
Mark Scheme - PI4.1 Enthalpy Change for Solids and Solutions 
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7. (a) (i) Mr (CuSO4.5H2O) = 249.7 [1] 

(ii) I. Moles of copper(II) sulfate  

= 0.250 x 250/1000 = 6.25 x 10-2 moles (1) 

Mass = 6.25 x 10-2 x 249.7 = 15.6 g (1) [2] 

II. 1 mark each for:

Weighing method
Dissolve copper sulfate in a smaller volume of distilled water
Transfer to 250.0 cm3 volumetric / standard flask
Use of funnel
Wash funnel / glass rod / beaker with distilled water into
volumetric flask
Add distilled water up to mark
Shake solution / mix thoroughly 5 max [5] 

QWC: organisation of information clearly and coherently; use of 
specialist vocabulary where appropriate [1] 

(b) (i) Powder has a greater surface area (1) so gives a higher rate of reaction 
(1) [2] 

(ii) Extrapolate lines from start (level at 21.3°C) and end (through points
at 180-270 seconds) (1)

Temperature rise = 6.0°C (Range 5.8-6.2°C) (1) [2] 

(iii) I. Moles = 0.250 x 0.05 = 1.25 x 10-2 moles [1] 

II. Zinc is the limiting reagent / Copper(II) sulfate is in excess [1]

III.    ΔH = -(50)x 4.18 x 6.0 ÷ (6.12 x 10-3) (1)

ΔH = -204902 J mol-1

ΔH = -205 kJ mol-1 (1) [2] 

IV. Enthalpy measures chemical energy, and as heat energy
increases, chemical energy must decrease [1] 

Total [18] 

PMT
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