Pre-U Physics Part A

2. Gravitational Fields

Content headings mapped to spreads

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

	Comment: This first treatment of the gravitational field in Pre-U Physics must be more than just a familiarity with W = mg and center of gravity. It is the first opportunity to discuss the field concept in physics, one of the most powerful conceptual ideas invented by humans, and one that is used right across the subject. 

	Gravitational Field Strength

2.1
	3.6 Mass, Weight and Density

(first half of spread)
	56
	Gravitational field strength.

	Gravitational Field Strength

2.3 and 2.4
	5.1 The Gravitational Field
	172-173
	The definition and representation of the field. It is probably better to omit the material on potential and equipotentials at this stage.

	Centre of Gravity

2.2
	3.6 Mass, Weight and Density

(second half of spread)
	57
	Note the distinction between centre of gravity and center of mass.

	
	
	
	

	The spread below can be used to place the idea of a field in a wider context. Newton assumed that gravity acted at a distance instantaneously. The field concept was developed for electromagnetism in the 19th century and allowed interactions to be local – an object interacts with its local field rather than with a distant and unconnected object. This made it easier to maintain causal links and since disturbances take time to travel through the field it implied the existence of waves (EM waves and later gravitational waves, which have not yet been directly observed).

	Enhancement
	1.2 Fields
	14-15
	The concept of a field in electromagnetism.


The detailed Pre-U syllabus statements are listed below together with suggested exercises.

Learning outcomes

Gravitational field strength:  Candidates should be able to:

1.
Recall and use the fact that the gravitational field strength g is equal to the

force per unit mass and hence that weight 

W = mg
3.
Sketch the field lines for a uniform gravitational field (such as near the

surface of the Earth).

4.
Explain the distinction between field strength and force and explain the

concept that a field has independent properties

Exercises:


P57 Q1,2
Discursive – the meaning of weight and weightlessness.

P173 Q1,3
The gravitational field strength on Earth and elsewhere.

Centre of gravity: Candidates should be able to:

2.
recall that the weight of a body appears to act from its centre of gravity

Exercises: 

P55 
Q2, 3, 5 

P118 
Q4  (Past A-level question)

(N.B. the questions on centre of gravity involve moments and so assume that section 111.4 has been taught.)

