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| Mall shoppers |

A large shopping mall records the number of people who entered the mall on one Saturday.

The graph below shows the number of people, p, in thousands per hour, who entered the mall
t hours after the mall opened at 9 am.
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| Length of retirement |

The Office for National Statistics reported on the life expectancy of people in the UK when they
reach the state pension age. The report, in February 2009, gave the life expectancy, by sex, for
people who reach this age. The data shown in the graph below refer to people who reach this age
during the years 1981-2009. At the beginning of this period, the state pension age was sixty-five
for men and sixty for women.

Currently, a person’s life expectancy is increasing. Thus life expectancy on reaching the state
pension age initially shows an increase. However, as the age at which people reach the state
pension age is changed, life expectancy after reaching the state pension age will reduce. The data
reflect the pension age increases which had been announced by February 2009.

The graph below shows the life expectancy, L years, for a person reaching the state pension age on
1 January of each year.
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Ruth is calculating the potential value of her investment. Ruth has invested £v in a bond which she
expects to increase in value by a constant percentage each year.

The rate of increase in the value of the investment is directly proportional to the value of the
investment at the start of that year.

This can be expressed by the differential equation

dv

=
a7

where A is a positive constant.

Tim is sitting on a garden swing which is swinging.
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