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	Module 8: Lesson 5 ASSIGNMENT

This Module 8: Lesson 5 Assignment is worth 27 marks. The value of each assignment and each question is stated in the left margin.


	(27 Marks)
	Lesson 5 Assignment: Two-Point Interference Patterns


	(4 marks)
	TR 1.
	The diagram below shows two waves moving towards each other. For each of the following combinations, circle whether the interference will be constructive (C), destructive (D), or intermediate (I). For example, when point A1 meets point C2, the wave will destructively interfere, producing no amplitude.
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a. A1 and A2
C
D
I
e. B1 and C2
C
D
I
b. A1 and B2
C

D

I

f. C1 and A2
C

D

I

c. A1 and C2
C

D

I

g. C1 and B2
C

D

I

d. B1 and A2
C

D

I

h. C1 and C2
C

D

I





Answer:

	


	
	LAB 1.
	Complete the following table.
Number

Type of 

Interference

Path Difference

(Number of Wavelengths)

1

destructive

2.5

2

3

4

5

6




	(2.5 marks)
	
	a. In the right column, record the path difference that is displayed in the upper left corner of the display. Note that the simulation displays the path difference in terms of the number of wavelengths or waves.


	(2.5 marks)
	
	b. In the left column, list the type of interference at each point and the path difference. The simulation shows destructive interference as grey, while constructive interference alternates between white and black as seen when you press “Play”. The first row is done for you.


	(2 marks)
	LAB 2.
	Based on your recorded observations on the table, describe the connection between the interference type and path difference.



Answer:

	


	(2 marks)
	LAB 3.
	Using the principle of superposition, explain the relationship between constructive interference and path difference. Include a diagram with your answer.



Answer:

	


	(2 marks)
	LAB 4.
	Using the principle of superposition, explain the relationship between destructive interference and path difference. Include a diagram with your answer.
The figure below shows two sources (S1 and S2) that emit waves. The waves are identical (λ = 1.0 m) and are emitted in phase. A detector (P) is located 6.0 m away from S1. Initially, the sources are separated by 1.0 m; however, S2 is systematically moved closer to the detector in increments of 0.5 m.
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Answer:

	


	
	TR 2.
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Two speakers (S1 and S2) are separated by 5.00 m and emit sound waves in all directions with f = 440 Hz. Three people (P1, P2, and P3) are located at different distances from the speakers, as shown.


	(1 mark)
	
	a. Using the universal wave equation (v = fλ), determine the wavelength emitted by the speakers when the speed of sound is 345 m/s.



Answer:

	


	(5 marks)
	
	b. Complete the following table. L1 and L2 represent the path’s length from S1 and S2 to the person, respectively. They must be calculated using trigonometry and the data in the figure.

To P1
(m)
To P2
(m)
To P3
(m)
L1 (m)

L2 (m)

ΔL (m)


[image: image3.wmf]L

l

D


Type of Interference





Answer:

	


	(1 mark)
	
	c. What is the pattern between 
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 and constructive interference?



Answer:

	


	(1 mark)
	
	d. What is the pattern between 
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 and destructive interference?



Answer:

	


	(2 marks)
	
	e. Do the three people all hear the same thing? Why or why not?



Answer:

	


	
	TR 3.
	Imagine that the images in SC 4 depict the surface of a pond. Describe the motion of a water beetle on the surface of the water when it is located at each of the following locations:


	(1 mark)
	
	a. along a nodal line



Answer:

	


	(1 mark)
	
	b. along an antinodal line



Answer:

	


	Once you have completed all of the questions, submit your work to your teacher.
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