amplitude and period for sine and cosine
functions worksheet answers

Amplitude and period for sine and cosine functions worksheet answers are
essential topics in trigonometry that help students understand the behavior of these
periodic functions. Both sine and cosine functions are fundamental in mathematics,
particularly in the study of waves, oscillations, and other phenomena that exhibit periodic
behavior. This article will explore the concepts of amplitude and period, provide examples,
and offer a worksheet with answers for better understanding.

Understanding Sine and Cosine Functions

The sine and cosine functions are defined as follows:

- The sine function, denoted as \( \sin(x) \), represents the y-coordinate of a point on the
unit circle at an angle \( x\) (in radians).

- The cosine function, denoted as \( \cos(x) \), represents the x-coordinate of that same
point.

Both functions are periodic, meaning they repeat their values in regular intervals. The
fundamental properties of these functions include their ranges, which are from -1 to 1.

Key Characteristics of Sine and Cosine Functions

1. Periodic Nature:
- Both functions repeat every \( 2\pi \) radians (360 degrees).

2. Range:
- The range of both \( \sin(x) \) and \( \cos(x) \) is from -1 to 1.

3. Key Points:

- For \( \sin(x) \):

-\(\sin(0) = 0)

- \(\sin\left(\frac{\pi}{2 }\right) = 1)
-\(\sin(\pi) = 0)
-\(\sin\left(\frac{3\pi} {2 }\right) = -1 )
-\(\sin(2\pi) = 0)

- For \(\cos(x) \):

-\(\cos(0) = 1)
-\(\cos\left(\frac{\pi}{2 }right) = 0)
-\(\cos(\pi) = -1)
-\(\cos\left(\frac{3\pi} {2 }\right) = 0 )
-\(\cos(2\pi) = 1)



Amplitude of Sine and Cosine Functions

Amplitude refers to the height of the wave from its centerline (equilibrium position) to its
peak (maximum value). For the basic sine and cosine functions, the amplitude is 1.
However, when these functions are transformed, the amplitude can change.

General Form of Amplitude

The general form of the sine and cosine functions can be represented as:

-\(y=A\sin(Bx + C) + D)
-\(y=A\cos(Bx+ C)+ D))

Where:

-\(A\) is the amplitude.

-\( B ) affects the period.

-\( C)) is the horizontal shift (phase shift).
-\( D) is the vertical shift.

Determining Amplitude

To find the amplitude:

- Look for the value of \( A \).

- The amplitude is given by \( |A]| \).
Example:

For the function \( y = 3 \sin(2x) \):
- Amplitude = \( |3| = 3 )

For the function \( y = -4 \cos(x - \frac{\pi}{4}) \):
- Amplitude = \( |-4| =4)

Period of Sine and Cosine Functions

The period of a function is the length of one complete cycle of the wave. For sine and
cosine functions, the period can be determined from the coefficient \( B \) in the general
forms provided above.

General Form of Period

The period \( P\) can be calculated using the formula:
-\( P = \frac{2\pi}{|B|}\)

Determining the Period



To find the period:
- Identify the value of \( B \).
- Use the formula to calculate the period.

Example:
For the function \( y = 2 \sin(3x) \):
- Period = \( \frac{2\pi}{|3|} = \frac{2\pi}{3} \)

For the function \( y = -\cos(0.5x + \pi) \):
- Period = \( \frac{2\pi}{]|0.5|} = 4\pi\)

Worksheet on Amplitude and Period

Here is a worksheet designed to test your understanding of amplitude and period for sine
and cosine functions.

Worksheet Problems

1. Determine the amplitude and period for the function \( y = 5 \sin(4x) \).

2. Determine the amplitude and period for the function \( y = -2 \cos(x + 1) \).

3. For the function \( y = \sin(0.25x) \), calculate the amplitude and period.

4. Calculate the amplitude and period for \( y = 3 \cos(6x - 2) \).

5. Find the amplitude and period of the function \( y = -1.5 \sin\left(\frac{1} {3 }x\right) \).

Answers to the Worksheet

1. Amplitude: 5, Period: \( \frac{2\pi}{4} = \frac{\pi} {2} )

2. Amplitude: 2, Period: \( \frac{2\pi} {1} = 2\pi )

3. Amplitude: 1, Period: \( \frac{2\pi} {0.25} = 8\pi )

4. Amplitude: 3, Period: \( \frac{2\pi}{6} = \frac{\pi}{3}\)

5. Amplitude: 1.5, Period: \( \frac{2\pi}{\frac{1}{3}} = 6\pi )

Conclusion

Understanding the concepts of amplitude and period is crucial for analyzing sine and
cosine functions. These concepts not only have theoretical significance in mathematics but
are also applicable in various real-world scenarios, such as engineering, physics, and
signal processing. By practicing with worksheets and examples, students can solidify their
understanding and application of these fundamental concepts in trigonometry.

Frequently Asked Questions



What is the amplitude of the sine function in the
equation y = 3sin(x)?

The amplitude is 3.

How do you determine the period of the cosine function
in y = cos(2x)?

The period is calculated using the formula 21/|b|, where b is the coefficient of x. Here, b =
2, so the period is .

What is the effect of changing the coefficient in front of
the sine function, such as y = 5sin(x)?

Changing the coefficient alters the amplitude; in this case, the amplitude is 5.

If the function is y = 4cos(3x), what is the amplitude
and period?

The amplitude is 4 and the period is 21/3.

Can the sine function have a negative amplitude, asiny
= -2sin(x)?

No, amplitude is always a non-negative value; it represents the height of the wave, so the
amplitude is 2.

For the function y = sin(x/2), what is the period?
The period is calculated as 2n/|1/2| = 4m.

How do you write the general form of a sine function to
identify amplitude and period?

The general form is y = A sin(Bx + C) + D, where |A| is the amplitude and the period is
21/|B].
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