Calculations Worksheet - Elastic potential energy 
Section A – Simple Questions

Complete the table using the equation given
	Spring constant (N/m)
	Extension (m)
	Working
Type: 0.5 x spring constant x extension x extension
	Elastic potential energy (J)

	30
	0.3
	
	

	200
	4
	
	

	1
	0.04
	
	

	17
	22
	
	

	55
	5
	
	

	5.9
	1
	
	

	77
	0.4
	
	

	1500
	0.09
	
	



Section B – Questions with conversions
You might have to convert some units now.
100cm = 1m
So if you have an extension in cm, you need to divide by 100 to get to m.
	Extension 
	Extension (m)
USE THIS ONE
	Spring constant (N/m)
	Working
(use the same equation as last time)
	Elastic potential energy (J)

	5000cm
	
	40
	
	

	350cm
	
	55
	
	

	50cm
	
	500
	
	

	210cm
	
	15
	
	

	65m
	
	30
	
	

	29cm
	
	110
	
	

	7700cm
	
	35
	
	

	800cm
	
	9
	
	

	12000cm
	
	10
	
	

	50cm
	
	21
	
	

	90cm
	
	100
	
	

	5m
	
	8000
	
	

	4.5m
	
	250
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This time you will need to calculate the extension first.
Remember the extension is the change in length.
So to find the extension you do:
Extension = new length – original length.
Try it for the diagram on the right…
Original length = _______ cm          New length = ________ cmThis is the extension.

Extension =  _____ - _______ = _______ cm
Try converting this into meters:         Extension = _______ m
	Original length (m)
	New length
(m)
	Extension
(m)
	Spring constant (N/m)
	Working
	Elastic potential energy (J)

	0.01
	0.03
	
	30
	
	

	0.3
	0.35
	
	55
	
	

	0.5
	1.5
	
	12
	
	

	1.2
	2.0
	
	60
	
	

	0.08
	1
	
	100
	
	




Section D – Exam Style Questions

Now try these questions. The method is exactly the same, you just need to read what the extension and spring constant are in the text. Do the working in your book.
1. A spring has an extension of 0.2m and a spring constant of 55N/m, 
a. What type of energy is stored by the spring?
b. How much energy is it storing?
2. An elastic band with a spring constant of 10N/m is stretched by 0.09m, how much energy does it store?
3. A spring has an original length of 0.02m and a spring constant of 30N/m. It is stretched so that its new length is 1.04m.
a. What is the extension?
b. How much energy is stored by the spring?
4. A bungee cord is stretched by 15cm, it has a spring constant of 75N/m. Calculate the potential energy of the stretched cord.
Section E – Conservation of Energy
When energy is transferred there is a law called ‘conservation of energy’.
It says that the total energy before = total energy after.
So if something has 300J of elastic potential energy, and it’s transferred into kinetic energy, there must be 300J of kinetic energy after.
Use this concept to try to answer the question below.
Jonny decides to use a spring (spring constant = 25N/m) to fire a 20g object straight upwards. He extends the spring by 50cm and fires the object upwards.
1. Write out the energy transfers involved
________________ →_______________________→________________________
2. Calculate how much elastic potential energy is stored at first.
3. How much kinetic energy will the object have when it leaves the spring?
4. How much gravitational potential energy will is eventually have?
5. Use this equation to calculate the height the spring reaches:

Height = gravitational potential energy ÷ (mass x gravitational field strength)
Gravitational potential energy = ________ J     
Mass = _____g = ______ kg (hint: ÷1000)
Gravitational field strength = 10N/kg
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