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SECTION 1

Answer all the questions in this section.

1. Consider Sources A and B:

Source A

The following is a list of themes which were discussed at the International Rice Research Conference
in the Philippines in 2000:

1. Ways to increase yield in irrigated rice

2. Exploitation and utilization of natural variation in rice plants

3. Breeding for tolerance to climatic factors

4. Breeding rice plants with long-lasting disease resistance

5. Managing fertilizers and pesticides in rice crops

6. Managing water supplies and weed-growth in rice seedling production

7. Impact of modern technology on food safety and on the reduction of poverty

All of these themes depend on the use of modern technology to increase rice production in order to
feed the growing Asian population.

Source B

Safety of Genetically Modified (GM) Foods

  

The accidental introduction of a type of genetically modified maize into the human food chain is just

the latest of many incidents drawing attention to GM foods. In the U.K., the findings about the safety

of genetically modified potatoes led to a heated debate about the safety of GM foods. Since then,

consumers have forced governments around the world to look more closely at the whole issue. In

Europe, there is still considerable confusion and suspicion among the general public and the media

about GM foods. After the experiences with “Mad Cow Disease”, the weight that people give to

assurances from politicians, scientists and the food industry has clearly been reduced. Meanwhile, in

the U.S.A., consumers seem untroubled by the issue. The divergence of opinion has created an

international trade issue between governments.

(a) State the importance to rice farmers of each of the themes listed in Source A. (7 marks)
 
 

(b) In the light of Source B, discuss why American consumers, usually very concerned about health
issues, seem untroubled by GM food concerns, while those in Europe are much more focussed
upon the issue. (5 marks)

(c) In your opinion, do the benefits of genetic modification, implied in Source A, outweigh the fears
referred to in Source B? (6 marks)
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6. The National Aeronautics and Space Administration (NASA) claims that the International Space Station
(ISS) will have benefits in the following areas: Exploration, Research, Business and Education.  A
predicted US$3.7 billion per year will be spent on launching and maintaining the ISS.

The following are some of the research areas the ISS will promote:

! Fundamental Biology Scientists can study gravity’s influence on the evolution,
development, growth, and biological processes of plants and
animals.

! Biotechnology A weightless environment may enable researchers to grow tissue
that has more similar characteristics to tissue in the body than ever
before and to produce protein crystals for use in drug development.

! Human Life Support
Technology

Researchers can develop technology which will enable safe and
efficient human space exploration.

! Materials Science Researchers can use low gravity and low temperatures to better
understand the relationships between the structure, processing and
properties of materials.

! Combustion Science The reduction of gravity will allow scientists to simplify the study
of complex burning processes. At present, combustion is used to
produce 85 percent of the energy we use.

! Earth Science and Space
Science

The ISS will be a unique platform for the attachment of many
instruments to better observe the Earth, its atmosphere and the
universe.

(a) Choose any three of the above research areas, and predict the benefits they might bring to
humans.  Explain your answer. (9 marks)

(b) Suggest ways in which the benefits of the ISS might be achieved on Earth, without its huge costs.
(9 marks)
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7. Study the following extract:

             Dragonair and other airlines, Jetfoil and other carriers, Light Rail Transit (LRT), Mass Transit
Railway (MTR), Kowloon-Canton Railway (KCR), Citibus, Kowloon Motor Bus (KMB), FirstBus, Star
Ferry and the Peak Tram are all essential human transport services in the Hong Kong/Guangdong
region. In addition, taxis are vital means of transportation for people.

            Most heavy goods deliveries rely upon road-transport and there is also a significant river-trade
between Guangdong’s growing industrial base and Hong Kong.

            Most of the above modes of transport rely on the internal combustion engine which has an
efficiency of 32% at best. On the other hand, the best electrical generators, such as those at China Light
& Power’s generating stations can be up to 95% efficient. These generators drive the KCR, MTR and
LRT.

            It has been argued that the reason for retaining the internal combustion engine as the world’s
preferred energy generator relates more to the oil industry’s powerful control over the world’s economy
than to a failure of science and technology in developing better alternatives such as magnetic levitation
railways or efficient fuel cells*.

* A fuel cell allows water to be separated.  The hydrogen and oxygen are then combined in an explosion
to produce clean energy.

(a) Discuss whether Hong Kong has been a victim of the power of the oil industry in its transport
infrastructure development. Suggest ways in which Hong Kong could have met its transport needs
in a better way. (5 + 5 marks)

(b) For years, oil-driven vehicles have been developed and improved at high cost, but today,          
oil-powered transport seems undesirable. Is this evidence of science fighting science? Explain
your arguments. (8 marks)

END OF PAPER
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