
EXAM 1
WAVES, OPTICS AND MODERN PHYSICS

15% of the final mark

Autumn 2018                                                     Name: ___________________________  

Each multiple-choice question is worth 3 marks. 

1. A light beam is deflected by two mirrors, as 
shown. The incident beam makes an angle of 
22° with the first mirror. How will the angle 
change if the 22° angle is increased?  

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

2. Here is an image showing a pendulum at 4 different times. Use the following sign 
convention: at t = 1, the position of the pendulum is negative. 

Which of these graphs is the graph of the tangential acceleration of the pendulum as 
a function of time? (Circle the correct answer.) 
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3. A wave is travelling towards the left along a rope. At the moment shown in the figure, 
where, among the points a, b, c, and 
d, is the speed of the rope the 
greatest and directed downwards?  

 a 
 b 
 c 
 d 
 The speed is the same 

everywhere. 

4. Which of the statements about the wave 1 15 cos(490 70 )y cm s t m x    is true? 

 The speed of the wave is 7 m/s. 
 The wave is travelling towards the negative x-axis. 
 The wavelength is 2/490 m. 

5. This pulse reaches the end of a rope which is attached securely to a wall. 

On reflection, the pulse would most nearly be represented by which figure? (Circle 
the correct answer.) 
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6. A sine sound wave passes from one place to another place where the air is warmer. 
Which of the following quantities increase(s) when the wave passes from one place 
to the other? (Check all the right answers if there is more than one.) 

 The frequency of the wave. 
 The speed of the wave. 
 The wavelength of the wave. 
 The amplitude of the wave. (Assuming that the wave keeps the same 

intensity and that the density of air does not change.)   

7. It takes 2 seconds for the speed of a simple pendulum to pass from its maximum value 
to zero. What is the period of the pendulum? 

Answer: _______________________ 

8. In a system undergoing a simple harmonic motion, what fraction of the energy is in 
the form of kinetic when the position of the object is equal to half of the amplitude? 

 0 
 ¼ 
 ½ 
 ¾ 

9. The axis of polarization of polarizer 3 makes an angle of 45° with the axis of 
polarization of polarizers 1 and 2. If polarizer 3 is rotated by a small angle, then the 
intensity of the light received at the point P… 

 decreases. 
 stays the same. 
 increases. 
 decreases or increases, it depends on the direction of rotation. 

Answers: 1c   2a   3a    4a   5: 4   6bc   7: 8 seconds   8d    9a      
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10.  (20 points) 

A mass-spring system oscillates horizontally on a 
frictionless surface. At t = 0, the kinetic energy is 6 
J and the energy of the spring is 2 J. The period of 
the motion is  s and the amplitude is 25 cm. 

a) What is the spring constant? 
b) What is the mass of the mass? 
c) Knowing that x and v are positive at t = 0, what is the phase constant of this 

motion? 
d) What is the speed of the mass when it is at x = 15 cm? 
e) When will the mass be at x = 10 cm for the first time? 

Answers: a) 256 N/m     b) 4 kg     c) /6     d) 1.6 m/s     e) 0.2758 s 

11. (20 points) 

A wave on a string travels 3 m in 0.12 second, travelling towards the left. The 
amplitude of the wave is 3 cm, and its wavelength is 20 cm. 

a) What is the frequency of the wave? 
b) What is the tension of the string if it has a mass of 300 g and a length of 

30 m? 
c) What is the power of the wave? 
d) What is the equation of the wave if, at x = 0 and t = 0, the string is 1 cm 

above its equilibrium position and has a negative velocity? 

Answers: a) 125 Hz     b) 6.25 N     c) 69.40 W 
     d)  0.03 sin 10 250 2.8018rad rad

m sy m x t rad      
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12.  (15 points) 

Two isotropic sound sources, 
having both a frequency of 200 Hz 
and a power of 5 W, are 50 metres 
apart. Patrice is between these two 
sources, 30 metres from a source and 20 metres from the other. It’s 27°C. 

a) What is the intensity (in decibels) of the sound heard by Patrice? 
Patrice starts to run towards the farthest source. When he is halfway between the 
sources, the frequency difference between the two sounds heard by Patrice is 5 Hz. 

b) What is Patrice’s speed? 

 Answers: a) 91.57 dB     b) 4.341 m/s 

13. (10 points) 

A beam of light with an intensity of 10 W/m² is sent through polarizers. 

a) Unpolarized light passes through two polarizers. The second polarizer axis makes 
an angle of 40° with the first polarizer axis. What is the intensity of the beam light 
after its passage through these two polarizers? 

b) A third polarizer is then added as shown in the diagram. What is the intensity of 
the beam light after its passage through these three polarizers? 

Answers: a) 2.934 W/m²     b) 0.08847 W/m² 


