_ \SosCeIeS triangle with two equal sides of 1.
2
1 Use The Pythagorean Theorem to show the length of the
hypotenuse is V2: cr
450 0‘2 b =
- Z
1 \2 + \2= ¢
' “2.
‘ & ‘ = \r__._-
—= o = N o
' t .- 2 ‘QC;L """)’ C '."._-]
sind5 = 0PP .| .| cos45=5d; | ) | tan45=opp | !
o | o] e |
: . N2

59, 1

We start with an equilateral triangle with all side

]engths of 2. Each angle in an equilateral triangle is
_60%

By drawmg a line down the middle of the triangle, the

base is divided into two equal parts.

Use The Pythagorean Theorem to show the length of

e

the line drawn: o +b1_C2 _‘al ;3
al= ¢t-b?

1291 % a=\3
B Q1‘~=~ q"’ \
This creates the 30° — 60° — 90° triang]e.
O
J \E"); sin30 = —— c0530=M_‘l;)’
A 2
A “o C tan30 = |




Example 1

Example 2

Example 3

sin60 = §3 cos60 =1 _ tan 60 = E N \]3
2 \

Find the exact value of Singif 6 =90
ek R
S\n(qO } = s H5 :\

™
i
’ 2 Now us¢€
3 i
S\ r-:};:“\j\_s o ol |
e +r\0r‘%12’$
Find the exact value of cos 20 if 8 = 15
cos{218) - (0s 30O :\\Jz ’}
7 . 2 |
ey U /
STETY speaal
+ri0m3|,e<;
£anHS

Find the exact value of tan 30 X cos 45 + g0
+ Rememi 2er pedmos #




8.4 — Applications of Trigonometry
Learning Target: to apply trigonometric concepts to solve word problems

Toolkit: _ e
- SOHCAHTOA % 3 ngles 10 any -yl-p\a,‘a'e
- ~ Equilateral, isosceles, scalene ~
G A sides equal Thwo sides eqal O o sides equal add o [80°
- Horizontal vs. Vertical I
—

Terminology:

Angle of Elevati
ngle of Elevation Angle of Depression

Object
Horizontal
Angle of elevation Q

'Ll.llo s Angle of depression

ek,
Horizontal
Object

Ex 1) Standing 250 metres from the base of a cliff, there is a 31° angle from your

. ot
) “c 0( 5\.@
AN

feet to the top of the cliff. How tall is the cliff? round 1o nearest tenth
S,
. A, souse fan’
s 250
= o /x
L 3l° tan 31°F (2
250m ; 50/

The citFis

= {tan 31°) X250
x = (tan 1) 150.9m tall

x = 150. A

Ex 2) A Douglas Fir tree 85 feet high casts a shadow of 47 feet. What is the angle of

elevation of the sun? tound  +o rearest tenth.

% 12) So use fan!.

SC“\"’ opp : P 3 The angle oF cleva{'ioa
e S £6= tar %%) of %?Sun Is é“o

IR L6 = tad(1.80851)

) Lo=6].]°




Ex 3) A pilot is required to approach Vancouver airport at an 8° angle of descent
(angle of depression). If the plane is travelling at an altitude of 10 000 ft, at
what horizontal distance from the airport should the descent begin?

Ao°- 8°. round to nearest ;TMH\

Afrpar‘\’

(’[l_‘,an 89‘07’ I%OIEE)NM o [ Tke descen+ Sl'\w{o( Ae A

‘ W‘/\en -H/\e hom’zam%l J:‘Jnme
- (£aa 82°%)R10006
X = @ 93 )K +0 _(‘l‘e a.‘r'ogr-’- ',$
1171153.7 F+ | 71153.7 £

Ex 4) The equal sides of an isosceles triangle are 30cm, and the third side is 36 cm.
Determine the measure of the interior angles of the triangle. rouad to pearest {qu
’-‘-‘.-_—'-_-—'-"-—\—_

* anales opposite egual sides are equ.
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% (
L2 [B 1 ]
- © 19 H, S
fremmers 3Gy
A ( ‘f’op M(\ile is [90°-53.1°-53.1°
. H i SO Us¢ cos - - 75.80
Cos© = 2

e ' The Hiree interion anﬁles are

LO= C,os"C%\ 53,!"/ ge, fo/ anel 738°
O = c,os"(o.é} T

[ =53.1°
('V boftem lePt anA_éOHDM Nﬁ&anﬂk’s are édﬂl 5 3,1° ./




8.5 — Compound Trigonometry Applications

Learning Target: to apply trigonometry to solve problems, sometimes with two right triangles

Toolkit:
. SEGE Bl
- Making a PLAN to solve the problem
- g +b*=,?

Angle of elevation:

Angle of depression:

Ex 1) The top of an arbutus tree broken in the wind hits the ground 16 metres
from the base of the tree. If the top of the tree now makes an angle of 22°
with the ground, what was the original height of the arbutus tree?

Round to nearest tenth

@ ¥ ONSinal hc;@H‘ ot dree js x + \/ I

e - F“’W( X ﬁnJ y! /fi

e N TN

4 helaH‘ X 4\/
= 6.46+17.26

(Jca A= x“é csfm"é
R | e
! The orian'aa, ha:‘alnl

cos 32°
wag 23,7,,1

Ex 2) An isosceles triangle has a base of 28 in. If the le%s (the two equal sides) meet
at an angle of 34°, how long are they? (=

: A use -,H use cos

Round to nearest tenth

R o 3/‘(' =
34 |7 ( 2) ‘;g) SO Use Sin’.
x p'é
; A
| ! Sin '70_ e
—%n U 4
/ ' x = -

fn ,70

N
&
~—
=
(U
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Ex 3) The CN Tower is 1815.4 ft high. Ms. J measures the angle of
elevation to the top of the tower at 36°. Mr. Lefsrud, directly opposite
the tower, measures the angle of elevation to the top of the tower at 23.5°.
How far apart are Ms. J and Mr. Lefsrud? Round to nearest tenth

dls+a4re apm}”
s X +y

= 44.68+ 417513

i e gt TQ
Find x 7?\. use{m[ ﬁé.#_ A use{'om 26673 8F+
’ o _ 18154 —
_Eﬁm ?)6: = 1815, {:qn ’;3 S - Y D
\“‘“‘_,.—3(_ k__,) ~
7z = 18184 Y = 1315: Ms. T and Mr.uﬁm
Lan 367 Zan 13.5°

are o 13,8 H-
apaH-

Ex 4) A lighthouse keeper, Mr. Trig, who is at the top of a cliff 300 m above sea
level, spots two ships directly off shore. The angles of depression of the
ﬂr Tf:\s ships are 4.5° and 6°. How far apart are the ships? Round 1o nearest tenth

did‘ance be!'wcgn SIA{PS (d):
d=y-

d = 38l].36-2854.3|
d=957.6m

The ships are 957 bm agart
Find Y usmq fa»qe r‘tqH' hmv\&le' M;_Lnﬂ_iﬂlﬂﬂ_méﬁ'_f:mn&h

%y 9

—ﬂw% use ﬁzn i ’X‘ | use 'ka,q.

{;a L{ 5o~ 300 3?/0 'f:an 601,_.“2_360
_ 300 __ _ 300

Y tan 4.5 'b’M o

d’:ﬁg—sn,%m
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