5.2 Module 2822      Electrons and Photons
	Content
	In
	Comments

	5.2.1 Electric Current
C3.3; IT3.1, IT3.3. PS3.1, PS3.3.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) understand electric current as a net flow of charged particles.
	4.1
	  

	(b) understand the concept of charge in terms of the product of current and time.
	4.1
	  

	(c) recall and use (Q = I(t.
	4.1
	  

	(d) define the coulomb.
	4.1
	  

	(e) appreciate the difference between the directions of conventional current and of electron flow.
	4.2
	  

	(f) define potential difference and the volt in terms of energy transfer.
	4.3, 4.4
	  

	(g) recall and use [image: image1.png]s



  and [image: image2.png]|y



.
	4.4
	  

	(h) sketch and explain the I/V characteristics of a metallic conductor at constant temperature, a semiconductor diode and a filament lamp.
	4.9
	  

	(i) define resistance and the ohm.
	4.3
	  

	(j) recall and use [image: image3.png].



.
	4.3
	  

	(k) state Ohm’s law.
	4.3
	  

	(l) define resistivity.
	4.7
	  

	(m) recall and use [image: image4.png]


.
	4.7
	  

	(n) recall and use P = I2R and P = V2/R.
	4.8
	  

	(o) recall and use W = IVt.
	4.8
	  

	(p) understand and use the kilowatt-hour (kW h) as a unit of energy.
	4.8
	  

	(q) sketch the variation with temperature of the resistance of a pure metallic conductor and of a negative temperature coefficient (NTC) thermistor.
	4.9
	  

	5.2.2 D.C. Circuits
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) recall and use appropriate circuit symbols as set out in SI Units, Signs, Symbols and Abbreviations (ASE, 1981) and Symbols and Systematics (ASE, 1995)
	  
	  

	(b) draw and interpret appropriate circuit diagrams.
	  
	throughout

	(c) use the concept that e.m.f. is defined in terms of the energy transferred by a source in driving unit charge round a complete circuit.
	4.3
	  

	(d) use energy considerations to distinguish between e.m.f. and p.d.
	4.3
	  

	(e) appreciate that sources of e.m.f. have internal resistance and understand the simple consequences of internal resistance for external circuits.
	4.11
	  

	(f) recall Kirchhoff’s first law and appreciate this as a consequence of conservation of charge.
	4.5
	  

	(g) understand Kirchhoff’s second law as a consequence of conservation of energy.
	4.5
	  

	(h) recall and use a formula for the combined resistance of two or more resistors in series.
	4.6
	  

	(i) recall and use a formula for the combined resistance of two or more resistors in parallel.
	4.6
	  

	(j) solve problems involving series and parallel circuits for one source of e.m.f.
	4.6
	  

	(k) understand the use of a potential divider as a source of variable p.d.
	4.10
	  

	(l) describe and explain the use of thermistors and light-dependent resistors in potential dividers to provide a potential difference which is dependent on temperature and on light intensity respectively.
	  
	  

	5.2.3 Magnetic effects of current
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) sketch magnetic field patterns caused by current in a long straight wire, a flat circular coil and a long solenoid.
	5.14, 5.16
	  

	(b) appreciate that a force may act on a current-carrying conductor placed in a magnetic field.
	5.14
	  

	(c) recall and use F = BIl, with directions as interpreted by Fleming’s left-hand rule.
	5.14
	  

	(d) define magnetic flux density and the tesla.
	5.14
	  

	(e) use Fleming’s left-hand rule to predict the direction of forces acting on two long, straight parallel current-carrying conductors.
	5.15
	  

	(f) understand that the forces between current-carrying conductors provide the basis of the definition of ampere - no definition required.
	5.15
	  

	5.2.4 Quantum Physics 
IT3.1.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the photoelectric effect.
	8.4
	  

	(b) appreciate that the photoelectric effect provides evidence for a particulate nature of electromagnetic radiation while phenomena such as interference and diffraction provide evidence for a wave nature.
	8.7
	  

	(c) show an appreciation of the particulate nature of electromagnetic radiation, i.e. a photon model.
	8.4
	  

	(d) recall and use E = hf.
	8.4
	  

	(e) explain why the maximum kinetic energy of photoelectrons is independent of intensity, and why the photoelectric current is proportional to intensity of the incident radiation.
	8.4, 8.5
	  

	(f) explain photoelectric phenomena in terms of photon energy and work function energy.
	8.4, 8.5
	  

	(g) recall, use and explain the significance of hf = ( + ½mvmax2, where ( is the work function energy of the surface.
	8.5, 8.6
	  

	(h) explain the significance of threshold frequency.
	8.9
	  

	(i) define, understand and use the electronvolt (eV) as a unit of energy.
	8.9
	  

	(j) describe and interpret qualitatively the experimental evidence provided by electron diffraction for the wave nature of particles.
	8.6
	  

	(k) recall and use the de Broglie equation [image: image5.png]


.
	8.6
	  

	5.2.5 Electromagnetic Waves
IT3.3.
	  
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the main features of the electromagnetic spectrum and recall that all electromagnetic waves travel with the same speed in free space.
	6.3
	  

	(b) recall the orders of magnitude of the wavelengths of the principal radiations from radio waves to (-rays.
	6.3
	  


 

