
T3.1 Circles and Revolutions

A. Circles

Standard Form: (x− a)2 + (y − b)2 = r2

1. center:(a, b)

2. radius:r

3. circumference:2�r
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B. Examples

Example 1: Find the center, radius, circumference,x andy intercepts of the circle, where
(x− 1)2 + (y + 4)2 = 12. Then sketch the circle.

Solution

center: (1,−4)

radius:
√
12 = 2

√
3

circumference: 2� ⋅ 2
√
3 = 4�

√
3

x-intercepts: sety = 0:

(x− 1)2 + (0 + 4)2 = 12

(x− 1)2 + 16 = 12

(x− 1)2 = −4

x− 1 = ±
√
−4

x− 1 = ±2i

x = 1± 2i

Thus there are nox-intercepts.

y-intercepts: setx = 0:

(0− 1)2 + (y + 4)2 = 12

1 + (y + 4)2 = 12

(y + 4)2 = 11

y + 4 = ±
√
11

y = −4 ±
√
11

Thus they-intercepts are−4±
√
11.
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Graph:

x

y

circumference:4�
√
3

Example 2: Find the center, radius, circumference,x andy intercepts of the circle, where
x2 + y2 = 1. Then sketch the circle.

Solution

center: (0, 0)

radius:
√
1 = 1

circumference: 2� ⋅ 1 = 2�

x-intercepts: sety = 0:

x2 + 02 = 1

x2 = 1

x = ±1

Thus thex-intercepts are±1.
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y-intercepts: setx = 0:

02 + y2 = 1

y2 = 1

y = ±1

Thus they-intercepts are±1.

Graph:

x

y

circumference= 2�

Note: This special circle is called theunit circle.
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C. Revolutions on the Number Line

We put a unit circle on the number line at0, and allow the circle to “roll” along the number
line:

−4 −3 −2 −1 0 1 2 3 4

P

P

circumference= 2�

Note: The circle will touch2� (at the pointP ) on the number line when the circle rolls to
the right one complete revolution.

D. Examples

Where does the circle touch the number line if the circle rolls . . .

Example 1: To the right, two complete revolutions?

Solution

Ans 4�

Example 2: To the left, one complete revolution?

Solution

Ans −2�
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Example 3: To the right, half a complete revolution?

Solution

Ans �

Example 4: To the left, one and a half complete revolutions?

Solution

Ans −3�
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