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Part A - Short-answer questions

1 The busiest period of the day for a major internet search engine during
September 2005 was between 6:00am and 12:00 noon. On average, the internet
search engine answered 2 000 queries per second between 6:00am and 12:00
noon each day.

a On average, how many queries did the internet search engine answer
between 6:00am and 12:00 noon each day in September 2005?

1 mark

During its first day of operation in June 1998 the internet search engine
answered 2 million queries. On the corresponding day in June 2005 the internet
search engine answered 100 million queries.

b What was the percentage increase in the number of queries answered per
day from June 1998 to June 2005?

1 mark

In June 2005 the average daily number of queries answered by the internet
search engine was 100 million. The average percentage increase per year in the
daily number of queries answered in the previous three years was 75%.

c If this rate of increase continues, in which year will the average daily
number of queries answered by the internet search engine exceed 
500 million?

2 marks
Total 4 marks

Please go on to the next page
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2 A local council is redeveloping an extensive public park. It commissions a design
for a large water feature. This feature will consist of eight fountains set into a
circular concrete plinth.

The outer diameter of the plinth is 52.00 metres and the inner diameter is
50.00 metres. The depth of the plinth is 0.75 metres. The designer uses the
formula below to calculate the approximate volume of concrete needed to make
the plinth.

a Use the formula to calculate the approximate volume of concrete needed
to make the plinth for the water feature. 

2 marks

V =  0.79 (D   - d  ) t

where V is the volume of concrete needed to make the plinth in cubic metres

D is the outer diameter of the plinth in metres

d is the inner diameter of the plinth in metres

t is the depth of the plinth in metres

22



The 8 identical fountains will operate at the same time for a period of 
5 minutes and then switch off. The water will drain back into a reservoir in the
centre of the plinth to be re-used. Each fountain will spray water at a rate of
5.5 litres per second.

b What is the minimum amount of water required for all the 8 fountains to
operate for 5 minutes?

1 mark

At an entrance to the public park a plan of the park, drawn to a scale of 
1 : 1 250, is displayed on a notice board. A rowing club wants to hold a 
1 000-metre race on a boating lake in the park. The club secretary measures
the length of this lake on the plan as 784 millimetres.

c Based on this measurement, is the lake long enough to allow the rowing
club to hold a 1 000-metre race? Show calculations to justify your answer.

2 marks
Total 5 marks
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3 A large hotel chain has hotels in the United Kingdom (UK) and the rest of
Europe. They have 90 hotels in the UK and another 55 in the rest of Europe.

a Approximately, what fraction of the chain's hotels are in the UK? Give
your answer as a simple fraction.

1 mark

A couple from London plan a 2-night autumn break in Paris. They compare
offers on the internet. 

Hotel chain
£299 per couple for 2 nights bed and breakfast with dinner on the first night
Travel not included

Travel company
£169 per person for 2 nights bed and breakfast including travel 
(return flights) 

Eurostar travel by rail costs £59 per person for the return journey to Paris
and the couple estimate that they will spend 35 euros(€) each on dinner when it
is not included in the offer.

b Which offer is cheaper, the hotel chain's offer with return travel by
Eurostar or the travel company's offer, assuming that the couple eat
dinner on both evenings? Ignore any additional expenses, such as travel to
the airport or railway station. Show calculations to support your answer.

2 marks

1 pound (£)  =  1.65 euros (€)

Please go on to the next page



The hotel chain offers short weekend and long weekend spring breaks in the
United Kingdom. The cost per person for bed and breakfast and the cost per
person for dinner are the same on both weekend spring breaks.

Short Weekend Spring Break £144 per couple
Includes 2 nights bed and breakfast with dinner at your hotel's restaurant on
the first night for each person

Long Weekend Spring Break £230 per couple
Includes 3 nights bed and breakfast with dinner at your hotel's restaurant on
the first and second nights for each person

c Use this information to form two equations about the cost per person for
one night's bed and breakfast and the cost per person for one dinner on a
weekend spring break.

1 mark

d Use your equations to find the cost per person for one night's bed and
breakfast and the cost per person for one dinner on a weekend 
spring break.

2 marks

e Show how to check your answers to part d.
1 mark

Total 7 marks
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4 The swimming pool at a leisure centre is 25 metres long and 12 metres wide.
The deep end is 10 metres long with a depth of 2.0 metres. The floor of the
rest of the pool slopes uniformly from a depth of 2.0 metres at the deep end
to a depth of 0.8 metres at the shallow end.

a How much water will the pool hold when it is full to the brim?
3 marks

'Standing water' is defined as a depth of less than 1.5 metres of water.
A marker shows this depth on the side of the pool.

b What is the distance (d) from the shallow end to the standing 
water marker?

3 marks



A nearby town has an open-air swimming pool. This pool also has an area of
standing water and a deep-water area.

Health and Safety regulations limit the number of bathers allowed to use a
swimming pool. The table below summarises these regulations.

c What is the maximum number of bathers who can use the open-air pool if
Health and Safety regulations are satisfied?

2 marks
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To fill the open-air pool to the brim requires 300 cubic metres of water. To
clean the water in this pool, a filter pump circulates the water in the pool so
that the equivalent of the full volume of water in the pool is filtered 
every 2.5 hours.

The pump is rated for water flow in gallons per hour.

d What rate of water flow is required through the pump in order to
circulate the full volume of water in this pool every 2.5 hours?  Give your
answer to the nearest 1 000 gallons per hour.

2 marks 
Total 10 marks 

1 gallon is equivalent to 4.55 litres

Please go on to the next page
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5 Manufacturers of mobile phones predict that the revenue from games
downloads will increase significantly between the years 2003 and 2008. 
The pie charts below show the revenue from games downloads on mobile phones
recorded in 2003 and predicted for 2008 in different regions of the world.

a Compare and interpret the pie charts for 2003 and 2008. Make two
comments with numerical comparisons to describe the expected change in
the pattern of revenue from games downloads between 2003 and 2008.

2 marks

1 billion is equal to 1 000 000 000



b Use the data in the charts to calculate how much greater the revenue
from games downloads on mobile phones in the Americas is expected to be
in 2008 than it was in 2003. 

2 marks

The average increase in world revenue from games downloads on mobile phones
is predicted to be 30.7% per year. The following formula can be used to predict
the total world revenue from games downloads on mobile phones for 2010.

c Use the formula to predict the total world revenue from games downloads
on mobile phones for 2010.

2 marks
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where Rn is the predicted total world revenue in dollars for 2010

Ro is the total world revenue in dollars for 2003

p is the average percentage increase in world revenue per year

Please go on to the next page
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Market researchers compare the average revenue per individual in the
population (ARPI) from games downloads on mobile phones for Japan with those
for Europe and the Americas in 2003. The recorded annual revenue from games
downloads on mobile phones for Japan in 2003 was $0.572 billion.

d What was the ARPI for Japan in 2003?
1 mark

In 2003 the ARPI for Europe was approximately $0.15.

e Approximately, what was the ratio of the ARPI value for Europe to the
ARPI value for Japan in 2003? Give your answer in its simplest form.

1 mark
Total 8 marks

Please go on to the next page
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Part B  - Extended-answer question

6 The pupils in Year 6 classes in a primary school investigate the growth 
of plants.

Pupils in one of the Year 6 classes grow Giant Yellow sunflowers from seed.
After 15 weeks, they measure the height of each sunflower to the nearest
centimetre. Their measurements are summarised in the table below.

a Use the data in the table to draw a cumulative frequency graph for the
distribution of the heights of the Giant Yellow sunflowers.

5 marks 

b Use your graph to obtain estimates of the median height and the
interquartile range of the heights of the Giant Yellow sunflowers.

3 marks

c Calculate an estimate of the mean height of the Giant Yellow sunflowers
grown by the pupils.

3 marks

Pupils in the other Year 6 class grow Sunburst Orange sunflowers and measure
the heights of these sunflowers.
The results for the Sunburst Orange sunflowers are 

•• median height 154.9 centimetres
•• interquartile range of heights 32.1 centimetres 
•• mean height 153.8 centimetres



d Compare your results for the Giant Yellow sunflowers with the results for
the Sunburst Orange sunflowers. Interpret and comment on your findings.

2 marks

The Year 6 pupils decide to sell 60 pots of Giant Yellow sunflowers at the
school's Summer Fair.  They estimate their costs for the 60 potted sunflowers
as

•• 5 packets of seeds at £1.99 per packet
•• 4 bags of compost at £2.95 per bag
•• 60 large pots at £3.25 each

The pupils want to cover their costs and donate all the profits to the school
fund. The target for their donation is £65.00.

e What is the minimum price the Year 6 pupils must charge for each potted
sunflower if they are to reach their target?

2 marks

f Show, by estimation, how to check your answer to part e.
1 mark

Total 16 marks
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