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2.4 - Basic Trigonometric Identities
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Warmup - Evaluate if x = 180°.

3

1. 5+ —sin
o 5
X
1 2. 2cos— \/5
ox 1
3. 3sin— —— 1
6

4. 3+ 5cos3x )
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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




3.1 - Radian Measure
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Definition of a radian
Unit Circle - one revolution, angle Unit Circle - Circumference, length
0 = 360° C=s5s=2rm
C=2nr
1 1
r=1

so C=s=2x




3.1 - Radian Measure

3/13
Definition of a radian
Unit Circle - one revolution, angle Unit Circle - Circumference, length
0 = 360° C=s=2rx
C =2nr
1 1
r=1
so C=s=2nxn \
Half revolution Quarter revolution Three-quarter revolution
0 = 180° 0 =90° 0 =270°
S=7 b /4 3
S =—= S =—
2 2

) B @
N
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3.1 - Radian Measure

Definition of a radian
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@, subtends the arc s,

)
0,(in radians) = -1
r

if sy=r 0,(in radians) = 1

6= 1 radian

r

If s is the circumference
) 2nr

7‘ $2 ifs=C=27tr H=—=—=2ﬂ'
r

r

Practice
If s =4 ftand r = 10 fz, what is the angle in radians?

4
0=—=04 rad
10
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3.1.2 - Degrees vs. Radians

Converting radians/degrees 5/13
How many degrees?
; 360°
. T 3r
’@—’-*x How many radians? 270°7 =270 180 = )
2rx radians
one revolution
T 180°
27r: T 9r=—9d Hd:_r
360°  180° 180° T
Practice - Convert to degrees
T 3r In Sx
1.—= 2. — 3. — 4. —
6 4 4 6

30° 135° 315° 150°
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3.1.2 - Degrees vs. Radians

Converting radians/degrees 6/13
How many degrees?
; 360°
27077 =270 2 ="
‘@ﬁ-’x How many radians? T 180 D)
2n radians
one revolution
T 180°
o1 = r (9,, — d gd — r
360°  180° 180° T

Practice - Convert to radians

1. 45° 2.210° 3. 130r 4.87°

T 7 13 87
e —7JT —7T — 7
0.25m =7 6 T 180



3.1 - Radian Measure
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Find the other 5 trig functions
tand = — —
4
@ is in the second quadrant
cotd = ——
3
3
sinf@ = — cscl = —
5 3
4
cosf = —— secl = — —
5 4




3.1 - Radian Measure
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- _ sin @ = — csch = —
tand = — 1 r 3
5
@ is in the second quadrant cosf = — g secld = — Z
cotld = — —
3

&

Practice - Find the other 5 trig functions

24
1)cosx—E,——< x<0 2)cotx—?,0<x<ﬂ
: 7 7 . 5 12
smx =—-—, tanx = — — SiInx = —, COSX = —
2 24 13 13

25 25 24 13 13 5
seCx =—, CSCX = ——, Cotx = — — CSCX =—, SeCx = —, tanx = —
24 7 7 5 12 12
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3.1 - Radian Measure

Find the sin, cos, tan of 60° Find the sin, cos, tan of 210°

y
(x,y) e V3 §in210° = — ~
f1 : sin 60° = 5 >
9: = cos 60° = ﬁ

V3
| >
y1 by ! cos210° = — >
tan 60" = V3 tan 210° = ?

9/13

ﬂ
N | -

’1
Practice - Find the exact value
: 9 167
cos(—%) + 2 sm(%) SCC(—Tﬂ) — 2 csc( c =)
1. 2.
2w _ﬁ
tan(—=-) 3 cot(—=)

V6 -2/3 V6 +4/3
6 3
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3.1.2 - Degrees vs. Radians
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How many degrees? 7
360°

_-x How many radians? Q}Z x

| .
27 radians

one revolution 11z
oy T _SOOZSSOOZT rad

360° 180

Find the least positive angle that is coterminal v

1 | AR

150°=21 o°=7?” rad

one revolution two revolutions

360°=0°=0 rad 720°=0°=0 rad
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3.1.2 - Degrees vs. Radians
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How many degrees?
360°

» = How many radians?

27 radians

one revolution

27 T

360° 180

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

420° = 420°-360° = 60° = g

1550° = 1550° - 4(3607) = 130" =~

220" = -220°+360°= 140°=




3.1.2 - Degrees vs. Radians

Use a unit circle and form a right triangle 12/13
Find the sin, cos, tan of 60° Find the sin, cos, tan of 210°
) 1
sin210° = — —
2
V3
cos210° = — —
2
V3
tan 210° = —
3




3.1.2 - Degrees vs. Radians

Use a unit circle and form a right triangle 13/13
Find the sin, cos, tan of 60° Find the sin, cos, tan of 210°

y
K (x, y) 60" V3 §in210° = — ~
/| 2 | ’
o 1 V3
AN - 60° = — g
o fan 60" = \/5 tan210° = —3
b 3
Practice
, R¥/4 3
1. s1n(30°) 2.sec(210°) 3.tan | — 4. CcoS 2
4 2
1 _V3 1 0
2 3




