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You may not need to use all of the materials provided.

1 In this experiment you will investigate the equilibrium position of a pivoted wooden strip as 
the turning load on it is varied.

 (a) The equipment is set up as shown in Fig. 1.1.
 
  (i) Add sand to the plastic container until the angle θ is between 5° and 10°.

θ 

B 

plastic 
container 

sand plumb line 

Fig. 1.1

  (ii) Measure and record the value of θ.

 θ =  .................................................... °
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 (b) Add n paper clips to the string loop at B and repeat (a)(ii) until you have six sets of 
values of n and θ, with θ in the range 5° to 60°. You may bend the paper clips if you 
wish.

  Include values of 1––––
cosθ  in your table of results.

 (c) Plot a graph of 1––––
cosθ  on the y-axis against n on the x-axis and draw the line of best fit.

 (d) Determine the gradient and y-intercept of the line.

 gradient =  ......................................................

 y-intercept =  ......................................................
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 (e) The formula that relates θ and n is

1
––––
cosθ  = 2 kmn + kM

  where k is a constant, m is the mass of one paperclip and M is the mass of the wooden 
strip and protractor.

  The value of m is written on a card.

  Use your answers from (d) to determine values for k and M.

 k =  .................................................g–1

 M =  ....................................................g
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You may not need to use all of the materials provided.

2 In this experiment you will investigate how the period of oscillation of a metal strip varies with 
its length.

 (a) You are provided with a metal strip with a mass fixed to it at one end.

  Clamp the strip between the two blocks of wood, so that the length l between the blocks 
and the centre of the mass is about 20 cm as shown in Fig. 2.1.

clamps 

blocks
of wood

l 

bench

Fig. 2.1

 (b) (i) Measure the length l.

 l =  ................................................. cm

  (ii) Estimate the percentage uncertainty in your value of l.

 percentage uncertainty =  ...................................................%

  (iii) Calculate the value of l 3.

 l 3 =  ............................................... cm3

  (iv) Justify the number of significant figures you have given for l 3.

 ..................................................................................................................................

 ..................................................................................................................................
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 (c) Pull the mass about 2 cm to one side and release it so that it oscillates.

  Take measurements to determine the period of oscillation T.

 T =  .................................................... s

 (d) Adjust the length l to about 15 cm.
 
  Measure this new length l and repeat (b)(iii) and (c).

 l =  ................................................. cm

 l 3 =  ............................................... cm3

 T =  .................................................... s

 (e) Explain whether your results support the idea that T 2 is proportional to l 3.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................
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 (f) (i) State four sources of error or limitations of the procedure in this experiment.

1. ...............................................................................................................................

 ..................................................................................................................................

2. ...............................................................................................................................

 ..................................................................................................................................

3. ...............................................................................................................................

 ..................................................................................................................................

4. ...............................................................................................................................

 ..................................................................................................................................

  (ii) Suggest four improvements that could be made to the experiment. You may suggest 
the use of other apparatus or different procedures.

1. ...............................................................................................................................

 ..................................................................................................................................

2. ...............................................................................................................................

 ..................................................................................................................................

3. ...............................................................................................................................

 ..................................................................................................................................

4. ...............................................................................................................................

 ..................................................................................................................................
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