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What is the radius of the unit circle?

0.5
1 ✓
2
π

The unit circle is defined as a circle with a radius of 1, centered at the origin of a coordinate plane. This
standard definition is fundamental in trigonometry and geometry.

Which of the following angles are equivalent to 0 radians on the unit circle?

0 degrees ✓
180 degrees
360 degrees ✓
90 degrees

Angles that are equivalent to 0 radians on the unit circle include any integer multiple of 2π radians, such
as 0, 2π, 4π, and so on. These angles all correspond to the same point on the unit circle, which is (1, 0).

Explain why the unit circle is a useful tool for defining trigonometric functions.
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The unit circle is useful for defining trigonometric functions because it allows us to easily
determine the values of sine and cosine for any angle, as the coordinates of points on the circle
correspond directly to these values.

What is the cosine of 0 radians?

0
1 ✓
-1
√2/2

The cosine of 0 radians is equal to 1, which is a fundamental value in trigonometry. This reflects the x-
coordinate of the point on the unit circle at an angle of 0 radians.

Which of the following coordinates are found on the unit circle?

(0, 1) ✓
(1, 1)
(-1, 0) ✓
(0, -1) ✓

Coordinates on the unit circle are points that satisfy the equation x² + y² = 1, where both x and y are real
numbers. Common examples include (1,0), (0,1), (-1,0), and (0,-1).

Describe how the unit circle can be used to determine the sine and cosine of any angle.

To determine the sine and cosine of any angle using the unit circle, locate the angle on the circle;
the x-coordinate gives the cosine and the y-coordinate gives the sine.

What is the sine of π/6 radians?

0
1/2 ✓
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√3/2
1

The sine of π/6 radians is a well-known value in trigonometry, specifically equal to 1/2. This value is
derived from the properties of a 30-60-90 triangle.

Which of the following angles have a cosine value of 0?

π/2 ✓
π
3π/2 ✓
2π

The angles that have a cosine value of 0 are 90 degrees (π/2 radians) and 270 degrees (3π/2 radians).
These angles correspond to the points on the unit circle where the x-coordinate is zero.

Explain the significance of the Pythagorean identity in relation to the unit circle.

The Pythagorean identity is significant in relation to the unit circle as it establishes the
relationship between the sine and cosine of an angle, confirming that for any angle θ, the sum of
the squares of the sine and cosine values equals one, which corresponds to the radius of the unit
circle.

In which quadrant is the angle 5π/4 located?

Quadrant I
Quadrant II
Quadrant III ✓
Quadrant IV

The angle 5π/4 radians is located in the third quadrant of the Cartesian coordinate system. This is
because it is greater than π (or 180 degrees) but less than 3π/2 (or 270 degrees).
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Which of the following properties are true for the unit circle?

It is centered at the origin. ✓
It has a radius of 2.
It is used to define trigonometric functions. ✓
It is symmetrical about the x-axis. ✓

The unit circle is defined as the set of all points in a plane that are at a distance of one unit from the
origin, and it has key properties such as the coordinates of points on the circle being represented as
(cos(θ), sin(θ)) for any angle θ.

Discuss how the unit circle can be used to solve trigonometric equations. Provide an example.

For example, to solve the equation sin(x) = 0.5, we can refer to the unit circle and find that the
angles corresponding to this sine value are x = π/6 and x = 5π/6. Thus, the general solutions can
be expressed as x = π/6 + 2kπ and x = 5π/6 + 2kπ, where k is any integer.

What is the tangent of π radians?

0 ✓
1
-1
Undefined

The tangent of π radians is equal to 0, as it corresponds to the angle where the sine is 0 and the cosine
is -1.

Which of the following angles have the same sine value as π/3?

2π/3 ✓
4π/3
5π/3 ✓
7π/6
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The sine value of π/3 is equal to √3/2. Therefore, angles that have the same sine value include π/3, 2π/3,
and any angle of the form π/3 + 2kπ or 2π/3 + 2kπ, where k is any integer.

Analyze the relationship between the unit circle and the graphs of sine and cosine functions.

The relationship between the unit circle and the graphs of sine and cosine functions is that the
coordinates of a point on the unit circle correspond to the values of cosine and sine for that
angle, with cosine being the x-coordinate and sine being the y-coordinate.

What is the cosine of π/2 radians?

0 ✓
1
-1
√2/2

The cosine of π/2 radians is 0, which is a fundamental result in trigonometry. This value is derived from
the unit circle, where the x-coordinate at this angle is zero.

Which of the following angles are located in Quadrant II of the unit circle?

π/3
2π/3 ✓
3π/4 ✓
5π/6 ✓

Angles located in Quadrant II of the unit circle are those that range from 90 degrees (π/2 radians) to 180
degrees (π radians). Examples include 120 degrees and 150 degrees.

Evaluate the importance of symmetry in the unit circle and its impact on trigonometric functions.
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The importance of symmetry in the unit circle lies in its role in defining the properties of
trigonometric functions, such as the evenness of cosine and the oddness of sine, which are
essential for solving various mathematical problems.

What is the sine of 3π/2 radians?

0
1
-1 ✓
√2/2

The sine of 3π/2 radians is -1, as it corresponds to the point (0, -1) on the unit circle.

Which of the following angles have a tangent value of 1?

π/4 ✓
3π/4
5π/4 ✓
7π/4

The angles that have a tangent value of 1 are 45 degrees (or π/4 radians) and any angle that is
coterminal with it, such as 225 degrees (or 5π/4 radians). This is because the tangent function is periodic
with a period of 180 degrees (or π radians).

Critically analyze how the unit circle aids in understanding the concept of amplitude and phase shift
in trigonometric functions.
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The unit circle aids in understanding amplitude as the maximum height of the sine and cosine
functions, while phase shift is represented by the horizontal movement along the circle,
illustrating how these transformations affect the graph of trigonometric functions.

What is the cosine of 3π/2 radians?

0 ✓
1
-1
√2/2

The cosine of 3π/2 radians is 0. This angle corresponds to the point on the unit circle located at the
negative y-axis, where the x-coordinate (cosine value) is zero.

Which of the following angles are located in Quadrant III of the unit circle?

π
4π/3 ✓
5π/4 ✓
7π/6 ✓

Angles located in Quadrant III of the unit circle are those that range from 180 degrees to 270 degrees (or
from π to 3π/2 radians). Examples include 210 degrees, 240 degrees, and 300 degrees.

Describe how the unit circle can be used to derive the double angle formulas for sine and cosine.

To derive the double angle formulas for sine and cosine using the unit circle, we can use the
coordinates of points on the circle corresponding to angles θ and 2θ. The formulas are: \(
\sin(2\theta) = 2\sin(\theta)\cos(\theta) \) and \( \cos(2\theta) = \cos^2(\theta) - \sin^2(\theta) \).

What is the sine of π radians?

0 ✓
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1
-1
√2/2

The sine of π radians is equal to 0. This is because at π radians, the angle corresponds to the point (-1,
0) on the unit circle, where the sine value (y-coordinate) is 0.

Which of the following angles have a cosine value of √2/2?

π/4 ✓
3π/4
5π/4
7π/4 ✓

The angles that have a cosine value of √2/2 are 45 degrees (or π/4 radians) and 315 degrees (or 7π/4
radians). These angles correspond to the first and fourth quadrants of the unit circle, respectively.

Explain how the unit circle can be used to understand the concept of inverse trigonometric
functions.

The unit circle helps in understanding inverse trigonometric functions by illustrating how each
function corresponds to specific angles based on the sine, cosine, and tangent ratios derived
from the circle's coordinates.
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