P5.3.3.1 Hookes law answers 
[image: ]Hooke’s Law
1. Using the letters shown in the diagram, explain what measurements you would take and how you would use them to find the extension of the spring when loaded with the weight.
· Measure J to K
· Measure J to L
· Subtract J to K from J to L to find K to L
2. What safety precautions are needed to reduce risks in carrying out an investigation into the extension of a spring?
Prevent clamp stand toppling over by clamping it to desk or adding a large mass to base.
3. What is meant by:
a) The extension of a spring?
The difference between the extended length and the original length of the spring.
b) The limit of proportionality of a spring?
The point at which extension stops being directly proportional to force i.e. where the force-extension graph stops being straight.
c) The spring constant of a spring?
The force needed per metre of extension or compression, a measure of the stiffness of the spring.
4.  
a) What does it mean if a material behaves elastically?
A material that behaves elastically returns to its original length when loading is removed.
b) Suggest some materials that behave elastically.
All metals behave elastically over some range of forces. Most plastics behave elastically over a small range of forces. Their behaviour depends on the alignment of polymer chains, as in HDPE and LDPE and the degree of cross linking of polymer chains.
5. A spring is extended by adding weights until the limit of proportionality is exceeded.b)
a)

a) Sketch a graph to show how the extension varies as the weights are added.

b) Add a new line to your sketch from part a) to show the behaviour of a spring with a much higher spring constant.
6. In an experiment to extend a rubber band, the results were:
	Load/N
	Length /mm
	Extension /mm

	0
	95
	0

	1
	112
	17

	2
	137
	42

	3
	168
	73

	4
	207
	112

	5
	242
	147

	6
	275
	182

	7
	306
	211

	8
	328
	233



a) Calculate the missing values for the extension of the rubber band.
b) Draw a graph to show the extension of the rubber band.
[image: ][image: ]
c) Explain using information from your graph whether the rubber band obeys Hooke’s law.
[bookmark: _GoBack]The points on the graph do not follow a straight line, therefore they do not obey Hooke’s law. There is no straight section of the graph.
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