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5.1Energetics

Question Paper

Course DPIB Chemistry
Section 5.Energetics / Thermochemistry
Topic 5.1Energetics
Difficulty Easy
Time allowed: 50
Score: /35
Percentage: /100
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Questionla

a)
Chemical reactions can be exothermic orendothermic. State which type of reactionis indicated by a decreasein
temperature.

[1mark]
Question1b
b)
State the type of reactionin which the energy of the system decreases.

[1mark]
Questionlc
c)
Thereaction of propane with oxygen is represented by the following equation

C3Hg+50,53C0,+4H,0  AH=-2219kJmol"’

State the classification of the enthalpy changeis occurring in this reaction.

[Tmark]
Question1d
d)
Define the term enthalpy of formation, AH¢, and state the standard conditions.

[6 marks]

Page 2 of 8

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2a

a)
Define the term enthalpy change of reaction, AH,.

[2 marks]

Question 2b

b)
The equations below can be identified as any of the following enthalpy changes. |[dentify the enthalpy change foreach
reaction.

¢ Enthalpy of reaction, AH,

e Enthalpy of formation, AH¢

« Enthalpy of combustion, AH

* Enthalpy of neutralisation, AH eyt

CoH5OH (1) + O2(g) > CO2(9) + HoO (1) ciev e e et s e
CaS0Oz(S) >CaO(S) + SO (Q) wvrvervrrverersern s s srssrssrssre s

HCl(aqg) + NaOH (ag) > NaCl(aq) + HoO (1) ....vc v i e e e

[3 marks]
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Question 2¢

c)
Hydrochloric acid, HCI(aq), and sodium hydroxide, NaOH (aq), react as follows

HCl(aqg) + NaOH (ag) > NaCl(aq) + H,O(l) AH, =-57.9kJ mol-

Determine the enthalpy change, in kJ, when 25 cm?3 of 0.5 mol dm~2 hydrochloric acid reacts with 25 cm?® of 0.5 moldm™3
sodium hydroxide. Give youranswer to 2 decimal places.

[2 marks]
Question 3a
a)
Astudent setup apparatus for a calorimetry experiment as shown below.
Suggest suitable materials forthelid and cup. Justify youranswer.
Thermometer -
(reading to 0.2°C)
Lid
Reaction mixture -
(50 cm3) Cup
[3marks]
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Question 3b

b)
The student added excess zinc powder to the cup with 50.0 cm?3 of 1.0 mol dm~3 copper(ll) sulfate solution in a calorimeter.
Thereaction equation was as follows:

Zn(s)+CuSO4(aq) > ZnSO4(aq) + Cu(s)

The maximum temperaturerise was 22.6 °C. Using section 1 of the data booklet, determine the enthalpy of reaction, in kJ.
Giveyouranswerto 2 significant figures.

Calculatethe energy change, g ..

Calculate the number of moles of copper(ll) sulfate solution ...

Calculate the enthalpy change of thereaction ................

[3marks]
Question 3¢
c)
Another calorimetry experiment was set up to determine the enthalpy of combustion forethanol.
:;;sulating Thermometer
Draught
Vialer shield
Copper can ———
Spirit
burner
Define standard enthalpy of combustion, AH,..
[2 marks]
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Question 3d

d)
0.61gof ethanol, C,HsOH, was burnedin a spirit burnerand used to heat 100 cm?® of waterin a copper calorimeter. The
temperature of the waterrose by 40 °C.

i)
Using section1and 2in the data booklet determine the energy, in joules, for this reaction.
ii)

Convertyouranswer to part (i) into kilojoules.

[2 marks]
Question 3e
e)
Calculate the enthalpy change forthe combustion of ethanol.
Determine the moles of ethanol ........cccovviiiirenn
Determine the overallenthalpy change ...,
[3marks]
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Question 4a

a)
4.00 g of powderediron was reacted with 25.0 cm? of 2.00 mol dm~3 copper(ll) sulfate solution in an insulated beaker.
Temperature was plotted against time.

Temperature / °C
80 4

60 - , , /h%\

) /

20 T T T T T T
0 100 200 300 400
Time/s

Estimate the time at which the powderediron was added to the beaker.

[1mark]

Question 4b

b)

Astudent added pointY to the graph.

i)

Statewhat pointY indicates on the graph.

ii)

Assuming thereis no heatlossin the experimentandthe heat changeis instantaneous, using the graph, determine the total
temperature change.

[3marks]

Page 7 of 8

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 4c

c)
Explain why the student has recorded the temperature of the copper sulfate solution for a period of time before adding the
iron powder.

[1mark]

Question 4d

The studentusedthe equation g = mcAT to calculate the enthalpy change for the reaction that took placein the beaker.
Statethevalue that the student shoulduse form.

[1mark]
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