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Radian Measure

hnps /lwww.youtube.com/watch?v=cTDCveFm_-o

Aradian is the anglc subtended by an arc of length r (radius)
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Use the above information to develop a formula to connect arc length, radius and
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Radians«--««::: Degrees

Use this formula to develop a conversion factor between radians and
degrees..
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’chrees + Radens .
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Strategies for converting between angle units...

Unitary Method
360° = 27
o_ 2T
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60° =
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Proportion Method 60° = x
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Converting radians to degrees...

Unit Analysis
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When each of the following angles is converted from degrees to radians the answer can be
expressed as a multiple of 7 (note that it may be a fractional multiple). In each case state
the multiple (e.g for an answer of 4 the multiple is £).

a) 90° b) 360° c) 60° d) 45°

e) 120° f) 15° g) 135° h) 270°

Feb 20-9:57 PM

When each of the following angles is converted from degrees to radians the answer can b
expressed as a multiple of 7 (note that it may be a fractional multiple). In each case stat|
the multiple (e.g for an answer of 4 the multiple is £).

a) 90° b) 360° c) 60° d) 45°

e) 1200 f) 15° g) 135 270 “??rDL)
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Convert each of the following angles from radians to degrees.
a) Zradians b) 2 radians c¢) wradians d) % radians
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Convert each of the following angles from degrees to radians giving your answer to 2
decimal places.
a) 17° b) 49° ¢) 124° d) 200°
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Hecimal place.
a) 0.6 radians b) 2.1 radians c)

) 0lovad (180
iy

3.14 radians d) 1 radian
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<) 7199

) §1.3°

Convert each of the following angles from radians to degrees, giving your answer to 1
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Coterminal Angles

*When you sketch an angle of 60° and an angle of 420° in standard
position, the terminal arms coincide. These are coterminal angles.

0" 360 =110
(ptf 360730
o360 +360= 180

coterminal angles

« angles in standard
position with the same
terminal arms

« may be measured in
degrees or radians

« Xand I are
4 4

coterminal angles, as

are 40° and —320°

Strategy for finding coterminal angles in either radians or degrees?
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260 =4
0 [
L)
90 =2
L16 = Tr/"‘i For each angle in standard position, determine one positive and

one negative angle measure that is coterminal with it.
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Determine a angle co-terminal with each
of the following angles: @43’
08 17892 Hw page 115
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Addl Sobjract

———
( Common denominat)

Muhply | Dividing
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Feb 20-11:23 AM

Coterminal Angles in General Form

Any given angle has an infinite number of angles coterminal with it,
since each time you make one full rotation from the terminal arm,
you arrive back at the same terminal arm. Angles coterminal with any

angle 6 can be described using the expression
0 + (360°)n or ® + 27n, \

where b is a natural number. This way of expressing an answer is
called the general form. §

general form

S+30n
* an expression

containing parameters
that can be given
specific values to
generate any answer
that satisfies the given
information or situation

6=10° _r
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« represents all possible
cases
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Measurement of area of sector of a circle in Radian |

In general, if the angle of a sector, 6, is measured in degree,

0
f th A= ——xar
then the area of the sector, 360 x Tl

If 0 is measured in radians,

then the area of the sector, A= % x fir? 2m rad = 360°
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Applying our knowledge of rotations and radians... (}-Q

Ex. (a) If the large wheel rotates 217/3 radians, how many radians

does the smaller wheel rotate?, m
(b) If the large wheel completegthree revolutlons h ¢ much does

the small wheel rotate in radians?

larger whell rotate?

Q:Gr 6- i

(c) If the small wheel rotates -1571/4 radians, how many radians does the
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Applying our knowledge of rotations and radians...
Ex. (a) If the large wheel rotates 277/3 radians, how many radians
does the smaller wheel rotate? 2 -9;\'\' '_"6'“
(b) If the large wheel complet how much does
the small wheel rotate in radiarrs?

(c) If the small wheel rotates -1571/4 radians, how many radians does the

o) &igwhecl Small Wheel
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Applying our knowledge of rotations and radians... O’ ?

Ex. (a) If the large wheel rotate@how many,
does the smaller wheel r
(b) If the large wheel completes three revolutions, how much does
the small wheel rotate in radians?
(¢) If the small wheel rotates -1577/4 radians, how many radians does the
larger whell rotate? mall uhetl 0% 27 (m
r=tHem

or ‘{c
7

b) a) Bigwhet = L(mm\\ Dc.r o g="
B.‘gbo\!\u,\ 0 aomw %0

o1 = Q-

:"l~5T

-5 (adans
A

April 06, 2020

Two flywheels are connected by a belt, as shown in the diagram below. The larger
one has aradius of 6 cm and the smaller one has a radius of 2 cm.

(a) If the small wheel rotates -300°, then through how many radians does the large
wheel rotate?

(b) If the large wheel rotates 7?” radians, what distance would a point on the

circumference of the small wheel rotate?

Nov 20-11:50 AM

Two flywheels are connected by a belt, as shown in the diagram below. The larger
one has a radius of 6 ¢cm and the smaller one has a radius of 2 cm.

(a) If the small wheel rotates —300°, then through how many radians does the large
wheel rotate?

(b) If the large wheel rotates 7?” radians, what distance would a point on the
circumference of the small wheel rotate?
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~'ro_alay + test review worksheet
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Example

Refer to Figure 8. Suppose we have a circle of radius 10cm and an arc of length 15cm. Suppose

we want to find (a) the angle 6, (b) the area of the sector OAB, (c) the area of the minor
segment (shaded).

o) o=7

A 2
o= |5¢em ;Z\Sechﬂ» 2 r ?
3
Qa: G (\ Figure 8. The shaded area is called the minor segmenf L(IOCWD {i)
Po_g o)

A seqment = Rs:dnk—?\m-. nle 25 >
gﬁ;@ ™ Tk — ir“sf;l%k ﬁ (e gﬂ
~T5um’- :%aoga‘sm(;)xﬂ_? cm
L2N 2
=75 =499 |
2L em”

April 06, 2020

\ rofabien = 360 = AT

\ Deayes \ Yadioms
0.5 | 180 all
0.4 | Is48

086t = A7071°

Feb 20-10:17 PM

Practice Problems...

Pages 175-178
#3,4,5,6,7,9,11,12,13

Feb 25-1:41 PM

T .XxX
| rothone_ 043 roke l S T%ahm 0.4 2rlhin
swl L
2 = 043(360) B0 que)="
04% o']g 0
04y x?
Oct 5-2:44 PM
Check-Up...
Arrange the following angles in descending order: [

340°  428rad 95” (107)°

Determine a negative angle co-terminal with each of the following:

. 5881x

Feb 25-2:20 PM
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Check-Up...

S
Arrange the followmg angles in descending or;}@
10x)°

340 . (107)
SOBlYR T
’ .

Determine a ncgatlvgﬂ 23 terminal with each of the foll(f(rl
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Two flywheels are connected by a belt, as shown in the diagram below. The larger
one has a radius of 6 cm and the smaller one has a radius of 2 cm.

(a) If the small wheel rotates —300°, then through how many radians does the large
wheel rotate?

(b) If the large wheel rotates 7?” radians, what distance would a point on the

circumference of the sma]l wheel rotate? .
I élg

a>a6'f

: 300 )@/m) " ;%“gn)

b @ -
ﬁém%i’r” bem 'TO‘E
R,

Feb 26-1:33 PM

April 06, 2020

Angular Velocity

Angular velocity - amount of rotation around a central point per unit of time

[z a
_y =2 g==
=v, t\ / "

@ = angle (radians)

v, = angular velocity a = arc length

t=time r = radius

»“
Ex. The roller on a computer printer makerevoll}h(?r’n per minute).
Find the roller's angular velocity. -
¢
Va - O 4400 \gdion /«\\
a- 'l'l -

[ min

Ex. (a) If wheel 1 rotates 40 radians, how far has the belt traveled?

(b) Given the 40 rad rotation of wheel 1, what was the angle of
rotation for wheel 2?

Wy W

Dec 7-9:32 PM

Ex. A small electrical motor turns at 2200 rpm.
(a) Express the angular velocity in rad/s.

(b) Find the distance a point 0.8cm from the center of rotation
travel@’in 0.008 s° 't«

&) Va=thoow  Lew® /067 vod
Leh  (Bsec \ D

w \/of%
5=V t a=ol

=307 wd 0.0
T = 54

b
o - o "

Ex. A Ferris Wheel rotates 3 times each minute. The passengers sit in seats
that are 5 m from the center of the wheel. What is the angular velocity of

the wheel in radians per second? What distance do the passengers travel
in 6.5 seconds?

sc

Dec 7-10:40 PM

Ex. A small electrical motor turns gt 2200 rpm:

©=2200 -aT
(a) Express the angular velocity in rad/s. = 1
(b) Find the distance a poi v@ om the center of’ tatioﬁ 100

) a=er
Va= & _widym | tmin v
o= _
£ Imn Gysec £
‘@Ot cafee | Ved

Ly
) \= \:L;“Ol_ / \1=\L\(\‘»

«08em
3
= I]_%E ™ fSec

d=\ t o.0065e¢ = 16T opm,
319

T = L5cm
Ex. A Ferris Wheel rotag; 3 timCs each minute. The passengers sit in seats

that are 5 m from the center of the wheel. What is the angular velocity of
the wheel in radians per seconﬁ)what distance do the passengers travel

M=Sm Vor& AN

E . _.’5m
= mn l
Vawr sy lmleln D
:_Trgmd/sec A
d=V-t
:M."'B%
P-4
%ﬂm
= Buwm
l.tv

Zl0am

Dec 7-10:40 PM
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V=& t

Dec 8-8:38 PM

10d) 3=6p -7
(0= ep- 7P‘37

5 0= M
0= (=P~2)(3p*1)

o
O_P-3 O 3’”’
’L
z'/.;L ] /9

10e) 3x +‘1x=50

3@3[ 3y 49x-20=0

S (20 5(7511”5"_'0)=O
‘5+—l 3 3 +5)(7{/__2\) 0

Apr 8-9:55 AM

ASQC}DK ey 7{‘!’

z
= f? er
Practice Problems...

Page 176 - 179
#14,15,16,19, 20 a, b, 21, 22, 23,2 48, 4. 27

J- X+5 ;(‘9\
- H
Mar 17-1:05 PM

Feb 26-1:34 PM
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MM Z s S T4

_ _ _ Reference Triangles:
A basketball rolling across the floor completes 75 revolutions per minute. The
linear

velocity of the basketball is 2.5 m/s. Find the radius of the basketball and its
angplar

Vb= 19 eV _ 1907 | it _ 15 T_-57 raJS
\ %s

Definition 17 The reference angle @ of an angle 0 in standard position is the
acute angle (between 0 and 90°) the terminal side makes with the z-axis.

min J T (osec a

The picture below illustrates this concept.
\/ ) %m‘ﬁg/ —’ m 1 | ‘T
r |
0

“Va i “—k K (,L”/"t ‘> ,}; g HT - \5:1 s
=033m ‘ ! M ’3\

What is the significance of reference angles?

Nov 21-4:24 PM Feb 26-2:36 PM

Angles on the Cartesian Plane

’PI% H#/3c

Reference Angle - an acute angle formed between

the terminal arm and the x-
= axis.
a= a’ &P * Reference Triangle - a triangle formed by drawing a
@, 3 93 o= perpendicular line from a point on
& the terminal to the x-axis.
15 =l

[TRIG RATIOS on the CARTESIAN PLANE

: r
sing=2 cscl=—

r Y

X r

cosf="— secd = —

r x

Notice what will happen / B Z - i
if the rotation moves into tang = x cotd = y

other quadrants?

{
{

“Primary" "Reciprocal"

Mar 17-9:56 AM Jan 31-6:49 PM

22
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Sm 8:‘5i CSC(S':.—%
Cos& =3 =3

5
Tan &Bi 507&‘9’:3,

TRIG RATIOS IN ALL 4 QUADRANTS

sing = 77 What primary trig ratios are POSITIVE in...
0SCO == @”J A
5 an

=
c5c0 =73 II I
(XY sec & = ip (-.+) (+.%)
= 3 :E
7:)\11‘(\?33 ch@ 8

@

Sn& <0 tans>o  Qudl
v
csc

v 111 I
@ S ('a')

(+:')

Cosero o>

< | pe Quad Torll
Tl

Mar 17-1:24 PM

Sep 7-10:31 PM

otachia
M Mo

150 B3 quadll
D ° N
?)50 |0” Qud L

f 54s°
s = 60°
2 %0

_, /0

O
é@
&

=
B¢
ENEN

Mar 17-10:07 AM Mar 17-10:13 AM
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o \ O,

April 06, 2020

Mar 17-10:14 AM

If secd=-+/10 and sin 8 > 0, determine the value of csc 8

Feb 26-2:55 PM

Mar 17-10:18 AM

-H—z:mewokk PI76-179
a-or Va& V.¢ N=Vo.r

ke ! “@
an

VJU 10

= ‘ O'rl 1q +
9
EC
klm"
b
@ :

E‘#ZBO H#14 Va:%\//
155ec
-or  _ar
a)a‘%‘r_r,im /}é@/
adnm
= ;iéﬂ: Ab2m
b AF™
9Ve 2 -%er
1S mine
Voe & :5@'(5'&
\ £ S 15T o~
2n :&’e_g‘& \(‘r'%ml
45’;; [ma
or=8
) 00
9 _5¢ -z,
2607 b
= S0
i
‘B‘;?dz =550 o\\'oi‘)\
\50
LD

Mar 24-9:45 AM
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Example

Determine the measure (in radians) of an angle whose terminal
arm passes through the ordered pair (72\/3 ,74)

' ==t
fan Y Y&\)’

tan g = %; T+ 0.8571
3 OI g
O=tan? G/\r.b 2A9¢7
6= 0.%57

Feb 26-2:56 PM

So\va {%p\ &

—AMWLES AT
C__O_S®: O."15A
0= Cos*'(o.%;l)
_ém‘“ 6 B Or” qu radi(kns

¥ =°-1:9.7

- am-01141
66:6. ho%

Mar 20-11:22 AM

The ‘Jom’c HOE (%»j) A
lies on the derminal arm of the
unit Circle andis in Quadiv

o) FindY b Find4an6 9 Find csc &

@ejrqes Radians
~360° <0 ¢ 360 —AmeQ4Am
tane=-1.0%94 SING =-0.1%8
6' = '\'&V‘-\(—\.D%R'L) & lrad=60) o - -0258Y%
Q=-yq° N g1~ 08554
o= BN 23 6:4%%[{
RpYL 9=4.0
ol g;lﬁ?gho T+ 08K O: 5‘{35
Ry 6 =287

Mar 20-11:30 AM

-
S U sl

Mar 20-11:47 AM
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@Qgraag
Solve 268 2%%0"

Gwen 10 @--011660
G=sm"(—o-‘lb@°)

6=50 03¢

02135

0- 3

Radians

Solve -aweg <an

* radian mode ¥
tan ©=-083%0
0=-04316
O=-0816
0=2.4§
0=5.7b
0=3 .83

April 06, 2020

Mar 20-2:11 PM

Find & when the Pant (5;11) is onthe
fermiral amn. and find all & prrg rafos

(inde ues) - -\]TG
reﬁa&g\(z 65}‘10 3\h&> Vo Csce- ﬁ
Vosss —\“—% Seco-= %“’“

rG“a\Wﬂ (5}
¢ 4. - -5
™ ! ’mne:g—' Cofp- n
Ga) 2@
= pHt12
l: Hb
Sing=-\_ _,\m,"; (
Ve =G r: m
= — W
14§
Mar 20-2:34 PM

3 s| O 4 Quod | 1V
£ C v

Mar 20-2:28 PM

Mar 20-11:52 AM
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Unit Circle

unit circle
0, 1) . . .
« acircle with radius

1 unit
(-1.0) 1,0 * acircle of radius 1 unit
3 with centre at the
origin on the Cartesian
plane is known as the
unit circle

©.-1)

N

"

April 06, 2020

Feb 26-2:21 PM

P(x, y)

N, KRR

Dy FH
< 0 ri % % t —a5
AR

) f =5
| [7(—3) +(y+‘f) =49

The equation of the unit circle is x* + y* = 1.

Determine the equation of a circle with centre at the origin and
radius 6.

Quadrantal Angles

Feb 26-2:26 PM

rErty tane =7

2 2VY2 DANES

WA T a3t
:lf_

b :

Feb 26-2:27 PM

Mar 24-10:34 AM
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?)o" 4_—ﬂ = B2
sin %° - —L £SC 30°=7=2
Cos 30° = "”’ Gec 3 ’fa?f’%ﬁ
- of 30 = —
fan 30° \f (54) “ﬁ? o
Lz £SC60° @; U £
\‘,L\(S;;@boa~(_ 566600 A . Sin & =Tz CSC@_j j
0:6 QOTGOQTL% Cos Q- =% % 3¢ & ==7
Tanko™=> 7 g
/_Lﬂi__j’cﬁr fan e 2% g
_L 2 e
SIN5 === 3 ‘12 o
cosYs = L-& S
Ro a5 |
Tanys=4-I
Sin26=4 %
%)
473

Mar 18-1:09 PM Mar 17-10:28 AM
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April 06, 2020

Mar 24-10:45 AM

Mar 17-10:28 AM

onit circle,
=1
&,
Dy gn
300; 2 —%
=

Mar 18-1:21 PM

Special Angles on the Unit Circle:

v Let's use Z as our reference angle
4

P(6)
C]
Plm=(-1.0) 0 (1.0), Construct reference triangles
0 X for all multiples of /4
between 0 and 21

Feb 26-2:35 PM
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- — - R
Coordinates on unit circle for special angles(’,: V2

¥ |, 3y éﬁ‘@ gl
% | 2Ty : |2,

= oo | L L
X éo‘g > 7

36=T £,7%
é \&:-%_Tr ( 7%3311’/#

T

April 06, 2020

| = =
iz 2

Mar 19-1:22 PM

Unit Circle of Special Angles in Degrees

Sihx
TaneGex

This is lovely...so what is it used for????

Mar 18-10:02 AM

Feb 26-2:32 PM

Feb 26-11:00 AM
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SIn3° =5  Sn&=%
X
0% 30’ ‘% b
+an :ﬁﬂ@':);ﬁ—
o- Cou0 r
WLM\ 50 - \Fb Y ./_(:
, 7]
? =2
tan W= X
2. Z
7 7z
A
%)

Mar 20-11:05 AM

Dgb> % %J

a.¢ only

MNX}>72
) e
(4’)384)1 t
4%’% io
Jc)( )7) @uadML r=|

() fﬂ [ (?1 ‘)
3_# s
- \‘1 ij Vs
ikt 0o
, g
?@ 60 pedn
&= JE,K:(
= &
Q
) +ﬂﬂ9 ’us»g(aduﬂs
eﬁmm 6 =tar (i
B 045 505 000
‘\% H q:(
20A¥E3
> 0 Quadll
d) S/r;? o wteo

v
/‘ 0
Mar 17-10:35 AM

%‘ij?‘f'ﬁ; sin 0—:@;@% =8
=() ¢ =_ e
23T b See 0 =t
(B LI el
- I .
(,5; Vol ’mn&s% UIB—S

)
Sec es—“;ﬁﬁn Quad T
r- 7.&6 &ino- ~r*?tsw =%

_ -5

Apr 3-2:50 PM

Wdlws
+ang=!

+Q,n8=

e:

s &
le

tano=1 .

o-tan _'(’)
1 v9-0.189"1
g +10

5%”/@':66'3'70

Fan' (1)

0,

1509

Mar 18-12:48 PM
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Unit Circle of Special Angles in Radians

Feb 26-2:35 PM

Have a look at

ex. sin 690°

— Break it apart

137
cos——
3

Nov 21-9:00 AM

Determine an exact value for son
a. Sine 135° b. Cos 2?.0“ £ Tan 225° d. Csc 3007
\35° N
HS 00"
YA
L Lz By + 2.
VZ VZ * 3% 0

| a8
g

Oct 28-10:51 PM

20
15’
L

)

wl=

N
(07
pul
4

o
Iz

-
=]

AYJ
N

G lAa
G
6

7/
—<l=3

2

=
=
Y

>
S
\9\_—3

S\F

Feb 26-11:13 AM
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Example:

Without the use of a calculator evaluate each of the
following expressions: (skeich cach angle on it's own axes)

sin® 60° — cse30°sec’ 45° + sec180°

FFF

L) (D)) + (1)
_q— (@) - |

April 06, 2020

Sep 7-11:13 PM

t a calculator determine the value of...

sec’ 720° + 3sin(-315°) - cos 840°

G40
45’
.
\15? -3\ °

s i AR
@ €A

\\/ # Without a calculator determine the value of ...
’
2

2 sec?315°—sin(~210° )+200t 585°sin(—450°)

. @5

/5‘6 36 6 =\
%5+ 7o 43 o
2 £ 2

Sep 7-11:22 PM

Sep 7-11:36 PM

| /
F%él P I
= 4 ’){{‘2
o | U)ﬁlbo =2
Cos o0°= /2 ,/%

SInYs > /=
CosYS = =

Apr 5-2:32 PM

33
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Warm Up
Evaluatg=without the use of a calculator: I (a
Fo |2 r ? Ao sy
% M 3607

cotﬁlw’)sm 390 —cos(- 630°) sec(870°)csc( 135°)

%%’ 5 f»
2 YZ 12 ¥iros 10
‘M ‘(\rs T o -

U 2
I
-1, 8
A A’
+1 2
az " s
a0 b

120

45
35ec(486°)— 4sin* (=315°) _a0y-4()
2cot 210°csc? 135°

(-R 8
-
A =2 B0
BRE
Oct 3-9:22 PM Oct 27-3:11 PM

Questions from the HOMEWORK???

More Examples...

1. 2sin135°co0s 225° —3sec300° (Solution is -7)
~ Worksheet Solns - Special & Quadrantal Angles.doc

2. 5in300°cot(~130°)+sec1980°cos* 855° — sin(-450°)
(Solution is -1)

*** Worksheet - Sketching Special Triangles ***

~ Worksheet - Special & Quadrantal Angles.doc

Feb 6-12:44 PM

Feb 4-8:18 PM
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(Cos Sm) )

Warm Up

Evaluate the fll lowing without using the trigonometric

nctiol
3csc2745 cos 2115 SSec1620 +7sm 2190 840

WF o m
.4
SIntS=F cns% ‘i coewo SINWZZ 4o

3 ) -5(-0+ 15 & b\
+5+7( ()

Jr@

2 {5
1z ——
A" o

[9 »

[+ ©

Sep 21-9:42 AM

Oct 15-1:03 PM

w #%

W _Jw
60 3
7 eNen

(Coa@(sw 5JI_>
(%)(%)

(7

Mar 22-1:06 PM

/1)202. H# bef
9¢e

Mar 18-1:39 PM
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Ex. cog 137 1
. o8 —— =
;=R
/3

00° 5
Vs \—J 2
3z Az
Sz o
oDbD EVEN

9?-“ 30> Vs 7'50": 5:/5
1w o0~ 73,1%° £
o et A

Mar 19-1:24 PM

Oct 19-2:20 PM

—_

177
Ex. tan—— =
0

/g
b
dd
00 2T o
Ex. Cscnl = _" E
4 4‘(/
lbTi
o odd N
0\ 4w
0
</
Ex. cos[—154”]:-lj_ x .
: odd even

00

W=

o 2M4n, b —> @)
VW, —>9q0° 0. 70
T,3n,5m,... >18c

560 > Y7’
“/29 30° /LP%

Nov 21-9:27 AM

Mar 27-10:26 AM
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&

(\
et 2 2 =
i X
%l 4/,
{«; !
6’ !

Mar 27-10:18 AM

S (—“ﬂ Sec ‘-——“‘ +5Ih 15m
.‘ \’Jz‘__a'n

COST/b

Cos 30°

(auﬁ

Oct 19-2:51 PM

Oct 19-2:56 PM

Nov 22-10:11 AM
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1 Vb
- - (0 - a%: *‘UE
(b - o5
Sine=Ir o)

Cos&=Xr = | ,

1) (I;g?
‘l_an 6 = 'y//( (‘;.:ll)

Mar 29-2:12 PM

Mar 29-2:20 PM

Mar 28-3:36 PM
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April 06, 2020
T~ 27T
3T Rl
5t om
Mar 28-3:36 PM Mar 28-2:17 PM
Homework: ‘\Worksheet-Sketching Angles in Radians.d __,5" "')
» 3. tan (157)+sec (24T
Solutions...
L5 < 4433
3 G

(oo)o- v)

—2-43 7.0
2y #AA
5 3433 (mb)(a-b) :
Ay % 2 (i

IR E}
- _‘15 [ _\J’/b RE f
45 R E A

/) X
Nov 21-4:36 PM Apr 3-2:30 PM

39



Radian Measure 2019.notebook

\)n'\_{‘\c wele =1

N
Erh

Apr 3-2:38 PM

Mar 29-2:15 PM

April 06, 2020

|2

Mar 29-9:55 AM

Nov 21-3:56 PM
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0dd ~180°

Feb 28-11:09 AM

Mar 27-2:28 PM

LY=-23
=
us o
3 5
N
=

Mar 27-2:31 PM

Mar 27-2:37 PM
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April 06, 2020

Mar 27-2:39 PM

=
SeltT TT [%_j/"%;
3 38T LT qf,[
= —3_ o o
,  eTrZ ()

Cos (-117r)

W[r

[[05 6/[\)

l]w‘%

|
2*( vﬂ —
— 3
-z A3
407 2 4
-3 !

Mar 27-2:43 PM

Cof ( 737’) 0@

Introduction to

. - trigonometric
Trigonometric e
= « an equation involving
Eq uatlons trigonometric ratios

Focus on...

« algebraically solving first-degree and second-degree
trigonometric equations in radians and in degrees

« verifying that a specific value is a solution to a
trigonometric equation

« identifying exact and approximate solutions of a
trigonometric equation in a restricted domain

« determining the general solution of a trigonometric
equation

Did You Know?

In equations,
mathematicians often
use the notation

cos? B. This means
the same as (cos 8)%

Mar 23-9:37 AM

Feb 26-1:34 PM
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,0;2(5}:0 ‘2_/—\-(5_ @
(>415) 019
G -5 AP
-
*

Oct 21-2:22 PM

Let's start with basic LINEAR trigonometric equations...
...Pre-Calculus 110

* Reference angle?
* Which quadrants?

Solve: sing =-t)49659 , —360° < x < 720°
— O=s1n"'(0.3¢54)

\/S ﬂ * Any co-terminal angles acceptable?
= 75° re{‘cremavslz,
T C, ns

g\md T (!EIAOJ I
15°285° w35 105%255, 5

o If the domain is in degrees, give solutions in degrees.
e If the domain is in radians, give solutions in radians.

(0S O=-0.669] -n<pin
Mi*i ref . 0669
Tl ¢ 008318

1‘) tan 1=-031Y
X = 0.2028

A= 59804 At
X= 2.83%% £ 2awn

-0 019

0H02%

Cosx :—0.5%4;
y=3.1216F

X’L{.lblfo*}“nml-"”"

are L]..l‘

\4> Sec X: Fall

Togmg Qvedd Qhod I
@@ T+0.9319
2 "1‘7‘H Al
- _1.50%%
q.h%10 p. 61Lb
Mar 13-2:02 PM
f— _H
Sio~ 3
_
o=/
> T+E= G5 3

Mar 26-2:17 PM

Mar 26-2:58 PM
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X, ’)Lan Q =0.30006 0040‘.:1"
2) general

0 = -,—a.n— .(0. 3006) 'rofﬂ\.
6-=0.2920 + 2

T+ 0.8920
5,'-}91-{ +3mn

/—}7 cocor=-18d9 ) (]

sing =-04119

5= -].25%4 +awn
Nt qu-baswd =4I

T+ 1.25¢4=4500

April 06, 2020

Solve: secl=-13054,-2r<x<2rx

Mar 23-2:10 PM

Solve: SeC(9 :(—1305@;\ -2 <x<L2r
Cos6 =-0.71060.

Could wolkK .
with exact fadang

Comld vl I
with = fad

AYy-2m =-3.39
3.88-amn = 'R\-}

Mar 13-2:08 PM

Mar 13-2:08 PM

Mar 24-10:09 AM
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Dec 15-7:05 PM

P EX-\/ECOS@+1:0,—36()OS@S?200 Ex. sinx+1=0,-2r<x<4r
G Vawser-1 [Tefe o 103
- 0545°= V& = ° 4
Coso=~1 AR 9\700 7
Quad T Q_‘i‘i‘j::'—— -%+aﬂ am.am 630 "—{i
A
RE AR 350 T EE) Y
—1550 _9\}600 3 >
Y T
Dec 15-7:11 PM

?2’52 #5) ?C)(qac_)%‘aCﬁM)lOac

o) SINE = Slﬂm
A Sin J-{-}‘S"”m

(AR
q o) CNG =T/,

(o)

Mar 29-10:39 AM

[~

o) CSCD:‘\[Z;; ”
Sin e=—%
r=-60
Coa) SMF‘%
Al
@ (/8‘07(%\)’—2 T4
Sin 7C=‘\[7_

%o SinE =sina]

DX\ T

Mar 30-9:56 AM
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I
|0a) fan T - tfan[E] (
)
L) 100 = fnfel - -
Y% 00 )
NIk
S A g Sno=4r
—+T
l b; © o) 0093’73“’
“ -
% Tan ¢ = Ix
Mar 30-2:22 PM Mar 30-9:50 AM
Your Turn
S)o];ice]sc;lirllgincogr;eetrf ;a’qiazt;oz 1(;1;11;q‘spec1fled domain. CLJZ ) ! . .
b) 4 sec x + 8 = 0, 0° < x < 360° “ SD[N' =T ‘GL_E_
G.) 3c0s0-1 =Cosd+I| ‘/(D cot 50793t A A~
3wsQ -CosQ = 2 -
des 9 =2 HorxtS=6, -36ey ¢ T
=
COSGB:O Sk@gmx(l—rm( =0, -“fﬂ‘<)(<‘f/1\

b)4secx+3=0

S Fsecx =B e
w0 =7 =
0" 2 Sec X

Y e, A40° 34 Oo
0

Mar 13-2:20 PM Mar 18-8:45 AM
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‘]TLG—(_ )
M ¢o 3

‘l-omer: l?_—'b5

Guad TL

-T+090b3
d

April 06, 2020

Mar 18-8:46 AM

DQ(EK(I my(\ 0 —1Ir<)(<‘{/

l £scX=0
)= (‘_SCX

Mar 18-8:46 AM

Mar 18-8:46 AM

Oct 22-2:45 PM
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Review deb’/'fj
GCF  2p=nrb=o0
3b(b-4)=0
N N_L\:o
3&:3 b=t

mple £ =300
2 ool (x-18)(x+)=0
X=15 X=2

2 —
D» D'S omway le _fol5 —mn(f}o’“ Wa(ﬂ
(2¢-8)24+9)=0 4x*=25

=520y S T 1
R R ¥
(-7
X ~
40!

Oct 22-2:35 PM

Let's move onto QUADRATIC trigonometric equations...
...Pre-Calculus 110

* What strategies can we use to solve quadratic equations?
* Quadratic trigonometric equations, wilLLLI\t&\aTely become TWO linear trigonometric
ion Treat he

Sam ..
———> ||solve: 2sin’x+sinx=1, 0<x<4r

2
- :O =
dy+r-l

+3>/@X_l ) :8 ?2_0a2++00k_ =)=|?0
> -1) -
(1) (30-1) %%-Q: 0

A 2
Ry el e
*7 sing="1 s|y\x:-\—
2
3;# éjl,}\
3%-@“ L%

Mar 13-2:29 PM

April 06, 2020

(m=-2)(m+5)=0

Oct 22-2:37 PM

qjl(q-\) =0 5070 Cos=l

Review Fackrin 9
GCF 3y 12b=0
3b(b-4)=0
VAR

v

3b=0 Y

b‘O

o Q05O -6 =0
sk ozs0 R
ag=0 ’ (‘,ose«(w”"):o
a=\
@sd0 cove =)
DOS  x9-0
Monabe (D470
<, '5‘7 x=-1
=0

o X

Lov. Vi=p
(DG 2=H13

Xy XV

e 450
2’=-15

((of>

I}

Mar 30-2:39 PM
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1
Ex. cos’ 60— —cosf=0,-27<8<4x
il —

azes® g Lazo
\
ala-z)0

B e
1/ . T(/ 'n/y
vy 66%@
aoon L2
O

sn ~1U .

SRS TAREE

S EREEE
W
T8 07

April 06, 2020
@ S\QQ Law
C A b __<
o S\ A Sind ShC
ﬁ S'ﬂc}?‘ :SI_Q’EZS—;,\S
Y C C
L Coorto——
T 4. e
C :0\+\9 ‘20\5@5(
CosC =ab= (&
Lalb

Nov 28-8:50 AM

A 34

Oct 22-3:13 PM

Dec 15-7:11 PM
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Your Turn
Solve for 0.

cos’® —cosB — 2=0,0° <0 < 360°

Give solutions as exact values where possible. Otherwise, give
approximate measures to the nearest thousandth of a degree.

QQ—O\‘l':O (=\W
(e-N(as)=0 &
O=2 =\

Cos§=3  Cose=-)

April 06, 2020

Mar 13-2:39 PM

Cos0= g5
RyA ®= \55°>2150

155o+3bon ; 33501-%%

General Solution of a Trigonometric Equation

bolve:  3cos’@-cosf=2. R

wsert 20 - 0 —2=0 132°
(53] (342) =0 SN
4;_. (a—')(jo‘*_alo I“'Eq
g=\ 0= =
Ws6=\ ase="%

6=0 O_jcos_'(‘q?;_ga%o

Oct 28-2:31 PM

Determine the general solution for sin?@Z 1 = 0 over the real

numbers if x is measured in radians.
Did You Know?

2 . [«
01— \ —O 2n, wherenel,
= represents all even
(0" D (a + ﬂ o integers.
0:\ : O~='_\ 2n+ 1,wherenel,
_ is an expression for all
Sne=\ sme=-\ odd integers.
O%‘\)\
-0
O 079
= \ X = El-f— 27n, where n €
o 2
-W + —i X = 327r + 27tn, where n € [

Mar 13-2:42 PM

Mar 13-2:45 PM
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Petermine the general solution for cos? x — 1 = 0, where
he domain is real numbers measured in degrees.

April 06, 2020

Mar 13-2:47 PM

b’)’ 4+ b +12
-, ‘
SN X+ Tsing +2.=o

(Smx#f) <$)r\7(+%>70

21S-211
f'P-\dQ o Few —Pom zac‘f‘\

A daa TesC

Oct 26-3:09 PM

Oct 26-3:11 PM

Practice Problems:

i

#5,]

Mar 21-10:16 AM
51
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April 06, 2020

Check-Up problem...

ve:
sinxsecx+2sinx=0 , xe R

SINY (secx+ ’g) =0
V N

X=T N

(x is measured in radians)

SIny= SQCX -4
0 173

Test topics
V;\DMGWUKk PQ?L 2” Radians< - - -»Degrees
#5H ale Arc Length
# 7 b' d' Sector Area
+# 29\ Angular Velocity
Special Angles
“DM/ du\l"ﬁ Evalua‘rln?b opes a‘@l

Mar 21-10:17 AM

"3 UQS*\'-

Solving Trig EquaT«ons
- linear

- quadratic

\:),J ?S\\\:\ &eﬁégég%omm

L
/%
A

Apr 3-10:31 AM

Apr 4-9:47 AM

\m. r
\ V2
m

\ (—»3 o)

@)

Apr 3-3:03 PM
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Unit Review...

What topics have we covered??
Co
NG

a LY
P \Ey |
-

10 =" radians lrad =
180

180
T

*

ITRIG RATIOS on the CARTESIAN PLANE

sinf=2 _osab="
r

x
cosf="— secl =
r

e lH RN |

tanf =2 cotf=
x

=

"Primary" "Reciprocal"

Sna8-3

Special Argle.

N coo W’g

fan 30 WL“J

Solving Trig Equatioh

Mar 21-10:20 AM

April 06, 2020

In general, if the angle of a sector, 0, is measured in degree,

then the area of the sector,

I 8 is measured in radians,
then the area of the sector, A= zi x| 2nrad = 360°
n

1
S|A=—r20
o0

_QQ‘, . ﬂcu'rolb
40 o)

B w0
o0
0.

Review...

C4 a) Determine all solutions for the equation N
2sin? @ =1 — sin 6 in the dumaja)o
0° < 6 < 360°. \
b) Are your solutions exact or
approximate? Why? q
%

<) Show how you can check one of your
solutions to verify its correctness.

Determine the angular velocity of the minute hand on a clock.

Oct 28-2:58 PM

Bolve: 6sin® 6 —3sin6=0, 0 <6 <360°
[A] 0°,30°,180°,330°, 360°
[C] 30°,90°,120°,270°

[B] 0°,30°,180°,150°,360°
[D] 0°,180°,210°,330°,360°

If escf <0 and tan @ >0, then which of the following could be a possible measure of angle 6 ?

11z 4z 3z
Wl A @z VAN

v
| v

'What is the principal angle of —2?7” ?

37

Al [B]

=8
a
I
==
=)

Mar 21-10:21 AM

Mar 22-9:21 AM
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If the belt in the pulley system below travels 30 cm, what is the angle of rotation of the smaller pulley?

[A] % radians [B] 20°

15em
> <® )
[C] 20 radians [D] 5°

Nibbles the hamster is unning at 0.02 m/s on an exercise wheel of radius 8 cm. What is the angular velocity of this wheel?

[A]0.15 rad/minute [B] 240 radiminute [€10.25 radiminute [D]15 radians/minute

Solve: 2(1-sin 8] +sind = 2(3—4sin’ 6), —360° < §< 720°

April 06, 2020

Mar 22-10:43 AM

“TestToprcs Radran Measure

Radtans <= Degree

Are Len a.:em

Sector Rrea H=3%OTW o
H__"ierl. /
AT

Angular Velocrty 071> &

Linear Velodty V=%
o V = \}w(“\

B (PN =5 - 5000)

Imin min
SPecia\ Angles
20,45,00 % 2
o, T *h
(n@s\“\

@ .

N )
Poxsy Sle'"‘jT"'j Cquatms
PO
AL émif/‘/-w,l‘i)ﬁo)pa—)
Relioans PQ’@ _

b (omn" b, I%H\n’)

Apr 11-9:56 AM

| Little Johnn: iece of rope 1.5 m long and he g it around his head in a circular pattemn.
Mis. Cent tching Johnny out the window of: s lab and notes that therock is making
12

) The rock comes flying from the rope 3 minutes after Mrs. Centripetal started to time little Johnny. How far did therock travel
during the 3 minutes? 2]

Mar 22-10:49 AM

Apr 11-12:54 PM
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H/d’\.o':q;
#0280

L) Cos (77/,9 ,/( 3‘)
oEQC:. \,/

Apr 11-12:58 PM

#) % /-},jfé/ﬁéy
,m 6=0, ==
Lo bm=sinx
M~ M —6=D]
(b«@@w 8) =0
( /
3{:/ )(3r‘1 !Q.) =D
‘ ‘71 0R Mr—-—%_ (90—5- S
Saxtz
s e RO ey A
&3 Q2
) (@L%‘f L Q 379
NRSNGT
J X_—;_ 22_210 3[84,
T3 PRy -7 —
. K— -;(16\!) _ ?41-6
X=fq -
7o 3T,

Apr 11-1:01 PM

Warm Up
A basketball rolling across the floor completeq 75 revolutions per minute.| The

linear

velocity of the basketball is 2.5 m/s. Find the radius of the basketball and its
angular

velocity.

\/(1,275 rev - 159,-”_ . }mln .:b-JI[,J(j
[ min Imin b2 sec

i V.. ZF)MIX -0.32m
(= Vo B
*rZ

Nov 21-4:24 PM

Example
Determine the measure (in radians) of a"mrle whose terminal
arm passes through the ordered pair ( zf ) Listall &
rig ratos ) S ¥ .2A
QEf T SNSTEn j,_ Ged=y
(3) +1b=f 2
! \gm,:r‘ o561 rf%sec o-Tig
X - - \f_l' “h
Qwe \1-3—2--:‘}\ ..—-_%' _ \I—l
ane-:
JIT =r y
= - = s k]
am =n E -m W

Tano= 22

8=(.95101

Feb 26-2:56 PM
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Trig & 3-Space 122 - Sketching Angles in Radian Measure


Instructions:  Evaluate each of the without the use of a calculator.  Sketches must be included.

1.  
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6.  
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[image: image1.jpg]Trigonometry & 3-Space 122

Evaluating Trigonometric Expressions Using Special Angles & Quadrantal Angles

{ uctions: Evaluate each of the without the use of a calculator. All sketches must be included. Simplify your solution completely.
These questions are to be done individually on looseleaf with all work shown and your solution clearly identified.

1. sec(840°)tan?(1110°)- csc(1530°)

2. sec?(~1575°)sin(~1530°)+ cot?(1740°)

cos(—1980°) -
cot(1290°)

. cot(780°)sin (- 390°) — cos(~ 630°) - sec(870°)cse?(~135°)

~

5. 4cot(~1305°)+/3 sec(~1620°)cot(660°) — 5 tan? (930°)sin (— 2880°)

6. cos(—1200°)sin (1350°)+ csc?(~315°)tan*(9300°)

4¢sc(750°) - 3cos(~ 540°)
" tan(600°)—2 cot(— 405°)

8. 442 sec(~1305°)+ 2sin*(2100°)sin (3150°)~ 3 cot?(~ 1230°)

SOLUTIONS

37
2

#8. —

#7. 22113
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