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The Photoelectric Effect
1. Early scientists could not explain why light had to be of a ____________________ frequency for the photoelectric effect to occur.  If shined long enough, light of any frequency could deliver enough ____________________ to eventually knock ____________________ loose from a metal’s surface. 
2. The explanation of the photoelectric effect dates back to _______, when ____________________ was studying the emission of ____________________ by hot objects.
3.  He proposed that a hot object does not emit electromagnetic energy ____________________ as would be expected if the energy were emitted in the form of ____________________.  Instead, he suggested that the object emits energy in small, specific ____________________  called ____________________.  
4. A quantum of energy is ______________________________________________________________.
5. The equation that we have been working with, E = _______, shows the relationship between a quantum of ____________________ and the ____________________ of radiation. 
6. In 1905, ____________________ expanded this theory by introducing the idea that electromagnetic radiation has a dual ____________________ - ____________________ nature.  While light exhibits many ____________________ properties, it can also be thought of as a stream of ____________________.  Each ____________________ of light carries a ____________________ of energy.  These particles were called ____________________.
7. A photon is _______________________________________________________________________.
8. The ____________________ of a particular photon depends on the frequency of the radiation.  
9. Electromagnetic radiation is absorbed by matter in only ____________________ numbers of photons.  In order for an electron to be ejected from a metal’s surface, the electron must be struck by a single photon possessing at least the ____________________ energy required to knock the ____________________ loose.  The minimum energy corresponds to a minimum ____________________.  
Photoelectric Effect Practice Problems
Electrons are lost from iron when light of the threshold frequency or higher is shined on it.  This is a demonstration of the _________________________ effect.
1. The threshold frequency for iron is 1.1 x 1015 Hz.

A. Use the threshold frequency to determine the threshold energy in joules.


B. Use the threshold frequency to determine the threshold wavelength in nanometers.

C. If light of a shorter wavelength was shined on iron, would electrons be lost?  Explain your answer.

D. If light of a longer wavelength of iron was shined on iron, would electrons be lost?  Explain your answer.  


E. For an element that has a higher threshold frequency than iron, would shorter or longer wavelength light need to be used to eject electrons from the surface of the metal?


2. The threshold energy of cesium (Cs) metal is 2.1 eV.

A. For a metal with a lower threshold energy than Cs, will higher or lower energy light be required to remove electrons from the metal’s surface?

B. For a metal with a higher threshold energy than Cs, will higher or lower frequency light be required to remove electrons from the metal’s surface?  

C. Convert 2.1 eV to joules.  (1 eV = 1.60217646 x 10-19 J)


D. Use the threshold energy in joules to determine the threshold frequency.  Report your answer in hertz with the appropriate significant figures.  




E. What will happen at the metal’s surface if light of at least 2.1 eV is shined on the metal?  
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Lesson Plan for Thursday, January 3, 2013
Chemistry I Honors
Mr. Mills
Objectives:	

Students will describe the photoelectric effect.

Students will determine if light of certain energy, frequency, or wavelength will cause electrons to be ejected from the surface of a metal.

Students will discuss the dual wave-particle nature of light.
Warm-Up:
Students will complete the following problem.  The problem will be reviewed upon completion and a graded problem will be assigned for completion in class on Friday.
The threshold frequency for iron is 1.1 x 1015 Hz.
F. Determine the threshold energy in joules.
G. Determine the threshold wavelength in nanometers.
H. If red light was shined on a piece of iron, would electrons be lost?  
I. If violet light was shined on a piece of iron, would electrons be lost?
J. For an element that has a higher threshold frequency than iron, would shorter or longer wavelength light need to be used to eject electrons from the surface of the metal?
Finish Photoelectric Effect Questions:
Review the complex photoelectric effect diagram and allow students time to finish questions related to the diagram.
Explaining the Photoelectric Effect:
Students will complete a notes organizer using information on pages 99 and 100.  The notes describe the wave-particle duality of light and explain why light must be thought of as a particle to explain the photoelectric effect.  
The notes will be reviewed upon completion and a video clip will be shown called Particles Waving that discusses the particle-wave duality of light.  
Closure:
	How is a photon of light like a vehicle and a quantum like its passenger?   


