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OCR Physics A
Module 3.4: Materials
This section examines the physical properties of springs and materials. Learners can carry out a range of experimental work to enhance their knowledge and skills, including the management of risks and analysis of data to provide evidence for relationships between physical quantities. There are opportunities to consider the selection of appropriate materials for practical applications (HSW5, 6, 8, 9, 12).
	Specification reference
	Checklist 
questions
	

	3.4.1 a
	Can you define and describe tensile and compressive deformation, and extension and compression?
	

	3.4.1 b
	Can you state Hooke’s law?
	

	3.4.1 c
	Can you determine the force constant k of a spring or wire using F = k x?
	

	3.4.1 d i
	Can you sketch and interpret force–extension (or compression) graphs for springs and wires?
	

	3.4.1 d ii
	Can you describe techniques and procedures used to investigate force–extension characteristics for arrangements which may include springs, rubber bands, and polythene strips?
	

	3.4.2 a
	Can you use a force–extension (or compression) graph to determine the work done in extending (or compressing) the material?
	

	3.4.2 b
	

Can you calculate elastic potential energy using E = F x and E = k x2?
	

	3.4.2 c
	Can you define stress, strain, and ultimate tensile strength?
	

	3.4.2 d i
	Can you calculate the Young modulus of a material using tensile stress and tensile strain?
	

	3.4.2 d ii
	Can you describe techniques and procedures used to determine the Young modulus for a metal?
	

	3.4.2 e
	Can you interpret and sketch stress–strain graphs for typical ductile, brittle, and polymeric materials?
	

	3.4.2 f
	Can you describe elastic and plastic deformations of materials?
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Homework and Independent Study
HW:
Assessed past-paper questions.
Kerboodle online task(s)
Revision: As part of 
topic
 test (Module 3
.
4
)
IS: 
Textbook summary questions on each topic, to self-assess.
Zig-zag
 booklets for revision and IS
 (mod 3)
. 
Answers distributed at end of topic
s
.
Use of online resources including physicandmathstutor.com, Seneca Learning and Kerboodle textbook.
 Especially check the “Appendices”.
)
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K
ey Terms
Brittle:
 A brittle object is one that shows very little strain before reaching its
 
breaking stress.
Compression:
 The result of two coplanar forces acting into an object.
 
Compression usually results in a reduction in the length of the object.
Compressive Deformation:
 The changing of an object’s shape due to
 
compressive forces.
Ductile:
 A material is ductile if it can undergo very large extensions without failure.
 
Ductile materials can be stretched into wires.
Elastic Deformation:
 If a material deforms with elastic behaviour, it will return to
 
its original shape when the deforming forces are removed. The object will not be
 
permanently deformed.
Elastic Potential Energy:
 The energy stored in an object when it is stretched. It is
 
equal to the work done to stretch the object and can be determined from the area
 
under a force-extension graph.
Extension:
 The increase of an object’s length.
)
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Key Terms
 (continued):
Force-Extension Graph: 
A plot showing how an object extends as the force applied increases. For an elastic object, the gradient should be linear up to then limit of proportionality. The gradient gives the spring constant.
Hooke’s Law: 
The extension of an elastic object will be directly proportional to the force applied to it up to the object’s limit of proportionality.
www.pmt.education
Plastic Deformation: 
If a material deforms with plastic behaviour, it will not return to its original shape when the deforming forces are removed. The object will be permanently deformed.
Polymeric: 
A material made from polymers.
Spring Constant: 
The constant of proportionality for the extension of a spring under a force. The higher the spring constant, the greater the force needed to achieve a given extension.
Strain: 
The ratio of an object’s extension to its original length. It is a ratio of two lengths and so has no unit.
Stress: 
The amount of force acting per unit area. Its unit is the Pascal (Pa).
Tensile Deformation: 
The changing of an object’s shape due to tensile forces.
Ultimate Tensile Strength: 
The maximum stress than an object can withstand before fracture occurs.
Young Modulus: 
The ratio of stress to strain for a given material. Its unit is the
Pascal (Pa).
)
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