Class_06 May 11 Trig and Angles

Thursday, May 11,2023 8:44 AM

Tonight's Class
- Earthquake Preparedness
- Accessing Checkmyprogress
- Chapter 3 questions?
- Starting Trigonometry (4.0-4.1)
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DROP! COVER! HOLD ON!

You can check the progress for FName LName at cmm.sd35.bc.ca using the
Last Mame LName and password StPassword,
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Chapter 3 Questions?

Trigonometry - chapters 4, 5 and 6

What do you think of when you hear the word "trigonometry"?
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Trigonometry
and the
Unit Circle

Have you ever wondered about the repeating
patterns that occur around us? Repeating patterns
ht, tides, time, and molecular

occur in sound, |

ting, cyclica
g ratios in

motion.

wed Lo mov

ing circular fun s to approach

trigonometry

In this chapter, you will learn how to model and
solve trigonometric problems using the unit circle
and circular functions of radian measures,

trig-o-nom-e-try
/ trige'namatrée/

the branch of mathematics dealing with the relations of the sides and angles of
triangles and with the relevant functions of any angles.
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Chapter 4: Trigonometry and the Unit Circle

4.0 Trigonometry Review
Trigonometry is the study of triangles and trigonometric functions. First, we review some
trigonometry dealing with triangles.

Triangles
»  have three angles, the measures add up
» longest side of triangle is across from the largest angle
»  shortest side of a triangle is across from the smallest angle

*  right triangles are tnangles that have a right angle (9)')
o hypotenuse is the longest side of a right triangle
other sides of the trfiangle are often called legs
hypotenuse is always across from the right angle
in a right triangle, we can use the Pythagorean Theorem

o oo

leg

If the two legs of a right triangle are
and the hypotenuse is called ¢, ther

Look at the right tnangle shown below. The angle by point A is labeled with the Greek
letter &, read “theta.” Angles are very commonly labeled with the letter &.

Which side is the hypotenuse? = Q
Which side is opposite 87 = A

Which side is adjacent wg? = b
—\~

J
ot 4o
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When we know the lengths of the sides of a right triangle, we can calculate ratios that
compare the lengths of two different sides.

First, we label the hypotenuse, and the sides that are
opposite and adjacent to angle @ .

There are six different ratios one can create. We'll leave the ratios in fractional form,

. opposite _5_ iacent 1Z @ . 5
Ne fott = - = M . —
hypotenuse /3 ipotenuse (3 adjacent 12

o o Dpolenia, 12 yporemse - adjacent 122 Co’k"‘jm(—
ecor = - - -

COS . opposite g W&ﬁ«{iuccnl 'z opposite ?
S <

These ratios arc called the trigonometric ratios. Knowing them makes it possible to find
the measure of cach angle in the triangle.

Primary Trigonometric Ratios

Reciprocal Trigonometric Ratios

IR = sin g = _Pposite__ O @‘k S II_\'Imn)nAuw _H
hypotenuse  H apposite O
COSNE = cosf) = adjacent _ A SEVANT = secf= h}ynﬁtvmm’ _H
hypotenuse  H adjacent A

Remember:

sin/csc are reciprocals
cos/sec are reciprocals
tan/cot are reciprocals
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Example Find the measure of each side and angle (correct to nearest degree) in the
right triangle shown below.

G + Gkt = (Ayp)z tar 0 =Tff-f
g* + 157 L *“Zﬁanﬁf)?\
Lo F 228 = Le

294 =L* A = tlfE)

\

You may also remember using Law of Sines and Law of Cosines to help solve triangles
that are not right triangles.

The Law of Sines

smd _ smB _ smC a b ¢
a b € smd smB smnC
Use to find ANGLES Use to find sides
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Law of Cosines

a?=b? + c?- 2bc-cos(A)
b?=a? + ¢?- 2ac-cos(B)
c2=a? + b?- 2ab. cos(c)

b

There's much more to trigonometry than triangles.

e
Looking Ahead g
In this unit, you will solve problems.
= angle measures and the unit circle
<
=

* trigonometric functions and their graphs
+ the proafs of trigonometric identities
* the solutions of trigonometric equations

m

wk

(Notes package, page 3)

4.1  Angles and Angle Measure
Trigonometry does a lot more than solve triangles. It can be used to analyze many
repeating parterns — things like sound, light. ocean tides, and circular motion.

We start by looking carefully at ANGLES. ange
Remember, angles measure the space between two rays that meet at the

/
verfex of the angle. ;»/

Angles in standard position

«  Have the vertex at the origin (0, 0) ¥
+ Have a specific direction of rotation, shown with an arrow. Q-

= Have the imitial arm on the positive v-axis

« Have the ferminal arm either in one of the four quadrants,

or on the x- or y-axis.

o o
Wherever the terminal arm is, that's how we decide what to call an angle. Options are:

=  First quadrant angle

* Second quadrant angle

*  Third quadmnt angle

= Fourth quadrant angle

an *

eitr e Ko
v—a;(n‘& ”iuaJrAn{xf

angle
% no iudmfk
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positive angles start on the positive x-axis, and rotate counter-clockwise
negative angles start on the positive x-axis, and rotate clockwise
y y

Positive
Angle

Negative

Coterminal Angles are
o different in size but
® terminate in the same place

Find another positive angle and another
negative angle that are coterminal to the
shown angles.

Find oo mae angles
_\/[\‘L are Cofamln;( 4 ssu

/0" ; Tnitial x
1/ 275" o =5°+ (36002)

_ges® = 55" G

General form for coterminal angles — this is an expression that generates ALL the angles
that are coterminal to a specific angle. Here's how we write the angles coterminal to 55
in general form:

This means we are adding
«ante the original angle
integar mur:i,phs c';dm: Y kges)
‘one 360,

twa 360's,

three 360's,

four 360%s. . .

OR

adding -360,

or two -360's,

three -360's,

and so on.

(Mot adding on a
fractional or decimal
portion of a full rotation.|
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Qe

ce angle 0, ofa .
standard position angle @ \50' i Qg (¢ =0
o and K
o is the smallest angle #\
formed between the & ¥ » | o
terminal arm of @ .
and the x-axis 9K =3 9‘( = SO
* is posilive Og = reference angle
e
o s "acuk', P 9
simdler +han e o e QL‘:
‘70,. y \_.\‘ /c}
| X
| -4 \
y \ 7
Lo 1.
Q 0- 200 . B =30
=2 g ]
¢ Qg =60
Try this

1. Draw each angle in standard position, (Estimate — you don’t need to use a protractor.)
a) 110

b) —40 0% ) 270 iUaniv\fA(
Q>

2. Find a positive and a negative coterminal angle to the angle 160",
[66°4 260" = 5207
160° —3¢8” = -200°
3. Give the general expression for ALL angles coterminal to the angle 25 .
257 + Lo, NET

4. Find the reference angle for each angle.
c) 1o

a) 235 b) 310
f 225°— 130" ﬁti [§0°— |10
= ggv 3é°°j3’2 » = 70°
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Another unit used to measure angles (besides degrees) is radians. We need to know how
to work with radians, as they make some calculus questions much easier (and this is
PreCalculus, after all!)

1 radian= the measure of an angle that cuts off a length on the
circle equal in length to the circle’s radius.

N T U
A te

Try this

Sketch a standard position angle measuring:

a) | radian b) 2 radians
b) 6 radians

J%i
T

\\, A:J—r{"z

How many radians are in a full rotation? (Think about how many radius lengths will fit

onto the full circumference of a circle.)
C = 2 mr
27— radians = a complete rotation = 60 @Tr>1ﬁ
crvmfrrne =

T, radians = a straight angle = / 80

[ Lo

¢) 3 radians

A gpooph s Ales et
U,lﬂ) X

u

2, mdhpledy of !
x=3, molhplieh of %
IR AR
ond it gos fhrosh The poet eF )

[

]

Whet s e e;u;dwn Z

g = a (X~23(><—3>l

7R
chshide i x=1, md S e e ek

16 = a_([«z)/[_gyz
6 = a (=) (-2)°
[é = a (-1 [5‘)

6 = —Ha
=

e (-2 )(x-3)
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Common Angles
Some angles are used so frequently that it is very helpful to simply KNOW their
measurement in both radians and degrees.

T= /30" r= 340" %: 9011 %= 60

w
%4

Koo
\E. 6@"
Mol

k Wh\f% Hs z 30 - O w270
<>

Véu'w v
¥ x

e
!

Converting Units
We know that 30 minutes is the same thing as ' an hour,Hut what abm 52 minutes.

What is that, in hours? Here's one way to change uni m

™52 myl(—f-< i’ﬁ = 7,&‘—52: ’Zl_{l hours
60 miadfes ¢o
Converting Angle M, ¥
For angles that are not the common (degrees) x |'( i J = radians
ones listed above, we convert angle 180

measurements between degrees and
radians by multiplying by the 180
. . . o i -
appropriate conversion umt.(bual (radians) x [ - } = degrees
texackform*
- 2 (X

VI g
;?‘*/ = lwe 7T 9
180 e ansied 180 radians /')J'x T = 22m (.28 cadians
Try these 180 /80 odel ancoer

Convert from degrees to radians, Express answer comect to 2 decimal places,

180°

Convert from degrees to radians, Leave answer as a simplified fraciion, in terms of .

0 —330- x_ T = —330r :—",—-32” = :I/l'
180° 180 18 c
Convert from radians to degrees. Exrl\u.r comeck o 2 deaimel places.
nZ )2 radiams
3 82 s 2. 187 3o
8 i - ””
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Working with Radians in Fraction Form

Because 1 radians is the size of a straight angle (half a rotation), we end up working a lot
with angles written as fractional parts of 7 . Let’s review adding/subtracting fractions.

1% ¥
Y 4 - 52'%
2_1= . I H’ _ ‘llz—l :—I(—
3 < Z <

Try s
1 [T S G~ 1 ¢ _=
L= bplose % "3 =2 Flote -t ==
R BT ETEIE g £
malo 2oL =L VTN - N1 pial. = o44 =X
rl;4_‘f‘t‘ ¢ ]‘;‘(—4_‘4‘/ t ’{3_333
Different Denominators
2.t ¢ L2
. Ty T w s
= ? 4 ,5_. = __{L
Tz 1z 2
+
Try
L Y (A | L A 3. 372415
wit= 53 T3 b= 22 TR d3rs= s tgs
=2,z =Mz - = 20 45
=Z*7 '{ l 2w e
Is = in the fraction? It still works the same way! 3s

Try

¥ anr+Z= 7 bp2r-Z= iy
< [ A z 2 z

2m 3
DEF+5i= B % ¢

Unit 2 Trigonometry Page 9



Pre-Cale 12 - Unit 2

Page 9
Standard-Position Angles in Radian Measure
A straight angle measures x radians. This helps us when pesa e 1907
ketching angles that are fractions i ing x. X
For cach angle below:
¢ Draw the angle in standard position.
®  List two angles that are coterminal to the given angle, Use radians, not degrees!
5x Sy 4 297 - I4 x
4 X L b =5
3 6 A * c ) 4
is +l2r on ¥
= = ~1r T
4 ]
_ T
=Tt o — 8T
% 4
) [Z
“ = |-
Y
iz T p 2 £
6 - A
= Im+12x
A A3

T — 2
z ¢
S

Quick Check-in

What is the size of each angle, in radian measure? Q——/
T

#2

S
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Arc Length

Suppose we have a cirele with radius =

20 cm. If we mark off a central angle measuring
80 . what arc length (length along the circle’s circumference) does the angle cut off?

wrelomgth, &

— B0°H T

3 » a= (ZDX )CQDJ
0 @

- = C:)ﬂ'f‘

240" Crombe ‘/ —m

5)
@ﬂ(iﬂ[_%] :&13(,20? ]()’.ixpa =27.9em

Suppose we have another circle, this one with d

weter 9 em. If we know that an arc

measuring 7 cm is subtended by a central angle, wl hdl is lln. measure of that central angle,
2 s the mea )

in mt‘j/m\ What 15 the measure of the central angle, in degrees?

a:r@
7 = 456
<

l
“t\\’ \ﬂ

Tn degus, 0= Z - 8T

®+s 1

o
8

H - 707
(2m)(5)
b = ths = .55 radrans

Than, connhas, e ¢t

oGy ()

¥9°
o Complete the Chapter 3 Hand-in Assignment - handing it in on Monday!

o Complete questions from 4.0-4.1 on the Chapter 4 Hand-in Assignment
O Prepare for the Week 2 Test (Chapter 3 and 4.0-4.1)

For next class:
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