Using and Understanding Trig Functions for Positiveand Negative Angles

The Three Trigonometric ratios are

sin = opp coso :@L
hyp hyp

The x-y plane is divided into 4 quadrants

G

tan6 = 929

adj

+%0 .
-N0
T
J Qnd \st
2" 5t quodtant | quadiaat
quadm/nt q\mdmnl .
. . -\&0 O or
+180 = O or 3 Gyt 36
3 d L\_L‘k 3bo quadrant q uadcant
quadrant quadrant
-q N
+270° g
Example 1. Draw the line OP, where O is the origin, amelangled makes an angle with
the positive x-axis.
a) +70° b) -200°
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Equivalent Trigonometric Ratios

For all values 09, the definition of si®, cosd and tard are taken to be...

sing =¥ wherex andy are the coordinates of P and r is the length OP
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If0 is acute ID is obtuse

Some definitions are:-

sin90 =1 sin(—90)= -1
sin180 =0 sin(—180)=0
sin270 = -1 sin(—-270) =1
cos180 = -1 cos(—189 = -1
cos(—90)=0 cos90 =0
cos450 =0 cos(—450) =0
Why?
sing = Y for sin 90°
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Example 1. Find the value of cos 810°

810 = 360 + 360 + 90
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For Tan
a) Tan is indeterminate whéris an odd multiple of 90°.

Wheny=0 ta® = 0. This is because when P is at (r ,0) or(3)
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b) Tand6 =0 Wherb is 0° or an even multiple of 90°
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Expressing Angles in Term of Equivalent Acute Trigmometric Ratios

180°

Why?

Angle Positive Negative
0-90 All None
90-180 Sin Cos,Tan
180-270 Tan Sin,Cos
270-360 Cos Sin, Tan
90¢
A
Sin Sin, Tan, Cos
Tan Cos
270°
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In 3rd Quadrant: —
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Learn the saying “All Sinners Tan Cos they can!!



Similar Angles
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for sin@ = Y SO: —
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sing = —= sin® = sin 180 -6
r
sin (180 -0) = b sin 180 +6 = sin 360 —6
r
sin (180 +0) = — 2 sin180 +0 = — sind
r
b

sin (360 —0)

- sin360 B8 = — sind etc

-

The results for sine, cosine and tangent are:-

Quadrant 2
sin(180 —6) = sin® <—___ Notice the connection
cos (180 -6) = — cosb with the quadrants.
tan (180 —6) = — tan@ It is telling us where the
Quadrant 3 answers will be positive
or negative.

sin (180 +6) = — sinB

cos (180 +6) = — cosB

tan (180 +6) = tan®
Quadrant 4

sin ((360 —6) = — sinB

cos (360 —B) = cosb

tan (360 —6) = — tanB



Example 1. Express in terms of trigonometric ratiomofite angles, the angle sin (-120°).

In the 3rd quadrant sin is negative h3
= —sinB
= —sin60 > x
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Example 2. Express in terms of trigonometric ratiogofite angles, the angle tan (530°)

In the 2nd quadrant tan is negative

— tanb A

— tan 10 0 /\mob
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Finding Exact Values of Trigopnometric Ratios

How to find 30° and 60° angles

Take an equilateral triangle with sides 2cm
(you could do this with any equilateral triangle

AD = 2" — 1°

AD =A~N3cm

] sin30:1 cos\’:’»(‘B:A/—g tan30=i=A/—§
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sin60 = — cos 60 =1 tan 60 :A/E
How to find a 45° angle g
d

Take an isosceles right angled triangle with sites {1

(again you can use any isosceles triangle) 1e
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AB = A/E cm
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Example 1. Find the exact value of sin 135° ¢ /. e
sin 135 = sin 45 sin is posttive in 2nd quadrant " ;
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2
J?

Example 2. Find the exact value of tan 300°

tan 300 = —tan@ tanis negative in 4th quadrant K d

= —tan 60




Remember to first work out the valuetfthen work out whether the quadrant is positive or
negative.




Recognising Trigonometric Graphs

y = sinx
The graph is periodic, the period is 3G# 2n radians, the graph is symmetrical akfbet 90°
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Y= COSX
The graph is periodic, the period is 36#) 2n radians, the graph is the same as the cos graph

which has been translated°30 the left, the graph is symmetrical abéut 0°
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y =tanx
The graph is periodic, the period is &% 2n radians, asymptotes occur at 90

and at odd multiples of 9Ghere after.
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Transformation of Trigonometric Graphs

These follow the same rules as we had for normegdigs.

a y=sinx+1
Move the graph up 1 = add 1 to the y coordinate

b)y = cos &k + 9(°)
Move the graph left 90° = subtract 90° to theorrdinate

C) Y = 3 cosX
Stretch the graph vertically by 3 = multiply theoordinate by 3

d y= sinX
Stretch the graph horizontally by % = multiplg th coordinate by 2

e y= —tanx
Reflect the graph in the x-axis = change the sigihe y coordinate

f) y = cos ( —x)
Reflect the graph in the y-axis = change the sigihe x coordinate



