Unit 4 Study Guide: Optics Chapter 4 and part of 5
Name: ________ANSWER KEY___________
1. What is the role of the following people regarding the study of light?
i) Pythagoras:
Pythagoras, a Greek philosopher, believed that beams of light were made up of tiny particles. When the beams of light came from the object and reached the eye, they carried information about the object to the eye. 

ii) Galileo:
Galileo is believed to be the first person to try to measure the speed of light.

In 1638, Galileo proposed that he and an assistant would stand on hilltops about one kilometre apart, holding lanterns. He would uncover his lantern first. 

As soon as his assistant saw the light, he would uncover his lantern.

Galileo would measure the time between the moment that he uncovered his lantern and the moment he saw the light from his assistant’s lantern. 

When he carried out the experiment, however, he was unable to calculate the speed of light from his results
He also built and used a telescope in the early 1600s which he used to discover 4 of Jupiter’s moons.
iii) Michelson:
By the 1600s, scientists started to believe that light traveled like waves not a stream of particles. They changed their minds because they started to notice that light could bend around corners or spread out- something it couldn't do if it only travelled in straight lines. 

Albert Michelson was the first person to measure the speed of light accurately.

Michelson discovered that light moved at 299 796 km/s.

 He did this by:

a.
He shined a light on a rotating mirror.

b.
The light reflected to a larger mirror 35km away.

c.
The returning beam of light reflected off another face of the rotating mirror and into the eye of an observer.

d.
Used the distance the light had traveled and the speed at which the mirrored wheel was spinning to calculate the speed of light. 
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iv) Hans and Zacharias Janssen:

In 1590, Dutch father and son, Hans and Zacharias Janssen, made the first compound microscope by placing two lenses in a tube. By experimenting with different lenses and tubes, they found they could make small objects look large. 
v) Leeuwenhoek:

In the 1600’s, Leeuwenhoek improved upon the first compound microscope built by the Janssen’s.  He did this by increasing the curvature of the lens to improve the microscopes magnification.  He was one of the first to discover microorganisms in water.
2. Who was the first person to determine that light was NOT made up of particles, but of waves?  How was this achieved?
In the 1800’s, Albert young was the first person to determine that light was not made up of particles, but of waves by completing his “double slit experiment”.  In this experiment, a light source is shone on a thin plate with two parallel slits cut in it, and the light passing through the slits strikes a screen behind them.
3. What is the speed of light?

299, 796 km/s  (or can also written as 3 x 108  m/s) 
4. Explain why there is a delay between when you see lightening and hear thunder.
Both events happen at the SAME TIME, however because the speed of light is travelling faster than the speed of sound, a person will see the lightening before the thunder is heard.  

5. (a) Draw AND label a light wave in the space provided below; ensuring to include the crest, trough and wavelength.  
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Figure 4.12 A wavelength is the distance over which the wave repeats.







(b) What is frequency? Frequency is the number of cycles per second that a wave undergoes.  Frequency is measured in Hertz (Hz).
(c) What is the relationship between wavelength and frequency?
High frequency waves have shorter wavelengths.

Low frequency waves have longer wavelengths.
6. Briefly describe the SIX (6) properties of light in the table below.
** See the text book; page 8 – 16.  This information can also be found in a foldable that the students completed called the “Properties of Light”. 

7. (a) What is the visible light spectrum? 
The visible light spectrum is the section of the EMS that includes all of the colours of the rainbow (i.e. ROY G. BIV).  This section of the spectrum is the only one that is visible by the human eye.  

(b) List the colours in the visible light spectrum from the HIGHEST refraction to the LOWEST refraction.  
Highest Refraction = Violet


Lowest Refraction = Red
(c) What colour of the visible light spectrum has the longest AND shortest wavelength?
Longest Wavelength = Red


Shortest Wavelength = Violet
8. (a) List the parts of the electromagnetic spectrum (EMS) from the LONGEST wavelength to the SHORTEST wavelength. 

(Hint:  the EMS includes x-rays, gamma rays, microwaves, UV rays, radio waves,  Infrared and visible light rays).

Radio, Microwaves, IR, Visible, UV, X-Rays and Gamma rays.  
(b)  Provide an example of the usages for the waves provided in the table below.  

	Wave Type
	Example

	Gamma
	Cancer radiation therapy. 

	Infrared
	Heat radiation – used in thermographs/thermograms.

	Radio
	Telecommunications, satellites.

	Ultraviolet
	Vitamin D (is harmful too, can cause skin cancer)

	Microwaves
	Warms food, communications.

	X-Rays
	See through skin – to observe broken bones, etc.

	Visible
	Allows us to see in colour!


(c) Which wave has the HIGHEST frequency waves?

Gamma Rays
(d) Which wave has the LOWEST frequency waves?

Radio Waves 

