
EXAM 2
WAVES, OPTICS AND MODERN PHYSICS

15% of the final mark

Autumn 2019                                                     Name: ___________________________  

Each multiple-choice question is worth 3 marks. 

1. The two speakers in the diagram emit signals. The phase shift between the sources 
is . What kind of interference is there at the location of the observer? 

 Constructive interference. 
 Destructive interference. 
 Something between constructive and 

destructive interference. 
 It is impossible to know without knowing 

which source is ahead of the other.  

2. The focal distance of a convergent lens is 10 cm. Where should an object be placed 
to obtain an inverted image larger than the object? 

 At a distance smaller than 5 cm from the lens. 
 At a distance between 5 cm and 10 cm from the lens. 
 At a distance between 10 cm and 20 cm from the lens 
 At a distance greater than 20 cm from the lens 

3. The focal distance of a mirror is 25 cm when it is in air. How does the focal distance 
of this mirror change if it is put under water? 

 It increases 
 It stays the same 
 It decreases 

4. Here is what can be seen on a screen when Young experiment is performed. 

This image shows that the distance between the slits is ____ times greater than the 
width of the slits. 
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5. Looking at the diagram below, determine what type of lens is used and what type if 
image is obtained. 

 Convergent lens, real image 
 Convergent lens, virtual image 
 Divergent lens, real image 
 Divergent lens, virtual image 

6. The diagram shows 4 standing waves that form in tubes. Which waves correspond to 
the fundamental mode? (There may be none, one or more. You have to identify all of 
them to get the marks.) 

Answer(s) : _____________ 

7. This diagram shows the position of air molecules at some instant. The molecules are 
in a tube open at both ends, and there is a standing sound wave in the tube. The 
arrows indicate the places where the pressure is highest or lowest. What is the 
harmonic of this standing wave?  

Answer: n = _______________ 
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8. This is the interference pattern obtained 
when Young’s experiment is performed. 
What is the phase difference between 
the two waves arriving at the location 
identified by a black dot? 

Answer: _____________ 

9. A laser passes through a grating with 300 slits/mm. Then, there are 9 maximums on 
a screen. What will happen if the grating is changed for another grating with 
600 slits/mm? 

Now, there are _____ maximums. 

10. Mandy and Phillipe look at 4 stars with a telescope. Then, they photograph what they 
see. Mandy obtains image a and Philip obtains image b. What can explain the 
difference between these two images? 

1. The diameter of Mandy’s telescope was smaller. 
2. The diameter of Mandy’s telescope was greater. 
3. The length of Mandy’s telescope was smaller. 
4. The length of Mandy’s telescope was greater. 
5. Mandy’s image was obtained with light having a smaller wavelength. 
6. Mandy’s image was obtained with light having a greater wavelength. 

(There may be several explanations. You have to find them all to get the 
marks.) 

Answer(s): __________________ 

Answers: 1b   2c   3b   4 : 6   5d   6b and c   7 : 5   8 : 4  9 : 5   10 : 1 and 6 
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11.  (20 points) 

Light having a wavelength of 650 nm passes through 2 slits. The following 
interference pattern can be seen on a screen 8 m from the slits. 

a) What is the width of the slits? 
b) What is the distance between 

the slits? 
c) What is the intensity of the 

light 2 mm from the center 
compared to the intensity at 
the center? 

Réponses : a) 0.52 mm     b) 2.6 mm     c) 0.8751 

12. (20 points) 

A 1 mm diameter bubble is exactly in the center of a glass sphere (n = 1.6) having a 
diameter of 10 cm.  

a) How far from the edge does the center of the bubble seem to be? 
b) What seems to be the diameter of the bubble? 

Answers: a) 5 cm from the edge (inside the sphere)     b) 1.6 mm 
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13. (15 points) 

When an object is 20 cm from a converging lens, the image forms 10 cm from the 
focus on the other side of the lens, as shown in the diagram. 

a) What is the focal distance of this lens? 
b) What is the height of the image if the height of the object is 5 mm? 

Answers: a) 10 cm     b) 5 mm (but inverted) 

14. (15 points) 

Alexandra invites Dylan for a swim in her pool. However, after Dylan's swim, she 
notices that there is a thin film of an unknown substance, having a refraction index of 
1.4, floating on the surface of the water (Yeurk!). Determine the wavelengths of visible 
light that will be absent when white light is reflected on the surface of the pool if the 
film is 800 nm thick. 

 Answers: 560 nm and 448 nm 


