Class_07 May 15 Unit Circle & Trig Ratios

Plan For Today: € | ™
@,\ = L:\ (U, ]) /‘« _q)\

1. Question about anything from last week? (Ch3 and 4.1)< eX s

» Do Test 2

» Formula sheet provided

2. Continue Chapter 4:
v 4.1: Angles and Angle Measure
> 4.2: The Unit Circle
» 4.3: Trig Ratios

» 4.4: Intro to Trig Equations

3. Work on practice questions from Textbook

Page 186:

#1c, 2ace, 3ac, 4,5

Page 201:

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

Plan Going Forward:

1. Finish going through practice question from 4.2-4.3 in the textbook.
O CHAPTER 4 ASSICNNENT DUE WERPNESPAY, MAY 17T

2. You will finish Chapter 4 Trigonometry on Tuesday (tomorrow). Have a look through
the last sections in ch4 to prepare for tomorrow.

SCHOOL CLOSED ON MONDAY, MAY 22ND FOR VICTORIA DAY LONG WEEKEND

»* CHAPTER § ASSIGNNENT DUE TUESPAY, MAY 28RD
»* TEST 8 0N TUESDAY, MAY 28RD (0N 4.2-8.4 ONIT 8.8, 6.9)

Please let us know if you have any questions or concerns about your progress in this course.
The notes from today will be posted at egolfmath.weebly.com after class.

Anurita Dhiman = adhiman@sd35.bc.ca

Susana Egolf = segolf@sd35.bc.ca

Unit 2 Trigonometry Page 1


http://egolfmath.weebly.com

— NQ /é 5 “ris Dv 2
U UC ~y dl g rlt o
Nednesday, O er 10,2018 11:22 AM
= p p N .
= ( J Irig Practice >

Unit 2 Trigonometry Page 2




See solutions below

Trigonometry Practice - #3

1. Evil math teachers have replaced the steering wheel on your car with an app that requires
you to enter the standard position angle you want your car to rotate through, before it drives
to a location. Additionally, this app doesn't work in degrees, but only in radians.

9.

The supermarket

circus

The zoo

movies
The gas station
The bank

The movies

What angle would you need to enter, if you want to go to:

Superimarket

library

The bakery
The library

The circus
bank

The dentist

dentist

10. The mall

2. Find the requested information. Include units.

a)

Solve for a, to the nearest hundredth.

\&
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bakery

mall

Gas|station

b)

(express your answer as a degree.

Solve for 6. to the nearest hundredth.)

6cm

)



3 For each diagram, find the size of the smallest positive angle between the terminal arm of the given
angle and the X-axis. (Answers should be in RADIANS.)

i
£
D
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Ka?

Trigonometry Practice - #3

1. Evil math teachers have replaced the steering wheel on your car with an app that requires
you to enter the standard position angle you want your car to rotate through, before it drives
to a location. Additionally, this app doesn't work in degrees, but only in radians.

S - What angle would you need to enter, if you want to go to:

1. The supermarket ~75 Supermarket

circus

2. Thezoo ‘”4

3. Thegasstation 3T
2

4. Thebank 2=

<
5. The movies ;’J—-

6. The bakery /i

QT

7. The library

T
G
8. Thecircus /T

3
9. Thedentist 5
L/

dentist

10. Themall

wig

Gas|station

2. Find the requested information. Include units.

a) b) (express your answer as a\{

Solve for a, to the nearest hundredth. to the nedrest hindredth.)

Solve for 6.

6cm

9
A=

a a -5« lSI_TI_)
188

R ‘:& 1335 Cmi

9 z 2 FMJ\'JV\S

Convert Ay 50") s

J ">
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3 For each diagram, find the size of the smallest positive angle between the terminal arm of the given
angle and the X-axis. (Answers should be in RADIANS.)

R &

WE

¢

T
3
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U2-4.2-4.3 Notes Pages Filled-in

Pre-Cale 12 — Unit 2
Page 11

4.2 The Unit Circle
A circle is the set of all points that are a certain distance, radius, from a given point, the
center. Using the Pythagorean Theorem, we can get an equation
for a circle.

The equation for a circle with center(0,0) and radius r is:

z

z,2+ tf= v

T

Try 4
a) Find the equation of this circle. l b) Sketch the graph of x* + y* ‘tg’z 4
f T —sty — xz“_y‘:lg | | ofy ; \
- =3
g
%
—— x
=4

Unit Circle
If we choose r= 1, we get a circle with radius 1 unit in length. This A
is called the unit circle, and its equation is x* +y* =1.

\ 1 DV 7

Is th int (0.6, 0.4 th it circle?
a) Is the point (0.6, )on e uni c;-rcc (x,&b 1

2 ih TR
M: : 2 this 15/\‘3\'

. . O 'SQ . ¢ ! . ontbaane crfcl-g
é" XY b) The point below is on the unit circle. Use the unit circle equation,
‘Q pm-di'c e P 1%

/\ x*+ 3% =1, to find the value of the unknown coordinate.
%,

[l’g) 2 : 3 #2b
v > (‘3 =\ ﬁ"gﬁ (;\glé)mmi\-cwdc?
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Pre-Cale 12 — Unit 2
Page 12

On the unit circle below, we have a point P, with coordinates (0.8, 0.6). We draw a line
segment connecting P to the origin, (0, 0). This radius and the x-axis form a standard
position angle, which we call #. Because this is an accurate drawing, we could use a
protractor and get the size of angle & — it is about36.87 . By drawing in a line segment
that connects P to the x-axis, we create a right-triangle, with the right-angle on the x-axis.

/_,. | From the diagram, we get: so\_‘ CAY

P+(0.8,0.6 di 9 l v ady
"o sl TER g o sopP case-"t;

7 5=
Using the calculator, we get: 3,87 %
c0s36.87'= 0.9 =~ 2% xS
:“:‘%EGCEE
sin36.87'= 0-b 4 MaooE

Let P(6)= [x,y) be the point where the terminal arm of a standard-position angle ¢

intersects the unit cirele. Then we know:
* the x-coordinate’s value is equal to the cosine of the angle x=cost
* the y-coordinate’s value is equal to the sine of the angle y=sinf

We now have a way to find sine and cosine values for ANY angle, including:
e negative angles
« ()
s angles larger than 90

Using the triangle definitions (SOHCAHTOA) for those types of angles doesn’t really
make sense. For example, what would be the adjacent, opposite, and hypotenuse lengths

for an angle measuring 0" ?

Try — NO calculator. (You don’t need it! You can figure them out yourself!) < MAr T‘

)= cos(0)= ' = Coordwwe¥e) sin = \CS-
P(0)=(1,0) (0)=1 ¢ (0(}‘1-&*“3;‘9

Gl e el
ﬂ-ecod- o -cood .
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Pre-Cale 12 — Unit 2
Page 13

Finding Approximate Values of Trigonometric Ratios
Estimate each value using the graph at right. Compare 0,1
with the calculator answer, correct to 4 decimal places.

//:5 /O.% {.‘j’o‘o&

a) cos250 = sin250" =

Lo = 034 Gale. = ~074
b) cos500" = = 0. 77 sin 500" = 06‘\ y
¢) cos(-10")= 0.9 sin(-10') = -6.17

%5 I

http://www.malinc.se/math/trigonometry/unitcircleen.php

Special Triangle Angles
Besides the quadrantal angles, there are some other angles for which we can find exact
coordinates for P(#). These angles relate to special triangles.

Remember special triangles? \

i A

R gt et
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Pre-Calc 12 — Unit 2
Page 14
o“

a’u‘:ﬂ‘ Let’s use those triangle angles in the unit circle setting. We need to adjust the size of the
o triangles, making their hypotenuse length = 1.

2\ *
{ a ‘\\o:c‘_ o“‘\:» -t
72“}] zf \ v, NS
/ %" o
0 / } "‘b

1% W
Lo o wut
arc{c éu:\t\ SRS

900 \0\1 \'\\1 f"‘\'\feum.
(55

(medium? medium) \r&l \r

Same triangle — just turned on its side.

Short side length =

’g"pw-

% 12 Medium side length = >
Tall/long side length = \):'2 m‘\mhz
5 =
2 ’Y
o P\ =
Re = ;’% 45°=Y =32
y
We know that the shortest side of a triangle is
across from its smallest angle. This helps us label )
the coordinates correctly for different angles. U'i’
Try — NO calculator. Get the exact values. ( 2/ 3)
cos(30‘)= ‘{% sin(30 ): 2 N\ <
6a®
sin(135') = \Tﬁ, cos(135) = .—3\% L?
cos(300') = )i sin (300 )=__‘E,
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Quadrant Angles 45°,

A A
o %%

w0,
<«

Gh
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Cos® =2C ‘W\erj ‘\'one—-%

ik
all I\sma ton C?rs
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Unit Circle, Fill in the blank
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Unit Circle, Fill in the blank

0.1,
é&(.%,s = e 3 %%é@
C5% 120° 50° (3%
&4 Sk,

www.mathwarehouse.com/unit-circle
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3.6 Exact Values of Special Angles

THE TRIG CIRCLE

T
o 2
A’}) 90° A
\} - \J Q -~
- 2) O
S 2 (0.1) Ay
5 o € 5 N
6'\;?.7 o ﬁ‘/’
* "o QUAD 2 QUAD 1 S0
SIN ALL
positive positive
7T,180° (_1'0) Radius =1 (1,0) 0207
cs cs
QuAD3 | QUAD 4 tang =
TAN cos
{ ositive positive 3
1% 2° p o U2
6 o) g? 6\
0 C S 76,
&Y 3 (0,-1) S
A S 2 P
i 270° s
& 2
o s e
2
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All
Students
Take
Calculus

sin =

cos =
, 27T

tan =
sing _ §
coséh C

Special Triangles

605\ 2 2
1 1
300 .

N 1
opp 30° 45° 60°
hyp 1 1 | .3

sin| &= - | =
adj 2 | 2 2
hyp 3 1 1
cos| = _ — -
2 2 2
opp :
adj tan | — 1
N N
Reciprocal Trig Ratios
1
cosecant ——- CSCH = Tng
1
secant ——S€CH = Tosg
cotangent ——p-COte = Tang
REER rrra




4.2-4.3 Unit Circle & Trig Ratios

Equation of a Unit Circle & Coordinates in a Unit Circle

(-1,0)

>

(0,M

Show that the point P < \;3‘ \’;(‘ ) is on the unit circle.

Solution:
We need to show that this point satisfies the equation of the
unit circle, that is, x2 + y2 = 1.

): ( V6 )2 36
+ =—+— =1
3 9 9

P is on the unit circle.

Since

Review of Trig Ratios:

Example 1 — A Point on the Unit Circle
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hypotenuse

opposite

adjacent

These definitions are only useful for acute angles.

sin g

cosf =

length of side opposite 6 s 0 H

length of hypotenuse

length of side adjacent 6 CAH

tan @

length of hypotenuse

length of side opposite 8 TO A

length of side adjacent 6

Trig Ratios in a Unit Circle:

p-AX

p(i ) Unit Circle Definition of Sine and Cosine Functions
19

P(cosg_sin
( 6, 9) length of side opposite 6

sing =
length of hypotenuse
i y
sing =
> T
sing = Y
COSg — length of side adjacent 6
length of hypotenuse
CoSh = i
1
Cos@ = X

Unit Circle Definition of The Tangent Function

P(cosg,sing
( ’ ) length of side opposite 6

lannth Af cida adiarant O

tang =
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>

P(cosg,sing)

y

©.)

Unit Circle Definition of The Tangent Function

length of side opposite 6

tang =
length of side adjacent 8
tang = i X
X #0
cosf = X
sing =y
tang = Y = Sine cosg # 0
X cos@

Signs of trig ratios in each quadrant:

All Students Take Calculus

s Quad

(— +)P

Il Quad |

P+, +)

cos(0), sin{d))

4
o
b
b

(= =)

1

Quad Il Quad IV
cosf = x
tan@ = Z
X sin@ =y

Values of cosine, sine, tangent, and the reciprocals in a Unit Circle
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In summary: in a unit circle. P 'qg
¢

0 . 0,1) | Reciprocals:
sin9=—=i=y P(x,)) -
i1 csc6:6:
A
COSB=—=l=1 1 Y
1 J seCQ:T:
-1.0 A
tan9=g="—’ ¢1,0) 3 (1,0) ;
4 x X cotf=—=
] H
(0.-1)
Quadrant Angles
N o cosf = x sinf =y tanﬂ:%
Rl
2
P(o,1)
P(-1, 0) P(1,0)
T » 0,27
1
Plo,-1)
3n
=

30-45-60 Special Triangles
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Also, Two special triangles

30, 60, 90 triangle

30 90
\/g

45, 45, 90 triangle

2

45 90

)
v

&
-

yd

4

>

z

3

2 60 1
1 r
o

s
4

v

2
J3
2
1
4
"

-
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3.6 Exact Values of Special Angles

THE TRIG CIRCLE

Z All
= 2
= &
‘;\,?; 90° o\/ ® Students
23 2 S )
7\, 5 < (0,1) g o Take
> .
& %o €S ¥ Calculus
z «
6 > 75, e) %
00 QUAD 2 QUAD 1 a0 s "
SIN ALL sin =
positive positive
COS =
7,180°¢=(~1,0) SR 1,0)8 05,077,270
C S cs tan =
QuUAD3 | QUAD 4 tang = SN6_ _ S
TAN cos Ccos6 C
§ ositive positive 3
1% 2° p o U2
6 O ) 6\
'{? C S “So
&Y 3 (0,1) R
A S 2 <
i~ 270° P
&y ° 2
v/ 3 X
2
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Special Triangles

605\ 2 2
1 1
300 s
NE 1
opp. 30° 45° 60°
hyp , 1 1 3
sin | =5 T | 2=
adj 2 | 2 2
hyp 3 1 1
Cos | > _ = -
2 2 2
o .
adj tan | — 1
Ve N3
Reciprocal Trig Ratios
1
cosecant ——- CSCH = _Sing
1
secant ——S€CH = Tosg
cotangent ——COt§ = Tang
SR rFnra




Unit Circle, Fill in the blank

210° 330
In 11m
6 6
oy o e V3 -1
Aéf ) % 240 43,1
2 -2\ 41 2 -Ji)
2’72 3 3 B
-3 ! 0 71 -3
&) 2 1270 +5)

0,-1

www.mathwarehouse.com/unit-circle

Coordinates of Points NOT on a Unit Circle E)( (D

Point P(x, y) is the point on the terminal arm of angle 0 ,an angle in
standard position, that intersects a circle.

/T\P(X’ 2 sin@= 2 cscl ==
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Point P(x, y) is the point on the terminal arm of angle 6 ,an angle in
standard position, that intersects a circle.

,
y cscl = —
r Y
X
= p
r secld = —
X
y X
= cotf = —
X y
The three reciprocal ratios are defined as follows:
1
cosecant = — secant = — cotangent =
sine _cosine tangent

Finding the Trig Ratios of an Angle in Standard Position
The point P(-2, 3) is on the terminal arm of & in standard position.

Does point P(-2, 3) lie on the unit circle? No, the radius of a unit circle is 1.

Y
P(-2, 3) Determine the exact value of the

six trigonometric ratios for angle .

3 ] 3 \/E
d sinf=-—-—= BN b
: RN 3 oef=—
% - >
2
F2=X2+y2 0059:—— Sec9=_£
13 2
r=(2P+3F
rr=4+9 ,
2=13
rr=vﬁ tan&?:—E r.:ottﬁ?z—5
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