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Mark schemes

(a)      (i)     4
11

(ii)     (Make) 3
1

biggest temperature rise
1

(b)     (i)      1008 (kJ)

correct answer with or without working gains 2 marks

if incorrect answer given allow evidence of 240 × 4.2 for 1 mark
2

(ii)     crisps have a high energy content

allow crisps have lots of calories / kilojoules / fat / one ninth of daily
energy intake

1

so if you take in more energy than you need the excess is stored as fat

accept consequences: obesity; heart disease; high blood pressure;
diabetes; arthritis

or

crisps contain salt (1)

too much salt can cause high blood pressure or heart problems or
kidney problems (1)

1

[7]

(a)     (i)      42 000

correct answer gains 2 marks with or without working
allow 42 kJ

if answer incorrect : correct substitution 500 x 4.2 x 20 gains 1 mark
2

2
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(ii)     any two from:

•        eye protection

•        lab coat

•        heat-proof mat

•        (heat-proof) gloves

•        (long) hair tied back

•        stand up

•        secure the beaker
2

(iii)    Stir the water before measuring the temperature.
1

Place a lid on the beaker.
1

(b)     the products → S
1

the activation energy → Q
1

the energy released by the reaction → P
1

(c)     carbon dioxide produced

it = propane

allow converse arguments

allow greenhouse gas / global warming / atmospheric pollution

(crude oil / propane) non-renewable
1

allow crude oil running out
1

[11]

(a)     Z
13

(b)     magnesium sulfate does not react with any of the metals

allow there is no change / increase in temperature with any of the
metals

1

(c)     temperature increase
1
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(d)     Level 2 (3–4 marks):
A detailed and coherent plan covering all the steps. The steps include the improvements
and are set out in a logical manner.

Level 1 (1–2 marks):
Simple statements of improvements to the apparatus or steps are made but they may
not be set out in a logical manner.

0 marks:
No relevant content

Indicative content

Simple statements
•        stir the solution
•        use the same amount of each solution
•        use the same concentration of solution
•        put insulation or a lid on the beaker
•        measure how high temperature goes

Coherent statements in a logical order
•        pour a fixed, measured volume of the metal salt solution into a plastic /

polystyrene cup
•        measure and record the temperature of the solution
•        stir and add 1 g of metal to the solution
•        (put a lid on the cup)
•        measure and record the temperature after a set time or measure and record

the greatest / highest temperature
•        calculate and record the temperature increase
•        (repeat each individual experiment at least two more times and calculate the

mean temperature increase)
4

(e)     Activation energy
1

(f)      386 (kJ) / 1370 × 100
1

28 %
1

[10]

(a)      (i)     (-)810

ignore sign

correct answer gains 3 marks with or without working

if the answer is incorrect look at the working up to a maximum of
two

•        bonds broken = (4 × 414) + (2×498) = 2652 kJ

•        bonds formed = (2x803) + (4x464) = 3462 kJ

•        correct subtraction of their bonds formed from their bonds
broken

3

4
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(ii)     because energy needed to break the bonds
1

is less than the energy released when bonds are formed
1

(b)     to provide activation energy

or

to break bonds
1

[6]

(a)     idea that
existing bonds must first be broken

for 1 mark

          (credit molecules / atoms more likely to react when they collide)
energy is released when new bonds form

gains 1 mark

          but more energy is released when new bonds form

gains 2 marks

          or overall reaction exothermic
this breaks more bonds so the reaction continues

for 1 mark
max 4

5

(b)     •    reactant level higher than product level (names of reactants and
     products not required)

•        indication that activation energy required (i.e. the “hump”)

•        any correct indication of nett energy change

          (i.e. between product and reactant levels even if other marks
not gained)

for 1 mark each
3

[7]

(a)     neutron(s)

answers can be in either order
1

6

proton(s)
1

(b)     same number (17) protons or same number electrons

if candidate chooses to quote numbers, they must be correct
1
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different numbers of neutrons (35Cl has 18 and 37Cl has 20)
1

(c)     (i)      −184kJ / mol
correct answer with or without working gains 3 marks

allow 2 marks for 184 kJ / mol

If answer incorrect award up to 2 marks for any two of the steps
below:
•        bonds broken: (436 + 242) = 678 (kJ)
•        bonds formed: (2 × 431) = 862 (kJ)
•        bonds broken − bonds formed
allow ecf for arithmetical errors

3

(ii)     

 

the reactants and the products at the correct level

ignore labels on the axes
1

ΔH correctly labelled
allow −538 if in correct place

1

Ea correctly labelled

correctly labelled endothermic reaction gains max. 2 marks
1

[10]

(a)     CH4     +     2O2     →     CO2     +     2H2O

allow multiples
1

7

(b)     3444 J

if answer incorrect:

one mark for temperature increase = 16.4 °C

one mark for mass of water = 50 g

ecf for one incorrect value gains two marks for correct calculation

no ecf for two incorrect values
3
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(c)     (i)      1276 (kJ per mole)

ignore + or -

if answer incorrect:

[(5 × 413) + 347 + 358 + 467] + [(3 × 495)] = 4722 (1 mark)

[(4 × 799) + (6 × 467)] = 5998 (1 mark)

correct subtraction of calculated energy values (1 mark)
3

(ii)     because energy released when bonds form is greater than energy used when bonds
broken

allow converse

if no mark awarded allow one mark for energy is used to break
bonds

or

one mark for energy is released when bonds form
2

(iii)    products line lower than reactants
1

activation energy labelled
1

overall energy change labelled
1

[12]

(a)
 

two shared pair of electrons

all outer shells complete
1
1

8

(b)     gas
1

small molecules
1

(with) intermolecular forces
1

(so require) little energy to overcome
1
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(c)     calculates sum of all bonds broken:

4× (C–H) + 2× (O=O) = (4×412) + (2×496) = 2640
1

calculates sum of all bonds made:

4× (O–H) + 2(C=O) = (4×463) + (2×803) = 3458
1

overall energy change =

bonds broken – bonds made =

2640 – 3458 = (–)818
1

[9]
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