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1 Anna, Bobby and Carl recetve a sum of money.
They share it in the ratio 12:7:8,
Anna receives $504.

May June 2012 Code 41

(a) Calculate the total amount.

Answer(a} $ (3]
(b) () Annauses 7% of her $504 to pay a bill.
Calculate how much she has left.
-Answer(b)(1) § (3]
(i) She buys a coat in a sale for $64.68.
This was 23% less than the original price.
Calculate the original price of the coat.
Answer(b)(ii) $ [3]

(c) Bobby uses $250 of his share to open a bank account,
This account pays compound interest at a rate of 1.6% per year.
Calculate the amount in the bank account after 3 years.
Give your answer correct to 2 decimal places,

Answer(c) $ 3]

(d) Carl buys a computer for $288 and sells it for $324.
Calculate his percentage profit.

Answer(d) % [3]
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2 (a) Inasale, Jen buys a laptop for $351.55.

This price is 21% less than the price before the sale. May June 2012 Code 42

Calculate the price before the sale.

Answer(a) $ (3]
(b) Alex invests $4000 at a rate of 8% per year simple interest for 2 years.
Bob invests $4000 at a rate of 7.5% per year compound interest for 2 years.

Who receives more interest and by how much?

Answer(b) receives $ more interest, [6]
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3 (a) In Portugal, Miguel buys a book about planets.
The book costs €34.95.
In England the same book costs £27.50.
The exchange rate is £1 = €1.17.

May June 2012 Code 42

Calculate the difference in pounds (£) between the cost of the book in Portugal and England.

Answer(a) £ (2]

(b) In the book, the distance between two planets is given as 4.07 x 10" kilometres.
The speed of light is 1.1 x 10? kilometres per hour,

Calculate the time taken for light to travel from one of these plaﬁets to the other.
Give your answer in days and hours.

Answer(h) . days hours [3]

(¢} Inone of the pictures in the book, a rectangle is drawn.
The rectangle has length 9.3 cm and width 5.6 cm, both correct to one decimal place.

() What is the lower bound for the length?

Answerfc)(i) cm [1]

(i) Work out the lower and upper bounds for the area of the rectangle.

Answer{c)(ii) Lower bound = , cm

Upper bound = . om® [2]
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4 A train travels from Paris to Milan. May June 2012 Code 43

(a) The train departs from Paris at 2028 and the journey takes 9 hours 10 minutes.

(i) Find the time the train arrives in Milan.

Answer(a)(i) 1]
(ii) The distance between Paris and Milan is 850km.

Calculate the average speed of the train.

Answer(a)(ii) km/h [2]

(b) The total number of passengers on the train is 640.

{I) 160 passengers have tickets which cost $253 each.
330 passengers have tickets which cost $190 each.
150 passengers have tickets which cost $180 each.

Calculate the mean cost of a ticket.

Answer(d)(i) $ [3]
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(ii) There are men, women and children on the train in the ratio
men:women:children = 4:3:1.
Show that the number of women on the train is 240.

Answer(b)(ii)

(2]
(iif) 240 is an increase of 60% on the number of women on the train the previous day.
Calculate the number of women on the train the previous day.
Answer(b)(iii) f3]
(¢} The length of the train is 210m.
It passes through a station of length 340 m, at a speed of 180 km/h.
- Calculate the number of seconds the train takes to pass completely through the station.
Answer(c) . s [3]
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5 Distances from the Sun can be measured in astronomical units, AU.
Earth is a distance of 1 AU from the Sun.
One AU is approximately 1.496 x 10* km.

QOct Nov 2012 Code 41

The table shows distances from the Sun.
Name Distance from the Sun in AU | Distance from the Sun in kilometres
Earth 1 1,496 x 10°
Mercury 0.387
Jupiter 7.79 x 10
Pluto 591 x 10°
(a) Complete the table. [3]
(b) Light travels at approximately 300 000 kilometres per second.
() How long does it take light to travel from the Sun to Earth?
Give your answer in seconds.
Answer(b)(i) s 2]
(i) How long does it take light to travel from the Sun to Pluto?
Give your answer in minutes.
Answer(b)(ii) min [2]
(¢) One light year is the distance that light travels in one year (365 days).
How far is one light year in kilometres?
Give your answer in standard form.
Answer(c) . km [3]
(d) How many astronomical units (AU) are equal to one light year?
Answer(d) . AU [2]
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6 A factory produces bird food made with sunflower seed, millet and maize.
(a) The amounts of sunflower seed, millet and maize are in the ratio
Oct Nov 2012 Code 42

sunflower seed : miilet: maize = 5:3:1.

() How much millet is there in 15kg of bird food?

Answer(a)(i) kg [2]
(i) Ina small bag of bird food there is 60 g of sunflower seed.

What is the mass of bird food in a small bag?
Answer(a)(ii) g [2]
(b) Sunflower seeds cost $204.50 for 30 kg from Jon’s farm or €96.40 for 20kg from Ann’s farm.

The exchange rate is $1 = €0.718.

Which farm has the cheapest price per kilogram?
You must show clearly all your working.

Answer(b) 4
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(¢) Bags are filled with bird food at a rate of 420 grams per second.

How many 20kg bags can be completely filled in 4 hours?

Answer(c) (3]
(d) Brian buys bags of bird food from the factory and sells them in his shop for $15.30 each.
He makes 12.5% profit on each bag.

. How much does Brian pay for each bag of bird food?

Answer(d) § . [3]

(e) Brian orders 600 bags of bird feod.
1
The probability that a bag is damaged is 5

How many bags would Brian expect to be damaged?

Answer(e) [1]

10
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7 (a) The Martinez family travels by car to Seatown. Oct Nov 2012 Code 43
The distance is 92 kin and the journey takes 1 hour 25 minutes.

(i) The family leaves home at 07 50.
Write down the time they arrive at Seatown.
Answer(a)(i) [1]

(ii) Calculate the average speed for the journey.

Answer(a}(ii) km/h [2]
(iii) During the journey, the family stops for 10 minutes,

Calculate 10 minutes as a percentage of 1 hour 25 minutes.

Arnswer(a)(iii) %
(tv) 92km is 15% more than the distance from Seatown to Deecity.

Calculate the distance from Seatown to Deecity.

Answer{a)(iv) km [3]

11
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(b) The Martinez family spends $150 in the ratio
fuel: meals: gifts =11:16:3.
(i) Show that $15 is spent on gifts.

Answer (b)(1)

[2]
{if) The family buys two gifts.
The first gift costs $8.25.
Find the ratio
cost of first gift : cost of second gift.
Give your answer in its simplest form.
Answer(b)(ii) : [2]

12
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8 (a) One day, Maria took 27 minutes to walk 1.8km to school. May June 2013 Code 41
She left home at 07 48.

(i) Write down the time Maria arrived at school.

~Answer(@)(l) coeoviieeecseseeninenn,. 11]
(if) Show that Maria’s average walking speed was 4km/h,

AnMer(a)(ii)

[2]
{b) Another day, Maria cycled the 1.8 km to school at an average speed of 15km/h.
() Calculate the percentage increase that 15 km/h is on Maria’s walking speed of 4 km/h.
Answer(B)(1) ot % [3]

(ii) Calculate the percentage deerease that Maria’s cycling time is on her walking time of
27 minutes.

Answer(B)(i) ..ovrrririererereninincnnsensinn. % [3]

13
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(iii) After school, Maria cycled to her friend’s home.
This took 9 minutes, which was 36% of the time Maria takes to walk to her friend’s home.

Calculate the time Maria takes to walk to her friend’s home.

Answer(B)(IIL) .o min [2]

14
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9 A tennis club has 560 members. May June 2013 Code 42

(a) The ratio men : women : children = 5:6:3,
(i) Show that the club has 240 women members,

Answer{g)(i)

(2]
(i) How many members are children?
Answer(a)(if) ...ooiiirererernoenoninenn. [1]
(b) % of the 240 women members play in a tournament.
How many women members do not play in the tournament?
AnSWer(d) oo [2]
(¢} The annual membership fee in 2013 is $198 for each adult and $75 for each child.
(i) Calculate the total amount the 560 members pay in 2013.
Answer(c)() 8 .o [2]
(if) The adult fee of $198 in 2013 is 5.6% more than the fee in 2012.
Calculate the adult fee in 2012,
Answer(c)(ii) § .o [3]

15
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(d) The club buys 36 tennis balls for $9.50 and sells them to members for $0.75 each,

Calculate the percentage pro t the club makes.

AnSwWer(d) v %0 [3]
(e) A tennis court is a rectangle with length 23.7 m and width 10.9m, each correct to 1 decimal place.

Calculate the upper and lower bounds of the perimeter of the court.

Answerfe} Upper bound .......c.ocviverivnsnnrinn. M

Lower bound ......ccervrecvciiniininiiniiiiins m [3]

16
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10 (a) Ali and Ben receive a sum of money. May June 2013 Code 43
They share it in the ratio 5:1.
Ali receives $2345.

Calculate the total amount.

Answer(a) $ oo 2]
(b) Aliuses 11% of his $2345 to buy a television.

Calculate the cost of the television.

Answer(d) $ v [2]

(c) A different television costs $330.
() Benbuys one in a sale when this cost is reduced by 15%.

How much does Ben pay?

Answer(C)D) $ oo 2]
(i) $330 is 12% less than the cost last year.

Calculate the cost last year.

Answer(C)Ai} § oo [3]

17
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{(d) Al invests $1500 of his share in a bank account.
The account pays compound interest at a rate of 2,3% per year.

Calculate the total amount in the account at the end of 3 years.

ANSWEF(A) B oot renenas (3]
(e} Ali also buys a computer for $325.
He later sells this computer for $250.
Calcutate Ali’s percentage loss.
ARSWEP(E) o Y0 [3]

18
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11 David sells fruit at the market. Oct Nov 2013 Code 41
(a) In one week, David sells 120kg of tomatoes and 80kg of grapes.
() Write 80kg as a fraction of the total mass of tomatoes and grapes.
Give your answer in its lowest terms.
Answer(@)i) s [1]
(ii) Write down theratio mass of tomatoes: mass of grapes.
Give your answer in its simplest form.
Answer(a)(il) oo 2 cooo00000a0000 Y TOTR [1]
(b) (i) One day he sells 28kg of oranges at $1.56 per kilogram.
He also sells 35kg of apples.

_The total he receives from selling the oranges and the apples is $86.38 .

Caiculate the price of 1 kilogram of apples.

Answer(B)() $ o [2]

(if) The price of [ kilogram of oranges is $1.56 ,
This is 20% more than the price two weeks ago.

Calculate the price two weeks ago.

Answer(BI(iD) § oo [3]
{¢) On another day, David received a total of $667 from all the fruit he sold.
The cost of the fruit was $314.20 .
David worked for 10+ hours on this day.

Calculate David’s rate of pro t in dollars per hour,

Answer(c) ....cvrvivireeininnnn. dollarsth [2]

19
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12 Last year Mukthar earned $18900 . Oct Nov 2013 Code 42
He did not pay tax on $5500 of his earnings.
He paid 24% tax on his remaining earnings.

(a) (i) Calculate how much tax Mukthar paid last year.

Arswer(@ (D 8 e 2]

(iiy Calculate how much Mukthar earned each month after tax had been paid.

Answer(@ {1} $ e [2]

(b) This year Mukthar now earns $19 750,50 .

Calculate the percentage increase from $18 900.

Answer(h) e % [2]

(¢) Mukthar has $1500 to invest in one of the following ways.
e Account A paying simple interest at a rate of 4.1% per year
e  Account B paying compound interest at a rate of 3.3% per year

Which account will be worth more after 3 years and by how much?

Answer(c) Account ........ BY § oo [3]

20
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13 (a)} (i) Inacamera magazine, 63 pages arc used for adverts.

The ratio  number of pages of adverts: number of pages of reviews =

Calculate the number of pages used for reviews.

Answer(a)(i) .coieveiennn,

7:5.

Oct Nov 2013 Code 43

(ii) In another copy of the magazine, 56 pages are used for reviews and for photographs.
Theratio number of pages of reviews: number of pages of photographs = 9:5 .

Calculate the number of pages used for photographs, -

Answer(a}(ii) ....coooveennne.

(iii) One copy of the magazine costs $4.90 ,
An annual subscription costs $48.80 for 13 copies.

Calculate the percentage discount by having an annual subscription.

Answer(a)(iii) .cocecvnrnn
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14 (a) The running costs for a papermill are $75246.

This amount is divided in the ratic  labour costs : materials = 5: 1. May June 2014 Code 41

Calculate the labour costs.

Answerfa) B oo [2]

(b) In 2012 the company made a pro tof $135890.
In 2013 the pro t was $150675.

Calculate the percentage increase in the pro t from 2012 to 2013,

ARSWEL(B) wevevrerersaresrersroseeserees oo % [3]

(¢) The pro tof $135890 in 2012 was an increase of 7% on the pro tin 2011,

Calculate the pro tin 2011,

Answer(c) $ .oovvvvnvivirinecrenininnensnnenenns [3]

(d)
=~ NOT TO

T i B SCALE
==

2lem

- -

[ PO

30cm

Paper is sold in cylindrical rolls.
There is a wooden cylinder of radius 2cm and height 21 ¢m in the centre of each roll.
The outer radius of a roll of paper is 30cm.

(i) Calculate the volume of paper in a roll.

Answer(d)(D) cevveinenirens e em® [3]

22
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(it The paper is cut into sheets which measure 21 cm by 29.7 cm.
The thickness of each sheet is 0.125 mm.

(a) Change 0.125 millimetres into centimetres.

Answer(@)(ii){a) ...ocvevvcrreerecererennniinn, €m 1]

(b) Work cut how many whole sheets of paper can be cut from a roll.

Answer{d)(i)(D) oo [4]

23
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15

Jane and Kate share $240 in the ratio 5:7.

(@)

(b)

(©

(@

(e)

Show that Kate receives §140.

Answer(a)

Jane and Kate each spend $20.

May June 2014 Code 42

(2]

Find the new ratio Jane’s remaining money : Kate’s remaining money.

Give your answer in its simplest form.

Answerh) o D

Kate invests $120 for 5 years at 4% per year simple interest.

Calculate the total amount Kate has after 5 years,

ARSWEF(E) § oo

Jane invests $80 for 3 years at 4% per year compound interest.

Calculate the total amount Jane has after 3 years.
Give your answer correct to the nearest cent.

ARSWEr(d) § ovvveerrerereernreerrerri e reesnnns

(2]

(3]

(3]

An investment of $200 for 2 years at 4% per year compound interest is the same as an investment of

$200 for 2 years at »% per year simple interest.

Find the value of ».

Answer(e) r=

24
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16 In July, a supermarket sold 45981 bottles of fruit juice. May June 2014 Code 43
(a) The cost of a bottle of fruit juice was $1.35 .

Calculate the amount received from the sale of the 45981 bottles.
Give your answer correct to the nearest hundred dollars.

Answer(a) § .o [2]
(b} The number of bottles sold in July was 17% more than the number sold in January.

Calculate the number of bottles sold in January.

Arswer(h) ... [3]
(c) There were 3 different avours of fruit juice,
The number of bottles sold in each avour was in the ratio apple :orange: cherry =3:4:2,
The total number of bottles sold was 45981.

Caleulate the number of botiles of orange juice sold.

ARSWEF(C) v cesesenens [2]
{d) One bottle contains 1.5 litres of fruit juice.

Calculate the number of 330ml glasses that can be lled completely from one bottle,

Answer(d) .o [3]
(e) % of the 45981 bottles are recycled.

Calculate the number of bottles that are recycled.

ABSWEr(e) ..o [2]
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17 (a) A company makes compost by mixing loam, sand and coir in the following ratio.

loam:sand:coir = 7:2:3

Oct Nov 2014 Code 41
(i} .How much loam is there in a 72 litre bag of the compost? :
Answer{@i) eevecinnecnreeneenenn, litres [2]
(ii) In a small bag of the compost there are 13.5 litres of coir.
How much compost is in a small bag?
Answer{@)(i1) cooveeoeeeeeicrnc s litres [2]
(if) The price of a large bag of compost is $8.40 .
This is an increase of 12% on the price last year.
Calculate the price last year.
Answer(a){iil) § oo [3]
(b) Teresa builds a raised garden bed in the shape of a hexagonal prism.
2m
————
NOT TO
SCALE

The garden bed has a height of 45cm.
The cross section of the inside of the garden bed is a regular hexagon of side 2m.

26
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(i) Show that the area of the cross section of the inside of the garden bed is 10.4m?, correct to
3 signi cant gures.

Answer(b)(i)

(3]

(if) Calculate the volume of soil needed to 11 the garden bed.

Answer(B)il} ...oovv e I [2]

(iii) Teresa wants to Il the garden bed with organic top soil.
She sees this advertisement in the local garden centre.

ORGANIC TOP SOIL Number of tonnes purchased
. 1tob 6 to 10 Over 10
Cost per tonne $47.00 $45.50 $44.00

Organic top soil is sold in one tonne bags.
1 m? of organic top soil has a mass of 1250 kg,

Calculate the cost of the organic top soil needed to 11 the garden bed completely.
[1 tonne = 1000 kg]

27
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18 (a) Alfonso has $75 to spend on the internet. Oct Nov 2014 Code 42
He spends some of the money on music, Ims and books. ,

(i) The money he spends on music, lms and books is in the ratio
music: ims:books = 5:3:7.
He spends $16.50 on music.

Calculate the total amount he spends on music, Ims and books.

Answer(@(1) F oo [3]

(i) Find this total amount as a percentage of the $75.

Answer(@)(ii) oo %0 [1]

(b) The download times for the music, lms and books are in the ratio
music: Ims:books = 2:9:1.
The total download time is 3 hours and 33 minutes.

Calculate the download time for the lms.
Give your answer in hours, minutes and seconds.

Answer(b) ..o BOULS .o minutes ... Seconds 3]

{c) The cost of $16.50 for the music was a reduction of 12% on the original cost.

Calculate the original cost of the music.

ANSWEr(C) $evvrvrererresivneerincieiesieisssserssserenes (3]
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19  There are three different areas, A, B and C, for seating in a theatre, Oct Nov 2014 Code 43
The numbers of seats in each area are in the ratio A:B:C=11:8:7.
There are 920 seats in area B.

(a) (i) Show that there are 805 seats in area C.

Answer(a)(i)

(i) Write the number of seats in area B as a percentage of the total number of seats.

ANSWEP(Q)() wovoersreereessrerreeseonarrersnnnns % [2]

(b) The cost of a ticket for a seat in each area of the theatre is shown in the table.

Area A $11.50
Area B $15
Area C $22.50

For a concert 80% of area B tickets were sold and % of area C tickets were sold.,
The total amount of money taken from ticket sales was $35 834,

Calculate the number of area A tickets that were sold.

(¢) The total ticket sales of $35834 was 5% less than the ticket sales at the previous concert.

Calculate the ticket sales at the previous concert.

ARSWEr(C) Bt [3]

29



IGCSE - Cambridge

MATHEMATICS - P4

Ch1 - Numbers

20

12000 vehicles drive through a road tol! on one day.
The ratio  cars:trucks:motorcycles = 13:8:3.

{a) (i) Show that 6500 cars drive through the road toll on that day.

Answer(a)(i)

(i) Calculate the number of trucks that drive through the road toll on that day.

AnSWEr(@)(I1) ceveveereeineeeinrieiic e

(b) The toll charges in 2014 are shown in the table.
Vehicle Charge
Cars $2
Trucks $5
Motorcycles $1

Show that the total amount paid in tolls on that day is $34 500,

Answer(b)

30

May June 2015 Code 41
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(c) This total amount is a decrease of 8% on the total amount paid on the same day in 2013.

Calculate the total amount paid on that day in 2013.

ARSWEF(E) B sriniseees [3]
(d) 2750 of the 6500 car drivers pay their toll using a credit card.

Write down, in its simplest terms, the fraction of car drivers who pay using a credit card.

ABSWEN(d) ot [2]
(e) To the nearest thousand, 90000 cars drive through the road tol] in one week.

Write down the lower bound for t]ﬁs number of cars,

ANSWEF(E) oottt [1]
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21 (a) Lastyear a golf club charged $1650 for a family membership. May June 2015 Code 42

This year the cost increased by 12%.

Calculate the cost of a family membership this year.

ANSWEF(A) S oottt [2]

(b) The golf club runs a competition.
The total prize money is shared in the ratio 1st prize:2nd prize = 9:5.
The 1st prize is $500 more than the 2nd prize.

(i) Calculate the total prize money for the competition.

Answer(B)(i} $ oo [2]

(il)y What percentage of the total prize money is given as the Ist prize?

AnswerBII1) ooeererereee e % [1]

(¢) For the members of the golf club the ratic men:children = 11:2.
The ratioc  women: children = 10:3.

(i) Find the ratio men;women.

Answer(e)() e T 2]
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(if) The golf club has 24 members who are children.

Find the total number of members,

Answer(Ci(ii) cvviiinnccsieeeeeee. [3]
(d) The club shop sold a box of golf balls for $20.40.
The shop made a profit of 20% on the cost price.
Calculate the cost price of the golf balls,
Answer(d) § ..o [3]
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22

() () Eduardo invests $640 at a rate of 2% per year compound interest.
Show that, at the end of 6 years, Eduardo has $721, correct to the nearest dollar.

Answer(a)(i) May June 2015 Code 42

(2]
(i) Manuela also invests $640.
At the end of 4 years, Manuela has $721.
Find the yearly compound interest rate.
Answer(@) (i) .o Y0 [4]
(b) Carlos buys a motor scooter for $1200.
Each year the value of the scooter decreases by 10% of'its value at the beginning of that year.
Find the value of the scooter after 3 years.
Answer(B) § oo [2]
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23 (a) 72 =2x2x2x3x3 written as a product of prime factors.
Oct Nov 2011 Code 41

() Write the number 126 as a product of prime factors.

Answer(@)(1) 126 = ...oeeverrscrnsirin [2]
(i) Find the value of the highest common factor of 72 and 126.
Answer(@)(il) ........ceeerseersicascerninens (1]
(i) Find the value of the lowest common multiple of 72 and 126.
Answer(@(ii) .........oooneermrernsirineannns [2]
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(b) John wants to estimate the value of 7.
He measures the circumference of a circular pizza as 105 cm and its diameter as 34 cm, both
correct to the nearest centimetre.

Calculate the lower bound of his estimate of the value of .
Give your answer correct to 3 decimal places.

Answer(d) ......... e 4]
(¢) The volume of a cylindrical can is 550 cm?, correct to the nearest 10 cm’.
The height of the can is 12 cm correct to the nearest centimetre.
Calculate the upper bound of the radius of the can.
Give your answer correct to 3 decimal places.
F L (O cm [5]
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24 Noma ies from Johannesburg to Hong Kong.
- Her plane leaves Johannesburg at 1845 and arrives in Hong Kong 13 hours and 25 minutes later,
The local time in Hong Kong is 6 hours ahead of the time in Johannesburg,

(a) At what time does Noma arrive in Hong Kong?

Oct Nov 2013 Code 42

ARSWEF(A) v it [2]

(b) Noma sleeps for part of the journey.
The time that she spends sleeping is given by the ratio

sleeping :awake = 3:4 .

Calculate how long Noma sleeps during the journey.
Give your answer in hours and minutes.

Answer(h) ......covvvvennn. B min [2]
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(¢) (i) The distance from Hong Kong to Johannesburg is 10712km.
The time taken for the journey is 13 hours and 25 minutes.

Calculate the average speed of the plane for this journey.

Answer(ch{l) v, km/h [2]
(i) The plane uses fuel at the rate of 1 litre for every 59 metres travelled.

Calculate the number of litres of fuel used for the journey from Johannesburg to Hong Kong.
Give your answer in standard form.

Answer(Gil) .eeeeveervrereiinrne e litres [4]

(d) The cost of Noma’s journey is 10 148 South African Rand (R).
This is an increase of 18% on the cost of the journey one year ago.

Calculate the cost of the same joumey one year ago.

Answer(d) R ..o [3]
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25 (a) Rearrange s=ur-+ %af2 to make g the subject. Oct Nov 2013 Code 43

AnSWer(q) 8= i [3]

(b) The formula v=u+at can be used to calculate the speed, v, of a car,
u=15, a=2 and /= 8, each correct to the nearest integer.

Calculate the upper bound of the speed v.

AnSWer(h) oo [3]
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0580/41/M/J/15

26 12000 vehicles drive through a road toll on one day.
The ratio  cars :trucks : motorcycles = 13:8:3.

(a) (i) Show that 6500 cars drive through the road toll on that day.

Answer(a)(i)

(1]

(ii) Calculate the number of trucks that drive through the road toll on that day.

Answer(al(il) ..o [1]

{b) The toll charges in 2014 are shown in the table.

Vehicle Charge
Cars 52
Trucks $5
Motorcycles $1

Show that the total amount paid in tolls on that day is $34 500.

Answer(b)
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(¢) This total amount is a decrease of 8% on the total amount paid on the same day in 2013.

Calculate the total amount paid on that day in 2013,

Answer(g) $....uveeviinieiiinrcincnnsiensenieenen [3]

(d) 2750 of the 6500 car drivers pay their toll using a credit card.

Write down, in its simplest terms, the fraction of car drivers who pay nsing a credit card.

ABRSWEF(A) wvoieeecreeee e [2]
(e) To the nearest thousand, 90000 cars drive through the road toll in one week.

Write down the lower bound for this number of cars.

ANSWEP(R) oo [1]
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27 (a) Lastyear a golf club charged $1650 for a family membership.
This year the cost increased by 12%.

Calculate the cost of a family membership this year.

Answer(a) § v,

(b) The golf club runs a competition.
The total prize money is shared in the ratio 1st prize:2nd prize = 9:5.
The 1st prize is $500 more than the 2nd prize.

(i) Calculate the total prize money for the competition.

Answer(B)(i) F covverree

(i)} What percentage of the total prize money is given as the 1st prize?

Answer(B)(I1) coeveeeeeecrisi

(¢) For the members of the golf club the ratioc men:children = 1i:2.
The ratio women:children = 10:3.

(i) Find the ratic men:women.

Answer(C)(A) v | s
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(ii} The golf club has 24 members who are children.

Find the total number of members.

AnSwer(C)(il) oo, [3]
(d) The club shop sold a box of golf balls for $20.40 .
The shop made a profit of 20% on the cost price.
Calculate the cost price of the golf balls,
Answer(d) § oo [31
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28 (a) (i) Eduardo invests $640 at a rate of 2% per year compound interest.

Show that, at the end of 6 years, Eduardo has $721, correct to the nearest dollar.’

Answer(a)(i)

[2]
(i) Manuela also invests $640.
At the end of 4 years, Manuela has $721.
Find the yearly compound interest rate.
Answerfa)(il) ..o, % [4]

(b) Carlos buys a motor scooter for $1200.
Each year the value of the scooter decreases by 10% of its value at the beginning of that year.

Find the value of the scooter after 3 years.

Answer(B) § ... [2]
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1 (a) A parallelogram has base (2x — 1) metres and height (dx —7) metres.
The area of the parallelogram is 1 m>

() Show that 4x’ — 9x+3=0. _ May June 2012 Code 41
Answer (a)(i)

(ii) Solve the equation 4x® — 9x+3=0.

Show all your working and give your answers correct to 2 decimal places.

Answer(a)(ii) x = orx= (4]

(iii) Calculate the height of the parallelogram.

Answer(a)(iii)
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(b) (i) Factorise x* — 16.

Answer(b)(i)

. ) 2x+3 x+40
(ii) Solve the equation + =2,

x—4 x*-16

Answer(b)(ii} x =

46



IGCSE - Cambridge MATHEMATICS - P4 ' Ch2 - Algebra

2 (2) May June 2012 Code 42

T\
2

NOT TO
A SCALE
Find the value of x.
Answer(@)x = | ..cenee. . (3]

(b) (i) Write the four missing terms in the table for sequences A, B, C and D.

Term 1 2 3 4 5 "
Sequence A -4 2 5 8 3n-17
Sequence B 1 4 9 16 25
Sequence C 5 10 15 20 25
Sequence D 6 14 24 36 50
(4]

(i) Which term in sequence D is equal to 5007

Answer(B)(ii) v cosraersresesnassesene [2r

2
Oy
iy SRS
ARSWEH(E) oo ceneennrs eremararssensas [4]

a7
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3 (a) Simplify

May June 2012 Code 42
O @,
Answer(@())  ..viescsnsseisamsiaeners (2]
-1
27 3
i) |—
X6
Answer(ah(il) ..oommsonmussssisnes [3]
(b} Multiply out and simplify.
(Bx-2)(2x + 5y)
ARSWE(D) ......ooererrercerarrecrsernasssonesssasassons (3]
{¢) Make / the subject of
@) V=n’+2nh,
Answer(c)() h= " ..rrreerrerrees (2]
@y v=3n.
Answer©U) h= . ovvssrsenssesseese (2]
(d) Write as a single fraction in its simplest form.
N
2 3 4
Answer(d) —.....ooeessercriscrssensssrennens (2]
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4 (a) The cost of 1 kg of tomatoes is $x and the cost of 1kg of onions is $y. May June 2012 Code 42
Ian pays a total of $10.70 for 10kg of tomatoes and 4 kg of onions.
Jao pays a total of $10.10 for 8kg of tomatoes and 6kg of onions.

Write down simultaneous equations and solve them to find x and y.

Answerfa) x =

----------------------- LYTET YT

T — . — A

() Solve 2x—5x—8=0.

Give your answers correct to 2 decimal places.
Show all your working,.

Answer(b) x = orx= [4]
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5 (a) Rice costs $x per kilogram. May June 2012 Code 43
Potatoes cost $(x + 1) per kilogram.
The total cost of 12kg of rice and 7kg of potatoes is $31.70.

Find the cost of [ kg of rice.

Answer(a) $

(b) The cost of a small bottle of juice is $y.
The cost of a large bottle of juice is $(y + 1).
When Catriona spends $36 on small bottles only, she receives 25 more bottles than when she
spends $36 on large bottles only.

() Show that 25y%- 25y — 36 =0.

Answer(bj(i)

[3]
(i) Factorise 25)°+ 25y — 36.
Answer(D)(IL) . vveeererersessesmersesssseesse e seessesesens [2]
@iii) Solve the equation 25)*+25y — 36=0.
Answer(B)(il) y = _....coooererremae OIY=  ssissrerasanns (1]
(iv) Find the total cost of 1 small bottle of juice and 1 large bottle of juice.
Answer(®)(iV) § . ssessraseiri (1]
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6 (a) Solve the equations.

(i) 4x-7=8-2x

X -

(i)

(b) Simplify the expressions.

M Gxp

1
(i) (164°%)?2

OCct Nov 2012 Code 41

Answer(@li) X = ..oeeereneennns [2]
Answer(@)(iiyx= e (2]
Answer(B)(A)  ......ooeeercervernenseanens (2]

Answer(B)(1) | oeceiseiiee (2]

Answer(b)(iii)
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7 A rectangular piece of card has a square of side 2 cm removed from each corner.

I2cm

2cm
QOct Nov 2012 Code 41

NOT TO

2x+3em SCALE

(x +5)em

(a) Write expressions, in terms of x, for the dimensions of the rectangular card before the squares
are removed from the corners.

Answer(a) cm [2]

(b) The diagram shows a net for an open box.
Show that the volume, ¥em®, of the open box is given by the formula V= 4x* +26x +30.

Answer(b)
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(¢) (i) Calculate the values of x when ¥ =75.
Show all your working and give your answers correct to two decimal places.

Answer(c)(i} x = orx = [5]

(ii) Write down the length of the longest edge of the box.

Answer(c)(ii)

||||||||||||||||||||||||||||
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8 (a) (i) Factorise completely the expression 4x* — 18x — 10. Qct Nov 2012 Code 42

Answerfa)(i)

(i) Solve 4x* — 18x — 10 =0.

Answer(a)(ii) x = orx= [1]

(b) Solve the equation 2% — Tx = 10=0.

Show all your working and give your answers correct to two decimal places.

Answer(B) X = v, OTX= [4]

2 . .
— —— as a single fraction in its simplest form,

¢) Write
© 3x—1 x-=2

Answer(c)
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9 (a) Marcos buys 2 bottles of water and 3 bottles of lemonade. Qct Nov 2012 Code 43
The total cost is $3.60.
The cost of one bottle of lemonade is $0.25 more than the cost of one bottle of water.
Find the cost of one bottle of water.

Answer(a) §  ......ooonessiscrereeemrassan [4]
(b)
5em? yem ‘a Yom ey
xem (x+2)em
The diagram shows two rectangles.
The first rectangle measures xcm by yem and has an area of §cm’.
The second rectangle measures (x + 2) em by ¥cm and has an area of 6 cm?,
(i) When y+ ¥Y=1, showthat x2 — 9x — 10=0.
Answer (b)(i)
[4]
(ii) Factorise x* —~ 9x — 10.
Answer(B)(li) . uueererresseesrerrsensesees (2]
(iii) Calculate the perimeter of the first rectangle,
Answer(B)(iii) ......... svssareicaranns O [2]
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(©

SCALE

-

(x+3)ecm
The diagram shows a right-angled triangle with sides of length 5 cm, (x + 3)em and (2x + 3) cm.
(i) Show that 3x*+6x — 25=0.

Answer (c)(1)

(4]
(i) Solve the equation 3x*-+6x — 25=0,
Show all your working and give your answers correct to 2 decimal places.
Answer(C)() = . .ereereeren OrX= | vevnessrnnene (4]
(iii) Calculate the area of the triangle.
Answer(Q)(HE)  ,uveeeeeerenenns em? [2]
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10

(a) y May June 2013 Code 41
NOTTO
(2x+ 3)em SCALE
(x+2)cm
H
B C

In triangle ABC, AB={x+2)cm and AC=(2x + 3)cm.

: _2
sin ACB = 16

Find the length of BC.

Answer(a) BC= .....coeiinvecnernraresrennns €I [6]
(b) Abag contains 7 white beads and 5 red beads.

(i) The mass of a red bead is 2.5 grams more than the mass of a white bead.
The total mass of all the 12 beads is 114.5 grams.

Find the mass of a white bead and the mass of a red bead,

Answer(B}(1) White ...ovceveiiveevirrerv e g
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(ii) Two beads are taken out of the bag at random, without replacement.
Find the probability that

(a) they are both white,

DT e (16111 N 2]

(b) one is white and one is red.

Answer(B)ADMD) v, 3]
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11 Paul buys a number of large sacks of fertiliser costing $x each. May June 2013 Code 42
He spends $27.

(@) Write down, in terms of x, an expression for the number of large sacks which Paul buys.

ARSWEr(@) ..o [1]
(b) Ruia buys a number of small sacks of fertiliser.
Each small sack costs $2 less than a large sack.

Rula spends $25.

Write down, in terms of x, an expression for the number of small sacks which Rula buys.

Answer(B) ooevverreeieereeeineeesenenne. [1]

(¢} Rula buys 4 more sacks than Paul.
Write down an equation in x and show that it simpli esto 2x?—3x—27=0.

Answer{c)

[4]
(d) Solve 2x?-3x—27=0.
Answer(d) x = ..ovecvvienneannn. OF X = ireisierermnnrenssnes [3]
(e) Calculate the number of sacks which Paul buys.
ANSWEF(E) vt (1]
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12

(a) Write as a single fraction

5
(l) E - _5— )
Answer(a)(i)
s 4 2x—1
W 35
Answer(a)(ii)
(b) Solve the simultaneous equations.
O9x—2y=12
3x+4y=-10

May June 2013 Code 42

Answer(h) X = e,
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Tx+21

© Smolly STy

ABSWEF(C) oo nesnisieeens [4]
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13 (a) () Solve 2(3x-7)=13. May June 2013 Code 43

Armswer(a) ()X = .ocoerereeecrcrreceeec e [ 3]

(i) Solve by factorising x> —7x+6=0.

Answer(ag)(i) X = oo OF X5 corecrrevinorns [3]
Ix—2 , x+2
(iii) Solve - + o - 4.
Answer(@i) X = oo [4]
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(b) 12 =1
12 +22 =5
12422432 =14
12422 4+32+ 42 =30
124224324824 +n2=an3+bn2+%

Work out the values of # and 5.

Answer(h) a= .o,
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14  (a) Solve the equation 8x*—1lx—11=0.
Show all your working and give your answers correct to 2 decimal places.

Oct Nov 2013 Code 41
Answer(a) x= cooiicviiinens OF X= ivvvirvnrinnaernrenes (4]
(b) y varies directly as the square root of x.
y=18whenx =29,
Find y when x = 484,
Answer(b) ¥= .corevreceeirereenns [3]
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(c) Sara spends $x on pens which cost $2.50 each.
She also spends $(x — 14.50) on pencils which cost $0.50 each.
The total of the number of pens and the number of pencils is 19,

Write down and solve an equation in x.

ARSWEF(C) X = oo rersnarionie [6]
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66

15 (a) Write as a single fraction in its simplest form. Oct Nov 2013 Code 42
2x—1 3x+1
2 5
ABSWer(a) oo [3]
{b) Expand and simplify.
(2x -3 -3x(x-4)
L ) 4]
(¢) (i) Factorise,
x4+ 5x -3
ARSWEP(C) (1) creiiererrieieeii e 2]
(i) Simplify.
2+ 5x—3
2x*—18
ARsWer(C)(i1) voreeververririnrennniensrerisisnns K]



IGCSE - Cambridge MATHEMATICS - P4 Chz - Algebra

16 (a) Simplify. Oct Nov 2013 Code 43

x*—3x

x*=9
ARSWEF(A) v cecacersst e v seseses [3}

(b) Solve.
15 20 _
x w12

Answer(b) x = ..cvivennenn. OF X= cvercirieenne 7
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17  The distance a train travels on a journey is 600 km, : May June 2014 Code 42
(2) Write down an expression, in terms of x, for the average speed of the train when

(i) the journey takes x hours,

Answer(a)i) vvoeeeeceieiieceninneecineen, kmth [1]

(ii) the journey takes (x + 1) hours.

Answer(@(ii) ..., km/h [1]
(b) The difference between the average speeds in part(a)(i) and part(a)(ii) is 20 km/h.
(i) Showthat x>+x-30=0.

Answer(b)(D)

(ii) Find the average speed of the train for the journey in part(a)(ii).
Show all your working.

Answer(B)(i1) e, ki/h [4]
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. . 7 2x—3 . . _
18 (a) () Show that the equation ) + s 1 canbesimpli edto 2x*+3x—6=0.
Answer(a)(i)
May June 2014 Code 43
(3}
(ii) Solve the equation 2x*+3x-6=0.
Show all your working and give your answers correct to 2 decimal places.
Answer(@)(ii) X = e, OF X= wivviverrevnnesisenceane [4]

{b) The total surface area of a cone with radius x and slant height 3x is equal to the area of a circle with
radius r.

Show that » = 2x.
[The curved surface area, 4, of a cone with radius » and slant height /is A4 =ml.]

Answer(d)

(4]
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19 (a) Rearrange the formula v =u?—2as to make v the subject. Qct Nov 2014 Code 41

ARSWEP(B) U= cvevvrrecrrecrarerrseessisieisiins [2]

(b) Chuck cycles along Skyline Drive.
He cycles 60 km at an average speed of xkam/h.
He then cycles a further 45 km at an average speed of (x + 4)km/h.
His total journey time is 6 hours,
() Write down an equation in x and show that it simpli esto 2x*—27x—80=0.

Answer(B)(i)

(i) Solve 2x*—27x—80=0 to nd the value ofx.

Answer(B)(i) X = . vvvrrrcrriisiiinnes (3]
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20 (a) Expand and simplify. Oct Nov 2014 Code 41
() 4(2x-1)-3(3x-5)

Answer(@)() ..o [2]

(i) (2x-3)(C3x+4y)

Answer(a)(ii) [3]

(b) Factorise.
¥ —5x

ABSWEr(D) ocveeiiiciiicre e, [1]

{c) Solve the inequality.

ANSWeEr(C) e [3]

71



IGCSE - Cambridge MATHEMATICS - P4 Ch2 - Algebra

@ P-9x+12 = (x—pf—q

Find the value of p and the value of g.

Answer(d)(i1) P= i

(i) Write down the minimum value of x*— 9x + 12.

Answer(d)(I1} v 1

(iti) Write down the equation of the line of symmetry of the graph of y=x*—9x+12.

Answer{d) (i) woverivnsriinnrerenessenresennn. [1]
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21 (a) Solve the inequality. = Oct Nov 2014 Code 42
Tx—5>3(2-5x)

ARSWEr(a) v [3]

(b) (i) Factorise completely.
pg —29-8+4p

Answer(B)} o [2]

(ii} Factorise.
9p% - 25

Answer(B)(i1) ..o, [1]

(¢) Solve this equation by factorising.
5x2+x-18=0

Answer(C) X = i OF X% ivvinnrereinieens [3]
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22

(a) Simplify.

® 2+

() 5xf x %S

2
3

(i) (64x'%)

(b) Solve 3x*-Tx—-12=0.

Answer(@() e

Answer(@)(il) ...

ANSWer(@)(IL) .oovevcrirecirccianniais s

Show your working and give your answers correct to 2 decimal places,

(© Simplify xx; = 52:2 :

Answer(h) x = ...

ANSWEF(C) ettt

74
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OF X = civvinrcsnrcsrenssines [4]
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23 (a) Simplify. Oct Nov 2014 Code 43

(l) .Xﬁ_xs

AnsWer{a(I) coveenimnee e [13

(i) Sxy® x 3x%y°

Answer(@Ii) .ooereerii e [2]

2
3

Gil) (64x')

Answer(@)(iil) .o [2]

{(b) Solve 3:2-7x—-12=0.
Show your working and give your answers correct to 2 decimal places.

Answer(B) X = e o) o U [4]

(©) Simplify %

ABSWEr(C) i [3]
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24 (a) A straight line joins the points (-1, —4) and (3, 8). Oct Nov 2014 Code 43 "

(i) Find the midpoint of this line.

Answer(@)(1) (oo 5 cessiiiineninenn) [2]

(ii) Find the equation of this line.
Give your answer in the form y=mx+c.

Answer{@{i) Y= .o [3]

(b) (i) Factorise x>+ 3x-10.

Answer(BI(I) oo 2]

(ii) The graph of y=x*-+3x—10 is sketched below.

NOTTO
SCALE

P

¥
=

(@, 0) 0y /(b,0)
\/é)

Write down the values of @, b and c.

Answer(BJ(I1) 8= cvcveecnireiniis i

(iii) Write down the equation of the line of symmetry of the graph of y =x%+3x - 10,

Answer(B)(11) ..ocvvecrenirinicnsininesrnnn s [1]
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() Sketch the graph of y=18+7x—x* on the axes below.
Indicate clearly the values where the graph crosses the x and y axes.

Y
i NOT TO
SCALE
0 -
(4]
@ ® *+12x-7 = (x+p)-gq
Find the value of p and the value of g.
AnSwer(@)(1) P= .ocorereeree s ressnainens
= ittt e 3]
(ii) Write down the minimum value of y for the graph of y=x?+ 12x—7.
Answer(d)(il) .o, [1]

77



IGCSE - Cambridge MATHEMATICS - P4 . Ch2 - Algebra

25 (a)

(i)

(3x—3Scm

NOTTO
(2x-3)em SCALE

(15 —2x)em

Oct Nov 2014 Code 43

(2x+7em

Write an expression, in terms of x, for the perimeter of the quadrilateral.
Give your answer in its simplest form,

Answer(@){L) .o s cm [2]
The perimeter of the quadrilateral is 32 cm.

Find the length of the longest side of the quadrilateral.

Answer(a(il) v, €M [3]
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(b)

(5a—2m (65 —a)m
14m
(7Ta—65)m NOT TO
SCALE
am
(3b+a)ym
The triangle has a perimeter of 32.5m.
The quadrilateral has a perimeter of 39.75m.
Write two equations in terms of @ and b and simplify them.
Use an algebraic method to  nd the values of @ and 5.
Show all your working,.
Answer(B) = ......ccoverrirrearessnennnnnninees
b= [6]

79



IGCSE - Cambridge MATHEMATICS - P4 Ch2 - Algebra

26 (a) Jamil, Kiera and Luther collect badges. May June 2015 Code 41
Tamil has x badges.
Kiera has 12 badges more than Jamil.
Luther has 3 times as many badges as Kiera.
Altogether they have 123 badges.

Form an equation and solve it to find the value of x.

ARSWEr(a) X = .coocoiiineenieeinsesaeene e [ 3]

(b) Find the integer values of ¢ which satisfy the inequalities.

H+T7<39=Tt+2

ARSWEr(h) ..o nesnesenenes [3]
{¢) Solve the following equations.
2l =3 _
ONGo
Answer(C)(I) X = oot [3]
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(i) 3x+7x—5=0

Show all your working and give your answers correct to 2 decimal places.

Answer(cHiD) X = covverererirornn OF X = coirireeneneneeeeens [4]
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27 (a) Make x the subject of the formula. May June 2015 Code 41

=X
Ax—t

ARSWEF(A) X = i [4]

{b) Find the value of @ and the value of b when x2—16x +a=(x - b2

Answer(b) a= ..o

(¢) Write as a single fraction in its simplest form.

_6 __ 35
x—4 3x-=2

ABSWEN(C) v esissiresssisasies [3]
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28

On the first part of a journey, Alan drove a distance of xkm and his car used 6 litres of fuel.
The rate of fuel used by his car was éxﬂ litres per 100 km.
{a) Alan then drove another (x + 20) km and his car used another 6 litres of fuel.
(i} Write down an expression, in terms of x, for the rate of fuel used by his car on this part

of the journey.
Give your answer in litres per 100 kin.

Answer(a)(i) .o, litres per 100km [1]
(if) On this part of the journey the rate of fuel used by the car decreased by 1.5 litres per 100km.
Show that x*+ 20x — 8000 = 0.

Answer(e)(i) May June 2015 Code 42

[4]

(b} Solve the equation x*+ 20x— 8000 =0,

Answer(h) x = e creareres OF X = oivienernasenseerearens £3]

(c} Find the rate of fuel vsed by Alan’s car for the complete journey,
Give your answer in litres per 100km.

ARSWEP(T) <oenrerricrrseriesinie litres per 100km [2]
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29 (a) Expand and simplify. .
3x(x—2)—2x(3x=3) May June 2015 Code 42

ARSWEP(@} et [3]

(b) Factorise the following completely.

(i) 6w+ 3wy—4x—2xy

Answer(B)(A) oo [ 2]

(i) 4x*-257

Answer(BJ(1) .o, (2]

(¢} Simplify.

(ﬁ)
9x*

ANSWET(C) <ot [2]
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(d) »is an integer,

M

(ii)

(i)

Explain why 2n—1 is an odd number.
ABSWEI(ENI) cvveirieriisiisieec ettt b s b b et e et ee e et et ettt b e
- 1]

Write down, in terms of #, the next odd number after 2n— 1.

Answer(dHI} e [1]
Show that the difference between the squares of two consecutive odd numbers is a multiple of 8,

Answer(d)(iii)

[3]
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30

(a) The total surface area of a cone is given by the formula A = i + i,

() Find 4 when#=6.2¢cmand/=10.8cm.

Answer(a){i} winiierenens

(ii) Rearrange the formula to make / the subject.

Answer(@)(ii} I = .o

(b) () Irina walks 10km at 4 kn/h and then a further 8km at 5km/h.

Calculate Irina’s average speed for the whole journey.

Answer(B)(i) ccererriceccneanenn.

(i) Dariella walks xkm at 5 km/h and then runs (x + 4)km at 10km/h,
The average speed of this journey is 7km/h.

Find the value of x.
Show all your working.

Answer(B)(ID) X = ovvrernns
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(c) (i) Priyantha sclls her model car for $19.80 at a profit of 20%,

Calculate the originai pricé of the model car.

Answerfc)(1) S [3]

(i) Dev sells his model car for $x at a profit of y%.

Find an expression, in terms of x and y, for the original price of this medel car.
Write your answer as a single fraction.

Answer©) (i) S [3]
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0580/41/M/1/15

31 (a) Jamil, Kiera and Luther collect badges.
Jamil has x badges.
Kiera has 12 badges more than Jamil.
Luther has 3 times as many badges as Kiera.
Altogether they have 123 badges.

Form an equation and solve it to find the value of x.

ARSWEr{f) X = ot

(b) Find the integer values of t which satisfy the inequalities.

41+7<39=Tt+2

ABSWEF(B) oo,
(¢) Solve the following equations.
o AINSSE
U g .
Answer(c) (D) X = v
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(i) 3x*+Tx—5=0

Show all your working and give your answers correct to 2 decimal places.

Answer(c)(ii) X = e OIECLS ... NS, 4]
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0580/41/M/¥/15
32 (a) Make x the subject of the formula.
A—x= %
ANSWEP(G) X = i

(b} Find the value of & and the value of 5 when x2— 16x +a = (x + b)°.

Answer(B} @= oo

PN, cormonconaof R RRN

(¢) Write as a single fraction in its simplest form.

6 __>
x=—4 3x-2

ARSWEF(C) .oovevviievcniriieiinnan
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0580/42/M/1/15
33  On the first part of a journey, Alan drove a distance of xkm and his car used 6 litres of fuel.

The rate of fuel used by his car was 6—2—(1 litres per 100 km.
(a) Alan then drove another (x + 20)km and his car used another 6 litres of fuel.
() Write down an expression, in terms of x, for the rate of fuel used by his car on this part

of the journey.
Give your answer in litres per 100km.

Answer(@)(i) cooeceeeicceiiiinn litres per 100km [1]
(i)  On this part of the journey the rate of fuel used by the car decreased by 1.5 litres per 100km.
Show that x?+ 20x — 8000 = 0.

Answer(a)(ii)

[4]
(b) Solve the equation x2+ 20x — 8000 = 0.
Answer(B) X = oo OF X = iiiiiicrercrreremseenrenens 31
(¢) Find the rate of fuel used by Alan’s car for the complete journey.
Give your answer in litres per 100km.
ARSWer(c) .coooneeiiieveiireins litres per 100km [2]
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34 {(a) Expand and simplify.
Ix(x—2) - 2x(3x—5)
ARSWER(A) oo [3]

(b) Factorise the following completely.

i) 6w +3wy—4x—2xy

(i) 42— 252

(c) Simplify.

ARSWER(BII) wveereveeeirriaecnree e [2]
Answer{B)(A1) .o 2]
ARSWEP(C) oo [2]
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(d) nis an integer.
(i} Explainwhy 2r—1 isanodd number.

(ii) Write down, in terms of #, the next odd number after 2n— 1.

Answer(d)(ii) .o [1]
(iii) Show that the difference between the squares of two consecutive odd numbers is a multiple of 8.

Answer(d)(iii)
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0580/43/M/1/13

35 (a) The total surface area of a cone is given by the formula A4 =m + 2.

(i) Find A when#=62cm and /= 10.8 cm.

Answer(@) @) s cm? [2]

(ii) Rearrange the formula to make ! the subject.

Answer(@(ii) I = o [2]

(b) () Irina walks 10km at 4 km/h and then a further 8km at 5 km/h.

Calculate Irina’s average speed for the whole journey.

Answer(B)(A) .ooooviiveericireveereeeceeneneee. K/ 3]

(i) Dariella walks xkm at 5 km/h and then runs (x + 4)km at 10km/h.
The average speed of this journey is 7km/h.

Find the value of x.
Show all your working.

Answer(D)(ID) X = oo, [3)
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(¢) (D) Priyantha sells her model car for $19.80 at a profit of 20%.

Calculate the original price of the model car.

Answer(CHI) Boveeeeee e, [3]

(i) Dev sells his model car for $x at a profit of y%.

Find an expression, in terms of x and y, for the original price of this model car.
Write your answer as a single fraction.

ARswer(C)(A1) $ e [3]
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May June 2012 Code 41

NOT TO
24cm SCALE

A solid metal cone has base radins 9 cm and vertical height 24 cm.

(1) Calculate the volume of the cone.

1
[The volume, ¥, of a cone with radius » and height 2 is ¥'= 3 mh.]

Answer(a)

(b)

16m NOT TO
SCALE

A cone of height 8 cm is removed by cutting paralie] to the base, leaving the solid shown above.
Show that the volume of this solid rounds to 1960 cm’, correct to 3 significant figures.

Answer (b)

(4]
(¢) The 1960 cm® of metal in the solid in part (b) is melted and made into 5 identical cylinders,
each of length 15cm.
Show that the radius of each cylinder rounds to 2.9 cm, correct to 1 decimal place.

Answer (¢)

(4]
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May June 2012 Code 43
//—' \
\ _/__/
NOTTO
------------------------------------------------- SCALE

The diagram shows two solid spheres of radius 3 cm lying on the base of a cylinder of radius 8 cm.

Liquid is poured into the cylinder until the spheres are just covered.

[The volume, ¥, of a sphere with radius » is V' = %mﬁ.]

W_:(a) Calculate the volume of liquid in the cylinder in

® om’,

Answer(a)(i)

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

(ii) lifres.

Answer(@)(ii) ........cereriansn, litres [1]
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3 (2)

(D)

©

(d)

Oct Nov 2012 Code 41
P NOTTO
= SCALE

20cm

P
l;’r PR
~ — 24em

46 cm

Jose has a fish tank in the shape of a cuboid measuring 46 cm by 24cm by 20 cm.

Calculate the length of the diagonal shown in the diagram,

ANSWEN(Q) prrsrcasssssssessaseenssissen cm [3]
Maria has a fish tank with a volume of 20000 cm®.
Write the volume of Maria’s fish tank as a percentage of the volume of Jose’s fish tank.
Answer(b) ........oossermmmsssnnenn ¥ [3]
Lorenzo’s fish tank is mathematically similar to Jose’s and double the volume.
Calculate the dimensions of Lorenzo’s fish tank.
Answer(c) —...veercnes cmby e cemby e M [3]
A sphere has a volume of 20000 cm®. Calculate its radius.
4
[The volume, ¥, of a sphere with radius » is ¥'= gmﬁ ]
Answerd) ....... cm [3]
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4 A metal cuboid has a volume of 1080 cm’ and a mass of 8kg. Oct Nov 2012 Code 43

(a) Calculate the mass of one cubic centimetre of the metal.
Give your answer in grams.

ARSWER(@) . rissssesssensssssesssessmssanins g [1]
(b) The base of the cuboid measures 12em by 10cm.
Calculate the height of the cuboid.
ARSWEP(B) . oersccmssnrrrenesenreaseenns em [2]
(¢) The cuboid is melted down and made into a-sphere with radius »cm.
(i) Calculate the value of r.
4
[The volume, ¥, of a sphere with radius » is ¥ = 3 ]
Answer()D) r= ... (3]
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(ii} Calculate the surface area of the sphere.

[The surface area, 4, of a sphere with radius r is 4 = 4z

Answer(c)(i) ... em® [2]

(d) A larger sphere has a radius Rem.
The surface area of this sphere is double the surface area of the sphere with radius » cm in
part (c).

Find the value of E
v

Answer(d)
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5 (@)
May June 2013 Code 42
NOTTO ‘
SCALE
12cm
4cm
The diagram shows a prism of length 12 cm.
The cross section is a regular hexagon of side 4 cm.
Calculate the total surface area of the prism.
ARSWEF(Q) ovverervresrerieivvisevssssnsnvenses G [4]

(b) Water ows through a cylindrical pipe of radius 0.74 cm.
It 1ls a 12 litre bucket in 4 minutes,

(i) Calculate the speed of the water through the pipe in centimetres per minute.

Answer(B)(I) .oovevinvrreerverenressiornen. CM/min [4]
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(i) Whenthe 12 litre bucket is emptied into a circular pool, the water level rises by 5 millimetres.

Calculate the radius of the pool correct to the nearest centimetre.

ARSWEP(B)GL) +erremeemree oo eeresresrenenenmnons cm [5]
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Oct Nov 2013 Code 41

NOTTO
SCALE

[3cm

{a} The diagram shows a cone of radius 5 cm and slant height 13 cm.

(i} Calculate the curved surface area of the cone.
[The curved surface area, 4, of a cone with radius r and slant height 7is 4 = ]

ANSWEr(@)(i) oo eeeeesneens S [2]

(ii) Calculate the perpendicular height, #, of the cone.

Answer(a){i} A= .o cm [3]

(iii) Calculate the volume of the cone.
[The volume, ¥, of a cone with radius » and height » is V= %m'zh.]

ARSWer(@(IHH) .eeeeeeieriecriec s e’ [2]

(iv) Write your answer to part (a)(iii} in cubic metres.
Give your answer in standard form.

Ansﬁer( (7} 1 SO m* [2]
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(b}

NOTTO
SCALE

13cm

B

The cone is now cut along a slant height and it opens out to make the sector AOB of a circle.

Calculate angle 40B.

Answer(b) Angle ADB = ....ovvceeiveeeeeereeenss e ann [4]
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! o 8cm - A
42°

NOT TO
SCALE

Oct Nov 2013 Code 42

A wedge of cheese in the shape of a prism is cut from a cylinder of cheese of height 4 cm.
The radius of the cylinder, OA, is 8 cm and the angle AOB =42°,

(a) (i) The volume of the wedge of cheese is 90 cm?.
Show that the value of 4 is 3.84 cm correct to 2 decimal places.

Answer(a)(i)

(ii) Calculate the total surface area of the wedge of cheese.

AnSWer(@)(i) wevrreerreererererersesseinineinnnes €2 [5]

(b) A mathematically similar wedge of cheese has a volume of 22.5 cm’.

Calculate the height of this wedge.

Answer(h) e, € [3]
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8  Sandra has designed this open container, Oct Nov 2013 Code 43
The height of the container is 35cm.

NOT TO
SCALE
35cm

_______

The cross section of the container is designed from three semi-circles with diameters 17.5¢m, 6.5cm
and 24 cm.

6.5cm
NOTTO
SCALE
(a) Calculate the area of the cross section of the container,
APSWEF(@) vevsirerrecresrcenrceecnieesrenns cm? [3]

(b) Calculate the external surface area of the container, including the base.

ARSWEF(B) cvrrereeecrireiseirnsiesirenseennn, G [4]
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{¢) The container has a height of 35cm.

Calculate the capacity of the container.
Give your answer in litres.

ARSWEF(T) oot creesrinenes litres [3]

(d) Sandra’s container is completely lled with water.
All the water is then poured into another container in the shape of a cone.
The cone has radius 20 cm and height 40 cm.

NOT TO
SCALE

(i) The diagram shows the water in the cone.
Show that »= g g
Answer{d)(1)

(ii) Find the height, A, of the water in the cone.
[The volume, V, of a cone with radius # and height /4 is ¥'= %nrzh.]

Answer(d)(il) 1= oivierernvrrrersree e cm [3]
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May June 2014 Code 42

12¢m NOTTO
SCALE

The diagram shows a cylinder with radius 8 cm and height 12 cm which is full of water.
A pipe connects the cylinder to a cone,
The cone has radius 4 cm and height 10cnt.

(@) (i) Calculate the volume of water in the cylinder.
Show that it rounds to 2410 cm® correct to 3 signi cant gures.

Answer(a)(i)

(2]
(iiy Change 2410cm’ into litres.

Answer(@(ii) ....cocvieinvinininiiecnnenn, litres [1]
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(b) Water ows from the cylinder along the pipe into the cone at a rate of 2 cm® per second.

Calculate the time taken to 11 the empty cone.
Give your answer in minutes and seconds correct to the nearest second.

[The volume, ¥, of a cone with radius r and height / is ¥'= ;—fcrzh.]

Answer(D) covviiienns T ceveseeenns S [4]

(¢) Find the number of empty cones which can be lled completely from the full cylinder.

ARSWER(C) vt e [3]
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10 (a) May June 2014 Code 43

dcm NOT TO
SCALE

rcm

The three sides of an equilateral triangle are tangents to a circle of radius rem.
The sides of the triangle are 8 cm long.

Calculate the value of r.
Show that it rounds to 2.3, correct to 1 decimal place.

Answer(a)

(3]
(b) 4
8cm i
| NOTTO
; i SCALE
!
i
/l~ 12¢m
’/, \\\ ¥
The diagram shows a box in the shape of a triangular prism of height 12 cm.
The cross section is an equilateral triangle of side §cm,
Calculate the volume of the box.
ARSWEr(B) .covvrirrrerrenrisiesinaisiessenee s e [4]
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(¢) The box contains biscuits.
Each biscuit is a cylinder of radius 2.3 centimetres and height 4 millimetres.

Calculate

(i) the largest number of biscuits that can be placed in the box,

ARSWer(C)L) cvvvirerenrirerinsressesnereesenennes 131

(ii) the volume of one biscuit in cubic centimetres,

ARSWEr(C)(AL) overerrervrce et e’ [2]

(ili) the percentage of the volume of the box not  lled with biscuits.

ARSWEP(E)(H) weverreresrmressenees e % [3]
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11

NOTTO
SCALE

T5cm

Oct Nov 2014 Code 42
55em

120¢cm

The diagram shows a water tank in the shape of a cuboid measuring 120 ¢m by 55cm by 75 cm.
The tank is lled completely with water.

(a) Show that the capacity of the water tank is 495 litres.

Answer(a}

(2]

(b) (i) The water from the tank ows into an empty eylinder at a uniform rate of 750 millilitres per second,

Calculate the length of time, in minutes, for the water to be completely emptied from the tank.

Answer{B)(i) ...cocoreeoreicrneneenerrannn, MmN [2]

(i) When the tank is completely empty, the height of the water in the cylinder is 112 cm.

Calculate the radius of the cylinder.

Answer(B)(iL} ..o e cm [3]
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(©

120ecm

A.rod of length 145 cm is placed inside the water tank.
One end of the rod is in the bottom comer of the tank as shown,
The other end of the rod is x cm below the top corner of the tank as shown.

Calculate the value of x.

ABSWEF(C) X = v [4]

(d) Calculate the angle that the rod makes with the base of the tank.

Answer(d) ... s [3]
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12 (a) A sector of a circle has radius 12cm and an angle of 135°, May June 2015 Code 42
(i) Calculate the length of the arc of this sector.
Give your answer as a multiple of «. NOT TO
SCALE
@ 12em
Answer(@ (i) .ot cm [2]

(i} The sector is used to make a cone.

(a) Calculate the base radius, r. WSl
SCALE
Answer(@}ii)(a) 7= oo seeinene. ST [2]
(b) Calculate the height of the cone, h.
Answer(a)(i)(b) A= .o, €M [3]

(b} The diagram shows a plant pot.
It is made by removing a small cone from a larger cone and adding a circular base.

NOT TO
SCALE
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13 This is the cross section of the plant pot. -] 5o —
() Find L /
35cm
NOT TO
SCALE
Answer(BI(I} 1= ocovirerermrivnerescrnconcseeeen. €M [3]
(ii} Calculate the total surface area of the outside of the plant pot.
[The curved surface area, 4, of a cone with radius » and slant height / is 4 = zir/.]
Answer(B)I) coveeeceecresisieen, €ME [3]
{¢) Some cones are mathematically similar.
For these cones, the mass, M grams, is proportional to the cube of the base radius, rcm.,
One of the cones has mass 1458 grams and base radius 4.5 em.
(i) Find an expression for M in terms of r.
Answer(@)() M= i 2]
(ii) Two of the cones have radii in the ratio 2:3.
Write down the ratio of their masses.
Answer(C)(1) oo L [1]
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14  (a) A cylindrical tank contains 180000 cm? of water, 45
The radius of the tank is 45cm.

NOTTO
Calculate the height of water in the tank, H SCALE

May June 2015 Code 43

-

........................................... cm [2]
NOTTO
SCALE
A 50em B
The diagram shows an empty tank in the shape of a horizontal prism of length 150 cm.
The cross section of the prism is an isosceles trapezium ABCD.
AB = 50cm, CD = 70 cm and the vertical height of the trapezium is 40 cm.
(i) Calculate the volume of the tank.
ARSWEF(B)(1) cevetieeeeersrersrrernssssisesesannns GO [3]
(ii) Write your answer to part (b)(i) in litres.
Answer(B){i1) .ovmveeneiciie e, litres [1]

{¢) The 180000cm? of water flows from the tank in part (a) into the tank in part (b) at a rate of 15cm?/s.

Calculate the time this takes.
Give your answer in hours and minutes.

Answer(c) ..ereenne. b min [3]
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(9
D 70cm C
\ xcm NOTTO
F E SCALE
40 cm
/ h cl:m
) .5 — A

The 180000cm? of water reaches the level EF as shown above.
EF=xcm and the height of the water is hcm.

(i) Using the properties of similar triangles, show that # = 2(x — 50).

Answer(di(i)

2]
(if) Using & = 2(x — 50), show that the shaded area, in cm?, is x2—2500.
Answer{d)(ii)
[1]
(iii) Find the value of x.
Answer(d)(fI) X = v [2]

(iv) Find the value of A.

Answer(d)(iV) B= o [1]
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1 (@ May June 2012 Code 42

RN
(&

NOT TO
42° SCALE

F

4, B, C, D, E and F are points on the circumference of a circle centre . -
AE is a diameter of the circle.

BC'is parallel to 4E and angle CAE = 42°,

Giving a reason for each answer, find

(i) angle BC4,

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

(ii) angle ACE,
Answer(a)(ii) Angle ACE=

Reason [2]

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

(iii) angle CFE,

Answer(a)(ili) Angle CFE =

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

(iv) angle CDE.
Answer(aj(iv) Angle CDE =

Reason [2]

--------------------------------------------------------------------------------------------
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(b)

NOT TO
SCALE

In the diagram, O is the centre of the circle and PQ is a tangent to the circle at P.
OP=5cm and OQ = 12cm.

Calculate PQ.

Answer(b) PQ =

(©

NOTTO
SCALE

G F
In the diagram, ABCD and DEFG are squares.
(i) Inthe triangles CDG and ADE, explain with a reason which sides and/or angles are equal.

Answer (¢)(i)

[3]
(ii) Complete the following statement.

Triangle CDG is to triangle ADE. [1]

----------------------------------------------
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2 F May June 2012 Code 42

Scale 1:10 000

The diagram is a scale drawing of a park EFGH. The scale is 1:10000.
A statue is to be placed in the park so that it is
e nearerto Gthanto H
e nearer to HG than to FG
*  more than 550 metres from F.
Construct accurately the boundaries of the region R in which the statue can be placed.

Leave in all your construction arcs and shade the region R. [7]
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3 (a) Calculate the area of a circle with radius 12 em. May June 2012 Code 42

ARSWEP(E)  riiisisisessssnssssssasssen cm’ [2]

(b)

Tcm

NOTTO
SCALE

N

A circular cake has radius 12 cm and height 7em.
The uniform cross-section of a slice of the cake is a sector with angle 22°,
The top and the curved surface of the slice, shaded in the diagram, are covered with chocolate.

Calculate the area of the slice which is covered with chocolate.

Answer(b)
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4 @ May June 2012 Code 43

A, B, C, D and E lie on the circle, centre O,

CA and BD intersect at ¥.

Angle DCA = 88° and angle CYD = 68°.

Angle BAC =u°, angle AED =v° and reflex angle 40D = w°,

Calculate the values of &, v and w.
Answer(a) u =

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

(b)

NOT TO
SCALE

P, 0, R and § lie on the circle. PR and 08 intersect at X,
The area of triangle RSX = 1.2cm® and PX =3 SX.

Calculate the area of triangle POX.

Answer(b)

--------------------------------
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()
F
GlAx° J
NOTTO
SCALE
H
K
G/ is a diameter of the circle,
FGH is a tangent to the circle at G,
Jand K also lie on the circle,
Angle JGI = x°, angle FGJ = 4x° and angle XGI' = 2x°.
Find
(i) the value ofx,
Answer@)) = ....ooemreereesinesenens (2]
(ii) the size of angle JKG,
Answer(c)(ii) Angle JKG= ..o [2]
(iii) the size of angle GJK.
Answer(c)(iil) Angle GIK=....ccorcrrurerne [1]
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5 W x Oct Nov 2012 Code 41

NOTTO
SCALE

txy

""'—.._.._.--—-‘l

The vertices 4, B, C, D and E of a regular pentagon lie on the circumference of a circle, centre O,
. radius 7cm.
They also lie on the sides of a rectangle WXYZ.
(a) Show that
(i) angle DOC=172°,

Answer{a)(i)

(i) angle DCB = 108°,

Answer(a)(ii)

(iii) angle CBY=18°.

Arnswer(a)(iii)
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(b) Show that the length CD of one side of the pentagon is 8.23 cm correct to three significant
figures.

Answer(b)

[3]
(¢) Calculate
(i) the area of the triangle DOC,
ABSWEr(E)(D) ovvrsreeeeererersron em’ [2]
(ii) the area of the pentagon ABCDE,
Answer(c)(i) ... ) em® [1]
(iii} the area of the sector ODC,
Answer(e)(Hl} ..o cm’ [2]
(iv) the length XY,
Answer(c)(IV)  vvrcesseinsssesssos cm [2]
{d) Calculate the ratio
area of the pentagon ABCDE :area of the rectangle WXYZ,
Give your answer in the form I : ».
Answer(d) 1: . SR (5]
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NOTTO
SCALE

Points 4, C and D lie on a circle centre O.
BA and BC are tangents to the circle.
Angle ABC = 32° and angle DAB = 143°,

(i) Calculate angle 40C in quadrilateral AOCB.

Answer(a)(i) Angle AOC =

(ii} Calculate angle ADC.

Answer(a)(il) Angle ADC =

(iiiy Calculate angle OCD.

Answer(a)(iil) Angle OCD =
(iv) Od=6cm.

Calculate the length of 458,

Answerfa)(iv) AB =
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(b)

NOTTO
SCALE

A4, B, C and D are on the circumference of the circle centre O.
AC is a diameter,
Angle CAB =39° and angle ABD = 17°.

(i) Calculate angle ACB.

Answer@)(D) Angle ACB = | .ivererrreresenens (2]

(iiy Caleculate angle BXC.
Answer(B)(ii) Angle BXC= | . .reereerrsssnens [2]

(iii) Give the reason why angle DOA is 34°.

ANSWET(B)(I1) ,...rurerssmesarsersnssssersmssncssmsemsemsessssssssmsasssesemsssessessrasesssesbisssesnssrasassassasas (1]

(iv) Calculate angle BDO.
Answer(b)(iv) Angle BDO = . .....coommmsmsessessenins (1]

(v} The radius of the circle is 12 cm. Calculate the length of major arc ABCD.

Answer(B)(V) Arc ABCD = .....coremrererreree cm [3]
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7 @)
D Oct Nov 2012 Code 43
NOTTO
y SCALE
C
B
A, B, Cand D lie on a circle.
The chords AC and BD intersect at X
Angle BAC =28° and angle AXD = 52°,
Calculate angle XCD,
Answer(@)Angle XCD = | . ircircenn [3]

®)

S
NOTTO
SCALE
P
R \
o

PQORS is a cyclic quadrilateral in the circle, centre O.
Angle Q0S8 = 22x° and angle QRS = 25x°,
Find the value of x,

Answer(b) x = [3]
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(c)

NOTTO
SCALE

0 X M

In the diagram OKL. is a sector of a circle, centre O and radius & cm.
OKM is a straight line and ML is a tangent to the circle at L.
Angle LOK = 44°,

Calculate the area shaded in the diagram.

Answer(c)
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NOT TO
SCALE

In the pentagon ABCDE, angle EAB = angle ABC = 110° and angle CDE = 84°,
Angle BCD = angle DEA = x°.

(i) Calcuiate the value of x.

Answer(@(1) X = ccoiiiierenrrenns [2]
(i) BC=CD.

Calculate angle CBD.

Answer(a)(ii) Angle CBD = ...........occovvvveriinnn [1]

(ifi) This pentagon also has one ling of symmetry.
Calculate angle ADB.

Answer(a)(iil) Angle ADB = .......cccceevirevernn. [1]

(b} A, B and Clie on a circle centre 0.
Angle 40C =3y° and angle ABC = (4y + 4)°.

Find the value of y. 1;8:;30
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®

NOTTO
SCALE

"

In the cyclic quadrilateral PORS, angle SPQ = 78°,
(i) Write down the geometrical reason why angle QRS = 102°,

(i) Angle PRQ:Angle PRS=1.2,

Calculate angle POS.

Answer(c)(ii) Angle POS = ....cccovvvveinirenrnnens 31

NOT TO
SCALE
lem 6.9cm
The diagram shows two similar gures.
The areas of the gures are 5¢m? and 7.2 cm?,
The lengths of the bases are /ecm and 6.9cm.
Calculate the value of /.
Answer(d@) 1= ...coevieirenrnrnnns [3]
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NOTTO
SCALE
T
A, Band C lie on the circle centre O, radius 8.5 crm.
AB=BC=10.7cm.
OM is perpendicular to AB and ON is perpendicular to BC.
(a) Calculate the area of the circle.
Answer(a) e o2 [2]
(b) Write down the length of MB.
ARSwer(h) o cm [1]

(¢) Calculate angle MOB and show that it rounds to 39° correct to the nearest degree.

Answer{c)

[2]
(d) Using angle MOB = 39°, calculate the length of the major arc AC.
Answer(d) .cvncanrer e, cm [3]
(e) The tangents to the circle at 4 and at C meet at 7.
Explain clearly why triangle ATB is congruent to triangle CTB.
Answer(e)
(3]
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10

Sidney draws the iriangle OP, P,. 0
OP =3cmand P P,= lcm,
o NOTTO
Angle OP| P, =90°, SCALE
3cm
PJ P2
Iem
May June 2013 Code 42
(a) Show that OP,= J10em.
Answer(a)
(1]
(b) Sidney now draws the lines P,P,and OPF,. 0
Triaflglel Og}z) P;) is mathematically similar NOT TO
to triangle OP, P,. SCALE
3em
Py
R
"Tem P
{i) Write down the length of P, P, in the form /_bz- where 2 and b are integers.
Answer(B)(1) PoPy™ oo, cm [1}

(©

(if) Calculate the length of OP, giving your answer in the form % where ¢ and d are integers.

Answer(B)() Oy = oo, cm [2]

Sidney continues to add
mathematically similar iriangles
to his drawing,. o)
Find the length of OP;. IS\T(?:[;O

Jem

P
"lem P2
Answer(c) OP= v cm [2]
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(d) (i) Show thatangle P,OP,=18.4° correct to 1 decimal place.

Answer(d)(1)

(i) Write down the size of angle P,OP,.

Answer(d)(ii) Angle P,OP;= .oociveniiiieneeeee e [1]

(iif) The last triangle Sidney can draw without covering his rst triangle is friangle OF,, P,

NCTTO
SCALE

Calculate the value of #,

Answer(@)({li) 1= ..o (3]
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11

(a) In this question show all your construction ares and use only a ruler and compasses to draw

the boundaries of your region,

This scale drawing shows the positions of four towns, P, O, R and S, on a map where 1 cm represents
10km.

May June 2013 Code 43
North

Scale: 1cm to 10km

A nature reserve lies in the quadrilateral PORS.
The boundaries of the nature reserve are:

equidistant from @ and from R
equidistant from PS and from PQ
60km from R

along QR.

(i) Shade the region which represents the nature reserve. [7]
(ii) Measure the bearing of § from P,

Answerf@Hil) .ooviresrreenie s [1]
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(b) A circular lake in the nature reserve has a radius of 45m.

(i) Calculate the area of the lake.

(i)

A fence is placed along part of the circumference of the lake.
This arc subtends an angle of 210° at the centre of the circle,

Calculate the length of the fence.

Answer(B)(i1) .o m [2]
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(a)

May June 2013 Code 43

NOTTO
SCALE
A, B, C, D and E are points on the circle centre O.
Angle ABD=127°.
Find
(i) angle ACD,
Answer(a)(i) Angle ACD = ...ooovorvivrnninnenvirieieeeeneenne [1]
(ii) angle 40D,
Answer(@)(il) Angle AOD = ..o, [1]
(iii) angle AED.
Answer(a)(iii) Angle AED = ..o [1]
(b)
M
NOTTO
SCALE

The diagram shows quadrilateral KLMN.
KL =45cm, LN =32 cm, angle KLN = 100° and angle NLAf= 67°.
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(i) Calculate the length KN.

Answer(B)(i) KN= ..o, cm [4]
(ii) The area of triangle LMN is 324 cm®,

Calculate the length LM.

Answer(B)(il) LM= .......cveoceencinininnnrivinenn, €m [3]

(iii) Another triangle X¥Z is mathematically similar to triangle LMN.

M

X NOTTO
SCALE

N

X7 =16cm and the area of triangle LAV is 324 cm?.

Calculate the area of triangle X¥Z.

Answer(BI(Ii) oovvrererreerreenecce e s cm? [2]
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D > C
32°
Lm NOT TO
SCALE
o 140°
4 55m B
Oct Nov 2013 Code 41
The diagram shows a school playground 43CD.
ABCD is a trapezium,
AB=155m, BD =70m, angle ABD = 40° and angle BCD = 32°,
(a) Calculate AD.
Answer(a) AD = ....covceirrirverisrerisernneninnn m [4]
(b) Calculate BC.
Answer(B) BC= vvcvvcriesreenirenscesissssenns m [4]
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(¢) (1) Calculate the area of the playground ABCD,

Answer(C)(i) .oocorvinrecniniierienreesinseisenen I [3]
(if) An accurate plan of the school playground is to be drawn to a scale of 1:200 .

Calculate the area of the school playground on the plan.
Give your answer in cm?,

Answer(C)(1) v em? [2]
(d) A fence, BD, divides the playground into two areas.

Calculate the shortest distance from A to BD.

ARSWer(d) ... m [2]
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14

(a) One angle of an isosceles triangle is 48°. QOct Nov 2013 Code 43

Write down the possible pairs of values for the remaining two angles,

Answer(a) ..o, 804 i

(b) Calculate the sum of the interior angles of a pentagon.

Answer(B) oo 2]

(¢) Calculate the sum of the angles a, &, ¢, d, e, fand g shown in this diagram.

NOTTO
SCALE

ARSWEP(C) oo [2]
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(d) The trapezium, ABCD, has four angles as shown,
All the angles are in degrees.

B - C
3y-20 4x -3
NOTTO
SCALE
2x+5 x+y-10
A - D
() Show that 7x+4y=1350,
Answer(d)(i)
[1]
(i) Show that 2x+3y=195,
Answer(d)(ii)
(1]
(iii} Solve these simultaneous equations,
Answer(d)(lII) X = .o

(iv) Use your answer to part (d)(iii) to nd the sizes of all four angles of the trapezium,

Answer(@d)(iv) ..o 3 eeeeseseineninies 3 erereei ) eeeiesisiieny [1]
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15 May June 2014 Code 41

North

Scale: 2cm to 3km

L

“In the scale drawing, P is a port, L is a lighthouse and S is a ship.
The scale is 2 centimetres represents 3 kilometres,
(a) Measure the bearing of § from P.

ANSWEF(A) oo [1]
(b) Find the actual distance of S from L.

Answer(B) .o, KM [2]
(¢) The bearing of L from Sis 160°,

Calculate the bearing of S from L.
ARSWEF(C) ovviieiiiiisiicsnii s [1]
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(d) Work out the scale of the map in the form 1: 7.

Answer{d) 1 cioeevecrcnenneecrveennens. [2]
{e) Aboat Bis
e ecquidistant from Sand L
and
e cquidistant from the lines PS and SL.
On the diagram, using a straight edge and compasses only, construct the position of B. [5]

() The lighthouse stands on an island of area 1.5 ¢m? on the scale drawing,

Work out the actual area of the island.

ANSWEP(]) evvriricirivicniccieeiee v km? [2]
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(a) The chords PR and SQ of the circle intersect at 7.
Angle RST=21° and angle STR=117°.

(i) Find the values of x and y.

Answer(a)(i) x =

(ii) SR=8.23cm, RT=3.31cmand PO =9.43cm.

Caiculate the Iength of TQ.

Answer(@)(ii) TQ =

146
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(b) EFGH is a cyclic quadrilateral. /_\ H
EFis a diameter of the circle. G > NOT TO
KE is the tangent to the circle at E, SCALE
GH is parallel to FE and angle KEG=115°.
| U |
Calculate angle GEH. K
Answer(b) Angle GEH = ......coovveiniiniiicenvnririsnininens [4]
(¢) A4, B, Cand D are points on the circle centre . C
Angle AOB = 140° and angle 04C = 14°.
AD=DC. ’
D NOT TO
SCALE
Calculate angle ACD.
Answer{c) Angle ACD = .......ovevrivrenenmereerinissnininins [5]
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17  The total area of each of the following shapes is X.

The area of the shaded part of each shape is kX. May June 2014 Code 42

For each shape, nd the value of & and write your answer below each diagram.

J
NOT TO
@ SCALE
K
AB=BC=CD Angle JOK=72° EF=FG and EI=IH
k= k= k=
e SCALE
B
The shape is a regular hexagon. The diagram shows a sector of a circle centre O.
Angle AOB = 90°
E= e k=

[10]
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18 (a) May June 2014 Code 43

NOT TO
SCALE

ABCDEF is a hexagon,

AB is parallel to ED and BC is parallel to FE.
YFE and YABX are straight lines,

Angle CBX = 32° and angle EFA = 90°,

Calculate the value of

M p.
Answer(@(i) p= oviiivocrenceecvieiniinns. [1]

(i) g,

Answer(@(ii) g = ..o, [2]

(i) ¢,

Answer(@)(iii) 1= ... [1]

(iv} =x.

AnSWer(@)(iv) X = .o [3]
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)
R
x° Q
Sk~
¥
NOT TO
SCALE
63°
T P U
P, 0, R and § are points on a circle and PS= SQ.
PR is a diameter and TPU is the tangent to the circle at £,
Angle SPT = 63°.
Find the value of
® x
AnswerfB) (1) £ = oeceirivrrirncrnen e [2]
i .
Answer(BJI) ¥ = e [12]
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19 (a) The diagram shows a circle with two chords, 4B and CD, intersecting at X, Qct Nov 2014 Code 41
B NOT TO
¢ SCALE
A
D

() Show that triangles 4CX and DBX are similar.

Answer(a)(i)

(2]
(i) AX=3.2cm, BX=12.5cm, CX=4cm and angle AXC = 110°,
(a} Find DX
Answer(@)(ii)(@) DX = ....ccoeovvriirrenirecniannennn, €M [2]
(b) Use the cosine rule to nd AC,
Answer(@)(i)(b) AC = .o cm [4]
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(¢) Find the area of triangle BXD.

Answer(eA1)C) oo cm? [2]
(b}
D
c NOT TO
'y SCALE
30m
37°
31° A
A L B

In the diagram, BC represents a building 30 m tall.

A agpole, DC, stands on top of the building.

From a point, 4, the angle of elevation of the top of the building is 31°.
The angle of elevation of the top of the agpole is 37°.

Calculate the height, DC, of the agpole.

Answerfl) ... m [5]
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20 (a) ABCDis atrapezium. Oct Nov 2014 Code 43

B
NOT TO
SCALE
C
(1) Calculate the length of 4D,
Answer(@(Q) AD = ........ccoiiiiiiirierereviinnnen., €M [2]
(ii) Calculate the size of angle ECD.,
Answer(a)(ii) Angle BCD = ....c.ccovimivvmiiiioreeernereerenens [3]
- (iii) Calculate the area of the trapezium 4BCD.
Answer(@)(iii) ..ocoeerniererriesieian. €2 [2]
(b) A similar trapezium has perpendicular height 9.4 cm.
Calculate the area of this trapezium.
AnSWer(h) ..., €M [3]
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21 Oct Nov 2014 Code 43

C E

A, B, C and D are points on a circle, centre O,
CE is a tangent to the circle at C.

(a) Find the sizes of the following angles and give a reason for each answer.

(i) Angle DAC= ... bECANSE ... . . . SO o .o
. 2]

(i) Angle DOC= ....cccorvvnreennn. BECAUSE ...evvvcvivcieieeaiiteasssstesesisiesasssesenassesassseseassesencarssrosseresmennsssras
. [2]

(iii) Angle BCO=.....ccevrnnensn. DECALISE 1.vvuveecrevererceninirierstsassrmsnssetsasessnsssestsssssasassossstninassasssensosns
[2]
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(b) CE=89cmand CB=7cm.

(i) Calculate the length of BE.

Answer(B)(D) BE= oo cm [4]

(ii) Calculate angle BEC.

Answer(B)(i) ANGIE BEC= ovvvvveoreseveereoemeesmnsessssss oo [3]

155



IGCSE - Cambridge MATHEMATICS - P4 Ché4 - Geometry

22
A P
NOT TO
A 65cm SCALE
8cem gem
o
C B 0
The diagram shows a triangle and a sector of a circle. Oct Nov 2014 Code 43

Intriangle ABC, AB=AC=8cm and angle BAC = 56°.
Sector OPQ has centre O, sector angle x and radius 6.5 cm.

{a) Show that the area of triangle ABC is 26.5 cm? correct to 1 decimal place.

Answer{a)

(2]
(b) The area of sector OP( is equal to the area of triangle ABC.,
(i) Calculate the sector angle x.
Answer(BIA) coovomnriniiriiceennn 3]
(i) Calculate the perimeter of the sector OPQ.
Answer(B)(1) cocviiiricnrccncnaen €M [3]
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{¢) The diagram shows a sector of a circle, radius »cm.

PN

NOT TO
SCALE

X/

(i) Show that the area of the shaded segment is -i-rz(%-n -1 ) cm?,

Answer{c)(i)

(4]
(i) The area of the segment is 5 cm?,

Find the value of ».

Answer(c)(ii) = e [3]
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23

(a) The points 4, B, C and D lie on a circle.

AC is a diameter of the circle. May June 2015 Code 41
ST is the tangent to the circle at 4.

NOTTO
SCALE
Find the value of
M x
Arswer(@)(IY X = v [2]
i) .

Answer(@ (i) Y= i 2]
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(b) The diagram shows a shaded shape formed by three semi-circular arcs.
The radius of each semi-circle is shown in the diagram.

NOTTO
SCALE
(i) Calculate the perimeter of the shaded shape.
Answer(B)(i) ...oovoreecinnieniinirnesene s cm [2]
(ii) The shaded shape is made from metal 1.6 mm thick.
Calculate the volume of metal used to make this shape.
Give your answer in cubic millimetres,
Answer(B)(AD) e, mm? [5]
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24  The diagram is a scale drawing of three straight roads, 4B, BC and CD.
The scale is 1:5000. May June 2015 Code 41
c
D
A B
Scale 1:5000
(a) Find the actual length of the road BC.
Give your answer in metres.

ANSWEI(Q) oeviiemciecnenin e m [2]

(b) Another straight road starts at A, the midpoint of 4AB.
This road is perpendicular to AB and it meets the road CD at X.

Using a straight edge and compasses only, construct A£X,

£2]
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(¢) There is a park in the area enclosed by the four roads.
The park is
* less than 290 m from B
and
* nearer to CD than to CB.

Using a ruler and compasses only, construct the boundaries of the park.

Leave in all your construction arcs and label the park P. [5]
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25
May June 2015 Code 42

NOTTO
SCALE

48°

B

In the diagram, B, C, D and £ lie on the circle, centre O.
AB and AD are tangents to the circle.
Angle BAD = 48°,

(a) Find

(i) angie ABD,
Answer(a)(i) Angle ABD = ....ccoovnvvinrviinnccnccccninnen [1]

(i) angle OBD,
Answer(a)(ii) Angle OBD = 1]

(iii} angle BCD,
Answer{a)(iii) Angle BCD = ....ccoiriirecreerecccreneene. [2]

(iv) angle BED,

Answer(a)(iv) Angle BED = ..o [1]

(b) The radius of the circle is 15cm.

Calculate the area of triangle BOD.

() Give a reason why ABOD is a cyclic quadrilateral.

ARSWEF(C) oottt sttt s s s ss s e e aa e e s s e R R sh bR R RS e R e A e e R e e se e e bR ees
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(a)

A 4

1209 140°
NOTTO
SCALE

v

A B

In the hexagon 4BCDEF, AB is parallel to ED and AF is parallel to CD.,
Angle ABC = 90°, angle CDE = 140° and angle DEF = 120°,

Calculate angle EF4,

_—
L+
S

In the eyclic quadrilateral ABCD, angle ABC = 100° and angle BDC = 30°.
The diagonals intersect at X,

(i) Calculate angle ACB.

Answer(b)(i) Angle ACB = ..uccvcuvenen.

(i) Angle BXC = 89°,

Calculate angle CAD.

Answer(B)(ity Angle CAD = .......cccrvrvnens

(iii) Complete the statement.

Triangles AXD and BXC @I ...vuerecevceereresrseressserssssrssssssssssssesssnnes ;
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(©)

NOTTO
SCALE

P, O, R and Slie on a circle.
PR and QS intersect at ¥.
PS=11cm, QR = 10cm and the area of triangle ORY = 23 cm?.

Calculate the area of triangle P¥S.

ANSWEF(C) covvvverrrererrressererercsmnsssrinnres em? [2]
(d) Aregular polygon has » sides.
Each exterior angle is equal to % degrecs.
(i} Find the value of ».
AnSWer(@Hi) B= wovceeenrrearesennsressrsssesieseers [3]
(ii) Find the size of an interior angle of this polygon.
Answer(@)(1) oo [2]
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0580/41/M/1/15

27 (a) Thepoints 4, B, C and D lie on a circle,
AC is a diameter of the circle.
ST is the tangent to the circle at 4.

S
— A
48°
T
NOTTO
SCALE
Find the value of
@ x
AnSWer(@(A) X = .ot 12]
() .
Answer(@)(i) ¥ = e [2]
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{b) The diagram shows a shaded shape formed by three semi-circular arcs.
The radius of each semi-circle is shown in the diagram.

NOT TO
SCALE
() Calculate the perimeter of the shaded shape.
Answer(B){1Y e cm [2]
(i) The shaded shape is made from metal 1.6 mm thick.
Calculate the volume of metal used to make this shape.
Give your answer in cubic millimetres.
Answer(B)(ii) .viveevineiinreeeresresesrnenne, TS [5]
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0580/41/M/1/15

28 The diagram is a scale drawing of three straight roads, 4B, BC and CD.
The scale is 1:5000.

C
D
A B
Scale 1:5000
(a) Find the actual length of the road BC.
Give your answer in metres.
ARSWER(@) ottt T [2]

(b) Another straight road starts at M, the midpoint of 4B.
This road is perpendicular to 4B and it meets the road CD at X,

Using a straight edge and compasses only, construct MX. 2]
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() There is a park in the area enclosed by the four roads.
The park is
*  less than 290m from B
and
+ nearer to CD than to CB.

Using a ruler and compasses only, construct the boundaries of the park.

Leave in all your construction arcs and label the park P. [5]
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NOTTO
SCALE
B A
In the diagram, B, C, D and E lie on the circle, centre O,
AB and AD are tangents to the circle.
Angle BAD = 48°.
{a) Find
(i) angle ABD,
Answerfa)()) Angle ABD = ......c.cocoeoecveeeisretseeeeeeenns [1]

(i) angle OBD,
~ Answer(a)(ii) Angle OBD = ..........cooooovvvvvvecrereeeesseernesns [1]

(iii) angle BCD,
Answer(a)(iii) Angle BCD = ..o eeeeeeesnsnnnns 2]

(iv) angle BED.

Answer(a)(iv) Angle BED = _......cconvuvvverninvmvsveresinsienrane. [1]
(b) The radius of the circle is 15 cm.
Calculate the area of triangle BOD.
ABSWEF(B) cuiconreeernerernrcereescsenans. €2 [2]

() Give a reason why ABOD is a cyclic quadrilateral.

ARSWEI(C) oottt bttt et eene

- [1]
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0580/42/M/J/15
30 (a} A sector of a circle has radius 12 cm and an angle of 135°.

(i) Calculate the length of the arc of this sector.

Give your answer as a multiple of z. NOTTO
SCALE

ARswer{@ (1) ceeeeeen cm [2]

(ii) The sector is used to make a cone.

. NOT TO
Calculate the b d .
(a) Calculate the base radius, » SCALE
.......................................... cm [2]
(b) Calculate the height of the cone, A.
Answer(a)(iD)(D) A= e cem [3]

{b) The diagram shows a plant pot. ‘
It is made by removing a small cone from a larger cone and adding a circular base.

NOTTO
SCALE
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This is the cross section of the plant pot.

(i) Find/ /
35cm
NOT TO
SCALE
Answer(B)(A) 1= oo cm [3]
(ii) Calculate the total surface area of the outside of the plant pot.
[The curved surface area, 4, of a cone with radius » and slant height / is 4 = murl.]
Answer(B)() v cm? [3]
() Some cones are mathematically similar.
For these cones, the mass, M grams, is proportional to the cube of the base radius, »cm.
One of the cones has mass 1458 grams and base radius 4.5 cm.
(i) Find an expression for M in terms of r.
Answer(C)(D) M= oo [2]
(ii) Two of the cones have radii in the ratio 23,
Write down the ratio of their masses.
Answer(c)(ii) .o T eevveesiarnnns [1]
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31 (a)

1209 140°
NOTTO
SCALE

A B

In the hexagon ABCDEF, AB is parallel to ED and AF is parallel to CD.
Angle ABC = 90°, angle CDE = 140° and angle DEF = 120°.

Calculate angle EF4.

(b

In the cyclic quadrilateral ABCD, angle ABC = 100° and angle BDC = 30°.
The diagonals intersect at X.

(i) Calculate angle ACB.

Answer(B)(Q) Angle ACB = .......ccvmccmsiiiiissiiiinnsninnenns [2]
(i) Angle BXC = 89°,
Calculate angle CAD.
Answer(b)(ii) Angle CAD = ...oo.coivinsniniensrisnnennnens [2]
(iiiy Complete the statement.
Triangles AXD 82d BXC @I .....oocvivnrisvrerermensissssiinnsnmssesesassssasaes « [1]
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(©)

NOTTO
SCALE

P, 0, R and §'lie on a circle.
PR and QS intersect at ¥,
PS=1lcm, QR = 10cm and the area of triangle QRY = 23 cm?,

Calculate the area of triangle PYS.

ABSWEP(E) oveeeiireeeeeeeeeeeeesieeeenn em? [2]
(d) Aregular polygon has » sides.
Each exterior angle is equal to % degrees.
(i) Find the value of n.
Answer{d)(I) = .o vresressee e [3]
(i) Find the size of an interior angle of this polygon.
Answer(d(ii) ..ocvvenernenisinieeresinineeeeenn. [2]
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32 (a) A cylindrical tank contains 180000 cm® of water. 45
The radius of the tank is 45cm. NOT TO

Calculate the height of water in the tank. ! SCALE

........................................... cm [2]
NOT TO
SCALE
The diagram shows an empty tank in the shape of a horizontal prism of length 150 cm.
The cross section of the prism is an isosceles trapezium ABCD.
AB=50cm, CD=70cm and the vertical height of the trapezium is 40 cm.
(i) Calculate the volume of the tank.
ANSWEF(B)(D) wvvereeeeeerirreeeeee s riesienssens €I [3]
(ii) Write your answer to part (b)(i) in litres.
Answer(B)(i1) covoeivrercnniieeierenenenenen. litres [1]

(¢) The 180000 cm? of water flows from the tank in part (a) into the tank in part (b) at a rate of 15cm?/s.

Calculate the time this takes.
Give your answer in hours and minutes.

Answer(c) ... h e min [3]
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(d)
D T0cm C
\ xcm / NOTTO
F E SCALE
40 cm
hcim

A 50cm B

The 180000 cm? of water reaches the level EF as shown above.
EF=xcm and the height of the water is Acm.

() Using the properties of similar triangles, show that 4 = 2(x — 50).

Answer{d)(i)

(2]
(ify Using /= 2(x — 50), show that the shaded area, in cm?, is x% — 2500.
Answer(d)(ii)
(1]
(iif) Find the value ofx.
Answer(d)(Ii) X = e [2]
(iv) Find the vaiue of 4.
Answer(@GEV) = i 1]
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1 May June 2012 Code 41
North

Three buoys X, L and M show the course of a boat race,
MK =4km, KL = 9km and angle MKL = 108°,

(a) Calculate the distance ML.

Answer(a) ML = ........cooeererreens km [4]
(b} The bearing of L from K is 125°,
(i) Calculate how far L is south of X,
g 1 C) L km [3]
(ii) Find the three figure bearing of X from M.
T () (2]
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2 May June 2012 Code 41

NOT TO
SCALE

A, B, C and D lie on a circle, centre 0.
AB="7cem, BC=10 ¢m and angle ABD =77°.
AOC is a diameter of the circle.

(a) Find angle ABC.

Answer(a) Angle ABC = o ieieseresas [1]
(b) Calculate angle ACB and show that it rounds to 35° correct to the nearest degree.
Answer(b)
(2]
{¢) Explain why angle ADB = angle ACB.
ABSWEE(S) opooesosessss s e s s sssses e sesssse s s sssesseseees [1]

177



IGCSE - Cambridge MATHEMATICS - P4 Ch5 - Trigonometry

(d) () Calculate the length of 4D.

Answer(d(DAD = ..o cm [3]
(i) Calculate the area of triangle 45D.
ABSWEH(A) v om? [2]
{e) The area of triangle AED = 12.3 cm’, correct to 3 significant figures.
Use similar triangles to calculate the area of triangle BEC.
ANSWEI(E) . rrrsrerereeneerrmessasnsaaene em’ [3]
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3 May June 2012 Cade 42

NOT TO
SCALE

B 22cm C
The frame of a child’s bicycle is made from metal rods.
ABC is an isosceles triangle with base 22 cm and base angles 50°.
Angle ACD = 100° and CD=31cm.

Calculate the length 4D,

Answer(c} AD =
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4 May June 2012 Code 43

NOTTO
SCALE

The diagram shows straight roads connecting the towns A, 8, Cand D,
AB=17km, AC=12km and CD = 10km.
Angle BAC = 30° and angle ADC = 95°,

(a) Calculate angle CAD.

Answer(a) Angle CAD =

(b) Calculate the distance BC.

Answer(b) BC =

-----------------------
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{¢) The bearing of D from 4 is 040°.
Find the bearing of

(i) Bfrom4,

Answer(c)(i} ...ovniiecsnsninreissinne (1]
(ii) 4 from B.
Answer(C)(ii) .......orreeresnriereseneens (1]
(d) Angle ACB is obtuse.
Calculate angle BCD.
Answer(d) Angle BCD = _...ooueeemrrmrsersnenss (4]
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Oct Nov 2012 Code 42

NOTTO
SCALE

C D

The diagram represents a field in the shape of a quadrilateral ABCD.
AB=32m,BC=43m and AC =64 m.

(a) () Show clearly that angle C4AB = 37.0° correct to one decimal place.

Answer(a)(i)

(4]
(if) Calculate the area of the triangle ABC.
Answer(@)(ii) ...vosssereerernseesnne m’ [2]
(b) CD=70m and angle DAC = 55°,
Calculate the perimeter of the whole field ABCD.
ARSWET(B) ....trereerreeeserrnarsasstans m [6]
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6 Oct Nov 2012 Code 43

16cm NOT TO
SCALE

B 25¢cm c

The area of triangle ABC is 130cm?,
AB = 16cm and BC = 25 cm.

(a) Show clearly that angle ABC = 40.5°, correct to one decimal place.

Answer (a)

(b) Calculate the length of 4C.

Answer(h) AC =

(c¢) Calculate the shortest distance from A to BC.

Answer(c)

---------------------------------
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May June 2013 Code 41

NOT TO
SCALE
In the diagram, BCD is a straight line and ABDE is a quadrilateral.
Angle BAC = 90°, angle ABC = 30° and angle CAE = 52°,
AC=157cm, CE=16.5cmand CD =23 4cm.
(a) Calculate BC,
Answer(a) BC= ....cccoccovvvveirvrennirarinnene, € [3]

(b) Use the sine rule to calculate angle AEC.
Show that it rounds to 48.57°, correct to 2 decimal places.

Answer(b)

184



IGCSE - Cambridge MATHEMATICS - P4 Ch5 - Trigonometry

¢} (i) Show thatangle ECD = 40.6°, correct to 1 decimal place,
g p

Answer(c)(i)

[2]
(i) Calculate DE.
Answer{c{) DE= oo, cm [4]
(d) Calculate the area of the quadrilateral ABDE.
ARSWEN(A) wovvrveineirenrnercrrnsssrnsirerenn, €2 [4]
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May June 2013 Code 42

NOT TO
SCALE

M

The diagram shows triangle LMN with LM = 12cm, LN = 15¢m and MN=21cm,

(i) Calculate angle LMN.
Show that this rounds to 44.4°, correct to 1 decimal place.

Answer(a)(i)

4]

(ii) Calculate the area of triangle LMHN.

Answera)(i) .o, o2 2]
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(b)
Q

6.4cm
@ NOT TO
P @ SCALE

R

The diagram shows triangle POR with PQ = 6.4 cm, angle POR = 82° and angle QPR = 43°,

Calculate the length of PR.

Answer(h) PR= ....coivrimnerinnnnin. € [4]
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NOTTO
SCALE

R . Y

E 22cm G

EFGHIJ is a solid metal prism of length 40cm.
The cross section EFG is a right-angled triangle.
EF=7cmand EG=22cm.

(a) Calculate the volume of the prism.

ANSWEF() ceovveriieererrersensarinn, COT [2]

(b) Calculate the length ./,

Answer(B) FI= ...cviiveeervnreieseerecsesnns cm [4]
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(c) Calculate the angle between F.J and the base EGJH of the prism.

ARSWEF(C) oo [3]

(d) The prism is melted and made into spheres.
Each sphere has a radius 1.5cm.

Work out the greatest number of spheres that can be made.

[The volume, F, of a sphere with radius »is V'= %mﬁ.]

ABSWer(d) v [3]
(e) (i) Aright-angled triangle is the cross section of another prism.
This triangle has height 4.5 cm and base 11.0cm.

Both measurements are correct to ! decimal place.

Calculate the upper bound for the area of this triangle.

ANSWer(8)(1) wurvervremeerrreeesseseiseiresesssaens cm? [2]
(i) Write your answer to part (e)(i) correct to 4 signi cant gures.

AnSWer(e)(i1) wvieremrnereesesiereeisniesinsenns €M% [1]
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10
B 24m C
L NOT TO
6.46m SCALE
1.8m
T
4 8.6m b
The diagram shows the cross section, 4BCD, of a ramp.
Oct Nov 2013 Code 42
(a) Calculate angle DBC.
Answer{a) Angle DBC= ..c.ccvcvvcvnneineisnnessninnns [2]
(b) () Show that BD is exactly 3m,
Answer(b)(i)
(2]
(i) Use the cosine rule to calculate angle ABD.
Answer(b)(ii) Angle ABD = ..ovvvvvvceereireercriensrireeve s [4]
(¢) The ramp is a prism of width 4m.
Calculate the volume of this prism.
ARSWEF(C) 1rvrvrvrvminserensesssssssesssssserenes m* [3]
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11 A eld, ABCD, is in the shape of a quadrilateral.

Oct Nov 2013 Code 43
A footpath crosses the eld from 4 to C.

4 62m D

(a) Use the sine rule to calculate the distance 4C and show that it rounds to 119.9m,
correct to 1 decimal place.

Answer(a)

[3]

(b) Calculate the length of BC.

Answer(b) BC = ..o m [4]
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(¢} Calculate the area of triangle ACD.

ARSWEF(T) v m? [2]
(d) The eldis for sale at $4.50 per square metre.

Calculate the cost of the eld.

Arswer(d) § oo [3]
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12
C
90m
D
NOT TO
SCALE
95m
A AN
B May June 2014 Code 42
The diagram shows a quadrilateral ABCD.
Angle BAD = 49° and angle ABD = 55°,
BD=80m,BC=95mand CD=90m.
(a) Use the sine rule to calculate the length of AD.
Answer{@) AD = ... m [3]
{b) Use the cosine rule to calculate angle BCD.
Answer(b) Angle BCD = ..o, [4]
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(¢) Calculate the area of the quadrilateral ABCD.

ARSWEr(€) .ovvineireineinerccnersrssssanrenn, M2 [3]

(d) The quadrilateral represents a eld.
Corn seeds are sown across the whole eld at a cost of $3250 per hectare.

Calculate the cost of the corn seeds used.
1 hectare = 10000 m?

Answer(d) § ..o [3]
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13 (2) May June 2014 Code 43

12em NOT TO

SCALE
17cm

The diagram shows triangle POR with PQ = 12cm and PR=17cm.
The area of triangle POR is 97 cm? and angle QPR is acute.

() Calculate angle gPR.

Answer(a)(i) Angle QPR = ....cocovvinncrcciicicnencnenens. [3]
(iiy The midpoint of PO is X.

Use the cosine rule to calculate the length of XR.

Answerfa)(ii) XR = ....cocevvrenrrsnresncrrrressnanns cm [4]
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(b)
@ NOTTO
9.4cm acm SCALE

37°

Calculate the value of 4.

Answer(b) = ...cocvveririsieesceinineienen 4]
© sinx =cos40°, 0°=x= 180°

Find the two values of x.

Answer(e) X = .covievees OF X= iiiriviriinn, [2]
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o North Oct Nov 2014 Code 42

NCTTO
SCALE

58km

T74km

A ship sails from port P to port Q.
Q is 74km from P on a bearing of 142°.
Alighthouse, L, is 58km from P on a hearing of 110°.

(2) Show that the distance LQ is 39.5km correct to I decimal place.

Answer(a)

(b) Use the sine rule to calculate angle POL.

Answer(b) Angle POL = ... [3]
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() Find the bearing of

(iy PfromQ,

Arswer(C)(D) oo 2]
(i) L from Q.

R a6t WO b §

(d) The ship takes 2 hours and 15 minutes to sail the 74km from P to Q.

Calculate the average speed in knots,
[T knot=1.85km/h]

Answer(d) ..o Knots: [3]

(e) Calculate the shortest distance from the lighthouse to the path of the ship.

Answer(e) .vevvinennn, TR — km [3]
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15 'a) Andrei stands on level horizontal ground, 294 m from the foot of a vertical tower which is 55 m high.

(i) Calculate the angle of elevation of the top of the tower.

May June 2015 Code 41
Answer(@(i) oo [2]
(i) Andrei walks a distance x metres directly towards the tower.
The angle of elevation of the top of the tower is now 24.8°.
Calculate the value of x.
Answer(@)(i) X = i [4]
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(b) The diagram shows a pyramid with a horizontal rectangular base.

NOTTO
SCALE

The rectangular base has length 4.8 m and width 3m and the height of the pyramid is 4m.

Calculate

() . the length of a sloping edge of the pyramid,

Answer(B)({) ¥ = e m [4]

(i) the angle.between a sloping edge and the rectangular base of the pyramid.
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16 (a)
P May June 2015 Code 41

NOT TC
SCALE

8.4cm

o
7.6cm Q
R
In the triangle POR, QR = 7.6 cm and PR = 8.4cm.
Angle ORP = 62°.
Calculate
M PO,
Answer(@) (D) PO = v, €M [4]
(i) the area of triangle POR.
Answer(a}(ii) .o cm? [2]
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(b)
North
H
NOTTO
North SCALE
63km
G
J

The diagram shows the positions of three small islands G, H and J,
The bearing of H from G is 045°.

The bearing of J from G is 126°.

The bearing of J from H is 164°,

The distance HJ is 63 km.

- Caleculate the distance G.J,

Answer(B) GT= ... resiseeeens km [5]
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17 The diagram shows the positions of two ships, 4 and B, and a coastguard station, C.

North
May June 2015 Code 42

NOTTO
SCALE
C
(a) Calculate the distance, 4B, between the two ships.
Show that it rounds to 138 km, correct to the nearest kilometre.
Answer(a)
(4]
(b) The bearing of the coastguard station C from ship 4 is 146°.
Calculate the bearing of ship B from ship 4.
ARSWEr(D) covvevrrereeererne s sesssiresesnes |4
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{c)
L
North 46.2km
NOT TO
SCALE
B

‘At noon, a lighthouse, Z, is 46.2km from ship B on the bearing 021°.
Ship B sails north west,

Calculate the distance ship B must sail from its position at noon to be at its closest distance to the
lighthouse.

ANSWEr(e) ..o, kM [2]
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0580/41/M/1/15
18 (a) Andrei stands on level horizontal ground, 294 m from the foot of a vertical tower which is 55m high.

(i) Calculate the angle of elevation of the top of the tower.

An.swe}(a) (1) N S ., [2]

(i)) Andrei walks a distance x metres directly towards the tower,
The angle of elevation of the top of the tower is now 24.8°,

Calculate the value of x.

Answer@)(iD) X = .ovvvivverererererimeensisisiniinnon (4]
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(b) The diagram shows a pyramid with a horizontal rectangular base.

NOTTO
SCALE

The rectangular base has length 4.8 m and width 3m and the height of the pyramid is 4 m.

Calculate

. (i) y,thelength of a sloping edge of the pyramid,

Answer(B)(D) ¥ = coeeerrieseee e m [4]

(ii) the angle between a sloping edge and the rectangular base of the pyramid.

Answer(B)(I1) .ovevenrvcrcnerince s [2]
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19 (a)

NOTTO
SCALE
84cm
0
7.6cm A
R
In the triangle POR, QR = 7.6 cm and PR = 8.4 cm.
Angle ORP =62°,
Calculate
U) PQ: () (i) |[8.27 or 8.269.. nlww
() | 282 or 28.18.
® 55.8_0r 35,78 ta 55.79 afww
Answer(@)(1) PO = i cm [4]
(i} the area of triangle POR.
Answer(@(ii) .o, cm? [2]
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{b)

North
H
NOTTO
North SCALE
63km
G
J

The diagram shows the positions of three small islands G, H and .J.
The bearing of H from G is 045°.
The bearing of J from G is 126°,
The bearing of J from H is 164°,

i The distance AJ is 63 km.

Calculate the distance G.J.

Answer(b) GJ= v,
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0580/42/M/I/15
20 The diagram shows the positions of two ships, 4 and B, and a coastguard station, C.

North
A
B NOTTO
95.5km SCALE
83.1km
C
{a) Calculate the distance, AB, between the twao ships.
Show that it rounds to 138 km, correct to the nearest kilometre.
Answer(a)
(4]
(b) The bearing of the coastguard station C from ship 4 is 146°.
Calculate the bearing of ship B from ship 4.
ARSWEF(D) ..o [4]
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(c)
North 46.2km
NOTTO
SCALE
215
45°
B

At noon, a lighthouse, L, is 46.2km from ship B on the bearing 021°,

Ship B sails north west.

Calculate the distance ship B must sail from its position at noon to be at its closest distance to the

lighthouse.

Answer(c) .....coevvevereennn,

210
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1 The table shows some values for the equation y=x"—2x for —2<x<2.

X -2 -1.5 -1 -0.6 -0.3 ] 0.3 0.6 1 1.5 2

y -4 | -0.38 0.57 -0.57 0.38 4

(a} Complete the table of values. (3]

(b) On the grid below, draw the graph of y=x* — 2x for -2 <x <2,
The first two points have been plotted for you.

y May June 2012 Code 41
A
4
3
2 - C 2
-
—2
3|
P4 4

[4]
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{¢) () Onthe grid, draw the line y=08for -2 = x =<2, [1]

(i) Use your graph to solve the equation x* ~2x = 0.8.

Answer{c)(ii) x = orx= orx= [3]

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

(d) By drawing a suitable tangent, work out an estimate for the gradient of the graph of y = x* — 2x
where x =~1.5.

You must show your working.

 Answer(d)
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o

(a) Complete the table,

fx) = 2°

May June 2012 Code 43

0.5

1.5

2.5

3.5

£(x)

14

2.8

3.7

(b) Draw the graphof y=f{x) for 0 =x =<4,

16

L

L

13+

124

11

o4

0.5

1.5

213
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() Use your graph to solve the equation 2¥=35.

ASWEr(E) X = st sessersaniens (1]

{d) Draw a suitable straight line and use it to solve the equation 2% =3z,

Answer(d) x = orx= [3]

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

(e) Draw a suitable tangent and use it to find the co-ordinates of the point on the graph of y = f(x)
where the gradient of the graph is 3.

Answer(e) (
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3 {a) () Complete the table of values for y= %f +x* = 7x, Oct Nov 2012 Code 41
x =5 —4 -3 -2 -1 0 1 2 3 4
y | 25| 12 | 165 7.5 0 -6 1.5
k)

(ii) On the grid, draw the graph of y= %xg’ +x*-Tx for 5<=x<4,

ST

iy %

[4]

1
(b) Use your graph to solve the equation Ex3 +x-Tx=2.

Answer(d) x = orx= orx= [3]

--------------------------------------------------
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(c) By drawing a suitable tangent, calculate an estimate of the gradient of the graph where x = —4.

Answer(c)

(d} (@) Onthegriddrawtheline y=10-5x for—-2=x=3. [3]

1
(iiy Use your graphs to solve the equation Exs +x* —Tx=10-5x.

Answer{d)(ii) x =
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4 The graph of y=1(x} is drawn on the grid for 0 =<x =3.2. Oct Nov 2012 Code 42
Y
L
5 A
y =1f{x)
4
: : i
i/
P o }-. =3
L - i
/I ™
7 f
3
f
. T
\\
\\? :
2 e
\\\‘
N
\\ /
\‘\ e 7
1 » et
iy y
0 | 2 3
(a) (i) Draw the tangent to the curve y=1f(x) at x=25. [1]

(i) Use your fangent to estimate the gradient of the curve at x=2.5.

Answer{a){il)

(b) Use the graphtosolve f(x)=2, for 0=x=<32,

Answer(b) x = orx= [2]

-------------------------------
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x 2
c xX)=—4+— x£0.
(c) g(x) PR
(i) Complete the table for values of g(x), correct to 1 decimal place.
X 0.7 1 1.5 2 2.5 3
2(x) 1.6 1.6 1.7
(2]
(i) On the grid opposite, draw the graph of y=g(x) for 0.7 <sx=<3. (3]
(i) Solve fx)=g(x) for 0.7=x=<3.
Answer(e) (i) x= ... OIX = oereereens orx= . (3]
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2
fx) = PO 3x, x#0 Oct Nov 2012 Code 43

(a) Complete the table.

x -3 [-25| -2 |—-15] -1 | —05§ 05 1 1.5 2 2.5 3

flxy 1 92 | 7.8 65 | 54 9.5 | 65 36| —-55|-72|—-838

[21

(b) On the grid, draw the graph of p=f(x), for —3<x< —05 and 05sx <3,

Y
A

10

9

- | [5]
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{¢) Use your graph to solve the equations,

i) fx)=4
Answer(@)(YX =" ...oorreereerrresrrrenienns (1]
(i) f(x)=3x
Answer(C)() X = | ovvesssesemsrmsessennisens (2]
(d) The equation f(x)=3x canbe writtenas x°=F.
Find the value of £.
Answer(d k= .....comiminnnin [2]
(é{) (i) Draw the straight line through the points (-1, 5) and (3, -9). [1]
(ii} Find the equation of this line.
Answer(@)(ii) ..o (3]

(iii) Complete the statement,

The straight line in part (e)(ii) is a to the graph of y = f{x). 1]

-----------------------------
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fx)= 3-x-x glx)=3*

(a) Complete the tables of values for f{x) and g(x).

May June 2013 Code 41

x ~1.5 -1 -0.5 0 0.5 1.5
fix) 2.25 3 3.25 2,25 -0.75
x —-1.5 -1 -0.5 0 0.5 1.5
g(x) 0.19 0.58 1.73 5,20
(b) On the grid, draw the graphs of y=1f(x) and y=g) for -1.5=sx=<15.
Y
Iy
6
i
4
3
2
- ] 0.5 0.5 5
i
2

221

(3]

(6]
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(¢) For —1.5 = x < 1.5, use your graphs to solve

@ fx)=9,

Answer(CHI) X = v [1]

(if) six)=4,

Answer(c)(ii) X rvrerreen s e rareerenernsenne | 1]

(i) f{x) = g(x).
Answer(c)({i) X = e, [1]

(d) Bydrawing a suitable tangent, nd an estimate of the gradient of the graph of y = f(x) whenx=0.5.

ARSWEF(A) wooviveeveeiieeves e eeriene vt [3]
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7 The table shows some values for the function y=1Ix-2x*—12 for 1 sx=<4.5.

x 1 1.5 2 2.5 3 3.5 4 4.5

y | -3 2 3 3

(a) Complete the table of values. (3]

(b) On the grid below, draw the graph of y=11x—2x*—12 for [ =x <45,

F
R R

o
Y
l_h‘

[4]

May June 2013 Code 42
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() By drawing a suitable line, use your graph to solve the equation 11x —2x*=11,

Answer(e) x= v, OF X oirienninenieneaias (2]
(d) The line y=imx+2 is a tangent to the curve y = 11x~2x>— 12 at the point P.
By drawing this tangent,
(i  nd the co-ordinates of the point P,

Answer(e)(1) (e, AR } [2]

(i) work out the value of m.

Answer(d)(i) 1= v [2]

224
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8

(a) Complete this table of values for the function f{x) = % -x% x#0.

X

=3

-2

-0.5

0.2

0.2

0.5

fx)

-9.33

-4.5

—2.25

4.96

-3.5 |-8.67

(b) Draw the graph of f(x)= 1 —x* for 3 <x=<-02 and 02<y=3.

[3]

May June 2013 Code 43

Ly

[T JOR T SO . S

(5%

Coi

(]
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(¢) Use your graph to solve f{x)=-3.

Answer(c) X = ...ccecinenee OF X= orcevessees, OF X =, [3]

(d) By drawing a suitable line on your graph, solve the equation f{x)=2x— 2.

Answer{d} x = ... [0) OF X= .vivreeninens [3]

(e) By drawing a suitable tangent, work out an estimate of the gradient of the curve at the point where
x=-2

You must show your working.

ANSWEr(€) ..ovvvvvcrnienininiicscsrisinnens [3]
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Emily cycles along a path for 2 minutes.

9

She starts from rest and accelerates at a constant rate until she reaches a speed of 5 m/s after 40 seconds.

She continues cycling at 5 m/s for 60 seconds.

She then decelerates at a constant rate until she stops after a further 20 seconds.

(a) ~On the grid, draw a speed-time graph to show Emily’s journey.

Qct Nov 2013 Code 41
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(2]

(b) Find Emily’s acceleration.

. m/s? [1]

Answer(h) .ovevvniiiiinnn,

(¢} Calculate Emily’s average speed for the journey.

m/s [4]

ARSWEP(C) coovereviinrenrininnnsnisinnins
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10 (a) QOct Nov 2013 Code 41

o

Y

L g g

i
.
A,

The diagram shows the graph of y=f{x) for -3 = x =3,

(i) Find f(2).

Answer(a)(i} .oovvvvrevreiienieieeassresennns [1]

(i) Solve the equation f(x)=0.

Answer(e@)(iD) X = coiiieveiriinre e, (1]

(iii} Write down the value of the largest integer, £, for which the equation f{(x) =k has 3 solutions.

Answerfa)(iii) k= oo [1]

(iv) By drawing a suitable straight line, solve the equation f(x) =x.

Answer(a)(ivix=...cccvnrvreennn. OF X= cevevvercirmrnrenes OF X = wreieccvnrrsssnninnns [3]
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(b) gx)=1-2x h(x)=x*-1

(i) Find gh(3).

Answer(P)(1) v,

(i) Find g"'(x).

Answer(B)(i) g71(X) = o

(iii) Solve the equation  h{x) = 3.

Answer(B)({il) x = ccoeeiinieanna. or x =

(iv) Solve the equation g(3x) =2x.

Answer(B)(IV) X = covccreerrrrenrinessrisersssssensrsrsaonns

229

(2]

3]
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11 (a) Complete the table of values for y= -% - Tl‘c- —3x, Oct Nov 2013 Code 42
X =3 -2 -1 -0.5 | 0.3 0.3 0.5 1 2 3
¥ 9.6 6 | 26.5 18.0 -2 -6 -9.1
(3]
2 1
(b) Draw the graph of y= ;-2--—;—31: for 3=x=-03and 03=<x<3,
Y
30} :
i
5k
3 =5 2 1 ) 3 "
.
1o
(5]
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(¢} Use your graph to solve these equations.
) % - % —3x=0
Answer(e)(i) x = ...ccoviernnns [1]
(i) %—%—Bx—’?j ={Q
Answer(c)(i1) X = .ooovvvvees O X = i OF X = ioiiieernionas (3]

e .2 1
(d) (i) By drawing a suitable straight line on the graph, solve the equation e 3x=10—3x.

Answer(d){i} x = ..ccornenne. O X= e [4]

(ii) The equation % - % —3x=10—13x can be written in the form ax®-bx+c=0 where

a, b and ¢ are integers.

Find the values of @, b and ¢.

Answer(d)(iD) @ = .oviiiinn B T, 3 €= rrvernernens [3]
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12

A rectangular metal sheet measures Ycm by 7cm.
A square, of side x cm, is cut from each corner.
The metal is then folded to make an open box of height xem.

- 9cm >

xcm
Tem )

X CIm

1 1
! xen !
1 I
1 1

(a) Write down, in terms of x, the length and width of the box.

Oct Nov 2013 Code 43

Answer(a) Length = ..o vrerens

(b) Show that the volurne, V, of the box is 4% — 322 + 63x.

Answer(b)

(¢) Complete this table of values for  ¥=4x* — 322 + 63x.

x 0 0.5 1 1.5 2 2.5 3

v 0 35 36 30 9

(d) On the grid opposite, draw the graph of F=4x>-32x2+63x for 0 < x

Three of the points have been plotted for you.

NOT TO
SCALE
[21
[2]
3.5
0
(2]
<35.
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35

30

25

20

15

10

0.5

1.5 2 2.3

(e) The volume of the box is at least 30cm’.

Write down, as an inequality, the possible values of x.

3

ARSWEF(E) v [21

() (i) Write down the maximum volume of the box.

Answer(fHi) .oovoerenricnsreenniennenensenens cm? [1]

(if) Write down the value of x which gives the maximum volume.

Answer(DD) .oeevviir s [1]



IGCSE - Cambridge MATHEMATICS - P4 Che - Graphs

13 The diagram shows the speed-time graph for a car travelling between two sets of traf ¢ lights.
4
16— mmmmmmmeee Oct Nov 2013 Code 43
Speed E i
(m/s) i i
i i P
0 10 20 25

Time {(seconds)

(i) Calculate the deceleration of the car for the last 5 seconds of the journey.

Answer(c)(i) e m/s? [1]

_(ii) Calculate the average speed of the car between the two sets of traf c lights.

ANSWEP(C)(H) woorovrrreerereermrerereersessssssesness M8 [4]
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14 Ali leaves home at 1000 to cycle to his grandmother’s house. He arrives at 13 00,
The distance-time graph represents his journey.

May June 2014 Code 41
404
f
30 :
) RN ededededec s O U I O O T .:/
Distance from s
home (km)
20 f
+
10 A
0 i : ‘ &
1000 1100 1200 1300 1400 1500 1600 1700
Time
(a) Calculate Ali’s speed between 1000 and 11 30.
Give your answer in kilometres per hour.
ABSWEF(@) ceoveeirericenirrcnreirecnncennnnen. kil [2]

(b) Show that Ali’s average speed for the whole journey to his grandmother’s house is 12km/h.

Answer(h)

f2]

{¢) Change 12 kilometres per hour into metres per minute,

ARSWEF(C) oovrirerirarerrrricnirnsrarennen, M/MIN [2]

(d) Ali stays for 45 minutes at his grandmother’s house and then returns home.
He arrives home at 1642.

Complete the distance-time graph. 21
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15 (a) Complete the table of values for y=x*~3x+1. May June 2014 Code 41

x | 2.5 —2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

y {-7.125| -1 3 1 -0.375| -1 |-0.125 3 9.125

[2]
(b) Draw the graphof y=x*-3x+1 for -2.5=x=25.

Yy
A

10

(o]
w

[41
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(¢} By drawing a suitable tangent, estimate the gradient of the curve at the point where x = 2.

ARSWEF(C) cerveeeiiticet s [3]
(d) Use your graph to solve the equation x*—3x+1=1.
Answer(d) X = e, OF X= covererernrereensrons (o) i O [2]
{e) Use your graph to complete the inequality in k for which the equation
% —3x+ 1=k has three different solutions.

zﬂnswer(e) cenmmsinssennes TES v [2]



IGCSE - Cambridge

MATHEMATICS - P4

Che - Graphs

16 f(x)*—-#—Zx, x#0

(a) Complete the table of values for f(x).

May June 2014 Code 42

x -3 | 25| -2 |-L5| -1 |-05 04 | 05 1 1.5 2
| fxy | 61 | 52 | 43 | 3.4 5 5.5 2.6 | 3.8
(3]
(b) On the grid, draw the graph of y=1f{x) for 3 <sx< 05 and 0d4<sx<2.
'y
2
;
X 4 ......
;1
—3 —2 = TR —E
(3]
(c) Solve the equation f(x)=2.
ARSWET(C) X = coiiiiiiivererennnrariresssssinionnnns. [1]
(d) Solve the equation f{(x)=2x+3.
Answer(d) x= ..o [3]
(e) (i) Draw the'tangent to the graph of y = f(x} at the point where x=-1.5. [1]
(ii) Use the tangent to estimate the gradient of the graph of y=f{x) where x=-1.5.
AnswerB)(il) .c.cooeeivmrrinin s [2]
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17 The table shows some values for the function y= —3%2— +x, x=20 May June 2014 Code 43
x -3 -2 -1 =05 |1 05 1 2 3 4
¥ -2.89 | -1.75 35 1 2 2.25 4.06
(a) Complete the table of values. : [3]

() On the grid, draw the graph of y= ;17 +x for 3<x<-05 and 05<x=4.

¥
f §

2

[5]

239
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(c) Use your graph to solve the equation %‘ +x-3=0.

Answer(c) X = ..vvvvrerinnnens or x= OF X = iviniseiiiennrn
(d) Use your graph to solve the equation 2 +x=1-x
Answer(d) X = oo [3]

(e} By drawing a suitable tangent, nd an estimate of the gradient of the curve at the point where x = 2.

ARSWER(€) .o [3]

I
af

(f} Using algebra, show that you can use the graph at y=0 to nd 3/—1.

Answer(f)

240
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18 (c) The diagram shows the speed-time graph for a car travelling along a road for T seconds.

A Oct Nov 2014 Code 41

NOT TO
SCALE

Speed
(/s)

k 4

bt e

20 1
Time (seconds)

To begin with the car accelerated at 0.75m/s? for 20 seconds to reach a speed of vmm/s.
(i) Show that the speed, v, of the car is 15m/s.

Answer(c)(i)

[1
(ii) The total distance travelled is 1.8 kilometres.

Calculate the total time, T, of the journey.

Answerfe)(i1) oo seconds [4]
(d) Asma runs 22 kilometres, correct to the nearest kilometre.
She takes 2 hours, correct to the nearest half hour.

Calculate the upper bound of Asma’s speed.

ABSWEP(A) .creviesiisisisirsaisirisns km/h [3]



IGCSE - Cambridge

MATHEMATICS - P4

Ché - Graphs

19 {(a) Complete the table of values for y=x*+ %, x=0.

Oct Nov 2014 Code 41

-2

-1

0.5

0.4

0.6

1.5

25

-5.8

7.7

54

43

10

(b) Draw the graphof y=x?+ % for 3=<x=<-05and 04=<x<3

¥

[

3

10 1

(2]

[3]
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. 3
(¢) Use your graph to solve the equation x*+ - =35.

Answer(c) x = i OF X= rreicssinins OF X = rorverreeneeenenans [3]

(d) By drawing a suitable straight line, solve the equation x?-+ % =x+3.

Answer(d) x= i 8T T2 = o Wyneccocacooncon (SRR - ooconanonaono T [4]
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20 f(x) = 5x° — 82 + 10
Oct Nov 2014 Code 42
{a) Complete the table of values.

x -1.5 -1 -0.5 0 0.5 0.75 1 1.5 2

fix) | 249 10 8.6 7.6 7 18

(3]

(b) Draw the graph of y=1(x) for ~1.5=sx<2,

o

f41

244
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(¢) Use your graph to nd an integer value of & so that f(x) =k has

(i) exactly one solution,

Answer(C)(D) E= i, [1]

(ii) three solutions.

T A1) N 2 § §

(d) By drawing a suitable straight line on the graph, solve the equation f{x})=15x+2 for ~l.5=x=<2,

Answerfd) x = .....cocevnirnerenn, OF X= oivecrnrermrirerereens [4]

(e) Draw a tangent to the graph of y=f(x) at the point where x=1.5.

Use your tangent to estimate the gradient of y = f{x) when x=1.5.

ARSWET(8) woovvirriricniririisccnecesnineinn. 3]

245
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21 The table shows some values for  y = x2 - —21;, x#0.

x -2 -1.5 -1 -0.5 [ =025 | -0.2 0.2 0.25 0.5 1 1.5 2

y || 425 | 2.58 206 | 2.54 —2.46 | -1.94 1.92 1 3.75

(=) Complete the table of values. [4]

(b) On the grid, draw the graph of y=2x2— % for -2<x=<-02and02=x<2.

3: May June 2015 Code 41
F

3

. —3
(3]

(¢) By drawing a suitable line, use your graph to solve the equation x” — % =2,

Answer(c) x= ..coeiiverinnnnn, OF X oorrrnrvererverearns OF X= oivveererresinenes [3]

246
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(@) The equation xt— % = k has only one solution.

Write down the range of values of & for which this is possible.

ARSWEF(E]) oo [2]

(¢) By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x =~—1.

ARSWEI(2) wovrvvevsiereenreeeesneasieerinsssnsssesneees [3]
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22 y=x2-—2x+%,x7£0
) May June 2015 Code 42
(a) Complete the table of values.

x —4 3 —2 -1 —0.5 0.5 1 2 3 4

y 21 11 -9 | 2275 23.25 11 6 11

[2]

(b) On the grid, draw the graph of y=x*—2x+ L2 e 4<x=-05 and 05<x<4.
x

¥
i

[5]

248
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(¢) By drawing a suitable tangent, find an estimate of the gradient of the graph at the point (1, 11).

ARSWEP(C) oot [3]

{d) The equation x2—2x+ % =k has exactly two distinct solutions.
Use the graph to find
(i) the value of &,
Answer(d)(i) k= ]
12

(ii) the solutions of x*—2x+ <~k

Answer(d(i) x = i, OF X= oovvcronierevncreennins 12]

(¢) Thecquation x*+ax®+bx+c=0 can be solved by drawing the line y=3x+1 on the grid.

Find the value of 4, the value of b and the value of .
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23 £(x) =%+%, X #0. May June 2015 Code 43

(a} Complete the table of values for f{x).

x | -5 -4 | 3| 2 [-15] 115 2 2.5 3 3.5 4 5

fr) | 2.2 | =1.5 | -0.6 28 | | 43 25 | 24 | 24 2.8

(b) Onthe grid, draw the graph of y=f(x) for-5€x<s-1.5and 1.5s x < 5.

[5]
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(¢} Solve f{x) =0.

ARSWEF[C) X = oresverirrererrnirrsren s vevenrsreresasnsnnens [1]

(d) By drawing a suitable line on the grid, solve the equation f{x) =1—ux.

ABSWEr{A) X = e s [3]

(e) By drawing a tangent at the point (-3, —0.6), estimnate the gradient of the graph of y = f{x) when x = -3.

ARSWEN(E) v [3]



IGCSE - Cambridge MATHEMATICS - P4 Che6 - Graphs

0580/41/M/1/15
24  The table shows some values for y= x? -—%, x#0.
x -2 -1.5 -1 -0.5 | -025| -0.2 0.2 0.25 0.5 1 1.5 2
y | 425 2.58 206 | 2.54 —2.46 | ~1.94 1.2 | 3.75
(a) Complete the table of values, [4]

(b) On the grid, draw the graph of y=x2~-= for ~2 <x<-02and 02 <x <2,

Y
|

5

(¢) By drawing a suitable line, use your graph to solve the equation x* — % =2,

ARSwer(c) = e OF X= iieoimvrrrrsnineens 0] i [3]

252
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(d) The equation x2— % = k has only one solution.

Write down the range of values of & for which this is possible.

ABSWEr(d) oo (2]

(e) By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x = -1.

ARSWEE) wvovveierinricreerene s (3]
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0580/42/M/11 5
25 y=x2—2x+%,x;£0

(a) Complete the table of values.

x —4 -3 —2 -1 -0.5 0.5 1 2 3 4

¥y 21 11 -9 | 2275 23.25 11 6 11

[2]

(b} On the grid, draw the graph of y=x-2x+ —15;2- for 4=<x=<-05 and 05=sx<4

-
o

[5]
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(¢) By drawing a suitable tangent, find an estimate of the gradient of the graph at the point (1, 11).

ARSWEP(L) ovrieniiircinrini e s [3]

(d) The equation x*-2x+ % =k has exactly two distinct solutions.
Use the graph to find
(i) the valueofk,
Answer(dD k= coovveenieeine e [1]
(ii) the solutions of x*—2x + % =k,

Answer(d)(i1) x = e OPA= . ... N— [2]

(&) Theequation x*+ax?+bx+c=0 canbe solved by drawing the line p=3x+1 on the grid.

Find the value of a, the value of b and the value of c.
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0580/43/M/1/15 8 x
26 f(x)=;§-+5, x#0,

(a) Complete the table of values for f{x).

x =5 4| 3| 2 j-15 1.5 2 2.5 3 3.3 4 5

fx) | 22 | -1.5 | -0.6 2.8 4.3 25 | 24 | 24 2.8

(b) Onthe grid, draw the graph of y=f{x)for -5 s x<-15and 1.5 <x <5.

(5]

256
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(c) Solve f(x)=0.

ARSWEF(C) X = o [1]

{d) By drawing a suitable line on the grid, solve the equation f(x) =1 —x.

ARSWEr(A) X = oo [3]

(¢) By drawing a tangent at the point (-3, —0.6), estimate the gradient of the graph of y = f{(x) when x = 3.

ARSWEP(E) eoovrereiireriereeceecrnrnenneeens. [3]
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1 €={1, 2,3,4,56,7, 8, 9} May June 2012 Code 41
E= {x:xis an even number}
F={2, 5,7}
G={x:x* ~ 13x+36 =0}

{a) Listthe elements of set E.

Answer(a) E = { [
(b) Write down n(F). )
Answer(B) n(F)= .. ..omensessisssanns (1]
(¢) (i) Factorise x> — 13x +36.
Answer(C)(i} — .....cmemuseronsessensseeseenae: (2]

(i) Using your answer to part (¢)(i), solve x> — 13x +36=0 to find the two elements of G.

Answer(c)(ii) x =

(d) Write all the elements of € in their correct place in the Venn diagram.

€
E
F
G
[2]
(¢) Use set notation to complete the following statements.

® FnG= .. (1]

Gy 7 ... E [1]

(iii) n(g ., F)y=6 [1]
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L
oy

aVA

In the Venn diagram, € = {children in a nursery}
B = {children who received a book for their birthday}
T = {children who received a toy for their birthday}
P = {children who received a puzzle for their birthday}

x children received a book and a toy and a puzzle.
6 children received a toy and a puzzle.

(a) 4 children received a book and 2 toy.
5 children received a book and a puzzle.
7 children received a puzzle but not a book and not a toy.

Complete the Venn diagram above. 3]

(b) There are 40 children in the nursery.
Using the Venn diagram, write down and solve an equation in x.

Answer(b)

(3]
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(¢) Work out

(i) the probability that a child, chosen at random, received a book but not a toy and not a puzzle,

Answer(C)i) ..oviinniisiirreninensienen . [1]

(i) the number of children who received a book and a puzzle but not a toy,

Answer(e)(ii) .ocovcciersniine s (1]
(i) n(B),
Answerfe)(iii) .ooovviiiniirccrnereneiennnn. (1]
(iv) n(BuP),
Answer(c)(iv) ..o [1]
™ nBUTUPN
ABSWer(CH(V) ot e [1]
@
¢
T B
P
Shade the region B n (I'w P). [1]
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1 (a) Pisthe point (2, 5)and PO = [ ;J May June 2012 Gode 42

Write down the co-ordinates of .

Answer(a) (..., T Y
(b)
D
NOT TO
SCALE
0
O is the origin and OABC is a parallelogram.
M is the midpoint of 4B,
OC =¢,0d4 =3 and CE= 1 CB.
OFD is a straight line with QE:ED=2:1.
Find in terms of a and ¢, in their simplest forms
@ OB,
Answer(B)) OB = .....ooooemsseeserssrsonnn [1]
(i) the position vector of M,
AnSWer(B)(i1)  uvvmsssenssssnssssssises . [
(iii) OF,
AnswerB)(i) OF = ....oovmusssessseesmes e [1]
(iv) CD.
Answer@®)EV) CD = vvmmeerssssesssssimsines [2]
(¢) Write down two facts about the lines CD and OB.
S G
(2]
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-2 2 -10
2 (@ a=| 4] P=l_7] 7| o Oct Nov 2012 Code 41

(i) Find2a+h,

Answer(a)(i) [1]

(i Findlbi

Answer(@(ii) ......ocoveererrneerneesrseeens (2]
(i) ma+wub=c

Find the values of /» and #.
Show all your working.

Answer(a)(iii) m =

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



IGCSE - Cambridge MATHEMATICS - P4 Ch8 - Vectors

(b}
P
X
NOTTO
SCALE
0
Y
o
In the diagram, OX:XP =3:2 and OY: Y0 =3:2.
OP =pand 00 =q.
(i) Write fé in terms of p and gq.
Answer(B)DPO= . .ooosrieemsorerrie [
(i) Write X7 in terms of p and q.
Answer®)i) XY = oo oss e [1]
(iif) Complete the following sentences.
The lines XY and PQare ..., W
The triangles OXYand OPQare ... LA
The ratio of the area of triangle OXY to the arca of triangle OPQis D vervenn [3]
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3 (a) Calculate the magnitude of the vector [ :] . Oct Nov 2012 Code 42

Answer(a)

(b)

16

14

12 ............ .

104 .

2 4 6 3 10 12 14 16 18

(i) The points P and R are marked on the grid above.

}?,é = [ 2) . Draw the vector Fé on the grid above. 1]
(ii) Draw the image of vector J'D_é after rotation by 90° anticlockwise about &. [2]

(© DE=2a+b and DC=3b~a.

Find CE in terms of a and b. Write your answer in its simplest forn.

Answer(c) CE =
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- -2 — 5
(d) OT—( 5] and OV-—(_I].

—_
Write T as a column vector,

Answer(d) 7 = (2]

(e)

NOTTO
M SCALE

C

S

AB =b and AC =e,

(i) Find CB in terms of b and .

Answer(e)(1) CB = [1]

(i) X divides CB in the ratio 1:3.
M is the midpoint of 4B.

Find AZX in terms of b and c.
Show all your working and write your answer in its simplest form.

Answer(e)(ii) MX = [4]
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4  (a) The co-ordinates of P are (—4, —4) and the co-ordinates of @ are (8, 14).

(i) Find the gradient of the line PQ.

Answer(@)(1) i [2]
(i) Find the equation of the line PQ.
Answer(a)(i) .o, 2]
(i) Write }-JZ) as a column vector.
Answer(a)(iii) FQ = f1]
(iv) Find the magnitude of Fé
Answer(@)(IV) .o, [2]
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(b)

NOTTO
SCALE

In the diagram, OA =42 and OB = 3b.
R lies on 4B such that OR = %(123 + 6b).

—

Tis the point such that BT = 3-O4.

() Find the following in terms of a and b, giving each answer in its simplest form.

(a) AB

Ansier(B)()@) AB = wovoeveeeeereeeeereeeeeereeeeseese e [1]
() AR

Answer(B)DB) AR = ocoevereeeeeeeesososeereseeeres s [2]
(¢ OT

ARSWEH(B)ANE) OT = eoververoeerereeeessssesresseseseres e [1]

(ii) Complete the following statement.

The points O, R and T are in a straight lne BECAUSE ......cvvicriissreressisiiesessssssssssssisssesens
........................................................................................................................................... [17

(iiif) Triangle OAR and triangle TBR are similar,

area of triangle TBR
area of triangle OAR "

Find the value of

Answer(B)(ii) v [2]
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= [=3
5 (a) PO= ( 4 ) May June 2014 Code 41
(i) P is the point (-2, 3).

Work out the co-ordinates of 0.

Answer(@)(D) (eovveeres y svverieenn) [1]

(ii) Work out | }?Q | , the magnitude of }?é .

Answer(@(IL) cccovcvirvicnricncinnieseinineeiceans [2]
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(b)

NOTTO
SCALE

o

OACB is a parallelogram,
Od=a and O_E =h.
AN:NB=2:3 and AY = 24C.

(i) Write each of the following in terms of a and/or b.
Give your answers in their simplest form.

(a) ON

ARSWer(B)()(@) ON = oo eeeeeese s (2]

Answer(B)AY(DY NY = ....oovevvceressooeeereeesessssscnrmenrs [2]
(i) Write down two conclusions you can make about the line segrments N¥ and BC.

ARSWEF(DHILY corveiiriiiiininiiiire i sescnissesis e s ine et basss s asas e ee e sraes st seas st e et s ssnsnsessnsssns
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6 (a) May June 2014 Code 43
¥y
5‘JE"":""': '''' R
O i o S
e et o
Rt o
ot t———=
1 2 3 4 5 6 7 8
(i) Write down the position vector of 4.
Answer(a)(i} [1]
(ii) Find |43, the magnitude of AB.
Arswer(a)(il) ..oooeeee e [2]
(b)
S
NOT TO
0 SCALE
q
o ; P R
O is the origin, 5j5=p and O_é=q.
OP is extended to R so that OP = PR.
Q@ is extended to S so that OQ = GS.
(i) Write downﬁain terms of p and q.
Answer(D)) RO = covvvvesvesvessseesssrssssssssmsssssssiinenss. £
(if) PSand RQ intersect at M and RM = 2MQ.
Use vectors to  nd the ratio PM : PS, showing all your working.
Answer(B)(i) PM i PS= . e eieiiiees | errvnissssisansssens [4]1
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7
B Oct Nov 2014 Code 41
P

A
NOTTO
SCALE

0
6a &
C
3¢
o

In the diagram, O is the origin and Od= 6a, OB = 9b and OC = 3c.
The point P lies on AB such that AP =3b-2a.
The point Q lies on BC such that B = 2¢ — 6b.

(a) Find, in terms of b and ¢, the position vector of Q.
. Give your answer in its simplest form.

ABSWEI{A) oeviviirirvriiinesiiiiecn e [2]
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(b) Find, in terms of a and ¢, in its simplest form

@ AC,

Answer(B)(i) AC = ovvvovvoosrrerreosresensreeinnsnsens. [1]

(iiy PO.

Answer(B)(iD) PO = .ooverrerermmerosesessesssssessssssmssonons [2]

{¢) Explain what your answers in part (b) tell you about PQ and AC.

ABSWER(E) coervrveirervrrer . SSSN UNNUNVII. ——— ,, SUSSSS,Y | S

- (2]

272



IGCSE - Cambridge MATHEMATICS - P4

Ch8 - Vectors

- (5
s @ Fo-{ )
(i) Find the value of |PQ).

ARSWEr(@)(1) |POL= covvveeeeveeeviveereeeee s

(ii) @ is the point (2, -3).

Find the co-ordinates of the peint P,

May June 2015 Code 42

. 2]

Answer(@(ii) (oo vveevcininies 5 o) [1]
(b)
A
NOT TO
a M SCALE
0 N1 B

" In the diagram, M is the midpoint of 4B and L is the midpoint of OM.
The lines OM and AN intersect at L and ON = 4 OB.
OA=aand OB =h.

(i) Find, in terms of a and b, in its simplest form,

(2) OM,

ARSWEr(B)ANE) OF = cooverreeereeese e seeeeeseeereeserssseon 2]
() OL,

e (010 N A [1]
(© AL.

ANSWEFBINE) AL = oo rerenserenns (2]
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(i) Find the ratio 4L; AN in its simplest form.

Answer(B)() cooeeeeeees t e [3]
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0580/42/M11/15
(5
o @ 2=(_y)

(i) Find the value of | PQ).

ABSWEH(@)E) |[PO| = oo [2]
(ii) Qs the point (2, -3).
Find the co-ordinates of the point P.
Answer(@)(ii) (c...oovoveerervenene, YO | 1 ) 1]
A
NOTTO
a M SCALE
0 N b B

In the diagram, M is the midpoint of 4B and L is the midpoint of OM.
The lines OM and AN intersect at L and ON = 5 OB.

5Z=aand5§=b.

() Find, in terms of a and b, in its simplest form,

(@) OM,

Answer(B)(E)(@) OM = .oovvveeeseeesoeeerssnssmersenes. [2]
®) OL,

Yy 10 R [1]
(¢©) AL.

ARSWEFB)GNE) AL = ovvovoesererereesesssssseessorneee. [2]
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(ii) Find the ratio AL: 4N in its simplest form.

[3]

Answer(B}(A) oo T
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(i) On the grid, draw the image of triangle A after the transformation represented by the

(3]

0
—1.5

s 185
0

matrix (

(ii) Find the 2 x 2 matrix which represents the transformation that maps triangle 4 onto triangle B.

2]

Answer(c)(ii)
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(a) Describe fully

le P onto triangle O,

iang

(i) the single transformation which maps tr
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Answer(a)(i)

(ii) the single transformation which maps triangle @ onto triangle R,

Answer(a)(ii)

un

(iii} the single transformation which maps triangle R onto triangle P,

e 3]

nagann

L L e e R T TR R LT I E TR LT

Answer(a)(iii)
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(b) On the grid, draw the image of
_ -4
(i) triangle P after translation by [ SJ ) 2]
(ii) triangle P after reflection in the line x=-1. 12

(€) (i) On the grid, draw the image of triangle P after a stretch, scale factor 2 and the y-axis as the
invariant line. [2]

(i) Find the matrix which represents this stretch.

Answer(c)(ii) [2]
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(2]

5)

(a) Draw the translation of triangle P by [3 J .

[2]

=6.

(b) Draw the reflection of triangle P in the line x

(¢) (i) Describe fully the single transformation that maps triangle P onto triangle 0.

]

[3

LLFE YL AT YT EANY)

RN F N RS R AN IS NN NR G RN BRRNR RS

Answer(c)(i)

(ii) Find the 2 by 2 matrix which represents the transformation in part(c)(i).

[2]

Answer(c)(ii)

[2]

(d) (i) Draw the stretch of triangle £ with scale factor 3 and the x-axis as the invariant line.

(if) Find the 2 by 2 matrix which represents a stretch, scale factor 3 and x-axis invariant.

} (2]

Answer(d)(il) {
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Draw the translation of triangle X by the vector [

®

(2]

1
~

80

(i) Draw the enlargement of triangle ¥ with centre (=6, —4) and scale factor
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(b)

[NV T T T~ LR R -

8 -7-6-5-4-3p-1 2 34 5 6 7/8

Describe fully the single transformation that maps
(i} triangle X onto triangle Z,

ARSWEP(B)I)  .issesesessssesssssassasensassessnsnsssasasssssesssssssesssassssesssesesmssesssesssssessssensssssssnsns (2]

(i) triangle X onto triangle Y,

AERSEIIN.,.... JE,, N N | ...............;is: e rsssssrsmssnesssssren: (3]
(iii) triangle X onto triangle .
ARSWEr(B)(I) ., .ivuvsusversenssmissesesessensieess et s e srase s s s s rnse s (3]
(¢) Find the matrix that represents the transformation in part (b)(iii).
Answer(c) 2]
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{a) Describe fully the single transformation that maps shape O onto shape R.

L Answer(a) ....... A0 U . ... W ... ..cccerssaesnsninissens

' 5
(b) (i) Draw the image when shape  is translated by the vector ( 4 )
(ii) Draw the image when shape Q isre ected in the line x = 2.
(iif) Draw the image when shape Q is stretched, factor 3, x-axis invariant.

(iv) Find the 2 x 2 matrix that represents a stretch of factor 3, x-axis invariant.

Answer(b)(iv) (

01
(c) Describe fully the single transformation represented by the matrix ( | 0).
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(i) Describe fully the single transformation which maps shape P onto shape Q.

e [2]

ABSWEFLOI(L} ereivirerirrirreeereriereirenseeesiniesninissssssssestasee sassssrsssisasnsrsressareseesessssranssrsere asssans

(2]

1.

(ii) On the grid above, draw the image of shape P after re ection in the line y

(iii) On the grid above, draw the image of shape P under the transformation represented by the

(3]

0 -1}
1 0

matrix (
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(i) Describe fully the single transformation which maps shape M onto shape L.

. [31

ABSWEF(BI(I) rveriorireiariireisanimrins s iriessssssss s essess e resrsnsssssstansbsssesesns

(i) On the grid above, draw the image of shape M after enlargement by scale factor 2,

[2]

centre (5, 0).
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5 2 4 2 9
6 A=(7) B=(6 -4) C=(1 3) D:(—I _3)

(a) Calculate the result of each of the following, if possible.

May June 2013 Code 42
If a calculation is not possible, write “not possible™ in the answer space.
® 3A
Answer(a)(i) [1]
(i) AC
Answer(a)(ii) [1]
(iii) BA
Answer(a)(iii) [2]
(ivy C+D
Answer(a)(iv) [1]
) D?
Answerfaj(v) [2]
(b) Calculate C!, the inverse of C.
Answer(b) (2]
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(2]

(a) (i) Draw the image of shape A4 after a stretch, factor 3, x-axis invariant.

(ij) Write down the matrix representing a stretch, factor 3, x-axis invariant.

|

Answer{a)(ii}
(b) (i) Describe fully the single transformation which maps shape 4 onto shape B.

ARSWEP(BHIY oo e ess s s bt s aa e

{if) Write down the matrix representing the transformation which maps shape 4 onto shape B.

[2]

|

Answer(b){ii)
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—
[

w

I

wh

P N I
~1

o0

O

—

[o]

0 !
(i) Draw there ection of triangle T in the line y=35. 2]
(ii) Draw the rotation of triangle T about the point (4, 2) through 180°, [2]

(iii) Describe fully the single transformation that maps triangle T onto triangle U.
ARSWER(AJ(IIL) .eocevvriririer e et eb s 3]

(iv) Find the 2 x 2 matrix which represents the transformation in part (a)(iii).

Answer(a)(iv) 2]
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(b)

Ca

NOTTO
SCALE

0 " S

In the pentagon OPQRS, OP is parallel to RQ and OS is parallel to PQ.
PQ=20Sand OP=2RQ. __

O is the origin, OP = p and 0§ =s.

Find, in terms of p and s, in their simplest form,

(i) the position vector of @,

Answer(B)(1) oo [2]
Gi) SR.

g )1 T S [2]
(9 Explain what your answers in part (b) tell you about the lines OQ and SR

Answer(c)
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(a) Describe fully the single transformation that maps triangle A onto

(i) triangle B,

2]

PRI

ARSWEPANI) corveriirerneceeci et s b s e

(i) triangle C,

(2]

ANSWEFLAIIL) covrriiiiriieciie e e s e

(iii) triangle D.

[3]

T LT LTy T T T Y T LT T TP IS T L TR TR T T TP PR )

Answer(@)(iil) .o verreeeeens
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(b) On the grid, draw

(i) the rotation of triangle A about (6, 0) through 90° clockwise, [2]
(i) the enlargement of triangle A4 by scale factor -2 with centre (0, —1), [2]
(iii) the shear of triangle A by shear factor -2 with the y-axis invariant. [2]

(¢) Find the matrix that represents the transformation in part (b)(iii).

Answer(c) ( ) [2]

290



IGCSE - Cambridge MATHEMATICS - P4 Ch$g - Matrices & Transformation

10 A= (_':’ f) B=(2 5 C= (_2) D= (z g) May June 2014 Code 41

(a) Work out, when possible, each of the following,
If it is not possible, write ‘not possible’ in the answer space.

i 24
Answer(e)(i) [1]

() B+C

Answer{a)(ii) [1]
(i) AD

Answer(a)(iif) (2]
{iv) A, the inverse of A.

Answer(a)(iv) [2]

(b) Explain why it is not possible to work out CD.
ABSWEF(D) .vvverirveeiecr s es s innse e asssnassisessrerare s revase e e sanmsnbessetsnss i nssssns e sssssmassens |1

{¢) Describe fully the single transformation represented by the matrix D.

201
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L

{a) On the grid,

(21

)

_ (ii} draw the image of shape A after a rotation through 90° clockwise about the origin.

-3
—4

() draw the image of shape 4 after a translation by the vector (

(2]

2 0).

01

(b) (i) Onthe grid, draw the image of shape A after the transformation represented by the matrix (

(3]

)

2 9
ARSWEFIBIII) oottt e s ettt er s e vn et ra e on e re R b ea st enen enrentantsresensantaras

01

(i) Describe fully the single transformation represented by the matrix (

- 3]
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Answer(®)(ii)

centre (0, 0), scale factor -2,
293

(ii) Find the 2 x 2 matrix that represents an enlargement, centre (0, 0), scale factor —2.

(a) Draw the re ection of shape O in the line x=-1.

(b) (i) Draw the enlargement of shape O,
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(c) (i) Draw the stretch of shape Q, factor 2, x-axis invariant. 2]

(ii) Find the 2 x 2 matrix that represents a stretch, factor 2, x-axis invariant.

Answer(c)(ii) (2]

(iii) Find the inverse of the matrix in part (c)(ii).

Answerfc)(iii) . [2]

(iv) Describe fully the single transformation represented by the matrix in part (e)(iii).

Answer(c)(iv)
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Area of triangle 4 : Area of triangle B
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{a) Draw the image when triangle 4 is re ected in the line x

(b) Draw the image when triangle 4 is rotated through 90° anticlockwise about (-4, 0).

(¢) (i) Describe fully the single transformation that maps triangle 4 onto triangle B.

(i) Complete the following statement.
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(d) Write down the matrix that represents a stretch, factor 4 with the y-axis invariant.

Answer(d} ( ) 2]

(& () Onthe grid, draw the image of triangle A after the transformation represented by the

tri 1 0
matrix |, |

(3]
(ii) Describe fully this single transformation.
ARSWEF(EHII) 11veviveiriiriirsiis i srsss s s et et s en e st sars e et seen s et ars e s e b na bt b R s R bbb ts
- [3]
E 10
- (fii} Find the inverse of the matrix (2 1) 4
Answer(e)(iil) (2]
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{a) Describe fully the single transformation that maps triangle 4 onto triangle B,

ARSWEF(A) covvvverervirarvnreisine
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{b) On the grid, draw the image of
(1) triangle 4 after are ection in the line x =-3,

(if) triangle 4 after a rotation about the origin through 270° anticlockwise,

1
(iif) triangle 4 after a translation by the vector ( )

(¢) M is the matrix that represents the transformation in part (b)(ii).

(i) Find M.

Answer(c)(i) M =

(if) Describe fully the single transformation represented by M, the inverse of M.,

ABSWEILEI(II) 11vevrimevirisisireree s ses e sa sttt srosee e eere st e sav b s s sassr st et ananben e b b osen e s st ees

(21

. [2]
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i) e

(a) Work out

@ 4P,

@) P-Q,

(i) P2

(iv) QR

1
(b) Find the matrix S, so that QS = (

0

Answer(a)(i)

Answer(a)(ii)

Answer(a)(iii)

Answer(g)(iv)

Answer(b)
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(1]

(2]

(2]

(3]
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4
2
6 .
/ 5 .....
) [RUAO0: HUPNS NI NAUUE VOSSO
3
c
2 PR
14
-
-12-11-10 -9 -8 -7 6 5 4 =3 2 10 1 2 3 4 35 ¢
-1
-2
=3
.......... _4
B
-5
................. _6
.......... 7
{a) Draw the image of
(i) shape A after a translation by (_ ;), [2]
(ii) shape A after a rotation through 180° about the point (0, 0), [2]
. .1 0
(iii) shape A after the transformation represented by the matrix 0 —1f [3]
(b) Describe fully the single transformation that maps shape 4 onto shape B.
EARSIEr(D) W, ..., I | | | ......cooioiesisissesaset e sttt st sseeene e
.............................................................................................................................................................. [3]
(c) Find the matrix which represents the transformation that maps shape A onto shape C.
Answer(c) ( ) [2]
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{i) On the grid, draw the image of triangle 4 after the transformation represented by the

B3]

(i) Find the 2 x 2 matrix which represents the transformation that maps triangle A4 onto triangle B.

[2]

Answer(c)(ii)
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|||||||

||||||||

||||||||

Fommmmebmmmm e pmm

||||||||||||||||||||

||||||||||||||

(a) On the grid, draw the image of

(2]
(2]

triangle T after a reflection in the line x =-1,

w (i)

triangle T after a rotation through 180° about (0, 0).

(i)

{(b) Describe fL{lly the single transformation that maps

triangle T onto triangle U,

U]

ANSWER(BI(I) o vrevemreeririreresesnsese sttt sstems s enssns e ss et st s s b ess st esas s b s ensmsentpessbspeseeae e e s b st s eesanerares

. 12]

triangle T onto triangle V.

(i)

ANSWEPTB)(IL) vttt et e sm s e er bt et st sms s s e e s R Rt b s s e e e n e reans

-3
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(a) Work out PQ.

May June 2015 Code 43
Answer(a) ( ) [2]
(b) Find Q7.
Answer(b) ( ) [2]
() PR=RP
Find the value of # and the value of v.
ARSWEP(E) U= oo
VT et e e sannens [3]
(1) The determinant of S is 0.
Find the value of w.
ANswer(d) W= .o R 2]
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{a) Draw the image of
-1
(i) shape 4 after a translation by ( 3) s 2]

(ii) shape A after a rotation through 180° about the point {0, 0), [2]

' . {1 0
(iii) shape 4 after the transformation represented by the matrix (0 _ 1). 3]

(b) Describe fully the single transformation that maps shape A4 onto shape B,

Answer(b)

(¢) Find the matrix which represents the transformation that maps shape 4 onto shape C.

Answer(c) [2]
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(a) On the grid, draw the image of

triangle T after a reflection in the line x =-1,

@

(i) triangle T after a rotation through 180° about (0, 0).

(b) Describe fully the single transformation that maps

(i) triangie 7 onto triangle U,

ABSWEILB) (L) ettt s rcsss e s e e r e e LSS b e SRS s RS R R E s R e e RaEs

(i) triangle T onto triangle ¥.

ABSWEPLB){IL) vttt s bbb e R e e e eme e s et
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2 3)
22 =
P (1 4

(a) Work out PQ,

(b) Find Q1.

(c) PR=RP

It

(

1 2
0 3

=
I

)

Find the value of « and the value of v,

(d) The determinant of S is 0.

Find the value of w.

Answer(c) u=

Answer(d) w=

30

Answer(a) (2]

Answer(b) (2]
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1 Felix asked 80 motorists how many hours their journey took that day. May June 2012 Code 41
He used the results to draw a cumulative frequency diagram.
Cumulative
frequency
g04 :
70 sy
agenqen I'/r‘
60 L
4
I d
A
7Y
i
50
e £
40
.
f.
F
f1
]} 2
TN
30 /
¥/
/.
20
/
FA
r i
7.
10 )
0 - !
1 2 3 4 5 6 7 8
Time (hours)
(a) Find
(i) the median,
Answer(@)(l) ..uvvvereremeensrmnversssses h [1]
(ii) the upper quartile,
Answer(@)(il) __......oooercnneereresnenens h [1]
(ifi) the inter-quartile range.
Answer(@(iii) . _...oorreerrrerersnenns . h (1]
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(b) Find the number of motorists whose journey took more than 5 hours but no more than 7 hours.

Answer(h) — ....oeerereienseerenes veeere 1]

(c) The frequency table shows some of the information about the 80 journeys.

Timeinhours () | 0 <=2 [2<t=<3 |3<t=4 |4<t=s5|5<t=s6|6<1=<8

Frequency 20 25 18

(i) Use the cumulative frequency diagram to complete the table above. [2]

(ii) Calculate an estimate of the mean number of hours the 80 journeys took.

Answer{c)(ii)

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

(@) On the grid, draw a histogram to represent the information in your table in part (c).

(5]
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Mathematics mark 30 | 50 | 35 25 5 39 | 48 | 40 10 | 15

English mark 26 |39 | 35|28 9 | 37|45 |33 | 16| 12

The table shows the test marks in Mathematics and English for 10 students.

(a) (i) On the grid, complete the scatter diagram to show the Mathematics and English marks for
the 10 students. The first four points have been plotted for you.

3
50-1-
40 g
s % :
Engisn R ‘i
TR g
10_:.‘;:: i
0 TV ] H E :“!“ H H “!" e _’_

5 0 15 20 25 30 35 40 45 50

Mathematics mark

(i) What type of correlation does your scatter diagram show? 2
Answer(@)(ii) ...vuiscormeesserssssesens (1]
(iii) Draw a line of best fit on the grid. [1]
(iv) Ann missed the English test but scored 22 marks in the Mathematics test.
Use your line of best fit to estimate a possible English mark for Ann.
AHSM;&“( 7 C1) L (1]
(b) Show that the mean English mark for the 10 students is 28,
Answer(b)
(2]
(¢) Two new students do the English test. They both score the same mark.
The mean English mark for the 12 students is 31.
Calculate the English mark for the new students.
ARSWEN(C) rrsrrcsssssrsesssssesmansssssnsens [3]

May June 2012 Code 42
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3 In all parts of this question give your answer as a fraction in its lowest terms.

{a) (i) The probability that it will rain today is %

May June 2012 Code 42
What is the probability that it will not rain today?
Answer(@)(i) ..o (1]
(i) If it rains today, the probability that it will rain tomorrow is %
L
If it does not rain today, the probability that it will rain tomorrow is s
Complete the tree diagram.
Today Tomorrow
Rain
No rain
Rain
No rain
(2]
(b) Find the probability that it will rain on at least one of these two days.
Answer(b) . ..ovummnenssmsesnssssissesess (3]
(¢) Find the probability that it will rain on only one of these two days.
T (3]

310



IGCSE - Cambridge MATHEMATICS - P4 Ch10 - Statistics & Probabilities

4 (a) Ina football league a team is given 3 points for a win, 1 point for a draw and 0 points for a loss.

The table shows the 20 results for Athletico Cambridge.

Points 3 1 0

Frequency 10 3 7

(i} Find the median and the mode.

Answer(a)(1) Median =

Mode= . erersssesess (3]

(i) Thomas wants to draw a pie chart using the information in the table.

Calculate the angle of the sector which shows the number of times Athletico Cambridge

were given 1 point,

Answer(@(il) v rreereeenes (2]

(b) Athletico Cambridge has 20 players.

The table shows information about the heights (% centimetres) of the players.

Height (4 cm) 170 < h=< 180 180 < A =190 190 < h = 200

Frequency 5 12 3

Calculate an estimate of the mean height of the players.

May June 2012 Code 43

Answer(b)
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5 ¢ May June 2012 Code 43

40

€ = {240 passengers who arrive on a flight in Cyprus}
H = {passengers who are on holiday}

C = {passengers who hire a car}

(a) Write down the number of passengers who

(i) are on holiday,

Answer(@)(1)  ....commmmmsonssenssni [1]
(i) hire a car but are not on holiday.
Answer(@i(il) ... .cvemnrcesesnrrenseesens (1
(b) Find the value of n{Hw C”).
Answer(B) .. sssssiniessrsssensianens (1]
(¢} One of the 240 passengers is chosen at random.
Write down the probability that this passenger
(i) hires a car,
Answer(e)(1)  uuvueusssrnscssseassmssnnes 1]
(ii) is on holiday and hires a car.
Answer(Q)(iD) e [1]
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(d) Give your answers to this part correct to 4 decimal places.
Two of the 240 passengers are chosen at random.
Find the probability that

(i) they are both on holiday,

Answer(@)(1) ... errrersssnarnses (2]
(ii) exactly one of the two passengers is on holiday.
Answer(@)(il) ......ooovrerrmcerissirsesin (3]
(e) Give your answer to this part correct to 4 decimal places.
Two passengers are chosen at random from those on holiday.
Find the probability that they both hire a car.
Answer(e) —.....ueernmmneescansrmserens (3]
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6 | Oct Nov 2012 Code 41

NOT TO
SCALE

Girls Boys

The pie charts show information on the grades achieved in mathematics by the girls and boys at a
school.

(a} For the Girls® pie chart, calculate

D x

Answer(@(Dx = .o 2]
(if) the angle for grades B, Cor D.
Answer(a)(ii) [ |
(b) Calculate the percentage of the Boys who achieved grades E, F or G,
Answer(d) .......... cerssnss s % [2]
{¢) There were 140 girls and 180 boys.
(i) Calculate the percentage of students (girls and boys) who achieved grades 4 or 4%,
Answer(ehl) ....ooveereerceemressrennes % [3]
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(i) How many more boys than girls achieved grades B, C or D?

Answer(c)(ii)

(d) The table shows information about the times, / minutes, taken by 80 of the girls to complete
their mathematics examination.

Time taken (fminutes) | 40<¢<60 | 60</<80 | 80 < /<120 | 120<¢=<150

Frequency 5 14 29 32

(i Calculate an estimate of the mean time taken by these 80 girls to complete the examination.

Answer(@(I) .., Min [4]
(i) On a histogram, the height of the column for the interval 60 < ¢ < 80 is 2.8 cm.

Calculate the heights of the other three columns.
Do not draw the histogram.

Answer(d)(ii) 40 < ¢ = 60 column height= ... cm

80 < ¢ =< 120 column height = cm

120 < ¢ = 150 column height =

------------------------------
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7 90 students are asked which school clubs they attend. Oct Nov 2012 Code 41

D = {students who attend drama club}
M= {students who attend music club}
S = { students who attend sports club}

39 students attend music club.
26 students attend exactly two clubs.
35 students attend drama club,

3

(a) Write the four missing values in the Venn diagram. 4]
(b) How many students attend '

(i) all three clubs,

Answer(b)(1)

(if) one club only?

Answer(B)(i)  ..vssisssisienrn L1

(c) Find
@ n@nM),
Answer(@)(i) ..o sssemnesenns (1]
i) n(OnM)~S)
Answer(Q)(i) — ......coomerireerersererniens [1]
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(d) One of the 90 students is chosen at random.
Find the probability that the student

{i) only attends music club,

Answer(d)(i)

(ii) attends both music and drama clubs.

Answer(d)(ii)

(e) Two of the 90 students are chosen at random without replacement.

Find the probability that

(1) they both attend all three clubs,

Answer(e)(i)

(ii) one of them attends sports club only and the other attends music club only.

Answer(ej(ii)
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8 (a) A farmer takes a sample of 158 potatoes from his crop. He records the mass of each potato and
the results are shown in the table.

Oct Nov 2012 Code 42

Mass (m grams) Frequency
0<m=40 6
M<m=80 10

B0 <m=120 28

120 < =< 160 76

160 < m = 200 22

200 < m = 240 te

Calculate an estimate of the mean mass.
Show all your working.

ANSWEr(Q) . ovrcsriiresisenssssssesssssssann g [4]

(b) A new frequency table is made from the results shown in the table in part (a).

Mass (m gramsg) Frequency
0<m= 80
80 <m =200
200 < m = 240 16
(i) Complete the table above. [2]

(ii) On the grid opposite, complete the histogram to show the information in this new table.
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9 1.2 S
1.0
0.8
Frequency [ & @ & i b i bbb b bbb &
density 0.6
04 ...........
0.2 _ LA
0 i > m
40 80 120 160 200 240
Mass {grams) [3]
{c) A bag contains 15 potatoes which have a mean mass of 136 g.
The farmer puts 3 potatoes which have a mean mass of 130g into the bag,
Calculate the mean mass of all the potatoes in the bag.
ANSWEF(C) ...eevevrvreramssrins e . 8 [3]
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10 (a) &=
F=

S:

{25 students in a class} Oct Nov 2012 Code 42

{students who study French}

{students who study Spanish}

16 students study French and 18 students study Spanish.

2 students study neither of these.

(i} Complete the Venn diagram to show this information.

(i)

(iii)

(iv)

™)

€
F S
Find n(F").
Answer(@)(i) ... ) .
Find n{F n 3)".
Answer(@)(iil) ..o

One student is chosen at random.

Find the probability that this student studies both French and Spanish.

Answer{a)(iv)

Two students are chosen at random without replacement.

Find the probability that they both study only Spanish.

Answerfa)(v)
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(b) In another class the students all study at least one language from French, German and Spanish.
No student studies all three languages.

The set of students who study German is a proper subset of the set of students who study
French.

4 students study both French and German,
12 students study Spanish but not French.
9 students study French but not Spanish,
A total of 16 students study French,

() Draw a Venn diagram to represent this information.

(4]

(i} Find the total number of students in this class.

Answer{b)(il)
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11 (a) : : @ @ @ Oct Nov 2012 Code 43

Two discs are chosen at random witheut replacement from the five discs shown in the diagram.

() Find the probability that both discs are numbered 2.

Answer(@)(i) s sscosesenns [2]
(i) Find the probability that the numbers on the two discs have a total of 5.
Answer(@)(il) ..o (3]
(iif) Find the probability that the numbers on the two discs do not have a total of 5.
Answer(@() ..o eeecrrenserenens (1]
(b) A group of international students take part in a survey on the nationality of their parents.
%
E = {students with an English parent} E F
F = {students with a French parent}
n(%) =50, n(E)=15, n(F)=9and n(Ew F)' =33,
(i) Find n{En F)}.
Answer(B)(i)  .....overeerereeeessenresersenas (1]
(ii) Findn(E' L F).
Answer(B)(iL)  ....cvvinrenncenreennes (1]
(ili) A student is chosen at random.
Find the probability that this student has an English parent and a French parent.
Answer(B)(I1) .....eosemereeessaenesennees (1]
(iv) A student who has a French parent is chosen at random.
Find the probability that this student also has an English parent.
Answer(B)(iV) .....errrrrrenes SRR R )
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12 200 students take a Mathematics examination. .
The cumulative frequency diagram shows information about the times taken, 7 minutes, to complete
Oct Nov 2012 Code 43

the examination.
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(a) Find
(i) the median,
Answer(@)(d) .....ccveereeeerrereean min {1]
(if) the lower quartile,
ABswer(a)1) o iieeeeareaens min [1]
(iii) the inter-quartile range,
Answer(@)(i) ,..oemmmrrnssmranens min [1]
(iv) the number of students who took more than 1 hour.
Answer{a)(iv) [2]
(b} (i) Use the cumulative frequency diagram to complete the grouped frequency table.
Time, 30</<40 | 40<t=<50 [ 50<t<60 | 60<r=70|70<t<80|80<r=<9
¢ minutes
Frequency 9 16 - 28 108 28
(1]

(ii) Calculate an estimate of the mean time taken by the 200 students to complete the

examination.

Show all your working.

324
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IGCSE - Cambridge
13 200 students estimate the mass (mr grams) of a coin,
The cumulative frequency diagram shows the results,
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(a) Find

(i) the median,

Answer(@(i) o g [1]
(ii) the upper quartile,

Answer(a)(ii) .oovvervvevinnnrecnneseennns 8 111
(iii} the 80th percentile,

Answer(@) i1} .corvrvreriseerernrerrnreraricsenes € [1]

(iv) the number of students whose estimate is 7 g or less.

Answer(@(IV) oo [1]

(b) () Use the cumulative frequency diagram to complete the frequency table.

Mass{mgrams) | O0<m=2 | 2<m=4 | 4<m=6 | 6<m=8 |B8<m=10

Frequency 40 : 2
(2]
(ii} A student is chosen at random.
The probability that the student estimates that the mass is greater than M grams is 0.3.
Find the value of M.
Answer(B)(I1) M= ..o [2]
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14 .
Height (hem) | 150 <h = 160 160 <k < 165 165<h =180 180<h=< 190

Frequency 5 9 18 10

The table shows information about the heights of a group of 42 students.

(2) Using mid-interval values, calculate an estimate of the mean height of the students.
Show your working,

May June 2013 Code 41

Answer(a) ..., €M [3]
= (b) Write down the interval which contains the lower quartile.
Answer(h) ..o [1]

{¢) Complete the histogram to show the information in the table.
One column has already been drawn for you.

21\

Frequency
density

150 155 160 165 170 175 180 185 190
Height (cm)
(4]
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15 In this question, give all your answers as fractions.
When Ivan goes to school in winter, the probability that he wears a hat is % .

If he wears a hat, the probability that he wears a scarf is -%— .

If he does not wear a hat, the probability that he wears a scarf is % .

May June 2013 Code 42

(a} Complete the tree diagram.

Scarf
Hat <
No scarf
Scarf
o
No scarf
(3]
(b) Find the probability that Tvan
(i) does not wear a hat and does not wear a scarf,
ARsWer(bHL) ceiveivrreeeeescocicininoeene. [2]
(ii) wears a hat but does not wear & scarf,
Answer(B)(i1) oo [2]
(iii) wears a hat or a scarf but not both.
Answer(BJ(Ai1) oveocccrrvinriecnseieescnnninn [2)
(¢) IfIvan wears a hat and a scarf, the probability that he wears gloves is % .
Calculate the probability that Ivan does not wear all three of hat, scarf and gloves.
ARSWEr(E) viiiriiiiniie [3]

328



IGCSE - Cambridge MATHEMATICS - P4 Ch10 - Statistics & Probabilities

16 Sam asked 80 people how many minutes their journey to work took on one day.

The cumulative frequency diagram shows the times taken (m minutes).
May June 2013 Code 43
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(a) Find
(i} the median,
Answer(@(1) .o e min [1]
(ii) the lower quartile,
Answer(@l(ii) ..cceevernrnne min [1]

(iii) the inter-quartile range.
Answer(@) (111} ..overerneeeivniecrnnineieenisaneenes min [1]



IGCSE - Cambridge

MATHEMATICS - P4

Ch10 - Statistics & Probabilities

(b) One of the 80 people is chosen at random.,

Find the probability that their journey to work fook more than 35 minutes.

Give your answer as a fraction.

ARSWEF(D) oeeieniineeeseeeesceienens [2]
(¢) Use the cumulative frequency diagram to complete this frequency table.
Time (m minutes) [0<m <10 [[0<m=<15|15<m=<30)130<m=<40|40<m=<50
Frequency 30 12 18
[2]
(d) Using mid-interval values, calculate an estimate of the mean journey time for the 80 people.
ARSWER(E]) ervereermiiiciiiiiiinee i, min [3]
(e) Use the table in part (¢) to complete the histogram to show the times taken by the 80 people.
One column has already been completed for you. ‘
4 y
o
Frequency
density
1
0 : - > m
10 20 30 40 50
Time (minutes)
[5]
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17

The frequency table shows the results.

120 students are asked to answer a question.
The time, ¢ seconds, taken by each student to answer the question is measured.

Time 0<r=10 |10<r=s20|20<f<30|30<:=<40|40<:=50|50<¢=<60
Frequency 6 44 40 14 10 6
(a) Calculate an estimate of the mean time.
Oct Nov 2013 Code 41
ARSWER(@) ..o § [4]
_(b) (i) Complete the cumulative frequency table.
Time <10 | r<20} r<30} =40 |t=50 | 1=s60
B Cumulative frequency 6 104 120
(2]
(ii) On the grid below, draw a cumulative frequency diagram to show this information.
|
1204~
100+ s
R R 000 A A R R
Cumulative 60
frequency
40
20
0 >
30 40 50 60

10

20

Time (seconds)

(3]
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(iif) Use your cumulative frequency diagram to nd the median, the lower quartile and

the 60th percentile.
Answer(b)(lii) Median ..cccveeereeiniecrrrrenene e ]
Lower quartile ........ccocvvrvrervnrermnncinricnsncenns 5
60th percentile ....ccoevvecvenrervnrierninerersessnennes s [4]

(¢) The intervals for the times taken are changed.

(i) Use the information in the frequency table on the opposite page to complete this new table.

Time 0<i=20 20<r=30 30<t=60
Frequency 40
[2]
(if} On the grid below, complete the histogram to show the information in the new table.
One column has already been drawn for you.
A
4
3.5
3
25+
Frequency
density 2
1.5
1
0.5
0 o [
10 20 30 40 50 60
Time (seconds)
(3]
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M) [y Lo

Prettie picks a card at random from the 11 cards above and does not replace it.
She then picks a second card at random and does not replace it.

18

|E N[L [AJR

G||E

(a) Find the probability that she picks

(i) the letter L and then the letter G,

Oct Nov 2013 Code 42
AnSWer(@)() oot [2]
(i} the letter E twice,
Answer(@)(ii} ..ot 21
(iii) two letters that are the same.
Answer(@)(iiI) v, [2]
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(b} The probability that Chaminda uses the internet on any day is %
The probability that Niluka uses the internet on any day is %.

(i) Complete the tree diagram.

Chaminda Niluka
% Uses the
internet
Uses the
internet
Does not
-------- use the
internet
Uses the
Does not internet
use the
internet Does not
"""" use the
internet

2]

(i) Calcuiate the probability, that on any day, at least one of the two studenis uses the internet.

Answer(B)(I1) coeovevervirereerrener e 3]

(iii) Calculate the probability that Chaminda uses the internet on three consecutive days.

Answer(B)(AIL) oo e 2]
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19 (a) A square spinner is biased.
The probabilities of obtaining the scores 1, 2, 3 and 4 when it is spun are given in the table.

Score 1 2 3 4

May June 2014 Code 41

Probability 0.1 0.2 0.4 0.3

(i) Work out the probability that on one spin the score is 2 or 3.

ARSWer(a)A) .oovevrer e e [2]

(i) In 5000 spins, how many times would you expect to score 4 with this spinner?

Answer(@)(i1) .ocoeiieecineeee e nisnesienees [1]

(iif) Work out the probability of scoring | on the rst spin and 4 on the second spin.

ASWer(@H) cvoveveierenre e [2]
(b) Inabag there are 7 red discs and 5 blue discs.
From the bag a disc is chosen at random and not replaced.

A second disc is then chosen at random.

Work out the probability that at [cast one of the discs is red.
Give your answer as a fraction.

ARSWEF(D) ..o [3]
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20 May June 2014 Code 41
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The times (¢ minutes) taken by 80 people to complete a charity swim were recerded.
The results are shown in the cumulative frequency diagram above.
(a) Find 4
(i) the median,
Answer(a)(i) ..oovnnns wrereneee N [1]
(if) the inter-quartile range,
Answerfa)(ii) ........... wreerenn TN [2]
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(iii) the 70th percentile.

Answer(@)(iii) ..o min [2]

(b) The times taken by the 80 people are shown in this grouped frequency table.

Time (¢ minutes) 0<¢=<20 20<=30 0<r=<45 45<t=350

Frequency 12 21 33 14

(i) Calculate an estimate of the mean time.

Answer(B{(1) ..ovvee e min [4]

(i) Draw a histogram to represent the grouped frequency table.

; 4 Il.
3 :
Frequency
density

2

1

0 ekl

10 20 30 40 50
Time {(minutes)
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21

(a) \
1.0
0.8
Frequency 0.6
density
0.2
0 : | : .
10 20 30 40 50 60 70 80 90 1060

Mass (grams)

The histogram shows some information about the masses (m grams) of 39 apples.
(i) Show that there are 12 apples in the interval 70 <m = 100,

May June 2014 Code 42
Answer(a)(i) & ©

(1]

(i} Calculate an estimate of the mean mass of the 39 apples.

Answer(ail) coreconiime, g [5]

(b) The mean mass of 2(} oranges is 70g.
One orange is eaten,
The mean mass of the remaining oranges is 70.5 g.

Find the mass of the orange that was eaten.

ARSWEr(B) oot g [3]
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22

If the weather is ne the probability that Carlos is late arriving at school is %.
If the weather is not ne the probability that he is late arriving at school is %

The probability that the weather is ne on any day is %.

) May June 2014 Code 42
(a) Complete the tree diagram to show this information.

Weather Arriving at school

10 Late
Fine <
Not late

........ Late
Not late

[31
(b) Inaschool term of 60 days, nd the number of days the weather is expected to be ne.
ARswer(B) c...ococcovrvvirrerenreriiennneinnnns 1]
(c) Find the probability that the weather is ne and Carlos is late arriving at school.
ANSWEF(E) cooiiivrirrererneresesennninen [2]
(d} Find the probability that Carlos is not late arriving at school.
ARSWer(d) .cviciiirii e [3]

(e) Find the probability that the weather is not ne on at least one day in a school week of 5 days.

ANSWEF(E) ooreevinrirereericienniressrrr e 2]
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23 May June 2014 Code 43

4

4

3

Frequency
density

2

1
0 10 20 30 40 50 60

Amount ($x)

A survey asked 90 people how much money they gave to charity in one month.
The histogram shows the results of the survey.

(2) Complete the frequency table for the six columns in the histogram,

Amount (3x) O<x=10

Frequency 4

(5]

(b) Use your frequency table to calculate an estimate of the mean amount these 90 people gave to charity.

Answer(B} $ oo 4
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24 Tn this question, give all your answers as fractions. May June 2014 Code 43

N A T | O N

The letters of the word NATION are printed on 6 cards.
(a) A card is chosen at random.
Write down the probability that

(i) it has the letter T printed on it,

Answer(a)(i) oo [1]
(if) it does not have the letter N printed on it,
Answer(@)AL) voccveievcreec e [1]
(iii) the letter printed on it has no lines of symmietry.
Answer(@) wovnvvernennirsiiie, 1]

(b) Lara chooses a card at random, replaces it, then chooses a card again.

Calculate the probability that only one of the cards she chooses has the letter N printed on it.

ANSWEr(B) ..coivciiiiicnrenesrenrrsroerene [3]

(c) Jacob chooses a card at random and does not replace it.
He continues until he chooses a card with the letter N printed on it.

Find the probability that this happens when he chooses the 4th card.

ABSWEN(C) ottt s [3]
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25 A company tested 200 light bulbs to  nd the lifetime, 7 hours, of each bulb. Oct Nov 2014 Code 41
The results are shown in the table. .

Lifetime Number
(T hours) of bulbs
0 <7< 1000 10

1000 < T= 1500 30

1500 < T=< 2000 55

2000 < T = 2500 72

2500 < T= 13500 33

(a) Calculate an estimate of the mean lifetime for the 200 light bulbs.

ARSWEI(A) covrcieeineeccrinirecncnnenens hours [4]

(b) (i) Complete the cumulative frequency table.

Lifetime (7 hours) T= 1000 7= 1500 7= 2000 T = 2500 7= 3500

Number of bulbs

(2]

342



IGCSE - Cambridge MATHEMATICS - P4 Ch10 - Statistics & Probabilities

(ii} On the grid, draw a cumulative frequency diagram to show this information.

200+ .

150

Cumulative
frequency 100

50t

P
-—

500 1000 1500 2000 2500 3000 3500

Lifetime (hours)

3]
(iii) The company says that the average lifetime of a bulb is 2200 hours.

Estimate the number of bulbs that lasted longer than 2200 hours,

Answer(B)II} oo s rereesiene [2]
{c) Robert buys one energy saving bulb and one halogen bulb.

The probability that the energy saving bulb lasts longer than 3500 hours is %
The probability that the halogen bulb lasts longer than 3500 hours is %

Work out the probability that exactly one of the bulbs will last longer than 3500 hours.

ARSWEP(C) covviiiecirervirrenerersrcnnereenresans [4]
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26 The time, ¢ seconds, taken for each of 50 chefs to cook an omelette is recorded.
Time
20<t=25 | 25<¢=30 | 30<¢=<35 | 35<t=40 | 40<r=45 | 45<¢=350
(# seconds)
Frequency 2 6 7 19 9 7
Cct Nov 2014 Code 42
(a) Write down the modal time interval. :
ARSWEF(A) oceeceierciiiiinscii e 8§ [1]
(b) Calculate an estimate of the mean time.
Show all your working,.
Answer(d) .o, 8 [4]
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(¢) A new frequency table is made from the results shown in the table opposite.

Time

20<¢=35 | 35<t=40 | 40<1=50
(¢ seconds)

Frequency

(i) Complete the table, [1]

(if) On the grid, draw a histogram to show the information in this new table.

44 :
3 M
Frequency
density :
1
0 H 3 : . - |
20 25 30 a5 40 45 50

Time (seconds)
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27 Kenwyn plays a board game. Oct Nov 2014 Code 42
Two cubes (dice) each have faces numbered 1, 2, 3, 4, 5 and 6.
In the game, a throw is rolling the two fair 6-sided dice and then adding the numbers on their top faces.
This total is the number of spaces to move on the board.
For example, if the numbers are 4 and 3, he moves 7 spaces.
(a) Giving each of your answers as a fraction in its simplest form, nd the probability that he moves

(i} two spaces with his next throw,

ABSWerfall) ccoererrnirrniniere e [2]

(ii) ten spaces with his next throw.

Answer(g)(ii) o [3]
(b) What is the most likely number of spaces that Kenwyn will move with his next throw?
Explain your answer. '

Answer(B) e, HECATISE) GG . .. ... e oeistrntssnsressresrsntsassrsnssbibtsstsssns
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©
95 96 97 98 99 100
Go back WIN
3 spaces

To win the game he must move exactly to the 100th space,
Kenwyn is on the 97th space.

If his next throw takes him to 99, he has to move back to 96.
If his next throw takes him over 100, he stays on 97.

Find the probability that he reaches 100 in either of his next two throws.

ARSWEr(C) oo [9]
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28  Yeung and Ariven compete in a triathlon race. Oct Nov 2014 Code 43
The probability that Yeung nishes this race is %
The probability that Ariven nishes this race is %
(a) (i) Which of them is more likely to nish this race?
Give a reason for your answer.
ANSWEr(@(I) onvvcrvererrereeemrsrsreeesisiesssinssssisnss. DECAUSE wriiiviiisisivisissrisisresssnssisa e sessss s
]
(i} Find the probability that they both nish this race.
Answer(@) (1) .o 2]
(iii) Find the probability that only one of them nishes this race,
Answer(a}{iil) v [3]
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(b) Afterthe rstrace, Yeung competes in two further triathlon races.

(i) Compiete the tree diagram.

First race Second race Third race
7 ..
10 Finishes
Finishes <
Does not
Finishes << 77 finish
7
10 Finishes
finish Does not
finish
7 .
16 Finishes
Finishes <
Does not
Does not Eah
finish 7
10 Finishes
< Does not
finish
(3]
(ii) Calculate the probability that Yeung nishes all three of his races.
ARSWeFrBI(IL} covvieiieerivervnerirereresr e sernisarons [2]

(iif) Calculate the probability that Yeung nishes at least one of his races.

AnswerB)(HL) oot (3]
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29 (a) Ricardo asks some motorists how many litres of fuel they use in one day.
The numbers of litres, correct to the nearest litre, are shown in the table.

Number of litres 16 17 18 19 20

Number of motorists 1 10 p 4 8

(i) For this table, the mean number of litres is 17.7 .

Calculate the value of p.

Oct Nov 2014 Code 43
Answerfalil) P= covrcriniscrnnrcrnnssnsnienenenes 4]
(i) Find the median number of litres.
Answer(@i(iL) ..ocvevnerconnneeninincinann litres [17
(b) Manuel completed a journey of 320km in his car.
The fuel for the journey cost $1.28 for every 6.4 km travelled.
(i) Calculate the cost of fuel for this journey.
Answer(B)(A) 3o [2]
(i) When Manuel travelled 480km in his car it used 60 litres of fuel.
Manuel’s car used fuel at the same rate for the journey of 320km.
Calculate the number of litres of fuel the car used for the journey of 320km.
Answer(B)(i1) oo rrerreee e litres [2]
(iii) Calculate the cost per litre of fuel used for the journey of 320 km.
Answer(B)(AI1) B...vvvervrerre e e e 2]
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{c) Ellie drives a car at a constant speed of 30 m/s correct to the nearest 5m/s.
She maintains this speed for 5 minutes correct to the nearest 10 seconds.

Calculate the upper bound of the distance in kilometres that Ellie could have travelled.

ARSWer(c) .o.ooiiiciiciinnreeians km [5]
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30 30 students were asked if they had a bicycle (B), a mobile phone () and a computer (C).
The results are shown in the Venn diagram.

&

(a) Work out the value of x, May June 2015 Code 41

ARSWEN(@) X2 s [1]

(b) Use set notation to describe the shaded region in the Venn diagram.

ABSWETD) et 1]

(¢) Find n(Cn (MU B)).

ARSWEI(E) wverriierriee st [1]

(d) A student is chosen at random.

(i) Write down the probability that the student is a member of the set M~ .

ABSWEP(ANEY wovrerrerersereresesressssssssssssmessssennns. [1]

(ii) Write down the probability that the student has a bicycle,

Answer(d)(ii) .o 1]
(e) Two students are chosen at random from the students who have computers.

Find the probability that each of these students has a mobile phone but no bicycle.

ARSWEF(E) vt srons [3]
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31 The table shows the time, f minutes, that 400 people take to complete a test.
(];'gfnts";ke" 0</=10 |10</<24|24<r<30|30<r<40[40<1<60 60<¢<70
Frequency 10 90 135 85 70 10
May June 2015 Code 41
(a) (i) Write down the modal time interval.
Answer(@)(1) o min [1]

(ii) Calculate an estimate of the mean time taken to complete the test.

Answer(aj(ii)

.......................................... min [4]
(b) () Complete the table of cumulative frequencies.
g;iﬁfngken 1< 10 1<24 <30 1< 40 1< 60 <70
g:;‘l‘fr?:;’e 10 100 400

(2]

(ii) On the grid opposite, draw a cumulative frequency diagram to show this information.
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'y
400
350
300
250
Cumulative
frequency
200
150 aa e
100 ssaces
50 :
f i : T e f
0 10 20 30 40 50 60 70
Time taken (minutes)
3]
{c) Use your graph to estimate
(i) the median time,
ARSwerfe)(1) oo min [1]
(ii) the inter-quartile range, -
ANSWEI(Z)G) —oeerrrrerresessressseeseeessesssee min [2]
(iii) the 15th percentile,
Answer(C)(i1) oo min [2]
(iv) the number of people who took more than 50 minutes.
ABSWEF(C)(IV) cocvrtrvirrccee e 2]
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32 (a) A group of 50 students estimated the mass, M grams, of sweets in a jar.

The results are shown in the table. May June 2015 Code 42
Mass (M grams) | Number of students
0<AM=200 5
200 <M =< 300 9
300 <M= 350 18
350 <M <400 12
400 < M = 500 6

(i) Calculate an estimate of the mean.

Answer(@)(i) ..oooeeieeieiiccineen e, grams [4]
(i) Complete this histogram to show the information in the table,

3
0.4

03

Frequency 4
density =

0.1

100 200 300 400 500
Mass (grams)

[3]
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(b) A group of 50 adults also estimated the mass, A grams, of the sweets in the jar.
The histogram below shows information about their estimates.

Use the histograms to make two comparisons between the distributions of the estimates of the students

and the adults.
A
0.4
0.3
Frequency
density 0.2
0.1
0 100 200 300 400 500
Mass (grams)
Answer(b)
| ARPOOPIN” ... oorocccoogeoonmnconmemoos ponsaoconsonaonoo TN oo (VNN TR
2.

. 2]
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33 Gareth has 8 sweets in a bag,
4 sweets are orange flavoured, 3 are lemon flavoured and 1 is strawberry flavoured.

(a) He chooses two of the sweets at random.

Find the probability that the two sweets have different flavours.

May June 2015 Code 42
ARSWEP(A) .o s [4]
(b) Gareth now chooses a third sweet.
~ Find the probability that none of the three sweets is lemon flavoured.
ARSWer(d) ..o [2]
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34

The table shows the times, ¢ minutes, taken by 200 students to complete an IGCSE paper.

Time {f minutes) | 40 < ¢ =< 60 0<t=<T0 | T0<t=<75 | 75<t=90
Frequency 10 50 80 60

(a) By using mid-interval values, calculate an estimate of the mean time.

May June 2015 Code 43

ARSWEF(@) oo min [3]

(b) On the grid, draw a histogram to show the information in the table.

'y

20

16

14475

124

Frequency 10
density

L 40 50 60 70 80 90
Time (minutes)
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35 May June 2015 Code 43

A B E

(a) One ofthese 7 cards is chosen at random.

Write down the probability that the card

(i) shows the letter A,

Answer(@i{i) ..o [1]
(ii) shows the letter A or B,
ARSwer{@)(ii) ceeeeeceeereresnere e e [1]
(iii) does not show the letter B.
Answer(@ii1) ...occvvcinreceeicee s [1]

(b) Two of the cards are chosen at random, without replacement.
Find the probability that

(i) both show the letter 4,

Answer(B)(A) .ot [2]

(ii) the two letters are different.

AnswerB(ii) ..o [3]
(c) Three of the cards are chosen at random, without replacement.

Find the probability that the cards do not show the letter C.

ARSWEI(C) vt errersviersrerves e, (2]
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0580/41/M//15

36 30 students were asked if they had a bicycle (B), a mobile phone (M) and a computer (C).
The results are shown in the Venn diagram.

é

(a) Work out the value of x.

ABSWEr(a) X = i [1]

(b) Use set notation to describe the shaded region in the Venn diagram.

ARSWEF(B) oo 1]

(¢} Findn(Cn (M B)).

ANSWEE(E) ceveneeiirireereerereceeerenmccrcreseemrrecsions [1]
{d) A student is chosen at random.

(i) Write down the probability that the student is a member of the set M.

AnSWer(aHI) ot [1]

(ii) Whrite down the probability that the student has a bicycle.

Answer(e(ID) oo [1]
(e) Two students are chosen at random from the students who have computers.

Find the probability that each of these students has a mobile phone but no bicycle.

ABSWEF(E) cevvveiveveeririecerne s srsssrineens 3]
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37 The table shows the time, 7 minutes, that 400 people take to complete a test.
limetaken | o /<10 | 10<r=24|24<r<30|30<r=40|40<r=<60|60<r=70
{(t mins)
Frequency 10 90 135 85 70 10
(a) (i) Write down the modal time interval.
Answer(@)(i) ...ccveviieiniesinccnnennn, min [1]
ify Calculate an estimate of the mean time taken to complete the test.
p
Answer(a)(ii) .oeerie e, min [4]
(b)- (i) Complete the table of cumulative frequencies.
E‘Efntgke" <10 1<24 (<30 1 <40 1< 60 r<70
g:ﬁ;;f;;’e 10 100 400
[2]

(ii) On the grid opposite, draw a cumulative frequency diagram to show this information.
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400

350

300

2505

Cumulative
frequency

200

150

100550 : ; it

v H ERE -}
0 10 20 30 40 50 60 70
Time taken (minutes)
[3]
(¢) Use your graph to estimate
(i) the median time,
ABSWEr(C)(A) e min [1]
(i) the inter-quartile range,
AnSWEF(C)(IL) oo min 2]

(iii) the 15th percentile,
o ARSWEF(G)EE) oooeooesseseseeseseses e T [2]

(iv) the number of people who took more than 50 minutes.

ARSWEr(C)(IV) o [2]
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38 (a) A group of 50 students estimated the mass, M grams, of sweets in a jar.

The results are shown in the table.

Mass (M grams} | Number of students
0<M=200 5

200 < M < 300 9

300 <M= 350 18

350 <M = 400 12

400 <M = 500 6

(i) Calculate an estimate of the mean.

Answer(a)(i) .o

(if) Complete this histogram to show the information in the table.

04

0.3

Frequency
density 02

0.1

|

1

P

200 300
Mass (grams)

400

500

veene. grams [4]
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(b) A group of 50 adults also estimated the mass, M grams, of the sweets in the jar.
The histogram below shows information about their estimates.

Use the histograms to make two comparisons between the distributions of the estimates of the students
and the adults.

04

0.3

Frequency 02- el

density
0.1
: 100 200 300 400 500
Mass {grams)
Answer(b)
| OO . ......:coc0a00c00muoipossansooaosaosnoipeanconcasaococox N TR UE RS
PR oo (TP, . SN ccconanoonoigonon oo ST USRI
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39 Gareth has 8 sweets in a bag.
4 sweets are orange flavoured, 3 are lemon flavoured and 1 is strawberry flavoured.

(a) He chooses two of the sweets at random.

Find the probability that the two sweets have different flavours.

ARSWEr(@) evooviivieiieieeeeeeeeeeee [4]

(b) Gareth now chooses a third sweet.

" Find the probability that none of the three sweets is lemon flavoured.

Answer(b) .veeeieieevcerevveceeeeees. [2)
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40 The table shows the times, f minutes, taken by 200 students to complete an IGCSE paper.

Time (f minutes)

40 <t =60

60 <t=70

T<t=T75

75 <r=90

Frequency

10

50

30

60

(a) By using mid-interval values, calculate an estimate of the mean time.

Answer(a)

(b) On the grid, draw a histogram to show the information in the table,

Frequency 10

density

I

20

18-

16

14

12

50

60
Time (minutes)

366

70

80 90

[4]
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A () 1) () () )

(a) One of these 7 cards is chosen at random.

0580/43M/IN5
41

Write down the probability that the card

(i) shows the letter 4,

Answer(@)(L) i [1]
(ii) shows the letter 4 or B,
Answer(@ () oo [1]
(iiif) does not show the letter B.
Answer(a) (1) ..oeveeeeeeeenevee s 1]

(b} Two of the cards are chosen at random, without replacement.
-Find the probability that

. (i} both show the letter 4,

Answer(B)(1) ..oovveceicieeceee e (2]

(ii} the two letters are different.

Answer(B}(i1} .ovvrevecnrreeerevrrennnnnenenreniarecnnes [3]
(c) Three of the cards are chosen at random, without replacernent,

Find the probability that the cards do not show the letter C.
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1
flx)=3x+5 g(x)=7—2x hix)=x*—8
(@) Find May June 2012 Code 41
M £3),
Answer(@(i)  ......ooovrrcsssrieriseeneenns (1]
(iiy g(x — 3) in terms of x in its simplest form,
Answer(@(il) —....ooveeerecrenssnssessecane (2]
(iif) h(5x) in terms of x in its simplest form.
Answer@)(I1)}  ...cerrreirereeseeerenne (1]
(b) Find the inverse function g ~'(x).
Answer() 87X = ovvvereveereeereen [2]
(¢) Find hf(x) in the form ax’+ bx+c.
Answer(c) hfx) = ... vrvvmrrrrversensinsnns (3]
(d) Solve the equation ff(x) = &3.
Answer(d) x = i, (3]
(e) Solve the inequality 2f(x) < g(x).
Answer(e) —.....coummvemsrsrinsssrssenaseanees [3]
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2 fx)=1-12x glx)= %, x#0 hx) =x+1 May June 2012 Code 43

(a) Find the value of

() gf2),
Answer(a(D) .mmsssmsressssssrsmseress (21
(i) h(-2).
Answer(@)(ii) s (1]
(b} Find fu(x). .
Write your answer as a single fraction.
Answer(B) fg(x) = ..oovererrenerenrinns (2]
(¢) Findh7'(x), the inverse of h(x).
Answer(@ BT ) = eeeeresins (2]

369



IGCSE - Cambridge MATHEMATICS - P4

Ch11 - Functions

(d) Write down which of these sketches shows the graph of each of y = f{(x), y=g(x) and y = h(x).

<L Vi Vi
\ . B ,
0 x 0 X & x
Graph A Graph B Graph C
Yi Yi Y
e - :
0 x 0 X 0
Graph D Graph E Graph F
Answer(d) y=1(x) Graph _,........ceveurrerrmne.
y=8() Graph o ..errrerreene
y=hx) Graph ..., (3}
(& k(x)=x -3
Solve the equation k™ (x) =2.
Answer(e) X = .....oorerrvemerissonnns (2]
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3 f)=x2+x-3 gl =2x+7 h(x) = 2% May June 2013 Code 41

(a) Solve the equation f(x)=0.
Show all your working and give your answers correct to 2 decimal places.

ARSWer(a) X = it OT X = e 4]
M) fe(x)=px®+gx+r

Find the values of p, g and .
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(¢) Find g7'(x).

Answer(c) E7HE) = v s [2]

(d) Find x when h(x) = 0.25.

ABSWeEr(d) X = .o [1]

{e) Find hhh(3).
Give your answer in standard form, correct to 4 signi cant gures.

Answerfe) ... (4]
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7
x+1

4 fix)=4x+3 gx)= (x# -1 h(x) = x? + 5x

{a) Work out
Oct Nov 2013 Code 42

@ h=3),

Answer(a)i) .o (1]

(i) hg(13).

Answer(a}{Il) oo (2]

(b) Find £(x).

Answer(B) T7HX) = v ererersrsnnsssnnees [2)
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() () Solvetheequation f(x) =23.

ANSWER(C)(I} X™ covteceirieeceeeereeees s [2]

(i) Solve the equation h{x)=7.

Show all your working and give your answers correct to 2 decimal places.

Answer(c)(il) x=......coerivenan or x= [5]
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5 (a) fx)=2x—3 g = x}l-l +2 h(x) = 3

(i) Work out f{(4).
May June 2014 Code 41

ARSWEr(@)(A) cooverrerrerererereinreneisisinsninssennes [1]

(i) Work out fh(~1).

AnSWer{@)(I1) .ovvecreieriiiicei e [2]

(iii) Find £7'(x), the inverse of f(x).

Answer(a)(iii) £1E) = o, (2]

(iv) Find ff(x) in its simplest form.

Answer(a)(iv) FX) = cveeinnsrsseene [2]
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(v) Show that the equation f(x) =g(x) simpli esto 22-3x-6=0.

Answer(aj(v)

(vi} Solve the equation 2x*—3x-6=0.

Give your answers correct to 2 decimal places.
Show all your working,

Answer(a)(Vi) x = .....oovvvreirirn

X —3x+2

(b) Simplify Et3r 10

ARSWEF(D) oot
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(3]

(4]

(4]
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6 f(x)=%, x=0 g =1-x h(x)=x*+1
. 1
a) Find fg|—].
@ 5(z) May June 2014 Code 42
ARSWEF(A) ooovivericvnnrccii e sesensrssinns [2]
(b) Find g'(x), the inverse of g(x).
Answer(B) 8700 = iiniinissesssee [1]
(c) Find hg(x), giving your answer in its simplest form.,
Answer(e) hg(x) = .o [3]
(d) Find the value of x when g(x)=7.
Answerfd) X = oo [1]
(e} Solve the equation h{x)=3x.
Show your working and give your answers correct to 2 decimal places,
ANSWEr(8) X = coverireireereeninene. OF X = wiinicinresnnens [4]
() A function k(x) is its own inverse when k='{(x)=k(x).
For which of the functions f(x), g(x} and h(x) is this true?
Answerll) i [1]
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7 f(x)=4-3x g =37 May June 2014 Code 43

(a) Find f(2x) in terms of x.

Answer(a) f{2X) = e, (1
(b) Find ff(x) in its simplest form.
Answer(d) fx) = i [2]
(c) Work out gg(~1).
Give your answer as a fraction,
ARSWEP(T) .o i [3]
(d) Find f-'(x), the inverse of f{x).
Answer(d) THE) = oot [2]

(¢) Solve the equation gf{x) = 1.

AnSwer(e) X = ..o [3)
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fx)=5x-2 g(x) =

T %23 hx) = 2x2 + Tx
x—3
(a) Work out

@ f(2), Oct Nov 2014 Code 42

Answer(@)(1) .oovvvccinirrnieinnnessesnerenens L]

@) hg(17).

Answer(@(li) oo 2]

(b} Solve g(x)=x+13.

Answer(B) X = .ccoveveininrinnen, (1T I I )|
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(¢) Solve h(x) = 11, showing all your working and giving your answers correct to 2 decimal places.

ARSWEr(c) X = ..occvevrinenrennn OF X = oovveeirnrecienenes [9]
(d) Find f-1(z).
Answer(d) T7HE) = i [2]
(e) Solve g'(x)=-0.5.
ABSWEF(E) X = oottt nes i e [1]
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9 ) =2x— 1 g(x) =2 +x h=2%, x40

(a) Find ff(3). May June 2015 Code 43

ARSWEF() oorerercrrecrrivaceasrarsrmnsrarensseseonins [ 2]

{b) Find gf(x), giving your answer in its simplest form.

ABSWEF(B) ovvrivrenrerniescanivenneorerimnersrseserenes |3

(¢) Find £-1(x).

Answer(@) THE) = oo eeissniriennennns [2]

(d) Find h(x) + h(x + 2), giving your answer as a single fraction,

ARSWEr(A) oo e [4]
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10 - =2 2
fxy=2x-1 glx)=x*+x h(x)—x,x#o

(a) Find ff(3).

(b) Find gf(x), giving your answer in its simplest form.

(¢) Find f~'(x).

ARSWEF(Q) oo [2]
ABSWEF(D) vt [3]
................................................. [2]

Answer(c) £71(x)= ..

(d) Find h(x)+ h(x + 2), giving your answer as a single fraction.

ARSWer{d) ..o
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1 Pablo plants x lemeon trees and y orange trees.
(a) (i) He plants at least 4 lemon trees.

Write down an inequality in x to show this information.

Answer(@)(i) ..o (1]
(i) Pablo plants at least 9 orange trees.
Write down an inequality in y to show this information.
Answer(@)(i1) ..o rerseerenssaenes (1]
(iii) The greatest possible number of trees he can plant is 20.
Write down an inequality in x and y to show this information.
Answerf@)(iil) o 1]
{b) Lemon trees cost $5 each and orange trees cost $10 each.
The maximum Pablo can spend is $170.
Write down an inequality in x and y and show that it simplifies to x + 2y = 34,
Answer (b)
(1]
(¢) (i) On the grid opposite, draw four lines to show the four inequalities and shade the unwanted
region.
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24

on JEEETEE

20

18

16

14

12

10

(if) Calculate the smallest cost when Pablo buys a total of 20 trees.

Answer(Q)(i) 3 .....isiniesnsnirnnen 2]

May June 2012 Code 42
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2 Jay makes wooden boxes in two sizes. He makes x small boxes and y large boxes.
He makes at least 5 small boxes.
The greatest number of large boxes he can make is 8.
The greatest total number of boxes is 14.
The number of large boxes is at least half the number of small boxes,

(a) () Write down four inequalities in x and y to show this information.

Answer(a)(i)

FARFEAREORENETARTENNNENEANERNRUAN
..................................

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

(ii) Draw four lines on the grid and write the letter R in the region which represents these
inequalities.

15

14

13 JERUONR JOON S - A O

10 R S N S OV S NG SO N W S S

11 5 PN S A

4 J S SN NN RO SN U AU WOUUG S NUURF SO UM S VO UM VS SUUUS SOOUS SUOOS SN OO (NN (UUUS: SUUNE UOTS O NS SR N S

(5]
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(b) The price of the small box is $20 and the price of the large box is $45.

(i) 'What is the greatest amount of money he receives when he sells all the boxes he has made?

Answer(BJ(D}S ... renerseees [2]
(ii) For this amount of money, how many boxes of each size did he make?
Answer(B)(1) ..o small boxesand ... large boxes [1]
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3 {a) Luk wants to buy x goats and y sheep. May June 2013 Code 43
(i) He wants to buy at least 5 goats.
Write down an inequality in x to represent this condition.
Answer(@)(1) ..o e [1]
(i) He wants to buy at least 11 sheep.
Write down an inequality in y to represent this condition.
Answer(@1) oo [11
(ii) He wants to buy at least 20 animals.
Write down an inequality in x and y to represent this condition.
Answer(@)(Ii) oo [1]

(b) Goats cost $4 and sheep cost $8.
The maximum Luk can spend is $160.

Write down an inequality in x and y and show that it simpli esto x-+2y <40,

Answer(b}

1]
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(c) (@ On the grid below, draw four lines to show the four inequalities and shade the unwanted
regions,

\

40 5

30t

20

cepashe

105

(i) Work out the maximum number of animals that Luk can buy.

Answer(C)(i1) ..oeeeieviennieesesesiessnesiene [2]

388



[GCSE - Cambridge MATHEMATICS - P4 Ch12 - Linear Pregramming

4 ) Oct Nov 2013 Code 41
f § Lz
4 . ..... H ;
3 REPPHISG o
2 M Ll
1 it
7 : L
il i S
0 ! g
1 2 3 4 5 6 7 8 5 10 I
(a) Find the equations of the lines L, Z, and L,.
Answer(@) L ..cvvvcnniiiicerrroininneane
Ly s
Ly i [5]

{b) Write down the three inequalities that de ne the shaded region, R.

Answer(B) ...
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(¢) A gardener buys x bushes and y trees.
The cost of a bush is $30 and the cost of a tree is $200.
The shaded region R shows the only possible numbers of bushes and trees the gardener can buy.

(i) Find the number of bushes and the number of trees when the total cost is $720,

Answer(C)(i) .o, bushes

...................................... trees [2]

(ii) Find the number of bushes and the number of trees which give the greatest possible total cost.
Write down this greatest possible total cost.

Arswer{e)(i1) .ovvveveieneecrcee e bushes
.......................................... trees
Greatest possible total cost=5 ... [3]
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5 Sima sells x biscuits and y cakes.
May June 2015 Code 42
(a) (i) She sells at least 100 biscuits.

Write down an inequality in x.

Answer(aj(i) .o [1]
(i) She sells at least 120 cakes.

Write down an inequality in y.

Answer(al(il) .ooovvviiieiiccecee e, [1]
(iii) She sells a maximum of 300 biscuits and cakes altogether.

Write down an inequality in x and y.

Answer{@l(iii) .cooveeeeeereiecrrr e s [1]

(iv) Sima makes a profit of 40 cents on each biscuit and 80 cenis on each cake.
Her total profit is at least $160.

Show that x + 2y = 400.

Answer(a)(iv)

(1]
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(b) Onthe grid, draw four lines to show the four inequalities and shade the unwanted regions.

Yy
4
400+
300
200
100
0 N
100 200 300 400 500
[6]
(c) Calculate Sima’s maximum profit.
Give your answer in dollars.
ABSWEP(E) § ooveceieceec e [2]
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6  Sima sells x biscuits and y cakes.

(a) (i) She sells at least 100 biscuits.

Write down an inequality in x.

AnsWer{(a){I) oo [1]
(if) She sells at least 120 cakes.

Write down an inequality in y.

Answer(@)(ii) ....ovviniceccvieninisienicnsiiennns [1]
(iii) She sells a maximum of 300 biscuits and cakes altogether.

Write down an inequality in x and y.

Answer(@)(iii) ......c.cocoovevvirecniecinnssenn. [1]

(iv) Sima makes a profit of 40 cents on each biscuit and 80 cents on each cake.
Her total profit is at least $160.

Show that x + 2y = 400,

Answer(a)(iv)

[1]
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(b) On the grid, draw four lines to show the four inequalities and shade the unwanted regions.

y
|
400
300 bbbt T e e
200
100
0 H g § -
100 200 300 400 500
(6]
(¢) Calculate Sima’s maximum profit.
Give your answer in dollars.
ARSWEr(C) § v [2]
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May June 2012 Code 43

Diagram 1 Diagram 2 Diagram 3

The diagrams show a sequence of dots and circles.
Each diagram has one dot at the centre and 8 dots on each circle.
The radivs of the first circle is | unit.

The radius of each new circle is 1 unit greater than the radius of the previous circle.

(2) Complete the table for diagrams 4 and 5.

Diagram 1 2 3 4 5
Number of dots 9 17 25
Area of the largest circle T 4z 9%
Total length of the circumferences of the circles 2 6r 127

(b) (i) Write down, in terms of », the number of dots in diagram ». “
Answer(B)(i) —......oooveecerreeeessrersrssinens (2]
(ii) Find n, when the number of dots in diagram » is 1097.
Answer@)() n=" .. orrerseremrrnern (21
(c) Write down, in terms of # and =, the area of the largest circle in |
(i) diagramn,
AnSWer(c)(i) ..eeverrmsesssrrssersneins (1}
() diagram 3n.
Answer(C)(i) ......urerersssescasarascenes (1]
(d) Find, in terms of # and =, the total length of the circumferences of the circles in diagram ».
ANSWEP(E) oo errrrssesssessessressraas (2]
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2

Consecutive integers are set out in rows in a grid.

(a) This grid has 5 columns.

11

16

21

26

31

2 3 4
s |9
12 1:3 14
22 23 24
27 28 29
32 33 34

Qct Nov 2012 Code 42

10

15

20

25

30

35

The shape drawn encloses five numbers 7,9, 13, 17 and 19. This is the » = 13 shape.

In this shape, a=7,b=9,c=17and d= 19,

(i) Calculate bc — ad forthe » =13 shape.

(ii) Forthe 5 column grid, a=n — 6.

Answer(@D)  ...cmrserserssseesssiren (1]

Write down b, ¢ and 4 in terms of » for this grid.

(iii) Write down bc — ad in terms of n.
Show clearly that it simplifies to 20.

Answerfa)(iii)

Answer(@(i) b= .....coreerererereseseeseens

(2]
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(b) This grid has 6 columns, The shape is drawn for #= 10,

13

19

25

31

14

20

26

32

3 4 5
9 10 | 1t
15 | 16 | 17
21 22 23
27 28 29
33 34 35

(i) Calculate the value of be — ad for n=10.

(i) Without simplifying, write down bc — ad in terms of » for this grid.

(¢) This grid has 7 columns.

1
g 9
15 16
22 23
29 30

10

17

24

31

Answer(b)(ii)
4 5 6
11 12 13
18 19 20
25 26 27
32 33 34

Show clearly that bc — ad =28 for n=17.

Answer(c)

12

18

24

30

36

Answer(b)(i)

14

21

28

35

(1]
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3 (a) Complete the table for the 6th term and the »th term in each sequence.

Sequence 6th term nth term
A 11, 9, 7, 5, 3
B 1, 4,9, 16, 25
C 2, 6, 12, 20, 30
D 3, 9, 27, 81, 243
E 1, 3, 15, 61, 213

Qct Nov 2012 Code 43

(b) Find the value of the 100th term in

(i) Sequence 4,

Answer(b)(1)

(ii) Sequence C.

Answer(b)(ii)
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(c) Find the value of # in Sequence D when the 7th term is equal to 6561.

Answer(c) n =

(d) Find the value of the 10th term in Sequence .

Answer(d)
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Star 1 Star 2 Star 3

The diagrams show a sequence of stars made of lines and dots. May June 2013 Code 41

(a) Complete the table for Star 5, Star 7 and Star ».

Star 1 | Star2 | Star3 | Star4 | Star3 Star 7 | Starn

Number of lines 10 20 30 40

Number of dots 11 21 31 41

(4]
{b) The sums of the number of dots in two consecutive stars are shown in the table.
Star 1 and Star 2 Star 2 and Star 3 Star 3 and Star 4
32 52 72
Find the sum of the number of dots in
(i) Star 10 and Star 11,
(ii) Star » and Star (n + 1),
Answer(B)L) .o (1
(iif) Star (»+ 7) and Star (n + 8).
Answer(B)(ii) oo [1]
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(c) The total number of dots in the rst » stars is given by the expression 5#+ 6n .
() Show that this expression is correct when n =3,

Answer(c)(iy

(2]
(i) Find the total number of dots in the rst 10 stars.
ARSWEr(E)(ii) worvcreosrnsssssssssssessesress (1]
(d) The total number of dots in the st » starsis 5#* - 6n.
The number of dots in the (#+ 1)th star is 10(n + 1) + 1.
- Add these two expressions to show that the total number of dots in the rst (n + 1) stars is
Sr+ 1R +6(n+1).
You must show each step of your working.
" Answer(d)
[4]
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5 (3

| =1
1+2 =3
1+2+3 =6
1+2+3+4 =10

(i) Write down the next line of this pattern.

Answerfa)(i)

(ii) The sum of the rst # integers is %(n +1).

Show that k= 2.

Answer(a)(ii)

(iii) Find the sum of the rst 60 integers.

Answer(a)(iii)

(iv) Find » when the sum of'the rst » integers is 465.

V) 1+2+3+4+.....+x

Answer(a)(iv) n=

_ (1=3)(=7)
-

Write x in terms of 7.

Answer{a)(v) x =

Qct Nov 2013 Code 41
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(» 12 =1
13 +2° =9
P+23+33 | =36
1P+23+374 4 =100

() Complete the statement.

P+ 433443453 = s = (v, ) [2]

(ii) The sum of the rst » integers is %(n +1).

Find an expression, in terms of #, for the sum of the st u cubes.
Answer(B)(A1) .ccovvinircieiiereie i [1]

(iii) Find the sum of the rst 19 cubes.

Answer(B)I1) v [2]

403



IGCSE - Cambridge

MATHEMATICS - P4

Ch13 - Sequences

6 Complete the table for the following sequences.
The rst row has been completed for you.

(2)
(b)
©
(d)

Oct Nov 2013 Code 42

Sequence Next two terms nth term
I 5 9 13 17 21 dn-13
12 21 30 39 [3]
80 74 68 62 [3]
1 8 27 64 [2]
2 10 30 68 [2]
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7 The rst four diagrams in a sequence are shown below. Oct Nov 2013 Code 43

Diagram 1 Diagram 2 Diagram 3 Diagram 4

The diagrams are made from dots (e) and squares () joined by lines.

(a) Complete the table.

Diagram 1 2 3 4 5 ' n
Number of dots 6 9 12
Number of squares 0 1 3 ' %n(n -1)
Number of triangles 4 9 16
Number of lines 9 18 30 45 63 3+ 1)n+2)
(9]
(b) Which diagram has 360 lines?
Answer(B) .ovecniiirvrerrneernsenenns. [2]
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Diagram 1 Diagram 2 Diagram 3 Diagram 4

The rst four diagrams in a sequence are shown above.

The diagrams are drawn using white squares [ | and grey squares [ Oct Nov 2014 Code 41

(a) Complete the columns in the table for Diagram 4 and Diagram n.

Diagram I 2 3 4 | n

Number of white squares 12 20 28

Number of grey squares 0 1 4
Total number of squares | 12 | 21 | 32 |t m+5)
16]
(b) Work out the number of the diagram which has a total of 480 squares.
ARSwer(b) .o [2]
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(¢) The total number of squares in the rst r diagrams is

M

(i)

(iii)

%rﬁ +pn2 +gn.

Use n=1in this expression to show that p+g= 11%.

Answer(c)(i)

(1]
Use #=2 in the expression to show that 4p+2g= 30%.
Answer(c)(ii}
(2]
Find the values of p and ¢.
Answer(c){iil) P = ..ccocicimoninnennn
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Layer 1

Oct Nov 2014 Code 42

Layer2

Layer 3

The diagrams show layers of white and grey cubes.
Khadega places these layers on top of each other to make a tower.

(a) Complete the table for towers with 5 and 6 layers.

Number of layers 1 2 3 4 3 6

Total number of white cubes 0 1 6 15

Total number of grey cubes | 5 9 13

Total number of cubes 1 6 15 28

(4]
(b) (i) Find, in terms of », the total number of grey cubes in a tower with » layers.

Answer(B)(1) e rnnrenssses e 12

(ii) Find the total number of grey cubes in a tower with 60 layers.
Answer(B)(I1) oo [1]

(iii) Khadega has plenty of white cubes but only 200 grey cubes.
How many layers are there in the highest tower that she can build?

Answer(B)(I1) ..o [2]
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(¢) The expression for the total number of white cubes in a tower with » layers is pn? -+ g + 3.

Find the value of p and the value of g.
Show all your working.

ANSWEr{C) D= (oot

(d) Find an expression, in terms of », for the total number of cubes in a tower with # layers.
Give your answer in its simplest form.

ABSWEr(d) e [2]
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10  The first four terms of sequences A, B, C and D are shown in the table.

Sequence || Istterm | 2ndterm | 3rdterm | 4thterm | Sthterm || nthterm
1 2 3 4
A 3 r} 3 5
B 3 4 5 6
c -1 0 1 2
D -3 0 5 12

(a) Complete the table.

May June 2015 Code 43
(8]

(b) Which term in sequence A is equal to % ?
AnSWerfh) ....coviiiicii s [2]

(¢) Which term in sequence D is equal to 7257
ARSWER(C) oo crreeseennniinn [2]
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0580/43/M/1/13
11 The first four terms of sequences A, B, C and D are shown in the table.
Sequence | Istterm | 2ndterm | 3rdterm | dthterm | “5thterm nth term
' 1 2 3 4
A 3 i 3 5
B 3 4 3 6
C -1 0 1 2
D -3 0 5 12

(a) Complete the table.

(8]

(b) Which term in sequence A is equal to % 7
ARSWEr(B) .o |2]

(¢) Which term in sequence D is equal to 7257
ANSWEF(T) .ot [2]
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0580/43/M/1/16
12

Diagram 1 Diagram 2 Diagram 3

Each diagram is made from tiles in the shape of equilateral triangles and rhombuses.

The length of a side of each tile is 1 unit.

(a)} Complete the table below for this sequence of diagrams.

Diagram 1 2 3 5
Number of equilateral triangle shaped tiles 2 3 4 6
Number of rhombus shaped tiles 1 3 6
Total number of tiles 3 6 10
Number of 1 unit lengths 8 15 24
(6]
(b) () The number of 1 unit lengths in Diagram » is n + 4n + p.
Find the value of p.
.................................................. [2]
(i) Calculate the number of 1 unit lengths in Diagram 10.
................................................... [1]
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UPPER AND LOWER BOUND (2018)

1.

(a) TIn 2017, the membership fee for a sports club was $79.50 .
This was an increase of 6% on the fee in 2016.

Calculate the fee in 2016.

(b) On cne day, the number of members using the exercise machines was 40, correct to the nearest 10.
Each member used a machine for 30 minutes, correct to the nearest 5 minutes.

Caiculate the lower bound for the number of minutes the exercise machines were used on this day.

. min [2]

(c) On another day, the number of members using the exercise machines (£), the swimming pool () and
the tennis courts (7°) is shown on the Venn diagram.

%

() Find the number of members using only the tennis courts.

- [1]
(i) Find the number of members using the swimming pool.

. [11

(iii) A member using the swimming pool is chosen at random.
Find the probability that this member also uses the tennis courts and the exercise machines.

21
(v) Find n(Tn(EUS)).

- [1]
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RATIO AND PROPORTION (2018)

1.

Adele, Barbara and Collette share $680 in the ratio 9: 7 : 4.

(a) Show that Adele receives $306.

(1]
(b) Calculate the amount that Barbara and Coliette each receives.
Barbara $ ..o
Collette $ ovierrererer v cermrraerrrrn e erersinees [31
(¢) Adele changes her $306 into euros (€) when the exchange rate is €1 = $1.125 .
Calculate the number of euros she receives,
(d) Barbara spends a total of $17.56 on 5kg of apples and 3kg of bananas.
Apples cost $2.69 per kilogram.
Calculate the cost per kilogram of bananas.

(e) Collette spends half of her share on clothes and % of her share on books.

Caleulate the amount she has left,

. [3]
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PERCENTAGES (2018)

1.

{a) Here is a list of ingredients to make 20 biscuits.

2609 of butter
5009 of sugar
6509 of flour
425 g of rice

() Find the mass of rice as a percentage of the mass of sugar.

. %11
(ii) Find the mass of butter needed to make 35 of these biscuits.
- sl2]
(iii) Michel has 2kg of each ingredient.
Work cut the greatest number of these biscuits that he can male.
................................................. [3]
() A company makes these bisenits at a cost of $1.35 per packet.
These biscuity are sold for $1.89 per packet.
() Calculate the percentage profit the company makes on each packet.
............................................ % [3]
(i) The selling price of $1.89 has increased by 8% from last year.
Calculate the selling price last year,
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(¢} Over a period of 3 years, the company’s sales of biscuits increased from 15.6 million packets to

20.8 million packets.

The sales increased exponentially by the same petcentage each year.

Calculate the percentage increase each year,

(d) The people who work for the company are in the following age groups.

Group A Group B Group C
Under 30 years 30 to 50 years Owver 30 years
The ratio of the number in group A to the number in groupBis 7 : 10.

The ratic of the number in-group B to the number in-group Cis  4: 3.

(i) Find the ratio of the number in group A to the number in group C.
Give your answer in its simplest form.

(i) There are 45 people in group C.

Find the total number of people whe work for the company.
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SIMPLE AND COMPOUND INTEREST (2018)

1.
(a) Rowena buys and sells clothes.
(i) Shebuys a jacket for $40 and sells it for §45.40 .

Calculate the percentage profit.

ceenesnnenes 96 [3]
(i) She sells a dress for $42.60 after making a profit of 20% on the cost price.

Calculate the cost price.

(b) Sara invests $500 for 15 years at a rate of 2% per year simple intercst,

Caleulate the total interest Sara receives.

OO I
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(c) Tomas has two cars.

() Thevalue, today, of one car is $21000.
The value of this car decreases exponentially by 18% each year.

Calculate the value of this car after 5 years.
Give your answer correct to the nearest hundred dolflars.

(i) Thevalue, today, of the other car is $15 000,
The value of this car increases exponentially by x% each year.

After 12 years the value of the car will be $42190.

Caleulate the value of x.

418



LINEAR EQUAETIONS (2018)

1.
(2) Simplify.

M G

() 18x%5 = 257

(i) Gaﬂ

(b} In this part, all measurements are in metres.

5x -9

w

3x+7

The diagram shows a rectangle.
The area of the rectangle is 310m?,

Work out the value of w.
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SIMULTANEOUS EQUATIONS (2018)

1.
(@) Factorise.

(0 2mn+m*—6n—3m

o [2

(i) 4°~81
S
(iii)y *-61+8
v [2]
{b) Rearrange the formula to make x the subject.
x
x= . [4]
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(c) Solve the simultaneous equations,
You must show all your warking,

%x—3y=9
S5x+y=28

@ mrd mo
() Show that this equation can be written as  6m° +25m+16 = 0.

[3]

(ii) Solve the equation Gm®+25m+16=10,
Show all your working and give your answers comrect to 2 decimal places.

F SO o b 7 LSOO | ||
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FACTORISING (2018)

1.

(@) Factorise,

(i) 2mn+m*—6n—"3m

o [2]
@iy 4y*-81
v 1]
@iii) £*-6t+8
we [2]
{b) Rearrange the formula to make x the subject.
b= 2m—x
- x
XZ s eseenes (4]
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(©) In ashop, the price of a monthly magazine is $m and the price of a weckly magazine is $(m—0.75).
One day, the shop receives

«  $168 from selling monthly magazines
+  $207 from selling weekly magazines.
The total number of these magazines sold during this day is 100.

() Show that 50m*—225m+63 = 0.

13]

(i) Find the price of a2 monthly magazine.
Show all your working.
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QUADRATIC EQUATIONS (2018)

1‘

(1) Factorise.

() 2mn+m:—6n—"3m

(i) 4y*-81

(i) £-6i+8

() Rearrange the formula to make x the subject,

424

2]

FE O I



(¢} Solve the simultaneous equations.
You must show all your working,

%x“3y= 9
Sx+y=28

3 4
@ med m o °

(i) Show that this cquation can be written as  6m” +25m+16 = 0.

(i) Solve the equation 6m>-+25m+-16 = 0.
Show all your working and give your answers correct to 2 decimal places.

M vreereseens T rececenenn [4]
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INDICES (2018)

1.
(a) Simplify.

M G

e [2]
(i) 18x%° - 2xp?
(7]
N EA
(iii) (ﬁ)
L1
(b) Inthis part, all measurements are in metres.
5x-9
W NOT TO
SCALE
3x+7
The diagram shows a rectanple.
The atea of the rectangle is 310mZ.
Work out the value of w.

426






{iv) Calculate the area of the pentagon.

Yl

(b)
3 R
1
1
[]
1
> :
F ; 0
E 5cm
]
; NOTTC
E SCALE
Dbmmmmommmmmcmmm iy ¢
, 4 ’
- ’ dem
4 8¢m B

The diagram shows a cuboid.
AB = §em, BC =4cem-and CR = Sem.

(i) : Write-down the number of planes-of symmetry-of this cuboid.

-1

(i) Calculate the angle between the diagonal AR and the plane BCRQ.

. [4]
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SYMMETRY (2018)

@

NOT TO
SCALE
5B
In the pentagon ABCDE, angle ACB = angle AED = 90°.
Triangle ACD is equilaleral with side length 12em.
DE=BC = 6cm.
(i) Calculate angle BAE.
Angle BAE = . vvvenmnsesaensinasenne. [4]
(ii) Calkeulate 45.
AB = .. em [2]
(iii) Calculate AL,
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(iv) Calculate the area of the pentagon.

ereeseresennennen G [4]
(b
hy kR
i
1
]
]
P i 0
i Scm
]
| NOTTO
; SCALE
Dhivacmmmmmms e m e n o e NS C
/" 4em
4 Soem B
The diagram shows a cuboid,
AB=8cm, BC=4cem and CR = Sem,
(i) Write down the munber of planes of symmetry of this cuboid.
. 1]
(i} Calculate the angle between the diagonal AR and the plane BCRQ.
. [4]
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CIRCLE THEOREM (2018)

1.

(a) The exterior angle of a regular polygon is & and the interior angle is 8x°,

Caleulate the number of sides of the polygon.

- 13]
(b)
C
i NOTTO
SCALE
D g B
A

4, B, Cand D are points on the circumterence of the circle, centre O.

DOB is a straight line and angle DAC = 58°.

Find angle CDB.

Angle CDB = ..vvvercincnioresssseenvrverssnnes 3]
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(©)

R NOT TO

SCALE
|
P
o

P, O and R are points on the circumference of the cirele, centre O,
PO is paraliel to QR and angle POQ = 48°.

(i) Find angle OPR.

Angle OPR = ... [2]
(i) The radius of the cirels is 5.4cm.

Calculate the length of the major arc PQ.

.. em [3]



CONSTRUCTIONS AND LOCI (2018)

1.

The scale drawing shows two boundaries, 48 and BC, of a field 4BCD.
The scale of the drawing is 1cm represents §m.

Scale: lem to 8m

(a) The boundaries CD and AD of the field are each 72m long,

(i) Work out the length of CD and 4D on the scale drawing.

(ii) Using a ruler and com passes only, complete accurately the scale drawing of the field.
(b) Atreein the field is
*  eguidistant frora 4 and B
and '

*  equidistant from A8 and BC.

On the scale drawing, construct two lines to find the position of the tree,
Use a siraight edge and compasses only and leave in your construction arcs.
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PLOTTING CURVES (2018)

1.
@ O y=2"
Complete the table.
x 0 1 2 3 4
y 2 4 8
[2]
(ii) y=1d—x?
Complete the table.
X 0 1 2 3 4
¥ 13 10 5
[2]
(b) Onthe grid, draw the graphs of y=2* and y=14-x° for 0<x<4.
y
A
16 :
144 ]
3 T
12
10
8
6
4
2
0 -
y 3 4
i ] i !
-2 1 3 1 |
[6]
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(¢) Use your graphs to solve the equations.

@ 2°=12
x= - ]
(i) 2°=14~x
(d) (D Onthe grid, draw the line from the point (4, 2) that has a gradient of —4. [1]
(i) Complete the statement,
This straight ling is @ ..ooweernnsscciscsscenes to the graph of y= 14~57
at the point (.cvevrs ; vovererens ). 2]
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GRAPHICAL SOLUTION OF EQUATIONS
(2018)

1.
@ O y=2°
Complete the table.
x 0 1 2 3 4
¥ 2 4 3
[21
(i) y=14—x"
Complete the table.
x 0 1 2 3 4
¥ 13 10 5
(2]
(b) On the grid, draw the graphs of y=2° and y=14-x* for 0<x< 4.
y
'
16
14
12
10+
8
6
4
2
0 -
P 3 4
I i |
-2 1 i i
(6]
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(¢) Use your graphs to solve the equations.

i =12
x= 1]
(i) 2°=14-x2
(d (@) Onthe grid, draw the line from the point {4, 2) that has a gradient of —4, [1]

(ii) Complete the statement.
This straight line is @ ......c.cocccnsmmecerncinnennns, to the graph of y = 14—x*

at the point (o 5 coorerens ). [2]
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