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These questions belong to
Pearson Edexcel, not to us.

The examination questions, mark schemes and examiner comments in this pack
were written and published by Pearson Edexcel. They are past assessment
materials, reproduced here so that students can revise from them.

What we do not own

STEMUP is not dffiliated with Pearson Edexcel and does not own, and makes no claim to
own, any of the question, mark scheme or examiner report material in this pack.
Pearson Edexcel has not endorsed, approved or been involved in the production of it.
Pearson Edexcel and the qualification titles used here belong to their respective
owners and appear for identification only.

Where to find the originals

Pearson Edexcel publishes its past papers, mark schemes and examiner reports.
Always check the current specification at qualifications.pearson.com before you
revise, because content and wording can change between series.

If you hold the rights to any material in this pack and would like it amended or
removed, contact admin@stemup.co.uk and we will act on it.
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Mark Scheme
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Q2.

Question

number Answer Notes Marks
(a) heat (energy) is given out OWTTE ACCEPT thermal enorgy 1
is given out
ACCEPT thermal energy
store of mixture
docroasos
(b) (i) | C displacement 1
A is incorrect as it is not a combustion reaction
B is incorrect as it is not a decomposition reaction
D is incorrect as it is not a neutralisation reaction
(i1} | M1 the (blue) colour fades/ solution turns (from 2
blue) to colourless
M2 pink-brown/pink coating (on zinc) ALLOW any
combination of pink,
orange, brown
(iii) | silver is less reactive/ lower in the reactivity series ALLOW silver cannot 1
than copper ORA displace copper
(c) M1 temperature change = 37.0 - 20.5 OR 16.5 (°C) correct answer without 4
working scoros 4
M2 Q=500 x4.2 < 16.5 ALLOW ECF on M1
M3 3465 (J)
M4 3.465 (kJ) ALLOW ECF on M3
ALLOW any number of
sig figs oxcopt 1
| Total 9



https://stemup.co.uk

Question

Answer Additional guidance |Marks
number .
(a) | aluminium fren I magnesium | shiver i zine
40 — 38 1 |45 — 30 I— 35 2
Thermometer a ] 1
reading 35 30 40 . 25 — 10
30 25 35 20 ] 25
| Highest
temperature reached 7.0 9.0 41.5 s
in"C
all 4 correct 2 marks 2 Penalise missing 0 once
or 3 correct 1 mark only

(b){1)

(i)

magnesium is the most reactive (metal/element used)

M2 silver/it is less reactive than copper [ silver/it is below copper in | ysed)
the reactivity series

ALLOW references to

reactive (metal /element

ACCEPT does not reduce

generates more thermal 1
OR energy/heat (energy)
magnesium is higher in the reactivity series /more reactive than the
other metals (used)
An explanation that links together two of the following points:
M1 silver/it does not react (with copper(ll) sulfate solution) ALLOW silver is the least

M3 (and therefore silver/it) does not displace copper copper(ll) ions
Question
number
(c) An explanation that links together the following two points:

M1 the temperature rise will be smaller {than with 25cm?)

M2 because the same amount of thermal energy/heat (energy) is
being used to heat a larger volume of solution

ACCEPT less than
16.5 (°C)

ACCEPT lower
than the value
given in the table
in (a)

ALLOW as there
is a larger volume
of fa larger
amount of /more
solution to heat

up
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Q3.

(d) M1

M2

M3

M4

Q=mchT

453 x 4.2 x 15.0

=2835 ()

=2.8(35) (k)

M2 subsumes M1

ALLOW ECF for
M3 and M4 on

incorrect values
in M2

ACCEPT answers
correctly rounded
to two or more
significant figures

Caorrect answer
without working
sCores

4

2835, 2840, 2800
all score 3

ALLOW use of
4.18 which gives
an answer of
2.8(215)

Total

11

Question
number

Answer

Motes

Marks

d

An explanation that links together

M1 the reaction is endothermic

and either of the following points:

M2 it takes in thermal energy/heat
(from the surroundings)

OR

M3 as shown by the decrease in
temperature (of the reaction mixture)

REJECT exothermic for both

ALLOW references to
cooling

No M2 or M3 if the
statements contradict each
other
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+ calculation of temperature change
» substitution into Q = mcAT
+ evaluation

Example calculation
M1 14.2 -20.0=(-)5.8

M2 Q=100= 418 = (-)5.8

M3 =(-)2420())

100 x4.18 x (20 - 14.2)
scores M1 and M2

ACCEPT any number of sig
figs greater than 2

Calculator answer is 2424.4

Megative sign not required

If answer in k] unit must be
given.

Use of 108 can score M1
and M3 (= 2618)

2400 alone scores 0

ALLOW use of 4.2 for all 3
marks (= 2436)
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s calculation of moles (n) of
ammonium nitrate

» divisionof Qbyn

« conversion of | to kJ

= answer given with + sign

Example calculation

M1 n[NH:NO:]=8.00+80 OR 0.1(00)
(mol)

M2 QO OR 2420 OR answertob
n 0.1(00)  answer to M1

M3 AH = (+)24.2 (k)J/mol)

M4 positive sign included

ACCEPT any number of sig
figs in the numerator
except 1

ACCEPT any number of sig
figs except 1

ALLOW ecf from M2

correct answer with no
working and no sign or
incorrect sign scores 3

correct answer with no
working and correct sign
scores 4

Q4.
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Question

Answer Notes Marks
number
(@)
M1 red lead oxide — lead(ll) oxide + must have (I1) 2
grad
M2 oxygen
ACCEPT answers in
either order
If formulae given allow 1
mark for Oz even if
formula for lead(ll) oxide
is incomect
{s)] + dividing percentages by Ar 0 marks if division by 3
s correct results of divisions atomic numbers or exp

+ divide by smallest to obtain correct ratio/EF

Example of calculation:

calculation upside down

Pb @]
M1 86.6=207 13.4+16 ACCEPT alternative
methods
M2 0.42 0.84
M3 (042042 =11 (084=042=)2

{c) (i) [ M1 PbaOs(s) +4HNO; (ag) both state symbols 2
required grad
ALLOW upper case
letters for state symbols
M2 2Pb{NO:)(aqg) + 2H:0 both numbers required
(c) (i) | description that makes reference to the following 6
three points: exp

M1 warm/heat (nitric) acid

M2 add/mix/react (red) lead oxide (and stir)

M3 filter to obtain lead(ll) nitrate solution

REJECT boll

IGNORE references to
adding excess(red) lead
oxide

ALLOW to remove
lead(lV) oxide/PbQ:z

ALLOW to remove
(unreacted/excess) red
lead oxide/Pbz0s
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AND three of the following points:
M4 heat/boil {lead(ll) nitrate) solution/filtrate

M5 until crystals form in a cooled sample/on a glass
rod OWTTE

M6 leave solution to cool / leave solution for more
crystals to form

M7 (and then) filter off crystals/lead nitrate

M8 suitable method of drying the crystals eg using
filter paper/using paper towel/in a wamm oven

If heat to dryness only
M4 can be scored

ACCEPT to
crystallisation point/to
form a saturated
solution funtil crystals
start to form /to remove
some of the water

ME DEF M4

ACCEPT decant off the
solution

M7 DEF MG

IGNORE references to
washing

REJECT hot oven or
any method of direct
heating eg Bunsen

ALLOW leave to dry but
not just dry the crystals

No M8 if crystals are
washed after drying

Total for @ =13 marks
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