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Section A: Test Questions (15 Marks)

Question 1 (4 marks)

Tick whether the following statements are true or false.

Statements True False

a. An exothermic reaction is characterised as always having an activation energy
(Ea) greater than the magnitude of enthalpy change (AH).

b. The only case where the data book cannot be used when writing a
thermochemical equation is if the conditions are not at SLC.

c. The general purpose of both calorimetry and the spirit burner experiment are the
same: to determine the heat of combustion of a particular fuel or food.

d. Ifitis known that 60% of the heat released by a fuel was lost during a practical,
then the fuel’s true AH value is 2.5 times greater than what was initially
calculated.

e. The calibration factor is not necessarily needed when using a calorimeter to
determine the heat of reaction of a particular reaction occurring in that
calorimeter.

f. Bioethanol is produced via anaerobic fermentation by bacteria.

g. A major reason as to why fossil fuels are used in society as opposed to biofuels
is due to the fact that they are typically less oxidised.

h. The process by which humans obtain energy from proteins is known as cellular
respiration.
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Question 2 (6 marks)

Joe was playing around in his chemistry class. He was experimenting with a calorimeter by bubbling in ammonia

gas, and watching it dissolve in the water.

a.

C.

If Joe sees the thermometer’s temperature drop, state whether the reaction of ammonia gas dissolving in water
is an endothermic or exothermic process. Justify your answer. (1 mark)

If Joe bubbled 10.4 g of NHj3 into the calorimeter and observed the thermometer’s reading go from 25.0°C to
21.5°C, and his teacher tells him that this particular calorimeter had a calibration factor of 20 kJ/°C, write the
thermochemical equation for the process taking place. (3 marks)

If the energy required to break the bonds in the reactant molecules is known to be 250 kJ/mol, complete the
following energy profile diagram. Ensure to label the reactants and products, as well as the activation energy,
Ea, and AH values. Use your AH value from part b. (2 marks)
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Question 3 (5 marks)

The following set up was constructed by Om to determine the heat of combustion of propanol, C3H,OH, as it is
not found in the literature available to him at school.

Thermometer

Boaker

Water

Tvipo.sl

Spivit burner

Propanol
“uﬂ'pvoo‘f’ mat

a.  Write the full balanced equation for the complete combustion of propanol at SLC. (1 mark)

b. If he measures the mass of the spirit burner as 52.2 g after the experiment but it was 55.5 g before the
practical, calculate the amount, in mol, of propanol combusted. (1 mark)

c. Given that the temperature of the 250 mL of water started at 25°C, and increased by 10.0°C before turning the
spirit burner off, calculate the energy absorbed by the water, in kJ. (1 mark)

d. 1f Om knows that only 35% of the heat released by the propanol was absorbed by the water, calculate the
theoretical molar heat of combustion of propanol. (2 marks)
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Question 4 (5 marks)

Petrol is commonly used in motor vehicles as an energy source. Recently, however, a blend between ethanol and
petrol, E10, is growing popularity due to the sustainable production of ethanol.

a. Outline the process by which petrol is obtained. (1 mark)

your reasoning. (2 marks)

b. Interms of fuel performance, state which of the two alternatives, petrol or E10, drivers would prefer. Explain

equations. (2 marks)

¢. Your eco-friendly uncle - who does not study VCE Chemistry - asks you the following question: “Even if we
had a motor fuel which was pure ethanol, would it not still be harmful to the environment as it releases net
CO, emissions upon combustion?”” Detail a valid response to your uncle, ensuring to include any relevant
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