Pre-U Physics Part B

13. Gravitation

Content headings mapped to spreads

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

	Kepler’s laws

13.1
	12.1 Theories of the Universe
	514-515
	This spread describes the development of ideas about they ‘universe’ (primarily the solar system) from Aristotle to Newton. Kepler’s laws are on p515.

	
	12.3 Kepler’s laws
	518-519
	Kepler’s laws.

Derivation of the r3(T2 law (3rd law) using Newton’s theory of gravity.

	Newton’s law of gravity

13.2 – 13.4
	5.1 The Gravitational Field
	172 - 173
	An overview of the idea of a gravitational field including field lines and equipotential surfaces.

	
	5.2 Newton’s Law of Gravitation
	174 - 175
	The inverse square law.

Uniform spherical masses.

‘Big G’.

	
	5.4 Potential Energy and Potential
	178 - 179
	Energy changes in a gravitational field.

	Gravitational field of a point mass

13.5 – 13.7
	5.3 Force and Field Strength 1: Gravitation.
	176 - 177
	Variation of g inside and outside the Earth.

	
	5.13 Contrasting Electric and Gravitational Fields
	196 - 197
	Similarities and differences.

Comparison of a charged conducting sphere and a thin shell of matter.

	Gravitational potential energy

13.8 – 13.9
	5.4 Potential Energy and Potential
	178 - 179
	Potential in a radial field.

The link between field strength and potential.

Energy changes in a gravitational field.

	
	5.5 The Earth in Space
	180 - 181
	Escape velocity

	
	5.6 Orbits
	182 - 183
	Gravity as a centripetal force.

Orbital motion.

Geostationary satellites.


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

Learning outcomes

Kepler’s laws - Candidates should be able to:

1.
state Kepler’s laws of planetary motion:

• Planets move in elliptical orbits with the Sun at one focus

• The Sun-planet line sweeps out equal areas in equal times

• The orbital period squared of a planet is proportional to its mean

distance from the Sun cubed

Exercises:

p519
Q1
Graphical test of Kepler’s 3rd Law and a calculation of mass of the Sun.

Newton’s law of gravity - Candidates should be able to:
2.
recognise and use the expression:
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3.
use Newton’s law of gravity and centripetal force to derive:
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for a circular orbit

4.
understand energy transfer by analysis of the area under a gravitational

force-distance graph

Exercises:

p173
Q1-5
Introductory questions on gravity (not requiring Newton’s equation).

p175
Q1-9
Using Newton’s law of gravitation.

Gravitational field of a point mass - Candidates should be able to:
5.
derive and use the expression
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for the magnitude of the gravitational field strength due to a point mass

6.
recall similarities and differences between electric and gravitational fields

7.
recognise and use the equation for gravitational potential energy for point

masses:
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Exercises:

p177
Q1-8
Gravitational field strength inside and outside uniform spherical masses.

p232
Q25
Comparing electric, magnetic and gravitational fields (past A-level

question).

p233
Q29
Field strength and force in a binary star system (past A-level question).

Gravitational potential energy - Candidates should be able to:

8.
calculate escape velocity using the ideas of gravitational potential energy

(or area under a force-distance graph) and energy transfer

9.
calculate the distance from the centre of the Earth and the height above its

surface required for a geostationary orbit

Exercises

p179
Q1-4
Gravitational PE and potential.

p181
Q1-7
Wider ranging questions including escape velocity (Q1 and 3)

p183
Q1-7
Kepler’s laws, Newton’s equation and satellite orbits.

p232
Q24
Gravitational potential and escape velocity for Earth (past A-level 

question).

p233
Q26
Comparing the gravitational fields on Earth and on the Moon (past A-level

question).

p233
Q27
GPE of a mass near the Moon (past A-level question)..
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