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	4.5.1 a Explain the particulate nature (photon model) of electromagnetic radiation
	 
	 
	 

	4.5.1 b Define a photon as a quantum of energy of electromagnetic radiation
	 
	 
	 

	4.5.1 c Describe and calculate the energy of a photon using E = h f and 
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	4.5.1 d Define the electronvolt (eV) as a unit of energy
	
	
	

	4.5.1 e i use LEDs and the equation 
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to estimate the value of the Planck constant h
	
	
	

	4.5.1 e ii Determine the Planck constant using different coloured LEDs
	
	
	

	4.5.2 a i Explain the photoelectric effect, including a simple experiment to demonstrate this effect 
	
	
	

	4.5.2 a ii Demonstrate the photoelectric effect using, for example, a gold-leaf electroscope and zinc plate
	
	
	

	4.5.2 b Describe the one-to-one interaction between a photon and a surface electron
	
	
	

	4.5.2 c Explain Einstein’s photoelectric equation h f = ɸ + KEmax
	
	
	

	4.5.2 d Define work function and threshold frequency
	
	
	

	4.5.2 e Explain the idea that the maximum kinetic energy of the photoelectrons is independent of the intensity of the incident radiation
	
	
	

	4.5.2 f Explain the idea that a rate of emission of photoelectrons above the threshold frequency is directly proportional to the intensity of the incident radiation
	
	
	

	4.5.3 a Explain electron diffraction, including experimental evidence of this effect
	
	
	

	4.5.3 b Describe diffraction of electrons travelling through a thin slice of polycrystalline graphite
	
	
	

	4.5.3 c Use the de Broglie equation 
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	Quantum Physics: Equations I need to know.

	N/A
	
	
	

	Quantum Physics: Equations I am given and need to use.

	E = h f     
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    h f = ɸ + KEmax.  
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	Quantum Physics Key Terms

	Photon: a quantum of electromagnetic energy – photon energy, E, is given by E=hf, where h is the Planck constant and f is the frequency of the electromagnetic radiation. 
	
	
	

	Planck constant: Symbol, h, an important constant in quantum mechanics – 
6.63 x 10-34Js.
	
	
	

	Electronvolt: A derived unit of energy used for subatomic particles and photons, defined as the energy transferred to or from an electron when it passes through a potential difference of 1 volt; 1ev is equivalent to 1.6 x 10-19J.
	
	
	

	Photoelectric effect: The emission of photoelectrons from a metal surface when electromagnetic radiation above a threshold frequency is incident on the metal.
	
	
	

	Gold-leaf electroscope: a device with a metallic stem and a gold leaf that can be used to identify and measure electric charge – a device that was historically used as a voltmeter for measuring large voltages.
	
	
	

	Threshold frequency: The minimum frequency of the electromagnetic radiation that will cause the emission of an electron from the surface of a particular metal – symbol f0 measured in Hz.
	
	
	

	Work function: The minimum energy needed to remove a single electron from the surface of a particular metal; symbol Φ, measured in J. 
	
	
	

	Wave-particle duality: A theory that states that matter has both particle and wave properties and also electromagnetic radiation has wave and particulate (photon) nature.
	
	
	

	Polycrystalline graphite: Thin layers of graphite with regularly arranged carbon atoms in different orientations. 
	
	
	

	de Broglie equation: An equation relating the wavelength and the momentum of a particle 
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Homework and Independent Study


HW:	Assessed past-paper questions.�Kerboodle online task(s)


Revision: As part of end of topic tests 


IS: 	Textbook summary questions on each topic, to self-assess.�Zig-zag booklets for revision and IS. Answers distributed at end of topic.�Use of online resources including physicandmathstutor.com, Seneca Learning and Kerboodle textbook. Especially check the “Appendices”.�Read through OCR ”Maths Skills Handbook” pdf.
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