
   

Remote Learning Packet 
Please submit scans of written work in Google Classroom at the end of the week. 
 

May 4-8, 2020 
Course: 11 Precalculus 
Teacher(s): Mr. Simmons 
 
 
Weekly Plan: 
 
Monday, May 4 
⬜ Story time! 
⬜ Problems 11-14 and 16 from “Relationship between Trig Functions” 
 
Tuesday, May 5 
⬜ Read “Radian measure.” 
 
Wednesday, May 6 
⬜ Problems 1-14 
 
Thursday, May 7 
⬜ Read “Introduction to the Polar Plane 
 
Friday, May 8 
⬜ Attend office hours 
⬜ Catch up or review the week’s work 
 
 
 
 
 
Statement of Academic Honesty 
 
I affirm that the work completed from the packet 
is mine and that I completed it independently.  
 
 
_______________________________________
Student Signature  

I affirm that, to the best of my knowledge, my 
child completed this work independently 
 
 
_______________________________________ 
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Monday, May 4 
 

1. Story time! If technologically feasible, email me with a story! 
 
Also, please email me if you have questions about trigonometry. BUT. Please make your questions 
specific. At least give me a page number where you got confused. Better yet, tell me exactly what words 
you read that confused you. 
 
For today, we’re going to do a few more problems from “Relationships between Trig Functions” before 
moving on to radians: 

2. Complete Problems 11-14 and 16 on pp. 122-123. 
 
 
Tuesday, May 5 
 

1. Read “Radian Measure” on pp. 124-133. 
 
 
 
Wednesday, May 6 
 

1. Complete Problems 1-14 on pp. 133-135. 
 
 
Thursday, May 7 
 

1. Read “Introduction to the Polar Plane” on pp. 135-143. 



U
ni

t f
ou

r –
 1

22
 

2.
) 

Le
t u

s 
co

m
pl

et
e 

Ex
am

pl
e 

1c
. I

f s
in
𝛼

=
𝑎

, w
ha

t a
re

 th
e 

si
x 

Tr
ig

 ra
tio

s?
 

3.
) 

N
ow

 le
t t

an
𝛼

=
𝑑

. 
(A

) 
W

ha
t a

re
 th

e 
six

 T
rig

 ra
tio

s 
gi

ve
n 

th
is?

 
(B

) 
Co

m
pa

re
 th

is 
an

sw
er

 to
 th

e 
pr

ev
io

us
. 

4.
) 

In
 E

xa
m

pl
e 

1c
, w

e 
le

t 
th

e 
le

ng
th

 o
f t

he
 h

yp
ot

en
us

e 
of

 t
he

 t
ria

ng
le

 t
o 

eq
ua

l 1
. I

s 
th

at
 O

K?
 W

hy
 d

on
’t 

w
e 

le
t 

th
e 

hy
po

te
nu

se
 e

qu
al

 𝑐
, 

to
 a

llo
w

 f
or

 a
ny

 a
nd

 a
ll 

po
ss

ib
ili

tie
s?

 N
ow

 s
up

po
se

 s
in
𝛼

=
𝑥 𝑐
, a

nd
 th

e 
le

ng
th

s 
of

 y
ou

r t
ria

ng
le

 a
re

 𝑎
,𝑏

, a
nd

 
𝑐,

 w
ith

 th
e 

hy
po

te
nu

se
 e

qu
al

in
g 
𝑐.

  
(A

) 
W

ha
t a

re
 th

e 
six

 T
rig

 ra
tio

s?
 

(B
) 

Co
m

pa
re

 th
is 

w
ith

 th
e 

pr
ev

io
us

 tw
o 

re
su

lts
. 

5.
) 

G
iv

en
 th

e 
Tr

ig
 fu

nc
tio

ns
 a

nd
 a

ng
le

 m
ea

su
re

, w
rit

e 
th

e 
eq

ui
va

le
nt

 c
of

un
ct

io
n.

 
(A

) 
si

n
3

0
° 

(B
) 

co
s

1
0

° 
(C

) 
co

t
7

° 
(D

) 
se

c
6
4

° 
(E

) 
co

s
3

1
° 

(F
) 

ta
n

1
4

° 
(G

) 
cs

c
4

7
° 

(H
) 

si
n
2

5
° 

(I)
 

ta
n
( 𝛽

+
𝛾
)  

(J)
 

si
n
𝛽

 
6.

) 
W

rit
e 

ou
t a

ll 
of

 th
e 

co
fu

nc
tio

n 
id

en
tit

ie
s, 

in
cl

ud
in

g 
th

e 
on

es
 w

e 
di

sc
ov

er
ed

 in
 th

e 
re

ad
in

g.
 H

in
t: 

 T
he

re
 a

re
 s

ix
 o

f t
he

m
. 

7.
) 

N
ow

 w
rit

e 
ou

t a
ll 

of
 th

e 
re

ci
pr

oc
al

 id
en

tit
ie

s. 
H

in
t: 

 T
he

re
 a

re
 s

ix
 o

f t
he

m
. 

8.
) 

Ev
al

ua
te

 th
e 

fo
llo

w
in

g.
 

(A
) 

si
n

2
3

0
° 

(B
) 

co
s2

3
0

° 
(C

) 
ta

n
2

3
0

° 
(D

) 
co

s2
4

5
° 

(E
) 

ta
n

2
4

5
° 

(F
) 

si
n

2
6

0
° 

(G
) 

co
s2

6
0

° 
(H

) 
ta

n
2

6
0

° 
(I)

 
si

n
( 3

0
°2
)  

(J)
 

co
s2
𝛼

 
9.

) 
W

rit
e 

ou
t a

 ta
bl

e 
of

 v
al

ue
s f

or
 s

in
2
𝛼

,c
o

s2
𝛼

, a
nd

 ta
n

2
𝛼

, s
ta

rt
in

g 
at

 𝛼
=

0
, g

oi
ng

 u
p 

by
 5

° e
ac

h 
ro

w
, a

nd
 e

nd
in

g 
at

 𝛼
=

9
0

°. 
Yo

u 
w

ill
 n

ee
d 

a 
ca

lc
ul

at
or

 fo
r t

hi
s 

Ex
er

ci
se

. 
10

.) 
U

se
 y

ou
r r

es
ul

ts
 fr

om
 th

e 
pr

ev
io

us
 E

xe
rc

ise
 to

 a
ns

w
er

 th
e 

fo
llo

w
in

g 
qu

es
tio

ns
. 

(A
) 

W
ha

t i
s 

th
e 

m
ax

im
um

 v
al

ue
 o

f s
in

2
𝛼

,c
o

s2
𝛼

, a
nd

 ta
n

2
𝛼

? 
(B

) 
W

ha
t i

s 
th

e 
m

in
im

um
 v

al
ue

 o
f s

in
2
𝛼

,c
o

s2
𝛼

, a
nd

 ta
n

2
𝛼

? 
(C

) 
Ar

e 
th

er
e 

an
y 

sim
ila

rit
ie

s 
or

 d
iff

er
en

ce
s 

be
tw

ee
n 

si
n

2
𝛼

 a
nd

 s
in
𝛼

? 
Co

m
pa

re
 

yo
ur

 re
su

lts
 fr

om
 th

e 
pr

ev
io

us
 s

ec
tio

n.
 

11
.) 

O
ne

 o
f 

th
e 

m
os

t 
im

po
rt

an
t 

re
la

tio
ns

hi
ps

 i
n 

Tr
ig

on
om

et
ry

 i
s 

th
e 

Py
th

ag
or

ea
n 

Id
en

tit
y 

w
e 

di
sc

us
se

d 
in

 th
e 

re
ad

in
g.

 W
rit

e 
th

is 
id

en
tit

y 
do

w
n 

no
w

. 
12

.) 
Ev

al
ua

te
 th

e 
fo

llo
w

in
g.

 
(A

) 
si

n
2

6
0

°
+

co
s2

6
0

° 
(B

) 
co

s2
3

0
°

+
si

n
2

3
0

° 
(C

) 
si

n
2
(𝛼

2
)

+
co

s2
(𝛼

2
) 

(D
) 

si
n

2
( 3
𝛼

+
𝜋
)

+
co

s2
( 3
𝛼

+
𝜋
)  

13
.) 

It 
is 

of
te

n 
he

lp
fu

l t
o 

re
w

rit
e 

si
n

2
𝛼

 o
r c

o
s2
𝛼

. U
se

 th
e 

Py
th

ag
or

ea
n 

Id
en

tit
y 

to
 re

w
rit

e 
si

n
2
𝛼

 a
nd

 c
o

s2
𝛼

. 
14

.) 
Si

m
pl

ify
 th

e 
fo

llo
w

in
g.

 

 
 

§
3

 R
el

at
io

ns
hi

ps
 b

et
w

ee
n 

th
e 

Tr
ig

 fu
nc

tio
ns

 –
 1

23
 

(A
) 

ta
n
𝛼
∙c

sc
𝛼

 
(B

) 
( s

in
𝛼

+
co

s
𝛼
)2

 
15

.) 
Ar

e 
th

er
e 

an
y 

ot
he

r P
yt

ha
go

re
an

 Id
en

tit
ie

s?
 T

o 
fin

d 
th

is
 o

ut
, u

se
 a

 c
al

cu
la

to
r a

nd
 

tr
y 

th
e 

fo
llo

w
in

g 
fo

r d
iff

er
en

t v
al

ue
s 

of
 𝛼

. 
(A

) 
se

c2
𝛼

+
cs

c2
𝛼

 
(B

) 
ta

n
2
𝛼

+
co

t2
𝛼

 
(C

) 
Th

er
e 

ar
e 

tw
o 

ot
he

r 
Py

th
ag

or
ea

n 
Id

en
tit

ie
s. 

Fi
rs

t, 
us

in
g 

th
e 

pr
ev

io
us

 t
w

o,
 

gu
es

s 
w

ha
t t

he
y 

m
ig

ht
 b

e.
 T

he
n,

 if
 y

ou
 c

an
’t 

fig
ur

e 
it 

ou
t, 

lo
ok

 th
em

 u
p 

an
d 

w
rit

e 
th

em
 d

ow
n 

no
w

. W
e’

ll 
di

sc
ov

er
 h

ow
 to

 a
rr

iv
e 

at
 th

es
e 

re
su

lts
 w

he
n 

w
e 

ha
ve

 s
om

e 
be

tt
er

 to
ol

s. 
16

.) 
An

sw
er

 T
ru

e 
or

 F
al

se
. 

(A
) 

si
n
𝛼

=
co

s(
𝛼
−

9
0

°)
 

(B
) 

si
n

2
𝛼

+
co

s2
𝛽

=
1

 if
f 
𝛼

+
𝛽

=
9

0
°  

(C
) 

si
n

2
𝛼

=
si

n
𝛼
∙𝛼

 
(D

) 
si

n
2
𝛼

 is
 s

om
et

im
es

 n
eg

at
iv

e.
vi
 

    
   

   
   

   
   

   
   

   
   

   
   

   
   

    
vi
 A

ss
um

e 
𝛼
∈
ℝ

. 



U
ni

t f
ou

r –
 1

24
 

U
ni

t f
iv

e 
Ra

di
an

s 
an

d 
th

e 
U

ni
t C

irc
le

 

“D
eg

re
es

 a
re

 fi
n

e 
fo

r 
ev

er
yd

ay
 m

ea
su

re
m

en
ts

. B
u

t 
T

ri
go

n
om

et
ry

 m
ar

ks
 a

 t
u

rn
in

g 
p

oi
n

t 
in

 m
at

h
, w

h
en

 t
h

e 
st

u
d

en
t 

li
ft

s 
h

is
 g

az
e 

fr
om

 t
h

e 
ev

er
yd

ay
 t

ow
ar

d
s 

la
rg

er
, m

or
e 

d
is

ta
n

t 
id

ea
s.

 Y
ou

 b
eg

in
 e

xp
lo

ri
n

g 
ba

si
c 

re
la

ti
on

sh
ip

s,
 d

ee
p

 s
ym

m
et

ri
es

, t
h

e 
ki

n
d

s 
of

 p
at

te
rn

s 
th

at
 m

ak
e 

th
e 

u
n

iv
er

se
 t

ic
k.

 A
n

d
 t

o 
n

av
ig

at
e 

th
at

 t
er

ra
in

, y
ou

 n
ee

d
 a

 n
ot

io
n

 o
f a

n
gl

es
 

th
at

’s
 m

or
e 

n
at

u
ra

l, 
m

or
e 

fu
n

d
am

en
ta

l, 
th

an
 s

li
ci

n
g 

u
p

 t
h

e 
ci

rc
le

 in
to

 a
n

 a
rb

it
ra

ry
n

u
m

be
r 

of
 p

ie
ce

s.
 T

h
e 

n
u

m
be

r 
π

, s
tr

an
ge

 t
h

ou
gh

 it
 m

ay
 s

ee
m

, l
ie

s 
at

 t
h

e 
h

ea
rt

 o
f 

m
at

h
em

at
ic

s.
 T

h
e 

n
u

m
be

r 
36

0
 d

oe
sn

’t
. C

li
n

gi
n

g 
to

 t
h

at
 B

ab
yl

on
ia

n
 a

rt
if

ac
t 

w
il

l o
n

ly
 

d
is

tr
ac

t 
yo

u
 a

n
d

 o
bs

cu
re

 t
h

e 
el

eg
an

t 
tr

u
th

s 
yo

u
’r

e 
se

ar
ch

in
g 

fo
r.

” 

B
en

 O
rl

in
 

 
 

§
1

 R
ad

ia
n 

m
ea

su
re

 –
 1

25
 

U
p 

to
 t

hi
s 

po
in

t, 
w

e’
ve

 m
ea

su
re

d 
al

l 
of

 o
ur

 a
ng

le
s 

us
in

g 
de

gr
ee

s. 
In

 t
hi

s 
un

it,
 w

e’
ll 

en
de

av
or

 to
 fi

nd
 a

 d
iff

er
en

t a
nd

 p
er

ha
ps

 b
et

te
r m

et
ho

d 
of

 m
ea

su
rin

g 
an

gl
es

. T
he

n 
w

e’
ll 

us
e 

th
at

 to
 g

ra
ph

 p
oi

nt
s 

in
 a

 n
ew

 ty
pe

 o
f p

la
ne

. F
in

al
ly

, a
fte

r t
hi

s, 
w

e 
in

tr
od

uc
e 

pe
rh

ap
s 

th
e 

m
os

t i
m

po
rt

an
t t

hi
ng

 in
 T

rig
on

om
et

ry
:  

Th
e 

U
ni

t C
irc

le
. 

§
1

 
 

Ra
di

an
 m

ea
su

re
 

D
eg

re
es

 w
er

e 
in

ve
nt

ed
 m

ill
en

ni
a 

ag
o,

 p
er

ha
ps

 b
y 

th
e 

an
ci

en
t 

pe
op

le
s 

liv
in

g 
in

 m
od

er
n 

da
y 

Ira
q.

 K
no

w
in

g 
th

e 
or

ig
in

s 
of

 t
hi

s 
un

it 
co

ul
d 

sh
ed

 s
om

e 
lig

ht
 o

n 
its

 u
se

fu
ln

es
s, 

an
d 

w
he

th
er

 th
er

e 
isn

’t 
a 

m
or

e 
us

ef
ul

 u
ni

t t
o 

us
e.

 

Th
er

e 
ar

e 
va

rio
us

 t
he

or
ie

s 
as

 t
o 

w
hy

 d
eg

re
es

 w
er

e 
us

ed
 a

nd
 w

hy
 t

he
y 

ar
e 

th
e 

w
ay

 t
ha

t 
ar

e.
 A

lm
os

t c
er

ta
in

ly
, h

ow
ev

er
, i

t h
as

 to
 d

o 
w

ith
 a

 c
irc

le
. A

s 
w

ith
 a

ny
th

in
g,

 it
’s 

of
te

n 
us

ef
ul

 
to

co
ns

id
er

 p
or

tio
ns

 o
r 

fra
ct

io
ns

 o
f t

he
 w

ho
le

.i  T
he

 a
nc

ie
nt

s 
ch

os
e 

to
 c

ho
p 

th
e 

ci
rc

le
 u

p 
in

to
 3

6
0

 e
qu

al
 p

or
tio

ns
, c

al
lin

g 
th

e 
an

gl
e 

cr
ea

te
d 

by
 e

ac
h 

po
rt

io
n 

a 
de

gr
ee

, a
s 

(p
ar

tia
lly

) 
sh

ow
n 

in
 F

ig
ur

e 
47

. 

 

 

W
hy

 3
6

0
? 

Pe
rh

ap
s 

be
ca

us
e 

it 
is

 a
 n

ic
e 

nu
m

be
r 

w
ith

 m
an

y 
fa

ct
or

s. 
So

 c
ut

tin
g 

a 
ci

rc
le

 in
 

ha
lf 

gi
ve

s 
yo

u 
a 

ni
ce

 n
um

be
r o

f 1
8

0
°, 

in
 th

ird
s 

1
2

0
°, 

fo
ur

th
s 

9
0

°, 
an

d 
so

 o
n.

 T
hi

s 
m

ea
ns

 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

    
i  T

hi
s 

is
 w

hy
, f

or
 e

xa
m

pl
e,

 w
e 

ha
ve

 y
ar

ds
. C

ou
ld

 y
ou

 im
ag

in
e 

m
ea

su
rin

g 
th

in
gs

 if
 th

e 
sm

al
le

st
 u

ni
t w

e 
co

ul
d 

ge
t w

as
 m

ile
s?

 A
nd

 e
ve

n 
th

at
 is

n’
t e

no
ug

h,
 w

hi
ch

 is
 w

hy
 c

on
tin

ue
 to

 s
ub

di
vi

de
 th

e 
un

its
 s

m
al

le
r a

nd
 

sm
al

le
r. 

Fi
gu

re
 4

7 

Ea
ch

 o
f t

he
 in

di
vi

du
al

 s
po

ke
s 

ab
ov

e 
m

ea
su

re
s 

a 
sin

gl
e 

de
gr

ee
. I

f w
e 

w
er

e 
to

 c
on

tin
ue

 c
re

at
in

g 
th

es
e 

sp
ok

es
, t

he
re

 w
ou

ld
 

be
 3

6
0

 o
f t

he
m

. 



U
ni

t f
iv

e 
– 

12
6 

th
at

 c
om

m
on

ly
 u

se
d 

ra
tio

s 
ar

e 
le

ft 
w

ith
 a

 w
ho

le
 n

um
be

r. 
Th

is 
w

ou
ld

n’
t b

e 
th

e 
ca

se
 if

 th
e 

nu
m

be
r, 

sa
y,

 1
0

, w
as

 u
se

d.
 T

he
n 

on
ly

 a
 h

al
f-

ci
rc

le
 a

nd
 a

 fi
fth

-o
f-

a-
ci

rc
le

 w
ou

ld
 h

av
e 

w
ho

le
 

nu
m

be
rs

. A
no

th
er

 s
up

po
sit

io
n 

is 
th

at
 t

he
re

 a
re

 a
pp

ro
xi

m
at

el
y 

3
6

0
 d

ay
s 

in
 a

 y
ea

r. 
An

d 
sin

ce
, e

ac
h 

ye
ar

, s
ea

so
ns

 r
ep

ea
t 

th
em

se
lv

es
, a

 c
irc

le
 m

ak
es

 a
 n

ic
e 

re
pr

es
en

ta
tio

n 
of

 a
 

ca
le

nd
ar

. 

W
ha

te
ve

r t
he

 re
as

on
, h

ow
ev

er
, w

e 
w

an
t t

o 
se

e 
if 

th
er

e 
is

 a
 b

et
te

r w
ay

 o
f m

ea
su

rin
g 

an
gl

es
. 

O
f 

co
ur

se
, “

be
tt

er
” 

is
 r

el
at

iv
e,

 a
nd

 d
iff

er
en

t 
si

tu
at

io
ns

 m
ig

ht
 c

al
l f

or
 d

iff
er

en
t 

un
its

. S
o 

w
he

n 
w

e 
sa

y 
“b

et
te

r,”
 p

er
ha

ps
 w

ha
t 

w
e 

sh
ou

ld
 s

ay
 is

 m
or

e 
ap

pr
op

ria
te

 fo
r 

ou
r 

w
or

k 
in

 
Tr

ig
on

om
et

ry
. 

Co
ns

id
er

 th
e 

ci
rc

le
 s

ho
w

n 
in

 F
ig

ur
e 

48
. W

ha
t i

s 
th

e 
le

ng
th

 o
f t

he
 a

rc
 fr

om
 𝐴

 to
 𝐵

? 

 

 

Th
er

e 
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e 
a 
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w

 w
ay

s 
w

e 
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ul
d 

an
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er
 t

hi
s 

qu
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n.
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ne

 i
s 
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 m

ea
su

re
 i

t 
th

e 
ol

d-
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io

ne
d 

w
ay

. T
ha

t, 
ho

w
ev

er
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ea
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s 
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r e
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or
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nd
 w

ou
ld

n’
t h

el
p 

us
 to

 m
ea

su
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n 
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c 

fro
m
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 d

iff
er

en
t c

irc
le

. A
no

th
er

 w
ay

 w
e 

co
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d 
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e 
ci
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e 
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rc
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m
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y 
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e 
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e 
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 re
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�̂�
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e 

w
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 t
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, b
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ow
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m
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e 
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 w

ill
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e 
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e 
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 c
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w
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r c
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𝜋
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w
he

re
 𝑟

 is
 th

e 
ra

di
us

 o
f a

 c
irc

le
 a

nd
 𝜋

 is
 th

e 
m

at
he

m
at

ic
al

 c
on

st
an

t a
pp

ro
xi

m
at

el
y 

eq
ua

l 
to

3
.1
4

. W
e 

al
so

 k
no

w
 th

at
 e

ve
ry

 ra
di

us
 in

 a
 c

irc
le

 is
 c

on
gr

ue
nt

. A
nd

 th
at

’s 
ab

ou
t i

t. 
Bu

t 
th

is 
do

es
 s

ho
w

 u
s 

th
at

 if
 w

e’
re

 tr
yi

ng
 to

 fi
gu

re
 s

tu
ff 

ou
t a

bo
ut

 a
 c

irc
le

, i
t i

s 
us

ua
lly

 a
 g

oo
d 

id
ea

 to
 in

vo
lv

e 
a 

ra
di

us
. T

ha
t’s
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t w
e’
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do
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ur

e 
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ur
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ad
iti
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, w
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 u
se

d 
th

e 
La

tin
 le

tt
er

s 
𝑟 

an
d 
𝑎
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r t

he
 le

ng
th

s 
of

 th
e 

ra
di

us
 a

nd
 a

rc
 re

sp
ec

tiv
el

y.
 

N
ow

, l
et

’s 
se

e 
w

ha
t h

ap
pe

ns
 w

he
n 

w
e 

re
la

te
 th

e 
ra

di
us

 to
 th

e 
ar

c 
le

ng
th

. L
et

’s 
as

su
m

e 
fo

r 
a 

m
om

en
t t

ha
t 𝑟

=
𝑎

, i
.e

., 
th

at
 th

e 
ra

di
us

 is
 th

e 
sa

m
e 

le
ng

th
 a

s 
𝐴
�̂�

. T
hi

s 
w

ou
ld

 a
llo

w
 u

s 
to

 
cr
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te

 th
at
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ng

le
 s
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 F

ig
ur
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50

, r
ig

ht
? 

 

 

Th
is 

an
gl
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hi
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ll 
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𝛼
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un
iq

ue
. I

n 
ot

he
r w

or
ds

, t
he

re
 is

 o
ne

 a
nd

 o
nl

y 
on

e 
an

gl
e 

fo
r w

hi
ch

 th
e 

ra
di

us
 is

 th
e 

sa
m

e 
le

ng
th

 a
s 
𝐴
�̂�

. F
ig

ur
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Th
is 

is
 in

te
re

st
in

g 
fo

r a
 c

ou
pl

e 
of

 re
as

on
s. 

Fi
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t o
f a

ll,
 n

ot
ic

e 
th

at
 th

er
e 

is 
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e 
an

d 
on

ly
 o

ne
 

an
gl

e 
th

at
 c

om
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 o
ut

 a
s 

a 
co

ns
eq

ue
nc

e 
of

 th
e 

co
m

pa
ris

on
 t

o 
th

e 
ra

di
us

 a
nd

 a
rc

 le
ng

th
. 

Se
co

nd
ly

, a
nd

 p
er

ha
ps

 m
or

e 
im

po
rt

an
tly

, t
he

 s
iz

e 
of

 t
he

 c
irc

le
 (

an
d,

 b
y 

ex
te

ns
io

n)
, t

he
 

le
ng

th
s

of
 th

e 
ra

di
us

 a
nd

 a
rc

, w
on

’t 
m

at
te

r.iii
 T

hu
s 

w
e 

m
ak

e 
th

e 
fo

llo
w

in
g 

de
fin

iti
on

. 

 Ra
di

an
 m

ea
su

re
 

 Th
e 

an
gl

e 
fo

rm
ed

 b
y 

th
e 

ra
tio

 o
f t

he
 a

rc
 le

ng
th

 𝑎
 to

 th
e 

ra
di

us
 𝑟

 in
 a

 c
irc

le
. S

ym
bo

lic
al

ly
, 

𝛼
𝑟
𝑎
𝑑

=
𝑎 𝑟

 , 

w
he

re
 𝑟

 is
 th

e 
ra

di
us

 a
nd

 𝑎
 is

 th
e 

le
ng

th
 o

f t
he

 a
rc
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W
ha

t d
oe

s 
an
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ng
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su
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f 1
 ra

di
an
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ok
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ke
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Th
is

 is
 a

n 
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ce
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nt
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ue
st

io
n,

 a
nd

 a
 g

re
at

 st
ar

tin
g 

po
in

t t
o 

se
e 

th
e 

in
tu

iti
on

 b
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in
d 

ra
di

an
s. 

A 
ra

di
an

 is
 a

 ra
tio

 b
et

w
ee

n 
th

e 
ar

c 
le

ng
th

 a
nd

 th
e 

ra
di

us
, o

r 
𝑎 𝑟

, w
he

re
 𝑟

 is
 th

e 
ra

di
us

 o
f a
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e 

is 
la
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ef
or
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𝛼
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𝛽
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ci
rc

le
 a

nd
 𝑎

 is
 th

e 
le

ng
th

 o
f t

he
 a

rc
 w

e’
re

 c
on

ce
rn

ed
 w

ith
. U

sin
g 

ou
r d

ef
in

iti
on

, t
he

n,
 w

e 
ha

ve
  

1
=
𝑎 𝑟

. 

Bu
t t

hi
s 

w
ill

 o
nl

y 
be

 tr
ue

 if
 𝑎

=
𝑟.

 T
he

re
fo

re
, a

 m
ea

su
re

 o
f 1
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 F

ig
ur
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, 
w

he
re

 th
e 

ra
di

us
 a

nd
 𝐴
�̂�

 a
re

 e
qu

al
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N
ot

ic
e 

th
at

 o
ur

 a
ng

le
 m

ea
su

re
 is

 1
? 

Yo
u 

m
ig

ht
 b

e 
w

on
de

rin
g 

w
ha

t t
he

 u
ni

ts
 o

f t
hi

s 
an

gl
e 

m
ea

su
re

 a
re

, b
ut

 t
he

re
 a

re
n’

t 
an

y!
 Y

ou
 c

ou
ld

 s
ay

 1
 r

ad
ia

n,
 b

ut
 if

 a
n 

an
gl

e 
m

ea
su

re
 is

 
re

po
rt

ed
 w

ith
 n

o 
un

it,
 it

 is
 a

ss
um

ed
 to

 b
e 

m
ea

su
re

d 
in

 ra
di

an
s.
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D
id

 y
ou
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ot
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e 

th
at
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ur

 c
irc

le
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ad
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di

us
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nd
 a

rc
 le

ng
th

 o
f 3
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W

e 
w

an
te

d 
an

 a
ng

le
 o

f 1
, 

an
d 

th
at

 is
 o

nl
y 

tr
ue

 w
he

n 
𝑟

=
𝑎

. S
o 

w
e 

co
ul

d 
ha

ve
 a

ls
o 

ch
os

en
 𝑟

=
𝑎

=
5

, o
r 𝑟

=
𝑎

=
1

0
0
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(a

nd
 s

o
on

) i
f w

e 
w

an
te

d 
to

. D
o 
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u 

se
e 

w
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n 
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 b
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e 

de
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qu

at
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2
=
𝑎 𝑟

 

m
us

t 
be

 t
ru

e.
 T

he
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 a

n 
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m
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 o
f 
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r 
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 𝑟
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h 
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 𝑎
=

6
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hi
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ig
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e 
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Th
e 

pr
ev

io
us

 t
w

o 
ex

am
pl

es
 w

er
e 

th
er

e 
to

 h
el

p 
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u 
ge
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a 

gr
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p 
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 r
ad

ia
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, b
ut
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e 

st
ill
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 b
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t f
ea

tu
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. W
e 
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e 

th
at

 n
ow
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W
ha
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s 
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e 

le
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f t
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us
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iv
en

 F
ig

ur
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N
ow

 th
is 

is 
in

te
re

st
in

g.
 W

e 
ar

e 
gi

ve
n 

an
 a

ng
le

 a
nd

 a
n 

ar
c 

le
ng

th
, a

nd
 a

re
 to

ld
 to

 fi
nd

 th
e 

le
ng

th
 o

f t
he

 r
ad

iu
s. 

U
si

ng
 t

he
 d

ef
in

iti
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 o
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 r
ad

ia
n,
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e 
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n 

w
or

k 
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w

ar
d 

an
d 

ea
sil

y 
ge

t t
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 a
ns

w
er

. S
in

ce
, a

cc
or

di
ng

 to
 o

ur
 d

ef
in

iti
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, w
e 

ha
ve

 

3
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2
4 𝑟
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w
e 
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m

pl
y 

so
lv

e 
th

e 
pr

ev
io
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 e
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at

io
n 

fo
r 𝑟
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nd
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et

 

𝑟
=

8
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re
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ra
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 F
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t’s
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po
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an
t. 

Th
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 th
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le
ng
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 is

 tw
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ng
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 o
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w
e 
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Co
ul

d 
w

e 
fin

d 
𝑟?

 T
he

 a
ns

w
er

 i
s 

no
 –

 d
eg

re
es

 a
re

 a
 m

ea
su

re
m

en
t 

fo
un

d 
co

m
pl

et
el

y 
in

de
pe

nd
en

t o
f t

he
 s

iz
e 

of
 a

 c
irc

le
. T

hu
s 

it 
of

fe
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 u
s
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p 

at
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ll.
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ad
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, t
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fo
re
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iv
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us

 fr
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 in
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io
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e 
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f t
he

 a
rc

 s
ub
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? 
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o 
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ct

ur
e 
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ed
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nd
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 w
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ld
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e 
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l f
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 d
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w
 o

ne
, b

ut
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ot
 n

ec
es

sa
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. 
W

e 
sim

pl
y 
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e 

th
e 

de
fin
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0
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𝑎
=

6
0
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Th
er
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fe
w
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e 
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 w
hi
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t b

e 
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d 

if 
w

e 
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 s
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ed

 w
ith
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di
an

s. 
Fo

r e
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 h

ow
 m

an
y 

ra
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 fu
ll

ro
ta

tio
n?
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e 

kn
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e 
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e 
3
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0
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fu

ll 
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 b

ut
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di

an
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w
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en
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w
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e.
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w
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𝛼
𝑟
𝑎
𝑑

=
𝑎

. 

If 
w

e 
ar

e 
co

ns
id

er
in

g 
a 

fu
ll 

ro
ta

tio
n,

 h
ow

ev
er

, w
e 

ar
e 

no
t 

lo
ok

in
g 

at
 a

n 
ar

c,
 b

ut
 t

he
 fu

ll 
ci

rc
um

fe
re

nc
e 

of
 th

e 
ci

rc
le

. T
he

re
fo

re
, 𝑎

=
2
𝜋

 a
nd

 h
en

ce
 

𝛼
𝑟
𝑎
𝑑

=
2
𝜋

. 

Th
is 

is
 a

n 
im

po
rt

an
t f

ac
t, 

an
d 

w
e 

lis
t i

t b
el

ow
 fo

r y
ou

r c
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ve
ni

en
ce
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