Unit 2                Physics for life
	Content
	In
	Comments

	Good enough to eat (2/EAT)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( understand and use the terms density, laminar flow, streamline flow, terminal velocity, turbulent flow, upthrust and viscous drag
	  
	  

	( recall that the rate of flow of a fluid is related to its viscosity
	3.25
	Includes fluid friction and viscosity.

	( recognise and use the expression for Stokes’s Law, F = 6((rv
	  
	  

	( recall that the viscosities of most fluids change with temperature
	  
	  

	( distinguish between elastic and plastic deformation of a material
	  
	  

	( explain what is meant by the terms brittle, ductile, hard, malleable, stiff and tough, use these terms, and give examples of materials exhibiting such behaviour
	  
	  

	( recognise and use the expression for refractive index ( = sin i/sin r = v1/v2 and predict whether total internal reflection will occur at an interface
	6.5

6.6
	6.6 covers Snell’s law.

6.5 covers TIR and optical fibres.

	( explain how to measure the refractive index of a liquid and how this can be used in comparing the concentrations of, for example, sugar solutions
	  
	  

	( explain what is meant by plane polarised light (simple picture only, not E and B fields)
	6.19
	  

	( explain how to measure the rotation of the plane of polarisation by a liquid and how this can be used in comparing the concentrations of, for example, sugar solutions.
	6.19
	Optical activity.

	Digging up the past (2/DIG)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( recall and use the relationship R = (l/A and derive and use related expressions (eg R = l/(A)
	4.7
	  

	( express quantities with a very large range, eg resistivities of materials, using log10 of those quantities
	  
	  

	( explain how the potential along a uniform current-carrying wire varies with the distance along it and how this variation can be made use of in a potential divider
	4.7, 4.11
	  

	( explain qualitatively how the potential varies with distance in a non-uniform current-carrying wire or other medium
	  
	  

	( show an awareness of the existence and origin of background radiation, past and present
	8.15
	  

	( recognise nuclear radiations (alpha, beta and gamma) from their penetrating power and ionising ability
	8.11

8.18 – 8.12
	8.11 gives an overview including nuclear transformation.

8.18 – 8.21 look in detail at the (, (, ( sources used in schools.

	( recall that waves can be diffracted and that substantial diffraction occurs when the size of the gap or obstacle is comparable with the wavelength of the radiation
	6.9
	  

	( recall and use the fact that the amount of light emitted in thermoluminescence depends on the number of electrons trapped in ‘defect energy levels’ and hence on the nuclear radiation to which the material has been exposed
	  
	  

	( recognise and use the expression E = hf to calculate the highest frequency of radiation that could be emitted in a transition across a known energy band gap or between known energy levels
	8.4
	Including black-body radiation and the photoelectric effect.

	( recall that the absorption of a photon can result in the emission of a photoelectron
	8.4
	  

	( understand and use the terms threshold frequency and work function and recognise and use the expression hf = ( + ½ mv2max
	8.5
	  

	( use the slope and intercept of a graph of a relationship of the form y = mx + c to analyse a physical situation.
	  
	  

	Spare part surgery (2/SUR)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( explain the meaning of, use and calculate tensile/compressive stress, tensile/compressive strain, strength, breaking stress, stiffness and Young Modulus
	10.1

10.2
	10.1 covers stress, strain and the Young modulus.

10.2 covers stress vs strain graphs.

	( draw force– extension, force– compression, and tensile/compressive stress-strain graphs and identify the limit of proportionality, elastic limit and yield point
	3.8
	Hooke’s Law. 3.7 deals with forces in buildings.

	( calculate the elastic strain energy Eel in a deformed material sample, using the expression Eel = ½ Fx  where applicable, and from the area under its force/extension graph
	3.12
	Links elastic strain energy to work done.

	( use electron diffraction images to deduce ordered structure, or lack of it
	  
	  

	( understand the need for a wave model when explaining electron diffraction
	8.6
	de Broglie relation and electron diffraction.

	( recall that polymers consist of long chain molecules in varying states of order and disorder
	10.7
	  

	( recognise and use the equation 1/v + 1/u = 1/f for a thin lens (with the real-is-positive sign convention)
	6.20
	  

	( recall that, in general, waves are transmitted and reflected at an interface between media
	6.6
	  

	( explain how different media affect the transmission/reflection of waves travelling from one medium to another
	6.4

11.5
	Some discussion in the context of the ear.

	( explain how a pulse-echo technique can provide details of the position and/or speed of an object
	11.13
	Some discussion in context of medical ultrasound imaging.

	( explain qualitatively how the movement of a source of sound or light relative to an observer/detector gives rise to a shift in frequency (Doppler effect).
	6.18
	Including the relativistic case.


 

