R11. Percentages
Compound Interest-Growth and Decay
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19 Karl and Lisa invest £5800 in a savings account.

The account pays a fixed rate of 2.3% per year compound interest for 5 years.
(a) Karl calculates that they will have £5162.98 in the account at the end of 5 years.

Without working out the correct answer, explain how you can tell that Karl’s calculation
is wrong.

-------------------------------------------------------------------------------------------------------------------------------------------

(b) Here is Lisa's calculation to work out how much they will have at the end of 5 years.
£5800 x 2.3° = £373307.89

Explain what Lisa has done wrong.

-------------------------------------------------------------------------------------------------------------------------------------------
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19 Karl and Lisa invest £5800 in a savings account.

The account pays a fixed rate of 2.3% per year compound interest for 5 years.
(a) Karl calculates that they will have £5162.98 in the account at the end of 5 years.

Without working out the correct answer, explain how you can tell that Karl’s calculation
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(b) Here is Lisa's calculation to work out how much they will have at the end of 5 years.

v/
£58l90 x 2.3° = £373307.89

Explain what Lisa has done wrong.
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Karl and Lisa invest £5800 in a savings account. i X i

The account pays a fixed rate of 2.3% per year compound interest for 5 years.

(c) Calculate how much they will have in the account at the end of 5 years.
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Karl and Lisa invest £5800 in a savings account. i X i

The account pays a fixed rate of 2.3% per year compound interest for 5 years.

(c) Calculate how much they will have in the account at the end of 5 years.
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5800 x 1023
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17 Ella bought a ring for £3000.
The value of the ring increased by 4% for each of the next 3 years.

(a) Show that the value of the ring after 3 years is £3375, correct to the nearest pound.

(b) After 3 years, Ella sold the ring for £3375.

Calculate her overall percentage profit.

[3]
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Created by W Neill
Ella bought a ring for £3000.

The value of the ring increased by 4% for each of the next 3 years.

(a) Show that the value of the ring after 3 years is £3375, correct to the nearest pound.

140000 X [:04 X 1.0k x -0k

3 —
xtoly = {3374:59
(b) After 3 years, Ella sold the ring for £3375. _ é,g,g 7 S /

Calculate her overall percentage profit.

(3]
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17 At the start of 2014 Priya’s house was worth £240000.
The value of her house increased by 5% every year.

Work out the value of her house at the start of 2017.

Video created by W Neill



17 At the start of 2014 Priya’s house was worth £240000.
The value of her house increased by 5% every year.

Work out the value of her house at the start of 2017.

gkad 2011

100000 x [0S x [0S x l-0S
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7240000 ¥ |0
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15 Luka invests £1500.

At the end of the first year, 2% interest is added.
At the end of the second year, after interest has been added, the investment is worth £1606.50.

Show that 5% interest has been added at the end of the second year. [4]
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15 Luka invests £1500.
At the end of the first year, 2% interest is added.
At the end of the second year, after interest has been added, the investment is worth £1606.50.

Show that 5% interest has been added at the end of the second year. [‘9
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23 Here are the interest rates for two bank accounts.

R10 Northern Savings Bank (NSB) Central Alliance Bank (CAB)
R11
2.5% per year 2.7% per year
compound interest simple interest

Mia puts £6400 in each account.

Calculate the difference in value between the two accounts after 8 years.
Give your answer correct to the nearest penny.
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23 Here are the interest rates for two bank accounts.

R10 Northern Savings Bank (NSB) Central Alliance Bank (CAB)
R11
2.5% per year 2.7% per year
compound interest simple interest

Mia puts £6400 in each account.

Calculate thvalue between the two accounts after 8 years.

Give your answer-correct to the nearest penny. 2 _ gew
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10 On 15! November 2015 there were 4200 trees planted in a wood.
On 15t November 2016, only 3948 of these trees were still alive.
It is assumed that the number of trees still alive is given by
N = art

where N is the number of trees still alive t years after 15' November 2015.

(a) Write down the value of a.

(b) Show that ris 0.94. [2]
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(c) Show that on 15t November 2030 the number of trees still alive is predicted to have decreased
by over 60% compared with 15! November 2015. [3]
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10 On 15! November 2015 there were 4200 trees planted in a wood.
On 1%t November 2016, only 394}of these trees were still alive.

It is assumed that the number of trees still alive is given by
N = art
where N is the number of trees still alive t years after 15' November 2015.

(a) Write down the value of a.

Rl

(b) Show that ris 0.94. af = [2]
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(c) Show that on 15t November 2030 the number of trees still alive is predicted to have decreased
QH / RID by over 60% compared with 15! November 2015. 3]
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4 Rashid invests money into an account which pays a fixed rate of compound interest each year.
The value, £V, of his investment after t years is given by the formula

V=1250x1.03".

(a) How much money did Rashid invest?

(b) What rate of compound interest is paid each year?

() N % [1]

(c) Circle the graph that best represents the growth in Rashid’s account.
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Rashid invests money into an account which pays a fixed rate of compound interest each year.
The value, £V, of his investment after t years is given by the formula

V=1250x1.03".
/ —
(@) How much money did Rashid invest? 0o Y. :2 S O
(&) £ ... [ ............................................ [1]
(b) What rate of compound interest is paid each year?
00Qs - 3/ (B) oo g / .................. % [1]

(c) Circle the graph that best represents the growth in Rashid’s account.
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Amelia buys a new car.
The expected future value of this car, £V, is given by

V =16000x0.75'
where t is the age of the car in complete years.

(a) (i) Write down the value of the car when new.

) K cusnamumuoneanmisenisistsETes [1]
(ii) Write down the annual percentage decrease in the expected value of the car.
B iiriiorsniiissiiiannsiiiiminamnnssiavaning % [1]

(iii) Show that the expected value of the car when 2 years old is £9000.



(b) Amelia sketches a graph to show the expected value of her car as it gets older.

VA

Value (£)

Years

Explain how you know that Amelia’s graph is incorrect.

(c) Amelia assumes that her car will have no value at all after 20 years.

Explain why her assumption is mathematically incorrect.



Created by W Neill

11 Amelia buys a new car.
Qlf The expected future value of this car, £V, is given by

V =16000x0.75'
where t is the age of the car in complete years.

(a) (i) Write down the value of the car when new.

(iii) Show that the expected value of the car when 2 years old is £9000. [2]

£16000 - 257 /\2000 - 25, o
L - 24000
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(b) Amelia sketches a graph to show the expected value of her car as it gets older.

Vi
Value (£) \

Years

Explain how you know that Amelia’s graph is incorrect.

«fql\sE:Las!oquMmP€ch\jequ@

(c) Amelia assumes that her car will have no value at all after 20 years.

Explain why her assumption is mathematically incorrect.



12 The value of a car, £V, is given by Created by W Neill
V' =16500 x 0.82"
where n is the number of years after it is bought from new.

(a) Write down the value of the car when new.

(b) Write down the annual percentage decrease in the value of the car.

o S % [1]

(c) Show that the value of the car after 4 years is less than half its value when new. [2]



12 The value of a car, £V, is given by Created by W Neill
V' =16500 x 0.82"
where n is the number of years after it is bought from new.

(a) Write down the value of the car when new.

------------------------------------------------------

(b) Write down the annual percentage decrease in the value of the car.

O g 2 1) — (8/ ...... clecresses, [1]

(c) Show that the value of the car after 4 years is less than half its value when new. [2]

4 l/'L 4 éSZ’
16500 X D) == 57&60 kG ;528_0 g
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25 Neil bought a house for £235 000

In the first year the value of the house depreciated by 4%
In each of years 2 and 3 the value of the house increased by 6%

Work out the value of the house at the end of year 3

(Total for Question 25 is 3 marks)




Created by W Neill
25 Neil bought a house for £235 000

In the first year the value of the house depreciated by 4%
In each of years 2 and 3 the value of the house increased by 6%

Work out the value of the house at the end of year 3

£235000 X 096 x 106 x\.0b

Subbract &), \nCrecse
=4 B,

L/, o][ asenn =

(Total for Question 25 is 3 marks)
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23 Becky buys a new car for £25000
The value of this car will depreciate

R11 by 20% at the end of the first year
and then by 12% at the end of every year after the first year.

Work out the value of the car at the end of 3 years.

(Total for Question 23 is 3 marks)
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23 Becky buys a new car for £25000 =
S 175000 X 0K 0 €%

The value of this car will depreciate

R11 by 20% at the end of the first year
and then by 12% at the end of every year after the first year.

Work out the value of the car at the end of 3 years.

£25000 X 0-% X 0O8L X058

(Total for Question is 3 marks)
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22 Anil wants to invest £25000 for 3 years in a bank.

Personal Bank Secure Bank
Compound Interest Compound Interest
2% for each year 4.3% for the first year
0.9% for each extra year

Which bank will give Anil the most interest at the end of 3 years?
You must show all your working.



22 Anil wants to mvest £25000 for 3 years in a bank. Video created by W Neill

AU '% Personal Bank Secure Bank
o)
0 Compound Interest Compound Interest
2% for each year 4.3% for the first year
0.9% for each extra year

Which bank will give Anil the most interest at the end of 3 years?
You must show all your working.

Pg litit 225000 X 1-0L3 X |-009 X \-009
£75000 x 1-02 x\.01x1-02 =$265Ub. bé
?5—000 X \OZ—S Sf’[‘ur( ban ol Pq\j ovi‘“ most Mani‘]'

= 26530-70



23 Northern Bank has two types of account. Video Created by W Neill
Both accounts pay compound interest.

R11
Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum

Al invests £2000 1n the cash savings account.
Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

(4)

In the 3rd year the rate of interest for the shares account 1s changed to 4% per annum.

(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.



23 Northern Bank has two types of account. Video Created by W Neill
Both accounts pay compound interest.

R11
Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum
Al invests £2000 1n the cash savings account. gﬂ-

Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.

<
ZI00 x 1:0%S = 21773 §
You must show all your worl%ng_ ’L-ﬂ t— |
R m00 X 02D 1S3 T8 @6/) it ::,;l']gqg
{25378 AL Ken ots sk nbyap

In the 3rd year the rate of interest for th&shares account ps changed to 4% per annum.

(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer. N p



9 Jean mvests £12000 1n an account paying compound interest for 2 years.

Q1 In the first year the rate of interest 1s x%
&go At the end of the first year the value of Jean’s investment 1s £12336

. . X _
In the second year the rate of interest 1s 5 %

What 1s the value of Jean’s investment at the end of 2 years?

(Total for Question 9 is 4 marks)




9 Jean mvests £12000 1n an account paying compound interest for 2 years.

R ” In the first ) X ' — Y. ’)f .
year the rate of interest 1s x% B lq ‘
5= I/

&go At the end of the first year the value of Jean’s investment 1s £12336
. . X _
In the second year the rate of interest 1s 5 %

What 1s the value of Jean’s investment at the end of 2 years?

72l

2000 xj £33\ HRse x |0l
|-025

VK7L

Vr 2

£1256870/

(Total for Question 9 is 4 marks)
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13 The number of animals in a population at the start of year 7 1s P,
The number of animals at the start of year 1 1s 400
R11 .
Given that
. =1og

work out the number of animals at the start of year 3

(Total for Question 13 is 2 marks)




13 The number of animals in a population at the start of year 7 1s P,
The number of animals at the start of year 1 1s 400

R11
Given that

P, =101P,

e
—=

work out the ]ﬁnmt the start of year 3

\/Gc;‘r | Ych;f 2 y@f 3

4LOO X (ol x .0l

Video Created by W Neill

= Log-cly
QOS//

(Total for Question 13 is 2 marks)







26 Investment A Save £150 per month for 2 years.
2.5% interest is added to the total amount saved.

R7
R11

Investment B Invest £3500

Compound interest is added at 3% per year.

After 2 years, how much more is investment B worth than investment A?
[4 marks]



Investment A Save £150 per month for 2 years.
2.5% interest is added to the total amount saved.

R7
R11

Investment B Invest £3500

Compound interest is added at 3% per year.

After 2 years, how much more is investment B worth than investment A?

b 2150 X A months IS
= £2L00)

[4 marks]

200 X }.032

257 of %00 = 490 ={37131S
A £371315 - 3690

= 5600+90 = 355 =425
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25 Doug owes an amount of £600
He wants to pay back this amount in five months.
R7 He says,
2?10 “Each month, | will pay back 20% of the amount | still owe.”

Show working to check if his method is correct.
[3 marks]



25

R7
R9a
R11

Video created by W Neill

Doug owes an amount of £600
He wants to pay back this amount in five months.

He says,
“Each month, | will pay back 20% of the amount | still owe.’

3

Show working to check if his method is correct.

st 207 nd weath
100 -no

5
=1L 20 16500 X 0% =Z1aL

SO wen s

e hﬁ“’? r‘é' qucy{.

[3 marks]



16 The value of a new car is £18 000
QH The value of the car decreases by
25% in the first year

12% in each of the next 4 years.

Work out the value of the car after 5 years.

Answer £

Video created by W Neill

[3 marks]
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Video created by W Neill
The value of a new car is £18 000

The value of the car decreases by [ b ZS/ :
25% in the first year | -02S = OTS

12% in each of the next 4 years.

Work out the value of the car after 5 years.
[3 marks]

7;\%,,OOO X O7S X Q-ggbf

209583/
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15 Mirek invests £6000 at a compound interest rate of 1.5% per year.
He wants to earn more than £1000 interest.

R11

Work out the least time, in whole years, that this will take.
[3 marks]

Answer years
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15 Mirek invests £6000 at a compound interest rate of 1.5% per year.
He wants to earn more than £1000 interest.

R11

Work out the least time, in whole years, that this will take.
[3 marks]

T}
000 X .05 = JOOOT

Answer ( \ 1/ years

o




