
 

 

EXAM 2 

WAVES, OPTICS AND MODERN PHYSICS 
15% of the final mark 

 
Autumn 2021                                                     Name: ___________________________  
  
 
Each multiple-choice question is worth 3 marks. 
 
1. The picture shows the interference pattern on a screen. Through how many slits did 

the light pass to create this pattern? 
 

 
 

Answer: _____________ 
 
2. The distance between an object and a divergent lens is greater than the focal length. 

Therefore, the image is… 
 

____ % real and inverted. 
____ % real and erect. 
____ % virtual and inverted. 
____ % virtual and erect. 

 
 
3. A string is fixed between two points. There are standing waves in the string at 318 Hz 

and 424 Hz, and there is none between these two values. For which of these two 
frequencies is the distance between the nodes the smallest? 

 
____ % 318 Hz 
____ % 424 Hz 
____ % The distance between the nodes is the same at these two frequencies. 

 
 
4. There is a standing wave at the 3rd harmonic in a closed pipe. If the air inside the tube 

is replaced with helium, how does the wavelength change at the 3rd harmonic? (The 
speed of sound in helium is greater than in air.) 

 
____ % It increases. 
____ % It remains the same. 
____ % It decreases. 
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5. In Young’s experiment, what is the path-length difference (∆r) between the two waves 
at the first minimum? 

 
____ % 0. 
____ % It is equal to half the wavelength. 
____ % It is equal to the wavelength. 

____ % It is equal to π times the wavelength. 

____ % It is equal to 2π times the wavelength. 
____ % It is impossible to know without knowing the distance between the sources. 

 

 
6. In the situation shown in the diagram, the speed of 

the image of the ball is… 
 

____ % greater than the speed of the ball. 
____ % the same as the speed of the ball. 
____ % smaller than the speed of the ball. 
____ % greater, the same or smaller than the 

speed of the bullet, it depends on the 
radius of curvature of the mirror. 

 

 
7. Two sources in phase create an interference pattern on a screen. If we want to 

interchange the places where there are interference minima and the places where 
there are interference maxima, what should be the phase difference between the 
sources? 
 

____ % A quarter of a cycle (∆φ = π/2 rad) 

____ % Half of a cycle (∆φ = π rad) 

____ % One cycle (∆φ = 2π rad) 

____ % Two cycles (∆φ = 4π rad) 
____ % This is impossible.  

 

 
8. The diagram shows the refractive indices for a dioptre. The diagram also shows the 

distance between the dioptre and the centre of curvature (A) as well as the distance 
between the centre of curvature and the focus (B). Which of these two distances is 
the smallest? 
 

____ % A 
____ % B 
____ % A and B are identical. 
____ % It is a trap, C and F are not 

properly ordered on the diagram. 
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9. Here are 3 images obtained with Young’s experiment. For all 3 patterns, the distance 
to the screen and the wavelength of the light are the same. 
  

 
 

In which case is the width of the slits the smallest (there may be a tie)? 
 

 Answer(s): ________________________ 
 
  
10. In the situation shown in the diagram, the light makes constructive interference. 

 

 
 

Knowing this, what kind of interference is obtained in this situation? 
 

 
 

____ % Constructive interference. 
____ % Destructive interference. 
____ % There will be interference, but it will not be constructive or destructive. 
____ % Constructive or destructive interference, but it is impossible to tell solely 

from the information given. 
 
 
Answers: 1: 3     2d     3b     4b     5b     6a     7b     8a     9: A+B     10a 
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11. (20 points) 
 

Here is an object, a convergent lens, and a dioptre. 

 
a) Where is the final image of the object? 
b) What is the height of the image? 
c) Draw the image at its final position on the diagram (approximately). The drawing 

must show whether the image is inverted or not. 
 
 

Answers: a) à 16.94 cm to the right of the diopter     b) 2.016 cm 
 
  
 
 
 
12. (15 points) 

 
The figure shows the diffraction pattern obtained when light passes through a thin 
slit 0.1 mm wide. On this pattern, there 
is 4 cm between the minima shown in 
the diagram. The screen is 2 metres 
from the slit. 
 

a) What is the wavelength of the light? 
b) What is the intensity of the light at 6 mm from the centre of the central 

maximum? 
 

Answers: a) 500 nm     b) 0.2546 �� 
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13. (15 points) 

 
There are 80 cm between the ends of the 
oscillating part of a rope stretched by a 2.3 kg 
mass. A vibrator makes the string oscillate at 
the third harmonic when the frequency is 
84 Hz. What mass should be fixed at the end 
of the string to obtain the second harmonic 
while keeping a frequency of 84 Hz. 

 
 

Answer: 5.175 kg 
 
 
 
 
 
 
 
 
 
14. (20 points) 

  
Two sources 1500 m apart emit, in 
phase, radio waves with a frequency of 
2.5 MHz. Melissa is 3000 m away from 
source 1 and 3500 m away from 
source 2. At the place where Melissa is 
located, the amplitude of each wave is the 
same. 

 
a) What is the intensity of the wave received by Melissa compared to the intensity 

she would receive if there were only one source? 
b) What should be the phase difference between the two sources to an intensity of 

the wave of zero at the place where Melissa is located? (We want an answer 

between 0 and 2π. Also, say which source is behind or ahead of the other.) 
 

 

Answers: a) 3 times greater       b) Source 2 is ahead of source 1 by 4π/3 rad. 

 


