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Describe the process of solving a trigonometric equation using the identity \( \sin^2 \theta + \cos^2
\theta = 1 \). Provide an example.

To solve the equation \( \sin^2 \theta = 1 - \cos^2 \theta \), we can use the identity \( \sin^2 \theta +
\cos^2 \theta = 1 \). This leads to \( \sin^2 \theta = 0 \), giving solutions \( \theta = n\pi \) for integer \( n
\).

Explain how the unit circle is used to define the sine and cosine functions.

In the unit circle, for an angle θ measured from the positive x-axis, the coordinates of the point
where the terminal side of the angle intersects the circle are (cos(θ), sin(θ)). Thus, sine and cosine
are defined as the y-coordinate and x-coordinate, respectively, of that point.

What are the applications of the Law of Sines in solving real-world problems?

Applications of the Law of Sines include calculating distances in navigation, determining heights of
structures in architecture, and solving problems in engineering related to forces and angles.

What is the value of \( \cos 180^\circ \)?

A. 0
B. 1
C. -1 ✓
D. 0.5

Which of the following are characteristics of the sine function graph? (Select all that apply)

A. Amplitude of 1 ✓
B. Period of \( 2\pi \) ✓
C. Vertical shift of 1
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D. Symmetric about the origin ✓

Which of the following are true about the inverse tangent function, \( \tan^{-1}(x) \)? (Select all that
apply)

A. Domain is \((-\infty, \infty)\) ✓
B. Range is \( \left(-\frac{\pi}{2}, \frac{\pi}{2}\right) \) ✓
C. It is an odd function ✓
D. It is periodic

Which of the following are true about the Law of Cosines? (Select all that apply)

A. It applies to right triangles only
B. It is used to find unknown sides in any triangle ✓
C. It relates the lengths of sides to the cosine of one angle ✓
D. It can be used to find angles in a triangle ✓

Which angles are considered quadrantal angles on the unit circle? (Select all that apply)

A. \( 0^\circ \) ✓
B. \( 90^\circ \) ✓
C. \( 180^\circ \) ✓
D. \( 270^\circ \) ✓

Which of the following is a double angle identity for cosine?

A. \( \cos 2\theta = \cos^2 \theta - \sin^2 \theta \) ✓
B. \( \cos 2\theta = 2\cos \theta \sin \theta \)
C. \( \cos 2\theta = \sin^2 \theta + \cos^2 \theta \)
D. \( \cos 2\theta = 1 - 2\sin^2 \theta \)

What is the range of the sine function?

A. \([-1, 1]\) ✓
B. \([0, \pi]\)
C. \((-\infty, \infty)\)
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D. \([0, 2\pi]\)

Which identity is represented by \( 1 + \tan^2 \theta = \sec^2 \theta \)?

A. Reciprocal Identity
B. Pythagorean Identity ✓
C. Angle Sum Identity
D. Double Angle Identity

What is the value of \( \sin 0^\circ \)?

A. 0 ✓
B. 1
C. -1
D. 0.5

Which trigonometric function is undefined at \( 0^\circ \)?

A. Sine
B. Cosine
C. Tanget
D. Secant ✓

Discuss the significance of Euler's formula in connecting trigonometry and complex numbers.

Euler's formula connects trigonometry and complex numbers by showing that e^(ix) can be
expressed in terms of sine and cosine functions, thereby bridging the gap between exponential and
trigonometric representations.

How does the graph of the tangent function differ from the graphs of sine and cosine functions?

The graph of the tangent function differs from the graphs of sine and cosine functions in that it has
vertical asymptotes and a period of π, whereas sine and cosine have a period of 2π and do not have
asymptotes.

What is the period of the tangent function?
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A. \( \pi \) ✓
B. \( 2\pi \)
C. \( \frac{\pi}{2} \)
D. \( 4\pi \)

Provide a real-world example where inverse trigonometric functions are used and explain their
importance.

A real-world example of inverse trigonometric functions is in civil engineering, where the inverse
tangent function is used to determine the angle of elevation for ramps or roads based on the rise
and run measurements.

Which of the following are angle sum identities? (Select all that apply)

A. \( \sin(a + b) = \sin a \cos b + \cos a \sin b \) ✓
B. \( \cos(a + b) = \cos a \cos b - \sin a \sin b \) ✓
C. \( \tan(a + b) = \frac{\tan a + \tan b}{1 - \tan a \tan b} \) ✓
D. \( \sin(a + b) = \sin a + \sin b \)

Which of the following transformations can affect the graph of a cosine function? (Select all that
apply)

A. Horizontal shift ✓
B. Vertical stretch ✓
C. Reflection over the x-axis ✓
D. Change in period ✓

Which of the following is the reciprocal of the cosine function?

A. Sine
B. Secant ✓
C. tangent
D. Cosecant
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