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Introduction

This paper was the first paper of the new 9-1 combined science specification, graded 9-1. It
consisted of 6 questions. 60 marks of which were in the Foundation Tier Chemistry paper. The
paper also has questions in common with Higher Tier Combined Science and Higher Tier

Chemistry.
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Question 1 (a)

The first question on this combined science paper was answered well with the majority being able
to write the steps for the method of the experiment in the correct order to gain both marks.

1 Students are investigating exothermic and endothermic reactions.
They are finding the temperature change in 50 cm® water when a solid dissolves in it.
The apparatus is shown in Figure 1.

thermometer

polystyrene cup

Figure 1

(a) The steps needed to carry out this experiment are P, Q,R,Sand T.
They are shown below.

They are not in the correct order.

P pour the 50cm’ water into the polystyrene cup

Q add the solid to the water and stir

R measure 50cm’ water using a beaker

S measure the initial temperature of the water

T measure the final temperature of the solution when all the solid has dissolved

Write the steps in the correct order, from left to right.
(2)

Rl [P |g SN

ResultsPlus

Examiner Comments

All steps in the correct order gains the two marks.
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Question 1 (c)

Although question 1c appeared more straightforward, candidates found using the correct
terminology to describe how the water could be measured more accurately difficult. Common
answers that did not score were measuring jug, measuring cup or just repeated beaker from step R
in the stem.

Some stated that repeating the experiment would be more accurate. This did not score.

(c) State how step R could be changed to measure the volume of water more accurately.
(1)

ResultsPlus

Examiner Comments

A common answer that scored no marks.

(c) State how step R could be changed to measure the volume of water more accurately.
(1)

ResultsPlus

Examiner Comments

Those that stated pipette or burette did score,
phonetic spellings were allowed.
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Question 1 (d) (i)

Many candidates were able to score at least one mark for stating that the water or inner bag reacts
with the solid.

Of those candidates that took this further to state that this resulted in a reaction, a larger
proportion thought that the reaction was exothermic rather than endothermic.

A common misconception was that the water in the bag was cold and then dispersed through the
pack which made it all cold or that ice was produced inside the pack.

In some cases, candidates stated that the water mixed with the solid, this was not sufficient for the
mark as they did not state that a reaction took place between the two.

(d) Figure 2 shows a cold pack.

solid
inner bag
of water
Figure 2
When the pack is squeezed hard the inner bag bursts.
Then the pack goes cold.
(i) Explain why the pack goes cold.
(2)
L’c:(-ﬂu.r;, ................................. W”\(‘ﬂ ........ B l"’i’PC'. ............................ (JPflsl ................... POPS .......................
_____________ O (S G Feathto f1d Y hen. Vhas.

Meahes o Ao cored o

ResultsPlus

Examiner Comments

Just stating that there is a reaction was insufficent
to gain the mark.
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(d) Figure 2 shows a cold pack.

solid
inner bag
of water
Figure 2
When the pack is squeezed hard the inner bag bursts.

Then the pack goes cold.
(i) Explain why the pack goes cold.

ResultsPlus

Examiner Comments

This example gained 1 mark for stating that the
water reacts with the solid. The comment

regarding the molecules vibrating and freezing was
ignored.
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(d) Figure 2 shows a cold pack.

solid
inner bag
of water
Figure 2
When the pack is squeezed hard the inner bag bursts.

Then the pack goes cold.
(i) Explain why the pack goes cold.

e o & ke b il

Haay

(2)

------------

fercks uzJL The &hck __________ 'U: fitxluca OV\

oncko thovic recckien

@Z ResultsPlus
Examiner Comments

A good example that gained both marks.
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Question 1 (d) (ii)

A large proportion of candidates simply restated that question, stating that the pack could only be
used once, which did not score.

Few candidates showed an understanding that the reaction was irreversible. Many just stated that
the water would go warm.

Of those that scored it was often for stating that once the bag had been burst it could not be burst
again.

(i) Give the reason why the pack can be used only once.

ResultsPlus

Examiner Comments

Stating that once the bag had been burst, it
couldn't be burst again gained the mark.

(ii) Give the reason why the pack can be used only once.

+IUS

Examiner Comments

A common incorrect response was that the water
would go warm, this did not score.
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Question 2 (a)

Stating gas syringe as the piece of apparatus shown in the diagram proved quite difficult for
candidates with many thinking that it was a test tube.

2 Hydrogen peroxide decomposes to form water and oxygen.

The rate of this reaction can be found by measuring the volume of oxygen formed
after different time intervals.

Hydrogen peroxide solution is placed in a conical flask.
The apparatus is set up as shown in Figure 3.

bung A /

[ /

hydrogen peroxide
solution
warm water

Figure 3

(a) State the name of the piece of apparatus labelled Z in Figure 3.

ResultsPlus

Examiner Comments

The correct answer that scored the mark.

ﬂ ResultsPlus
Examiner Tip

Candidates are expected to be able to recognise
key scientific pieces of equipment.
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Question 2 (b)

Those candidates that read the question carefully and realised that the gas produced was oxygen
often scored the mark and simply stating that it relights gained the mark.

However, a large proportion thought that the gas produced was hydrogen and therefore wrote that
a ‘squeaky pop’ would be seen, this was rejected. Some stated that the splint would go out.

Others thought that bubbles would be seen.

In this case, the candidate states that the gas would relight, which is not correct and the mark was
not scored.

(b) At the end of the reaction the bung is removed from the conical flask.
A glowing splint is put into the gas in the flask.

State what you would see.

Examiner Comments

Stating that the gas relights is not correct and so
therefore no marks were awarded.

(b) At the end of the reaction the bung is removed from the conical flask.
A glowing splint is put into the gas in the flask.

State what you would see.

ResultsPlus

Examiner Comments

A correct answer that scored the mark.
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Question 2 (c) (iii)

Stating a method of increasing the surface area of the lumps of solid catalyst proved quite hard for
candidates, with many stating the solid lumps should be flattened or squashed which was ignored.

A very common answer was to add more catalyst which was not accepted.

(iii) A given mass of catalyst is more effective if it has a large surface area.

State how you could increase the surface area of some lumps of solid catalyst.
(1)

ResultsPlus

Examiner Comments

Add more was a common incorrect response.

(iii) A given mass of catalyst is more effective if it has a large surface area.

State how you could increase the surface area of some lumps of solid catalyst.
(1)

ResultsPlus

Examiner Comments

Cut up the solids or make them smaller gained the
mark.

12 GCSE Combined Science 1SC0 2CF



Question 2 (d)

The majority of candidates were able to score at least 1 mark for circling the correct rate of
decomposition under the differing experimental conditions for at least one situation.

The better candidates knew all three and scored the two marks.

(d) The experiment is repeated three times
once using a more dilute solution of hydrogen peroxide
once using a lower temperature
once using a larger flask

In each case, all other conditions are kept the same.

Circle the word that shows the change in the rate of decomposition in each case.

(2)
hydrogen peroxide hanged
solution is more dilute faster ' Hnenang
the temperature used faster slo unchanged
is lower
the reaction is carried out faster slower 4 .
in a larger flask '

ResultsPlus

Examiner Comments

Al three are correct here and so both marks were
scored.
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Question 2 (e)

It was pleasing to see that many were able to score at least 1 mark for balancing the equation.

Candidates found it much more difficult to add the state symbols to the equation with many losing
this mark. A common error was to write the state symbol as the complete word.

(e) Complete the balanced equation for the reaction and fill in the two missing state symbols.
(2)

@ HOs(aq) = 2H,0(... L) + Oy D)

(Total for Question 2 = 9 marks)

ResultsPlus

Examiner Comments

A correct answer that scored both marks.

(e) Complete the balanced equation for the reaction and fill in the two missing state symbols.
{2}

2 H0yaq) > 24,00 Gyuwed ) + 0. G
o : {Totai for Question 2 = 9 marks)

ResultsPlus

Examiner Comments

1 mark was scored here for the balancing.

Capitals were allowed when writing state symbols,
but words were not.

ResultsPlus
Examiner Tip

When writing state symbols, remember to write
the lowercase letter rather than the word.
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(e) Complete the balanced equation for the reaction and fill in the two missing state symbols.
1_\ cii‘yﬂwr\. {2)

........ (_.f...,....HEO;(aq) = 2H,0(..T1..LL) + O( LS4 san)

ResultsPlus

Examiner Comments

Some obviously had not encountered state
symbols before and added the names or symbols
of other elements into the brackets.
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Question 3 (c) (i)

The majority of candidates were able to select the correct words from the box to complete the
sentences and gain both marks.

(c) (i) Use aword from the box to complete each of the sentences about the
fractional distillation of crude oil.

condensed heated melted solidified stirred

Each word may be used once, more than once, or not at all.
(2}

The separation of crude oil into fractions occurs in a fractional distillation column,

Before crude oil is passed into the column it is LY 107,y N .

During the distillation, vapour rises up the column until it is cold enough for the

ResultsPlus

Examiner Comments

A correct answer that scored both marks.
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Question 3 (c) (ii)

Many knew that the fraction from the bottom of the column has more carbon atoms per molecule
than the fraction from the top of the column to score the mark.

(i) Complete this sentence by underlining the correct answer in the box.

(m

Compared with the fraction from the top of the column,

the fraction from the bottom of the column

has more carbon atoms per molecule.
has a lower viscosity.

Is easier to ignite.

ResultsPlus

Examiner Comments

The correct answer that scored the mark.

GCSE Combined Science 1SC0 2CF
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Question 3 (d)

Around half of all candidates were able to analyse the data in the table and recognise that fuel oil
was the fraction for which the relative amount obtained exceeds the relative demand.

(d) When crude oil is separated into fractions, the amount of each fraction obtained

rarely matches the demand for that fraction.

Figure 4 shows the relative amounts of four of the fractions obtained from a crude
oil and the relative demand for each of these fractions.

State the fraction for which the relative amount obtained exceeds the relative demand.

B

gases 5 5

petrol 10 25

kerosene 20 25

fuel oil 45 5
Figure 4

ResultsPlus

Examiner Comments

The correct answer that scored the mark.
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Question 3 (e)

In general, this question was answered well with candidates using variety of methods to calculate
the number of barrels of fuel oil present in the 850 000 barrels of crude oil.

A good proportion of candidates were able to calculate the 382 500. Of these, fewer were able to
write this correctly to 2 significant figures. Some did not attempt to round the number; a common
mistake was to round to 38 rather than 380 000. Therefore scoring 2 marks.

(e) InJanuary 2015 the United Kingdom produced 850000 barrels of crude oil per day.
459% of this crude oil was fuel oil.
Calculate the number of barrels of fuel oil present in the 850000 barrels of crude oil.

Give your answer to two significant figures.

4000+ VU= §8000 X4 =300, 000- 407

15000=1-G2.500-5/ 42, S00+260,000

- .. &38’2#%0 ......... barrels

(Total for Question 3 = 9 marks)

ResultsPlus

Examiner Comments

The candidate has correctly calculated the number
of barrels of fuel oil to gain 2 marks.

They have not attempted to give their answer to
two significant figures and so do not gain the third
mark.
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(e) In January 2015 the United Kingdom produced 850000 barrels of crude oil per day.
45% of this crude oil was fuel oil.

Calculate the number of barrels of fuel oil present in the 850 000 barrels of crude oil.

Give your answer to two significant figures.
(3)

10y b oo 4k Voo

S 4250 Ve 0w 3250
‘330190" ........... barrels

ResultsPlus

Examiner Comments

A good answer that scored all three marks.

(e) In January 2015 the United Kingdom produced 850000 barrels of crude oil per day.
45% of this crude oil was fuel oil.

Calculate the number of barrels of fuel oil present in the 850000 barrels of crude oil.

Give your answer to two significant figures.

(3)

3¢ 71500 o A% b

ResultsPlus

Examiner Comments

A common error was calculate the correct number
of barrels but then to write this as 38 rather than
380 000.
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Question 4 (a)

This question proved quite hard with many candidates not being able to give the correct formula
for sulfur dioxide. In some cases, candidates did not read the question carefully and gave name of
substance B rather than the formula.

4 Figure 5 shows one molecule of each of four different substances, A, B, C and D.

H
| S 0

H—C—H 0/ %0 H”’ \H O=C=0
H

substance A substance B substance C substance D

Figure 5

(a) State the formula of a molecule of substance B.

...................................... SL)/ . f‘foxdﬂ

ResultsPlus

Examiner Comments

Some candidates did not read the question
carefully and gave the name rather than the
formula of the molecule so did not gain the mark.

4 Figure 5 shows one molecule of each of four different substances, A, B, C and D.

)

S O

H—f—H e O 0=C=0
H . .

\ ) —

¢ substance A ' {substanceB /' substanceC  |substance D /
\ - y

_ p R
AT Figure 5 T

(a) State the formula of a molecule of substance B.
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ResultsPlus

Examiner Comments

The correct answer that gained the mark.

4 Figure 5 shows one molecule of each of four different substances, A, B, C and D.

H
| 3
0O
H—C—H 0”// “%0 H T H O=C=0
H
substance A substance B substance C substance D
Figure 5

(a) State the formula of a molecule of substance B.

ResultsPlus

Examiner Comments

A common incorrect answer was to give the
elements present in the B rather than the formula

of B.
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Question 4 (b) (i)
Candidates found this question very difficult with few being able to write the correct word equation.

Some candidates did not read the question carefully and tried to give symbol equations. If symbol
equations were given they were expected to be fully correct, which was rarely achieved.

(b) (i) Substance € can be formed by burning an element in oxygen.

Write the word equation for this reaction.

(1)
M © oo ——> Wikl
+1US
Examiner Comments
The correct word equation that gained the mark.
(b) (i) Substance € can be formed by burning an element in oxygen.
Write the word equation for this reaction.
(1)

ResultsPlus

Examiner Comments

Candidates that tried to give the balanced symbol
equation rather than the word equation rarely
scored.

GCSE Combined Science 1SC0 2CF
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‘ ResultsP
Examiner Tip

If asked for a word equation, do not attempt to
write the balanced symbol equation. It is much
harder and will have to be fully correct to gain the
marks.

(b) (i) Substance € can be formed by burning an element in oxygen.

Write the word equation for this reaction.

ResultsPlus

Examiner Comments

Hydrogen oxide was not accepted as an alternative
for water and in some cases candidates also had
the word equation the wrong way around with the
reactants and products mixed. This scored no
marks.

24 GCSE Combined Science 1SC0O 2CF



Question 4 (b) (ii)
This question also proved hard, often due to candidates not reading the question carefully.

Many included C in their answer, when they had been told to only consider A, B and D. Many only
gave one letter.

. 'y
(iiy Consider substances A, B, and D.

Give the letters of the two substances that can be formed by burning an
element in oxygen.

{1)
ResultsPlus
Examiner Comments
The correct answer that scored the mark.
(ii) Consider substances A, B, and D.
Give the letters of the two substances that can be formed by burning an
element in oxygen.
(1)

e D e

ResultsPlus

Examiner Comments

Many did not read the question carefully and
included C in their answer, when they had been
told to only consider A, B and D.
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(i) Consider substances A, B, and D.

Give the letters of the two substances that can be formed by burning an
element in oxygen.

ResultsPlus

Examiner Comments

Again, candidates that had not read the question
carefully only gave one letter even though they
were clearly asked for two. Both letters were
required for the mark.
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Question 4 (c)

A good proportion of candidates were able to score at least 1 mark on this question, often for
showing an understanding the plants or a named plant, such as trees, were responsible for causing
the change in the amount of oxygen in the atmosphere since the Earth’s early atmosphere.

Fewer were able to take this further and explain that it was the photosynthesis of these plants that
caused the change. In some cases, candidates thought that respiration was the process, this was
rejected.

A large proportion of candidates did not read the question carefully and stated facts they knew
about the atmosphere such as global warming, pollution, volcanoes, burning fossil fuels,
greenhouse gases that did not relate to the amount of oxygen increasing.

(c) The amount of oxygen in the atmosphere has increased since the Earth's early
atmosphere was formed.

Explain what has caused this change.
(2)

ResultsPlus

Examiner Comments

This answer gained 1 mark for stating that plants
were responsible. Trees would have also gained
the mark. There is no reference to photosynthesis
for the second mark.

(¢) The amount of oxygen in the atmosphere has increased since the Earth's early
atmosphere was formed.

Explain what has caused this change.
(2)

¥
Pho%s‘g,nmfwspfom%m}'w .......... focks. ond  alage Yas
Coused W omat of  Cedoon diocide in He  abmegha

o dectase  and Vo ameb oF  Gxaen | bo_increvse sy,
Ypecosse  (ibon dioxidt 5 o echeakr oed Ocen (5 a (mlw_i-
6F  Phoroswwleds .

GCSE Combined Science 1SC0 2CF
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ResultsPlus

Examiner Comments

A good answer that scored both marks.

(c) The amount of oxygen in the atmosphere has increased since the Earth's early
atmosphere was formed.

Explain what has caused this change.

(P\Q.,SP“"QCLQVkﬁk’Q%p .....
A On Ql;.'ozu;_eﬂa ________________ chdd,  relaise Uxgeedl

ResultsPlus

Examiner Comments

The candidate gains 1 mark for understanding that
plants are responsible for the change in the
amount of oxygen. However, they do not gain the
second mark as they believe that the process is
respiration rather than photosynthesis.
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Question 4 (d)

Candidates found it hard to identify the two processes that caused the change in the amount of
carbon dioxide in the atmosphere.

In some cases, candidates drew more than one line from each change and therefore scored no
marks.
(d) Carbon dioxide is present in the Earth’s atmosphere,

Some processes increase the amount of carbon dioxide in the atmosphere, other
processes decrease it.

Draw one straight line from each change in the amount of carbon dioxide in the
atmosphere to the process causing the change.

(2)
change in the amount of process causing the change
carbon dioxide in the atmosphere
+ carbon dioxide absorbing
the Sun’s energy
increase carbon dioxide dissolving
in oceans
volcanic emissions
decrease
+ using argon in light bulbs
+ burning hydrogen
ResultsPlus

Examiner Comments

A good answer that scored the mark.
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(d) Carbon dioxide is present in the Earth's atmosphere.

Some processes increase the amount of carbon dioxide in the atmosphere, other
processes decrease t.

Draw one straight line from each change in the amount of carbon dioxide in the
atmosphere to the process causing the change.

(2)

change in the amount of process causing the change
carbon dioxide in the atmosphere

carbon dioxide absorbing
the Sun’s energy

increase carbon dioxide dissolving
in oceans

volcanic emissions

decrease

using argon in light bulbs

burning hydrogen

ResultsPlus

Examiner Comments

The candidate has drawn two lines from each box,
this is equivalent to giving two conficting answers
and therefore no mark can be awarded.

ﬂ ResuitsPlus
Examiner Tip

Ensure that when you are asked to draw one line
from one box remember to draw only 1 line.
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Question 4 (e) (iii)
This question was answered well with the majority of candidates gaining both marks for being able
to read the values from the graph and using them to calculate the change in the amount of carbon

dioxide from 1990 to the beginning of 2000.

In some cases, candidates were able to read the values from the graph correctly but then divided
rather than subtracted the numbers and therefore scored just the first marking point.

(iii) Calculate the change in the amount of carbon dioxide in the Earth's
atmosphere from the beginning of 1990 to the beginning of 2000.

changeinamount=_.. .\ ppm

(Total for Question 4 = 11 marks)

ResultsPlus

Examiner Comments

In this example, the candidate has read the values
from the graph correctly to gain the first mark and
subtracted the values correctly to gain the second.
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(iii) Calculate the change in the amount of carbon dioxide in the Earth’s
atmosphere from the beginning of 1990 to the beginning of 2000.

changeinamount= .. 773 ppm
(Total for Question 4 = 11 marks)

350
369

75075 365 = 10
T

=0 E 36S I\TFO

ResultsPlus

Examiner Comments

In this case the values have been read from the
graph correctly. However, the values have been
divided rather than subtracted so the second mark
is not awarded and the response gained just 1
mark.
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Question 4 (e) (i) - (ii)

Giving a description of how the amount of carbon dioxide in the Earth’s atmosphere varied in a
year proved difficult for some candidates. Usually this was because they did not read the scale

carefully and thought that the amount increased in one year and decreased the next. Often the
overall trend was given in part 4(e)(i) rather than in part 4(e)(ii).

A common error seen was to describe why carbon dioxide levels changed over the years rather
than simply describing the trend. No credit was awarded for this.

The overall trend in part 4(e)(ii) was often described well to gain the mark.
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(e) Figure 6 shows a graph of the amount of carbon dioxide in the Earth’s atmosphere
from 1985 to 2005.

carbon dioxide 390

in ppm
380
370
360

| |
350
340
330 -F r---- ----1
1985 1990 1995 2000 2005
year
Figure 6
(i) Describe how the amount of carbon dioxide in the Earth's atmosphere varies
within each year.
(1)
L
Mo ag.acd. . fackhes.  ac o e
(i) Describe the overall trend in the amount of carbon dioxide in the Earth’s
atmosphere from 1985 to 2005.
(1)

34 GCSE Combined Science 1SC0O 2CF



-
ﬁ | { ResultsPlus

Examiner Comments

Some candidates tried to explain why the amount
of carbon dioxide increased rather than describing
how the amount varied. This gained no marks.

(\\ ResultsPlus
) Examiner Tip

Ensure that you read the question carefully and
know the difference between describing or
explaining how and describing or explaining why.

GCSE Combined Science 1SCO 2CF
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Question 5 (a) (i)
Candidates found it quite hard to state the mass number of this chlorine atom.

A common error was to give the atomic number instead or to use the periodic table at the back
rather than the information given in the stem of the question and giving an answer of 35.5.

5 (a) Achlorine atom contains 17 electrons, 18 neutrons and 17 protons.

(i) State the mass number of this chlorine atom.
(1)

............................................... B & S

ResultsPlus

Examiner Comments

A common error was to give the atomic number
rather than the mass number.

5 (a) Achlorine atom contains 17 electrons, 18 neutrons and 17 protons.

() State the mass number of this chlorine atom.

ResultsPlus

Examiner Comments

Some candidates did not use the information given
in the stem of the question to answer the question
and used the periodic table instead.
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5 (a) A chlorine atom contains 17 electrons, 18 neutrons and 17 protons.

(1) State the mass number of this chlorine atom.
(1)

ResultsPlus

Examiner Comments

The correct answer that scored the mark.
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Question 5 (a) (ii)

More candidates were able to correctly give the electronic configuration of the atom than were able
to state the mass number .

In some cases, the question was not read correctly, and the number of electrons given rather than
the electronic configuration.

Some candidates drew diagrams, which were accepted.

(i) Give the electronic configuration of this chlorine atom.

(1)
........ (R
ResultsPlus
Examiner Comments
The correct answer that scored the mark.
(i) Give the electronic configuration of this chlorine atom.
(1)

ResultsPlus

Examiner Comments

Some candidates gave the number of electrons
rather than the electronic configuration of the
atom.
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Question 5 (b)

The result of the test for chlorine was not well recalled. Many could state that the paper went red or
white, but few could fully describe what would be seen to gain both marks.

(b) Describe what you would see if damp, blue litmus paper is placed into chlorine gas.
(2)

ResultsPlus

~= Examiner Comments

Some lost marks as they were not specific with
their answers. Simply stating that the colour would
change without describing what it would change
to.

‘ ResultsPlus
Examiner Tip

If there is a colour change, remember to state what
the change is. Just stating that there is a colour
change will not be sufficient.
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(b) Describe what you would see if damp, blue litmus paper is placed into chlorine gas.
(2)

ResultsPlus

Examiner Comments

Simply saying that the colour would fade was not
allowed. However, if it was stated that the colour
would disappear or that it went colourless this was
accepted.

(b) Describe what you would see if damp, blue litmus paper is placed into chlorine gas.
(2)

ResultsPlus

Examiner Comments

A concise answer that scored both marks.
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Question 5 (c) (i)

A very small proportion of candidates were able to fully describe what is meant by a covalent bond
to gain both marks.

Some knew that a covalent bond involves the sharing of electrons, but few knew that it was a
shared pair of electrons.

A common error was to confuse covalent bonds with the loss or gain of electrons and the
formation of ions which resulted in an overall score of O for the question.

(c) Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.

ResultsPlus

Examiner Comments

Some knew that a covalent bond involves the
sharing of electrons, but few knew that it was a
shared pair of electrons.
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(c) Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.

(2)
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ResultsPlus

Examiner Comments

A good answer that scored both marks.

(c) Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.

JJ—“-'J‘“I-L

(2)
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ResultsPlus

Examiner Comments

A common error was to confuse covalent bonds
with the loss or gain of electrons and the
formation of ions which resulted in an overall
score of O for the question.
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Question 5 (c) (ii)

Explaining why chlorine is a gas rather than a liquid at room temperature was very hard for
candidates and few could give an answer that related to the intermolecular forces involved.

Those that did score on this question often did so for showing an understanding that chlorine has a
low boiling point. Although some did confuse the melting point with the boiling point and so did not
score.

(i) Explain why chlorine is a gas, rather than a liquid, at room temperature.
(2)

ResultsPlus

Examiner Comments

A good answer that scored both marks.
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(i) Explain why chlorine is a gas, rather than a liquid, at room temperature.

(2)

ResultsPlus

Examiner Comments

Some candidates knew that it had to do with forces
between molecules but referred to these as bonds
or covalent bonds and so did not gain credit.

4 ResuitsPlus
Examiner Tip

When describing forces in between molecules,
candidates should take care that they are using the
correct scientific language at all time.
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Question 5 (d)

Candidates found stating why the litmus turns red quite hard.

(d) When the gas hydrogen chloride, HCL, is dissolved in water, a solution forms.
Blue litmus paper dipped in this solution turns red.

State why the litmus paper turns red.
(1)

.................................. %_Qcoms.Q....&k.....‘..&....__x..Q._Qc,&\,mj
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ResultsPlus

Examiner Comments

Some candidates stated that it turned red due to
the presence of hydrogen rather than hydrogen
ions which and so did not gain the mark.

(d) When the gas hydrogen chloride, HCL, is dissolved in water, a solution forms.
Blue litmus paper dipped in this solution turns red.

State why the litmus paper turns red.
(1)

........................... Smon%mcm\'\&mogen(:\n\m\ue\rlmQPhGFle);‘r\m?

ResultsPlus

Examiner Comments

Many candidates gained a mark as they knew that
the solution was acidic and would therfore turn the
paper red.
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(d) When the gas hydrogen chloride, HCL, is dissolved in water, a solution forms.
“"Blue litrus paper dipped in this solution turns red.

State why the litmus paper turns red.

ResultsPlus

Examiner Comments

Some candidates did not read the question
carefully or were not careful with their language
and stated that chlorine is acidic which is incorrect
and therefore not accepted.

Question 5 (e) (i)

The majority of candidates could estimate the boiling point of iodine to gain a mark.
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Question 5 (e) (ii)

Fewer candidates were able to name a halogen that would react with the iron more vigorously with
bromine.

A common error was candidates did not read the question carefully and gave the name of a
reactive element such as sodium or potassium rather than a more reactive halogen.

(ii) Bromine reacts with heated iron.

Give the name of one halogen that would react with iron more vigorously
than bromine.

........................ Q A AN e

(Total for Question 5 = 11 marks)

ResultsPlus

Examiner Comments

A correct answer that gained the mark.

(i) Bromine reacts with heated iron.

Give the name of one halogen that would react with iron more vigorously
than bromine.

(Total for Question 5 = 11 marks)

ResultsPlus

Examiner Comments

Some candidates gave the name of a reactive
element, but as the element was not a halogen did
not gain the mark.
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Question 6 (a)

Candidates found calculating the empirical formula of the sodium oxide very difficult.
Many left this question blank. Of those that attempted the question, few scored full marks.
Those that did score full marks, set their working out clearly and concisely.

In some cases, candidates inverted the fraction and so lost the first mark. In these cases, the next
two marks could be awarded for an error carried forward and scored for the correct ratio from the
incorrect fraction and the correct formula for this ratio. This highlights the importance of showing
working. Those candidates that just stated NaO, scored zero marks, those that showed their
working and came to an answer of NaO, could score 2 marks.

Some candidates had clearly not attempted empirical formula calculations before and simply
multiplied all the numbers together.

6 Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

(a) Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
(relative atomic masses: O = 16, Na =23).

You must show your working.

ResultsPlus

Examiner Comments

A well laid out answer that scored all three
marking points.
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6 Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

(a) Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
(relative atomic masses: O = 16, Na = 23)

You must show your working.

(3)
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ResultsPlus

Examiner Comments

This candidate gained 1 mark for calculating the
correct ratio from the inverted fraction. Had the
candidate given the formula from this ratio, 2
marks could have been awarded.
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6 Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

(a) Sodium metal tarnishes in air to form a layer of sodium oxide on its surface,
0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

Calculate the empirical formula of this sodium oxide.
(relative atomic masses: O = 16, Na = 23)

You must show your working.
(3)

o4z gz

empirical formula of sodium oxide = 2\

ResultsPlus

Examiner Comments

Some candidates managed get the correct ratio
but did not then covert this ratio to the formula to
gain the last mark.
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Question 6 (b)

It was pleasing to see that many candidates attempted to balance the equation, some with more
success than others.

Often more candidates correctly placed a 2 in front of the sodium than in front of the sodium
hydroxide.

As in question 2(e), candidates found it hard to recall state symbols. Those that did know how to
use state symbols lost marks as they thought that water should have the state symbol (aq) rather
the ().

Again, it was clear that some candidates had not used state symbols before and tried to add further
elements, compounds or numbers in the brackets.

(b) Sodium reacts with water to form sodium hydroxide in solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state

symbols for each substance.
(3)

I ' ll\)& INa
Wl VO 20
2 0 2H ¥

ResultsPlus

Examiner Comments

A correct answer that scored the full three marks.

(b) Sodium reacts with water to form sodium hydroxide in solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state

symbols for each substance.
{3)
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< {ResultsPlus
/\ Examiner Comments

Again, it was clear that some candidates had not
used state symbols before and tried to add further
elements, compounds or numbers in the brackets.

Question 6 (c) (ii)
It was pleasing to see that many candidates had obviously seen this practical demonstrated.

There were very few blank responses, and many were able to describe how the teacher could
demonstrate the experiment.

In addition to describing the experiment, better candidates also described how the results of the
experiment give the order of reactivity of the metals.

Common safety precautions credited were the used of safety goggles, gloves, use of a safety shield
and ensuring that the students were stood well back. Some candidates gave generic lab rules such
as wearing your hair up, tucking chairs under tables etc, these were not credited.

Other valid points were the need to cut the metal into small pieces, the fact that a large bowl! would
be needed, that tweezers should be used to transfer the metals.
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*(ii) A teacher demonstrated this experiment.

The results are shown in Figure 8.

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 8

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.

(6}
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%Z ResultsPlus
Examiner Comments

The candidate has many method points- large
glass scientific bowl, safety shield, goggles, gloves,
standing away, using the tweezers. They then give
some analysis giving the order of reactivity, they
have begun to link these to the observations but
just the order of reactivity would have been
sufficient to bring the mark to 6 marks. A mark of 6
in level 3 was awarded.
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*(ii) A teacher demonstrated this experiment.

The results are shown in Figure 8.

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast

Figure 8

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.

-

(6)
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ResultsPlus

Examiner Comments

The candidate has given two points of the method
aspect - use a shield and use small amounts of
each metal. They have said use lithium then
sodium then potassium to 'show how the metals
get more reactive' from which we can infer that the
order is lithium to potassium. A mark of 4 in level 2
was awarded.
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*(il) A teacher demonstrated this experiment.

The results are shown in Figure 8.

position of metal in water | floats floats floats
movement of metal slow fast very fast
effervescence / bubbling | slow fast very fast

Figure 8

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactivity of the metals.

(6)
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</ZZ ResultsPlus
Examiner Comments

of 2in level 1.

The candidate has given the order of reactivity of
the metals. This order of reactivity gained a mark
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*(ii) Ateacher demonstrated this experiment.

The results are shown in Figure 8.

position of metal in water | floats floats floats

movement of metal slow fast very fast

effervescence / bubbling | slow fast very fast
Figure 8

Describe, in detail, how the teacher would demonstrate this experiment safely,
showing how the results give the order of reactlvlty of the metals.
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% ResultsPlus
Examiner Comments

When it came to the analysis, some candidates
simply copied out the table, this gained no marks.
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Paper Summary

Candidates that did well were able to apply their scientific knowledge, understand practicals, use
scientific terminology correctly balance equations.

Those that did less well often did so as they did not read the question carefully, which let them
down. Whilst some candidates could explain some areas of the chemistry at hand, their response
was not always directed to the question being asked or simply repeated the stem of the question.
Based on their performance on this paper, candidates are offered the following advice

* learn definitions as outlined in the specification

¢ ensure that you have seen and understand and explain the core practicals detailed in the
specification, including the specific pieces of equipment that are used in the practical

¢ ensure that you know what is required by different command words such as describe and
explain and the difference between how and why

* learn how to write formula using correct scientific conventions
* learn how to use state symbols and balance equations

¢ learn how to round numbers correctly and be able to write them to the correct number of
significant figures

* where colour changes are the result of a test, learn the colour change rather than simply recalling
that there is a change

* practice 6-mark questions, focus on succinct layout and logical presentation of relevant
information.
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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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