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Stephen opens a savings account with £600.
Compound interest is paid annually at a rate of 1.2%.
At the start of each new year Stephen pays another £600 into his account. c) a=L0102 r=)02

g“_ &(r“-')

() Show that at the end of two years Stephen has £1221.69 in the account

r=1
2(102"- 1 )
121 S = L012( 1012
(1) Show that at the end of year n, the amount of money, in pounds, Stephen will have in Lowz-|
his account is given by
600(1.012 + 10122 + 1.012% + -+ 1,012" :7_?3(|‘o-12n‘
2

s (s & geometnic senes| 2
(c) Hence show that the total amount, in pounds, in Stephen’s account after n years is

T in account aftfer n y}mg 600 Sn

50600(1.012" — 1).

[2]

Fsavemyexams

= | s0600(1-012"-1)

(d) Find the year in which the amount in Stephen’s account first exceeds £10 000.

[2]

(¢) State one assumption that has been made about this scenario.
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Stephen opens a savings account with £600.
Compound interest is paid annually at a rate of 1.2%.
Atthe start of each new year Stephen pays another £600 into his account.
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Stephen opens a savings account with £600.
Compound interest is paid annually at a rate of 1.206.
Atthe start of each new year Stephen pays another £600 into his account. e) Avud e "il

() Show that at the end of two years Stephen has £1221.69 in the account
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(€) Hence show that the total amount, in pounds, in Stephen's account after  yearsis

50600(1.012" — 1).

[2]
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(d) Find the year in which the amount in Stephen’s account first exceeds £10 000.
[21
(¢) State one assumption that has been made about this scenario.
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Aballis dropped and bounces such that the height of each bounce is 80% of the
previous bounce.
‘The first bounce of the ball reaches a height of 1.60 m.

(a) Find the height the ball bounces on its 8" bounce.
[21
(b) The ball is considered as no longer bouncing once its bounce height fails to reach 1%

of ts first bounce height.
Find the number of bounces the ball makes.

[21

(<) Find the total distance travelled by the ball from when it first hits the ground to
when it stops bouncing.

21

(d) Give one reason why this model may be unrealistic.

fowcE L 2 3 4
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Aballis dropped and bounces such that the height of each bounce is 80% of the
previous bounce. ot
The first bounce of the ball reaches a height of 1.60 m. U = ar
by%wmwMWmuquAXQM n

(a) Find the height the ball bounces on its 8" bounce.

doib =08

2 u < 0.01 b
n-t
(b) The ball s considered as no longer bouncing once its bounce height fails to reach 1% Le(0- ?) < o016
of its first bounce height. gn’ "'« 0.01
Find the number of bounces the ball makes. o.
n-1
< wno.0l
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(<) Find the total distance travelled by the ball from when it first hits the ground to
when it stops bouncing.
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Aballis dropped and bounces such that the height of each bounce is 80% of the
previous bounce.

The first bounce of the ball reaches a height of 1.60 m. a= 1.6

r=0.8
(a) Find the height the ball bounces on its 8" bounce.
[21

(b) The ball s considered as no longer bouncing once its bounce height fails to reach 1%
ofits first bounce height.
Find the number of bounces the ball makes.

21 bountos

[21

(<) Find the total distance travelled by the ball from when it first hits the ground to
when it stops bouncing.

21

(d) Give one reason why this model may be unrealistic.
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Aballis dropped and bounces such that the height of each bounce is 80% of the
previous bounce.
‘The first bounce of the ball reaches a height of 1.60 m. d) 8 (s includa. ..

(a) Find the height the ball bounces on its 8" bounce.

@ Obher factars like spin, warming v.uﬂf' 2
(b) The ball is considered as no longer bouncing once its bounce height fails to reach 1% and. ouwr resvstance wid pmbnbld mean
ofits first bounce height.

Find the number of bounces the ball makes. bt the 80% wovk emain kot .
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‘A training track for cyclsts s in the shape of a circle made up of several lanes.

Not
toscale

" lnnerlane

“The shortest, inner lane has a radius of 10 m, with each lane working outwards having a
radius 4 m greater than the previous lane.

During a training session a cyclist is expected to complete twolaps of each lane, starting
with the inner lane, before moving onto the next one.

Youmay assume that the lap distance of each lane is the circumference of the circle with
the radius indicated above.

(a) Show that the lap distances of each lane form an increasing arithmetic sequence and
state the first term and common difference.

31

(b) Find the distance completed by a cyclist during a training session and using the first
sixlanes only.

2

There s a total of 10 lanes on the training track.
Ifa cyclist wishes to travel a total distance more than twice round each lane, they may
continue as many laps around the outside lane as necessary.

() A more advanced eyclist wants to travel a distance of at least 6 km during their
session. How many laps of the outside lane the cyelist will need to do in total?

3
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Atraining track for cyclistsis in the shape of a circle made up of several lanes,

Not
toscale

- Inner lane

“The shortest, inner lane has a radius of 10 m, with each lane working outwards having a
radius 4 m greater than the previous lane.

During a training session a cyclist is expected to complete twolaps of each lane, starting
with the inner lane, before moving onto the next one.

Youmay assume that the lap distance of each lane is the circumference of the circle with
the radius indicated above.

(a) Show that the lap distances of each lane form an increasing arithmetic sequence and
state the first term and common difference.

a=20m d=8 @

(b) Find the distance completed by a cyclist during a training session and using the first
sixlanes only.

2

There s a total of 10 lanes on the training track.
Ifa cyclist wishes to travel a total distance more than twice round each lane, they may
continue as many laps around the outside lane as necessary.

() A more advanced eyclist wants to travel a distance of at least 6 km during their
session. How many laps of the outside lane the cyelist will need to do in total?

3
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‘A training track for cyclists s in the shape of a circle made up of several lanes.

Not
toscale

" lnnerlane

“The shortest, inner lane has a radius of 10 m, with each lane working outwards having a
radius 4 m greater than the previous lane.

During a training session a cyclist is expected to complete twolaps of each lane, starting
with the inner lane, before moving onto the next one.

Youmay assume that the lap distance of each lane is the circumference of the circle with
the radius indicated above.

(a) Show that the lap distances of each lane form an increasing arithmetic sequence and
state the first term and common difference.

31

(b) Find the distance completed by a cyclist during a training session and using the first
sixlanes only.

2

There i atotal o 10 anes onthe training track.

12 cyclist wishes totravela total distance more than twice round each lane, they may

continue as many laps around the outside lane as necessary 6000,
e o

() A more advanced eyclist wants to travel a distance of at least 6 km during their
session. How many laps of the outside lane the cyelist will need to do n total?

3
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Ahealthy unicorn will breathe out one million particles of magic dust with every breath. ) . .
' eachn breath fom an artinvekic s
However, as a unicorn dies the particles of magic dust in each breath reduces by 20% a ) The numarg)- perheles in b < Seguance.
Aunicorn's last breath s the first to contain under 100 particles of magic dust. .
v 8 a=1000000 r=0.% u,=arn™!
(a) Ifa unicorn breathes out every 10 seconds find the time it takes for the unicorn to o
die from the moment it takes its last healthy breath. U, < 10

=
e Loccooa (0.8)" <100

(b) Including its last healthy breath, find the total number of magic dust particles a

n=1 |
unicorn breathes out as it dies. 0.8 10000
2] n-1 )
wos 4
(c) Show, that even if it continued to live and breathe with under 100 particles of magic locco

dustin each breath, a dying unicorn will never breath out more than 5 000 000
particles of magic dust in total.
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A healthy unicorn will breathe out one million particles of magic dust with every breath.
However, as a unicorn dies the particles of magic dust in each breath reduces by 20%. b)
A unicorn’s last breath is the first to contain under 100 particles of magic dust.

8y = &(r"~|)

=1

(a) If a unicorn breathes out every 10 seconds find the time it takes for the unicorn to - ( &3 )

die from the moment it takes its last healthy breath. 843 1600000 (0.8 [

) 0.8~
Lost breatin: 43 8]

(b) Including its last healthy breath, find the total number of magic dust particles a = 14999660 recurext M/V\.d‘ﬂj

unicorn breathes out as it dies. { numielr

121

(<) Show, that even if it continued to live and breathe with under 100 particles of magic
dust in each breath, a dying unicorn will never breath out more than 5 000 000
particles of magic dust in total.
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A healthy unicorn will breathe out one million particles of magic dust with every breath.

However, as a unicorn dies the particles of magic dust in each breath reduces by 20%.
A unicorn’s last breath is the first to contain under 100 particles of magic dust.

(a) Ifa unicorn breathes out every 10 seconds find the time it takes for the unicorn to
die from the moment it takes its last healthy breath.
31
(b) Including its last healthy breath, find the total number of magic dust particles a
unicorn breathes out as it dies.
121
(<) Show, that even if it continued to live and breathe with under 100 particles of magic

dustin each breath, a dying unicorn will never breath out more than 5 000 000
particles of magic dust in total.
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Amodel maker is constructing part of a model building usinga series of hollow tubes,
stacked next to each other as illustrated below.

Not
toscale

Each tube is one-tenth shorter than the one to its left.
Al tubes are the same width as they are all cut from one longer tube.

(2) Show that no matter how many tubes the model maker uses, the longer tube they
are cut from need not be any longer than ten times the height of the tallest tube.

21

In a different part of the model building, tubes are required to be stacked on top of each
other, as shown below.

‘The tallest tube is the same length as the tallest tube.

Not above.

toscal
seale Allthe other tubes are 1 cm shorter than the tube

immediately below it

The longer tube all others are cut from is ten times
the height of the tallest tube in the stack.

Allof the longer tube shall be used in the stack.

(b) I the length of the tallest tube is & cm and there are n tubes in the stack, show that
n? = (2a+ 1)n+20a =0.

3]
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Amodel maker is constructing part of a model building usinga series of hollow tubes,
stacked next to each other as illustrated below.

Not
toscale

Each tube is one-tenth shorter than the one to its left.
Al tubes are the same width as they are all cut from one longer tube.

(2) Show that no matter how many tubes the model maker uses, the longer tube they
are cut from need not be any longer than ten times the height of the tallest tube.

21

In a different part of the model building, tubes are required to be stacked on top of each
other, as shown below.

‘The tallest tube is the same length as the tallest tube.

Not above.

toscal
seale Allthe other tubes are 1 cm shorter than the tube

immediately below it

-#savemyexams

‘The longer tube all others are cut from is ten times ' 0o

the height of the tallest tube in the stack.
All of the longer tube shall be used in the stack.

(b) I the length of the tallest tube is & cm and there are n tubes in the stack, show that
n? = (2a+ 1)n+20a =0.
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June is to start training in order to run a marathon.

For the first week of training she will run a total of 3 miles.

Each subsequent week she'll increase the total number of miles run by x miles.

June intends training for y weeks and will run a total distance of 570 miles during the
training period.

(a) Write down an expression in x for the number of miles June will run in the 10 week
of training,

2]

(b) Write down an equation in x and  for the total distance June will run during the
training period.

[2]

(c) Given that June runs twice as far in week 4 than in week 2, find the values of x and y.

[2]
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June is to start training in order to run a marathon.
For the first week of training she will run a total of 3 miles.
Each subsequent week she'll increase the total number of miles run by x miles.

n d)
_ =4 +n-1
June intends training for y weeks and will run a total distance of 570 miles during the b) n=Y S 2 Za +( )
training period.

(a) Write down an expression in x for the number of miles June will run in the 10% week Sy =
oftraining J

a=3 d==x

2]

2]
n

(b) Write down an equation in x and  for the total distance June will run during the
training period.

[2]

(c) Given that June runs twice as far in week 4 than in week 2, find the values of x and y.

[2]
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June is to start training in order to run a marathon.
For the first week of training she will run a total of 3 miles.
Each subsequent week she’ll increase the total number of miles run by x miles.

June intends training for  weeks and will run a total distance of 570 miles during the
training period.

(a) Write down an expression in x for the number of miles June will run in the 10 week
of training,

a=3 d==x
121

(b) Write down an equation in x and  for the total distance June will run during the

training period. 4
%~ 7(5”%_1) =570 2

(c) Given that June runs twice as far in week 4 than in week 2, find the values of x and y.

[2]
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Stephen opens a savings account with £600.

Compound interest is paid annually at a rate of 1.2%.
Atthe smwrxéch new year Stephen pays another £600 into his account. u) Y1 00 x .01 = £607%, 20
The indereal earns inkeresttoo |
(a) Show that at the end of two years Stephen has £1221.69 in the account
2 The inkesert enrned
m,e;\ri earng inferest J. ok
(b) Show that at the end of year n, the amount of money, in pounds, Stephen will have in ingear. Amount

his accountis given by \/ start of yaar 2.

600(1.012 +1.012% + 1.012° + -+ 1,012") vo (60? 20 x|. Oll (‘x .ol Z
2]

(€) Hence show that the total amount, in pounds, in Stephen's account after  yearsis

50600(1.012" — 1).

[2]
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(d) Find the year in which the amount in Stephen’s account first exceeds £10 000.
[21
(¢) State one assumption that has been made about this scenario.
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Stephen opens a savings account with £600.
Compound interest is paid annually at a rate of 1.206.

Atthe start of each new year Stephen pays another £600 into his account. b) Rt the end of yearn, i inkesest for yearn hos bean
(a) Show that at the end of two years Stephen has £1221.69 in the account pm‘d..
@ The £600 frame year n wonld oo, 00X 1012
(b) Show that at the end of year n, the amount of money, in pounds, Stephen will have in _ 600 <. ml
N aecount s iven by The £600 from year n | wowdd rowlbe.

600(1.012 4 1.012% + 1.012% 4 - 4 1.012")

2]

The £600 from year 2 wonld rowloe. 600 az"~
The £600 from year | would rowbe 600=102"

(<) Hence show that the total amount, in pounds, in Stephen's account after n years is
50600(1.012" — 1).

[2]
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(d) Find the year in which the amount in Stephen’s account first exceeds £10 000. €00 (‘ 0]?_)+ 500(1 0121)-* 600(‘ 0‘23)
2 .+ 600(1:012")
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