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(c)  (i) First value of θ  (less than 15°) [1] 

 
 (iv) Absolute uncertainty = 1 or 2 mm (1 mark). [2] 
  Percentage uncertainty in first value of d (i.e. ratio correct) (1 mark). 
 
 (v)  Source of error in d: [1] 
  meniscus effects, shape of bottle leads to parallax problems  
 
 (vi)  Source of error in θ : [1] 

  parallax effects, difficult to keep head still, difficult to move head with rule, 
  difficult to judge point of toppling 
 
(d) Readings [6] 
 9 sets of readings scores 6 marks; 8 sets, 5 marks; 7 sets, 4 marks etc. 
 Less than 4 sets scores zero. 
 Help given by Supervisor, then –1. Excessive help then –2. 
 
 Repeated readings [1] 
 

 Reasonable interval between values of d (Y 1.0 cm) [1] 
 
 Quality of results  [2] 
 Judge by scatter of points about the curve (one mark) 
 Curve for small d values steeper than curve for large d values (one mark) 
 
 Column headings [1] 
 Apply to d. 
 The heading must contain a quantity and a unit. 
 
 Consistency [1] 
 Apply to d. 
 Values of d must be given to the nearest millimetre. 
 
(e) Axes  [1] 
 Scales must be such that the plotted points occupy at least half the graph  
 grid in both the x and y directions. 
 Scales must be labelled. Do not allow awkward scales. 
 
 Plotting of points [1] 
 Check a suspect plot. Circle and tick if correct. 
 If incorrect, show correct position with arrow, and –1. 
 Work to half a small square. 
 
 Curve of best fit [1] 
 There must be a reasonable balance of points about the curve. 
 
(f) Determination of max value [1] 
 
(g) Second curve; all values of θ  larger than before (1 mark) [2] 

 Similar shape (1 mark) 
 
(h) Suggestions for improvements (one mark each) [2] 
 
    [Total marks: 25] 
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