Day 38 - Radian Measure & Principal Angles after.notebook October 30, 2013

Radian Measure
A radian 1s the angle subtended by an arc of lengthr (radius)

Link the Ideas

In the investigation, you encountered several key points associated
with angle measure.

By convention, angles measured in a counterclockwise direction
are said to be positive. Those measured in a clockwise direction
are negative. radian

+ one radian is the

The angle AOB that you created measures 1 radian. measure of the central

One full rotation is 360° or 27 radians. angle subtendedina.
circle by an arc equal in
One half rotation is 180° or 7 radians. length to the radius of
the circle
Omne quarter rotation is 90° or g radians. « 21 = 360°
m = 1 full rotation (or
One eighth rotation is 45° or a radians. revolution)
B
Many mathematicians omit units for radian measures. For .
example, %’T radians may be written as 23—“_ Angle measures A

. ) . . v A
without units are considered to be in radians.



Day 38 - Radian Measure & Principal Angles after.notebook October 30, 2013

Radian Measure

Aradian is the angle subtended by an arc of length 7 (radius)

r N A
A’
An angle of 2 rad subtends an arc of 2r...

297
7 rads subtends an arc of?7? —] 7

Use the above information to develop a formula to connect arc length, radius and
the measure of an angle in radian measure...
1 'x’b \gg_ W

(‘aa (cmS
2 /

a=0r
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1o =_"_ radians 1 rad = _ 180

180 T

Ex. Convert the following angles from radians to degrees:

a) m/6 a) -2m/5 c) 6.485

o E® =B

%ot 360X 613
o SR L

mo -1 \3’" Bk’ )
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1o =_"_ radians 1rad = 180

180 T

Ex. Convert the following angles from degrees to radians:

a) 60v b) 7280 c) -2700
Gy (T L yan -0 [ 1
T Gt (%)
QT BT -o0m
\R0O o 1
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Sketching Angles

If the angle is positive rotate counterclockwise. If the angle is
negative rotate clockwise. What do you notice about "a'" and

"c"?
a)50° b) 5_72' 0)-310° .
’ 3 =310
%g:rwx?*\\ -
o 4
N D
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Assignment due Wednesday

Page 175 #1-6
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Coterminal Angles

When you sketch an angle of 60° and an angle of 420° in standard

coterminal angles position, the terminal arms coincide. These are coterminal angles.
+ angles In standard VA & °

poslitlon with the same \

terminal arms & C‘ M‘M “m

« may be measured In
degrees or radlans
n an

‘2 and a are 420"
coterminal angles, as
are 40° and —320°

60"

F 3
el
.
=¥

L 4

\dentify Coterminal Angles tdd or Subtvact Mul} ples of 360'or9~1h

Determine one positive and one negative angle measure that is
coterminal with each angle. In which quadrant does the terminal arm lie?

a) 40° b) —430° ¢) E—;T

HO" ¥ 368 = 4O by -430°32%0" = ~10"
IR R N

) 201 = B . O1 - 14T
3%*' \ 3+3 2 j@a
W - HT

)
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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 B can be described using the expression

#€ 0+ (360%n or @ + 27n, nEN

where n is a natural number. This way of expressing an answer is

called the general form.

Ex. Vm5 q\\ o Co"‘q( “\.\ﬂﬂ‘ '\0 Lty
B0 + @ | n€ N\

that can be glven '

specific values to

generate any answer or \‘30. + (w)ﬂ ,‘\GI

that satlsfles the glven
Information or situation

general form

* an expression
contalning parameters

+ represents all possible
cases
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Arc Length of a Circle

All arcs that subtend a right angle (%} have the same central angle, but

they have different arc lengths depending on the radius of the circle. The
arc length is proportional to the radius. This is true for any central angle
and related arc length.

Consider two concentric circles with centre 0.
The radius of the smaller circle is 1, and the

radius of the larger circle is r. A central angle of w D

0 radians is subtended by arc AB on the smaller .'q

circle and arc CD on the larger one. You can a
C

write the following proportion, where x
represents the arc length of the smaller circle
and a is the arc length of the larger circle.

a_r
X 1
a= xr @

Consider the circle with radius 1 and the sector with central angle 8.
The ratio of the arc length to the circumference ie equal to the ratio of
the central angle to one full rotation.

x 2]

—21Tr=ﬁ Why ls r= 17
(e
x—(zﬂ)ZTr{l}
x=0

Substitute x = 8 in @,
a = Or

October 30, 2013

This formula, a = 8r, works for any circle, provided that 8 is measured . .
in radians and both a and r are measured in the same units. N‘& h W (M

. 4
Determine Arc Length in a Circle P«‘c "Iek - Q= 0\’

Rosemarie is taking a course in industrial engineering. For an
assignment, she is designing the interface of a DVD player. In her
plan, she includes a decorative arc below the on/off button. The arc
has central angle 1307 in a circle with radius 6.7 mm. Determine the
length of the arc, to the nearest tenth of a millimetre.

Guwen.
o7 ©=1307
130° (=6 "o

® Conaeet Yo radars @ Slve for o

o= Or
\w® o= (3¥)ED)

% E= 5.9 mm]

B
L
~6=)
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Questions from Homework

October 30, 2013
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Principal Angles

The smallest positive coterminal angle between 0 and 360°0r 277,

of o«
1) Divide By 360°(how many rotations?).

2) Getrid of # of full rotations.
o N
3) Mulitply decimal by 360°to find principal angle.

Ex: 13784°

O B + 360" = 3.1

October 30, 2013

® 3}WR -2 = 0.8 ,

® 0.2% x%o'-@
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For each angle in standard position, determine one positive and
- - - * * \
one negative angle measure that is coterminal with it. (M Py M
d

a) 270° b) —%’T ) 740°

o) 210° ’I\

0 30"+’ = 20
@ W -2 ="

2 -.i‘_'n. E
0-51“'2‘! =ﬂ+m= 3.1.‘-_

A

¥ é:_-?%-—%—%@ T W @‘/ a
)
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Extra Practice

Sketch the following angles.

o 1T bwhW
=) o)
Answers.
@7 %
T
\TT /
V) o1y
0.8
1
3N
) 5.7 rads

3.0y

S A

o571 & ’l\a\'_

\ ,.‘S'-I
o
\G;,.}Ys
a|
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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 €, (b) the area of the sector OAB, (c) the area of the minor
segment (shaded).

Given. \ o Find ©

= Qom A 0=0c¢

0.= Bem 5 =0(0)
\05"0387' e

Figure 8. The shaded area is called the minor segment.

o Aredr 'F'\'méc= JS\PS.\'\Q

14
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Key Ideas

Angles can be measured using different units, including degrees and radians.

An angle measured in one unit can be converted to the other unit using the
relationships 1 full rotation = 360° = 2.

An angle in standard position has its vertex at the origin and its initial
arm along the positive x-axis.

Angles that are coterminal have the same initial arm and the same
terminal arm.

An angle # has an infinite number of angles that are coterminal expressed
by 8 + (360°)n, n € N, in degrees, or 8 + 2mn, n € N, in radians.

The formula a = 8r, where a is the arc length; # is the central angle, in
radians: and ris the length of the radius, can be used to determine any of
the variables given the other two, as long as a and r are in the same units.

15
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Homework

Page 176: #7,9,11, 13,17, 18
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