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Chapter 4, 8 and 10

The Trigonometric Functions
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Coterminal
Positive = θ + 360
Negative = θ - 360

360° is 2 rads

SOH CAH TOA
S=O/H, C=A/H, T=O/A

Depression

Elevation csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A

Definitions
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Angles Formed by Rotation

• Positive angles can also be written as negative
angles: clockwise rotation

• Also, denoted by Greek letters.

Initial side

 =  - 360
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Angles Formed by Rotation

• Write -75 as a positive angle.

Initial side

 = -75
 = 285

360 - 75 = 285

The angles,  and 
, are called 

coterminal angles
since they share the 

same initial & 
terminal sides.
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• 360° = 2 radians = 1 revolution
• 1 degree = 60 minutes
• 1 minute = 60 seconds

Angle Conversions

 42.65
60
2565'2565
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Convert 32.459 to 
degree/minute/second form.

"4.20'2632
6034.0'2632

'34.2632
60459.032

32.459











Convert to degree/minute/second form. Do examples then class do some
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Standard Position of an Angle

• If the initial side of the angle is the positive x‐axis, 
and the vertex is the origin, the angle is said to be 
in standard position.



x-axis

y-axis
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Standard Position of an Angle

• The terminal side of an angle is uniquely 
determined by knowing that it passes through 
the point (x, y).



x-axis

y-axis

(x, y)





Note: can go round more than once
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x

y

A

Regardless 
how far p is 
away from  A, 
the size of the 
angle will never 
change.

p1

p2

p3

Therefore, the ratio between the lengths of 
the sides will never change.

Determining the 
Trigonometric Ratios
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x

y

A

We label the 
right triangle 
as:

y

The trigonometric ratios are defined as 
follows:

Determining the 
Trigonometric Ratios

x

r
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csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A
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Evaluating the Trigonometric Functions

• The values of a trigonometric function are 
dependent on:
• The ratios of the sides 
• The Pythagorean Theorem
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8.5

Example

• Find the values of the trigonometric 
functions of the angle whose terminal side 
passes through (8.5, 3.2).

sin A = 3.2/9.08 = 0.352
csc A = 1/0.352 = 2.838
cos A = 8.5/9.08 = 0.936
sec A = 1/0.936 = 1.068
tan A = 3.2/8.5 = 0.376
cot A = 1/0.376 = 2.656

3.2



csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A



csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A

Draw
Label
sohcahtoa
Pythagoras
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csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A
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A
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Ch. 4.3: Values of the Trigonometric 
Functions

• Using our understanding of the 30˚-60˚-90˚
triangle and the 45˚-45˚-90˚ triangle, 
trigonometric ratios can be readily 
determined.

• Scale drawings of these triangles are used to 
calculate these ratios.

• It is helpful to be familiar with these values 
as they commonly occur.
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Values of the Trigonometric Functions

• The 30˚-60˚-90˚ triangle:

 The 45˚-45˚-90˚ triangle:

1
2

3

30˚

60˚

90˚

45˚

45˚

90˚
1

12

Ratios (sin,cos,tan) ?
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• If sin A = 0.496 then A = sin-1 0.496
• Before you begin, do you want the angle in 

degrees? If so, make sure your calculator is 
on degree mode!

• A = sin-1 0.496 = 29.74°

Finding Unknown Angles
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Find the missing θ or x in each of the following 
Sin θ = 0.9
Cos 65 = x
Tan θ = 0.4
etc
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Ch. 4.4: The Right Triangle
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COMPLETE for ALL 
sides and angles

.Trig functions

.180o

.Pythagoras
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Coterminal
Positive = θ + 360
Negative = θ - 360

360° is 2 rads

SOH CAH TOA
S=O/H, C=A/H, T=O/A

Depression

Elevation csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A

Summary
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Chapter 8
Trigonometric Functions of Any Angle
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Mapping the Cartesian (xy) plane.

x-axis

y-axis
Quadrant I 

(+, +)
Quadrant II 

(-, +)

Quadrant III 
(-, -)

Quadrant IV 
(+, -)
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An Angle in QII

x-axis

y-axis

Quadrant IQuadrant II

Quadrant III Quadrant IV

135
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An Angle in QIII

x-axis

y-axis

Quadrant IQuadrant II

Quadrant III Quadrant IV

245
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An Angle in QIV

x-axis

y-axis

Quadrant IQuadrant II

Quadrant III Quadrant IV
300
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The CAST Rule

x-axis

y-axis

QI

All trig 
functions are 
positive.

QII

Only the Sine
function is 
positive.

QIII

Only the 
Tangent 
function is 
positive.

QIV

Only the 
Cosine 
function is 
positive.
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Useful relationships
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Is it positive or negative?
Make up angles then ask if functions are positive

csc A = 1/sin A
sec A = 1/cos A
cot A = 1/tan A
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Ch. 8.2: Trigonometric Functions of Any 
Angle

• Given an angle in any quadrant, we can 
determine the trigonometric functions of 
that angle.

• Given the trigonometric function(s), we can 
determine the angle in any quadrant.

• When determining the angle in any 
quadrant, we need to make use of the 
reference angle.
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Reference Angles

x-axis

y-axis



• The reference angle,  , of a given angle is the 
acute angle formed by the terminal side of the 
angle and the x‐axis.
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Reference Angles

• The general formula for finding the 
reference angle is:

    FFF  22 180)(
 The sign used depends on the sign of the 
function in the second quadrant.

 F represents any trigonometric function
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Example

x-axis

y-axis

135˚
 = 45˚

• Angle 45 is the reference angle to 135.

   
   


FFF

FFF



135180)45(

180)( 22
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Steps to Finding Trig Values in any Quadrant

1. Plot the given point.
2. Identify the reference angle & label the sides 

accordingly.
3. Find the reference angle using tan‐1.
4. Add the appropriate degrees to obtain the angle 

looking for.
5. Either use the calculator to find the trig functions or 

use the given information. You may have to find the 
hypotenuse using 

22 yxr 
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Finding the Reference Angle

 The required angle  is found by using 
the reference angle as shown:

 =  (Q I)
 = 180˚ ‐  (Q II)
 = 180˚ +  (Q III)
 = 360˚ ‐  (Q IV)

Show as Physics
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The Quadrantal Angles

• These angles are represented by the x and y
axes.

• They are 0, 90, 180, 270 and 360.
• Their terminal side lies on a coordinate axis.
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Negative Angles

• To find the values of the functions 
of negative angles, we can use 
functions of corresponding positive 
angles, if we use the correct sign.

   sinsin 
   csccsc 

   coscos 
   secsec 

   tantan 
   cotcot 
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Ch. 8.3: Radians

• Procedure for Converting Angle 
Measurements
• To convert an angle measured in degrees to the 
same angle measured in radians, multiply the 
number of degrees by  rads/180.

• To convert an angle measured in radians to the 
same angle measured in degrees, multiply the 
number of radians by 180/ rads.



360° is 2 rads

Or use conversion factors
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Deg to rad
Rad to deg

360° is 2 rads
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rs  







2
2

sec
rA tor

rv 
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Chapter 10
Graphing the Trigonometric Functions
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Ch. 10.1: Graphs of y = asinx & y = acosx

• The angles of the graphs of the 
trigonometric functions will be 
expressed in radians.

• In this way, both the independent variable 
and the dependent variable are real 
numbers.
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The Periodic Curve

• y = sin x and y = cos x are known as 
sinusoidal or periodic functions.

y = sin x y = cos x
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Key Points on the Normal Sine Curve

1. 1st intercept: (0, 0)

2. 2nd intercept: (, 0)

3. 3rd intercept: (2, 0)

4. Maximum: (/2, 1)

5. Minimum: (3/2, -1)
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Amplitude

• All y‐values obtained for the graph of   y = 
sin x  and y = cos x are to be multiplied by 
a.

• The amplitude increases by |a| amount.
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Amplitude

y = sin x

y = 2sin x  Note the location of the 
5 key points used in 
graphing.
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Amplitude

y = sin x

y = ‐2sin x

 The negative reverses 
the direction of the 
graph. 

 The intercepts remain 
the same but the 
maximum & 
minimum are 
reversed.
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Do (plot –π to π) 
y=sinx
y=3cosx
y=cosx
y=‐4sinx
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Ch. 10.2: Graphs of y = asinbx & y = acosbx

• When graphing y = sin x  and y = cos x the values 
of y repeat every 2 radians.

• We say that these functions are periodic and have a 
period of 2 rads.

• Graphing y = asinbx or y = acosbx

• Period = 2π/b                
• We still use the 5 key values to sketch a 
trigonometric function to include its period.
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y = asinbx

Period = 2π/b 
a = amplitude
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Period

y = sin x

y = sin 2x

 There are twice 
as many cycles.

 Once again, note 
the location of 
the 5 key points 
used in 
graphing.

y = asinbx Period = 2π/b 
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Ch. 10.3: Graphs of 
y = asin(bx+c) & y = acos(bx+c) 

• The effect of c in the equations               y = asin(bx+c) and y = acos(bx+c) 
• shift the curve to the left if c > 0, or 
• shift the curve to the right if c < 0.

• Displacement or Phase Shift:
• The amount of shift is given by -c/b.
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Displacement
y = asin(bx+c) & y = acos(bx+c)

y = sin x

y = sin (x + /2)  The 
displacement is 
negative (to the 
left) for c > 0.



Copyright © 2005 Pearson Education Canada Inc. 10-80

• BE ABLE TO FIND THE AMPLITUDE PERIOD AND DISPLACEMENT

y=a sin(bx + c)      & y = a cos(bx + c):

• Amplitude = |a|
• Period = 2/b
• Displacement = ‐c/b
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4.1  1,2,3,4 
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4.2  1,3,5 
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4.3  1,2,4,5,7 
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4.4  1,2,3,4 
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COMPLETE for ALL 
sides and angles

.Trig functions

.180o

.Pythagoras
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8.1  1,2,3,4 
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8.2  1,2,3,4,5,8,11 
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8.3  1,2,4, 7 
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8.4  1, 3,4,6 
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10.1  1,2,3 
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10.2  1,2,3 
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10.3  1,2,4 
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