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This paper is intended to exam ine the sam e skills, knowledge and understanding as 

the pract ical work undertaken by hom e candidates, including planning and analysis.  

Candidates are expected to be fam iliar with standard laboratory equipm ent  and to be 

able to est imate the m agnitude of m easurem ents likely to be m et  within comm on 

experim ents. Special care has been taken to ensure that  m arking and grading are 

done to the sam e level as for hom e candidates. 

 

I n general candidates at tempted all quest ions. There were som e comm on errors, 

part icular ly where candidates put  them selves at  a disadvantage by im precise use of 

scient ific language and English. For exam ple, it  is im portant  that  candidates use 

scient ific language and concepts carefully and precisely and m ust  therefore 

dist inguish ‘mass’ from  ‘weight ’,  resistance’ from  ‘resist ivity’, and ‘parallax’ from  

‘parallel’.   I n calculat ions, numerical answers were som et im es given to too m any 

significant  figures in a pract ical context . An addit ional com m on issue this year was 

the difficulty that  som e candidates had with powers of ten in calculat ions and also in 

convert ing between mult iples and sub mult iples of units. 

 

Som e responses indicated that  candidates had not  really understood what  was being 

asked, and they need to read the stem of the quest ion fully to get  a clear idea of the 

context  to which their  response needs to be addressed. This was part icularly 

not iceable in quest ion 7 where som e candidates descr ibed the determ inat ion of the 

e.m .f. of a cell rather than the required experim ent . 

 

Candidates are expected to have access to a pencil,  ruler and eraser.  These would 

have been part icularly helpful in drawing the graph in quest ion 8.  
 
 

Qu est ion s 1  t o  5  

 

These m ult iple choice quest ions were usually well answered. However, in quest ion 5 

som e candidates found the conversion of units difficult . 

 

Quest ion 1 2 3 4 5 

Mean m ark (m ax 1)  0.84 0.82 0.80 0.82 0.61 

 

 



 

Qu est ion  6  

 

This was a generally a well-answered quest ion, the m ean m ark was 2.79.  However, 

som e candidates showed confusion between Hazard and Risk. The exam iners m arked 

the two ideas together and m ost  responses were clear enough to score well.  Weaker 

responses tended to offer an insufficient ly specific r isk. 

 

Suggested precaut ions were credited only if they were specific to the ident ified r isk.  

For instance, wearing safety goggles is an appropriate precaut ion against  eye or 

facial injury, but  would not  protect  against  a general injury.  Sim ilar ly, the r isk of 

weights falling in the experim enter ’s feet  requires specific protect ion, for exam ple -  

stout  shoes. 

 

Som e candidates advised experiment ing with thicker wire or  sm aller weights. Whilst  

this m ight  well reduce the r isk, it  would also comprom ise the main aim  of the 

experim ent . 

 

 

Qu est ion  7  

 

Most  of the candidates helpfully div ided their  response into the seven sub-sect ions.  

This clarif ied their intent ions and enabled the exam iners more easily to give full 

reward where it  was due.   

 

Circuit  diagram s for part  (a)  were m ost ly clear and accurate, although not  always 

drawn with a ruler and pencil.  Som e candidates om it ted a m eans to vary the current  

but  m ost  of the circuits seen would enable the collect ion of useful data.  

 

The m ajority of candidates correct ly ident ified the quant it ies to be m easured for part  

(b) . Consequent ly, m ost  candidates chose appropriate m easuring inst rum ents for 

voltage and current  in part  ( c) . Far fewer were able to specify the appropriate ranges 

for these inst rum ents. Whilst  som e candidates could usually suggest  a suitable range 

for the voltm eter, a sm aller proport ion went  on to work out  an appropriate range for 

the am m eter. 

 

Few candidates realised that  taking repeat  readings, in part  (d) , would be 

inappropriate unless sufficient  t im e was allowed for the bulb to cool down.  

 

This weakness seem ed to cont inue into responses for part  (e) , where m any 

candidates described a situat ion where resistance rem ains constant  – for instance 

sketching a V/ I  graph showing a st raight  line. The best  responses included a 

sketched V/ R graph that  showed appropriate var iat ion in R.  Most  candidates 

m ent ioned the use of R =  V/ I ,  but  not  all of them  were clear that  a range of values 

for R should be obtained and that  there would be a posit ive value of R when the p.d. 

was zero. 

 

Responses to part  ( f)  were m ost ly quite good. Candidates usually ident ified a zero 

error in the m eters as a source of system at ic error. Parallax error was often 

m ent ioned, but  this was not  always linked to the use of an analogue m eter.  

Safety com m ents in part  (g)  were not  always fully explained.  For instance, 

com m ents about  low r isk were left  vague by not  linking them  to the use of low 

voltage, or concerns about  avoiding heated com ponents were incorrect ly linked to 

the connect ing wires rather than to the hot  bulb.  
 



 

Qu est ion  8  

 

Most  candidates were able to complete the table correct ly for  part  (a) , although 

som e offered either an incorrect  unit  or no unit  for  r2.  The responses to part  (b)  were 

generally very good. Many candidates were able to offer three valid cr it icisms even 

though two were enough to gain full credit .  

 

Part  (c)  yielded som e thorough responses. Most  candidates gave a correct  

com parison to y =  m  +  c,  properly ident ifying the var iables and the slope from the 

given relat ionship. Fewer went  on to ident ify explicit ly the constant  factors or the 

proport ionality. 
 

The graphs drawn in for part  (d)  usually showed som e skilful work. Axes were 

generally given correct  labels for both quant ity and units. The scale chosen was 

usually a sensible one, although a few candidates ignored the sim ple scales offered 

by the printed gr id and used an inappropriate scale, with intervals of 4 or 7, for 

instance. The weakest  responses tended to include som e non- linearity, either 

displaying the given data values at  equal intervals or  incorporat ing a change of scale 

on the v axis for values above 0.1 m s-1.   

Plot t ing of the points was generally very good but  less care was com monly taken 

when drawing the st raight  line. Many responses showed lit t le at tem pt  to balance the 

num ber of plots on either side of the line. Many lines simply joined the last  point  to 

the or igin or included the first  three points, m issing the last  one com pletely. 

 

Most  candidates used a large t r iangle to determ ine the gradient  for part  (e)  and were 

able to read suitable points correct ly from  their graph. Gradient  calculat ions were 

largely successful though som e candidates gave an inverse value, in error. Most  

gave their value to an appropriate num ber of significant  figures. 

 

Most  candidates successfully subst ituted their value for the gradient  when calculat ing 

the viscosity in part  ( f) .  Fewer went  to calculate a value sufficient ly close to the 

expected result .  This usually resulted from unsuccessful m anipulat ion of the units.  

Even so, a large proport ion of candidates gave a correct  unit  for the viscosity, but  

m any spoiled this final answer by offering an inappropriate number of significant  

figures. 

 

Many candidates ident ified tem perature change as a factor  that  would affect  the 

value obtained for the viscosity. Som e realised that  the ball m ight  not  have reached 

term inal velocity. Other responses began well,  by m ent ioning factors affect ing t im ing 

or distance m easurem ent , but  did not  go on to contextualise these by relat ing them  

to the m easurem ent  of the velocity of the falling ball.  

 

Finally it  was pleasing to see that  m ost  candidates had som e knowledge of pract ical 

skills and a good awareness of how to m ake an experiment  reliable and valid. We 

would encourage future candidates to develop these theoret ical links with pract ical 

applicat ions.   
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