
Warmup - Evaluate if .x = 180∘

51.    5 + 3
2 sin x

2

1

−2

2.4 - Basic Trigonometric Identities

2.    2 cos x
4

3.    3 sin x
6 − 1

2

4.    3 + 5 cos 3x
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Chapter 3 
Radian Measure and the Unit Circle

1. Radian Measure 
2. Arc Length and Area of a Circular Sector 
3. Linear and Angular Speeds 
4. Unit Circle Approach



Definition of a radian
Unit Circle - one revolution, angle

θ = 360∘

C = 2πr

3.1 - Radian Measure

1

Unit Circle - Circumference, length

1
r = 1

so C = s = 2π

C = s = 2π

2/13



Definition of a radian
Unit Circle - one revolution, angle

θ = 360∘

C = 2πr

so C = s = 2π

3.1 - Radian Measure

1

C = s = 2π

Unit Circle - Circumference, length

1
r = 1

Half revolution

s = π

1

θ = 180∘
Quarter revolution

s = π
2

1

θ = 90∘
Three-quarter revolution

s = 3π
2

1

θ = 270∘
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3.1 - Radian Measure
Definition of a radian

 subtends the arc θ1 s1
θ1(in radians) = s1

r

if s1 = r θ1(in radians) = 1

if s = C = 2πr θ = s
r

Practice
If  and , what is the angle in radians?s = 4 ft r = 10 ft

θ = 4
10 = 0.4 rad

= 2πr
r

= 2π
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3.1.2 - Degrees vs. Radians

270∘?

How many degrees?

Practice - Convert to degrees

30∘

360˚

How many radians?
2π radians

2π
360∘ = π

180∘

= 270 ⋅ π
180 = 3π

2

1. 
π
6 2. 

3π
4 3. 

7π
4 4. 

5π
6

135∘ 315∘ 150∘

θr = π
180∘ θd θd = 180∘

π
θr

Converting radians/degrees 5/13



3.1.2 - Degrees vs. Radians

270∘?

How many degrees?

Practice - Convert to radians

0.25π = π
4

360˚

How many radians?
2π radians

2π
360∘ = π

180∘

= 270 ⋅ π
180 = 3π

2

1. 45∘ 2. 210∘ 3. 130∘ 4. 87∘

7
6 π

13
18 π

87
180 π

Converting radians/degrees

θr = π
180∘ θd θd = 180∘

π
θr
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3.1 - Radian Measure

 is in the second quadrantθ

tan θ = − 3
4

sin θ = 3
5 csc θ = 5

3

cos θ = − 4
5 sec θ = − 5

4

cot θ = − 4
3

Find the other 5 trig functions
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3.1 - Radian Measure

 is in the second quadrantθ

tan θ = − 3
4

sin θ = 3
5 csc θ = 5

3
cos θ = − 4

5 sec θ = − 5
4

cot θ = − 4
3

Practice - Find the other 5 trig functions

1)  cos x = 24
25 ; − π

2 < x < 0 2)  cot x = 12
5 ; 0 < x < π

sin x = − 7
25 , tan x = − 7

24 sin x = 5
13 , cos x = 12

13

sec x = 25
24 , csc x = − 25

7 , cot x = − 24
7 csc x = 13

5 , sec x = 13
12 , tan x = 5

12
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Find the sin, cos, tan of 60˚

sin 60∘ = 3
2

cos 60∘ = 1
2

tan 60∘ = 3

Find the sin, cos, tan of 210˚

sin 210∘ = − 1
2

cos 210∘ = − 3
2

tan 210∘ = 3
3

Practice - Find the exact value

6 − 2 3
6

1.  
cos(− π

4 ) + 2 sin( 11π
6 )

tan(− 2π
3 )

2.  
sec(− 9π

4 ) − 2 csc( 167π
6 )

3 cot(− 8π
3 )

6 + 4 3
3

3.1 - Radian Measure
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3.1.2 - Degrees vs. Radians
How many degrees?

360˚

How many radians?
2π radians

2π
360∘ = π

180∘

Find the least positive angle that is coterminal

360˚=0˚=0 rad 720˚=0˚=0 rad

-30˚=330˚=  rad11π
6

-150˚=210˚=  rad7π
6
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3.1.2 - Degrees vs. Radians
How many degrees?

360˚

How many radians?
2π radians

2π
360∘ = π

180∘

Find the least positive angle that is co-terminal in degrees and radians

420˚ = 420˚ - 360˚ = 60˚ = π
3

1550˚ = 1550˚ - 4(360˚) = 130˚ = 13π
18

-220˚ = -220˚ + 360˚ = 140˚ = 7π
9
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3.1.2 - Degrees vs. Radians
Find the sin, cos, tan of 60˚

sin 60∘ = 3
2

cos 60∘ = 1
2

tan 60∘ = 3

Find the sin, cos, tan of 210˚

sin 210∘ = − 1
2

cos 210∘ = − 3
2

tan 210∘ = 3
3

Use a unit circle and form a right triangle 12/13



3.1.2 - Degrees vs. Radians
Find the sin, cos, tan of 60˚

sin 60∘ = 3
2

cos 60∘ = 1
2

tan 60∘ = 3

Find the sin, cos, tan of 210˚

sin 210∘ = − 1
2

cos 210∘ = − 3
2

tan 210∘ = 3
3

Practice

1
2

1. sin(30∘) 2. sec(210∘) 3. tan ( 3π
4 ) 4. cos ( 3π

2 )
− 2 3

3
−1 0

Use a unit circle and form a right triangle 13/13


