Pre-U Physics Part B

20 Astronomy and Cosmology

Content headings mapped to spreads

	Specification heading and statements
	Spread Name and number
	Pages in Advanced Physics
	Includes

	Standard candles

Stellar radii

20.1 – 20.6
	12.10 Stars as black bodies
	532-533
	Wien’s law.

Stefan’s law.

Inverse-square law.

	Hubble’s law

The Big Bang Theory 

The age of the Universe

20.7 – 20.13


	6.18 The Doppler Effect
	270-271
	p.71 deals with EM waves.

The box on p.71 gives the relativistic equation.

	
	12.18 The Expanding Universe
	548-549
	Redshifts and Hubble Law.

	
	12.19 The Hubble Constant
	550-551
	Measuring H0
The Hubble time.

	
	12.23 A Brief History of the Universe
	560-561
	These spreads give an overview of the evolution of the universe and show how the very large and the very small are intimately related.

	
	12.24 Particle Physics and cosmology
	562-563
	

	
	12.20 Olber’s Paradox
	552-553
	This will be of interest to some and is a challenging problem for discussion.


The detailed Pre-U syllabus statements are listed below with suggested exercises from Advanced Physics:

Learning outcomes

Standard candles / Stellar radii - Candidates should be able to:
1.
understand the terms luminosity and flux.

2.
recall how flux reduces as an inverse square law 
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3.
understand the need to use of standard candles to help determine distances to galaxies.

4.
recognise and use Wien’s law:
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to estimate the peak surface temperature of a star either graphically or algebraically.

5.
recognise and use Stefan’s law for a spherical body:
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6.
use Wien’s displacement law and Stefan’s law to estimate the radius of a star.

Exercises

p533
Q1-5
Spectra and temperature of stars.

Hubble’s law / The Big Bang Theory - Candidates should be able to:
7. 
understand that the successful application of Newtonian mechanics and gravitation to the Solar System and beyond indicated that the laws of Physics apply universally and not just on Earth

8.
recognise and use:
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for a source of electromagnetic radiation moving relative to an observer.

9.
state Hubble’s law and explain why galactic redshift leads to the idea that the Universe is expanding and to the Big Bang theory.

10.
explain how microwave background radiation provides empirical support for the Big Bang theory.

11.
understand that the theory of the expanding Universe involves the expansion of space-time and does not imply a pre-existing empty space into which this expansion takes place or a time prior to the Big Bang.

12.
recall and use the equation
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for objects at cosmological distances.

Exercises

p549
Q1-4
Redshifts and the expanding universe.

p551
Q2-3
Distance estimates.

p562
Q7
Red shift and distance estimate (past A-level question).

p563
Q10
Red shift and recession speed (past A-level question).

p563
Q14
Evidence for the Big Bang theory (past A-level question).

The age of the Universe - The age of the Universe:
13.
derive an estimate for the age of the Universe by recalling and using the Hubble time:
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Exercises

p563
Q9
Hubble law and Hubble time (past A-level question).
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