Physics Required Practical – Hooke’s Law
Aim:  To investigate the relationship between force and extension for a spring.
PRACTICAL SKILLS:
	
	Graph Plotting
	Good: I can draw graph axis and label them with the correct titles and units.

	
	Great: I can use evenly spaced scales on my graph axis so that my results cover at least half of each axis.

	
	Even Better: I can draw a suitable line of best through my data so that it has an even number of points on each side.

	
	

	PEE Conclusion
	Good: I can describe (using two sets of data as evidence) the trend shown by my graph.

	
	Great: I can (with reference to Newton’s third law) create a scientific explanation to my conclusion.

	
	

	Relating it to energy stores.
	Good: I can define the terms elastic and inelastic deformation and identify the different sections on my graph.

	
	Good: I can describe and explain the changes in energy stores that occur during elastic deformation.

	
	Great: I can calculate the gradient and the spring constant of my spring. 
Analyse your graph and determine the weight of an unknown object.

	
	Even Better: I can calculate the elastic energy stored by my spring when stretched.

	
	Ultra challenge: Identify the resolution and type of errors present in your experiment.  
Suggest how you could reduce these errors.



EQUIPMENT
You have access to the following:
· a spring 
· a metre ruler
· a splint and tape to act as a pointer 
· a 10 N weight stack.
· a clamp stand, and two clamps and bosses
· a heavy weight to prevent the apparatus tipping over.
· a mystery object to weigh.
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PROCEDURE (You should read these instructions carefully before you start work).
Setting it up:
1. Attach the two clamps to the clamp stand using the bosses. The top clamp should be further out than the lower one. Place the clamp stand near the edge of a bench so that the ends of the clamps stick out beyond the bench.
2. Place a heavy weight on the base of the clamp stand to stop the clamp stand tipping over.  

3. Attach the ruler to the bottom clamp with the zero on the scale at the top of the ruler. (If there are two scales going in opposite directions you will have to remember to read the one that increases going down.)  Adjust the ruler so that it is vertical, and the zero on the scale is at the same height as the top of the spring.
4. Hang the spring from the top clamp.  Attach the splint securely to the bottom of the spring. Make sure that the splint is horizontal and that it rests against the scale of the ruler.

Getting your results:
5. Take a reading on the ruler – this is the length of the unstretched spring (0N).
6. Carefully hook the base of the weight stack onto the bottom of the spring. This weighs 1.0 newton (1.0 N).
7. Take a reading on the ruler – this is the length of the spring when a force of 1.0 N is applied to it.
8. Add further weights, measuring the length of the spring each time.
9. Record your results in a suitable table (drawn in your book using a ruler and pencil). You will need a third column for the extension. This is the amount the string has stretched. To calculate this you subtract the length of the unstretched spring from each of your length readings.

	Weight in N
	Length of spring in cm
	Extension of spring in cm

	
	
	




ANAYLSIS
1. Plot a graph of weight (x axis) against extension (y axis) including a line of best fit.  Make sure you use the graph plotting help sheet to make sure you plot a perfect graph.

2. Identify on your graph areas of elastic and inelastic deformation.

3. Formulate a full PEE conclusion for your graph.
a. What does your graph show?
b. How do you know this? (Use two sets of evidence)
c. Why is this? (Use the text books and your prior knowledge)

4. a. Hang the unknown object on the spring. Measure the extension and use your graph to determine the object’s weight. 
b. Check it with a newton meter.  How accurate was your experimental result?

5. Describe and explain the changes in energy stores that occur during elastic deformation.
6. Calculate the area under the linear section of your graph (and therefore the elastic energy stored by my spring when stretched).
7. Calculate the gradient (and therefore the  spring constant) of my spring.


[bookmark: _GoBack]
EVALUATION
1. Did you get any anomalous results? Explain your answer using evidence to help.

2. What is the resolution of your meter stick?

3. Identify where random errors existed in your experiment.  Suggest how you could reduce the impact of these errors.

4. Identify where systematic errors existed in your experiment and explain how your graph shows that these existed.

5. Describe how you could use your graph to determine 
a. the spring constant of your spring.
b. the elastic potential energy stored by your 
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