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20.3Wave Interference

Interference occurs when two or more waves are at the same location at the same time. For example, the wind 
may create tiny ripples on top of larger waves in the ocean.The superposition principle states that the total 
vibration at any point is the sum of the vibrations produced by the individual waves. 

Constructive interference is when waves combine to make a larger wave. Destructive interference is when waves 
combine to make a wave that is smaller than either of the individual waves. Noise cancelling headphones work 
by producing a sound wave that perfectly cancels the sounds in the room. 

This worksheet will allow you to find the sum of two waves with different wavelengths and amplitudes. The 
table below (and continued on the next page) lists the coordinates of points on the two waves. 

1. Use coordinates on the table and the graph paper (see last page) to graph wave 1 and wave 2 individually. 
Connect each set of points with a smooth curve that looks like a wave. Then, answer questions 2 – 9.

2. What is the amplitude of wave 1?

3. What is the amplitude of wave 2?

4. What is the wavelength of wave 1? 

5. What is the wavelength of wave 2?

6. How many wavelengths of wave 1 did you draw?

7. How many wavelength of wave 2 did you draw?

8.  Use the superposition principle to find the wave that results from the interference of the two waves.

 a. To do this, simply add the heights of wave 1 and wave 2 at each point and record the values in the last 
column. The first four points are done for you.

 b. Then use the points in last column to graph the new wave. Connect the points with a smooth curve. You 
should see a pattern that combines the two original waves.

9. Describe the wave created by adding the two original waves. 

x-axis 

(blocks)

Height of wave 1

(y-axis blocks)

Height of wave 2

(y-axis blocks)

Height of wave 1 + wave 2

(y-axis blocks)

0 0 0 0

1 0.8 2 2.8

2 1.5 0 1.5

3 2.2 -2 0.2

4 2.8 0

Wave Interference WS 1/3



 Page 2 of 3

20.3

5 3.3 2

6 3.7 0

7 3.9 -2

8 4 0

9 3.9 2

10 3.7 0

11 3.3 -2

12 2.8 0

13 2.2 2

14 1.5 0

15 0.8 -2

16 0 0

17 -0.8 2

18 -1.5 0

19 -2.2 -2

20 -2.8 0

21 -3.3 2

22 -3.7 0

23 -3.9 -2

24 -4 0

25 -3.9 2

26 -3.7 0

27 -3.3 -2

28 -2.8 0

29 -2.2 2

30 -1.5 0

31 -0.8 -2

32 0 0
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(blocks)

Height of wave 1

(y-axis blocks)
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(y-axis blocks)

Height of wave 1 + wave 2

(y-axis blocks)
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20.3 Wave Interference

1. Diagram: 

2. 4 blocks
3. 2 blocks
4. 32 blocks
5. 4 blocks
6. 1 wavelength
7. 8 wavelengths

8. A portion of the table and a graphic of the new wave are
shown below. The values for the third column of the table are
found by added the heights for wave 1 and wave 2.

Question 8 (con’t)

9. The new wave looks like the second wave, but it vibrates
about the position of the first wave, rather than about the zero
line.

21.1 Decibel Scale

1. Twice as loud.
2. 55 dB
3. Answers are:

a. 80 dB
b. 60 dB

4. Four times louder
5. Answers are:

a. 30 dB
b. 50 dB
c. 70 dB

Unit 8 Skill and Practice Sheets

22.1 Light Intensity Problems

1. Example problem: 4.8 W/m2

2. 0.0478 W/m2

3. 0.0119 W/m2

4. If distance from a light source doubles, then light intensity
decreases by a factor of 4. Example: 4 × 0.0119 W/m2

approximately equals 0.0478 W/m2 (see questions 2 and 3).
5. Answers are:

a. 0.005 W/m2

b. 0.05 W/m2

c. 0.5 W/m2

d. 5 W/m2

6. The watts of a light source and light intensity are directly
related. This means that if you use a light source that has 10
times the wattage, then light intensity will increase 10 times.

23.1 The Law of Reflection

1. Diagram at right:
2. The angle of reflection will

be 20 degrees.
3. Each angle will measure 45

degrees.

x     
(blocks) 

Height wave 1 
(blocks)

Height wave 2 
(blocks)

Height of wave 
1 +2 (blocks)

0 0 0 0
1 0.8 2 2.8
2 1.5 0 1.5
3 2.2 -2 0.2
4 2.8 0 2.8
5 3.3 2 5.3
6 3.7 0 3.7
7 3.9 -2 -1.9
8 4 0 4


