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Physics 30   Lessons 1 to 12 Review 
 
1. A 1700 kg car moving at 22.0 km/hr is struck directly from behind by a 2100 kg truck 

moving at 25.0 km/hr.  After the collision, the car is moving at 31.0 km/hr in the original 
direction.   

a. What is the impulse given to the car? (15300 kg⋅km/h or 4250 kg⋅m/s) 
b. If the collision lasted for 0.8 seconds, calculate the average force acting on the car. 

(5312.5 N) 
 
2.  A 2575 kg van runs into the back of a 825 kg car that was at rest.  They move off together at 

8.5 m/s.  What was the initial speed of the van? (11 m/s) 
 
3. An object travelling east at 40 m/s and having a mass of 50 kg collides with an object with a 

mass of 40 kg and travelling east at 20 m/s.  If they stick together on contact what is the 
resultant velocity of the combined mass? (31.1 m/s east)  

 
4. A small rocket with a mass of 28.0 kg is moving East at a speed of 60 m/s.  The rocket 

suddenly breaks into two pieces (11.0 kg and 17.0 kg).  If the velocity of the 11.0 kg piece is 
97.8 m/s at 30o above the horizontal, what is the velocity of the other piece? (54.2m/s at 35.7o 
below the horizontal) 

 
5. A mass of 50 kg travelling north at 45 m/s collides with a mass of 60 kg travelling west at   

50 m/s.  If they stick together on contact, what is the resulting velocity of the combined 
masses? (34.1 m/s at 37˚ N of W) 

 
6. What is the size of the image of a person that is 1.75 m tall and is standing 8 m from a 

pinhole camera that is 20 cm long? (4.4 cm) 
 
7. When verifying the speed of light, a student set up a hexagonal rotating mirror and a 

reflecting mirror 40 km away.  At what minimum frequency must the mirror rotate so that the 
reflected light is seen by the observer? (625 Hz) 

 
8. Two mirrors meet at a 135˚ angle.  If light rays strike one mirror at 40˚, at what angle do 

they leave the second mirror? (5˚) 
 
9. Draw a ray diagram for the 

following concave mirror.  
Describe the image. 
(smaller, inverted, real) 

 
 
 
 
 
 
10. A 1.50 cm high diamond ring is placed 20.0 cm from a concave mirror with radius of curvature 

of 30.0 cm.  Determine (a) the position of the image, and (b) it’s size. (60 cm, 4.5 cm) 

  •        • 
 C f 
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11. A 1.00 cm high object is placed 10.0 cm from a concave mirror whose radius of curvature is 
30.0 cm.   

a) Draw a ray diagram to locate (approximately) the position of the image. 
b) Determine the position of the image and the magnification analytically.(-30cm, 3) 

 
12. An external rearview car mirror is convex with a radius of curvature of 16.0 m.  

Determine the location of the image and its magnification for an object 10.0 m from the 
mirror.  (-4.44 m, 0.44)  

 
13. Light traveling in air strikes a flat piece of thick glass at an incident angle of 60˚. If the 

index of refraction in the glass is 1.50, (a) what is the angle of refraction in the glass and (b) 
what is the angle at which the ray emerges from the glass? (35.28˚, 60˚) 

 
14. Light is incident on an equilateral glass prism at a 40.0˚ angle to one face.  Calculate the 

angle at which light emerges from the opposite face.  Assume that n = 1.58 for the prism.   
(35.6˚) 

 
15. A beam of light is emitted 8.0 cm beneath the surface of a liquid and strikes the surface 7.0 

cm from the point directly above the source.  If total internal reflection occurs, what is the 
index of refraction of the liquid? (1.52) 

 
16. What is (a) the position and (b) the size of the image of a 7.6cm high flower placed 1.00m 

from a convex camera lens with a focal length of 50.0 mm? (5.26cm, 0.40cm) 
 
17. An object is placed 10 cm from a converging lens with a focal length of 15 cm.  Determine 

the image position and size (a) analytically, and (b) using a ray diagram. (-30 cm, 3 times 
bigger) 

 
18. Where must a small insect be placed if a diverging lens with a focal length of 25 cm is to 

form a virtual image that is 20 cm in front of the lens? (100 cm) 
 
19. An object appears red in white light.  What colour will it appear to be if it is illuminated by 

(a) magenta light, (b) cyan light, and (c) yellow light? 
 
20. How can you tell if a pair of sunglasses is polarizing or not? 
 
21. At what angle will 560 nm light produce a second order maximum when passing through 

double slits that are 1.45 × 10-2 cm apart? (4.43˚) 
 
22. An interference pattern is formed on a screen when a light of wavelength 648 nm is directed 

through two slits.  If the slits are 52 μm apart and the screen is 3.5 m away, what will be the 
separation between bright fringes? (4.36 cm) 

 
23. A 3500 line/cm grating produces a third-order fringe at a 28.0˚ angle.  What wavelength of 

light is being used? (447 nm) 
 
24. Light with a frequency of 5.78 × 1014 Hz is directed onto a diffraction grating ruled with 

8000 lines/m.  What is the distance between the 2rd bright band and the 5th dark band of the 
interference pattern formed on a screen 3.0 m from the grating? (3.11 cm) 
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Numerical Response 
 
1. In a vehicle safety test, a 1 580 kg truck travelling at 60.0 km/h collides with a concrete 

barrier and comes to a complete stop in 0.120 s. The magnitude of the change in the 
momentum of the truck, expressed in scientific notation, is _____ × 10w kg·m/s.  

 
(Record your three-digit answer in the numerical-response section on the answer sheet.) 

 
 

Use the following information to answer the next two questions. 
 

A 1 000 kg car travelling east at 29.4 m/s on an icy road hits a parked truck 
that has a mass of 1 500 kg. Immediately after the collision, the car was 
moving at 20.0 m/s in the direction 20.0o N of E, and the truck was moving 
at an unknown speed in the direction 45.0o S of E. 

 
7. What physics principles do police use to determine the speed of the truck? 

A. Conservation of kinetic energy but not conservation of momentum 

B. Conservation of momentum but not conservation of kinetic energy 

C. Both conservation of momentum and conservation of kinetic energy 

D. Neither conservation of momentum nor conservation of kinetic energy 

 
 
 
Numerical Response 
 
2. The magnitude of the total momentum before the collision, expressed in scientific 

notation, is a.bc × 10d kg·m/s.  The values of a, b, c, and d are _____, _____, _____, and 
_____ .  

 
(Record all four digits in the numerical-response section on the answer sheet.) 

 
_______________________________ 

 
8. A rocket travelling away from Earth at a speed of 520 km/s emits an intense pulse of light 

every 24 hours exactly. After six days, astronomers on Earth observe that a pulse is 
delayed by approximately 

A. 1 s 

B. 5 s 

C. 150 s 

D. 900 s 
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13. When an object 30.0 cm high is placed 1.0 m from a pinhole camera, the image formed 
on the back of the camera 10.0 cm from the pinhole is 

A. 3.0 cm high and erect 

B. 3.0 cm high and inverted 

C. 30.0 cm high and erect 

D. 30.0 cm high and inverted 

 
 
14. A student measures the shadow of a building and finds it to be 10.5 m long. The student 

then measures the shadow of a vertical metre stick and finds it to be 1.25 m long. The 
height of the building is 

A. 8.40 m 

B. 9.25 m 

C. 9.50 m 

D. 13.1 m 
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Use the following information to answer the next question. 
 

Properties of Light 
I. Light can be polarized. 
II. Light travels in straight lines. 
III. Light can produce interference patterns. 
IV. When light is reflected, the angle of incidence equals the angle of reflection.  
V. Within optically dense materials, total internal reflection occurs for angles of 

incidence greater than a certain critical angle. 
 

17. The transmission of light through optical fibers depends on properties 

A. I, II, and III 

B. I, III, and V 

C. II, IV, and V 

D. III, IV, and V 

__________________________________ 
 
18. When monochromatic light passes from air into a glass prism, changes occur in 

A. frequency and wavelength only 

B. wave velocity and frequency only 

C. wave velocity and wavelength only 

D. frequency, wavelength, and wave velocity 

 
 
Numerical Response 
 
4. A beam of infra-red radiation has a frequency of 2.12 × 1013 Hz.  When this beam travels 

in a medium of refractive index 1.61, its wavelength, expressed in scientific notation, will 
be a.bc × 10-d m.  The values of a, b, c and d are ___, ___, ___, and  ___.  

 
(Record your four-digit answer in the numerical-response section on the answer sheet.) 
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22. If the incoming light ray makes an 
incident angle of 35o when entering a 
glass equilateral triangle prism (n = 1.50), 
what is the angle of refraction for the 
light ray as it emerges from the prism? 

A. 11.3o 

B. 36.8o 

C. 48.6o 

D. 66.0o 

 
 
23. Light behaves like a transverse wave.  This is shown by experiments that demonstrate 

A. reflection 

B. refraction 

C. interference 

D. polarization 

 

24. When Iceland spar (calcite) produces two rays from one incident ray, the emergent rays 

A. travel at different speeds in air 

B. have different cross-sectional areas 

C. are polarized in perpendicular planes 

D. are longitudinal waves for one ray and transverse waves for the other 

 
 
25. When a light beam is split into two waves and the crest from one wave meets a trough 

from the other wave, the waves would be 

A. in phase and produce destructive interference 

B. in phase and produce constructive interference 

C. out of phase and produce destructive interference 

D. out of phase and produce constructive interference 
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28. Light is incident normally on a grating with 5.0 × 105 lines/m. If the first-order bright line 
is produced at an angle of 15° on a screen 1.30 m from the grating, the wavelength of 
light used is 

A. 5.2 × 10-7 m 

B. 1.3 × 10-5 m 

C. 2.3 × 10-5 m 

D. 5.8 × 10-4 m 

 
 
29. When they travel through the same doorway, sound waves diffract much more than 

visible light waves do because 

A. the speed of light is much greater than that of sound 

B. the wavelength of sound is much longer than that of light 

C. light is a transverse wave but sound is a longitudinal wave 

D. sound is a mechanical wave but light is an electromagnetic wave 

 
  
30. Monochromatic light strikes a diffraction grating of 0.25 mm spacing. The light passes 

through the grating to produce an interference pattern on a screen 3.0 m away.  If 50 
bright lines are produced over a 30 cm space, what is the frequency of the light? 

A. 5.0 × 10-7 Hz 

B. 1.5 × 102 Hz 

C. 8.0 × 108 Hz 

D. 6.0 × 1014 Hz 

 
 
31. Which of the following is not true of plane mirrors and the images they form? 

A. The light rays intersect at a point behind the mirror to form a real erect image. 

B. The angles of incidence and reflection are equal. 

C. A virtual image is formed at the same distance behind the mirror as the object is 
in front of the mirror. 

D. The image that forms is the same size as the object. 
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32. An object is placed 10 cm away from a concave mirror with a focal length of 20 cm.  The 
image will be 

A. inverted and real 

B. inverted and virtual 

C. erect and real 

D. erect and virtual 

 
 
33. A 12 cm object located in front of a curved mirror generates an erect image 24 cm tall 

located 60 cm from the mirror.  What is the radius of curvature for the mirror? 

A. 30 cm 

B. 45 cm 

C. 60 cm 

D. 120 cm 

 
 
34. A 6.0 cm object is located 20 cm from a concave lens with a focal length of 30 cm. What 

is the size of the image produced? 

A. –7.2 cm 

B. –3.6 cm 

C. +3.6 cm 

D. +7.2 cm 

 
 
35. The inverted image of an object appears 12 cm behind some kind of optical device, either 

a mirror or a lens.  If the object is 20 cm from the optical device, what kind of optical 
device is it and what is the focal length? 

A. The optical device is a converging mirror and its focal length is +7.5 cm. 

B. The optical device is a diverging mirror and its focal length is −7.5 cm. 

C. The optical device is a converging lens and its focal length is +7.5 cm. 

D. The optical device is a diverging lens and its focal length is −7.5 cm. 
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Answers 
 
Multiple choice  Numerical Response 
 
1. C 

2. C 

3. B 

4. A 

5. D 

6. B 

7. B 

8. D 

9. A 

10. B 

11. B 

12. C 

13. B 

14. A 

15. B 

16. A 

17. C 

18. C 

19. C 

20. D 

21. A 

22. D 

23. D 

24. C 

25. C 

26. C 

27. B 

28. A 

29. B 

30. D 

31. A 

32. D 

33. D 

34. C 

35. A 

1. 2.63 

2. 2944 

3. 1.44 

4. 8796 

 

 
 
 
 
 
 


