Exploring Trigonometric Ratios for Angles Greater than 90 April 20, 2015

What's Going On?

I Minds on Angles in Standard Position

I Action! Exploring Angles Greater than 90°

I Consolidation Finding Equivalent Ratios

Learning Goal - | will be able to identify angles that share
related trigonometric ratios.
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L.G.L.

Determine the exact value of:;

sin(30) + sec(45) - tan(60)

using special triangles.
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I Minds on

A Few Terms
"y
standard position /_\X/‘L\ X

an angle in the Cartesian plane whose vertex lies at the
origin and whose initial arm lies on the positive x-axis.
Angle 0 is measured from the initial arm to the terminal
arm.

principal angle (0)
the counter clockwise angle between the initial arm and
the terminal arm of an angle in standard position. Its
value is between 0° and 360°.
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I Minds on
Angles in Standard Position

V
S=8

In Quadrant |

initial arm
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I Minds on
Angles in Standard Position

related acute angle (f3)
the acute angle between the terminal arm of an angle in
standard position and the x-axis when the terminal arm
lies in quadrants 2, 3, or 4. Its value is between 0° and 90°,.
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I Minds on
Angles in Standard Position

In Quadrant Il
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I Minds on
Angles in Standard Position

\ In Quadrant IV
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I Action!

April 20, 2015

Exploring Angles Greater than 90°

1. Sketch the angles given in the space provided in standard form. Be sure to include the

principal angle and the related acute angle for each. Then complete the table that follows.

Angle 45° 135° 225° 315°
I y | y Ly y
6 f /»
o N, Trb\r\ A /N N
O
j aw; |
P:i\':iglzal Quagrant Acii&laaltxidgle sin @ cos B tan@
6 B _ P
45° \@::J:?O/_ 0.707 0.707 /1)
o | 7 | 5 | ot Samr | o
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s | 4 t9° |03 | 0707 | —|
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2. Sketch the angles given in the space provided in standard form. Be sure to include the
principal angle and the related acute angle for each. Then complete the table that follows.

Y y 9 y 0 y

Sketch % > B (—\ X /— \ﬂ X F \ X

J K 0

%

P:i\:glzal Quadrant ACE‘:LaLngIe sin 6 cosf tan 0

0 # B

30° 1 >0 | 0S5 |0%6b |O.5#H
w0 | 2 200 109 -04kb |-0517
a0 |G | 307 -05 | =040 | 0.53F
0| Y 50° | =05 |08k, 0577
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3. Sketch the angles given in the space provided in standard form. Be sure to include the

principal angle and the related acute angle for each. Then complete the table that follows.

Angle 60° 120° 240° 300°

by y
0 g

VLS b D
R/ e,

Principal
Angle
(7]

Quadrant Related

Acute Angle sin 6 cos O tan @

1T L0 |08l | b5 1332
L b0 |04k |-0.5 |- 192
240° 3 (;0' - D.c\) l,(q - DS \"]’32
o A0 LDl 0S -[3%

60°

120°
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Trigonometric Quadrant
Ratio | 1 1 \,
sine —I~ ’1‘ —_ i
cosine + — - 7L
tangent —+ —_ \/\ —
{ l _
< CAST tells us what trig
/AY ratios are positive in
If \\ C I what quadrants.

All ratios are positive in quadrant |
Sin is positive in quadrant
Tan is positive in quadrant Il

Cos is positive in quadrant IV

11



Exploring Trigonometric Ratios for Angles Greater than 90 April 20, 2015

I Consolidation

Finding Equivalent Ratios 2;00

/ n 6%, [27']

s, 7[,(/Q lf{r piher oqj

7 f““c(fm%
L\/hf,\Q SV)[SZ ’S/@/

sin(53) is positive (in quadrant 1)

We need to find the other quadrant in which
sine is positive (quadrant 2)

So, our answer is the angle in quadrant 2 with
a related acute angle of 53.
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I Consolidation

Finding Equivalent Ratios

Because 130° is in quadrant 2, tan(130) is
negative.

Now, because we are looking to find values of
-tan( ), the values of tan we look at must
originally be positive. This happens in
quadrants 1 and 3.

The angles we are interested in will have the
same related acute angle (509).

13
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I Consolidation

Finding Equivalent Ratios

*Negative angles are measured from the
positive x-axis in the clockwise direction
(opposite direction of positive angles)

So -400 is the same as 320°. So our original
angle is in quadrant IV

In quadrant 4, sine is negative, so our other
answer is in quadrant lll.

We use the same related acute angle (40°) to
find our answer.

14
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I Consolidation

Finding Equivalent Ratios

%—[OS(‘H%D>150Q f

=24
-\ s Mo same. A
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To tackle this question, first we determine the
value of -113¢ as a positive angle.

To do this we can do 360 - 113 = 247.

Now, we are talking about the negative of
cos 247. Because 247 is in quadrant 3 (with a
related acute angle of 67), we know that
cos(247) is a negative value. However, we
are talking about -cos(247) which will be the
negative of a negative (positive).

So we need to find where cos is positive
(quadrants 1 and V).

Our answers, then, are the angles in
quadrants 1 and 4 with related acute angles
of 67.
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