Day 5 - The Unit Circle after.notebook February 07, 2013

Questions from Homework
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Arc Length of a Circle

All arce 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 O.
The radius of the smaller circle i1s 1, and the

radius of the larger circle is r. A central angle of m o

8 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 o

Consider the circle with radius 1 and the sector with central angle 8.
The ratio of the arc length to the circumference is equal to the ratio of
the central angle to one full rotation.
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Substitute x = 0 in @,
a = br

This formula, @ = 0r, works for any circle, provided that 8 is measured
in radians and both a and r are measured in the same units.

Determine Arc Length in a Circle

=axwc le
Rosemarie is taking a course in industrial engineering. For an Q=0 .
assignment, she is designing the interface of a DVD player. In her  (T= (7 d\ks

plan, she includes a decorative arc below the on/off button. The arc A :
has central angle 130° in a circle with radius 6.7 mm. Determine the 65 ™ \ans
length of the arc, to the nearest tenth of a millimetre.
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Special Angles

In Degrees:
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The Unit Circle

7y
unit circle

¢ 3 clrcle with radlus
1 unlt

* 3 clrcle of radlus 1 unlt
wlth centre at the
orlgin on the Cartesian
plane Is known as the
unlt clrcle

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

Determine Coordinates for Points of the Unit Circle

Determine the coordinates for all points on the unit circle that satisfy
the conditions given. Draw a diagram in each case.

a) the x-coordinate is 2

3
b) the y-coordinate is —% and the point is iw

_—
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Multiples of % on the Unit Circle

a) On a diagram of the unit circle, show the integral multiples of g in
the interval 0 < # < 27,

b) What are the coordinates for each point P(9) in part a)?

¢) ldentify any patterns you see in the coordinates of the points.
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Key Ideas

The equation for the unit circle is x* 4+ y* = 1. It can be used to
determine whether a point is on the unit circle or to determine the value
of one coordinate given the other. The equation for a circle with centre at

(0, 0) and radius ris x* 4+ y* = r’.

On the unit circle, the measure in radians of the central angle and the arc

subtended by that central angle are numerically equivalent.

Some of the points on the unit circle correspond to exact values of the

special angles learned previously.

You can use patterns to determine coordinates of points. For example,
the numerical value of the coordinates of points on the unit circle change

to their opposite sign every % rotation.

If P(#) = (a, b) is in quadrant I, then both a and b are positive. P(B + 7) is
in quadrant III. Its coordinates are (—a, —b), where a > 0 and b > 0.
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2m/ 3
(-1/2,.3/2)
37/ 4
(-V2/2,2/2)

5m/ 6
(-V372,1/2)

(=1, -

T/l
0.1

/4
2/2,4212)

T/ 6

(3/2,1/2)

T/ 6
(-J3/2,-1/2)

5w/ 4
(-\2/2,-212)
47l 3

(-1/2,-312)

(3/2,-1/2)

/4
(2/2,-\2/2)
573
(1/2,-3/2)
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Homework

e Show the integral multiples of % on the unit circle and list the
coordinates for each.

o Show the integral multiples of % on the unit circle and list the
coordinates for each.

 Workbook #1-6 pages 123-126
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