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Key Concept Review 
 1. We have used a wave model and a ray model to describe the 

behaviour of light. 
 2. The crest is the part of a wave that is highest; the trough is the lowest 

part. 
 3. The resting position is the level the water would have without any 

wave. 
 4. Amplitude measures the height of a wave—how far the water goes up 

or down as the wave passes. Wavelength measures the horizontal 
distance between similar points in the wave pattern—how far before 
the pattern repeats. 

 5. (a)  

 
(b) Radio waves: radio and TV signals, satellite communications 

    Microwaves: microwave ovens, radar 
    Infrared: night vision, imaging of thermal patterns 
    Visible light: household lighting, photography 
    Ultraviolet: fluorescent lighting, purifying water 
    X-rays: medical imaging, cancer treatment 
    Gamma rays: sterilizing medical equipment, cancer treatment 
 6. The lead apron shields your body from unnecessary exposure to X-

rays. 
 7. The colours are red, orange, yellow, green, blue, and violet. 
 8. White light is produced. 
 9.  
 
 
 
 
10. (a) At least two different colours are needed. 

(b) There are many combinations including: red and cyan, green and 
magenta, blue and yellow, red and green and blue, and cyan and 
magenta and yellow. 

11. An electric discharge causes atoms of gas inside the tube to emit 
ultraviolet light. This is absorbed by a phosphor on the surface of the 
bulb. The phosphor then immediately converts this energy into 
visible light. 
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12. (a) A green object absorbs red and blue light. 
(b) It reflects green light. 

13. (a)  bioluminescence 
(b) electric discharge 
(c) chemiluminescence 

14. Incandescence (from heat): ordinary light bulb 
  Fluorescence (phosphor absorbs UV and emits visible light): 

fluorescent paint 
  Phosphorescence (phosphor absorbs UV and emits visible light over 

time): watch dial 
  Chemiluminescence (from a chemical reaction): glow stick 
  Triboluminescence (from friction): Ute ceremonial rattles 
  Electric discharge (electric spark excites a gas): neon lamp 
  Electroluminescence (from electric current in a semiconductor): LED 
15. The farther the object is from the source, the smaller the image will 

be. 
16. (a) Matter may reflect, absorb, or transmit light. 
  (b)  
 
 
 
 
 
 
 
 
 
 
17. This is phosphorescence because the phosphor releases light over an 

extended time even if the watch has been removed from the source of 
visible or ultraviolet light. 

Connect Your Understanding 
18. Infrared light has longer wavelength and lower frequency than 

ultraviolet light. 
19. The wavelength of a wave is determined by the wave speed and 

frequency. The product of the wavelength and the frequency is the 
wave speed. So if the frequency increases, the wavelength must 
decrease. 

20. (a) You can’t see ultraviolet light, so it is as if no light is coming to 
your eye. We call the absence of light “black.” 
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(b) Students’ answers may vary but could include: Black light is used 
with fluorescent objects for special effects on stage. Black light is 
used with luminal to detect blood. 

21. (a) The higher the frequency is of electromagnetic radiation, the 
higher the energy.  

(b) This means that the shorter the wavelength is, the higher the 
energy. 

22. Students’ answers may vary but could include: Fluorescent bulbs 
contain mercury and environmentally sound disposal is difficult. 
They cast bluer light than we are used to. They don’t come as three-
way bulbs yet, so they always have to be on high. Some fluorescent 
bulbs won’t start in very cold weather. 

23. LEDs are very efficient and are very sturdy. 
24. If a light source is sufficiently large, you can form partial shadows. 

An opaque object may block light from part of the source but not 
from the whole source. This creates a penumbra, a shadow that isn’t 
crisp or really dark. 

25.  
 
 
 
 
 
 
 
 
 
 
 
 
 
26. Plasma screens can be very bright and can display very crisp blacks. 
27. Red, green, and blue light all strike the surface. Only the red and 

green light, which make “yellow,” are reflected. The prism will 
separate this “yellow” into beams of red and green. 

28. Yellow ink absorbs blue light, cyan ink absorbs red light, and 
magenta light absorbs green light. So the three inks together absorb 
all the colours and make black ink. 

29. Using two or more lights avoids sharp shadows, which can be 
distracting. 
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Reflection 
30. Students’ answers may vary but could include: I knew a bit about 

mixing of water paints but didn’t understand how different colours of 
light combined (additive colour mixing). I remember some things 
about the electromagnetic spectrum from the space unit last year but 
had no idea of the variety of technical applications we use every day. 
I found it fascinating that we have figured out so many different ways 
to produce visible light. 

 
 

Writing for a struggling audience forces students to break down their own 
thinking into recognizable steps. Sharing with someone allows 
complementary learning styles to fill in the gaps. 
 

 
Few inventions start from scratch in the 21st century. Students should 
look at what works and what doesn’t as they begin to plan their project 
for the Unit Task and research light pollution. 

Unit Task Link

After Reading
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