
EXAM 2
WAVES, OPTICS AND MODERN PHYSICS

15% of the final mark

Autumn 2018                                                     Name: ___________________________  

Each multiple-choice question is worth 3 marks. 

1. Which of these actions will move the point P' towards the right? 

A. Increase the radius of curvature of the dioptre. 
B. Increase the density of air (which increases its refractive index). 
C. Increase the intensity of the light emitted by the source. 
D. Increase the distance between the object and the dioptre. 

Answer(s): ______________________________ 

2. A wave having a 600 nm wavelength passes through a 
double slit to produce an interference pattern on a 
screen. How will the distance between fringes change if 
kerosene is placed between the slits and the screen 
(nkerosene > 1)? 

 It will increase 
 It will stay the same 
 It will decrease 
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3. 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 

4. This is the interference pattern obtained with 
Young’s experiment. Among the 5 choices given, 
where is there a path-length difference of 
2.5 between the two waves? 

 A 
 B 
 C 
 D 
 E 
 It's a trap, the path-length difference is never 

2.5 for these 5 positions. 

5. Which of the following images cannot be obtained with a single convergent lens? 

 A real image smaller than the object. 
 A real image larger than the object. 
 A virtual image smaller than the object. 
 A virtual image larger than the object. 
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6. Light is reflected on a thin film (a thin layer). This film is in air and is made of a material 
whose refractive index is 1.5. The thickness of the film is given in four situations. The 
thickness is given in number of wavelengths of the light in vacuum. In which case(s) 
will there be constructive 
interference for the reflected 
light? 

Answer(s): ______________________________

7. A diffraction pattern is obtained on a screen when red light passes through a small 
circular hole. Now, we want to use green light (which has a smaller wavelength than 
red), but we want to keep the same size for the central diffraction maximum. There 
are two ways to keep the same diameter for the central maximum. These are: 

 Decrease the diameter of the hole or decrease the distance of the screen. 
 Decrease the diameter of the hole or increase the distance of the screen. 
 Increase the diameter of the hole or decrease the distance of the screen. 
 Increase the diameter of the hole or increase the distance of the screen. 

8. Which of these statements is (are) true? 

A. A lens with a positive power always produce an image larger than the object. 
B. Two lenses which have the same power have the same focal length. 
C. A convergent lens has a positive power, and a diverging lens has a negative 

power. 
D. If lens A is made of a material with a refractive index twice as great as the 

material of lens B having the same radii of curvature, then the power of lens 
A is twice as great as the power of lens B. 

E. If lens A has a power twice as great as lens B, then the focal length of lens A 
is twice as great as the focal lens of lens B. 

Answer(s): ______________________________
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9. Here are two graphs showing the light 
intensity as a function of the position 
on a screen for two Young’s 
experiments. In both cases, the same 
laser was used and the distance 
between the slits and the screen is 
the same. 

In which experiment did they used the 
widest slit? 

 A 
 B 
 The width is the same for 

both. 

In which experiment is the distance 
between the slit the largest? 

 A 
 B 
 The distance is the same for both. 

10. An object is placed in front of a mirror. If the magnification is + 0.4, then the mirror is... 

 concave. 
 convex. 
 a plane mirror. 
 concave or convex, it depends on the distance between the object and the 

mirror. 

11. When a guitar string is played at the same time as a 440 Hz sound, a 5 Hz beat can 
be heard. When the guitar string is played at the same time as a 437 Hz sound, an 
8 Hz beat can be heard. What is the frequency of oscillation of the guitar string? 

Answer: _______________________ 

Answers:  1: A and B     2c     3b     4e     5c    6: 4 only     7b     8: B and C 
  9 b,b      10b    11: 445 Hz    
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12.  (20 points) 

Two radio wave sources are emitting 
waves. Source A is ahead by 1/3 of a 
cycle on source B. What is the 
maximum wavelength that generates 
destructive interference at the place 
where the observer is located? 

Answer: 60 m 

13. (20 points) 

Andréanne cannot clearly see objects that are less than 50 cm from her eyes. She 
would like to regain the vision of her youth when she could clearly see objects at 
20 cm from her eyes. 

a) What is the power of the glasses she must wear? 
b) With her glasses, up to what maximum distance will she be able to see objects 

clearly if the power of accommodation of her eyes is 4D? 
c) If the lenses are made of a material having a refractive index of 1.4, what is 

the radius of curvature of the lenses if they have the shape shown in the 
diagram? 

d) What is the maximum angular magnification that Andréanne can get with this 
lens if she uses it as a magnifying glass? (If Andréanne is not wearing her 
glasses then.) 

Answers: a) 3 D     b) 1 m     c) 13.33 cm     d) 2.5 
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14. (20 points) 

This is the graph of the light 
intensity produced on a screen in a 
Young’s experiment. The screen is 
5 m from the slits, and the distance 
between the slits is 0.3 mm. 

a) What is the wavelength of 
the light? 

b) What is the width of the slits (approximately)? 
c) What is the intensity of the 5th interference maximum compared to the 

intensity of the central interference maximum? (Assuming that the width of 
the slit is equal to what you obtained for b) 

Answers: a) 599.88 nm     b) about 25 µm     c) 0.54 (It’s an approximation, it depends 
on the width of the slit found in b) 

15. (15 points) 

When an object is placed at a certain distance from a mirror, an erect image twice as 
large as the object is obtained. If the object is moved 40 cm away from the mirror, an 
inverted image twice as large as the object is obtained. What type of mirror is used 
and what is its radius of curvature? 

(Even if the mirror is concave in the diagram, this does 
not mean that the mirror is necessarily concave.) 

Answer: Concave mirror, R = 80 cm 


