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1. The average pH of the oceans in preindustrial times was about 8.16. It is estimated that the hydronium ion concentration of the oceans could be as much as 2.09 times higher than in preindustrial times by the end of this century. What pH will the oceans be in 2100 if this eventuates?
(3 marks)

 
 

 
 
 


2. Diesel is derived from fossil fuels and is used for transport, for instance in trucks and in some trains and cars, and for electricity production in some power stations. Biodiesel can be used for the same purposes as diesel but can be manufactured from vegetable oils.
Explain why the use of diesel as a fuel for electricity production contributes to global warming but the use of biodiesel for the same purpose does not.
(5 marks)

 



3. Scientists differentiate the naturally-occurring greenhouse effect from the enhanced greenhouse effect. The naturally-occurring greenhouse effect, which has existed for millions of years, describes how the Earth’s atmosphere keeps the Earth’s surface warm enough for life to exist. The enhanced greenhouse effect, which has only existed since the industrial revolution, involves an increase in the surface temperature of the Earth due to the increased concentration of greenhouse gases in the atmosphere resulting from human activities.

a. Volcanic eruptions release enormous quantities of carbon dioxide into the atmosphere. Do volcanic eruptions contribute to the enhanced greenhouse effect?
(2 marks)

 





b. Water vapour is a naturally-occurring greenhouse gas that contributes to the naturally-occurring greenhouse effect. Explain how water vapour is involved in a positive-feedback cycle that is exacerbating the enhanced greenhouse effect.
(4 marks)

 


4. The following sequence of reactions summarise ocean acidification.

Reaction 1			CO2(g) ⇌ CO2(aq)
Reaction 2			CO2(aq) + H2O(l) ⇌ H2CO3(aq)
Reaction 3			H2CO3(aq) ⇌ H+(aq) + HCO3-(aq)
Reaction 4			HCO3-(aq) ⇌ H+(aq) + CO3-(aq)

a. Given that the first three reactions in this sequence are being pushed to the right by the increasing concentrations of carbon dioxide in the atmosphere, explain why reaction 4 is being pushed to the left.
(2 marks)

 







b. Explain how reaction 4 being pushed to the left could indirectly adversely affect an animal at the top of a food chain, such as a blue whale.
(5 marks)

 



5. The recent unprecedented spate of large bushfires in Australia has been widely attributed to global warming. These same bushfires have resulted in the release of an enormous amount of carbon dioxide into the atmosphere due to the combustion of plants and trees. Is the release of these enormous quantities of carbon dioxide into the atmosphere likely to contribute to a positive-feedback cycle that will exacerbate global warming?
(4 marks)

 



6. Which will contribute more moles of greenhouse gas to the atmosphere – the complete combustion of 8 moles of methane gas (CH4) or the complete combustion of 1 mole of liquid octane (C8H18)?
The equations for the complete combustion of methane and octane are given below.

CH4(g) + 2O2(g)  CO2(g) + 2H2O(g)

2C8H18(l) + 16O2(g)  16CO2(g) + 18H2O(g)

(It is not necessary to follow significant figure rules for this question).
(3 marks)
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