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Part A - Short Answer Questions

1  To make people more aware of the nutritional value of the food they eat, the
Government is running a Healthy Eating Campaign. Packaging on all food
products carries nutritional information.

The tables below give nutritional information for rye bread, houmous and
orange juice.

Nutritional Information for Rye Bread, Houmous and Orange Juice

RYE BREAD

Typical Values per 100g

ENERGY 223 kcal
SODIUM 0.44g
HOUMOUS

Typical Values per 100g

ENERGY 312 kcal
SALT 1.59

ORANGE JUICE
Typical Values per 100m|

ENERGY 43 keal
SODIUM 0g
FOLIC ACID 26pg

Rye bread is sold in 800-gram loaves with 12 equal slices per loaf.

For her lunch, an office worker makes a sandwich with two slices of rye bread
and 25 grams of houmous filling.

She also has 250 millilitres of pure orange juice.

a How many kilocalories of energy does the office worker obtain from her
lunch?

2 marks
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The Healthy Eating Campaign suggests that the recommended daily amount of
folic acid for women between the ages of 16 and 45 years should be 2 x 10“g.

1 ug is equal to 10

b  Approximately, what fraction of the recommended daily amount of folic
acid for women between the ages of 16 and 45 years is present in the
office worker's 250 millilitres of orange juice? Give your answer in its
lowest terms.

2 marks
Total 4 marks

Please go on to the next page
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A family want to replace their old car with a new one advertised at a price of
£12077.00 They arrange to buy the car by paying a deposit of 20% of the
advertised price and then a monthly payment of £196.34 for 60 months.

a How much do the family pay for their new car in total?
1 mark

A car magazine gives details of the annual decrease in value for the car they
want to buy.

Annual decrease in value
Year 1 Year 2 Year 3
32% 12% 14%

When the family buy the car its value is £12077.00

b  According to the information in the car magazine, what will be the value of
the car after 3 years?

2 marks
The following information relates to the cost to the family of running
their new car
o insurance is £756 per year
o road tax is £165 per year
o petrol costs 83.9p per litre
o petrol consumption is 42 miles per gallon

1 gallon is equivalent to 4.55 litres
The family drive an average of 9 000 miles per year.
C Use the information to calculate an estimate of the average
cost per month for the family to run their new car.

2 marks

d Use estimation to check your answer to part c.
1 mark
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In his 2003 budget statement, the Chancellor of the Exchequer estimated that
the total UK fuel tax revenue from licensed cars would be £21 billion if a fuel

tax of 56p was paid on every litre of fuel bought.

1 billion is equal to 1 000 000 000

In 2003 there were 2.8 x 107 licensed cars in England.

Using the Chancellor of the Exchequer’s estimate in 2003, what is the
average number of litres of fuel that one licensed car in England would

consume?
2 marks

e

Total 8 marks

Please go on to the next page
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A gardener digs up his lawn to replace it with a rectangular gravelled area.
There will be three identical circular beds of soil in the gravelled area. In each
circular bed of soil, climbing plants will be grown up bamboo rods arranged in
the shape of a cone. The diagram shows the design of the gravelled area.

Diagram not
to scale

Length 5.5m

Width 2.0m w

-
Circular bed Bamboo rods Gravelled area
filled with topsoil set into topsoil

The gardener fills the identical circular beds, 1.5 metres in diameter, with soil.
He gets information about the cost of gravel from a DIY store so that he can
Till the gravelled area with gravel to a depth of 50 millimetres.

GRAVEL

> IDEAL FOR GROUND GOVER
> ONE BAG WILL COVER 0.4m° AT A DEPTH OF SO0mm

BUY 4 BAGS
GET STH BAG

FREE
ﬂZ-BSPEHBAB
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a  What will be the cost of gravel for the gravelled area if the gardener

buys it from the DI1Y store?
3 marks

Bamboo rods, for supporting climbing plants, will be used to build cone-shaped
structures with a vertical height of 2.0 metres. The bottom end of the rods
will project 250 millimetres below the soil surface and the rods will converge
and cross at a point 150 millimetres from their top end.

Cone-shaped structure made from bamboo rods

Diagram not
to scale

Bamboo rod
used for cone-shaped
structure

Soil surface

——

b What will the length of each bamboo rod for the cone-shaped structure

need to be?
2 marks
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The gardener plans to make a shrubbery in another part of the garden where
he will grow two types of shrubs, cornus and photinia. He has a budget of £150
to spend on these shrubs. His shrubbery has space for a total of 16 shrubs.
The garden centre charges £8.50 for each cornus shrub and £10.50 for each
photinia shrub.

C Use this information to form two equations about cornus shrubs and
photinia shrubs, if all the available space in the shrubbery and all the
budget are used.

1 mark

d Use your equations from part c to find how many cornus shrubs and
photinia shrubs can be bought, if all the available space in the shrubbery
and all the budget are used.

2 marks

e  Show how to check your answers for part d.
1 mark
Total 9 marks

Please go on to the next page
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4 A building company applies for planning permission to build new houses on a
piece of land. The rough plan shows the dimensions of the piece of land using a
scale of 1 : 500

The piece of land for new houses

360mm

The area of the piece of land must be registered in hectares.

1 hectare is equal to 10 000 square metres

a  What is the area of the piece of land in hectares?
3 marks
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The diagram shows the profile of one of the new houses to be built, viewed
from the nearest dwelling.

Profile of one of the new houses to be built viewed from the nearest dwelling

Diagram not
to scale

Ho'use
Front Back

Angle of sight = 20°
Viewpoint &~/ oo

Building regulations state that the height (h in diagram) of a new house cannot
be more than 10 metres when viewed from the nearest dwelling along a 20°
angle of sight.

b IT the builder makes the distance from the edge of the terrace to the
front wall of the new house 4 metres, will the house meet the building
regulations? Show calculations to support your answer.

3 marks

An estate agent advertises the new houses for sale. The advertisement quotes
the price per square foot of floor area for each house. The floor area of one
of the houses will be 120m?. This house will be priced at £210 000.

1 metre is equivalent to 3.3 feet

¢  What is the price per square foot of floor area for this house in the
estate agent’s advertisement?
1 mark
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12

The estate agent finds a buyer for another of the houses priced at £220 000.
During the year 2004, the value of property in the area increased by 6% and
6% per year after that.

d IT the value of property in the area continues to increase at the same
rate as it did in 2004, how many complete years from 2004 will it take for
the value of this house to exceed £300 000?

2 marks
Total 9 marks

Please go on to the next page
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5 A grandmother receives a large sum of money from an investment.
She decides to distribute £50 000 of this by

o investing a sum of money to provide for her grandson's university
education in 5 years time

o giving her daughter the money she needs to pay off the balance on her
mortgage

o donating the remainder of the sum to three charities, the RSPCA, the
PDSA and WWEF, intheratio3:2:1

She estimates that her grandson will need £25 000 for his university education
in five year's time. She negotiates an investment with a bank at a fixed rate
of 6.05% interest per year. This formula is used to calculate the value of the
fixed rate investment

i t
F—P[1+ mj

where Fis the final amount (£)
P is the amount invested now (£)
i is the % rate of interest per year
t is the time in years

a  Use the formula to calculate how much money the grandmother should
invest to provide a final amount of £25 000 in five years time for her
grandson®s university education. Give your answer to the nearest £10.

2 marks

The PDSA charity receives £2 287.52 from the grandmother*s £50 000.

b How much does she give her daughter to pay off the balance on her
mortgage?
2 marks
Total 4 marks
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Part B - Extended Answer Question

Call centres are increasingly being used to provide customer service and
generate business. The time between a caller being connected to the company

and being transferred to a customer services operator is significant. 1t is
called the *call waiting time".

The annual report for a large international call centre business includes the
graph below showing average call waiting times each month for three successive

years, 2000 to 2001, 2001 to 2002 and 2002 to 2003.

Monthly average call waiting times
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Identify one similarity and one difference in the annual distributions of
the monthly average call waiting times for the three years shown.
2 marks
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A small company generates most of its business through telephone contacts.
It has installed a computer programme to monitor incoming calls. The

programme collects *call waiting times".

The table shows the results for call waiting times for the first three-month
period the computer programme is in operation.

Call waiting

_ times 0<s<10(10<s<20(20<s<30|30<s<40(40<s<50[{50<s<60(60<s<70
(in seconds)

Number of

calls 103 253 744 475 228 151 41

Cumulative

frequency 103 356 1100 1575 1803 1954 1995

b  Use the data to draw a cumulative frequency graph for the call waiting

times.

5 marks

What is the interquartile range for call waiting times? On your graph show
how you found the interquartile range.

2 marks

The management of the company carry out a review of the call waiting times.
The review shows that in 2003, the company received 7 980 incoming calls. Of
these, 1 in 12 were routine incoming calls that could be answered by an

automatic messaging system and the mean value for call waiting times was

31 seconds.

d

Use the mean value to calculate an estimate of the number of hours of call

using an automatic messaging system.
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The computer also collects "call handling times®. This is the length of time the
caller talks to a customer services operator.

The table shows call handling times for the first three-month period the
computer is in operation.

Call handling times(s) Number of calls

1-100 96
101 - 200 265
201 - 300 409
301 - 400 743
401 - 500 399
501 - 600 83

TOTAL 1995

e Use this data to calculate an estimate of the mean call handling time.
3 marks

The company considers changing its system to use 0800 numbers. By doing so it
expects a 10% increase in the number of incoming calls. Last year, the company
handled 7 980 incoming calls with a mean call handling time of

340.8 seconds. Using the 0800 system, it would pay for incoming calls at a call
charge rate of 6 pence per minute.

T  Calculate the expected cost per year to the company of incoming calls if it
uses 0800 numbers.

2 marks
Total 16 marks

End of test
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