 

Unit 5                Physics from creation to collapse
	Content
	In
	Comments

	Reach for the stars (5/STA)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( recognise and use the expression F = L/4(d2
	12.10
	  

	( recognise and use a simple Hertzsprung-Russell diagram to relate luminosity and temperature for main sequence stars
	12.13
	  

	( recognise and use the expressions z = ((/( ( ((/( ( v/c for a source of electromagnetic radiation moving relative to an observer and z = Hod/c for objects at cosmological distances
	12.18
	Red shifts and interpretation in terms of expansion.

	(recall and use the expression F = Gm1m2/r2
	5.2
	  

	( derive and use the expression g = Gm/r2 for the gravitational field due to a point mass
	5.3
	  

	( be aware of the controversy over the age and ultimate fate of the Universe associated with the value of the Hubble Constant and the possible existence of dark matter
	12.19
	Use of Ho to estimate the age of the universe from Hubble period [image: image1.png]



12.3 and 12.22 both touch on the possible existence of dark matter.

	( recall similarities and differences between electric and gravitational fields
	5.13
	  

	( describe the processes of nuclear fusion and fission
	8.28
	Nuclear stability. Fission and fusion.

	( explain the mechanism of nuclear fusion and the need for high densities of matter and high temperatures to bring it about and maintain it
	8.32
	Includes H-bombs.

	( understand and use the terms nucleon number (mass number) and proton number (atomic number)
	8.1
	  

	( understand the concept of nuclear binding energy, and recognise and use the expression (E = c2(m.
	8.25
	Einstein’s equations and variation of mass with velocity.

	( appreciate the spontaneous and random nature of nuclear decay
	8.12
	Models radioactive decay using iteration.

	( determine the half lives of radioactive isotopes graphically and recognise and use the expressions for radioactive decay: dN/dt = (N, ( = ln 2/t½ and N = Noe-(t
	8.12

8.13

8.16, 8.17
	8.12 uses a graphical approach.

8.13 is more analytic including exponentials.

8.16 and 8.17 cover measuring half-lives and using decay in radiocarbon dating.

	( understand the concept of absolute zero, how the average kinetic energy of molecules is related to the absolute temperature, and understand the concept of internal energy as the random distribution of potential and kinetic energy amongst molecules
	7.3, 7.8
	  

	( recognise and use the expression [image: image2.png]Ym<c?
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	7.8
	  

	( recall and use the expression pV = nRT as the equation of state for an ideal gas.
	7.5
	  

	Build or bust? (5/BLD)
	  
	  

	Learning outcomes
Students should be able to:
	  
	  

	( recall that the condition for simple harmonic motion is F = -kx and hence identify situations in which simple harmonic motion will occur
	3.32

3.33
	3.32 introduces terminology of oscillatory motion.

3.33 shows graphs of displacement velocity and acceleration for SHM.

	( recognise and use the expressions a = (2x, a = -A(2 cos (t, x = A cos (t and T = 2(/( as applied to a simple harmonic oscillator
	3.34
	Equations of SHM.

	( recall that the total energy of an undamped simple harmonic system remains constant and recognise and use expressions for total energy of an oscillator
	3.35
	  

	( distinguish between free, damped and forced oscillations
	3.35
	  

	( recall how the amplitude of a forced oscillation changes at and around the natural frequency of a system and describe, qualitatively, how damping affects resonance
	3.35
	6.2 deals with seismic waves and the Richter scale.

	( explain how damping and the plastic deformation of ductile materials reduce the amplitude of oscillation
	10.6
	Plastic deformation in metals.

	( explain why good absorbers of sound tend to be made of porous materials made up of small fibres or cells surrounded by air
	  
	  

	( explain how negative feedback and the principle of superposition are used to bring about active noise control
	  
	  

	( recognise and use the expression for the speed of longitudinal waves in a solid, v= ((E/() (where E is the Young modulus)
	6.14
	  

	( recall that the intensity of a sound wave is directly proportional to the square of its amplitude.
	6.1
	  


 

