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Question 1 (**+)

Miss Velibright started working as an accountara iarge law firm in the yea2001.

Her starting salary waf22,00( and her contract promised that she will be reogia
pay rise 0f5% every year thereafter. Miss Velibright plans toresin2030.

Find to the nearedi, ...
a) ...her salary in the ye&2030.

b) ... her total earnings in employment for the ye2@91 to 2030, inclusive.

|£90,555, |£1,461,65%

Question 2 (***)

The maximum speed, in mph, that can be achieveddh of the five gears of a sports
car form a geometric progression.

The maximum speed obtained in first geaB&mph while the car can achieve a
maximum speed af62 mph-in fifth gear.

Find the maximum speed that can be achieved id tear.
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Question 3 (***)

Grandad gave Kevi10 on his first birthday and he increased the ambyr20% on
each subsequent birthday.

a) Calculate the amount of money that Kevin receiveunf his grandad on his
10" birthday

Kevin received the last birthday amount of monegnirhis grandad on hig™"
birthday and on that birthday the amount he reckeseeeded1000 for the first time.

b) Show clearly that

2
n>——-——+1,
logyo(1-2)

c) State the value of.

|£51.60, [n=27|
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Question 4 (***+)

The manufacturer of a certain brand of washing nm&ciks to replace an old model
with a new model. There will be a “phase out” pdrfor the old model and a “phase
in” period for the new model, both lastir# months and starting at the same time.

On the first month of the phase out peri6@00 old washing machines will be
produced and each month thereafter, this figurereduce by20%.

a) Show that on the fifth month of the “phase out” ipdr2048 old washing
machines will be produced.

b) Find how many old washing machines will be produdedng the “phase out”
period.

On the first month of the “phase in” perid®00 new washing machines will be
produced and each month thereafter, this figureimdtease by5%.

c) Calculate how many new washing machines will belpeced on the last month
of the “phase in” period.

On thek™ month of the “phase in/phase out” period, for flet time more new
washing machines will be produced than old washiaghines.

d) Show thatk satisfies

21 k-1

— >5.
16

e) Use logarithms to determine the valuekaf

24881 or 2488, (3071 or 307, k=7

) TR
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Question 5 (***+)

In a certain quiz game contestants answer questionsecutively until they get a
guestion wrong.

They win £10 for answering the first question correctl§20 for answering the
second question correctl£40 for answering the third question correctly, ancacso
that the amounts won for each successive que&ianarm of a geometric series.

When contestants answer a question wrong their gaimeer and they get to keq%
of theirtotal winnings up to that point.

Connor answer$ questions correctly.
a) Show that Connor wofi31.

The highest prize won in this game, by a contestaiéd Ray, wa€2,097,15..

b) Use algebra to find the number of questions thgtdaaswered correctly.

Full workings, justifying every step in the calcidas, must be shown in
this part of the question.
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Question 6  (***+)

Four brothers sharefl1800 so that their shares formed the terms of a geatnetr
progression.

Given that the largest share wégimes as large as the smallest share, determée th
individual amounts each brother got.

£120, £240, £480, £9
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Question 7 (***+)

A steamboat uses tonnes of coal to cover a standard journey desifmetourists.

Due to the engines becoming less efficient, thamsb®at requires in each journg$o
more coal than the previous journey.

a) Calculate, in tonnes correct to three decimal @ace
i. ... the amount of coal the steamboat will use orte¢héh journey.

ii. ... the total amount of coal the steamboat will usethe first ten
journeys.

The company that owns the steamboat has stockedthB60 tonnes of coal and
plans to use all the coal during a single tougsts®n.

b) Assuming that in the first journey the steamboadus tonnes of coal, and
the consumption of coal increased 286 in each subsequent journey, show
clearly that

1.02' £ 2.4,
wheren is the total number of journeys during a singlerist season.

c) Hence, or otherwise, determine the maximum numigowneys that the
steamboat can make a single tourist season.

[5.974, [54.749,
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Question 8 (****)

Max is revising for an exam by practicing papers.

He takes3 hours and20 minutes to complete the first paper abicdhours andl5
minutes to complete the second paper.

It is assumed that the times Max takes to compésteh successive paper are
consecutive terms of a geometric progression.

a) Assuming this model, show that Max will take appnoately ...
i. ... 176 minutes to complete the sixth paper.
il. ... 35 hours to complete the fird2 papers.
Max aims to be able to complete a paper in under@urs.

b) Determine, by using logarithms, the minimum numbgkpapers he needs to
practice in order to achieve his target accordintipis model.
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Question 9 (****)

The amount of£3350C is to be divided into three shares, so that theetlshares form
the terms of a geometric progression.

Given that the value of the smallest shar€2600, find the value of the largest share.

£24500
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Question 10  (****)

The figure above shows a patternSotircles, touching externally, whose centres lie
on a straight line of length units.

The radii of these circles form a geometric progi@s, where the radius of the smaller
circle is 3 units and that of the fifth (larger) circle48 units.

a) Find the common ratio of the geometric progression.
The pattern is extended Bymore circles td.O circles.
b) Determine the new value af.

c) Calculate, in terms ob, the total area of the 10 circles of the newgratt

Ir=2|, [L=6134, |area= 3,145,725
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Question 11 (****)

Liquid is kept in containers, which due to evaporatand ongoing chemical reactions,
at the end of each month the volume of the lignithiese containers reduces 16
compared with the volume at the start of the saroetm

One such container is filled up wib0 litres of liquid.

a) Show that the volume of the liquid in the contaiaérthe end of the second
month is202.5 litres.

b) Find the volume of the liquid in the containerfa &nd of the twelfth month.

At the start of each month a new container isdillg with 250 litres of liquid, so that
at the end of twelve months there a2 containers with liquid.

c) Use an algebraic method to calculate the total atnhaof liquid in thel2
containers at the end @2 months.

[»70.6, [»1615
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Question 12 (****+)

!

year 3

The figure above shows a flowering plant. In ygdir produces a single stem with a
flower at the end.

In year 2, the flower withers and in its place three moesrst are produced, with each
new stem having a new flower at its end, #estems in total.

In year 3, the flowers wither again and in each of theicpkaa new stems is produced,
with each new stem having a new flower at its éed13 stems in total.

This flowering pattern continues every year.

a) Find an expression for ...
i. ... the number of flowers in the'" year.

ii. ... the number of stems in the" year.
One such plant has)93 stems.

b) Determine the number of flowers of this plant.

[continues overleaf]
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[continued from overleaf]

A different plant of the above variety has ov&0 flowers.

c) Determine théeastnumber of stems of this plant.

n—
fn:3n'1, Sn=321" 3280
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Question 13 (****+)

Anton is planning to save for a house purchaseslepwer a period ob years.

He opens an account known as a “Homesaver” and péapay into this accoufi200
at the start of every month, and continues to dimsé years.

The account pay8.5% compound interegter month, with the interest credited to the
account at the end of every month.

a) Show clearly that at thend of the third month the balance of the account will
be £606.0z.

b) Calculate the total amount in Anton’s “Homesavert@unt after5 years.

, £14023.7$
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Question 14 (****+)

A pension contribution scheme is scheduled asviallo
A £1250 contribution is made at thetart of every year.

The total money in the scheme at the end of evenr ys re-invested at a constant
compound interest rate &6 per annum.

a) Show that at the start of the third year, afterdhaual contribution has been
made, the amount in the pension schem&sig79.5(.

b) Calculate the amount in the pension scheme attdre &f the fortieth year,
after the annual contribution is made.

£193452.4
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Question 15 (****+)

Liquid is kept in containers, which due to evaporatand ongoing chemical reactions,
at the end of each month the volume of the liquidhiese containers reduces 4%
compared with the volume at the start of the saroetm

At the start of each month a new container isdillg with 200 litres of liquid, so that
at the end of thirty months there @@ containers with liquid.

Calculate the total amount of liquid in t8@ containers at the end 80 months.
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Question 16  (*****)
An elastic ball is dropped from a height 20 metres, and bounces repeatedly.

The ball bounces off the ground to a height wh's:l%ithe height from which it was
last dropped.

a) Show that after th@™™ bounce the ball reaches a heigh6©f22' " metres.

b) Show clearly that the total distance covered byklakup and including the
n" impactis given by

60- 5 2",
The ball keeps bouncing off the ground in this fashuntil it comes to rest.

c) Determine the total distance covered by the ball iirtomes to rest.
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Question 17  (*****)

An elastic ball is dropped from a heightlofmetres.

The ball bounces off the ground to a height whgch times the height from which it
was dropped, wheré<r <1.

The ball keeps bouncing off the ground in this fashuntil it comes to rest.

Given the ball covers a total distandeshow that

proof
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Question 18

A factory gets permission to dispose, at the sthavery day,600 kg of waste into a
stream of water.

The running stream remové®% of the any waste present, by the end of the day.

Determine a simplified expression for the amountvagte present in the stream at the
end of then” day.

U, =1000 % (Z)°
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