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INSTRUCTIONS TO CANDIDATES AND INVIGILATORS
Complete all questions. Write your answers to ALL questions in the answer booklet.

1. Reading Comprehension (14 marks)

Read the extract below, which comes from a book about the origins of mathematics. For questions 1 – 7 circle the letter of the answer (A, B, C or D) which you think fits best according to the text. 

Ancient origins

Preceding the use of astronomy and of mathematics for navigation and calendar reckoning there must have been centuries during which men, filled with instinctive wonder and an awe of nature, with irrepressible philosophical drives, patiently observed the movement of the sun, moon and stars. These seers, obsessed by the mystery of nature, overcame the handicaps of lack of instruments and woefully inadequate mathematics to distil from their observations the patterns which are described by the heavenly bodies.

The early farmer learned to watch the face of the sky. He hunted, fished, sowed, reaped, danced and performed religious ceremonies at the times the heavens dictated. Soon, particular constellations received the names of the activities their appearance sanctioned. Sagittarius, the hunter, and Pisces, the fish, are still in the sky.

The heavens decided the time of events. But such imperious masters would tolerate no delay in compliance with their orders. The farmer in many hotter countries, who made his living by tilling the soil which the river covered with rich silt during its annual overflow of the fields, had to be well prepared for the flood. His home, equipment, and cattle had to be temporarily removed from the area, and arrangements made for sowing immediately afterwards. Hence the coming of the flood had to be predicted. Not only in hotter countries, but in all lands, it was necessary to know beforehand the time for planting and the coming of holidays and days of sacrifice.

Prediction was not possible, however, by merely keeping count of the passing days and nights. For the calendar year of 365 days soon lost all relation to the seasons just because it was short by a quarter of a day. Prediction of a holiday or river flood even a few days in advance required an accurate knowledge of the motions of the heavenly bodies and of mathematics that was possessed only by priests. These holy people, knowing the importance of the calendar for the regulation of daily life and for provident preparation, exploited this knowledge to retain dominance over the uninformed masses. In fact, it is believed that many priests knew the solar year, that is, the year of the seasons, to be 365.25 days in length, but deliberately withheld this knowledge from the people. Knowing also when the flood was due, the priests could pretend to bring it about with their rites, while making the poor farmer pay for their performance.

Wonder about the heavens eventually led, via the respectable science of astronomy, to mathematics. Meanwhile, religious mysticism, itself an expression of wonder about life, death, wind, rain and the panorama of nature, became concerned with mathematics through astrology.  Of course, the importance of astrology in ancient religions must not be judged by its current discredited position in most cultures. In almost all these religions, the heavenly bodies, the sun especially, had personalities and cosmic influences over events on Earth. The wills and plans of these bodies might be fathomed by studying their activities, their regular comings and goings, the sudden visitations of meteors, and the occasional eclipses of the sun and moon. It was as natural for the ancient priests to work out a formula for the divination of the future based on the motions of the planets and star constellations as it is for the modern scientist to study and master nature with his techniques.

Even if the heavenly bodies had not been thought to have their own personalities, a scientifically immature people would have had good reasons to associate the positions of the sun, moon and stars with human affairs. The dependence of crops upon the sun and upon the weather in general, the mating of animals at different seasons of the year, and numerous other similar associations, all made such a doctrine credible. To ancient peoples, the coming of the annual flood on just the day that Sirius, the brightest star in the sky, appeared at sunrise meant only one thing: Sirius caused the flood.

Religious mysticism expressed itself directly in the construction and orientation of beautiful temples and pyramids. Although these monumental structures are to be found in many countries today, it is the pyramids of Egypt which have received the most attention in recent times. The pyramids of Egypt were built with special care because they were royal tombs, and the Egyptians believed that their construction according to exact mathematical prescriptions was essential for the future life of the dead.  The orientation of these religious monuments in relation to the heavenly bodies is well illustrated by the temple of Amon-Ra at Karnak, which was devoted to worship of the sun. This building was so positioned that, on the longest day of the whole year, the sun shone directly into the temple and illuminated its rear wall.

1. What was the initial urge which prompted man to study the stars and planets?

A. The need to develop methods of navigation

B. The need for life to be regulated by an accurate calendar

C. A desire to improve the woefully inadequate mathematics of the time

D. The desire to unravel the wonder of nature

2. Primitive farmers made a careful watch of the sky

A. To see when certain activities should be performed

B. To receive the blessing of particular constellations

C. To receive comfort in times of hardship

D. For guidance in their religious rituals and ceremonies

3. Farmers in hotter countries needed to know when rivers would flood because

A. The results could be potentially disastrous

B. Various rituals had to be prepared

C. Their prosperity was dependent on it

D. Their cattle needed to be moved elsewhere

4. What was the principal benefit to early priests of possessing an accurate calendar?

A. It enabled them to maintain their power over the people

B. They knew when they had to perform religious rites

C. They could pretend to cause the annual flood of rivers

D. They received payment from farmers

5. The writer says that in ancient times astrology was

A. Scorned by astronomers and mathematicians

B. Held in similar esteem to the standing of science today

C. Discredited, in comparison to astronomy

D. Primarily used to try to divine the future

6.    What is the ‘doctrine’ referred to by the writer in the sixth paragraph?

A. That the growth of crops was entirely dependent on the sun and weather.

B. That animals were aware of the position of the sun and  moon

C. That events on Earth were connected to the movements of heavenly bodies

D. That Sirius was the most important star in the sky

7.    The writer mentions the temple of Amon-Ra as an example of

A. The importance of the sun in early Egyptian religion

B. A temple which was also used as a royal tomb

C. The advanced building techniques of the ancient Egyptians

D. The mathematical precision with which such monuments were built

2. Summary Skills (16 marks)

Now, in a paragraph of between 50 and 70 words, summarise, in your own words as far as possible, the role played by mathematics in ancient cultures. Write your summary in the answer booklet.

3. Writing (50 marks)

Choose one of the following titles and write an essay of around 500 words in response. You should write your essay in the answer booklet provided.

a) ‘Any adult who does not speak a second language is at a serious disadvantage’. Discuss the extent to which you agree with this statement.

b) How far do you consider that tourism is or can be ‘a place where cultures meet, a catalyst to the transfer of wealth from visitor to visited’? Give examples to support your opinion.
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