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Introduction
This was the inaugural examination of the 2011 specification. Much of the content had 
appeared in the previous (360 Science) specification in some form, but it also embraced 
work on the use of telescopes in the astronomy section. Use of transformers was also 
included. 

The layout of the examination was also somewhat different and this style of paper will 
continue. There are six multiple choice items spread between the six questions although not 
always one per question. These are not necessarily the easiest parts of a question. The first 
two questions are worth about 8 marks each, the next two about 10 marks and the last two 
about 12 marks.

There will be a general increase in difficulty from question 1 to question 6 but each will start 
with at least one item targeted at the lowest ability expected for the paper. It is important, 
therefore, that all candidates start to answer each question.

This report will provide exemplification of candidates’ work, together with tips and/or 
comments, for a selection of questions.

The exemplification will come mainly from questions which required more complex 
responses from candidates. 
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Question 1 (a) (ii)

Many students would score more marks if they deliberately set out to learn the facts stated 
in the specification. There will always be some questions which ask simply for recall of such 
facts. In this question the first three parts  are basically recall of fact. 

Most candidates were able to place red at the top of the sequence but a variety of colours, 
particularly purple, and even the non-colours, white and black, often featured.

Question 1 (b)

Nearly one third of students scored all three marks on this item.

This response scored the first mark for positioning 
red, but not the second for the rest of the sequence.

Examiner Comments

Using an aid to memory such as 'ROYGBIV' or in words 'Read 
Out Your Good Book In Verse' will help you to recall the colours.  
It is even better if you can make up your own sentence.

Examiner Tip
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Question 1 (c)

In many cases,words like  'it', 'this', 'these' etc. can be ambiguous and could potentially 
relate to several things.

The use of 'it' here will limit the marks awarded since it could refer to either of the two rays 
under discussion.

This answer would score zero even though three harmful 
effects are mentioned. The question asks how the effects 
are different. So, to score marks, the danger must be linked 
either to ultraviolet or to infrared. 

Examiner Comments

Make a list of the different parts of the electromagnetic spectrum 
and the harmful effects peculiar to each. (While you are doing this, 
a third column could be used to show the uses of each.) These can 
then be memorised. 

Examiner Tip
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By contrast, this response would score two marks since it is clear 
which type of ray is responsible for each effect. (It is ignored that 
the burns caused by infrared 'can' be 'minor' but they may also 
be severe!) 

Examiner Comments
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Question 2 (b) (i)

Question 2 tested the locating of an earthquake's position and the way in which the particles 
of the Earth move for a longitudinal seismic wave. 

The inadequacy of two stations was tested here.

This response scored 2 marks as it is specific 
where another possible site for the earthquake is.

Examiner Comments
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Several students referred to the difficulty of predicting when an Earthquake would occur.

This scored zero.

Examiner Comments
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Question 2 (b) (ii)

This tested understanding of how three seismic stations is sufficient.

When asked for 'an' (or sometimes a given number), more than that number will 
automatically leave it to the examiner to choose.

This ambiguity will be unrewarded, as here, 
even if one of the options is correct.

Examiner Comments
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When there is a change of heart, students 
should make it clear which answer is to be 
marked. This response would score the mark.

Examiner Comments
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Question 2 (c)

This tested extraction of information from a graph.

Students are encouraged to show working although this normally happens for calculations. 
But it can also help with graphs.

This student showed the working on the graph 
and is well worth the two marks.

Examiner Comments
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Working can be shown in other ways and enable the response to be awarded partial credit.

This candidate was awarded only one mark since  the 
scale was understood and the process was performed 
correctly but for a distance of 7 km rather than the 6 km 
for the station.

Examiner Comments
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Question 2 (d)

Many candidates found it difficult to relate the directions of vibration and wave movement.

Here 'in the direction of' was sufficient to add the second 
mark to the description of the movement as a vibration. 

Examiner Comments

This was allowed as the 'backwards and forwards'  was just 
sufficient to indicate the relative directions. 'Up and down' or 
'side to side' gave the idea of a vibration (one mark) but were 
too ambiguous (even though they may be applicable in some 
circumstances) to score the second.

Examiner Comments
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Question 3 (c)

Many candidates appreciated that finding water offered the chance (though not proof) that 
life as we know it could be present.

This response shows the possibility of life if there is water.

Examiner Comments

This response assumes that water = life and so did not score.

Examiner Comments

This response scored the mark by explaining that humans 'need 
water' to survive, and so we could, maybe, live there in the future.

Examiner Comments
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Question 3 (e) (i)

Many noted that the atmosphere played a major part in reducing the clarity of astronomical 
photographs.

Mention of the atmosphere scored one of the two marks. 
Few, however, went further and explained the effect that 
the atmosphere had. Here, clouds were mentioned to 
qualify for the second mark.

Examiner Comments

This however was well worth the second mark as it not 
only mentioned the effect of dust but also mentioned 
another factor which limits clarity on Earth.

Examiner Comments
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Question 3 (e) (ii)

The effect of gravity in the collapse of a nebula was quite well known.

Rather fewer students linked the collapse to the energy 
change (from potential) to thermal (via kinetic), as this 
one does, to score the second mark.

Examiner Comments
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Question 4 (b) (ii)

Question 4 tested ideas about alternating current and its uses.

This part is a good example of the linking which is necessary to answer items which begin 
with the command word 'Explain'.

Simply stating what happens scores only one mark.  
A reason must be given for the second mark.

Examiner Comments

Here relating the extra light emitted to a 
greater current is enough for the second mark.

Examiner Comments
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Question 4 (c)

When calculating a numerical value for a quantity, it is important to state the unit in which it 
is measured. In this exam, students were supplied with a space in which to write this.

When calculating a numerical value for a quantity, it is important to state the unit in which 
it is measured. On this examination paper, students were supplied with a space in which to 
write the unit.

This response scored one mark for the unit even though the 
numerical value was incorrect. Some candidates did not realise 
what the 'unit = ' was for with some inserting the units out of tens 
and units. Volts was a common answer.

Examiner Comments
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Question 4 (d)

The correct use of technical terms is not confined to the new six-mark questions. Students 
tend to use a generality when they are unsure of the speciific word required.

Here 'electricity' is insufficient to replace 'voltage'.

Examiner Comments
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Question 5 (a) (iii)

Candidates are often asked to use data to indicate how changing one factor affects another. 
In this case, the data was the graph.

A large number of candidates, such as this one, gained 
the first mark by describing how increasing one causes 
the other to decrease.

Examiner Comments

A few went further and, like this response, noted 
that the changes were not linear. This scored the 
second mark as well.

Examiner Comments
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Question 5 (a) (i)-(ii)

Question 5 tested ideas about optical instruments including telescopes. It was encouraging 
that most students gained the mark for plotting the point. Some, however, would benefit 
from having more practice at drawing a line of best fit, where appropriate. When both 
variables are continuous, it is possible to interpolate between experimental points and a 
smooth curve is the best way of doing this.

Marks were lost by students who etched or tramlined, drew 
straight lines between points or were not careful to include 
as many points as possible in their line. This graph qualified 
for plotting the point but not for drawing the line.

Examiner Comments
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Although not perfect, this graph scored both marks.

Examiner Comments
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Question 5 (a) (iv)

Most candidates did not realise that using a lens like this corresponded to a magnifying 
glass. They described the clarity as poor - most often blurry.

This response did eventually score one mark 
because it included a reference to a virtual image.

Examiner Comments

A substantial number described the image as 
magnified with a few adding a comment about it 
being virtual and/or upright.
This response scored both marks.

Examiner Comments
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Question 5 (b)

This was the first of the new style six-mark questions. Some students left the space blank 
but most wrote something.  The quality covered the complete range of marks.

The most obvious way to move into level 1 was to mention mirrors and lenses correctly.

This response scored zero. References to bigger, heavier etc. 
can contibute to the score as long as the answer gives reasons. 
The logic should be evident as here, 'clearer' presumably 
means 'supergood'!

Examiner Comments

This scored two marks.

Examiner Comments
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Students could move to level 2 by giving both a difference (in this case mirrors and lenses) 
and a similarity (both have eyepiece lens).

A second way of rising to level 2 was to give detail about either a similarity or a difference.

 This response scored four marks.

Examiner Comments

Here, the candidate has pointed out the difference in terms of mirrors 
and lenses but has provided more details about the lenses in the 
refracting telescope. This response scored four marks.

Examiner Comments
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To move to level 3 requires at least one similarity and a difference and some sort of 
comparison between the telescopes.

The comparison here is in terms of size of objective 
and why bigger in this situation is better. This was 
worth six marks.

Examiner Comments
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Question 6 (b)

Question 6 was about solar radiation including some effects in the Antarctic and also the use 
of energy in the generation of electricity.

The vast majority of candidates correctly calculated the percentage reflected by the water, 
but the ability to combine this with the data in the chart towards justifying a given idea 
proved much more demanding. All things in the chart are solids and so any comparison 
between the chart and water was acceptable. Many students compared only two things in 
the chart and even stated that ice and snow were liquids!

This response scored two marks.

Examiner Comments
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Question 6 (c) (i)

Items which ask students to explain usually need a statement and a reason of some sort.

This, just, scored two as it mentions the water surface 
rather than just the amount of water and also states 
that more radiation is absorbed.

Examiner Comments

The reference to more water is insufficient for the 
mark but the reference to less reflection from the 
land compensates.  This scores both marks.

Examiner Comments
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Question 6 (c) (ii)

This item could be answered in a variety of ways.

This scores one, clearly, since it refers to the temperature 
rise of the water.

Examiner Comments

This scores the mark because of the use of the term 
'level'.. many missed the mark by simply saying 'water will 
rise' [possibly into clouds?] or 'water will increase' without 
specifying what aspect of the water will increase.

Examiner Comments
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Question 6 (d)

This, the second of the six-markers was based on a given energy flow chart. Accordingly, 
a higher percentage of candidates were able to make a start than on 5b. To score at level 
1, students needed either to associate an energy type with a particular location or to show 
that the same amount of energy (or less) flowed from one device to the next in the chain. 
Moving on to level 2, it was necessary to show an energy transfer between two named 
places while level 3 scripts exhibited a sequence of such energy transfers.

Here the idea of energy flow  through the system 
was sufficient to score two marks.

Examiner Comments
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This response also gives the general idea of the same 
energy flowing (most of the time). The quality of written 
communication though is poor and so instead of two marks 
this scored only one mark. 

Examiner Comments
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For level 3, a sequence of energy changes was needed.

The quality of written communication directly affects the score on the item at this level also.

In this answer, the flow of energy through the system is clear and 
the types of energy at each stage is stated. This was in fact one 
of the few which hinted at an understanding that the solar energy 
went into chemical energy in the coal before transferring into 
thermal, kinetic and finally electrical. This, although short, was 
worth six marks.

Examiner Comments

This scored five marks. Sufficient science is included almost 
to merit six marks for the sequence of energy changes but 
the quality of written communication is poor and so the 
score is restricted to five.

Examiner Comments
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Paper Summary
In order to improve their performance, candidates should:

• memorise the basic facts which are stated in the specification  

• use technical terms wherever possible in descriptions and explanations

• give a reason as well as a statement when answering an 'explain' question

• attach units to numerical quantities where appropriate in the space provided

• practice drawing smooth curves through points for continuous data

• try to avoid the use of 'it' etc. by using the relevant noun instead.

Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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