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Topic 1: Number

Reference Notes:
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1.1 Number Language:

Reference Notes:
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1. S22/42

Write 0.27 as a fraction.

................................................. [1]
2. S22/42
A stone has volume 45cm® and mass 126 g.
Find the density of the stone, giving the units of your answer.
[Density = mass <+ volume]
.............................................. 2]
3. S21/42
P=2"x3’x7 Q=540
(i) Find the highest common factor (HCF) of P and Q.
................................................. 2]
(ii) Find the lowest common multiple (LCM) of P and Q.
................................................. [2]
4. S22/42
Find the lowest common multiple (LCM) of 30 and 75.
................................................. [2]
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5. S21/42

P x R is a cube number, where R is an integer.

Find the smallest possible value of R.

6. W21/42

Show that (2n = 5)2 —13 is a multiple of 4 for all integer values of n.

[3]
7. W22/41
(a) Write

(i) 2994.99 correct to the nearest 10,

................................................. [1]
(ii) 0.983 correct to 1 decimal place,
................................................. [1]
(iii) 2090 correct to 2 significant figures.
................................................. [1]
(b) Write down a prime number between 90 and 100.
................................................. [1]
(¢) Write 27° as a fraction.
................................................. [1]
(d) Write 0.00701 in standard form.
................................................. [1]
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(e) Simplify 1.5x10"+1.5x10*~" giving your answer in standard form.

................................................. [2]
(f) Write 0.37 as a fraction.
You must show all your working.
................................................. 2]
8. S522/42
4
Work out 639—X106 3
2.45x 10
Give your answer in standard form.
................................................. [2]
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1.2 Ratio:

Reference Notes:
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1. s19/42
One day, the newspaper had 60 pages of news and advertisements.
The ratio number of pages of news : number of pages of advertisements = 5:7.

(i) Calculate the number of pages of advertisements.

........................................... % [1]
2. M19/42
Amol and Priya deliver 645 parcels in the ratio Amol : Priva= 11 : 4.
(a) Calculate the number of parcels Amol delivers.
................................................... 121
3. W19/42
(a) Mohsin has 600 pear trees and 720 apple trees on his farm.
(i) Write the ratio pear trees : apple trees in its simplest form.
................................................. []
(ii) Each apple tree produces 16 boxes of apples each year.
One box contains 18kg of apples.
Calculate the total mass of apples produced by the 720 trees in one year.
Give your answer in standard form.
............................................... kg [3]
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(b) One week, the total mass of pears picked was 18540kg.
For this week. the ratio mass of apples : mass of pears = 13 : 9.

Find the mass of apples picked that week.

............................................... kg [2
4, S21/42
A cuboid has length L cm, width Wem and height Hcm.
Lcm
Hcm
l NOT TO
T SCALE
20.1cm Wcem
{
37.8cm
The diagram shows the net of this cuboid.
Theratio W:L=1:2.
Find the value of L, the value of W and the value of H.
L= e
W o= i
H = oo [5]
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5. S2242
Share $608 in the ratio 4:5:7.
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1.3 Percentage

Reference Notes:
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1. M19/42
Amol and Priva deliver 645 parcels 1n the ratio

(e) 67 of the 645 parcels are damaged on the journey.

Calculate the percentage of parcels that are damaged.

............................................... % [1]
2. M22/42

A company employed 300 workers when it started and now employs 852 workers.
(a) Calculate the percentage increase in the number of workers.

............................................. % [2]
(b) Of the 852 workers, the ratio part-time workers : full-time workers = 5:7.

Calculate the number of full-time workers.
................................................. [2]

Pagel4 of 464



(¢) The company makes 40600 headphones in one year.
Write this number

(i) in words,

........................................................................................ 1
(ii) in standard form.
................................................. [1]
(d) In one month, the company sells 3000 headphones.
Of these, 48% are exported, % are sold to shops and the rest are sold online.
Calculate the number of headphones that are sold online.
................................................. [3]
(e) One year, sales increased by 15%.
The following year sales increased by 18%.
Calculate the overall percentage increase in sales.
............................................. % [3]
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3. S19/42

The number of newspapers sold decreases exponentially by x% each year.
Over a period of 21 years the number of newspapers sold decreases from 1 763 000 to 58 000.

Calculate the value of x.

I — [3]
4. S21/43
(b) Xavier’s salary increases by 2% each year.
In 2010, his salary was $40 100.
(i) Calculate his salary in 2015.
Give your answer correct to the nearest dollar.
$ s [3]

(ii)) In which year is Xavier’s salary first greater than $47500?
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(¢) InJanuary 2020, the population of a town was 5% more than its population in January 2018.
In January 2021, the population of this town was 2% less than its population in January 2020.

Calculate the overall percentage increase in the population from January 2018 to January 2021.

5. W22/42

@ @

(i)

(iii)

At a football club, season tickets are sold for seated areas and for standing areas.
The cost of season tickets are in the ratio seated : standing =5 : 3.
The cost of a season ticket for the standing area is $45.

Find the cost of a season ticket for the seated area.

In 2021, the value of the team’s players was $2.65 million.
In 2022 this value has decreased by 12%.

Find the value in 2022.

B scvssinnnanteessisessoorel million [2]

The number of people at a football match is 1455.
This 1s 6.25% of the total number of people allowed in the stadium.

Find the total number of people allowed in the stadium.
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(iv) The average attendance increased exponentially by 4% each year for the three years from
2016 to 2019.
In 2019 the average attendance was 1631.

Find the average attendance for 2016.

................................................. [3]
(b) Another club sells season tickets for individuals and for families.
In 2018, the number of season tickets sold is in the ratio family : individual =2 : 7.
(i) The number of family season tickets sold is x.
Write an expression, in terms of x, for the number of individual season tickets sold.
................................................. [1]

(ii)) In 2019, the number of family season tickets sold increases by 12 and the number of individual
season tickets sold decreases by 26.

Complete the table by writing expressions, in terms of x, for the number of tickets sold each

year.
Year Family tickets Individual tickets
2018 %
2019
[2]
(iii) In 2019, the number of individual season tickets sold is 3 times the number of family season
tickets sold.

Write an equation in x and solve it to find the number of family tickets sold in 2018.
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6. W19/42
Mohsin has 600 pear trees and 720 apple trees on his farm.

(b) (ii) The apples cost Mohsin $0.85 per kilogram to produce.
He sells them at a profit of 60%.

Work out the selling price per kilogram of the apples.

S 2]
(¢) Mohsin exports some of his pears to a shop in Belgium.
The shop buys the pears at $1.50 per kilogram.
The shop sells the pears for 2.30 euros per kilogram.
The exchange rate is $1 = 0.92 euros.
Calculate the percentage profit per kilogram made by the shop.
................................................ % [5]

(d) Mohsin’s earnings increase exponentially at a rate of 8.7% each year.
During 2018 he earned $195600.

During 2027, how much more does he earn than during 20187
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7. S22/41

(a) Alex, Bobbie and Chris share strawberries in the ratio Alex : Bobbie : Chris =3 :2: 2.
Chris receives 12 strawberries.

Calculate the total number of strawberries shared.

(b) In a sale, a shop reduces all prices by 12%.
(i) Dina buys a book which has an original price of $6.50 .

Calculate how much Dina pays for the book.

(i) Elu pays $11 for a toy.

Calculate the original price of the toy.

(¢) Feri invests some money.
The rate of interest for the first year is 2.5%.
At the end of the second year the overall percentage increase of Feri’s investment is 6.6%.

Find the rate of interest for the second year.
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(d) A radioactive substance decays at an exponential rate of 2% per day.

The initial mass is 80 g.

(i) Find the mass at the end of 5 days.

(ii) Find how many more whole days, after day 5, it takes for the mass to reduce to less than 67 g.

8. S22/43
(a) The table shows the numbers of tigers reported to be living in the wild in the year 2014 in some
countries.
Country Number
India 2226
Indonesia 371
Nepal 198
Bangladesh 106

(i) Using the table,

(a) find the number of tigers in Nepal as a percentage of the number of tigers in Bangladesh,
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(b) find the ratio tigers in Bangladesh : tigers in Indonesia : tigers in India, giving your
answer in its simplest form.

(ii) Five years later, the number of tigers reported in India was 2967.

Find the percentage increase in the population of tigers in India.

(iii) The number of tigers in India in the year 2014 is approximately 30.48% greater than in the
year 2010.

Find the number of tigers in India in the year 2010.
Give your answer correct to the nearest integer.

(b) At the start of June, a hive has a population of 2000 bees.
Three months after the start of June the hive has a population of 2662 bees.

The population of this hive can be calculated using the formula
P =ab",
where P is the population of the hive x months after the start of June.
By finding the value of @ and the value of b, calculate the population of the hive 7 months

after the start of June.
Give your answer correct to the nearest integer.
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1.4 Money and Finance

Cost:

Reference Notes:
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1. S21/41

(a) The total cost of a taxi journey is calculated as
*  $0.50 per kilometre
plus
*  $0.40 per minute.

(i) Calculate the total cost of a journey of 32 km that takes 30 minutes.

(ii) The total cost of a journey of 100km is $98.

Show that the time taken is 2 hours.

[3]
(b) Three taxi drivers travel a total of 8190km in the ratio 5: 2 : 7.

Calculate the distance each driver travels.

Driver 1 oo km
DOVEr 2 numnmnsinsviiiamnys km
B i 2 km [3]

(¢) After midnight, the cost of any taxi journey increases by 45%.
One journey costs $84.10 after midnight.

Calculate the cost of the same journey before midnight.
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2. S21/8

(a) (i) Yasmin and Zak share an amount of money in the ratio 21 : 19.
Yasmin receives $6 more than Zak.

Calculate the total amount of money shared by Yasmin and Zak.

(i) Ina sale, all prices are reduced by 15%.
(a) Yasmin buys a blouse with an original price of $40.

Calculate the sale price of the blouse.

(b) Zak buys a shirt with a sale price of $29.75 .

Calculate the original price of the shirt.
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3. w2l/4
Bob, Chao and Mei take part in a run for charity.

(a) Their times to complete the run are in the ratio Bob : Chao:Mei=4:5:7.

(i) Find Chao’s time as a percentage of Mei’s time.

............................................. % [1]
(ii) Bob’s time for the run is 55 minutes 40 seconds.
Find Mei’s time for the run.
Give your answer in minutes and seconds.
....................... 1131 ; po——— ]
(b) Chao collects $47.50 for charity.
(i) Bob collects 28% more than Chao.
Find the amount Bob collects.
i B A SRR RO [2]
(ii) Chao collects 60% less than Mei.
Find how much more money Mei collects than Chao.
i B A SRR [3]
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(¢) When running, Chao has a stride length of 70 cm, correct to the nearest 5cm.
Chao runs a distance of 11.2km. correct to the nearest 0.1 km.

Work out the minimum number of strides that Chao could take to complete this distance.

................................................. [4]
(d) In 2015, a charity raised a total of $1.6 million.
After 2015, this amount increased exponentially by 2.4% each year for the next 5 years.
Work out the amount raised by the charity in 2020.
B sonmasnamsa million [2]

4, M19/42
() (i) 29 parcels each have a value of $68.

By writing each of these numbers correct to | significant figure. find an estimate for the total
value of these 29 parcels.

(i) Without doing any calculation, complete this statement.
The actual total value of these 29 parcels is less than the answer to part (f)(i)

BIECAUSE .ttt sttt es et bt bbbttt bt etk s b eseas et [1]
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5. §20/43

()

(b)

(©)

Campsite fees
(per day)

Tt ooosovivses $15.00
Caravan ......; $25.00

The sign shows the fees charged at a campsite.
Today there are 54 tents and 18 caravans on the site.

Calculate the fees charged today.

Bl [2]
In September the total income at the campsite was $37054.
This was a decrease of 4.5% on the total income in August.
Calculate the total income in August.

T P R [2]

The visitors to the campsite today are in the ratio
men : women=15:4 and women : children=3:7.

(i) Calculate the ratio men : women : children in its simplest form.

(ii) Today there are 224 children at the campsite.

Calculate the total number of men and women.
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(d) The space allowed for each tent is a rectangle measuring 8 m by 6 m, each correct to the nearest
metre.

Calculate the upper bound for the area of the space allowed for each tent.

(e) The value of the campsite has increased exponentially by 1.5% every year since it opened 30 years
ago.

Calculate the value of the campsite now as a percentage of its value 30 years ago.

6. W20/41

(a) A plane has 14 First Class seats, 70 Premium seats and 168 Economy seats.

Find the ratio First Class seats : Premium seats : Economy seats.
Give your answer in its simplest form.

(b) (i) For a morning flight, the costs of tickets are in the ratio
First Class : Premium : Economy = 14: 6 : 5.
The cost of a Premium ticket is $114.

Calculate the cost of a First Class ticket and the cost of an Economy ticket.

FIrst Class S oo

EERGRE §ovumnamnmnuasisimn: [3]
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(ii) For an afternoon flight, the cost of a Premium ticket is reduced from $114 to $96.90 .

Calculate the percentage reduction in the cost of a ticket.

(¢) When the local time in Athens is 09 00, the local time in Berlin is 08 00.
A plane leaves Athens at 13 15.

It arrives in Berlin at 1505 local time.

(i) Find the flight time from Athens to Berlin.

(ii) The distance the plane flies from Athens to Berlin is 1802 km.

Calculate the average speed of the plane.
Give your answer in kilometres per hour.

........................................ km/h [2]
7. S19/42

(¢) On holiday Maria paid 2.25 euros for the newspaper when the exchange rate was $1 = 0.9416 euros.
At home Maria paid $1.13 for the newspaper.

Calculate the difference in price.
Give your answer in dollars, correct to the nearest cent.

M Lt [3]
8. S19/42
(a) The price of a newspaper increased from $0.97 to $1.13 .
Calculate the percentage increase.
........................................... % [3]
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Interest:

Reference Notes:

1. S21/41
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(a) The exchange rate is 1 euro = $1.142 .
(i) Johann changes $500 into euros.

Calculate the number of euros Johann receives.
Give your answer correct to the nearest euro.

........................................ euros [2]
(ii)) Johann buys a computer for $329.
The same computer costs 275 euros.
Calculate the difference in cost in dollars.
s aa e [2]
(b) Lucy spends % of the money she has saved this month on a book that costs $5.25 .
Calculate how much money Lucy has saved this month.
R [2]
(¢) Kamal invests $6130 at a rate of % per year compound interest.
The value of his investment at the end of 5 years is $6669.
Calculate the value of r.
PR s snar e s RO A S [3]

2. W20/42
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(a) Beth invests $2000 at a rate of 2% per year compound interest.

(i) Calculate the value of this investment at the end of 5 years.

(ii) Calculate the overall percentage increase in the value of Beth’s investment at the end of
5 years,

(iii) Calculate the minimum number of complete years it takes for the value of Beth’s investment
to increase from $2000 to more than $2500.

................................................. [3]
(b) The population of a village decreases exponentially at a rate of 4% each year.
The population is now 255.
Calculate the population 16 years ago.
................................................. [3]

3. W21/43
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(a) $500 is invested at a rate of 3% per year.
Calculate the total interest earned at the end of 7 years when

(i) simple interest is paid,

(ii) compound interest is paid.

(b) The value of a car decreases exponentially by 10% each year.
The value now is $6269.40 .

Calculate the value of the car 3 years ago.

4. W22/41
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(a) (i) Zak invests $500 at a rate of 2% per year simple interest.

Calculate the value of Zak’s investment at the end of 5 years.

(ii) Yasmin invests $500 at a rate of 1.8% per year compound interest.

Calculate the value of Yasmin’s investment at the end of 5 years.

(iii) Zak and Yasmin continue with these investments.

How many more complete years is it before the value of Yasmin’s investment is greater than
the value of Zak’s investment?
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(b) Xavier buys a car for $2500.
The value of the car decreases exponentially at a rate of 10% each year.

Calculate the value of Xavier’s car at the end of 5 years.
Give your answer correct to the nearest dollar.

(¢) The number of a certain type of bacteria increases exponentially at a rate of % each day.
After 22 days, the number of this bacteria has doubled.

Find the value of r.
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5. W20/41

Alan invests $200 at a rate of % per year compound interest.
After 2 years the value of his investment is $206.46 .

(i) Show that »*+200r—323 = 0.

[3]
(ii) Solve the equation 7 +200r—323 =0 to find the rate of interest.
Show all your working and give your answer correct to 2 decimal places.
5 T [3]
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15 Upper and lower bounds

Reference Notes:
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1. M19/42

(d) Priya has 50 identical parcels.
Each parcel has a mass of 17 kg, correct to the nearest kilogram.

Find the upper bound for the total mass of the 50 parcels.

2. S19/42
The number of newspapers sold decreases exponentially by x% each year.

(e) Every page of the newspaper is a rectangle measuring 43cm by 28cm, both correct to the nearest
centimetre.

Calculate the upper bound of the area of a page.

3. W20/41

A rectangle measures 8.5 cm by 10.7 cm, both correct to 1 decimal place.

Calculate the upper bound of the perimeter of the rectangle.

4. W21/42

A bus travels 440 km, correct to the nearest 10 km.
The time taken to complete the journey is 6 hours, correct to the nearest half hour.

Calculate the lower bound of the speed of the bus.
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5. W22/42

The lengths of the sides of a triangle are 11.4cm, 14.8cm and 15.7cm, all correct to 1 decimal
place.

Calculate the upper bound of the perimeter of the triangle.

6. S22/42
At a football match, there are 29 800 people, correct to the nearest 100.

(i) At the end of the football match, the people leave at a rate of 400 people per minute, correct
to the nearest 50 people.

Calculate the lower bound for the number of minutes it takes for all the people to leave.

(ii) Ata cricket match there are 27 500 people, correct to the nearest 100.
Calculate the upper bound for the difference between the number of people at the football
match and at the cricket match.
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1.6 Mixed concepts (cost, percentage, ratio, Money, calculatian)

1. M20/42

Dhanu has a model railway.

(a) He has a train that consists of a locomotive and 4 coaches.
The mass of the locomotive is 87 g and the mass of each coach is 52 g.

(i) Work out the total mass of the train.

.............................................. g [2
(ii) Work out the mass of the locomotive as a percentage of the total mass of the train.
............................................. % [1]
(b) The train is 61 cm long and travels at a speed of 18 cm/s.
It takes 4 seconds for the whole of the train to cross a bridge.
Calculate the length of the brndge.
........................................... cm [2
(¢) A new locomotive costs $64.
Calculate the cost of the locomotive in rupees when the exchange rate is | rupee = $0.0154 .
Give your answer correct to the nearest 10 rupees.
...................................... rupees [2]
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(d) The cost of a railway magazine increases by 12.5% to $2.70 .

Calculate the cost of the magazine before this increase.

(¢) Dhanu plays with his model railway from 0650 to 11 15.
He then rides his bicycle for 3 hours.

Find the ratio  time playing with model railway : time riding bicycle.
Give your answer in its simplest form.

................................................... [3]
(f) The value of Dhanu’s model railway is $550.
This value increases exponentially at a rate of r% per year.
At the end of 5 years the value will be $736.
Calculate the value of r.
O D R R B D A T P [3]
2. M21/42
Painter Plumber Electrician
$35 per hour Fixed charge $40 $48 per hour
, for the first 2 hours
pius then
$26.50 per hour $32 per hour

These are the rates charged by a painter, a plumber and an electrician who do some work for Mr Sharma.
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(a) The painter works for 7 hours.

Calculate the amount Mr Sharma pays the painter.

Bissnanaissmsaiierisisa [1
(b) Mr Sharma pays the plumber $252.
Calculate how many hours the plumber works.
........................................ hours [2]
(c) Mr Sharma pays the electrician $224.
Calculate how many hours the electrician works.
........................................ hours [2]

(d) Write down the ratio of the amount Mr Sharma pays to the painter, the plumber and the electrician.
Give your answer in its lowest terms.

paifiter : plumber : eleclICIan = it Saiinicnns Do [2]

3. S20/41
(a) In 2018, Gretal earned $32000.

(i) She paid tax of 24% on these earnings.

Work out the amount she paid in tax in 2018.
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(ii)) In 2019, Gretal’s earnings increased by 7%.

Work out her earnings in 2019.

(b) Gretal invests $5000 at a rate of 2% per year compound interest.

(c)

Calculate the value of her investment at the end of 3 years.

One month, Gretal spent a total of $360 on presents.
She spent % of this total on presents for her parents.
She spent % of the remaining money on presents for her friends.

She spent the rest of the money on presents for her sisters.

Calculate the percentage of the $360 that she spent on presents for her sisters.

............................................. % [4]
(d) Arjun earned $36515 in 2019.
This was an increase of 9% on his earnings in 2018.
Work out his earnings in 2018.
B v e e [2]
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(e) Arjun and Gretal each pay rent.

In 2018, the ratio of the amount each paid in rent was Arjun : Gretal = 5:
In 2019, the ratio of the amount each paid in rent was Arjun : Gretal = 9:13
Arjun paid the same amount of rent in both 2018 and 2019.
Gretal paid $290 more rent in 2019 than she did in 2018.
Work out the amount Arjun paid in rent in 2019.
$ iR [4]
4. S20/42
(a) (i) Divide $24 in the ratio 7 : 5.
- TN sz [2

(ii) Write $24.60 as a fraction of $2870.
Give your answer in its lowest terms.

(iii) Write $1.92 as a percentage of $1.60 .
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(b) In a sale the original prices are reduced by 15%.

(i) Calculate the sale price of a book that has an original price of $12.

(ii) Calculate the original price of a jacket that has a sale price of $38.25 .

(¢) (i) Dean invests S500 for 10 years at a rate of 1.7% per year simple interest.

Calculate the total interest earned during the 10 years.

(ii) Ollie invests $200 at a rate of 0.0035% per day compound interest.

Calculate the value of Ollie’s investment at the end of 1 year.
[1 year = 365 days.]
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(iii) Edna invests $500 at a rate of % per year compound interest.
At the end of 6 years, the value of Edna’s investment 1s $559.78 .

Find the value of r.

B A B ST [3]
5. S21/42
(a) A 2.5-litre tin of paint costs $13.50 .
In a sale, the cost is reduced by 14%.
(i) Work out the sale price of this tin of paint.
B s S R [2]

(b) Henri buys some paint in the ratio  red paint : white paint : green paint = 2:8: 5.

(i) Find the percentage of this paint that is white.

(ii) Henri buys a total of 22.5 litres of paint.

Find the number of litres of green paint he buys.

........................................ litres [2]
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(¢) Maria paints a rectangular wall.
The length of the wall is 20.5 m and the height is 2.4 m, both correct to 1 decimal place.

One litre of paint covers an area of exactly 10m?,

Calculate the smallest number of 2.5-litre tins of paint she will need to be sure all the wall is

painted.

Show all your working.

6. W20/43

..........................................

(a) The Earth has a surface area of approximately 510 100000 km?.

(i) Write this surface area in standard form.

(ii) Water covers 70.8% of the Earth’s surface.

Work out the area of the Earth’s surface covered by water.

(b) The table shows the surface area of some countries and their estimated population in 2017.

Country Surface area (km?) Estimated population in 2017
Brunei 5.77 x 10° 433100
China 9.60 x 100 1388000000
France 6.41 x 10° 67000000
Maldives 3.00 x 10? 374600
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(i) Find the total surface area of Brunei and the Maldives.

.......................................... km? [1]
(ii) The ratio surface area of the Maldives : surface area of China
can be written in the form 1 : n.
Find the value of n.
NS ittt s [2]
(iii) Find the surface area of France as a percentage of the surface area of China.
............................................. % [2]

(iv) Find the population density of the Maldives.
[Population density = population + surface area]

............................... people/km? [2]

(¢) The population of the Earth in 2017 was estimated to be 7.53 x 10°.
The population of the Earth in 2000 was estimated to be 6.02 x 10°.

(i) Work out the percentage increase in the Earth’s estimated population from 2000 to 2017.
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(ii) Assume that the population of the Earth increased exponentially by y% each year for these
17 years.

Find the value of y.

P 3]

7. W21/42

(a) Malena has 450 fruit trees.
The fruit trees are in the ratio apple : pear: plum=8:7: 3.

(i) Show that Malena has 200 apple trees.

(2]
(ii) Find the number of plum trees.
................................................. [1]
(ili) Malena wants to increase the number of pear trees by 32%.
Calculate the number of extra pear trees she needs.
................................................. [2]
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(iv) Each apple tree produces 48.5kg of apples.
The apples have an average mass of 165 g each.

Calculate the total number of apples produced by the 200 trees.
Give your answer correct to the nearest 1000 apples.

................................................. [3]
(b) Malena’s land is valued at three million and seventy-five thousand dollars.
(i) Write this number in figures.
................................................. [1]
(ii) Write your answer to part (b)(i) in standard form.
................................................. [1]
(¢) In 2020, each plum tree produced 37.7kg of plums.
This was 16% more than in 2019.
Calculate the mass of plums produced by each plum tree in 2019.
............................................. kg [2]
(d) Malena invests $1800 at a rate of 2.1% per year compound interest.
Calculate the value of her investment at the end of 15 years.
SonnannnnaananeraEs [2]
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8. W22/43

(a) Here are the ingredients needed to make a pasta bake to serve 12 people.

25049 butter

600g pasta

460 g mushrooms
2809 cheese

800 ml milk

(i) Find the mass of the cheese as a percentage of the mass of the mushrooms.

.............................................. % [1]
(i) Find the mass of butter needed to make a pasta bake to serve 18 people.
............................................... g [2]
(iii) Monica has 2.2 litres of milk and 1.5kg of each other ingredient.
Calculate the greatest number of people she can serve with pasta bake.
................................................. [3]
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(b) In 2019, a packet of pasta cost $2.40.
This was an increase of 25% of the cost of a packet in 2018.

(i) Work out the cost in 2018.

(i) In 2020, the cost of a packet increased by 15% from the cost in 2019.

Work out the total percentage increase in the cost of a packet from 2018 to 2020.

(©)
width

NOT TO
SCALE

Pasta is sold in packets with width 11.5cm, correct to the nearest 0.5 cm.
A shop places these packets in a single line on a shelf of length 2 m, correct to the nearest 0.1 m.

Find the maximum number of these packets that will fit along this shelf.
You must show all your working.
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1.7  Venn Diagramsand Probability:

Reference Notes:
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1. M19/42

(a) The Venn diagram shows two sets, 4 and B.

¢

&
>~}

(i) Use set notation to complete the statements.
(@) oo A (]
) B (1]
(ii) Complete the statement.
Y P )=6 (]

(b) Inthe Venn diagram below, shade CnD’.

¢

(1]
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(¢) 50 students study at least one of the subjects geography (G ), mathematics (M) and history (H).
18 study only mathematics.
19 study two or three of these subjects.
23 study geography.

The Venn diagram below is to be used to show this information.

&

(SN

(i) Show thatx =4.

[2]
(ii) Complete the Venn diagram. 2]
(iii) Use set notation to complete this statement.
(GUMUHY = oocccunniccnnisnns [1]
(iv) Find n(Gn(M UH)).
................................................... []
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2. M20/42
This year, 40 students have each travelled by one or more of plane (P), train (7) or boat (B).

7 have travelled only by plane.
11 have travelled only by train.
9 have travelled only by boat.

n(PNT)=8
n(BNT)=3
n(BNP)y==6
¢
P T
B
(a) Complete the Venn diagram. [3]

(b) Find n((PUBY).

................................................. [1]
(c) Use set notation to complete the statement.
(PUTUB) = s [1]
(d) Two students are chosen at random.
Calculate the probability that they both have travelled only by plane.
................................................. [2
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(e) Two students are chosen at random from those who have travelled by train.

Calculate the probability that they both have also travelled by plane.

3. M22/42

The Venn diagram shows the number of students in a group of 50 students who wear glasses (G),
who wear trainers (7') and who have a mobile phone ().

OO

M

(i) Use set notation to describe the region that contains only one student.

N [1]
(ii) Find n(T'n(GUM)).
................................................. 1
(iii) One student is picked at random from the 50 students.
Find the probability that this student wears trainers but does not wear glasses.
................................................. [1
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(iv) Two students are picked at random from those wearing trainers.

Find the probability that both students have mobile phones.

4, S21/41
(a) In the Venn diagram, shade the region P'U Q.

(@7
@}

(b) There are 50 students in a group.

34 have a mobile phone (M).
39 have a computer (C).

Complete the Venn diagram to show this information.

P 0
5 have no mobile phone and no computer.
M €

[1]

[2]
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(¢) The Venn diagram shows the number of students in a group of 30 who have brothers (B),

sisters (.S) or cousins (C).

€

2

(i) Write down the number of students who have brothers.

................................................. [1]
(ii) Write down the number of students who have cousins but do not have sisters.

................................................. [1]
(iii) Find n(BUSUC)'.

................................................. [1]

(iv) Use set notation to describe the set of students who have both cousins and sisters but do not
have brothers.

................................................. [1
(v) One student is picked at random from the 30 students.
Find the probability that this student has cousins.
................................................. [1]
(vi) Two students are picked at random from the students who have cousins.
Calculate the probability that both these students have brothers.
................................................. [3]
(vii) One student is picked at random from the 30 students.
Event 4 This student has sisters.
Event B This student has cousins but does not have brothers.
Explain why event 4 and event B are equally likely.
............................................................................................................................................. [1]
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5. S21/43

In a class of 24 students, 18 students like homework (/), 15 students like tests (7') and 1 student does
not like homework and does not like tests.

(a) Complete the Venn diagram to show this information.

€
H L

1
[2]
(b) Write down the number of students who like both homework and tests.
................................................. [1]
(¢) Find n(H'NT).
................................................. [1]
(d) A student is picked at random from the class.
Write down the probability that this student likes tests but does not like homework.
................................................. [1]
(e) Two students are picked at random from the class.
Find the probability that both students do not like homework and do not like tests.
................................................. [1]
(f) Two of the students who like homework are picked at random.
Find the probability that both students also like tests.
................................................. [3]

6. W20/41
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(a) There are 32 students in a class.

5 do not study any languages.
15 study German (G).
18 study Spanish (S).

€

(i) Complete the Venn diagram to show this information. [2]
(ii) A student is chosen at random.

Find the probability that the student studies Spanish but not German.

................................................. [1]

(iii) A student who studies German is chosen at random.
Find the probability that this student also studies Spanish.
................................................. [1]
(b) A bag contains 54 red marbles and some blue marbles.
36% of the marbles in the bag are red.
Find the number of blue marbles in the bag.
................................................. [2]
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(¢) Another bag contains 15 red beads and 10 yellow beads.
Ariana picks a bead at random, records its colour and replaces it in the bag.
She then picks another bead at random.

(i) Find the probability that she picks two red beads.

................................................. 2]
(ii) Find the probability that she does not pick two red beads.
................................................. [1]
(d) A box contains 15 red pencils, 8 yellow pencils and 2 green pencils.
Two pencils are picked at random without replacement.
Find the probability that at least one pencil is red.
................................................. [3]

7. S20/41
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x 1s an integer.

€= {x:41 <x<50}

A= {x:x1s an odd number}
B = {x :x1is amultiple of 3}
C = {x:xis a prime number}

(a) Complete the Venn diagram to show this information.

€
A B
¢
[3]
(b) List the elements of
(i) AnC,
................................................. [1]
(i) (BUC).
................................................. [1]
(¢) Find n(AnBNC).
................................................. [1]

8. S22/41
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(a) (i) Use set notation to describe the shaded region in the Venn diagram.

(b)

€
................................................. [1]
(ii) Shade the correct region in each Venn diagram.
8 & L
€
ouP M
(KUL)ynM'
[2]
\Y N N I A G R A M
The diagram shows 11 cards.
(i) One of these cards is chosen at random.
Write down the probability that the letter on the card is not A.
................................................. [1]
(ii) A card is chosen at random from these 11 cards and then replaced.
A second card is then chosen at random.
Find the probability that exactly one card has the letter N.
................................................. 3]
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(c)

E M

50 students are asked if they like English (£) and if they like mathematics (M).

3 say they do not like English and do not like mathematics.

33 say they like English.

42 say they like mathematics.

(i) Complete the Venn diagram. [2]

(ii) A student is chosen at random.

Find the probability that this student likes English and likes mathematics.

................................................. [1]
(iii) Two students are chosen at random.
Find the probability that they both like mathematics.
................................................. [2]
(iv) Two students who like English are chosen at random.
Find the probability that they both also like mathematics.
................................................. [2]

Page66 of 464



TOPIC 2: Algebra and graphs

Reference Notes:
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2.1 Indices:

Reference Notes:
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1. S20/41

(d) Simplify.
(27x%)3

2. S21/42

(a) Simplify, giving your answer as a single power of 7.

O 7°x7®

35

@) 77%=+7°

(iii) 42+7

(b) Simplify.
(5x% x 2.\'_1'4) 2

3. W20/41

(¢) Simplify.
(3.\'3)‘4)3
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4. W22/43
(a) Simplify fully.

M pxp"

- (27x°;ﬁ7)_?
(1ii) o

5. M20/42

k

(b) 212227 =32

Find the value of k.

K= ooeeeeeeeeceseeesereenseesseeesseeneee [2]

Pager0of 464



6. S21/42

(e) 32\'—| s % x 32_\'—.\'

Find an expression for y in terms of x.

R [4]
7. S22/41
3 i
16 2
Find the value of y.
1 RO, [2]
8. W22/42
5" +5)7 +5n+5n +5I1 — 5111
Find an expression for m in terms of n.
Y L [2]
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2.2 Algebra simplify (brackets):

Reference Notes:
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1. S1942

Expand and simplify.
(x+7)(x—3)

2. S2041

(e) Expand and simplify.
(Bx—5Sy)(2x +y)

3. M20/42

(¢) Expand and simplify.
(y+3)Hy—42y-1)

4. M21/42

Expand and simplify.
(x—3)(x+1)(3x—4)

5. M22/42
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Expand and simplify.
(x+1D(x—2)(x+3)

................................................. [3]
6. S22/42
Expand and simplify.
2x—3)(x+6)(x—4)
................................................. [3]
7. S22/43
) Expand and simplify.
4(x—5)—(3—2x)
................................................. 2]
8. W20/41
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Expand and simplify.
(x—2)(x+5)(2x—1)

................................................. [3]
9. W22/42
Expand and simplify.
2x+3)(x—1)(x+3)
................................................. [3]
10. S22/43
Simplify.
a—2b—3a+7b
................................................. [2]

2.3 Factorisation:

Pager5 of 464



Reference Notes:

1. W20/43
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Factorise completely.

(i) 6y —15xp

................................................. 2]
(i) »*—ox’
................................................. 2]
2. M21/42
(a) Factorise.
(i) Sam+ 10ap—bm—2bp
................................................. [
(i) 15(k+g)*=20(k+g)
................................................. [
(iii) 4x° —y*
.

3. S19/42
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Factorise completely.

(i) 15p%¢> —25¢°

............................................... [2
(ii) 4fc+6gh+ 10/k+ 15hk
............................................... [2
(iii) S1&5—m*
............................................... [2
4. S21/42
Factorise the following completely.
@) x*—3x=28
................................................. 2]
(i) 7(a+2b)*+4a(a+2b)
................................................. 2]

5. S21/43
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(b) (i) Factorise.
15x%> —2x—8

(c) Factorise completely.
3 2
x> = 16xy*

6. W20/42

Factorise completely.
3a’b—ab?

7. W20/43
(a) (i) Factorise 24+ 5x—x7.

8. W21/41

) Factorise completely.

(i) 2x*—288)°
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(i) 5x*+17x—40

- [2]
9. W21/43
Factorise completely.
16a —4a’
................................................. [2
10. W22/42
Factorise.
a’—9
[1]
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2.4 Algebra simplify (fractions):

Reference Notes:
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1. M20/42
(a) Write as a single fraction in its simplest form.

X3 XL
x—3 x+2

................................................. [4]
2. M22/42

Simplify.

4x* — 16x
x2—16
................................................. [3]

3. S21/41

(a) Simplify.

x2—25
x2—x—20
................................................. [3]
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(b) Write as a single fraction in its simplest form.

x+35 + x+8
X x—1
................................................. [3]
4. S21/42
Simplify. 2x—1—4ax+2a
2% —x
................................................. [4]
5. S22/43
Write as a single fraction in its simplest form.
3 7
x—95 2
................................................. [3]
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6. W20/43

Simplify.
3 2
x—1 2x+1
................................................. [3]
7. W21/43
Write each of the following as a single fraction, in its simplest form.
I . 3

(i) 22~ 3B

(i) 2——=

x—1
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8. W22/42

Write as a single fraction in its simplest form.
4a . 3ad

5 ° 10¢

................................................. [3]
9. S20/41
(b) Simplify.
(i) 3a—5b—a+2b
................................................. 2]
i) xo
................................................. 2]
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2.5 Subject of the equation:

Reference Notes:
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1. W19/42
(a) Make p the subject of

(i) Sp+7=m.

PSS iSssanapisenisdnpbonsiiss asisapidsisnsasrnesicass [2
(i) -2 =h.

B v i s R S s o G DA i [3]
2. W21/42
Rearrange the formula ¥ = 2x* —3y® to make y the subject.

TEEE aymevssvminos eiansis maemerasa b AR [3]
3. M20/42
(d) Make x the subject of the formula. Y
X= .‘,'
G R [3]
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4. M22/42
Make g the subject of the formula.

2
— fg

—e

g

5. S21/43
(a) y= px2 +1

(i) Find the value of y whenp =3,x=2andt=—13.

P o ettt 2]

(ii) Rearrange the formula to write x in terms of p, 7 and y.

6. S22/42

Make m the subject of the formula. .
mc” —2k = mg
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7. S22/43

Make x the subject of the formula.
_5(pp—X)
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2.6 Solving equations:

ReferenceNotes:
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Solve.
. 15
i —=-3

(i) 4(5-3x)=23

2. S1942

(c¢) Solve the equation. 42
3x—4)+—=—=

3. S20/43

Solve the equation.

4. S22/41

]

X T et [1]
X T e e [3]

D S B S S [4]
T aasessnssassesnsssneanesnasassonsansssnsnsenasan [3]
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Solve.

5. §22/42

I Solve.
10-3p=3+11p

6. S22/43
Solve.

7. W20/41

Solve.

8. W21/41
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(a) Solve.

(i) 6(7—2x)=3x—8

9. W21/42

Solve.

4(2x—3) =24

10. W21/43

) Solve the equation.

11. W22/41

X

+|

2x
+T_l

XS oo eees oo seseseee e [3]
XS oo eees oo seseseee e [3]
K S et eees et eeeee e eseennens [3]

I 2]
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Solve the equations.

) 3@—x)— 3

12. W22/42

Solve.
4x+15=9

13. W22/43
Solve.

3x—22 _

3 23

14. S22/41

2(x+2)

1

B A O SR T RS [4]
. <N [3]
X = e e [2]
X S ceissssssesisesssnsssssssnsnsssssnrssssssssns [3]
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(a) Geeta buys x apples, (x+ 7) oranges and (2x— 1) bananas.
The total number of pieces of fruit Geeta buys is 30.

(i) Find the number of apples Geeta buys.

(ii) The cost of one apple is 15 cents.
The cost of one orange is 18 cents.
The total cost of all the fruit is $5.55 .

Find the cost, in cents, of one banana.

........................................ cents [3]
15. W20/42

Ahmed sells different types of cake in his shop.
The cost of each cake depends on its type and its size.

Every small cake costs Sx and every large cake costs $(2x + 1).
(a) The total cost of 3 small lemon cakes and 2 large lemon cakes i1s $12.36 .

Find the cost of a small lemon cake.
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(b) The cost of 18 small chocolate cakes is the same as the cost of 7 large chocolate cakes.

Find the cost of a small chocolate cake.

(¢) The number of small cherry cakes that can be bought for $4 is the same as the number of large
cherry cakes that can be bought for $13.

Find the cost of a small cherry cake.
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(d) Petra spends $20 on small coffee cakes and $10 on large coffee cakes.
The total number of cakes is 45.

Write an equation in terms of x.
Solve this equation to find the cost of a small coffee cake.
Show all your working.
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16.

(a) Amir buys 3 cakes that cost ¢ cents each and 2 loaves of bread that cost (2¢ — 11) cents each.
He spends a total of $5.87 .

Find the value of c.

(b) A bottle of water costs Sw.
A bottle of juice costs $(w + 1).

Alex spends $22 on bottles of water and $42 on bottles of juice.
The number of bottles of water is equal to the number of bottles of juice.

Find the value of w.
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2.7 Solving inequalities:

Reference Notes:
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1. S20/43

Solve the inequality.
3m+12<8m—S5

................................................. [2]
2. S21/43
O &
----- RS R
=9 1
Write down the inequality in x shown by the number line.
................................................. [2]
3. M19/42
(¢) Solve the inequality.
3(x—=2) < T(x+2)
................................................... [3]
4. W20/41
Solve the inequality.
3x+12 < 5x—=3
................................................. [2]
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5. W20/43
Find the integer values that satisfy the inequality 2 < 2x < 10.

................................................. [2]
6. W21/42
Solve.
6x+14 > 6
................................................. 2]
7. W21/43
—8<3Ix—27
(i) Solve the inequality.
................................................. [3]
(i) Find the integer values of x that satisfy the inequality.
................................................. [1]
8. W22/41
(a)
O ®
1 T '.\'
2 4

Write down the inequality shown by the number line.
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(b) —3<2x+3<9

(i) Solve the inequality.

................................................. [3]
(i) Write down all the integer values of x that satisfy the inequality.
................................................. [2]
9. W22/43
(i) Solve.
x—3<5x+7
................................................. [2]
(ii) Show your answer to part (b)(i) on the number line.
LI S S I B S S B S R B S N B B S S B R S R
= —§ =4 =3 =2 =] 0 1 2 3 4 5 6
[1]
10. M20/42
(a) Naga has n marbles.
Panav has three times as many marbles as Naga.
Naga loses 5 marbles and Panav buys 10 marbles.
Together they now have more than 105 marbles.
Write down and solve an inequality in 7.
................................................. [3]
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2.8 Proportion:

Reference Notes:

Pagel03of 464



1. W22/42
(i) yis directly proportional to (x+3)°.
When x=2, y=135.

Find x when y = 108.

(ii) g is inversely proportional to the square of d.
When d is halved, the value of g is multiplied by a factor n.

Find n.
s s T i e [2]
2. M19/42
(b) y is inversely proportional to (x+3)°.
Whenx=2,y=8.
Find y whenx=17.
T —— [3]
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3. M20/42

(b) y is inversely proportional to x°.
When x=4, y=17.5.

Find y when x = 5.

4. W21/42

The energy of a moving object is directly proportional to the square of its speed.
The speed of the object is increased by 30%.

Calculate the percentage increase in the energy of the object.
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2.9 Simultaneous equations:

ReferenceNotes:
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1. M19/42

(a) Solve the simultaneous equations.
You must show all your working.
6x+5y =27
Sx—3y=44

2. S22/41

Solve the simultaneous equations.
2p+q=2

1
P 4="5

3. W21/43
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(a) Solve the simultaneous equations.
You must show all your working.

2p— q=17
3p+2g=17

P =i aanniisanniinicnies
7 LTRSS [3]
4. S20/43
Solve the simultaneous equations.
You must show all your working.
yv=4—x
x2+2y% =67
X == issssessssesssracese 2 V'™ ciernessccectsscnces
B acnaansvnavianes ¥ P ccasnsvinenaness [6]

5. S21/43
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Solve the simultaneous equations.

(a) x+2y=13
x+5y =22

X = ctreeereninentre e stese st sren et ane
P = i s [2]
(b) y= 21—x
y=x"+2x+2
X = e V= e
X = iiriecsaensannians P = evverreeiinneas [4]

6. S22/42
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Solve the simultaneous equations.
You must show all your working.

x+2y=12
5x+)y° =139

7. S22/43
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The graphs of y+5x=8 and y=2x>+6x—13 intersect at the points P and Q.

Find the coordinates of P and the coordinates of Q.
Show all your working.

8. W20/41
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NOT TO
B - SCALE

AV

The diagram shows a curve with equation y = 2x* —2x—7.
The straight line with equation y =3x+5 intersects the curve at the points 4 and B.

Find the coordinates of the points 4 and B.

9. W20/43
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The straight line y = 3x+2 intersects the curve y =2x*+7x—11 at two points.

Find the coordinates of these two points.
Give your answers correct to 2 decimal places.

2.10 Substitution/Evaluation:
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Reference Notes:

1. S20/42
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2
S = ut+ %ar‘

Find the value of s when u =52, t=7anda=1.6.

§UES opnameoseauansnsnsssessesussnsusseanmssnsasnsen [2]
2. W22/43
P=5K-17
(i) Find the value of P when &k = 3.
Prersnanpiasminrsatiies [2]
(ii) Rearrange the formula to make & the subject.
K= nssasisisisssnavamissssin [3]

2.11 Linear Programming:
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Reference Notes:

1. W22/43
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The line y =16 is drawn on the grid.

."A
40

30

20t

104

0 W EERESSIRCOSNSSSSEISIINIIENG
10 20 30 40 X

The region R satisfies the following inequalities.

y=16 x>2 2x+3y 272 y<32—x
(i) By drawing three more lines and shading the region net required, find and label region R.
[6]
(ii) Find the integer coordinates (x, y) in the region R that give the maximum value of 2x+y.
R—— S ) [2]

2. S22/42
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(a) Find all the positive integers which satisfy the inequality.

3n—8 > 5n—15

................................................. 2]
(b)
Y
x=4
8+
7 o
6
5=
4 remada e NI Ry =R e e
L2y=x—4
248
1 @
-1
The region marked R is defined by three inequalities.
(i) Find these three inequalities.
................................................. [3]
(ii)) Write down the largest value of 3x+ y in the region R for integers x and y.
................................................. [2]

3. S20/41
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Raheem makes baskets and mats.
Each week he makes x baskets and y mats.

He makes fewer than 10 mats.
The number of mats he makes is greater than or equal to the number of baskets he makes.

(a) One of the inequalities that shows this information is y < 10.

Write down the other inequality.

(b) He takes 2% hours to make a basket and 1% hours to make a mat.
Each week he works for a maximum of 22.5 hours.

Show that 3x+2y < 30.
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(¢) On the grid, draw three straight lines and shade the unwanted regions to show these inequalities.

16

15-

14

13

12

11

10

[5]
(d) He makes $40 profit on each basket he sells and $28 profit on each mat he sells.

Calculate the maximum profit he can make each week.
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2.12 Functions:

1.

M19/42
fx)= .‘_3_2 X F—=2 g(x)=8x—5 h(x)= X’ +6

(a) Work out g(%)

................................................... [
(b) Work out ff{(2).

................................................... 2
(¢) Find gg(x), giving your answer in its simplest form.

................................................... [2
(d) Find g '(x).

P £.3 O [2

(¢) Write g(x)—f(x) asasingle fraction in its simplest form.

................................................... 3]
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(f) (i) Showthat hg(x)=19 simplifiesto 16x>—20x+3=0.

(3]
(i) Use the quadratic formula to solve 16x° —20x+3 =0.
Show all your working and give your answers correct to 2 decimal places.
X = rririersasssseesenanans OF X = iiiieeiinianensnaseas [4]
2. M20/42
f(x) = 4x—1 g(x)=x’ h(x)=37"
(a) Find in its simplest form
(i) f(x—3).
................................................. [1]
(i) g(5x).
................................................. [
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(b) Find f'(x).

(¢) Find the value of hh(l), correct to 4 significant figures.

........................

(d) (i) Show that g(3x—2)—h(—3) can be written as 9x® —12x—23.

(ii) Use the quadratic formula to solve ox* —12x—23 = 0.
Give your answers correct to 2 decimal places.

[2]
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(e) Find x when f(61) = h(x).

B A A AR 43 [2
3. M22/42
f(x)=1+4x g(x) = x?
(a) Find
(i) gf(3),
................................................. [2]
(i) fg(x),
................................................. [1]
(i) £ 'f(x).
................................................. [1]
(b) Find the value of x when f(x) = 15.
< [2]
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4. S20/42
f(\) =3x+2 g(\) = “'2 +1 h(.‘_) = 4F

(a) Find h(4).

................................................. [
(b) Find fg(1).
................................................. 2
(¢) Find gfix) in the form ax*+bx+c.
................................................. [3]
(d) Find x when f(x)=g(7).
K o o e S A ORI S o3 [2
(e) Find f~'(x).
R 6 5 S 2]
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£
f(x)

Give your answer as a single fraction, in terms of x, in its simplest form.

() Find +x.

................................................. [3]
(g) Find x when h'x)=2.
B s S SRS [
5. S20/43
f(x)=7Tx—4 g(x)= % XF3 h(x) = x?
(a) Find g(6).
................................................. [1]
(b) Find fg(4).
................................................. [2]
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(¢) Find fh(x).

................................................. [1]
(d) Find @ +g(x).
Give your answer as a single fraction, in terms of x, in its simplest form.
................................................. [3]
(e) Find the value of x when f(x+2)=—11.
A L A B [2]
(f) Find the values of p that satisfy h(p) = p.
................................................. 2]
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6. S21/41
f(x)=3—2x g(x)= 45 h(x) = x

(a) Find f(-5).

................................................. [1]
(b) Find ff(x).
Give your answer in its simplest form.
................................................. [2]
(¢) Solve g(x)=f(x)+37.
== wovesansssnesseosruzons (o) &5 T R [4]
(d) Find ™' (x).
S £ T [2]
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(e) Find hf(x) +g(x).
Give your answer in its simplest form.

................................................. [5]
7. S21/43
f(x) = 3x—2 g(x) =5x—7 h(x) = x> +x j(x) =3"
(a) Find
(i) f(2),
................................................. [1]
(i) 2(2).
................................................. [1]
(iii) gf(2).
................................................. [
(b) Find f~'(x).
R e [2]
(¢) Find hf(x), giving your answer in the form ax” + bx+c.
................................................. [3]
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(d) Find the derivative of h(x).

................................................. [1]
() (i) Findxwhen j'(x)=4.
R e scian s U S AR A SR s AR A [1]
(i) Simplify j7'j(x).
................................................. [1]
8. S22/41
Fe) =21 G =32 h() =1, x#0 ) = 5"
(a) Find
i f(2),
................................................. [1]
(i) gf(2).
................................................. [1]
(b) Find g' (x).
8 THX) = ot [2]
(¢) Findx when h(x)=j(—2).
= - [2]
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(d) Write f(x)—h(x) as a single fraction.

................................................. [2]
(e) Find the value of jj(2).
................................................. [1]
(f) Find x when j~'(x) = 4.
R R AR st [2]
9. W19/42
f(x)=7—2x g(x) = % JX#F0 h(x) = 27"
(a) Find
(i) f(—3).
.................................................... [
(ii) hg(30),
.................................................... 2
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(iii)  (x).

B NR) = s cossonmasaonssssonsnsasmasssmmssasnnassonsns [2
(b) Solve.
g2x+1)=4
KI5, urcemmsssssossrspisssmsssssssassassssaasesess [3]
(¢) Simplify, giving your answer as a single fraction.
I
fo 8 )

.................................................... [3]
(d) Find h™'(19683).

.................................................... [
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10. W20/42

f)=x>+1 gx)=1—-2x h(x)= —1— x#0 jlx)=5"
(a) Find the value of
(i fi3),
................................................. [1]
(i) gf(3).
................................................. [1]
(b) Find g_' (x).
PR s [2]
(¢) Find x when h(x) =2.
B s RS [1]
(d) Find g(x)g(x) — gg(x). giving your answer in the form ax” + bx+c.
................................................. [4]
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(e) Find hh(x), giving your answer in its simplest form.

................................................. (1]
(f) Find j(5).
................................................. [1]
(g) Find x when j_l(.\') =2
XS ertsrsessesemssssessmessssessasesasssssassis [1]
(h) J(x) = hg(-12)
Find the value of x.
X5 ki e e [2
11. W20/43
f(x) =4—3x g(x) = x* +x h(x) =3*
(a) Find fh(2).
................................................. [2]
(b) Find f'(x).
i ) 5T, [2]
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(¢) Simplify.

(i) f(1—2x)

(ii) gf(x) —9g(x)

1

— ok
(d) m—g

Find the value of £.

12. W21/41
f(x) =3—5x

(i) Find x when f(x) =—5.

(i) Find f~'(x).

................................................. 2]
................................................. [4]

K= oooeeeeeeeseeeeeeeeeesssssesssssssssssssssen 2]
T — 2]
1 — 2]
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13. W2/43
f(x) = 2x—1 g(x) = x> +2x h(x) = 4" jx) =2°

(a) Find the value of

(i h(3),

................................................. [1]
(i) fh(3).
................................................. [1]
(b) Solve the equation gf(x) = 0.
> RN (o5 A [4]
() P (x) = f(x)
Find p(x).
................................................. 2]
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1
V2

Find the value of x.

(d) h(x)j(x) =

XS et 3]
14. W22/41
f(x) = 10—x gx) = % x#0 h(x) =2" jx)=5-2x
@@ () Find g(%).
................................................. [1]
(i) Find hg(3).
................................................. [1]
(b) Find x when f(x)=7.
XS s osssssssnmssssnssi [1]
() Findxwhen g(x)=h(3).
XS areessesmsssssomesssss e 2]
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(d) Find j~' (x).

(e) Write f(x)+g(x)+1 asa single fraction in its simplest form.

................................................. [3]
0 (f))° = FF(x) = ax® + by +c
Find the values of @, b and c.
== cssuvssssnsvasasivssgssnsnsssossenuseseessvneas
BT snensnsnsssasssnsnasassnsnssassnasssansussnsnas [4]
(g) Findxwhen h~'(x)=10.
= s e S e [2]
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2.13 Quadratic equation:

Reference Notes:
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1. S21/43

Solve the equation.
15x*—2x—8 =0

(b) (i) Write x*>+4x+1 inthe form (x+p)>+gq.

(ii) Use your answer to part (b)(i) to solve the equation x> +4x+1=0.

2. W22/42

Solve by factorisation.
437 +8x—5=0
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3. W22/43

Use the quadratic formula to solve 3x* +8x—20 = 0.
Show all your working and give your answers correct to 2 decimal places.

R oy X s [4]
4. M21/42
(x+ a): = x> +22x+b
Find the value of @ and the value of b.
B st s s i st
B i e 2

5. S20/42
(¢) (i) Write x>+ 10x+14 inthe form (x+a)’+b.
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(ii) On the axes, sketch the graph of y = x* + 10x + 14, indicating the coordinates of the
turning point.

(3]
6. S20/42
(a) (i) Write x*+8x—9 intheform (x+4k)>+h.
................................................. [2]
(ii) Use your answer to part (a)(i) to solve the equation ¥’ +8x—9=0.
S S SO DX = ssinemnorasees 2]
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—7+461 —-7—y61
5 and :

(b) The solutions of the equation ¥ +bx+c=0 are

o

Find the value of » and the value of c.

7. S22/42
Solve.

3 " x+3 "
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8. W21/42

9. Ww21/41
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