Compound growth and decay
problems

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.

The multipleer For s/ cncrease s 1.OS
Aocte.r 2 years the value s 3000 % I.OS?
8000 x LI02s = £¥%20

|Eaazo

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.

End of J&o.r |

\¢ OO0 X 0.95 = EI3 (Yoo}
End °o‘ Jeo.r 2

\3 (OO X 0.85 = E\l S¢O
Checle

\C OO0 X 0.A5* = Eu SéO

Enseo

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.

The multeplier For o \2% decrease s 0.8%

Al.te.r 3 yeors the valuve ¢s \SO00 % 0.98°

0.2%% = 0.68\1472, so the value is ISO00 X 0481472 =
EIO?.?.?..O%

Fio222.08
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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 multeplier For o s0'h increase is \.§, of —
2

Two tnereases give an overall multeplier of \-S X I.S = 2.2

A mu(.(::.p(.:.e.r °f 2.2S5 (s on increase of I2.$°/°, not \OO./°

2s%

a 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 anaval multeplier ts m, Lhen (HOOO X m® = HLESE
m* = 46456 < (4000 = 0.729

m = \3/0.71'1 = 0.9, which ts o \O./O decrease each Je.o.r
10%

n Aisha invests £2500 in a savings account.
The account pays 4% compound interest each year.

Work out the amount in the account after 2 years. (2 marks)

vt
4 /% thcrease: multipleer \.O4

= 2500 X |.042
= 2500 X \.0%¢

Ea104

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(.'(:ip(.wr For on 187 decrease cs 0.82

Value = 24 SOO X 0.82% = 24 SO0 X 0.5513¢8 = EI3 SOL.5\¢

To the nearest povad thes is E\s son

E\rso9
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n 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. (4 marks)

Ao(;{:e.r the J,irs'(: Jo.o.r

4O0O0O X 1.LOY = E""?.O
Al,fe.r the second Je.o.r

4120 X 1.025 = E‘-H.23
Aoctu the therd yeor

4223 x 1,025 = Fuz28s7s
The value is £4328.5% o the nearest penny
Eusas.se

n 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)
Multeplier For o 12/ decrease cs 0.88

Valve = 7200 x 0.%8% = 71200 % 0.£31472 = £4906.59%4
£490¢.¢0 s Less £han ESOOO

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 2h cacrease is 108
Aoc{:e.r 3 hours

20000 %X \.08% = 20000 % 1.259712 = 25\14.24
25114 7 25000, so the scientist s correct
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Mateusz invests £6000 for 3 years at 3% per year compound interest.
Work out the total interest he earns.

Give your answer to the nearest penny.

3% tnerease: multeplier .03

= 6000 % \.033
= Ecssc.se

Taterest = oc‘ma(. a.mount - or:.au\o.(.
= £6556.%¢ - (000

Esscac

Chloe invests £4000 in a bank account.
The interest rate is 2.5% in the first year and 1.5% in the second year.

Work out the amount in the account at the end of the second year.

Yeor I: X1.025

4000 X 1.LO25 = 4IOO

Yeor 2: X1.OIS

4100 X \.0IS = 4.5

| E'-I»IC\.S'O

Rhys buys shares worth £1200. The value of the shares increases by 6% each year.

Sana buys shares worth £1250. The value of her shares increases by 3% each year.

After 2 years, whose shares are worth more? Show your working.

(lhjs: multeplier 1.LOG

1200 % |.O6* = El‘sws.sz

Sana: multeplier 1.O3

\250 X 1.03%* = £l316.l3

des's shares are worth more

(3 marks)

(3 marks)

(3 marks)
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m The number of bacteria, N, in a culture after t hours is given by
N =500 x 1.6¢
a. Write down the number of bacteria at the start.

b. Work out the number of bacteria after 4 hours. Give your answer to the nearest whole number.

«)
t

(3 marks)

o: N =500 % 1.6°

SO0 x|

SYele]
)
N = soo x ¢

= SO0 X 6.553¢
= 327¢.8

3277

m Ibrahim puts £1500 into an account that pays 2% compound interest each year.
He leaves the money in the account for 4 years.

Work out how much interest he earns in total. Give your answer to the nearest penny. (4 marks)

2'h cnerease: mulfeplier 1LOZ
= ISOO % l.o2"
= ISOO0 % \.0%243216
= E\cz‘s.és

Taterest = J:.um(. amount - orﬁ.au\o.(.
= \623.4S -\SOO

Fiaacs
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n 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 multiplier For o 1S/ cncrease is WIS
Ao(;{:e.r " years

200 % LIS* = 200 % 1.7490... =1391.2, which is below 1600
Aocte.r S years

800 X LIS = 00 x 2.0l13... = 16011, which exceeds V600

So ct takes § ye.a;rs

° Je.o.rs

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 is multeplicd by 112 each year, so we need the smallest n weth 12" >
2

LIZ2¢ = 1.9738..., which is Less than 2
27 = 2.2106..., which ¢s more than 2

So ¢t takes 7 years

7 je.o.rs

m Naomi has £8000 to invest for 3 years. She can choose one of two accounts.
Account A: 3.5% compound interest each year.
Account B: 2% in the first year, then 4.5% in each of the next two years.

Which account gives Naomi more money after 3 years, and by how much? (4 marks)

Account A: multiplier 1.LO3S cach year

8000 x 1.03S® = E£88¢1.74

Pccount B:1.02 then 1.O4S tuice
2000 X I.O2 = \.I60

2O x L.ous? = Eadio.12
Oa}ocbrtmoe.

290.92 - 8%4%. 74 = 4.\
Account 6, bD Eunie
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m There are 200 bacteria in a dish at the start of an experiment.
The number of bacteria increases by 25% every hour.
Find the smallest whole number of hours after which there are more than 1000 bacteria.

You must show your working. (4 marks)

MuLtepleer 25
7 hours: 200 X 1.257 = 953.7

Too small

8 hours: 200 X 1.25%* = u92.

More than 1000

2 hours

m Femi invests £2000 for 3 years.
The interest rate is 3% in the first year and 2.5% in the second year.
At the end of the third year the account has £2195.96.

Work out the interest rate in the third year. (4 marks)
2000 X 1.LOY = 2040

2040 X I.O25 = 2\L.SO
Therd year multepleer

2195.9¢ ¢ 2I1.50 = LO4
4%

m 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)

€IS = 6000 = LIOLS
The yearly muttepleer s { o025 = o5

So the rate is 5’./-, qiving x =S
Check

€000 X .OS = (300, then (200 x 1.0S = Es

S
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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
ISOO00 X 0.96> = 1SO0000 % 0.28473¢ = 132T10.4, so abovt 132
7\O people
Town &

\20000 X 1.OS® = 120000 X \.\§7625 =385 people
138015 > 13210, so0 Town & will have the Lmrazr population

a 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)
o/ 2

Two tnereases of 10/% give an overall multeplier of \I" =12l

'I'f' the orcginal value was V, thea V x 121 = %480

V = 9%0 = \.21 = £%000
Checle

8000 X I.I = 9800 and 200 X LI = %480

E%OOO

m Mo puts some money in an account that pays 4% compound interest each year.
At the end of the first year, after the interest is added, he takes out £500.
At the end of the second year there is £3806.40 in the account.
How much did Mo put in at the start? (4 marks)

Work backwards Fom the end
380¢.40 =+ \.04 = 34¢O
Add bock the ES0O withdrawal

3660 + SO0 = 4%\6O

Undo the Je.a.r | eaterest
$\¢O = \.04 = 4OO0O

E%OOO
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m Lena put money in a savings account. The interest rate was 5% in the first year and 3% in the second
year.

After 2 years the account had £3244.50.
a. Work out how much Lena put in at the start.

b. How much would she have had after 2 years if the rate had been 4% in both years?

(5 marks)
o)
324%4.50 < 1.0y = 3ISO
35S0 +\.05 = 3000
£3000
b)
= 3000 x \.04*
= 3000 x L.LO%K
Eazuuso
B Dan put money in account A, which pays 4% compound interest each year. After 2 years it had
£5408.
Emma put £4800 in account B, which pays 5% compound interest each year.
a. How much did Dan put in at the start?
b. After 2 years, who has earned more interest, and by how much? (5 marks)

o)
LO4: = .0\

S40% = 1.0816 SO00

fsooo
b)
Oon: S4O% - SOOO = 408
Emma: 4200 %X \.0S* = 292
5292 - 42300 = 42
492 - 4O = 84

EmMo., by E%'-G
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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.

Valve °of the cavestment o.l.kt.r 2 Je.mrs

Q000 X I.0S2 = 000 X \.l02S5 = E%%zo
So the car cost ES&ZO

S644.20 = 9920 = 0.64, so the 2-year depreciation

mo(.ka.p(.:.e.r s O.04
"/Lo.rLJ multiplier = {ocu=01r

(6 marks)

A mu(.'tnp(.wr °f 0.% means o 2.0./0 decrease each Jbo.r, sod =20

Check

2%20 X 0.8 = TOS§, then 705¢ x 0.% = £5¢44.90

20
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