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1 (a)  m in g and θ in degrees 1 
 
 (b)  θ not directly proportional to m 1 
  as m increases θ decreases 1 
 
 (c)  clear in words or diagram that 'centre point' of protractor  
  is at point where bottom edge of rule meets protractor  
  and 0 – 180 line is horizontal 1 
  similarly clear how 'dead space' is dealt with, e.g. protractor  
  stuck to edge of bench with 0 – 180 line at top of bench level 
  OR rule placed on block that is same height as 'dead space' 1 
 
 (d)  words or diagram to show rule at end of metre rule 
  to measure height above bench level 1 
  clear that rule is vertical (e.g. use set square)  
  OR clamped at constant angle 1 
 
    TOTAL 7 
 
2 (a)  correct symbols for resistor, voltmeter and ammeter 1 
  correct connections between resistors AB and BC in series with 
  CD in parallel with both 1 
  voltmeter and ammeter correctly positioned 1 
 
 (b)  I in A, V in V, R in Ω 1 
  1.98 or 2.0; 4.00 or 4.0; 1.06 or 1.1 1 
  all to 2 sf or 3 sf 1 
 
 (c)  5.9Ω – 6.1Ω 1 
  resistance proportional to length/ 
  doubling length, doubled resistance/ 
  3 x length will have 3 x resistance/ 
  wtte  1 
 
    TOTAL 8 
 
3 (a)  θ in oC, t in s 1 
 
 (b) & (c) θ axis labelled 1 
  scale starts at 40 oC and 2 cm to 10 oC 1 
  plots correct to ½ sq (–1 each error) 2 
  well judged best fit curves 1 
  lines not too thick 1 
 
 (d)  Two from: 
  e.g. use a lid 
  insulate the bottom of the beaker 
  use a container that is a good conductor (metal) 2 
 
    TOTAL 9 
 
4 (a)  normal in correct position and at 90o (by eye) 1 
 
 (b)  9.9 – 10.2 cm 1 
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 (c)  incident ray drawn in correctly 1 
 
 (d)  27o (± 2o) 1 
 
 (e)  2.0 (or correct from candidates x value) 1 
  2 or 3 sf and no unit 1 
 
 (f)  X on incident ray close to mirror 1 
  Y and Z on reflected ray 1 
  Y – Z distance at least 5 cm 1 
  i = r (by eye) 1 
  
    TOTAL 10 
 
5 (a)  1, 2 and 3 (–1 each error or omission) 2 
 
 (b)  2 and 3 (–1 each error or omission) 2 
 
 (c)  time a number (n) oscillations 1 
  divide time by n 1 
 
    TOTAL 6 




