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Q1 Mark scheme
Expected answer

(a) (As the Eo cell value increases) ΔHr decreases or ΔHr becomes more 
negative or ΔHr becomes more exothermic.
AND
The more reactive the metal then the greater the energy release will be.
OR
Energy output of both reactions is dependent upon the difference in 
reactivity (of metals). 				            [1]

(b) Independent variable: The (type of) metal
Dependent variable: temperature change or rise or increase
OR
enthalpy change					            [1]

(c)(i) Diagram should indicate a labelled insulated container
AND
a labelled thermometer in the liquid.			            [1]

(c)(ii) Mass of metal before and after
Initial temperature (before metal added)
AND
Highest temperature (after metal added)			            [1]

(c)(iii) Wear gloves					            [1]

(c)(iv) Moles CuSO4 = 0.025 mol, therefore moles of magnesium = 0.025 mol
(minimum) mass Mg > (0.025 × 24.3 =) 0.6075 g
AND
mass required value is greater than 0.6075 g		             [1]

(c)(v) Larger surface area
AND
causes increased rate of reaction			            [1]

(c)(vi) Ensure uniformity of heating (of solution)            [1]

(d) 50.0 × 4.18 × 58.5 = 12 226.5 (J)
ΔHr = 12 226.5 / 0.025 = 489 000 = – 489
1000						            [1]

(e) Complete circuit involving
labelled voltmeter;
labelled salt bridge;
two separate solutions;
(Solutions are) magnesium sulfate or MgSO4 with magnesium or Mg 
rod
and
copper(II) sulfate CuSO4 with copper or Cu rod
Concentration of solution(s) is 1 mol dm–3 or 1 M		             [1]

(f) So that values can be compared			            [1]

(g) Both ΔHr (Zn) and ΔHr (Fe) values which are consistent with the 
prediction in (a).					            [1]
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(c)(v) Larger surface area
AND
causes increased rate of reaction			            [1]

(c)(vi) Ensure uniformity of heating (of solution)            [1]

(d) 50.0 × 4.18 × 58.5 = 12 226.5 (J)
ΔHr = 12 226.5 / 0.025 = 489 000 = – 489
1000						            [1]

(e) Complete circuit involving
labelled voltmeter;
labelled salt bridge;
two separate solutions;
(Solutions are) magnesium sulfate or MgSO4 with magnesium or Mg 
rod
and
copper(II) sulfate CuSO4 with copper or Cu rod
Concentration of solution(s) is 1 mol dm–3 or 1 M		             [1]

(f) So that values can be compared			            [1]

(g) Both ΔHr (Zn) and ΔHr (Fe) values which are consistent with the 
prediction in (a).					            [1]
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