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Review

1. Topics:
- Primary Trig Ratios (SOH CAH TOA)
- Reciprocal Trig Ratios
- Special Angles
- Angle Terminology (Principal, Negative, RAA etc.)
- Unit Circle
- Solving Trig Equations for angles between 0 and 360
- Trig Identities
- Sine Law and Cosine Law
- The Ambiguous Case
- 3D Trig Problems

2. Review Questions
Nelson Page 338 #s1 -4, 7acd, 9, 11 & 12

Labelling a Triangle
Given AABC, and using ~ A as the reference angle, label the sides.
A

ADJACENT—

(the side between
the reference angle

and the right angle)

HYPOTENUSE

(Looks across at
the right angle)

B C

\OPPOSITE

(Looks across at the reference angle)
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Primary Trig Ratios - SOHCAHTOA

There are three of these with the following formulas:

sinH:% cost9:ﬂ tanezﬂ

hyp hyp adj
where 6 is the measure of the reference angle in the question.

January 12, 2022

Example: Determine the length of the missing side

1. Label your sides Have: angle, hyp
2. Fill in Need: opp
12
rc]m Have: Use: sing =222
X yp Need: hyp
opp Use: sin(75) = ==
750 3. Sub and solve! 12
12sin(75) = x
11.6 cm =X

PP - ad] - opp -
sin [hyp cos |hyp tan|ad;

Solving for an Angle

When solving for an angle we must remember that what we
find is the ratio, not the angle. To find the angle we must use
the reverse lookup by pressing INV, SHIFT, or 2nd on the
calculator with the appropriate trig ratio.

Have: opp, adj
Need: angle A
12 cm Use: tan

tané?:ﬂ

A adj
17 cm 12
tan(A) = —

(A) T

A=tan'(12 + 17)
A =35.2°
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Word Problems

The key to solving word problems is to have a good diagram!

1. Sketch a diagram (include measurements)

2. Label the three sides and determine the reference angle
3. Choose the appropriate ratio using (Have/Need/Use).

4. Determine your missing information.

5. Write a concluding sentence.

When talking about angles, we need to have a reference point.
Sometimes, we use an angle of elevation (inclination) or an
angle of depression (declination).

horizontal

A —ll
-~ {/ angle of
,J’:]ngle of : \\depression

-~ elevation
=367 |

J horizontal

~
%

~
~
~
~ AT T
~ -——_-——I

Reciprocal Trigonometric Ratios

We can flip the primary trig ratios that we know to give
us the reciprocal trig ratios. This is most useful in a
presentation sense, but not as useful in calculations.

cscl = _1 :hyp secd = L _fp cotd = L _aq
sinf opp cos@ adj tand opp
Cosecant Secant Cotangent

The third letter of each reciprocal ratio links to
the ratio that you are flipping.




4.90 Review - NEW.notebook January 12, 2022
Special Triangle # 1

Quir first special triangle come from a square with
side length = 1.
A B

We can cut this
square into two
congruent right angle
triangles. Because
the triangles are
congruent angle A
and C are split
exactly in half.

Special Triangle # 1

If we look at one triangle that we created we will
get 3 exact values:

A

Special Angles:
2 i 0 = |
usS J’— sin 45 ﬁ—

COS 45° = —-—""‘
0 45 JZ
tan 45° = |




4.90 Review - NEW.notebook January 12, 2022

Special Triangle # 2

Our second special triangle come from an
equilateral triangle with side length = 2.

We can cut this
triangle into two
congruent right

angle triangles.
Because the triangles
are congruent angle A
is split exactly in half.

Special Triangle # 2

If we look at one triangle we will get 2 sets of

exact values.
A

Special Angles:

Z 3005:? sin 300 = ..-’;T Sin600=__.‘)§3—_—
o cos 30° = J__if’ cos 600=—-:2£_-'
L0
B s tan30°= —= tan60°= J3
’ 3
=3
b=l
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Angle Terminology

From here we will define the following:

- Principal Angle

We are going to base angles on the Cartesian Plane.

L

- Positive vs Negative Angle Measurements

- Related Acute Angles

- Coterminal Angle \

CAST Rule

(cos, sin)

217

We use the letters C.A.S.T. to tell us|what is positive in the given quadrant

C - cos A - all S -sin T - tan

Where the ratio is not positive it is negative!

We can summarize the positive/negative values using
C.A.S.T. Rule.

We are talking about the value of the ratio not the angle!

the
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Warm Up:
Find all solutions for 8, where 0 < 6 < 360.

a)sing =-0.6723 b)cosd =0.4291 c)tanp =-1.237

S = (06’»}22)6 =GE (6 473D

o = - 42° o =4£5° ©= ’ﬂ“‘(“lw)

\
N
N
D

0
l
0
I
A
0

eggéo—i{-?_ 6: 20’5 ("‘3:360;S|
= 3

Trigonometric Identities

Identity: a mathematical statement that is true for all values of
the given variable. If the identity involves fractions, the

denominators cannot be zero. Any restrictions on a variable must
be stated.

- Identities are like puzzles: we have to rearrange equations
until they match

- We set up identities in the form LS | RS (left side, right side)
and cannot move terms or factors from one side to the other.

- We have 2 main identities from which many others can be

formed.
1. Quotient Identity (Q.I.): 2. Pythagorean Identity (P.I.):
tan = sind sin?@ + cos?0 = 1

cosO
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Pythagorean Identity

We can rearrange the Pythagorean Identity to get two slightly
different identities:

sin®0 + cos?0 = 1

1. sinPB + COSZG-/S«M?G =1-3sin?0 (subtract sin®® from both sides)

cos?8 =1 - sin%6

2. sin’0 +,COS{9 - ©=1-co0s?0 (subtract cos?® from both sides)
sin?® = 1 - cos?6
sin2B + cos26 = 1 sin20 + cos26 = 1
sin20 sin20 sin26 c0s20 co0s20 co0s20
1 + cot20 = ¢sc20 tan20 + 1 = sec206

Reciprocal Identities

Recall: we also have our reciprocal identities:

cscO=_1 sec©=_1 cot©=_1
sin® cosd tand
Simplify the following expressions:
a) cosBtant b) cotBsind
WS = @se O

:%-—@xéef@’ Swie |
:§/I\J© = 50

where sin@ # 0

where cos #0
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Prove the following identities

a) tanB = _sinB + sin29 b) _sin28 =1+ cosb
(cosB)(1 + sinB) 1 - cosB

- gﬁﬁ&@?
CosoLHrm oSO FO

= O > o+
(SO S

— 7ANO

=/S

The Sine Law
Use this when we know an angle-side pair and one other side

or angle.
C Solving for a side length use:
b a a_ _ b _ _¢c
sin A sin B sin C
A B Sub in the values and solve

c

to find the side length.

Solving for an angle use:

sinA _ sinB _ sinC

a b c

Sub in the values and find the inverse sine of the ratio.
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Example
Find the side length ¢ c b
x sin(C) B sin(B)
66°
3.7m C 3.7
sin(66)  sin(54)
540
A c 8 _ 3.7sin(66)
~ sin(54)
c=4.178
c is about 4.2 metres long
Example - -
Find the size of angle A si(4) = sin(€)
a C
C
sin(A) sin(56)
569 =
48m 4.8 7.2
(A — 4.8sin(56)
sin(A) = =5
A 7.2m B

A = sin~1(0.5527)
A =33.55
Angle A is about 34°

10
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The Cosine Law

Use this when you know all three sides of a triangle OR
you know two sides and the contained angle (SAS).

A Solving for a side length use:
az2= b2+ c2- 2bccos(A)
b2= a2+ c2- 2accos(B)
B a ¢ c2= a2+ b2- 2abcos(C)

Sub in the values and find the square root of the answer.

Solving for an angle use:

b?% + ¢c? — a2 a® + c? — b? a? + b? — ¢
— C) =
he cos(B) ac cos(C) 5ah

cos(A) =

Sub in the values and find the inverse cosine of the ratio.

Example
Solve to find side length a
X a? = b? + ¢? — 2bccos(A)
53m a a? = 5.32 4 4.7%2 — 2(5.3)(4.7)cos(43)
a? = 13.74395859
430 B
A 47 m B a= VANS
a=3.707

a is about 3.7 metres long
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Example
Find the size of angle B

C

46m 51m

A 57m B

a® + c? — b?

cos(B) = S ac
gy o 3124572 — 467
cos(B) = 57
37.34
cos(B) = tg14

B = cos1(0.6422)
B = 50.04
Angle B is about 500

sin(A) = %
bsin(A) = a

The Ambiguous Case

This is when there could
be TWO possible triangles
based upon the given
information. Use the
expression to check if this
is the case.

bsin(A)<a<b

12
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Compass Direction

N = 0°

N50°W
500 E70°S
W = 2700 — E = 900
S25W
250
S = 180°

You may also use BEARINGS to measure direction. These
are always:

e measured from North
e measured in a clockwise direction
e given with 3 digits

Other Word Problems

Recall angles of elevation and depression. These are always
measured with reference to the HORIZONTAL.

Elevation (inclination)

Horizontal
Depression (declination)

You can also make use of
the property of alternate
(Z) angles being equal.

Also if you know two angles in a triangle you can use the
180 rule to find the third.

13
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Example:
Bunter is on a 50m high bridge and sees two boats anchored below.

From his position, boat A has a bearing of 2300, and boat B has a

bearing of 120°. Bunter estimates the angles of depressions to be 38°

for boat A and 35¢ for boat B. How far apart are the boats? ,\)
m

o

St =49 =2 y@h

- ég-él-f' ?". Lf"z
—2(6‘*.0)(?(- AGUN

0\1 = 1231"!. ;‘g

14
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