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(b) | M diagram ofabetled polystyrene cup i beaker AND containing abelied aqueous copper(l]) sufate 2
M2 diagram of fres-standing labelled thermometer with bulb clearly wittin the soluton
1(e) | M plots afer 4 mins and curved e of best ft back from 10 mins to S min 2
M1: extrapolation to 4 mins and correct subtracion o detemmine AT
6) | Mtz energy released =25.0) x4.18 x AT in 1(c) = (2560.5)J 2
M2: enthalpy change of reaction = (M111000)1.25 x 10 = 205 (kJmor-)
X [ no change /effect 1
AND zinc s already) in excess
1(eNi) | (heat oss) increases 1
AND increased energy output/temperature rise OR more exofhermic change occurs
(6N | no change refiect 1
AND twice the energy output nulfled  cancelied out by twce the volume of water o be heated
Question Answer Marks
2@) | M1: 250 cm) volumetic ask. 4
M2 dissolve the soid/ acid salt (1.89) (inthe beaker) (using istled) water
M3: transfer/add o a (250 c volumetri) flask AND rinse (with cistlled water)
M4 top up to mark (with distled water)
206X) | o ensure that (exacty) 25.0 v of solution has been delivered nto the flask 1
20)@ | measuring cyinder 1
20)@) | difult o ses the 0.00 e 1
206)) | (two) tres reacings within 0.1(0)(em) of each other 1
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1 Zinc metal reacts with aqueous copper(II) sulfate.
Zn(s) + CuSO,(aq) — Cu(s) + ZnSO,(aq)

The enthalpy change of this reaction, AH, can be determined by adding excess zinc powder to a
measured volume of 0.500 mol dm™ aqueous copper(II) sulfate.

The temperature of 25.0cm® of 0.500moldm™ aqueous copper(Il) sulfate is recorded for three
minutes. At four minutes 3g, an excess, of zinc powder is added and the mixture is continuously
stirred. The temperature is recorded at times shown in the table.

time/min [ 0 [ 1| 2|3 4|5 |5y 6 |er|7]8] 9|10
)?g"e'a‘“'e 18 [195|195|195 325| 38 | 36 | 34 | 33 325|315 31 | 31

(a) Use the results table to deduce the graduations on the thermometer that is used to record
these temperature readings.

m

(b) Draw a labelled diagram of the apparatus set up at one minute.

2
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(¢) Plot a graph of temperature (y-axis) against time (x-axis). Use a cross (x) to plot each data
point. Draw a line of best fit during cooling

Extrapolate the cooling curve back to four minutes and determine the temperature change
during the reaction.
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(d) Use the formula AH = —mcAT to determine the enthalpy change of reaction, AH, in kJmol™
Assume:

o mass of 1.00cm?® of solution = 1.00g
o c=418Jg7K"

AH= kJmol [2]

(e) Heat loss is a major source of error in the results of this experiment
Suggest how the following changes would affect the amount of heat loss, if at all
Explain your answer in each case
(i) The mass of zinc is doubled
effect on heat loss
explanation
m

The concentration of 25.0cm? of aqueous copper(Il) sulfate is doubled. The amount of
zinc used is still an excess.

effect on heat loss
explanation
m

The volume of 0.500 mol dm™ aqueous copper(I]) sulfate is doubled. The amount of zinc
used is still an excess.

effect on heat loss
explanation

m
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