Pre-U Physics Part A

3. Deformation of Solids

Content headings mapped to spreads

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

	Comment: The approach in Advanced Physics is to define quantitative terms such as tension, extension, stress and strain prior to defining the qualitative terms such as plastic, elastic, tough, brittle etc… With this in mind the order of the topics listed below begins with Hooke’s law and the Young Modulus.

	Stress and strain

2.3- 2.6

and

Elastic and plastic behaviour

2.1 – 2.2
	3.8 Hooke’s Law
	60-61
	Linear and non-linear behaviour and use of the equation F = kx

	
	10.1 Mechanical Properties of materials
	438-439
	Stress, strain and the Young Modulus and terminology

	
	10.2 Stress-strain graphs
	440-441
	Graphs used to display and describe material properties.

	
	10.5 Metallic Structures
	446-447
	These spreads give more background information on the properties of the main classes of materials: metals, polymers, ceramics and shows how they can be explained in terms of the microstructures of each material.



	
	10.6 Explaining metallic Properties
	448-449
	

	
	10.7 Polymers
	450-451
	

	
	10.8 Rubber
	452-453
	

	
	10.9 Building Materials
	454-455
	

	
	10.10 Glass and Ceramics
	456-457
	


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

Learning outcomes

Elastic and plastic behaviour: Candidates should be able to:

1.
distinguish between elastic and plastic deformation of a material.

2.
explain what is meant by the terms brittle, ductile, hard, malleable, stiff,

strong and tough; use these terms; and give examples of materials

exhibiting such behaviour

Stress and strain: Candidates should be able to:

3.
explain the meaning of, use and calculate tensile/compressive stress,

tensile/compressive strain, spring constant, strength, breaking stress,

stiffness and Young Modulus.

4.
draw force-extension, force-compression and tensile/compressive

stress-strain graphs, and identify the limit of proportionality, elastic limit,

yield point, breaking force and breaking stress.

5.
state Hooke’s law and identify situations in which it is obeyed.

6.
account for the stress-strain graphs of metals and polymers in terms of the

microstructure of the material

Exercises

P61
Q1-7
Use of Hooke’s Law

P439
Q1-9
Stress, strain and the Young Modulus

P441
Q1-7
Interpreting stress-strain graphs

P449
Q 1-4
Discursive questions about metal properties

P451
Q1-3
Discursive questions about polymer properties

P453
Q1-2
Discursive questions about rubber properties

P457
Q1-6
Discursive questions about glass and ceramics

P476
Q1
Hooke’s law for a metal wire. (Past A-level question)

P478
Q10
Interpreting stress vs strain graphs. (Past A-level question)

P476
Q2
Stress, strain and Young modulus. (Past A-level question)

P476
Q3
Interpreting a force/extension graph for rubber. (Past A-level question)

P476
Q5+6
Describing material properties. (Past A-level question)

P479
Q13
Stress and strain vs time for a polymer. (Past A-level question)

