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GCSE APPLIED SCIENCE UNIT 1 DOUBLE AWARD HIGHER TIER

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 120 7.8 3.2 19 41.3 100
2 120 3.9 2.1 12 32.4 100
3 118 1.7 1.4 9 18.7 98.3
4 117 1.6 1 6 27.5 97.5
5 120 3.1 2 13 23.8 100
6 119 2.7 2.6 16 17.1 99.2
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Sticky Note

Two correct values are circled. The melting point of chlorine is incorrect (2 marks). 







Sticky Note

Correct comparisons in trends have been made for atomic radii, densities, melting points and boiling points. This is sufficient to earn a middle band mark. The expression is clear so an upper mark is awarded (4 marks). The instruction under the table is to use the information in the tables and 'your knowledge". Only the tables have been used. 
What knowledge do you have about the reactivity trends for halogens and alkali metals? What about their electronic structure? 












Sticky Note

There is no indication that voltages and currents are measured. The use of the variable resistor is not described (0 mark). What setting on the variable resistor would you use at the start of the experiment? How does the variable resistor allow a range of results to be taken?



Sticky Note

The correct circuit symbol for an ammeter is used and it is correctly connected in series. Voltmeters are not connected in series. The symbol for a variable resistor is incorrect  (1 marks).  What is the circuit symbol for a variable resistor? Where should the voltmeter be connected?







Sticky Note

The relationship is recognised (1 mark). Look at the voltages from 2 to 12V. Does the current increase in equal intervals? How would you describe the increase of current? 



Sticky Note

There no plotting marks since there are at least two plotting errors. Can you find them? The line is not a smooth curve (0 mark). 







Sticky Note

A line is shown which passes through the correct point 12,1.5. However it should not be a horizontal line (1 mark). Where should this line be drawn to? 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3 
HT


(a) Causes blockages 1 


(b) (i) Nucleus contains 12 protons (1) 
Nucleus contains 12 neutrons (1) 
There are 12 electrons (1) 


if nucleus not included in answer max (2) 


if 12 neutrons/12 protons and 12 electrons (1) 


3 


(ii) 


1 


(iii) 2 Mg + O2  2 MgO 
reactants (1) products (1) balancing (1) 


2 1 


(iv) loses two electrons from outer shell 1 


Question 3 total 3 6 9 0 












Sticky Note

All answers within the allowed ranges (3 marks). 







Sticky Note

There is a correct statement about the trend in boiling points of the alkali metals. Further on there is a bullet point about boiling points of halogens. A comparison is made about them being lower than those of the alkali metals. There is no clear statement that they increase down the group which is opposite to alkali metals. A correct trend in melting points of halogens is given but the trend for alkali metals is not. There are confusing statements made about density but it refers to density increasing as you proceed down the groups. It is unclear what the last bullet point refers to. Three of the properties have been considered but comparisons are very limited. This is a bottom  band answer (2 marks). How do the trends compare? Your knowledge is also being assessed here. What do you know about the trends in reactivity? Are they the same for alkali metals and halogens? 












Sticky Note

Correct effect stated (1 mark)



Sticky Note

The candidates has answered a different question to the one asked. If the question was "Describe the electronic structure of magnesium' then the answer is perfect (1 mark). Where on the paper is information given about magnesium? How is this used to find the number of each type of particle in an atom?



Sticky Note

Correctly drawn diagram (1 mark). 



Sticky Note

Correct balanced equation (3 marks). 



Sticky Note

The candidate has the right idea but says 'another electron' is removed (0 mark). How many electrons are removed here? 

























Sticky Note

Circuit symbols were not used and voltmeters are not connected in series (0 marks).  What circuit symbols should be used? Where should the voltmeter be connected?



Sticky Note

There is an idea that voltages and currents are measured. The use of the variable resistor is not described (1 mark). 
What setting on the variable resistor would you use at the start of the experiment? How does the variable resistor allow a range of results to be taken?







Sticky Note

There no plotting marks since there are at least two plotting errors. Can you find them? When the line was drawn, the first two plotted points were ignored (0 mark). What type of line joins the points? 



Sticky Note

The relationship is recognised and the fact that the rate of increase of current decreases is also described (2 marks). 







Sticky Note

The point is correctly shown on the grid. The line is incorrect (1 mark). What is the current through the wire when the voltage is 0? 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6 
FT 


1 
HT


(a) (i) Variable resistor in series (1) 
Ammeter in series (1) 
Voltmeter in parallel across lamp (1) 


3 3 3 


(ii) Variable resistor set at maximum/minimum value (1) 
I and V values measured (1) 
Resistance of variable resistor varied and new values recorded 
(1) 


3 3 3 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


(b) (i) 6 correct plots <1 square tolerance (2) 
5 correct plots <1 square tolerance (1) 
less than 5 correct plots (0) 


Smooth curve of best fit through points that candidates have 
plotted  from 2,0.8 point onward(1) 
Do not accept thick, wispy, disjointed lines or point to point 


3 3 3 3 


(ii) As V increases I increases 
at a decreasing rate.  2 2 2 


(c) (i) Selection of correct current of 0.5 [A] (1) 
Answer = 1 [Ω] (1) 


accept correct answer for 2 marks 


2 2 


(ii) increases 1 1 


(d) (i) Subs of 0.5 × 0.5 (1) 
= 0.25[W] (1) 


1 
1 2 2 


(ii) increases 1 1 


(e) Diagonal straight line to origin (1) 
to 12,1.5 or point indicated(1) 


2 2 2 2 


Question 6 total 7 10 2 19 7 13 
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(3445UA0-1)


Examiner
only


3. Magnesium oxide has various applications in water treatment. It is an effective base, offering a
safe method of changing pH compared to other neutralising agents such as caustic soda. It also
helps prevent scale formation in boilers, heat exchangers, and piping.


 (a) State one adverse effect of scale on household plumbing. [1]


 (b) Burning magnesium in a gas jar of oxygen produces magnesium oxide on a small scale.


(i) Describe the atomic structure of magnesium. [3]


(ii) Draw a diagram to show the electronic structure of a magnesium atom. [1]


(iii)  Write a balanced symbol equation for the reaction between magnesium and 
oxygen. [3]


(iv) State how the electron configuration of a magnesium atom changes when 
magnesium reacts with oxygen.  [1]


© WJEC CBAC Ltd.
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Sticky Note

Adverse effect not given (0 mark). 



Sticky Note

The correct information has been taken from the periodic table but only the number of electrons has been deduced (1 mark). What other particles are present? What are the numbers? 



Sticky Note

The symbols for the reactants are correct. The product formula is incorrect as is the balancing (1 mark).
How can the Periodic Table be used to work out the formula for magnesium oxide? 



Sticky Note

The atom does become charged but there is no reference to a change in the electron configuration (0 mark). There is a clue to the answer in the diagram drawn in part (ii). How many electrons are in the outer shell? 















































Sticky Note

Correct circuit symbols were not used. Another cell and lamp are added to the circuit (0 marks).  What circuit symbols should be used? Where on the circuit should they be drawn?



Sticky Note

There is a statement that voltages and currents are measured. The use of the variable resistor is not described (1 mark). 
What setting on the variable resistor would you use at the start of the experiment? How does the variable resistor allow a range of results to be taken?







Sticky Note

There no plotting marks since there are at least two plotting errors. Can you find them? The line is not a smooth curve (0 mark). 



Sticky Note

The relationship is recognised (1 mark). Look at the voltages from 2 to 12V. Does the current increase in equal intervals? How would you describe the increase of current?







Sticky Note

two extra lines have been drawn. There is no indication which line should be considered. Both lines are straight and pass through the origin so this marking point can be awarded. However, the plotting mark cannot be given since one line passes through the correct plotting point and the other does not (1 mark). 












Sticky Note

All answers within the allowed ranges (3 marks). 







Sticky Note

The statement that the properties of alkali metals and halogens are different and opposite does not apply to all of the properties given in the tables. However the answer goes on to correctly describe the difference in the trends for their melting points. This is sufficient to award a bottom band mark. The answer is not expressed very well so the lower mark is awarded (1 mark). How do the trends for the other three properties in the tables compare? Your knowledge is also being assessed here. What do you know about the trends in reactivity? Are they the same for alkali metals and halogens? 
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(3445UA0-1)


Examiner
only


5. The periodic table of elements is ordered by atomic number and electron configuration.


The tables below show some properties of alkali metals (group 1) and halogens (group 7).


Use the information in the tables and your knowledge to answer the following questions.


(a)  Complete the tables by estimating the missing values. [3]


(b) Compare the properties of the alkali metals and their trends with those of the halogens.
[6 QER]


© WJEC CBAC Ltd.


Alkali metal Atomic 
number Melting point (°C) Boiling point (°C) Density at 


20°C (g/cm3)
Radius of the
atom (units)


lithium 3 180.5 1 342 0.534 1.67


sodium 11 97.7 883 0.971
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


potassium 19
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


759 0.862 2.43


rubidium 37 39.3 688 1.532 2.65


caesium 55 28.4 671 1.873 2.98


francium 87 27.0 677


Halogen Atomic 
number Melting point (°C) Boiling point (°C) Density at 


20°C (g/cm3)
Radius of the
atom (units)


fluorine 9 –219 –188 0.0017 0.64


chlorine 17
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


–34 0.0032 0.99


bromine 35 –7 59 3.1 1.14


iodine 53 114 184 4.9 1.33


astatine 85 302 380 7.0 1.40
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 
HT


(a) Within the ranges 
45 to 90 (63) (1) 
1.75 to 2.35 (1.9) (1) 
-20 to -200 (–101) (1) 


3 3 


(b) Indicative content 
Similar trends in terms of density and atomic radius. Alkali 
metals are all solids and the melting point/boiling point 
decreases as they get bigger.  Halogens can be solids (I2  and 
At2 ), liquids (Br2), or gases (F2 and Cl2)  at room temperature 
and the melting point/boiling point increases as they get bigger.  
Reactivity increases down the group for the alkali metals but 
decreases down the group for the halogens.  Alkali metals have 
1 electron in the outer shell but halogens have 7 electrons in the 
outer shell 


5-6 marks 
Comprehensive comparison of similarities and differences in 
trends. Expect all properties in tables to be included together 
with comment about trends in reactivity and electronic structure. 
There is a sustained line of reasoning which is coherent, 
relevant, substantiated and logically structured. The candidate 
uses appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 


3-4 marks 
Comparison of similarities and differences in trends. Expect 3 of 
the properties in tables to be included and maybe comments 
about trends in reactivity.  
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology 
and some accurate spelling, punctuation and grammar. 
inaccuracies in spelling, punctuation and grammar. 


3 3 
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(3445UA0-1)


Examiner
only


Answer all the questions in the spaces provided.


1. Students are investigating how the current through a lamp varies with the voltage across it.


(a) (i)  Part of the circuit used is shown above. Add a variable resistor, ammeter and 
voltmeter to the circuit diagram. [3]


(ii) Describe the method you would use to take a range of results. [3]


 (b) Results from the experiment are shown below.


© WJEC CBAC Ltd.


Voltage (V) Current (A)


0.0 0.0


0.5 0.5


2.0 0.8


4.0 1.1


6.0 1.4


8.0 1.6


10.0 1.8


12.0 1.9







(3445UA0-1) Turn over.
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Examiner


only
(i) Plot the data on the grid below and draw a suitable line. [3]


The first two points have been plotted for you. 


(ii)  Describe the relationship between current and voltage for the lamp. [2]


(c) (i)  Use the equation:


to calculate the resistance of the lamp at 0.5 V. [2]


resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


© WJEC CBAC Ltd.
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(3445UA0-1)


Examiner
only


(ii) State how the resistance of the lamp varies between 0.5 V and 12 V. [1]


(d) (i)  Use the equation:


power = voltage × current 


to calculate the power of the lamp at 0.5 V.  [2]


power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W


(ii) State how the power of the lamp varies between 0.5 V and 12 V. [1]


 (e) The experiment was repeated with a length of wire at constant temperature. The current 
through the wire was 1.5 A when the voltage across it was 12 V. 


 Add a line to your graph to show how current varies with voltage for this wire.  [2]


© WJEC CBAC Ltd.
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Sticky Note

Correct effect stated (1 mark)



Sticky Note

All the numbers of particles are correct. However the name of the central part of the atom is required (2 marks). What is it called? Which particles are found inside it? 



Sticky Note

The symbols for the reactants are correct. The product formula is incorrect as is the balancing (1 mark).
How can the Periodic Table be used to work out the formula for magnesium oxide? 



Sticky Note

Correct answer stated (1 mark). This knowledge helps to answer part (iii) above. How? 











