Repeated percentage change and
compound interest

ROBINSON .
TUITION Worked solutions

This topic online

n Hollie puts £8000 into a savings account.
The value of the account increases by 5% each year.

Work out the value of the account after 2 years. (3 marks)
The multiplier For e s% ncrease is 1.OS

Af.{:zr 2 Years the value is 8000 % \.0S*

8000 x L1025 = f£8820

E2%20

n Rosa puts £3000 into a savings account.
The account pays 2% compound interest per year.

Work out the value of her savings at the end of 2 years. (2 marks)
Each yeor the balance becomes 1027 of tts previous value, so Mu(.'tip(.:) b:’ 1.02. La
Year R You earn interest on the new balance, :.Ac.(.ud.:.na the oc:.rst De.mr)s wnterest
End °of :)Lo.r |

3000 x .02 = E30¢0

End of Je.o.r 2

30¢o x .oz = E3alz0
Checlt with the multiplier method

3000 x 1.02? = £3121.20

ESIZI.ZO

n Dev buys a van for £15 000.
The value of the van depreciates by 12% each year.
Calculate the value of the van at the end of 3 years.

Give your answer to the nearest penny. (3 marks)
The mu(.k:.p(.:.u For \7../0 decrease is 0.8%

Af,te.r 3 yeors the value ¢s ISOO0 % 0.98°

0.88° = 0.£8\472, so0 the value s ISOOO X 043472 =

Elozu.oa

Elozzz.oa
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n Ben buys a car for £16 000.
The value of the car depreciates by 15% each year.

Work out the value of the car at the end of 2 years. (2 marks)
End of yeor !

16 OO0 X OAS = EI3 (Yole;
End of Yyear 2

\3 600 X 0.9 = Eu S¢O
Check

\( OO0 % 0.852% = El\ 5¢0

EllS"O

n The number of visitors to a website increases by 50% one month and then increases by 50% again
the next month.

Petra says, "Two increases of 50% make an increase of 100%."
Petra is wrong.

Find the overall percentage increase over the two months. (3 marks)

3
The multepleer For o 5'0./ thereose is ILS, or —
2

Two thereases 3:.v¢. on overall mu(.(:'\p(.'\e.r °f' .S X I1.§ = 2.25

A mu(.'l:ip(.ie.r °f 2.25 S on nerease of \25./0, not lOO./°

125 %

n Zainab invests £2500 in an account paying 3% compound interest per year.

Work out the total interest she earns in 3 years. Give your answer to the nearest penny. (3 marks)
End of yeor!
2500 x .03 = f£257s
End of year 2
2575 x 1.0> = F2(52.25
End °of De.o.r 3

2¢52.25 % .03 = E273.8175

Taterest = 2731175 - 2500 = Ezal.u to the nearest

PC.(\(\J

Fa31.82
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Zara invests £2500 in a savings account paying 3% compound interest per year.
Work out the total amount in the account after 4 years. (3 marks)

3% increase: multiplier .03
= 2500 x \.0%"
= 2500 X LI2SS...

El&l'&.'?'?

n The population of a colony of seabirds falls by the same percentage each year.
Three years ago the population was 64 000.
The population is now 46 656.

Find the annual percentage decrease. (3 marks)

IJ: the annval multiplier cs m, thea (4000 X m? = 46456

m® = 4¢¢S¢ < 64000 = 0.729

m = \3/0.72“ = 0.9, which ts a 10% decrease each yeor
o'

n Theo puts £4000 into a savings account for 2 years.

The account pays 4% compound interest in the first year and 2% compound interest in the second
year.

Work out the value of the account at the end of 2 years. (3 marks)

End °f Jzo.r \
H4O0O0O X I.LOY = EQICO
End °of jzmr 2

$\¢O X 1.O2 = Euzqs.zo

Fuauaao
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m Oliver invests £4000 for 3 years at 2.5% per year.
a. Work out the total interest if it is simple interest.
b. Work out the total interest if it is compound interest.

¢. How much more interest is earned with compound interest?

m) simp(&.l same amount each :’e.o.r

4000 X 0.025 = \00 a Je.o.r
I0O0x3 = 300

Er00

b) compound

4OO0O % |.025?
4307.56...

4307.5¢ - HOOO = 307.5¢

Ero1.5¢
)
307.5¢ - 300 = 1.56

E1.s¢

m Ellis invests £4000 in a savings account for 3 years.
The account pays compound interest at an annual rate of
3% for the first year
2.5% for each of the second and third years.
Work out the value of the investment at the end of 3 years.

Give your answer to the nearest penny.

Aoc_(:e.r the ac_irst year

4000 % .03 = fw20
Aocte.r the second Je.o.r

$120 X \\029 = E'-i?.2.3
Aocte.r the therd Jea.r

%223 X |.02S = 54318.575
The value s EH'S?.%.S% to the nearest pumy
Furaese
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m A delivery van is bought for £24 500.

Its value depreciates by 18% each year.

Work out the value of the van at the end of 3 years. Give your answer to the nearest pound. 3 marks)
Mu(.t:.p(.:.e.r For on 19% decrease cs 0.92

Valve = 24 SO0 % 0.82° = 24 SOO x 0.5513%¢8 = £13 s08.51

To the nearest pound thes s £13 509

Elsso‘l

Mia invested some money for 2 years at 4% compound interest per year. After 2 years she had
£2163.20 in the account.

a. Work out how much she invested.

b. Mia's brother invests the same amount for 3 years at 3.5% compound interest per year. Who has

more money in the account at the end of their investment, and by how much? (5 marks)

o.) 2 Je.o.rs ot '+'/-

multiplier lL.o4? = 1.O%IE

or'\au\o.(. X 1.LO%BIC = 2163.20

or:.S:.M.L = 2\63.20 +\.08\¢

E2000
b)

2000 % 1.03s?
= E?.?.l'?.'-!-'-l'
22\T.4% - 2\63.20 = S4.24

6rotku, bJ Esu.ou
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m Sasha has £6000 to invest for 4 years.
Account A pays 2.5% compound interest per year.
Account B pays 2.6% simple interest per year.
Which account gives more interest after 4 years, and by how much? (5 marks)

Account A (compound)
= (000 % I.025*"
= Fe22.29

interest = 6622.9% - (000 = ¢22.2%
PAccount 6 (s;.m\o(.e.)

G000 X 0.026 = IS€ o juxr

\Se X4 = (24
Compare

24 - 62229 = .12

Account 6, bv Eriz

m At the start of an experiment there are 20 000 bacteria in a dish.
The number of bacteria increases by 8% each hour.
A scientist claims there will be more than 25 000 bacteria after 3 hours.
Work out whether the scientist is correct.

You must show your working. (3 marks)

The multeplier For an 8% increase s 1.OY
Al,te.r 3 hours

20000 % \.08% = 20000 % \.259712 = 25\94.24

25194+ > 25000, so the scientist ¢s correct

m Freya buys a motorbike for £7200.
Its value depreciates by 12% each year.

Show that the value of the motorbike at the end of 3 years is less than £5000. (3 marks)
Multepleer fFor o 12% decrease cs 088

Value = 7200 x 0.88% = 7200 x 0.6%472 = E490¢.5984
£490.¢0 is Less than ESO0O
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A running club has 800 members.
The number of members increases by 15% each year.

Find the number of complete years it takes for the number of members to first exceed 1600. (4 marks)

The mu(.‘ti.p(.u.r oc_ot‘ o \S./' wnereoase s 1.\
Aoptu T years

%00 X LIS* = 200 x L.T490... =1391.2, which s below 1600
Aocte.r S years

00 % 1\S° = 800 % 2.0M3... = 16011, which exceeds 1600

So it talkes 5 years

S je.o.rs

m Idris puts £5000 into an account for 2 years.

The account pays 3% compound interest in the first year and r% compound interest in the second
year.

At the end of 2 years the account is worth £5253.

Work out the value of r. (3 marks)
End of Jc.o.r \

SOO0O X 1.0 = ES\so
§253 = SISO = 1.OL

So the second=Year rote cs 2../0, qiving £ =2
Check

S\SOx .02 = Es252

2

m The population of a town is growing by 12% each year.

Find the number of complete years it will take for the population to become more than double its
current size. (3 marks)

The population cs multeplied by 112 each year, so we need the smallest a with 20
2

W28 = 1L.973%..., which s Less than 2
W27 = 2.2\06..., which is more than 2

So it takes 7 Je.a.rs

7 Dzo.rs
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m Meg has £2000 to invest for 3 years. She can choose one of two accounts.
Account A pays 2.5% compound interest every year.

Account B pays 3% compound interest in the first year, then 2.2% compound interest in each of the
next 2 years.

Work out which account gives Meg more money at the end of 3 years, and by how much. (4 marks)

Accoun‘k A

2000 % 1.025® = 2000 % 1.0O7689061S = Ez\ss.n
Account 6

2000 x .03 = £20¢0, thea
2060 x 1.022.* =
2060 X |.O4+484
= £2151.¢4

E2.14

Account A qives more, bJ 2153.7% - 2\51.6«

m Town A has a population of 150 000. Its population is falling by 4% each year.
Town B has a population of 120 000. Its population is rising by 5% each year.
Work out which town will have the larger population at the end of 3 years.

You must show your working. (4 marks)

Town A
ISO000 % 0.96* = 1SO000 x 0.88473¢ = \327I0.4, 0 abovt 132

O people
Town 6

120000 % 1.OS? = 120000 X \.IS7625 = \3%US people
13%91S > 132710, so0 Town B will have the Lo.rae.r populoteion

a Ava invests £6000 at a rate of x% compound interest per year.
At the end of 2 years the investment is worth £6615.

Work out the value of x. (4 marks)

€4\S = (000 = LIO2S

The yearly molkeplier o {lo2s = 1os
So the rate s S./O, qeving x = s
Check

(OO0 X 1.OS = 4300, then 6300 % 1.0S = £¢éis

S
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m The value of a painting increased by 10% each year for two years.
The painting is now worth £9680.

Find the value of the painting two years ago. (4 marks)
°

Two thcreases of 10 /' give an overall multeplier °f 12 = L2l

IJ: the orcginal volue was V, thea V x 1.21 = 1480

V = %80 < .21 = £roo0
Check

000 % \.

|E%ooo

m Tomasz puts £8000 into an account paying 4% compound interest per year.
At the end of the first year, after the interest has been added, he withdraws £1500.

%00 and 8800 % 11 = 16%0

He leaves the rest in the account for another year.

Work out how much is in the account at the end of the second year. (4 marks)
End of Jear |

2000 x .o+ = E%320
AJ.‘CU‘ the withdrawal

8320 -\S00 = Ec%zo
End °of Jea.r 2

(20 X |.OY = E‘lo‘lz.%o

Evo‘lz.ao
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m Nina has £10 000 to invest for 3 years. She can choose one of two accounts.

Steady Saver pays 2.1% compound interest every year.

Flex Saver pays 3.5% compound interest in the first year, then 1.5% compound interest in each of the
next 2 years.

Which account should Nina choose to get the most money after 3 years? You must show how much
more it pays.

Ste.o.d.d Saver
\O OO0 X \.02I1> = 10 OO0 X \.06433224| = Elo 43.3%2

Flex Saver

(5 marks)

\O 000 x 1.035 = Fi0 350,

then 10 350

X 1.LOIS* = 10

OO00o x

1.06622287S
= EIO ¢62.8%

Flex Saver pa ys more, 0y 10 662.83 - 10 ¢4+3.32 = 19.51

Neno. should choose Flex Saver

Kira invests £8000 in an account paying 5% compound interest per year.
At the end of 2 years she uses all the money in the account to buy a car.

The value of the car depreciates by d% each year.

Exactly 2 years after she buys it, the car is worth £5644.80.
Work out the value of d.

Value °o° the investment o.l.te.r 2 Jbo.rs
8000 % 1.0S* = %000 x \.I1025 = £av20

So the cor cost Eaa20
SCH44.%0 = 3R20 = O.é4, so the 2-Year depreciation
multiplier s O.64
"/La.r(.y muLt;thzr = {oit=o0.8

A multepleer °f 0.8 means o 2.0./° decrease each Jco.r, so d
Check

8820 X 0.8 = 7056, then TOS¢ % 0.% = Eséun.%0

20
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