Class_09 Oct 6 Trig Ratios and Equations

Tuesday, October 4, 2022

Tonight's Class:

4:18 PM

¢ Grab a white board, pen and eraser

e 4.3 Trig Ratios

e 4.4 Trigonometric Equations

Approximate dates for Chapter Tests and Unit Tests

Please note, these dates may change during the semester!

Topic Test Date
Function Transformations (Ch1) Tuesday, Sep 20
Unit 1 | Transformations & Polynomial Functions Thursday, Sep 29

Trigonometry & the Unit Circle (Ch 4)

Trig Functions & Graphs

(Ch 5)

Quick Check-in - individual whiteboard

Tuesday, Oct 25

Tuesgny-Qet-tt— Thursday, Oct 13

A circle has radius 40 cm. What is the arc length subtended by a central
angle that measures 280 degrees? Give answer correct to 1 decimal place.

A Trick to Remember Values on The Unit Circle
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Label
- All angles, in degree measure
- All angles in radians, _
© First, ones with d
o Next, on W
o Then, ones.wit EESRSINSISIIN

o Finally, ones with demominatar=2s

Label
- Each point in Quadrant 1 with its x- and y-coordinates



https://www.youtube.com/watch?v=ao4EJzNWmK8

WB -

Use your unit circle to find these values exactly. Don't use a calculator.

1. sin30°

4.5in45°

7. sin0°

10. sin210°

Sin st Coordmfr

l
= 2.5in225° = = \% 3.8in240° =~ — \Bz
\};_7/ 5.sinl50° = il 6.sin300° = ‘E
z Z 2
O 8.5in390° = L o.sin270° = I
2
—{
= - /\ 11.s5in180° = O 12. sin330° Z
COS@ = )('—-(’OA/JM"L(
| 2. COS(ZJ =~ -\fi 3 cos[z] = _\
2 2
= -~ 5.cos3—” = O GCOSS—” :_\E
2 P
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4.3 Trigonometric Ratios
hc trigonometric ratios.

We can use the unit circle diagram to get definitions for

Primary Ratios Reciprocal Ratios

sinf) = _i_: — [

in 2 ; Cse 9 - _9-_'
P(8)=(x.y)

cosd = —l((—: X SC( 9 =

; |
[} —_

ra X
\J_/ o= I Cot B = X

X A

More Exact Values - Use the unit circle to find each exact value - no calculator!

Q(,.(wé) : o X 9
a) cos(r) = iy sin(r) = O mn(.'r)z_i__::T J /
| | 20 ()
see(x) = —— ese(7) = o cot(7) ¢ x
efmed
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Sometimes the radius is not |. Here are the ratio definitions that work for any » value.
Primary Ratios Reciprocal Ratios
. - C
/ sinf=2 s 9 - -
r ?
x Sec O = -
| cosfl =— X,
| r
. Cot b = x
tan f = —
P

P< Know these definitions!

Example
The terwainglarm of a »tanddld rmsmnn angle @ contains the point {(-2,-35). Find the

value of all six trigonom . You do not need to find the size of angle
. Leave answers ir

The angle terminates in quadrant

- %2 +9 r
2) 4(.5) -r
-5 4 £ 25 —'1

s 2 o

D=y = -5 J77 - -S> |CsO =L :g_gm
rV29 279 29 Vs

'_.2<—.—~ - X g@(@:ﬁ — @

CosD = T T < =

bnp =Y === = = Cot D ~2

X "2 Z 9 -s
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Finding the Signs of the Trigonometric Ratios
How can we predict whether a specific trigonometric ratio will be positive or negative?

r- positive in every quadrant 5%
x- depends on the quadrant, can be + or WAl = = oG,
y- depends on the quadrant, can be + or —

X+
C0s8 = % = = = pasitive

unf=s="= positive

.
Example
Given the information below, decide in which quadrant (or quadrants) angle # can
terminate. "
asd m: e
N s ipm)m\ a
u)|lan()<l) M’&;Mn) QZ b) cscd=0 0 e

Qy SMQ>0 .

v
o sin()<(§)uml d) wcl)* 0 m mn()r()

tand >0
7 ,,Msfl'( —'—\_, @L{
,0 v Q; n CP\ST

Example
Find the value of sec @, if we knmg tan@=—-— imd‘
vl

Only SIN and
s reciprocal, esc.
positive bare

S

Atsure
A e

here

I\
?,{\Auh
ek

C Only COS and
Only TAN and 3 reciseocal, sac, QA(.{J"J
Its reciprocal, cot, positive heve

positive here

)Ur% s = 1 Cos B =X
@«(‘r) =t z r
q +lL =r" Sech=5

s =0, (052 =
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Approximate Values
For angles not related to special angles, calculators can give us accurate approximations.

Try
Evaluate each of the following ratios correct to 4 decimal places, using a calculator.

@) tn(-65 )= — 9 |HHS b) secdl? = ZSLE.— = 1.836(

s | -
) co ML — = -0.3247 cos(4)= — 0.6536
() ) ded
r,;.mil
s

s

e) sin(-200')= 0. 3420 f m[?’] | 5 [.oasT

- Sl/\(‘ﬁ'77>

Use the correct mode — either degrees or radians, matching the angle’s units. ‘
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Use the correct mode — either degrees or radians, matching the angle’s units,

Be careful when evaluating reciprocal ratios.
Dan’t take the reciprocal of the angle!
Instead, use these relationships:

cse(angle) = ———
( ) sin{angle)

1

cot(angle) = PR —

SC o)z ———
(angle) cos{angle)

TB 4.3 p 201: 1-2(acegik), 3ace, 6ace, 9ace, 12ac

Use your unit circle to solve these equations:

L0 <0<90° 4. cos0="= ¢

A

6<360°
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4.4  Solving Trlgonumetrlc Equations

We now knoys fi zonometric ratio values for any angle. Sometimes we must
settle for anfgpproximation, opher times we can give a

For example:
sind7 = 0,73]3S cos
Isolate — Decide — Get Reference Angle - Solve
Now we look at the opposite situation. Given the value of a trigonometric ratio, how do 1) Isolate the trigonometric term. If it uses cot, sec, or csc, take the reciprocatl of both sides of the

we find out the size of the angle? This is a process that works well: equation fo get a simpler-to-solve version of the equation.

2) Decide whether the equation can be solved using

See page 21.
%‘ Isolate — Decide — Get Reference Angle - Solve «  special angles on the unit circle. Look for: 0, +1, + % +

P4
=[5

ol

o the sin™, cos™ or tan™ button on the caleulator
* OR. cannot be solved

Examples Solve algebraically. If possible, give exact answers. Otherwise, give answers PR I "
. 3) Determine in which quadrants answers will be found.
correct to one decimal place. f doener el v chuch rnde 4o vSe

4) Find the reference angle and use it to find all the solutions in the given domain. Use the same

P h ) ! . !
L') units {either degrees or radians) as shown in the question’s domain.

a) sind?-0.8=0, for 0 = <360

—0g=0
D [Solﬂk +n‘; -Fme'ﬁw\z SMB 40.8 +0.%
sinb =0-%

7_\> A{Clcl( Tn whith wAﬂn‘\? Can His Ll<ﬂ?4"? Q (/ Q 2

(@ale)) or um)* amele S
3) wefma ootes i\(sm 0) = sr7(08) N
e& = .S(‘I\\l(O-8> ‘ng/. made = S_Z_["i [800-5-“.

bicostl =, for-xr<if<2x /%'.' —‘O Oéez_géo\,
isoele Weesh ™8 770
M Rz, Q} Vg‘v};(g \'S‘LL{Z} HeosD "
Co&b’ :;(
c],e/o'éa Q\/ QY vse cale.

1

—

ref. /@g: CD_SHl(TJf>

= 75,522 __°

also

Y‘AJ:"* f"‘J‘
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c) Icos@-12=0,for =6 <2x

-1
isolelt  Zpct =12 cef-anle Op = cos ) o .
P mpossille] n
s
Afc“'& QI{QL{—/ vl Ct—lC-
(2

J2
d) 3tan@-3=0, for 06« 1 ,_’3"6: I =y
jsolafe 3+m\9 =2 ®
Fonf =

M Q( } (,mxf;- covcle

sl @-™

c}3scc|9—lU=U.f.A/ decpeee CDM"’“
L R<or B :)D
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c}3scc£v'—lU=U.1A/ degree

=_1°
|~
Cos & 3
2

Cos® = _13

deede Q\l(gt{ cale,
@@: COS\\ ZE//OB

= IRSH----

Coming up
- Starting Chapter 5 next class (trigonometric graphs)

- Complete the Chapter 4 hand-in, except for #14befg, please wait on those.
- Prepare for the Chapter 4 Test, Thursday, Oct 13

More Practice

Worksheet: More Chapter 4 Review, found on website (with solutions)
Worksheet: Trig Practice #4, on website (with solutions)

(4.3) p 201: 1-2(acegik), 3ace, 6ace, 9ace, 10all, 11 all, 12ac

(4.4) p 211: 3-4, 5ace

Chapter 4 Test Thursday, Oct 13 - includes a "no-calculator" section.

Make sure you can:
¢ Convert between radians and degrees
¢ Draw angles (in radians or degrees) in standard position
¢ Decide which quadrant an angle belongs to
¢ Determine coterminal angles
¢ Determine reference angles
¢ Solve problems involving arc length
e Use special triangle values to find EXACT values
e Use the unit circle
¢ Find exact values of trig ratios
¢ Solve trigonometric equations
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You will have a sheet
like this when you
write the test.

CHAPTER 4 - formula sheet

csnﬂ:# secH = ! mﬂ:# m3=ﬂ
sin cos & tan & cosd
Quadratic Formula: Arc Length Formula: a=rg
For ac +bx+c=0, x=2EVE dac
1la
y

x5 x/d
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