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(I) Number 

(!) Number and language 

0 Exercises 1.1-1.s 

1 List all the prime numbers between 80 and 100. (2 marks) 

2 List all the factors of the following numbers: 

W~------------------------------0=~ 
(b) 200 ................................................................................................................................ (2 marks) 

3 List the prime factors of the following numbers and express them as a product of prime 
numbers: 

(a) 25 .................................................................................................................................. (2 marks) 

~~------------------------------0-~ 
4 Find the highest common factor of the following numbers: 

(a) 51, 68, 85 ...................................................................................................................... (2 marks) 

(b) 36, 72, 108 .................................................................................................................... (2 marks) 

5 Find the lowest common multiple of the following numbers: 

(a) 8, 12, 16 ........................................................................................................................ (2 marks) 

(b) 21
, 42

, 6 ......................................................................................................................... (2 marks) 

0 



Topic l Number 

0 Exercise I .6 

1 State whether each of the fo llowing is a rationa l or irrat iona l number: 

(a) 2.5 ................................................................................................................................... (1ma~) 

(W 0.14 ................................................................................................................................. (1ma~) 

(c) Jf7 ................................................................................................................................. (1 mark) 

(d) - 0.03 ............................................................................................................................... (1 mark) 

(e) Ji44 ............................................................................................................................... (1 mark) 

(f) $x./2 .......................................................................................................................... (1mark) 

(g ) 
mark) 

2 (a) Draw and name three different so lid shapes where the surface area is li ke ly to be a 
rationa l number. 

0 

(b) On each of your shapes write on t he dimens ions wh ich make th is true. 
(Do not work out the surface area) . 

(3 marks) 

(3 marks) 



Chapter l Number and language 

3 (a) Draw two different, compound, two-dimensional shapes (a compound shape is made up 
of more than one shape) where the total area is likely to be an irrat iona l number. 

(b) Wr ite on the dimensions of each shape. 
(Do not work out the area.) 

(2 marks) 

(2 marks) 

4 (a) Draw three different so lid shapes where the vo lume is likely to be an irrationa l number. 

(b) On each of your shapes write on the dimensions which make this true. 
(Do not work out the volume.) 

(3 marks) 

(3 marks) 

• 



Topic l Number 

0 Exercises 1.7-1.9 

1 Without a calculator work out the following : 

(a) Jo.al .............................................................................................................................. (1 mark) 

(b) 

2 Without a calculator work out the following : 

(a)~ .......................................................................................................................... (2marks) 

(b) 

0 Exercise I • I o 

1 A hang-glider is launched from a mountainside. It climbs 650 m and then starts its descent. 
It descends 1220 m before landing. 
(a) How far below the launch point was the hang-glider when it landed? 

------------------------------- "-~ 
(b) If the launch point was at 1650 m above sea level, at what height above sea level did it 

land? 

------------------------------- "-~ 
2 A plane flying at 8500 m drops a sonar device onto the ocean floor. If the sonar falls a total of 

10200m, how deep is the ocean at this point? 

........................................................................................................................................ (2marks) 

0 



Chapter 2 Accuracy 

0 Accuracy 

0 Exercises 1..1-1..3 

1 Round the following numbers to the nearest 10, 100 or 1000 as shown in brackets: 

(a) 47 (10) ............................................................................................................................ (1 mark) 

(b) 1250 (100) ...................................................................................................................... (1 mark) 

(c) 524700(1000) ................................................................................................................ (1 mark) 

2 Write the following numbers to the number of decimal places indicated in brackets: 

(a) 4.98 (1 d.p.) .................................................................................................................... (1 mark) 

(b) 18.04 (1 d.p.) .................................................................................................................. (1 mark) 

(c) 0.0048 (2 d.p.) ................................................................................................................ (1 mark) 

3 Write the following numbers to the number of significant figures written in brackets: 

(a) 15.01 (1 s.f.) .................................................................................................................... (1 mark) 

(b) 0.042 99 (2 s.f. ) ............................................................................................................... (1 mark) 

(c) 3.04901 (3 s.f. ) ............................................................................................................... (1 mark) 

0 Exercise 1..4 

1 Without using a calculator, estimate the answers to the following calculations: 

(a) 47 x 3.8 
18.8 .......................................................................................................................... (1mar~ 

(b) Jl40 
2.i ........................................................................................................................... (2marks) 

2 Estimate the shaded area of the shape below. Do not work out an exact answer. 

r 
14( o .. ,m 

18.8cm 

....................................................................................................................................... (3 marks) 

• 



Topic l Number 

0 Exercise 2.s 
1 Two pieces of wood measure 14.5 m and 9.4m, both correct to 1 d .p. What is the lower li mit 

of the ir tota l length? 

........................................................................................................................................ (2marks) 

2 A car ho lds 70 li tres of petrol correct to the nearest li tre . 
Its fue l economy is 12 km per li tre to the nearest kilometre . 
Write down, but do not work out, the ca lcu lat ion for the upper li mit of the distance the car 
can trave l. 

........................................................................................................................................ (2marks) 

3 A school has 1500 students correct to the nearest 100. 
The cost to run the schoo l is $720000 to the nearest $10000. 
Wri te down, but do not work out, the ca lcu lation fo r the lower li mit of the cost per student . 

........................................................................................................................................ (2marks) 

0 



Chapter 2 Accuracy 

0 Exercise 2.6 

1 Calculate upper and lower bounds for the following calculations, if each of the numbers is 
given to the nearest whole number: 

(a) 15 x 25 .. 

-------------------------------0-~ 
(b) 128 x 22 .. 

-------------------------------0-~ 
(c) 1000 x 5 .. 

-------------------------------0-~ 
(d)-'-

4. 

-------------------------------0-~ 
(e)~ 

6Q. 

-------------------------------0-~ 
2 Calculate upper and lower bounds for the following calculations, if each of the numbers is 

given to one decimal place: 

(a) 2.4+ 14.1. 

-------------------------------0-~ 
(b) 3.3 x 8.8 .. 

-------------------------------0-~ 
(c) 100.0 x 4.9 .. 

-------------------------------0-~ 
(d) 21 .6-1 2.2 .. 

-------------------------------0-~ 
(e) (0.4-0.1)1. 

3 If a = 18 and b = 22, both to the nearest whole number, between what limits 

is~? 

........................................................................................................................................ (4 marks) 

• 



Topic l Number 

0 Exercise 2.7 

1 A town isto be bu ilt on a rectangu lar plot of land measuring 3.7km by 5.2km, both figures 
correct to 1 d.p. What are the upper and lowe r li mits for the area of the town? 

........................................................................................................................................ (2 marks) 

2 303 degrees Kelvin is equ iva lent to 30 degrees Cels ius . Both figures are given to t he nearest 
degree. 

(a) What is the maximum percentage error in each case? . 

-------------------------------U=~ 
(b) Explain why the percentage errors are different .. 

3 1 mil e equa ls 1.6093 km, correct to 4 d.p. 

• 

If a distance is 7 miles correct to the nearest mil e and 12 km correct to the nearest kilometre, 
between what are the li mits, in kil ometres, of the distance? 

........................................................................................................................................ (4 marks) 



Chapter 3 Calculations and order 

@ Calculations and order 

0 Exercises 3.1-3.2 

1 Represent the inequality - 1 ~ x < 4 on the number line given . 

- 2 - 1 (2 marks) 

2 Write the following sentence using inequality signs . 
The finishing time (t seconds) of runners in a school 100 m race ranged from 12.1 seconds to 
15.8 seconds . 

.......................................................................................................................................... (1 mark) 

3 Write the following decimals in order of magnitude, starting with the smallest: 
0.5 0.055 5.005 5.500 0.505 0.550 

.......................................................................................................................................... (1 mark) 

0 Exercises 3.3-3.S 

1 Using the correct order of operations, calculate the answer to the following without the use 
of a calculator: 
(a)(25-2) x 10+4 

......................................................................................................................................... (1ma~ 
(b)25-2 x 10+4 

------------------------------- "-~ 
(c) 25 - 2 x (10+4) 

------------------------------- "-~ 
2 In the calculations below, insert any brackets that are necessary to make each calculation 

correct: 

(a) 15-:-3+2-:- 2 = 6 ........................................................................................................... (1 mark) 

(b) 15-:-3+2-:- 2 = 3.75 ...................................................................................................... (1 mark) 

(c) 15-:-3+2-:- 2 = 1.5 ........................................................................................................ (1 mark) 

3 Work out the following calculation without a calculator: 

S+! x
4 

_ 3 .................................................................................................................. (2 marks) 

0 



Topic l Number 

0 Integers, fractions, decimals 

and percentages 

0 Exercises 4.1-4.4 

1 Eva luate the fo ll owing without a calcu lator: 

(a) i of32 ............................................................................................................................ (1 mark) 

(b) ? of72 ............................................................................................................................ (1 mark) 

(c) "fa of 65 ........................................................................................................................ (2 marks) 

2 Change the fo ll owing mixed numbers to improper fractions: 

(a) 6~ .................................................................................................................................. (1 mark) 

(b) 3 f., ................................................................................................................................. (1 mark) 

3 Without a calcu lator, change the fo ll owing improper fract ions to mixed numbers: 

(a ) ~ .................................................................................................................................... (1 mark) 

(b) -W ................................................................................................................................... (1 mark) 

4 Without a calcu lator, write t he fo llowing fract ions as decima ls: 

(a ) 3fo- ................................................................................................................................. (1 mark) 

(b) 7* ·································································································································· (1mark) 

(c) "fu .................................................................................................................................. (2 marks) 

5 Without a calcu lator, comp lete the table below, g iving fract ions in their lowest terms. 

Fract ion Decimal Pe rcentage 
(a) 0.75 (1 mark) 

(b) ~ (1 mark) 

(<) 
6.5% (1 mark) 

(d) 3.08 (1 mark) 

(e) (1 mark) 

(0 1.01 (1 mark) 

0 



Chapter 4 Integers, fractions, decimals and percentages 

0 Exercise 4.S 

1 Work out the following using long division, giving your answer to 2 d.p.: 

(a) 4569-:- 12 

(2 marks) 

(b) 125-:- 0.1 3 

(3 marks) 

0 Exercises 4.6-4.1 o 

1 Evaluate the following without a calculator, leaving your answer as a fraction in its simplest 
form : 

(a) 3~ - 1~ 
S 6 .. 

-------------------------------0-~ 
(b) ~ - 2~+ 1~ 

8 9 3 .. 

2 Evaluate the following without a calculator, leaving your answer as a fraction in its simplest 
form : 

(a) ~x1~ 
S 9 .. 

(b) -- 1- S -( 4 ' ) 2 
9 S 3 .. 

3 Change the following fractions to decimals : 

(a) 3~ 
•------------------------------0-~ 

(b) 5!. 
'------------------------------0-~ 

• 



Topic l Number 

0 Exercise 4. I I 

1 Convert each of the fo ll owing recurring decima ls to fract ions in the ir simplest form : 

(a) 0.56 

-------------------------------U=~ 
(b) 1.308 

2 Without us ing a ca lcu lator, evaluate 0.38 - 0.25 by converting each dec ima l to a fract ion first . 

........................................................................................................................................ (4 marks) 



Chapter 5 Further percentages 

0 Further percentages 

0 Exercises S.1-S.3 

1 Express the fo llowing as percentages: 

(a) 0.25 ................................................................................................................................. (1 mark) 

(b) 0.6 ................................................................................................................................... (1 mark) 

(c) i ..................................................................................................................................... (1 mark) 

(d) i ..................................................................................................................................... (1 mark) 

2 Eva luate the fo ll owing : 

(a) 25% of 200 ..................................................................................................................... (1 mark) 

(b) 75% of 200 ..................................................................................................................... (1 mark) 

(c) 121% of 400 .................................................................................................................. (1 mark) 

(d) 130% of $300 ................................................................................................................. (1 mark) 

(e) 60% of S200 ................................................................................................................... (1 mark) 

(f) 62.5% of 56 .................................................................................................................. (2 marks) 

3 In a street of 180 houses, 90 of the houses have on ly one occupant, 45 have two occupants, 
36 have three occupants, and the rema inder have four or more occupants. 

(a) Calcu late the percentage of houses with less t han four occupants . 

(b) Calcu late t he percentage of houses with four or more occupants. 
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4 Simplify each of the fo ll owin g fractions (i), then express them as a percentage (ii): 

(a)* 

m --------------------------------"-~ 
00 --------------------------------"-~ 

(b) * 
m --------------------------------"-~ 
00 --------------------------------"-~ 

(c)~ 
39 

m --------------------------------"-~ 

5 A group of three friends, Ah met, Jo and Anna, share$ 180 between them. 
Ahmet has $54 of the total, Jo has $8 1 and Anna the rest. What percentage does each 
receive? 

........................................................................................................................................ (3 marks) 

6 Petrol costs 78 .5 cents/l itre, and 61 cents of th is is tax. 
Calcu late the percentage that motorists pay in tax . 

........................................................................................................................................ (2marks) 

7 Tim buys the fo llowing items at a newsagent: 

Newspaper 35 cents 

Pen $2.08 

Birthday card $1.45 

Sweets 35 cents 

Five stamps 29 cents each 

(a) If he pays using a S 10 note, calcu late the amount of change he receives . 

......................................................................................................................................... (1 mark) 

(b) What percentage of the $10 note has he spent? 

• 



Chapter 5 Further percentages 

0 Exercise S.4 

1 Increase each number by the given percentages: 

(a) 180by25% .................................................................................................................... (1 mark) 

(b) 75 by 100% .................................................................................................................... (1 mark) 

(c) 250 by 250% .................................................................................................................. (1 mark) 

2 Decrease each number by the given percentages: 

(a) 180by25% .................................................................................................................... (1 mark) 

(b) 150 by 30% .................................................................................................................... (1 mark) 

(c) 8by37.5% ..................................................................................................................... (1 mark) 

3 The value of shares in a mobile phone company rises by 135%. 
(a) If the value of each share was orig inally 1620 cents, calculate, to the nearest dollar, the 

new value of each share. 

-------------------------------0-~ 
(b) How many shares could now be bought with $10000? 

4 During 2012 the average price of a house in London rose by 14%. 
If the average price of a house was £376000 at the start of the year, calculate its new value at 
the end ofthe year . 

........................................................................................................................................ (2 marks) 

5 Unemployment figures at the end of last quarter increased by 725000. 
If the increase in the number of unemployed this quarter is 7.5 % fewer, calculate the increase 
in the number of people unemployed this quarter . 

........................................................................................................................................ (2marks) 

• 
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0 Exercise s.s 
1 Calcu late the value of X in each of the fo ll owing : 

(a) 65% of X is $292.50 ....................................................................................................... (1 mark) 

(b) 15% of X is $93 .00 ......................................................................................................... (1 mark) 

(c) X% of 12 is 40.8 ............................................................................................................. (1 mark) 

(d) X% of 20 is 32 ................................................................................................................ (1 mark) 

2 In a school 45% of the students are boys . If there are 117 boys in the school, calcu late the 
number of students in the schoo l. 

........................................................................................................................................ (2marks) 

3 In an exam Paulo scored 68% . If he got 153 marks in total, calculate the number of marks 
ava ilable in the exam . 

........................................................................................................................................ (2 marks) 

4 An elast ic band can increase its natural length by 625% when fully stretched . If the elastic 
band has a length of 29cm when fully stretched, calculate its natural length . 

........................................................................................................................................ (3marks) 



Chapter 6 Ratio and proportion 

(!) Ratio and proportion 

0 Exercise 6.1 

1 A bottli ng machi ne fi lls 3000 bottles in one hour. 
How many does it fi ll in a minute? 

.......................................................................................................................................... (1 mark) 

2 A mach ine prints four sheets of A4 in one minute. 
How many does it p ri nt in an hou r? 

.......................................................................................................................................... (1 mark) 

0 Exercises 6.2-6.4 

1 4g of copper mixes w ith Sg of t in. 

(a) What fract ion of the mixture is t in? ............................................................................ (1 mark) 

(b) How much t in is there in 1.8kg of the same mixture? 

......................................................................................................................................... (1ma~ 

2 60% of students in a class are g irls. 

(a ) What is the proportion of g irls to boys, in its lowest terms? 

------------------------------- "-~ 
(b) What fract ion of the same class are boys? 

------------------------------- "-~ 
(c) If t here are 30 students in the class a ltogether, how many are g irls? 

------------------------------- "-~ 
3 A recipe needs 300g of flo ur to make a dozen cakes. 

How many kil ograms of flour wou ld be needed to make 100 cakes? 

.......................................................................................................................................... (1 mark) 

4 To make five jam tarts, 80g of jam is needed . 
How much jam is needed to make two dozen tarts? 

.......................................................................................................................................... (1 mark) 
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5 Th e ratio of the ang les of a triangle is 1: 2 : 3. 
What is the size of the sma llest ang le? 

.......................................................................................................................................... (1 mark) 

6 A metre ruler is broken into two parts in the ratio 16 :9. 
How long is each part? 

.......................................................................................................................................... (1 mark) 

7 A motorbike uses a petrol and o il mixture in the ratio 17: 3. 
(a) How much of each is there in 25 litres of mixture? 

-------------------------------0-~ 
(b) How much petrol wou ld be mixed with 250ml of oil? 

......................................................................................................................................... (1 mark) 

8 An aunt gives a brother and two sisters $2500 to be divided in the ratio of their ages . 
If the girls are 15 and 17 years old and the boy 18 years old, calcu late how much they will 
each get . 

........................................................................................................................................ (3 marks) 

9 Th e ang les of a hexagon add up to 720° and are in the ratio 1 : 2 :4: 4: 3 : 1. 
Find the size of the largest and sma ll est ang les . 

........................................................................................................................................ (2 marks) 

10 A company shares profits equa lly among 120 workers so that they get $500 each . 
How much wou ld they each have got had there been 125 workers? 

........................................................................................................................................ (2 marks) 

11 Th e table below represents the relationship between the speed and the t ime taken for a train 
to travel between two stations. 

I ~~:~~~m, h) I ~.~ I 3 I 4 11 20 I 90 1 240 I 
Complete the table. (2marks) 

• 



Chapter 6 Ratio and proportion 

12 A shop can buy 75 sh irts costing $20 each . If the price is reduced by 25%, how many more 
sh irts cou ld be bought? 

........................................................................................................................................ (2 marks) 

13 3 peop le can dig a trench in 30 hours. 
(a) How long would it take : 

(i) 4 people ........................................................................................................................ (1 mark) 

(ii) 5 people? ....................................................................................................................... (1 mark) 
(b) How many people wou ld it take to dig the trench in: 

(i) 15 hours ......................................................................................................................... (1 mark) 

(ii) 45 hours? ....................................................................................................................... (1 mark) 

14 A tra in travelli ng at 160 km/h takes 5 hours for a journey. 
How long wou ld it take a tra in travelli ng at 200km/h? 

........................................................................................................................................ (2 marks) 

15 A swimm ing poo l is fi lled in 81 hours by 3 identica l pumps. 
How much qu icker wou ld it be filled if 9 simil ar pumps were used instead? 

........................................................................................................................................ (3 marks) 

0 Exercise 6.S 

1 Increase 250 by the fo llowing rat ios: 

(a) 8 :5 .................................................................................................................................. (1 mark) 

(b) 12.5 :5 ............................................................................................................................. (1 mark) 

2 Increase 75 by the fo ll owing ratios: 

(a) 7.5: 3 ............................................................................................................................... (1mark) 

(b) 5 :2 .................................................................................................................................. (1 mark) 

3 Decrease 120 by the fo ll owing ratios: 

(a) 2 :3 .................................................................................................................................. (1mark) 

(b) 1 :4 .................................................................................................................................. (1 mark) 
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0 Exercise 6.6 

1 A photograph measuring 12cm by 8cm is en larged by a ratio of 9 :4. 
What are the dimensions of the new print? 

........................................................................................................................................ (2 marks) 

2 A drawing measuring 8cm by 12cm needs to be en larged . 
Th e dimensions of the en largement need to be 20cm by 30cm. 
Calcu late the en largement needed and express it as a ratio . 

........................................................................................................................................ (2marks) 

3 A rectangle measuring 24cm by 12cm is en larged by a ratio of 3 : 2. 
(a) What is the area of: 

(i) the original rectangle .................................................................................................. (1 mark) 

(ii) the en larged rectang le? .. 

~~~~~~~~~~--~~~~~-U=~ 

(b) By what ratio has the area been en larged? ................................................................ (1 mark) 

4 A cuboid measuring 12.5cm by 5cm by 2.5cm is en larged by a ratio of 4 : 1. 
(a) What is the vo lume of: 

(i) the original cuboid ....................................................................................................... (1 mark) 

(ii) the en larged cuboid? ................................................................................................. (2 marks) 

(b) By what ratio has the vo lum e been increased? .......................................................... (1 mark) 



Chapter 7 Indices and standard farm 

0 Indices and standard form 

0 Exercises 7.1-7.4 

1 Simpli fy t he fo llowing us ing ind ices : 

(a) 2 x 2 x 2 x 3 x 3 x 4 x 4 x 4 ............................................................................................ (1 mark) 

(b) 2 x 2 x 2 x 2 x 4 x 4 x 4 x 4 x 4 x 5 x 5 .......................................................................... (1 mark) 

(c) 3 x 3x4 x 4 x 4 x 5 x 5x5 ............................................................................................ (1 mark) 

(d) 2 x 7 x 7 x 7 x 7 x 11 x 11 ............................................................................................... (1 mark) 

2 Use a calcu lator to work out the fo llowing in fu ll: 

(a)1 ~ ................................................................................................................................... (1ma~ 

(b) 3s x 41 x 61 
...................................................................................................................... (1 mark) 

k)72 x ~ ............................................................................................................................. (1ma~ 

(d) 131 x 21 x 94 
.................................................................................................................... (1 mark) 

3 Simpli fy the fo llowing us ing ind ices : 

(a) 11 5 x61 x65 x 64 x 1f ..................................................................................................... (1mark) 

(b) 54 
X 57 

X 63 
X 61 

X 66 
........................................................................................................ (1 mark) 

(c) 12'-:- 121 
.......................................................................................................................... (1mark) 

(d) 135 -:-1 31 
.......................................................................................................................... (1 mark) 

4 Simpli fy t he fo llowing: 

(a) (92
)

2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• (1 mark) 

~ ITT~ -----------------------------n=~ 
k) (n ................................................................................................................................. (1ma~ 

(d) (81)1 
................................................................................................................................. (1 mark) 

5 Simpli fy t he fo llowing: 

W ~x~ ............................................................................................................................. (1ma~ 

(W 71 x ~ ............................................................................................................................ (1ma~ 

(c) 161 x 16-2 x 16-2 ............................................................................................................ (2 marks) 

(d) 18° -r 32 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• (2 marks) 
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6 Work out the fo llowing without a calculator: 

W~------------------------------0=~ 
(b) 7 x 10-1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• (2 marks) 

(c) 3 x 10-2 ......................................................................................................................... (2 marks) 

(d) 1000 x 10-1 
................................................................................................................... (2 marks) 

7 Work out the following without a calculator: 

(a) 16 x 2-2 .......................................................................................................................... (2 marks) 

(b) 128 x 2-6 
....................................................................................................................... (2 marks) 

(c) 144 x 6-2 ....................................................................................................................... (2 marks) 

(d) 100000 x 10-6 
.............................................................................................................. (2 marks) 

8 Find the value of x in each of the following : 

(a) 2x = 8 ............................................................................................................................. (2 marks) 

(b) 4x = 256 ......................................................................................................................... (2 marks) 

(c) ,ox= 1000000 ............................................................................................................. (2 marks) 

(d) Sx = 1 ............................................................................................................................. (2 marks) 

9 Find the va lue of z in each of the following : 

(a) 2(,: -ll = 32 .. 

-------------------------------0-~ 
(b) 3(,:+1) = 81 . 

-------------------------------0-~ 
(c) 42' = 64 .. 

-------------------------------0-~ 
(d) 2_, = 128-1 

• 



Chapter 7 Indices and standard farm 

0 Exercises 7.S-7.6 

1 Write the fo llowing numbers in standa rd form : 

(a) 37000000 ....................................................................................................................... (1 mark) 

(b) 463 million ..................................................................................................................... (1 mark) 

2 A sna il slides at an average speed of 6cm per minute . Assum ing it cont inues to slide at th is 
rate, calcu late how far it trave ls in centimetres in 24 hou rs. Write your answer in standard 
form . 

........................................................................................................................................ (2 marks) 

3 The Earth has a rad ius of 6400 km . A satellite 350km above Earth has a circu lar path around 
the Earth as shown in the d iagram be low. 

(a) Calcu late the rad ius ofthe sate lli te's path. Give yo ur answer in standard form . 

........................................................................................................................................ (1ma~ 
(b) Calcu late the d istance t ravelled by the satellite in one comp lete orb it . 

Give your answer in standard form correct to one decima l place. 

4 Write t he fo llowing numbers in standa rd form : 

(a) 0.000045 ........................................................................................................................ (1 mark) 

(b) 0.000000000367 ........................................................................................................... (1 mark) 

5 Deduce the va lue of x in each of the fo ll owing : 

(a) 0.033 = 2.7 x 10x ............................................................................................................. (1 mark) 

(b) 0 .04x = 1.024 X ,0-7 .. 

-------------------------------0-~ 
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0 Exercise 7.7 

Eva luate the fo llowing without the use of a calcu lato r. 

1 46; ................................................................................................................................... (1 mark) 

2 22s"I ................................................................................................................................. (1 mark) 

3 12st ................................................................................................................................. (1 mark) 

4 1 ooo oool ......................................................................................................................... (1 mark) 

5 343i ............................................................................................................................... (2 marks) 

6 625{- ............................................................................................................................... (2 marks) 

7 81{- ................................................................................................................................. (2 marks) 

8 17281" ............................................................................................................................. (2 marks) 

0 Exercise 7.8 

Work out the fo llowing without the use of a ca lcu lator. ,,. 
1 y ............................................................................................................................... (2marks) 

27l 
2 y ................................................................................................................................ (3marks) 

64j 
3 7 ................................................................................................................................ (2marks) ,. 
4 ~ ................................................................................................................................. (2marks) 

4l 
5 ~ ................................................................................................................................. (2marks) 

6 64-1 x 21 
......................................................................................................................... (3 marks) 

7 12f; x 1f ....................................................................................................................... (3 marks) 

8 729~ -r 3-.2 ...................................................................................................................... (3 marks) 

9 4"I x 4-2 x ..!. 
4 ..................................................................................................................... (3 marks) 

10 21i x s1-2 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• (3 marks) 



Chapter 8 Money and finance 

© Money and finance 

0 Exercise 8. I 

1 The table below shows the exchange rate for €1 into various currencies. 

Brazil 2.6 Brazilian reals 

China 8.0 Chinese yuans 

New Zealand 1.5 New Zealand dollars 

Sri Lanka 162 Sri Lanka rupees 

Convert the following : 

(a) 150 Brazilian reals to euros ........................................................................................... (1 mark) 

(b) 1000 Sri Lanka rupees to euros .................................................................................... (1 mark) 

(c) 500 Chinese yuan to New Zealand dollars . 

-------------------------------8-~ 

0 Exercises 8.2-8.4 

1 Manuela makes different items of pottery. The table below shows the number of each item 
she makes and the amount she is paid for each item. 

Item Amount paid per item Number made 

Cup €2.30 15 

Saucer E0.75 15 

Teapot €12 .25 

Milk jug 8 .50 

(a) Calculate her gross earnings .. 

(b) Tax deductions are 18% of gross earnings. Calculate her net pay. 

• 
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2 A caravan is priced at $9500. Th e caravan suppli er offers customers two different options for 
buying the caravan . They are as fol lows: 

Option 1: A deposit of 25% fo ll owed by 24 monthly payments of $350 

Option 2: 36 monthly payments of $380 
(a) Calcu late the amount extra a customer wou ld have to pay with each of the options . 

-------------------------------0-~ 
(b) Explain why a customer might want to choose the more expensive opt ion . 

3 A professional baker makes cakes. The ingred ients for each cake cost the baker $3 .80 . 
If he sell s each cake for $9.20, ca lcu late his percentage profit . 

........................................................................................................................................ (2 marks) 

4 A house is bought for $240000. After 5 yea rs its va lue has decreased to $180000. Ca lcu late 
the average yearly percentage depreciation . 

........................................................................................................................................ (3 marks) 

0 Exercise 8.S 
1 What simpl e rate of interest is paid on a deposit of $5000 if it earns $200 interest in 4 years? 

........................................................................................................................................ (2marks) 

2 How long will it take a principal of S800 to earn S112 of simple interest at 2% per year? 

........................................................................................................................................ (2marks) 



Chapter 8 Money and finance 

0 Exercise 8.6 

1 A coup le borrow S140000 to buy a house at 5% compound interest for three years. 
How much will they pay at the end of the three years? 

........................................................................................................................................ (3 marks) 

2 A man buys a BMW for $50000. 
He pays with a loan at 10% compound interest for three years. What did his BMW cost him? 

........................................................................................................................................ (3 marks) 

3 A g irl owes S250 on a cred it card . The APR is 20%. What does she owe in four years if she 
pays noth ing back? 

........................................................................................................................................ (3 marks) 

4 In five years a debt has doubled . What was the compound interest? 

........................................................................................................................................ (4 marks) 

5 A boat has ha lved in va lue in t hree years. What was the percentage loss in compound terms? 

........................................................................................................................................ (4 marks) 

6 A internet company grows by 20% each year. 
(a) Explain why it will not take 5 years to double in size . 

-------------------------------0-~ 
(b) When will it doub le in size? 
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(!)Time 

0 Exercise 9.1 
1 A cycl ist sets off on a ride at 0925 . If his journey takes 327 min utes, ca lcu late the t ime he 

fin ishes cyc li ng . 

........................................................................................................................................ (2 marks) 

2 A plane trave ls 7050km at an average speed of 940km/h . If it lands at 132 1, ca lcu late the 
t ime it depa rted . 

........................................................................................................................................ (3marks) 

3 A tra in travelli ng from Paris to Istanbu l departs at 1630 on a Wednesday. During the journey 
it stops at severa l locations . Overa ll the tra in trave ls the 2280 km distance at an average speed 
of 18km/h. 
(a) Calcu late t he t ime taken to trave l to Istanbu l. 

-------------------------------0-~ 
(b) What day of t he week does t he tra in arrive in Istanbu l? 

......................................................................................................................................... (1 mark) 

(c) What t ime of the day does the t rain arrive in Istanbu l? Give your answer to the nearest 
minute . 
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@ Set notation and Venn diagrams 

0 Exercise I 0.1 

1 (a) Describe the fo llowing set in words: 
{Moscow, London, Ca iro, New Delhi, .. .] 

......................................................................................................................................... (1ma~ 
(b) Write down two more elements of th is set . 

-------------------------------U=~ 
2 (a) Describe the fo llowing set in words: 

{euro, dollar, yen, ... ) 

------------------------------- "-~ 
(b) Write down two more elements of th is set. 

-------------------------------U=~ 
3 ConsiderthesetP = {(x,y) : y = x2 + x) . 

Write down two elements of the set . 

........................................................................................................................................ (2 marks) 

4 Consider the set R = {p: - 1 ,e;;; p < 7). 

(a) Describe the set. 

------------------------------- "-~ 
(b) Write down two e lements of t he set. 

0 Exercise I 0.1. 

1 ThesetA = {x: 0 < X< 10). 
(a) Li st the subset B {prime numbers) . 

-------------------------------U=~ 
(b) Li st the subset C {square numbers}. 

-------------------------------U=~ 

• 
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2 P= {a, b, c} 

(a) Li st a ll t he subsets of P. 

-------------------------------0-~ 
(b) Li st a ll the proper subsets of P. 

0 Exercise I 0.3 

1 If 't = {g irl's names) and M = {g irl's names beg inn ing w ith the letter A) what is t he set 
represented by M'? 

.......................................................................................................................................... (1 mark) 

2 Th e Venn d iagram be low shows t he re lationsh ip between t hree sets of numbers A, Band C. 

i 

23 

(a) If 'E = {1, 2, 3, 4 ... 30), comp lete the fo llowing statements : 

(i) A = .................................................................................................................................. (1 mark) 

(ii) B= .................................................................................................................................. (1 mark) 

(ii i) C= .................................................................................................................................. (1 mark) 

(b) Complete t he fo ll owing by entering the correct numbers : 

(i) An B= { ...................................................................................................................... ) (1 mark) 

(i i) B u C = { ....................................................................................................................... } (1 mark) 

(iii) A n B n C = { ............................................................................................................... ) (1 mark) 

(iv)A' n C = { ................................................................................................................... } (2 marks) • 



Chapter l O Set notation and Venn diagrams 

3 Consider the Venn diagram below showing the relationship between the sets W, X, Yand Z. 

(a) Complete the fo ll owing by entering the correct numbers: 

(i) Xu Y = ......................................................................................................................... (1 mark) 

(ii) WnX = ........................................................................................................................ (1 mark) 

(b) Wh ich of the named sets is a subset of X? ................................................................. (1 mark) 

0 Exercise I 0.4 

1 The sets given below represent the letters of the alphabet in each of three Engl ish cit ies . 
P= {c,a,m,b,r,i,d,g,e}, Q = {b,r, i,g,h,t,o,n} and R = {d,u,r,h,a,m} 

(a) Draw a Venn diagram to illustrate th is information . 

(b) Complete the following statements: 

(3marks) 

(i) Q u R= { ...................................................................................................................... } (1 mark) 

(ii) Pn Q n R= { ............................................................................................................... } (1 mark) 

(iii)Q = P' = { .................................................................................................................... ] (2 marks) 

~ 

• 
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2 In a class of 30 students, 16 do ath letics (A), 17 do swimming (5), wh il st 3 do neither. 

(a) Complete the Venn diagram below. 

l@J 
(b) Calcu late the fo ll owin g: 

(3 marks) 

(i) n(AnS) ......................................................................................................................... (1 mark) 

(ii) n(AUS)' ........................................................................................................................ (1 mark) 

0 Exercise I o.s 
1 A class of 15 students was asked what pets they had. Each student had either a dog (D), 

cat (0, fish (F), or a comb ination of them. 

(a) If n(D) = 10, n(O = 11 and n(F) = 9, calculate: 

(i) z ... 

(ii) x ... 

(iii)y ... 

--------------------------------"-~ 
(b) Calculate n(C u F). . 

------------------------------- "-~ 



Exam focus 

0 Exam focus 

1 State whether the fo ll awing number is rational or irrationa l. Justify yaur answer. 

1+(3x"'8\) 

-~~-~-~~-~-~~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~ W 

2 A square has an area of 225cm2 to the nearest who le number. 
(a) What is the maximum area of the square? 

---------------------------------~ffl 
(b) What are the maximum dimensions of the square to 2 d.p.? 

---------------------------------~ffl 
(c) What is the minimum perimeter of the square to 2 d.p.? 

---------------------------------~ 
3 (a) Express 64% as a fraction in its lowest terms ........................................................................ (11 

(b) Find 64% of 350. 

---------------------------------~! 
(c) Luca score 64% in a maths exam. He got 160 marks. 

How many marks were ava il ab le in the exam? 

---------------------------------~ 
(d) Luca needed 78% or more for an A grade . How many more marks did he need? 

---------------------------------~ 
4 The side length of cube A and side length of cube Bare in the ratio 3 : 2. 

What is the ratio of their vo lum es? 

5 Evaluate the fo ll owin g without using a ca lcu lator: 

(a) 62r~ x 5i x i .. 

---------------------------------~ 
(b) 64; +5 
~·· 

---------------------------------~ 
~ 
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6 (a) Use a calculator to work out the following : 

(i) (~)1 .......................................................................................................................................... (11 

(ii) (~)t .......................................................................................................................................... (11 

(iii)(%); ......................................................................................................................................... (11 

(b) Using trial and error, solve the following . Give your answer correct to 1 d.p. 
Xx = 1000 

7 A water molecule is made up of two hydrogen atoms and one oxygen atom. The mass of a 
water molecule is 3.0 x 10-i6 kg. If the mass of a hydrogen atom is 1.674 x 10-27 kg, calculate 
the mass of an oxygen atom. 

8 Octay is thinking of buying a caravan for $20000. He knows that it will lose 30% of its value 
in the first year and 25% in the second year. 

(a) What is it worth at the end of year 1? ................................................................................... (11 

(b) What is it worth at the end of the second year? .................................................................. (11 

(c) How much has he lost in depreciation? ................................................................................ 111 

(d) Octay could have invested his money at 4% compound interest. What money would he 
have had after 2 years? 

• 
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9 The sets P, Q and Rare shown in the Venn diagram below. 

(a) Complete the follow in g statements: 

(i) R~( ........................................................................................................................................ ) (11 

(;;J Rn O ~ { ............................................................................................................................... ) (11 

(iii) P n Q n R' = { ...................................................................................................................... .) (21 
(b) Is Ra subset of P? Justify your answer. 

---------------------------------~ 

• 



@ Algebra and graphs 

@ Algebraic representation and 
manipulation 

0 Exercises 11.1-11.3 

Expand the following and simplify where possible . 

1 - S(x + 4) ......................................................................................................................... (1 mark) 

2 - 3(y - 2) .......................................................................................................................... (1 mark) 

3 4a(2b+4) ........................................................................................................................ (1 mark) 

4 6(2c - 8) .......................................................................................................................... (1 mark) 

S - 3a2(2a - 3b) .. 

........................................................................................................................................ (2marks) 

6 12(p + 3) - 12(p - 1) .. 

........................................................................................................................................ (2marks) 

7 Sa(a + 3) - S(a1 -1) .. 

........................................................................................................................................ (2marks) 

8 -i-<Bx+4)+2(3x+6) .. 

........................................................................................................................................ (2marks) 

9 2(2x + 6y) + {(4x - By) .. 

........................................................................................................................................ (2marks) 

10 i(16x - 24y) + 4(x - Sy) .. 

........................................................................................................................................ (2 marks) 

Expand and simplify the following : 

11 4p- 3(p+ 7) ... 

.......................................................................................................................................... (1 mark) 

12 3q(2 + 7r)+2r(3+4q) .. 

• ........................................................................................................................................ (2marks) 
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13 - 2x(2y - 3z) - 2y(2z - 2y) .. 

........................................................................................................................................ (2 marks) 

14 i(27+72b) .. 

........................................................................................................................................ (2 marks) 

151;<4q-4)-)'(9q-9) . 

........................................................................................................................................ (2 marks) 

16 (a + 8)(a +4) .. 

........................................................................................................................................ (2 marks) 

17 (b - 3)(b + 3) .. 

........................................................................................................................................ (2 marks) 

18 (c - 9)(c - 9) .. 

........................................................................................................................................ (2 marks) 

19 (1 - m)(1- m) .. 

........................................................................................................................................ (2 marks) 

20 (j + k)(k - m) .. 

........................................................................................................................................ (2marks) 

0 Exercise I I .4 

Factorise the fo llowing. 

1 3a + 6b ............................................................................................................................. (1 mark) 

2 -1 4c - 2Bd ....................................................................................................................... (1mark) 

3 42x' - 21,y .. 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2 marks) 

5 - 13p2 - 32r3 .. 

........................................................................................................................................ (2 marks) 
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0 Exercise I I .s 
Eva luate the express ions below if: p = 3, q = - 3, r = -1 and s = 5. 

1 p - q + r - s .. 

........................................................................................................................................ (2marks) 

2 S(p + q + r + s) ................................................................................................................ (2marks) 

........................................................................................................................................ (2marks) 

3 2p(q - r) ......................................................................................................................... (2 marks) 

........................................................................................................................................ (2marks) 

4 pi + qi + r + s ... 

........................................................................................................................................ (2 marks) 

5 - p3 - q1 - r1 - s1 .. 

........................................................................................................................................ (2 marks) 

0 Exercise I I .6 

Make the letter in bo ld the subject of the formu la. 

1 ab +c= d .. 

........................................................................................................................................ (2 marks) 

2 ab- c= d ... 

........................................................................................................................................ (2marks) 

3 -im+3 = 2r .. 

........................................................................................................................................ (2marks) 

4 p- 5/:- = s .. 

........................................................................................................................................ (2marks) 

5 ..E....+ r = - s . 
-q 

........................................................................................................................................ (2marks) 

• 



0 Exercise I 1.7 

Expand and simpli fy the fo llowing. 

1 (2d + 3)(2d - 3) .. 

Chapter 11 Algebraic representation and manipulation 

........................................................................................................................................ (2 marks) 

2 (3e - 7)(3e - 7) .. 

........................................................................................................................................ (2 marks) 

3 (2f + 3g)(2f - 3g) .. 

........................................................................................................................................ (2 marks) 

4 (4 - Sh)(Sh + 4) .. 

........................................................................................................................................ (2 marks) 

5 (2x + 1)(3x - 1) .. 

........................................................................................................................................ (2marks) 

0 Exercise I I .a 
Factorise the fo llowing by grouping. 

1 ac + a +b +bc .. 

........................................................................................................................................ (2 marks) 

2 3cd + 3d + 4e + 4ce .. 

........................................................................................................................................ (2 marks) 

3 fg - 4f - 6g +24 .. 

........................................................................................................................................ (2 marks) 

4 p1 
- 2pq - 2pr + 4rq ... 

........................................................................................................................................ (2 marks) 

5 16m1 + 44mn + 121n + 44m .. 

........................................................................................................................................ (2 marks) 

• 
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0 Exercise I I .9 

Factorise the fo llowing. 

1 16m1 -121n1 
.. 

........................................................................................................................................ (2marks) 

2 x' - ,' . 

........................................................................................................................................ (2marks) 

3 9a4 -144b4 
••• 

........................................................................................................................................ (2 marks) 

4 81m1 -1 6n1 
.. 

........................................................................................................................................ (2 marks) 

0 Exercise 11.10 

By factorising, eva lu ate the fo ll owing. 

1 171 -162 
... 

........................................................................................................................................ (2marks) 

2 34
- 1 .. 

........................................................................................................................................ (2marks) 

3 981 -4 .. 

........................................................................................................................................ (2marks) 

0 Exercise 11.11 

Factorise the fo llowing quadratic expressions. 

1 a1 + 5a+6 ... 

........................................................................................................................................ (2marks) 

2 b1 - 3b -10 ... 

........................................................................................................................................ (2marks) 

3 r:1 -10c+ 16 .. 

........................................................................................................................................ (2 marks) 
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4 rf -1 8d+81 .. 

........................................................................................................................................ (2 marks) 

5 2e2 +3e+1 .. 

........................................................................................................................................ (3 marks) 

6 3f1 + f - 2 ... 

........................................................................................................................................ (3 marks) 

7 2g1 - g -1 .. 

........................................................................................................................................ (3 marks) 

8 9h1
- 4 ... 

........................................................................................................................................ (3 marks) 

9 j1 +4jk +4k1 
.. 

........................................................................................................................................ (3 marks) 

0 Exercises I I • I 2-1 I • I 3 

In the formulas below make 'a' the subject. 

1 E. = 2xa 

q ' 

........................................................................................................................................ (3 marks) 

2 !!fn- =fi 

........................................................................................................................................ (3 marks) 

3 t = 2rf 

........................................................................................................................................ (3 marks) 

4 t = 2P!5 

........................................................................................................................................ (3 marks) 

5 2,/a = ft_ 
3 ' 

........................................................................................................................................ (3 marks) 

• 



Topic 2 Algebra and graphs 

0 Exercise 11.14 

In each of the questions below: 
(a) change the subject of the formula 
(b) solve the problem. 

1 The circumference of a circle is given by the equation C = 2nr. 
Find r when C is 18.8cm . 

........................................................................................................................................ (2marks) 

........................................................................................................................................ (2marks) 

2 The area of a circle is given by the equation A = nr1. 
Find r when A = 78.5cm1 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2marks) 

3 A parallelogram has area 48cm2 and one side 8cm. Find the perpendicular height of the 
parallelogram using the formula A = Ip, where'/' is the length of a side and 'p' is the 
perpendicular height . 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2marks) 

4 The surface area of a cylinder is 188cm1 Its radius is 3cm . Given the formula A = 2rrr(r + h), 
rearrange to find an expression for h, then find the value of h. Draw a sketch if necessary . 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2marks) 

5 A cylinder of rad ius 4cm has a volume of 503cm1
. Given the formula V = n?h, rearrange to 

find an express ion for h, then find the value of h. Draw a sketch if necessary . 

........................................................................................................................................ (2marks) 

........................................................................................................................................ (2marks) 



Chapter 11 Algebraic representation and manipulation 

0 Exercise I I.IS 

Simplify the following fract ions . 

........................................................................................................................................ (2 marks) 

2 ~ x¥ xf . 
........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2 marks) 

4x 3 6y 5 

5 3y4 x2.7· 
........................................................................................................................................ (2 marks) 

0 Exercises I I. I 6-1 I. I 7 

Simplify the following fract ions . 

1 %+; .. 

........................................................................................................................................ (2 marks) 

2 ?f -¥·· 
........................................................................................................................................ (2 marks) 

3 "!+J . 

........................................................................................................................................ (2 marks) 

3e l e 
7 - 3 . 

........................................................................................................................................ (2 marks) 

5 ;+ f .. 
........................................................................................................................................ (2 marks) 
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0 Exercise 11.18 

Simplify the following fract ions . 

1 
p: 3 + p ~1 . 

........................................................................................................................................ (3marks) 

2 m~ :~~ . 

........................................................................................................................................ (3 marks) 

a 2 - 3a 
~ .. 

........................................................................................................................................ (3 marks) 

a 2 + 2a 
a +Sa +6 . 

........................................................................................................................................ (3marks) 

a3 - a 
~ .. 

........................................................................................................................................ (3marks) 

• 
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@ Algebraic indices 

0 Exercises I 2. 1-1 2.2 

1 Simpli fy t he fo llowing us ing ind ices : 

(a) a" x a1 xb"xb4 x c1- ...................................................................................................... (2marks) 

(b) p 4 x q7 x p 1 x q2 x r . ..................................................................................................... (2 marks) 

(c) m 9 
.,- m2 

.,- (m2)4 x m 2 
.................................................................................................... (2 marks) 

(d) a" x e3 x b5 x e4 x e2 x e5 -r e11 
...................................................................................... (2 marks) 

2 Simpli fy the fo llowing: 

(a) ac5 x ac3 ........................................................................................................................ (2 marks) 

(b) m 4n -r nm2 
.................................................................................................................... (2 marks) 

(c) (b1)1 .,- b8 
....................................................................................................................... (2 marks) 

(d) 3(2b3)1 
........................................................................................................................... (2 marks) 

0 Exercise 12.3 

1 Rewri te the fo llowing in t he form ari: 

(a) (~)5 ............................................................................................................................. (2 marks) 

(b) (Ja/ ............................................................................................................................. (2 marks) 

2 Rewri te the fo llowing in t he form ('4ot: 

w0------------------------------ U=~ 
~ J ------------------------------0-~ 

3 Simpli fy the fo llowing algebra ic expressions, giving your answer in the form ari: 

(a) a-fxa--l ......................................................................................................................... (2marks) 

~ , ~-----------------------------0-~ 

(c)~ .................................................................................................................. (3marks) 
a-\x(<lor 

• 
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@ Equations and inequalities 

0 Exercise I 3. I 

Solve the following linear equations . 

14a =1 2+3a ...................................................................................................................... (1mark) 

2 5 = 17+4b ....................................................................................................................... (1 mark) 

3 3c - 9 = 5c +1 3 .. 

....................................................................................................................................... (2marks) 

4 f = 2 .. 

......................................................................................................................................... (1 mark) 

5 1-2 = 4 .. 

....................................................................................................................................... (2marks) 

6 -¥- -1 = s .. 
....................................................................................................................................... (2 marks) 

7¥ = 3 .. 

....................................................................................................................................... (2 marks) 

8 4(ht 5) = 12 .. 

....................................................................................................................................... (2 marks) 

9~ = 

....................................................................................................................................... (3marks) 

10 3(2k + 4) = 2(5k - 4) .. 

....................................................................................................................................... (3 marks) 
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0 Exercise 13.1. 

1 The triangle below has angles x", x" and (x + 30) 0
• Find the value of each angle . 

A 
~ 
........................................................................................................................................ (3 marks) 

2 The triangle below has angles x", (x +40) 0 and (2x - 20) 0 degrees. 
Find the value of each angle . 

........................................................................................................................................ (3 marks) 

3 The isosceles triangle below has its equal sides of length (3x+ 20)cm and (4x- S)cm. 
Calculate the value of x. 

(3x+20}cm (4x-5)cm 

........................................................................................................................................ (3 marks) 

4 Two straight lines cross at opposite angles of Ox+ 4) 0 and (9x - 32) 0 degrees as shown. 
Calculate the size of all four angles . 

~ 
-- (9x-32)~ 

........................................................................................................................................ (3 marks) 
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5 Th e area of a rectang le is 432cm2
• Its length is three t imes its width . Draw a diagram and 

work out the size of the sides . 

........................................................................................................................................ (3 marks) 

Ca lcu late the ang les in the fo ll owin g . 

........................................................................................................................................ (4 marks) 

7 ~ 
ss0 

30° 
7d' 

115° 

........................................................................................................................................ (4 marks) 

·~ po 
45° 

p" 145° 

........................................................................................................................................ (3 marks) • 
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j° 

j° j° 

j° j° 
t 

........................................................................................................................................ (2 marks) 

10 

........................................................................................................................................ (3 marks) 

11 A right- ang led tr iang le has two acute ang les of (4x - 45) 0 and (9x - 60) 0
• 

Calcu late their size in degrees . 

(9x-60) 0 

........................................................................................................................................ (3 marks) 

• 
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12 Th e interior angles of a regular pentagon add up to 540 degrees. 
A pentagon has ang les (4x + 20) 0

, (x+ 40) 0
, (3x - 50) 0

, (3x - 130r and 110° as shown. Find the 
value of each ang le . 

........................................................................................................................................ (3 marks) 

13 An isosceles trapezium has ang les as shown. Find the va lu e of x. 

(x+15)0 

(x+15)0 

........................................................................................................................................ (3 marks) 

0 Exercises 13.3-13.S 

Solve the fo llowing simultaneous equat ions. 

1 a+b = 12 

a - b = 2 

........................................................................................................................................ (2marks) 

2 3c + d =1 9 

3c +4d = 49 

........................................................................................................................................ (3marks) 



3 7e +4f = 56 

e +4f = 32 
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........................................................................................................................................ (3 marks) 

4g+h=-12 

g - h = 2 

........................................................................................................................................ (2 marks) 

5 - 5p - 3q =-24 

- 5p + 3q =-6 

........................................................................................................................................ (3 marks) 

6 2r - 3s = 0 

2r +4s =-14 

........................................................................................................................................ (3 marks) 

7 W +X= 0 

W - X= 10 

........................................................................................................................................ (2 marks) 

8x+y=2 

x - y =1 

........................................................................................................................................ (2 marks) 

9 2a + 3b = 12 

a+b = 5 

........................................................................................................................................ (3 marks) 

10 3c - 3d = 12 

2c + d = 11 

........................................................................................................................................ (3 marks) 

~ • 



Topic 2 Algebra and graphs 

11 e f o 
4e+2f=-6 

12 12g+6y~ 15················································································································· (3~~.;;) g + 2y = 2 

13 4h +j~14····················································································································· (3~~.;;) 12h-6j=6 

14 1ook-101~-,o·············································································································· ;.~~,;;> -1 5k + 31 = g 

15 - 3 ~ m + n ....................................................................................................................... ;. ~~,;;) 

m - n = 11 

16 3- p~q·························································································································· ;3~~.;;) 3 - q = 2 

17 3, - 2' ~26······················································································································ ;3~~.;;) 4s+2=r 

18 it+ 2w ~ 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;. ~~,;;) 

4w-t=0 
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19 The sum of two numbers is 37 and their difference is 11. Find the numbers . 

........................................................................................................................................ (3 marks) 

20 The sum of two numbers is - 2 and their difference is 12. Find the numbers . 

........................................................................................................................................ (3 marks) 

21 If a girl multiplies her age in years by four and adds three times her brother's age, she gets 64. 
If the boy adds his age in years to double his sister's age, he gets 28. How old are they? 

........................................................................................................................................ (4 marks) 

22 A rectangle has opposite sides of 3a +band 25 and 2a + 3b and 26 as shown. 
Find the values of a and b. 

2a+ 3b 

26 

........................................................................................................................................ (4 marks) 

23 A square has sides 2x, 40 - 3x, 25 + 3y and 10- 2y. Calculate: 

(a) the values of x and y .. 

-------------------------------U=~ 
(b) the area of the square . 

-------------------------------0-~ 
(c) the perimeter of the square .. 

------------------------------- "-~ 
24 A grandmother is four times as old as her granddaughter. She is also 48 years older than her. 

How old are they both? 

........................................................................................................................................ (3 marks) 
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0 Exercise 13.6 

1 A number is treb led then four is added . The tota l is - 17. Find the number . 

........................................................................................................................................ (2marks) 

2 Two is the answer when 20 is added to three t imes a numbe r. Fi nd the number . 

........................................................................................................................................ (2marks) 

3 A number divided by 17 gives - 4. Find the number . 

........................................................................................................................................ (2marks) 

4 A number squared, divided by 5, less 1, is 44. Find two poss ible va lues for the number . 

........................................................................................................................................ (5 marks) 

S Zach is two years o lder than his sister Leda and three yea rs younger than his dog, Spot. 
(a) By writ ing Zach's age as x, write expressions for the ages of Leda and Spot in terms of x. 

------------------------------- 0=~~ 
(b) Fi nd their ages if their tota l age is 22 years. 

6 A decagon has five equa l exterior ang les, wh ilst the others are three t imes bigger. 
Fi nd the size of the two different ang les . 

........................................................................................................................................ (4 marks) 

• 
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7 A triangle has interior angles of x", 2x", 6x" as shown. 

r 
L______1 
Find the size of its exterior angles . 

........................................................................................................................................ (4 marks) 

8 A number squared has the number squared then doubled added to it. The total is 300. 
Find two possible values for the number . 

........................................................................................................................................ (4 marks) 

0 Exercise 13.7 

Solve the following equations and give two solutions for x. 

1 x2+x -1 2 = 0 

........................................................................................................................................ (3 marks) 

2 x2 - 9x +1 8 = 0 

........................................................................................................................................ (3 marks) 

3 x2+10x+21 =0 

........................................................................................................................................ (3 marks) 

~ • 
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4 x2 =-(3x + 2) 

........................................................................................................................................ (3 marks) 

5 x2 - 2x = 35 

........................................................................................................................................ (3 marks) 

6 -42 +13x = x2 

........................................................................................................................................ (3marks) 

7 .IC -1 69 =0 

........................................................................................................................................ (3marks) 

8 x2 -40 =9 

........................................................................................................................................ (3marks) 

0 Exercise I 3 .8 

Solve the following quadratic equations where possible. 

1 2x2 + 8x + 6 =0 

........................................................................................................................................ (4 marks) 

2 3x2 +4x =-1 

........................................................................................................................................ (4 marks) 
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3 5x2 = 4x +1 

........................................................................................................................................ (4 marks) 

4 3x2 = 108 

........................................................................................................................................ (3 marks) 

5 3x2 = 27 

........................................................................................................................................ (3 marks) 

6 3x2 =-36 

........................................................................................................................................ (3 marks) 

7 3x2 =-1 08 

........................................................................................................................................ (3 marks) 

8 4x2 = 1 

........................................................................................................................................ (3 marks) 

9 16x2 = 1 

........................................................................................................................................ (3 marks) 

103x
2 =; 

........................................................................................................................................ (3 marks) 

~ • 
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11 25.? = 64 

........................................................................................................................................ (3 marks) 

12 16x1 =-64 

........................................................................................................................................ (3 marks) 

0 Exercise 13.9 

1 I have a number of dollars in my pocket. If I square the amount, it is the same as 21 dollars 
more than four times the amount. How much do I have? 

........................................................................................................................................ (4 marks) 

2 A triangle has base length 2bcm and a height two less than 2bcm. Its area is 60cm2 as shown. 
What is the base length and height? 

2bcm 

........................................................................................................................................ (4 marks) 

3 Drawn below is a right- angled triangle with a hypotenuse of 13cm. The two shorter sides are 
xcm and x + 7 cm long . If the square of the longest side equals the sum of the squares of the 
other two sides (Pythagoras' theorem), find the length of the two sides. 

~ cm 

xcm~ 

x+ 7cm 

....................................................................................... ............................... .................. (4 marks) 
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4 Two consecutive numbers mu lt iply to make 552. Fi nd the numbers . 

........................................................................................................................................ (4 marks) 

5 A man buys a number of go lf ba lls for S6. If he had pa id 50 cents less for each, he cou ld have 
bought six more for $6. How many ba lls did he buy? 

........................................................................................................................................ (4 marks) 

0 Exercise 13.10 

Solve the following quadratic equations e ither by us ing the quad ratic formu la or by complet ing 
the square . 

1 6.i + 22x =-12 

........................................................................................................................................ (4 marks) 

2 x2 =-(1 + 4x) 

........................................................................................................................................ (4 marks) 

3 10x - 2 =-4x2 

........................................................................................................................................ (4 marks) 

4 3 - x = 3.1 

........................................................................................................................................ (4 marks) 
~ • 
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s 15= 7x + 2K 

........................................................................................................................................ (4 marks) 

6 4/~-Sy-1 

........................................................................................................................................ (4 marks) 

7 Bx -4.ii =-6 

........................................................................................................................................ (4 marks) 

8 10.:1=60-25x 

........................................................................................................................................ (4 marks) 

9 2.ii + 6.6x -1.4= 0 

........................................................................................................................................ (4 marks) 

10 2x(x+ 1)=.:1- 2x -4 

........................................................................................................................................ (4 marks) 



Chapter 13 Equations and inequalities 

0 Exercises 13.11-13.12 

Wr ite the fo ll owin g as linear in equa liti es using the correct mathematical symbo ls and show the 
solution on a number line . 

1 16 plus 2x is less than 10 ... 

(3 marks) 

2 19 is greater than or equa l to 9x plus 1 .. 

(3 marks) 

3 1 minus 3x is equa l to or exceeds 13 .. 

(3marks) 

4 A half x is sma ll er than 2 . 

(3marks) 

5 A third of x is equa l to or bigger than 1 . 

(3 marks) 

6 4x is more than 8 but less than 16 . 

(4marks) 

7 9x is between 9 and 45 but not equa l to e ith er .. 

(4 marks) 

8 2x - 6 is between 4 and 10 but equa l to neither ... 

(4marks) 

9 3 is equa l to or is less than 2x + 1 wh ich is less than 9 .. 

(4marks) 

10 20 is equa l to or bigger than 2x - 5 wh ich is greater than or equa l to 10. 
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@ Linear programming 

0 Exercise I 4. I 

Solve each of the following inequalities. 

1 4x-12 ~ -6 .. 

.......................................................................................................................................... (1 mark) 

2 2,,.,-:; - 3x+8 .. 

.......................................................................................................................................... (1 mark) 

3 9 < - 3(y+4) ,,.,-:; 15 ... 

........................................................................................................................................ (2marks) 

0 Exercise 14.2 

In each question below, shade the region which satisfies the inequality, on the axes given . 

1 Y"""'; 

(1 mark) 

2 y+2x-4<0 

(2marks) 
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3 x - 3y;.. 6 

(3 marks) 

0 Exercise 14.3 

On the same pair of axes plot the following inequa lities and leave unshaded the region wh ich 
satisfies all of them simultaneously. 

1 y,.,;; - 2x - 3, y > - ~x - 3 ,x;.. - 3 

2 y :5o - ~x + 2,y ;,. 0,3y + 2x - 6 > 0 

y 
4 ---,-

~! =+ 
1 -I, TTTl 

-3-2--=l? __J_j: 3 4 5 6 7 8 X 

l-L, -+ 
-3 -

(3 marks) 

(3 marks) 
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0 Exercise 14.4 

1 A team at the Olympics has the fo llowing number of male (x) and female (y) ath letes : 

• the number of male ath letes is greater than 5 
• the number of female ath letes is greater than 7 
• the tota l number of ath letes is less than or equa l to 15. 

(a) Express each of the three statements above as in equa liti es. 

-------------------------------8-~ 
(b) On the axes below, ident ify the region that sat isfies a ll the in equa lities by shad ing the 

unwanted reg ions. 

(6marks) 

(c) State the possibl e so lution(s) for the number of male and female ath letes in this Olympic 
team. 
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@ Sequences 

0 Exercises IS.1-IS.2 

Give the next two terms in each of the fo llowing sequences of numbers. 

1 17, 20, 23, 26 ................................................................................................................... (1 mark) 

2 2, 5, 10, 17 ....................................................................................................................... (1 mark) 

3 5, 13, 21, 29 ..................................................................................................................... (1 mark) 

4 (a) Draw the next two patterns in the sequence be low. 

(2marks) 

(b) Complete the tab le below li nking the number of wh ite squares to the number of shaded 
squares . 

Number of white squares 

Number of shaded squares (2 marks) 

(c) Write the ru le for the nth term of the sequence . 

------------------------------~ U=~ 
(d) Use you r rule to pred ict the number of shaded squares in a pattern with 50 wh ite squares. 

------------------------------~ U=~ 
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5 For each of the sequences given below: 
(i) calculate the next two terms 
(ii) explain the pattern in words. 

(a) 9, 16, 25, 36 ................................................................................................................. (2 marks) 

-------------------------------0-~ 
(b) 12, 24, 36, 48 ............................................................................................................... (2 marks) 

------------------------------~ U=~ 
(c) 1, 1, 2, 3, 5, 8, 13 ......................................................................................................... (2 marks) 

------------------------------~ U=~ 

6 For each of the sequences shown below, give an expression for the nth term: 

(a) 7, 11, 15, 19 ................................................................................................................. (2 marks) 

(b) 7, 9, 11, 13 .................................................................................................................... (2 marks) 

(c) 3, 6, 11, 18 ................................................................................................................... (2 marks) 

0 Exercise I 5.3 

Using a table if necessary: 
(a) give the next two terms in each of the following sequence 
(b) find the formula for the nth term. 

1 0, 7, 26, 63,124 

(a). 

(b) .. 

2 3, 10, 29, 66, 127 

(a). 

(b) .. 
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0 Exercise I 5.4 

Give the next two terms in each of the following sequences of numbers. 

1 64, 32, 16, 8 .................................................................................................................. (1 mark) 

2 5000, 500, 50, 5 ............................................................................................................. (1 mark) 

3 101
, 101

, 10 ..................................................................................................................... (1 mark) 

4 The nth term of a geometric sequence is given by the formula un = 2 x 3n--1 

(a) Calculate u
1
, u

2 
and u

1
. 

-------------------------------8-~ 
(b) What is the va lue of n if un = 1458? 

5 Part of a geometric sequence is given below: 

... , ... , 4, ... , ... , ~ where u
1 

= 4 and u6 = ~ 

Calculate: 
(a) the common ratio r 

-------------------------------U=~ 
(b) the va lue of u

1 

-------------------------------U=~ 
(c) the formula for the nth term 

-------------------------------U=~ 
(d) the 10th term, giving your answer as a fraction. 
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@variation 

0 Exercise I 6. I 

1 (a) If dis proportional top and the constant of proportionality is k, write an equation ford 
in terms ofp . 

------------------------------- "-~ 
(b) If d = 10 when p = 5 find k . ........................................................................................... (1 mark) 

(c) Find d when p = 20 ........................................................................................................ (1 mark) 

(d) Find p when d = 2 .......................................................................................................... (1 mark) 

2 a is inversely proportional to b. 
(a) If k is the constant of proportionality, write an equation for a in terms of b . 

......................................................................................................................................... (1 mark) 

(b) If k = 20, find a when b = 40 ......................................................................................... (1 mark) 

3 p is inversely proportional to q squared . If q = 0.5 when p = 2: 

(a) Write an equation for p in terms of q . ........................................................................ (1 mark) 

(b) Find p when q = 5 .......................................................................................................... (1 mark) 

(c) If p = 0.005 find two values for q. 

4 q is proportional top squared and q is inversely proportional tor cubed . 
Using k as the final constant of proportionality, write an equation for pin terms of r . 

........................................................................................................................................ (3 marks) 

0 Exercise 16.2 

1 a is proportional to the cube of b. If b = 2 when a = 32, find a when b = 5 . 

........................................................................................................................................ (2marks) 
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0 Exercise 16.3 

1 The power of an engine is proportional to the square of its mass. If an engine weighing 10 kg 
gives 200 b.h.p. find: 
(a) the power of an engine weighing 30 kg 

-------------------------------U=~ 
(b) the mass of an engine giving 5000 b.h.p. 

2 The speed (v) in metres/seconds of a dam outlet is measured. It is proportional to the square 
root of the level indicated on a gauge(/) in metres. If I= 64 when v = 24, calculate v when 
I= 12100 . 

........................................................................................................................................ (3 marks) 

3 The force (f) Newtons between two objects is inversely proportional to the square of the 
distance(/) metres between them. Two magnets attract with a force of 18 Newtons when 
they are 2 cm apart. 
What is the force of attraction when they are 6cm apart? 

........................................................................................................................................ (3 marks) 
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@ Graphs in practical situations 

0 Exercise 17.1 

1 Water is charged at $0 .20 per unit. 
(a) Draw a conversion graph on the axes below up to 50 units. 

Units (3marks) 

(b) From your graph, estimate the cost of using 23 units of water. 

Show yo ur method clearly ......................................................................................... (2 marks) 
(c) From your graph estimate the number of units used if the cost was $7.50 

Show yo ur method clearly. . ...................................................................................... (2 marks) 
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2 A Science exam is marked out of 180. 
(a) Draw a conversion graph to change the marks to percentages. 

f 

Marks (3 marks) 

(b) Using the graph and showing your method clearly, estimate the percentage score if a 
student achieved a mark of 130. 

-------------------------------U=~ 
(c) Using the graph and showing your method clearly, estimate the actual mark if a student 

got35%. 

-------------------------------U=~ 

0 Exercise 17.1. 

1 Find the average speed of an object moving: 

(a) 60m in 12s .................................................................................................................... (1 mark) 

(b) 140km in 1 h 20min .................................................................................................... (2 marks) 

2 How far will an object travel during: 

(a)25sat32m/s ................................................................................................................. (1 mark) 

(b) 2h 18min at 15m/s?. 

-------------------------------U=~ 
3 How long will an object take to travel: 

(a)2.5kmat20km/h ......................................................................................................... (1 mark) 

(b)4.8kmat48m/s? .. 

-------------------------------U=~ • 
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0 Exercises 17.3-17.4 

1 Two people, A and B, set off from points 300 m apart and travel towards each other along 
a straight road . A graph of their movement is shown below. 

SOO 

450 

400 

350 

]: 300 

~ 250 

! 150 

Time(s) 

(a) Calculate the speed of person A. 

------------------------------- "-~ 
(b) Calculate the speed of person B when she is moving . 

------------------------------- "-~ 
(c) Use the graph to estimate how far apart they are 50 seconds after person A has set off . 

-------------------------------0-~ 
(d) Explain the motion of person B in the first 20 seconds. 

(e) Calculate the average speed of person B during the first 60 seconds . 

-------------------------------0-~ 
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2 A cycl ist sets off at 0900 one morning and does the fo llowing : 

Stage 1: Cycles for 30 minutes at a speed of 20 km/h 
Stage 2: Rests for 15 minutes 
Stage 3: Cycles aga in at a speed of 30km/h for 30 minutes 
Stage 4: Rests for another 15 minutes 
Stage 5: Realises his front whee l has a puncture so wa lks with the bicyc le for 30 minutes 
at a speed of 5 km/h to his destination. 

(a) At what time does the cyc list reach his destination? 

......................................................................................................................................... (1ma~ 
(b) How far does he travel during stage 1? 

------------------------------- "-~ 
(c) Draw a distance- time graph on the axes below, to show the cycl ist's movement. 

Labe l a ll five stages clearly on the graph . 

Time{minutes} 

(5 marks) 

(d) Calcu late the cycl ist's average speed for the whole journey. Give your answer in km/h. 

-------------------------------U=~ 
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0 Exercises I 7.S-17.6 

1 Using t he graphs below, ca lcu late the acceleration/deceleration in each case. 

(a) 10 ~ -r,, (b) 10 

9 ~ I/ 

8 ---j ---t 

r~~J 
:~1 
1 t -/t----t----t-t-t----t----t-t-t 

0 2 4 6 8 10 12 14 16 18 20 
Time(s) 

.......................................... (1mark) 

- ~ - t::r 
f• --+-1-i :t::J 
,lS 
a- 4 

3 
cl-, 

2 ---l- 1 ' ,nnnn 
0 2 4 6 8 10 12 1416 18 20 

Time(s) 

.......................................... (2 marks) 

2 A sprinter is in tra ining . Be low is a graph of one of his sprints . 

(a) Descr ibe in words the spr inter's motion between the second and eighth second . 

------------------------------- "-~ 
(b) Calcu late the acce lerat ion/dece lerat ion during the f irst two seconds . 

------------------------------- "-~ 
(c) Calcu late the acce lerat ion/dece lerat ion during the last phase of the spri nt. 
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0 Exercise 17.7 

1 A stone is dropped off the top of a cliff . It accelerates at a constant rate of 10m/s1 for 
4 seconds befo re hitting the water at the bottom of the cl iff. 
(a) Complete t he tab le below. 

(b) Pl ot a speed-time graph below for the 4 seconds it takes for the stone to drop . 

50 ~ 

45 ----, 

40 -I-
~ 35 -
E 30 

l ~~ -+ 
15 -

10 -I-

I Mn-t11 
2 3 

Time{s) 

(c) Calcu late t he d istance fa ll en by the stone between the first and th ird seconds. 

(2 marks) 

(2 marks) 

-------------------------------0-~ 
(d) Calcu late t he height of the cliff. 

......................................................................................................................................... (1ma~ 
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2 Two objects, A and B, are at the same point when the time t = Os. 

At that point, object A acce lerates from rest at a constant rate of 2 m/s2 for 6 seconds . 

Object B is travelling at 1 Sm/s but decelerates at a constant rate of 3 m/s2 until it comes to 
rest. 

(a) On the same axes below, plot a speed-tim e graph for both objects . 

16 ~ 
15 
14 
13 
12 

~10 
S 9 

l: 
~ 6 

3 4 
Time(s) 

(b) After how many seconds are the two objects travelling at the same speed? 

(4 marks) 

------------------------------- "-~ 
(c) Assum ing both objects are travelling in the same stra ight line, ca lcu late how far apart 

they are after 4 seconds. 



Chapter 18 Graphs of functions 

@ Graphs of functions 

0 Exercise I 8. I 
For each of the following quadratic functions, complete the table of values and draw the graph 
on the grid provided. 

1 y = 2x1+12x+16 

(2 marks) 

C: 
T I 

-6-5-4-3-2-iO ~ 

111 J i 
3 4 5 6 X 

(2 marks) 
2 y =-x" + 3x +4 

I; 1-, 1-, I O I , I ' I ' 1 • 1 5 I : ::r 
6 --+ 

(2marks) t::--+ 

-6-5-4-3 -2-1 0 1 2 
-\--+-+ 
-2------+ 

-3·.J -4 

-5 

-6 

(2marks). 
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0 Exercise 18.1. 

So lve each of the following quadrat ic functions below by first plotting a graph of the funct ion. 

1 Y - Bx - 10 = 0 

-4 -3 -2 _, O 
-2 

--6 
--8 

,--10 

-12 

- 14 

+--16 

,--18 

-20 _l 

2 - 2x2 + 16x - 24 = 0 
y 

1:: J 

................................................... (2marks) 

rn ,1 
6 7 X 

(3marks) 

................................................... (2marks) 

n 
- [~

2
~--13 3 4 5 6 7 Bx 

-4 -

--6 1 
-8 

-10 _j 

-12 

-16 

-18 

-20 

-22 

-24-

• -26 
(3 marks) 



y 
30 ----, 

" 4 
26 

24 j 
22-

20· -

:::=1 
14- -

12 

10 

8 --+ 

Chapter 18 Graphs of functions 

............................... (2 marks) 

II 
-9 -B _.., -6 -5 -4 -3 -2 _j O i 2 3 4 5 6 7 8 X 

1----------t '-2- ----t 
-4 

~:j 
-10 (3 marks) 

0 Exercise I 8.3 

Us ing the graphs you drew in the previous exercise, solve the fo ll owing quad ratic equations . 
Show your method clearly. 

1 2x1 - Bx + 6 = 0 

........................................................................................................................................ (2 marks) 

2 - 2:2 +1 6x - 30 = 0 

........................................................................................................................................ (2 marks) 

3 - ~ x 2 - x+12 = 0 
2 

........................................................................................................................................ (2 marks) 

• 
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0 Exercise 18.4 

1 Complete the table of values and draw on the grid provided the graph of the reciprocal 

function y = 2-. 
2x 

I ; I -· I _, I _, I -, I 
O 

I , I ' I ' I • I 
y 

4 

-4 -3 -2 -1 1 
-1 --+-+ 
-2 

-3 

-4 

-5 

3 4 

0 Exercises I 8.S-18.6 

For each of the functions given below: 

(a) draw up a table of values for x and f(x) 
(b) plot a graph of the function. 

1 f(x) = fi - x - 4 ,;;;x,;;;3 

(a) (b) 

(2 marks) '-4 

(2marks) 

(2 marks) 

(3marks) 



Chapter 18 Graphs of functions 

2 f(x) = J'" - x - 2 - 5 ,,;;;x,,;;; 2 

(a) 

(2marks) 

0 Exercise 18.7 

For each of the functions below: 

(a) plot a graph 

(b) 

-5 -4 -3 -2 -1 1 2x 
-1 _, 

+ -3 

t -4 

-5 

(b) ca lcu late the grad ient of the function at the point g iven . 

1 y = x2 - x - 2 - 2,,;;;x,,;;;3 

(a) y 
7 -, 

:J 
4--+ 
3 

r-i ; j 
- 2 _,_, ----+ 

(b) . 

- 2 -

E
-3 --+ 
, ]_ 

Gradient where x = 2 

(3 marks) 

(2 marks) 

• 
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2 y = 2x-1 + x 1 ,,,;;;x,,,;;;6 Gradient where x = 2 

(a) ·~ 
f f 

(2 marks) 

(b) .. 

0 Exercise 18.8 

1 (a) Plot the function y = 7 -2x for - 5 ,,,;;; x ,,s; 2. 

y 
12 -

-2 

t -3 1 
-4 (3 marks) 



Chapter 18 Graphs of functions 

(b) Showing your method clearly, use the graph to solve the equation 
x1 +4x2 - 3 =0. 

-------------------------------~-~ 
2 (a) Plot the function y = 3~+~x for -4 ,;;:x,.,-:;2 . 

y 
11--

10- --+ 

-5 

(b) Showing your method clearly, use the graph to solve the equation 
2(3}-3x - 8 =0. 

(3 marks) 

• 
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@ Functions 

0 Exercise 19.1 
1 If f(x) = 3x + 3, ca lcu late: 

(a) f(2) .................................................................................................................................. (1mark) 

(b) f(4) .................................................................................................................................. (1 mark) 

(c)f w ................................................................................................................................. (1mark) 

(d) f{- 2) ................................................................................................................................ (1 mark) 

(e) f{- 6) ................................................................................................................................ (1 mark) 

(f) f(-1) .............................................................................................................................. (1 mark) 

2 If f(x) = 2x - 5, calcu late : 

(a) f(4) .................................................................................................................................. (1 mark) 

(b) f(7) .................................................................................................................................. (1 mark) 

W f(~ ································································································································· (1mark) 

(d) f(- 4.25) ........................................................................................................................... (1 mark) 

3 If g(x) = - x + 6, calcu late : 

(a) g(O) ................................................................................................................................. (1 mark) 

~ -Q -----------------------------·"-~ 
(c) g(- 6.5) ............................................................................................................................ (1 mark) 

(d) g(- 2.3) ............................................................................................................................ (1 mark) 

0 Exercise 19.1. 

1 If f(x) = 3i-+ 4 ca lcu late : 

(a) f(3) ... 

(b) f(9) . 

(c) f{- 0.9) .. 

(d) f(- 1.2) ... 

• 



Chapter 19 Functions 

2 If g(x) = If - 3 , calcu late : 

(a) g(2) .::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................................................. (2 marks) 

(b) g(O) .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................... (2 marks) 

(c) g(-4) .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................... (2 marks) 

(d) g(- 0.2) .: ::::: :::: :::: ::::: :::: ::::: :::: :::: ::::: :::: :::: ::::: :::: ::::: :::: :::: ::: ................................................ (2 marks) 

3 If h(x) = -1:x + 2, calculate: 

(a) h(1) :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................................................. (2 marks) 

(b) h(6) .::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................................................. (2 marks) 

(c) h(-4) .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................... (2 marks) 

(d) h(-0.8) :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................ (2 marks) 

o Exercise 19.3 

1 lff(x)=K+ 7, calculate : 

(a) f(11) ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................................................. (2 marks) 

(b) f(1 .1 ) ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................... (2 marks) 

(c) f(-1 3) .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................................................... (2 marks) 

(d) f(~) .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................. (2 marks) 

(e) t(,12) .. 

• 
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2 If f(x) = Y - 1, calculate: 

(a)f(S) .. 

(b) f(-12) . 

(c) t(Js) .. 
-------------------------------U=~ 

(d) 1(-f) .. 
-------------------------------U=~ 

3 If g(x) =-SK + 1, calculate: 

(a) g(f) .. 
-------------------------------U=~ 

(b) g(-4) . 

-------------------------------U=~ 
(<) g(Js) . 

(d) g(-U .. 
-------------------------------U=~ 

0 Exercise I 9.4 

1 If f(x) = 3x + 1, write down th e fo ll owin g in their simplest fo rm: 

(a) f(x + 2) .. 

-------------------------------0-~ 
(b) f (2x - 1) .. 

-------------------------------0-~ 
(c) f(2x1

) ... 

-------------------------------0-~ 
(d)f (1+2) .. 

-------------------------------0-~ 



2 If g(x) = 2:I - 1, write down the fallowing in their simplest farm : 

(a) g(3x) .. 

Chapter 19 Functions 

-------------------------------0-~ 
(b) 0(1) . 

-------------------------------0-~ 
(<) g( .ffx') . 

(d) g(x- 5) .. 

0 Exercise 19.S 

Find the inverse of each of the fallowing functions. 

1 (a)f(x)=x+4 .. 

-------------------------------U=~ 
(b) f(x)= Sx .. 

2 (a) g(x) = 3x - 5 .. 

-------------------------------0-~ 
(b) g(x) = ¥ - 1 

-------------------------------0-~ 
(c) g(x) = 2(2~ - 3) . 
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0 Exercise I 9.6 

1 lff(x)=x-1, evaluate : 

(a)f-1(2) ... 

-------------------------------0-~ 
(b) ,'(O) ... 

------------------------------- "-~ 
2 If f(x) = 2x + 3 evaluate: 

(a)f-1(5) .. 

-------------------------------0-~ 
(b),'(-1) ... 

------------------------------- "-~ 
3 If g(x) = 3(x - 2), evaluate g-1(12) .. 

........................................................................................................................................ (3 marks) 

4 If g(x) = %+1 , evaluate g-1
(~) · 

........................................................................................................................................ (3 marks) 

0 Exercise 19.7 

1 Write a formula for fg(x) in each of the following : 

(a) f(x) = 2x, g(x) = x +4 ... 

-------------------------------0-~ 
(b)f(x)=x+4, g(x) = x -4 .. 

• 



2 Write a formula for pq(x) in each of the following : 

(a) p(x) = 2x, q(x) = x + 1 .. 

Chapter 19 Functions 

-------------------------------0-~ 
(b) p(x) = x+ 1, q(x) = 2x .. 

3 Write a formula far jk(x) in each of the following : 

(a) j(x) = x;
2

, k(x)=2x .. 

-------------------------------~-~ 
(b)j(x)=6x+2, k(x) = x;

3 
.. 

4 Evaluate fg(2) in each of the fallowing : 

(a) f(x) = 3x - 2, g(x) = 1+2 .. 

-------------------------------~-~ 
(b) f(x) = ~ ,g(x) =-x+1 . 

x+1 
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0 Exam focus 

1 (a) Factorise 9a2 
- 36b2 

---------------------------------~ 
(b) Factorise cf + d - 12. 

---------------------------------~ 
(c) Make'a'thesubjectoftheformula ~=f-i· 

---------------------------------~ 
(d) Factorise and simplify 

02
:;}~

15 

2 A cone has a height (h) of 8cm and a volume (V) of 300cm3 Given the formula 

V = ~nr2h, find the radius r . 

' 

3 Simplify the following: 

(a) 4a1 x 3a1 
.................................................................................................................................... (11 

(b) 2a1b x 4a1b2 
............................................................................................................................. 111 

(c) (a1 );xef;;i ............................................................................................................................... (2) 

(d) (a-2)-2 

a~x(ra) . 

---------------------------------~ 
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4 Consider the shape below. 

I 
6cm 

Area= 40cm' 

(a) Write an equat ion in terms of x for the area of the shape. 

(b) Solve the equation to find the va lu e of x. 

5 (a) Write the equation 4x2- 24x + 29 = 0 in completed square form . 

---------------------------------~ 
(b) Solve the equation 4x2- 24x + 29 = 0 g iving your answer(s) to 1 d.p. 

6 A man takes some ch ickens (x) and ducks (y) to sell at a market. 
The number of ch ickens and twice the number of ducks is less than or equa l to 30. 
Three times the number of ch ickens and half the number of ducks is greater than 15. 
The number of ch ickens is less than 4. 

(a) Express the three cond iti ons above as in equa lities . 

---------------------------------~ 

' 



Topic 2 Algebra and graphs 

(b) On the axes below, identify the region that satisfies all the inequalities by shading the 
unwanted regions. 

y 
20 

15 

10 

Q 1 2 3 4 5 6 7 8 9 10 11 X (6( 

(c) State the possible solution(s) for the number of chickens and ducks that the man takes to 
market. 

7 For each of the sequences given below: 
(i) calculate the next two terms 
(ii) calculate the rule for the nth term. 

(a) 11, 22, 33, 44 ............................................................................................................................ (21 

---------------------------------~ 
~g~~Q---------------------------- W 

---------------------------------~ 
(c) 40,-20, 10, -5 .......................................................................................................................... (21 

---------------------------------~ 
(d) 1, f. i• -i, ................................................................................................................................ (21 



Exam focus 

8 y is inversely proportional tax. If y = 10 when x = 4, find ywhen x = 5. 

9 An object is travelling as shown on the speed- time graph below. Its motion was recorded as 
four stages : A, 8, C and D. 

y 
200 

180 

160 

140 

~120 

2 
'i 100 

} 
80 

60 

40 

20 

A 

5 
Time(h) 

10 X 

(a) During wh ich stage(s) was the object travelling at constant speed? Justify your answer. 

(b) What was the rate of acceleration during stage C? 

(c) During wh ich stage was the deceleration greatest? Justify your answer by calcu lat ion and 
by referring to the shape of the graph . 

---------------------------------~ 
~ 
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(d) What is the distance travelled during stage C? 

(e) What is the total distance travelled by the object? 

10Thefunction r = ?" - 3 isshownbelow. 

-7 -6 -5 -4 -3 -2 

-2 

-3 

--4 

Using the graph, solve the equation x1 + 5x1 - 4 = 0. 

~-~-~~-~-~~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~ W 

11 If h(x) = ~x- 3, evaluate h-1(-1)· 

12 The functions g(x) and h(x) are given below: 

g(x) = 10(3x-1), h(x) = -¥ 

(a) Write a formula for gh(x). 

---------------------------------~ 
(b) Evaluate gh(-4) . 

• 



® Geometry 

@ Geometrical vocabulary 

0 Exercise 20.1 

1 Explain, giving reasons, whether the fo ll owing triangles are definitely co ngruent . 
(Note: the diagrams are not drawn to sca le.) 

(a)~ 

~ 8cm V (J' 

m 

(b)upcm 
7cm 10cm 

400 10cm 

40" 



Topic 3 Geometry 

0 Exercise 20.2 

1 Complete the table below, by entering either 'Yes' or 'No' in each cell. 

Rhombus Parallelogram Kite 

Opposite sides equa l in length 

All sides equal in length 

All ang les right ang les 

Both pairs of oppos ite sides parallel 

Diagonals equa l in length 

Diagonals intersect at ri ght ang les 

All ang les equal 

(3marks) 

0 Exercise 20.3 

1 Three nets A, Band Care shown below. Wh ich (if any) can be fo ld ed to make a cube? 



Chapter 21 Geometrical constructions and scale drawings 

Geometrical constructions 
and scale drawings 

0 Exercises 21.1-21.3 

1 Using only a ruler and a pair of compasses, construct the fo llowing triangle XYZ. 

XY = 5cm, XZ = 3cm and YZ = 7cm. 

2 Draw an ang le of 300° below. Using a pair of compasses, bisect the ang le. 

(3marks) 

(3marks) 

~ • 
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3 On the triangle ABC below: 
(a) Construct the perpendicular bisector of each of the triangle's sides. (3 marks) 
(b) Draw a circle such that the circumference passes through each of the vertices 

A, Band C. (1 mark) 

0 Exercise 2 I .4 

1 The scale of a map is 1: 20000 . 
(a) Two villages are 12cm apart on the map. How far apart are they in real life? 

Give your answer in kilometres. 

------------------------------- "-~ 
(b) The distance from a village to the edge of a lake is 8km in real life. 

How far apart would they be on the map? Give your answer in centimetres. 

------------------------------- "-~ 
2 (a) A model car is a -ls scale model. Express this as a ratio. 

------------------------------- "-~ 
(b) If the length of the real car is 4.9m, what is the length of the model car? 

------------------------------- "-~ 



Chapter 22 Similarity 

§ Similarity 

0 Exercise 22.1 
1 Two triangles are shown below. 

" '~ 

•= 
(a) Explain why the two triangles are similar. 

-------------------------------0-~ 
(b) Calculate the scale factor that enlarges the smaller triangle to the larger triangle. 

-------------------------------8-~ 
(c) Calculate the value of x. 

------------------------------- "-~ 
(d) Calculate the value of y. 

------------------------------- "-~ ,, 
'°l~h 

11 cm 10cm 

(a) Calculate the length a. 

-------------------------------0-~ 
(b) Calculate the length b. 
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0 Exercise 22.2 

1 The five rectangles below are each an enlargement of the previous one by a scale factor of 1.2. 

(a) If the area of rectangle D is 100cm2
, calculate to 1 d.p. the area of: 

(i) rectangle E .............................................................................................................. (1 mark) 

(ii) rectangle A .. 

................................................................................................................................ (2 marks) 

(b) If the rectangles were to continue in this sequence, which letter rectangle would be the 
last to have an area below 500cm2? Show your method clearly . 

....................................................................................................................................... (3 marks) 

2 A triangle has an area of 50cm2
• If the lengths of its sides are all reduced by a scale factor of 

30%, calculate the area of the reduced triangle. 

0 Exercises 22.3-22.4 

1 A cube has a side length of 4.5cm. 
(a) Calculate its total surface area . 

....................................................................................................................................... (2 marks) 

(b) The cube is enlarged and has a total surface area of 1093.5cm1
. 

Calculate the scale factor of enlargement . 

....................................................................................................................................... (3 marks) 

(c) Calculate the volume of the enlarged cube . 

....................................................................................................................................... (2 marks) 



Chapter 22 Similarity 

2 The two cylinders shown below are simil ar. 

xcm ~ 

25cm 
271itres 

(a) Calcu late the volum e factor of en largement . 

......................................................................................................................................... (1mark) 

(b) Calculate the scale factor of enlargement . Give your answer to 2 d.p. 

-------------------------------0-~ 
(c) Calculate the value of x . 

......................................................................................................................................... (1mark) 

3 A large cone has its top sliced as shown in the diagram below. 
The smaller cone is mathematically similar to the original cone. 

(a) What is the scale factor of enlargement from the small cone to the original cone? 

......................................................................................................................................... (1mark) 

(b) lfthe original cone has a volume of 1350cm1
, calculate the volume of the smaller cone . 

4 An architect's drawing is drawn to a scale of 1: 50 . The area of a garden on his drawing is 
620cm2 Calculate the area of the real garden, giving your answer in m2 
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@ Symmetry 

0 Exercise 23.1 

1 On each of the pairs of diagrams below, draw a different plane of symmetry. 

(a) A cuboid with a square cross-section . 

(b) A triangular prism with an isosceles triangular cross-section . 

00 
2 Determine the order of rotational symmetry of the cube, about the axis given . 

----+-----:---------
' ' ,---------

(2marks) 

(2marks) 

....................................................................................................................................... (2 marks) 



Chapter 23 Symmetry 

0 Exercise 23.2 

1 In the circle be low, 0 is the centre, AB = CD and X and Y are the midpoints of AB and CD 
respectively. Ang le OCD = 50° and ang le AOD = 30°. 

(a) Explain why triang les AOB and COD are congruent. 

-------------------------------0-~ 
(b) What type of t riang le is triang le AOB? ....................................................................... (1 mark) 

(c) Calcu late the obtuse ang le XOY. 

0 Exercise 23.3 

1 The diagram below shows a circle with centre at 0 . Xl. and yz are both ta ngents to the circle . 7, 
Calcu late, g iving deta iled reasons, the size of the ang le marked p . 

........................................................................................................................................ (3 marks) 
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S Angle properties 

0 Exercises 1.4. 1-1.4. 3 

1 Calculate the size of each of the labelled angles below. 

----------------~-~ 
b = ...................................................................... (1 mark) 

....................................................................... (1mark) 

d = ...................................................................... (1 mark) 

....................................................................... (1mark) 

2 Calculate the size of the labelled angles in the kite below. 

0 0 

0 

p = ...................................................................... (1 mark) 

q = .................................................................... (2 marks) 

0 Exercise 1.4.4 

1 The size of each interior angle of a regular polygon is 165°. Calculate: 

(a) the size of each exterior angle 

------------------------------- "-~ 
(b) the number of sides of the regular polygon. 

-------------------------------U=~ 
2 Find the value of each interior angle of a regular polygon with : 

(a) 30sides .. 

-------------------------------U=~ 
(b) 20sides .. 

-------------------------------U=~ 
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3 Calcu late the number of sides of a regu lar polygon if each interior ang le is 4x" and each 
exterior ang lex" . 

........................................................................................................................................ (3 marks) 

0 Exercise 24.5 

In each of the fo llowing diagrams, 0 marks the centre of the circle . Ca lcu late the va lue of x in 
each case . 

.......................................................... (2 marks) .......................................................... (3 marks) 

0 Exercise 24.6 

In each of the fo llowing diagrams, 0 marks the centre of the circle . Calcu late the va lue of x in 
each case . 

.......................................................... (2 marks) .......................................................... (3 marks) • 
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0 Exercise 24.7 

1 The pentagon below has angles as shown. 

(a) State the sum of the internal angles of a pentagon. 

------------------------------- "-~ 
(b) Calculate the value of x. 

-------------------------------U=~ 
(c) Calculate the size of each of the ang les of the hexagon . 

2 The d iagram below shows an octagon . 

(a) Write the angle y in terms of x . ................................................................................... (1 mark) 

(b) Write an equat ion for the sum of the interior angles of the octagon in terms of x. 

-------------------------------U=~ 
(c) Calcu late the va lue of x. 

-------------------------------U=~ 
(d) Calculate the size of the ang le labelled y. 

------------------------------- "-~ 
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0 Exercise 24.8 

In each of the following diagrams, 0 marks the centre of the circle . Calculate the value of the 
marked angles in each case . 

.......................................................... (3 marks) 

.......................................................... (3 marks) 

0 Exercise 24.9 

In the following, calculate the size of the marked angles . 

.......................................................... (3 marks) .......................................................... (3 marks) 
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0 Exercise 24.1 o 

In the following, calculate the size of the marked angles . 

........................................................................................................................................ (2marks) 

........................................................................................................................................ (3 marks) 
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@Loci 
0 Exercises 1.s.1-1.s.3 
1 The diagram below shows a plan view of a rail AB bent at 90° at C. 

A horse is tethered to the rail by a ring attached to a rope 3 m long . The ring can run freely 
along the full length of the rail. The horse can access both sides of the rail. 
Using a scale of 1 cm = 1 m, shade the locus of all the points that the horse can reach . 

Sm 

3m 

........................................................................................................................................ (3 marks) 

2 The diagram below is a plan view of a tall column and three people, one each at A, Band C. 
The people at A and B cannot see over the column. In the current position, the person at C 
cannot be seen by either of the people at A or B . 

•• 

Assuming that A and B remain in the same place, shade the locus of the points 
where the person at C should stand if he wants to be seen by A but not B. (3 marks) e 



Topic 3 Geometry 

0 Exam focus 

1 Draw a possible net for the cuboid in the grid below. 

LJ, 
5 

(31 

2 The scale of a map is 1: 50000. 
(a) Two rivers are 8.2 cm apart on the map. How far apart are they in real life? 

Give your answer in metres. 

---------------------------------~ 
(b) Two towns are 20km apart in real life. How far apart are they on the map? 

Give your answer in centimetres. 

3 A cube is enlarged by increasing the lengths of its sides by 10%. 
(a) Calculate the volume factor of enlargement from the original to the enlarged cube . 

---------------------------------~ 
(b) If the volume of the enlarged cube is 2662 cm1

, calculate the volume of the original cube . 

---------------------------------~ 
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4 Two right-angled triangular prisms are shown below. One is an enlargement of the other. 
(Knowledge of Pythagoras' theorem is needed for this quertion.) 

(a) Calculate the scale factor of enlargement . 

---------------------------------~ 
(b) Calculate the area factor of enlargement. 

---------------------------------~rn 
(c) Calculate the volume factor of enlargement . 

---------------------------------~rn 
(d) lfthe volume of the larger prism is 5000cm1

, calculate the volume of the smaller prism. 

5 Calculate the angle marked x in the diagram below. 0 is the centre of the circle and PQ and 
QR are both tangents to the circle. 

-~~-~-~~-~-~~-~-~~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~-~-~~ W 

~ 
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6 The diagram below shows only two of the sides of a regular polygon . 

Each internal angle of the regular polygon is 176°. 
Calculate the number of sides of the regular polygon . 

7 In the diagram below, AB and BC are tangents to the circle . 

AB = 8cm, 08 = x cm and angle OAC = 24°. 

(a) Calculate the angle ABO .. 

---------------------------------~ 
(b) Calculate the value of x. 

8 The circle below has its centre at 0 . 
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(a) Calculate the size of the angle x. 

---------------------------------~ 
(b) Calculate the size of the angle y. 

9 A trapezium is shown in the circle below. Each of its vertices lies on the circumference of the 
circle. 

(a) Calculate the size of angle n. 

---------------------------------~ 
(b) Calculate the size of angle m. 

---------------------------------~ 
10 A rectangular garden ABCD of dimensions Bm x 4m is shown below. 

4m 

Sm 

A landscape designer wants to construct a path through the garden so that its central 
line is always equidistant from the corners A and C. If the path is 1 m wide, construct and 
shade the locus of the points representing the path . {41 

0 



@ Mensuration 

@ Measures 

0 Exercises 1.6. 1-1.6.S 

1 Convert the fo ll owing lengths to the un its ind icated: 

(a) 0.072 m to mm ............................................................................................................... (1 mark) 

(b) 20400m to km ............................................................................................................... (1 mark) 

2 Convert the fo ll owing masses into the un its ind icated: 

(a) 420g to kg ..................................................................................................................... (1 mark) 

(b) 1.04 tonnes to kg ........................................................................................................... (1 mark) 

3 Convert the fo ll owin g li qu id measu res into the un its ind icated: 

(a) 12 ml to li tres ................................................................................................................. (1 mark) 

(b) 0.24 litres to ml .............................................................................................................. (1 mark) 

4 A rectangu lar field has an area of 105000m1
. Convert the area into km2 

. 

........................................................................................................................................ (2 marks) 

5 (a) A conta iner has a vo lume of 3.6m1 Convert the volume into cm1 

-------------------------------0-~ 
(b) A box has a vo lume of 3250cm1

. Conve rt the volume into : 

(i) mm1 
............................................................................................................................. (2marks) 



Chapter 27 Perimeter, area and volume 

@ Perimeter, area and volume 

0 Exercises 1.7.1-1.7.S 

1 Calculate the circumference and area of the circle below. 

8 
........................................................................................................................................ (2 marks) 

2 A circle has an area of 12.25n cm1
. Calculate : 

(a) its diameter .................................................................................................................. (2 marks) 

(b) its circumference ......................................................................................................... (2 marks) 

3 A semicircular shape is removed from a trapezium shape as shown. 

&7\ 
+---18cm------+ 

If the semicircle has a radius of 7 cm, calculate the shaded area remaining . 

........................................................................................................................................ (3 marks) 

4 A trapezium and parallelogram are joined as shown. 

12cm 

If the total area is 53 .2cm1
, calculate the value of x . 

........................................................................................................................................ (3 marks) 

~ 

0 



Topic 4 Mensuration 

5 Five thin semicircular chocolate pieces are placed in a rectangular box as shown. 

,+IJJJJJ 
Calculate : 
(a) the length of the box ................................................................................................... (1 mark) 

(b) the area occupied by one piece of chocolate 

(c) the area of the box not covered by chocolate pieces. 

6 A circular hole is cut out of a circular shape as shown. 
The area remaining is the same as the area of the hole removed. The circumference of the 
original piece is 151t cm. 

0 
Calculate the radius of the circular hole . 

........................................................................................................................................ (4 marks) 

0 Exercises 1.7.6-1.7.9 

1 A cuboid has a length of 7cm, a width of 2.5cm and a total surface area of 114.8cm2
. 

Calculate its height . 

........................................................................................................................................ (2marks) 

2 A cylinder has a total surface area of 100cm2 

If the radius of its circular cross-section is 3.6cm, calculate its height . 

........................................................................................................................................ (2marks) 



3 A cylinder and cuboid have dimensions as shown. 

F==?l,,m 
L___J)2cm 

hem 
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(a) Write an expression for the total surface area of the cuboid. 

-------------------------------0-~ 
(b) Write an expression for the total surface area of the cylinder. 

-------------------------------0-~ 
(c) If the total surface area of the cylinder is twice that of the cuboid, find the value of h. 

8cm 8cm 8cm 

Calculate the total volume of the shape . 

........................................................................................................................................ (3 marks) 

5 A cylinder and a cylindrical pipe have the same volume and diameter. 

o,H 0+xcm 
12cm 30cm 

(a) Calculate the volume of the solid cylinder. 

-------------------------------0-~ 
(b) Write an expression for the volume of the cylindrical pipe. 

-------------------------------0-~ 
(c) Calculate the value of x. 
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0 Exercises 27.10-27.1 I 

1 A sector has a radius of 6.7cm and an arc length of 3.2cm. Calculate the ang le of the sector 0 . 

.......................................................................................................................................... (1 mark) 

2 A sector has an ang le of 162° and an arc length of 14. 5cm. Calculate the length of the sector's 
radius . 

.......................................................................................................................................... (1 mark) 

3 Th e diagram below shows two arcs with the same centre and an ang le 0. 

(a) Write an expression for the length x in terms of r. 

------------------------------- "-~ 
(b) If the perimeter of the shape is 100cm, ca lcu late the size of 0. 

0 Exercises 27.12-27.1 3 

1 Two secto rs A and Bare shown below. 

0() 
(a) Calculate the area of sector A. 

------------------------------- "-~ 
(b) What is the ratio of the areas of sectors A: B? 

Give your answer in the form 1: n. 
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2 A prism with a cross-sect ion in the shape of a sector is shown be low. 

~ 
~6,m 

25cm 

Calcu late : 
(a) the ang le(} 

......................................................................................................................................... (1ma~ 
(b) the area of the cross-section 

-------------------------------U=~ 
(c) the tota l surface area of the pr ism 

-------------------------------8-~ 
(d) the volume of the prism. 

------------------------------- "-~ 

0 Exercises 1.7.14-1.7.1 s 
1 A sphere has a vo lume of 0.5m1

. Ca lcu late the sphere's rad ius, giving your answer in cm to 1 d.p . 

........................................................................................................................................ (2 marks) 

2 A hem ispherica l bowl, with an outer rad ius of 20cm, is shown below. A sphere is placed 
inside the bowl. The size of the sphere is such that it just fits the inside of the bowl. 

+--20cm_____.,. 

(a) Explain why the expression fo r the volume of the hemispherica l bowl in terms of x can be 
written as f11 x 203 

- i11(20 - x)
1 
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(b) Write an expression for the volume of the sphere in terms of x. 

-------------------------------U=~ 
(c) If both the bowl and sphere have the same volume, show that 3(20 - x)1 

= 8000. 

-------------------------------U=~ 
(d) Calculate the thickness x of the bowl. 

0 Exercise 27.16 

1 A hemisphere has a radius of 5cm. 
(a) Calculate the area of its base. 

------------------------------- "-~ 
(b) Calculate its total surface area . 

2 A solid shape is made from two hemispheres joined together. The base of each hemisphere 
shares the same centre. 

i 
6cm 

l 

(a) Calculate the surface area of the smaller hemisphere. 

-------------------------------U=~ 
(b) Calculate the total surface area of the shape . 
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0 Exercises 27.17-27.19 

1 A rectangular-based pyramid is shown below. 

r~1 8cm ,' 

l _____ ) ___ ----,~: 
9cm 

Calcu late : 
(a) the volume of the pyramid 

-------------------------------U=~ 
(b) the total surface area of the pyramid, using Pythagoras' theorem. 

-------------------------------~-~ 
2 Two square-based pyramids are joined at their bases. The bases have an edge length of 6cm. 

+--- 9 cm----+ +--x cm --+ 

(a) Calcu late the volum e of the pyramid on the left. 

-------------------------------U=~ 
(b) If the vo lum e of the pyramid on the left is twice that of the pyramid on the right, 

calcu late the va lu e of x. 

-------------------------------U=~ 
(c) By using Pythagoras as part of the calcu lation, ca lcu late the total surface area of the shape. 
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0 Exercises 27.20-27.23 

1 A cone has a base diameter of 8cm and a sloping face length of 5cm. 
(a) Calculate its perpendicular height. 

-------------------------------U=~ 
(b) Calculate the volume of the cone . 

(c) Calculate the total surface area of the cone. 

2 Two similar sectors are shown below. 

16cm(l,cm 
~ 20cm 

(a) Calculate the length of the radius r . 

-------------------------------U=~ 
(b) What is the value of R? 

------------------------------- "-~ 
The sectors are assembled to form cones . 

(c) Calculate the volume of the smaller cone . 

-------------------------------M=~ 
(d) Calculate the curved surface area of the large cone. 
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3 A cone of base radius 10cm and a vertica l height of 20cm, has a cone of base radius 10 cm 
and a vertica l height 10cm removed from its insid e as shown below. 

+- 10cm -+ 

(a) Calculate the volum e of the sma ll cone removed from the inside. 

-------------------------------U=~ 
(b) Calculate the volum e of the shape that is left (i.e the volume of the large cone with the 

sma ll cone removed). 

-------------------------------U=~ 
(c) Calculate the total curved surface area of the final shape. 
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0 Exam focus 

1 A field has an area of 8700 m1
. Convert the area into km1 

2 A swimming pool has a volume of 800 m3
. Give the vo lume in cm1 written in standard index 

fo rm. 

3 Two cylinders A and B are shown below. Th e total surface area of B is twice that of A. 

s,m~ M 
L_J s,l_j 

Calculate: 
(a) the surface area of cylinder A 

(b) the va lu e of x 

(c) the ratio of the vo lum e A: Bin the form 1 :n. 
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4 A shape is made from two sectors arranged in such a way that they share the same centre. 
The radius of the smaller sector is 6cm, whilst the radius of the larger sector is 10cm. 
The angle at the centre of the smaller sector is 22° as shown. 

(a) Calculate the area of the smaller sector. 

(b) If the shaded area is four times the area of the smaller sector, calculate the angle at the 
centre of the large sector. 

5 Two identical spheres are placed inside a box, so that they just fit. 

The length of the box is 30cm as shown. 

m 
- 30cm -

(a) Calculate the volume of one of the spheres . 

(b) Calculate the percentage volume of the box that is occupied by the spheres . 



Topic 4 Mensuration 

6 The solid shape below is made up of a cone, a cylinder and a hemisphere. 
The length of each of the three pieces is 5cm. 

<[]) 
5cm 5cm 5cm 

(a) What is the diameter of the base of the cone? .................................................................... (11 

(b) Calculate: 

(i) the volume of the cone 

(ii) the total volume of the shape . 

~--~~~~~~~~--~~~~~~--rn 
(c) Calculate: 

(i) the surface area of the cone 

(ii) the total surface area of the shape. 



® Coordinate geometry 

@ Straight-line graphs 

0 Exercises 1.8. 1-1.s. 3 

In each of the fo ll owing, identify the coord inates of some of the points on the li ne and use these 
to f ind 

(a) the grad ient ofthe li ne 
(b) the equation of the stra ight li ne . 

........................................................................................................................................ (2 marks) 

........................................................................................................................................ (2 marks) 

-S-4-3-

8
9:' j 13 

i L, 
........................................................................................................................................ (2 marks) 

~ 

0 
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........................................................................................................................................ (2marks) 

........................................................................................................................................ (2marks) 

In each of the fo ll owing, identify the coord inates of some of the points on the li ne and use these 
to find the equation ofthe stra ight li ne . 

........................................................................................................................................ (3 marks) 

........................................................................................................................................ (3marks) 
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........................................................................................................................................ (3 marks) 

-4 ~~ 

........................................................................................................................................ (3 marks) 

10 

-4 ~~ 

........................................................................................................................................ (4 marks) 

11 The genera l equation of a stra ight li ne takes the form y = mx + c. In your own words, exp lain 
the sign if icance of 'm' and 'c' . 

........................................................................................................................................ (3 marks) 
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0 Exercise 28.4 

For the following linear equations, calcu late both the grad ient and y-intercept in each case. 

1 (a)y=4x-2 

.............................................. (2marks) 

2 (a)y+±x=3 

.............................................. (3marks) 

3 (a)iy+x-2=0 

.............................................. (4marks) 

4 (a)-iy+2x=4 

.............................................. (4marks) 

5(a)~=3 
x - y 

.............................................. (4marks) 

(b) y ~- (2x + 6) 

............................................. (2marks) 

(b) y - (4 - 3x) = 0 

............................................. (3 marks) 

(b)-Sy- 1 - 10x = 0 

............................................. (4 marks) 

(b)¥=-3 

............................................. (4marks) 

(b)~+-'-~, 
y + 1 3y+ 3 

............................................. (4marks) 
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0 Exercise 28.S 

1 Find the equation of the straight line parallel toy= - 2x + 6 that passes through the point (2, 5) . 

........................................................................................................................................ (2 marks) 

2 Find the equation of the straight line parallel to 7y - 3x + 28 = 0 that passes through the 
point (7, ¥>. Give your answer in the form ax + by+ c = 0 . 

........................................................................................................................................ (3 marks) 

0 Exercise 28.6 
Plot the following straight lines. 

1 y = x - 3 

3 - 3y + 6x -4=0 

(2 marks) 

(3 marks) 

(4marks) 

m 
-S-4-3-2-~

1
~ __j_l 3 4 Sx 

_, 
_, -+ 

(2marks) 

(3marks) 
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0 Exercise 28.7 

Solve the simultaneous equations below: 

(a) by graph ica l means 
(b) by algebra ic means. 

1 y ={x +4 andy + x + 2 = 0 
(a) y 

E=r 
T TTI ' -h 

-9 -8 -7 -6 -5 -4 -3 -1--=1 ,Q -+ 2 3 X 

=: i _. L l l 

(b) . 

2 y + 3 = xand3x + y -1= 0 

(a) Y 

r:J 
r-TT 1 frrm 

-4 -3 -t-=-L~ -i i 3 

[ i-=: ~ 
4 5 6 7 X 

(b) . 

(4marks) 

(4marks) 
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0 Exercise 28.8 

In each of the fo ll owin g: 
(a) ca lcu late the length of the li ne segment between each of the pa irs of po ints to 1 d.p. 
(b) ca lcu late the coord inates of the midpo int of t he li ne segment . 

1 (7, 3) and (7, 9) 

(a) 

............................................... (1mark) 

2 (3, 5) and (- 2, 7) 

(a) 

............................................. (2marks) 

3 (- 2, - 4) and (4, 0) 

(a) 

............................................. (2marks) 

4 <1, - 3) and <-1, 6) 

(a) 

............................................. (2 marks) 

5 (- ±, - i)and (-i ,1) 
(a) 

............................................. (2 marks) 

(b) . 

............................................. (1 mark) 

(b) . 

............................................. (1 mark) 

(b) . 

............................................. (1 mark) 

(b) . 

............................................ (2marks) 

(b) . 

............................................ (2marks) 
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0 Exercise 28.9 

Fi nd the equation of the stra ight li ne wh ich passes through each of the fo llowing pa irs of po ints. 

1 (4, - 2) and (- 6, - 7) 

........................................................................................................................................ (2 marks) 

2 (0, 6) and (-i,s) 

........................................................................................................................................ (3 marks) 

3 (- 2, 7) and (3, 7) 

........................................................................................................................................ (3 marks) 

4 (- 4, 2) and ( 3, - ~) 

........................................................................................................................................ (3 marks) 

5 (-i,-4) and (-i,--i) 

........................................................................................................................................ (3marks) 

6 (0, 4) and (- 5, 2) 

........................................................................................................................................ (3marks) 

7 (2, -~) and (4,-~) 

........................................................................................................................................ (3marks) 
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0 Exercise 28.1 o 

In each of the fo ll owin g, calcul ate : 
(a) t he grad ient of t he li ne joining t he points 
(b) t he grad ient of a line perpend icu lar to th is li ne 
(c) the equat ion of the perpend icu lar li ne if it passes t hrough the first point each t ime. 

1 (8, 3) and (10, 7) 

(a) ........................................................................................................................................ (1 mark) 

(b) ........................................................................................................................................ (1 mark) 

(<) 

2 (3, 5) and (4, 4) 

(a) ........................................................................................................................................ (1 mark) 

(b) ........................................................................................................................................ (1 mark) 

(<) 

3 (- 3, - 1) and (- 1, 4) 

(a) ........................................................................................................................................ (1mark) 

(b) ........................................................................................................................................ (1 mark) 

(<) 

4 (4, 8) and (- 2, 8) 

(a) ........................................................................................................................................ (1 mark) 

(b) ........................................................................................................................................ (1 mark) 

(<) 
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5 (~.~) and (3, - { ) 

W------------------------------- n-~ 
~------------------------------- "-~ 
(<) 

-------------------------------0-~ 
6 (-i, }) and (-i, ~) 

W------------------------------- n-~ 
~------------------------------- "-~ 
(<) 



0 Exam focus 

1 Deduce the equation af the straight line drawn below. 
y 
4 

-2 

- 3 

Exam focus 

-4 ................................................................... (3) 

2 Calculate the gradient and y-intercept for each of the straight lines below: 

(a) 3x + y = 5 

---------------------------------~ 
(b)~=-3 

2 

3 Plot the line given by the equation x + 6y + 6 = 0. 

-8 -7 -6 -5 -4 -3 -2 - i Q 1 2 3 4 5 6 7 8 X 
-1 

-2 

,-3 

-4 

4 Consider the coordinates of the points A and M: 
A (7, 6) and M (10, 2) 

(a) Calculate the length of the line segment AM . 

(3) 

---------------------------------~ 
(b) M is the midpoint of the line AB. Calculate the coordinates of the point of B. 

---------------------------------~m 
-+ 
G 
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5 Calculate the equation of the straight line passing through these two points: 
(- 2, 20) and (2, -4) 

6 (a) Calculate the gradient of the line joining the points A(;, 4) and s(-~. 1). 

---------------------------------~ 
(b) Calculate the equation of the line perpendicular to AB and which passes through B. 

Give your answer in the form ax + by + c = 0. 



® Trigonometry 

~ Bearings 

0 Exercise 29.1 

1 A boat sets off from a point A on a bearing of 130° for 4 km to a point B. 
At B it cha nges d irection and sa il s on a bearing of 240° to a point C, 7 km away. 
At point C it changes direct ion again and heads back to po int A. 
(a) Us ing a sca le of 1 cm : 1 km, draw a sca le d iagram of the boat's journey. 

(b) From yo ur d iagram work out: 

(4marks) 

(i) the distance AC ............................................................................................................. (1 mark) 

(ii) the bearing of A from C. ............................................................................................ (2 marks) 
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@ Trigonometry 

0 Exercises 3 o. 1-3 o. 3 

Ca lculate t he va lue of x in each of the diag rams below. Give your answers to 1 d.p. 

1 

xcm~ 

~ 
12cm 

........................................................................................................................................ (2marks) 

2~ 

20= 

........................................................................................................................................ (2marks) 

~s,m 

µ 
........................................................................................................................................ (2marks) 

........................................................................................................................................ (2marks) 

5

~ 6.9cm 14cm 

x° 

0 
........................................................................................................................................ (2marks) 



10.5cm 

xcmr-7 
V 
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........................................................................................................................................ (2 marks) 

7 \) 

Xo 

24.1 cm 

15.6cm 

........................................................................................................................................ (2 marks) 

62° 

6.6cm 

xcm ·~ 
........................................................................................................................................ (2 marks) 

0 Exercises 30.4-30.S 

In each of the following, calculate the length of the marked side, giving your answer to 1 d.p. 

1 5,m ~ 

9cm 

........................................................................................................................................ (2 marks) 
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bcm 

........................................................................................................................................ (2marks) 

3

~Scm 22cm 

ccm 

9cm 

........................................................................................................................................ (3 marks) 

~dcm 

~ 

........................................................................................................................................ (3marks) 

5 Three towns, A, B and C, are positioned relative to each other as follows: 
Town B is 68 km from A on a bearing of 225°. 

• Town C is on a bearing of 135° from A. 
• Town C is on a bearing of 090° from B. 
(a) Drawing a sketch if necessary, deduce the distance from A to C. 

• ........................................................................................................................................ (2marks) 
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(b) Calculate the distance from B to C. 

6 A boat starts at a point P and heads due north for 20 km to a point Q . At Q it heads east for 
15km to a point R. At R it heads on a bearing of 045° for 10 km to a point S. 

(a) Drawing a sketch if necessary, calculate the horizontal distance between Rand S. 

-------------------------------0-~ 
(b) Calculate the vertical distance between P and S. 

-------------------------------0-~ 
(c) Calculate the shortest distance between P and S. 

-------------------------------0-~ 
(d) Calculate the bearing of S from P. Give the answer to the nearest degree. 

7 Two trees, A and B, are standing on flat ground 12 m apart as shown. The tops of the two 
trees are 16 m apart. The angle of elevation of the top of tree A to the ground at X is 50° . 

(a) Calculate the distance AX. 
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(b) Calculate the height of tree B. 

-------------------------------8-~ 
(c) Calculate the angle of depression from the top of tree B to the top of tree A. 

0 Exercise 30.6 

1 A point A is at the top of a vertical cliff, 25m above sea level as shown below. 
Two points X and Y are in the sea . The angle of elevation from Y to A is 23° . 
Y is twice as far from the cliff as X. 

25m 

1 230 

(a) Calculate the horizontal distance of Y from the foot of the cliff. 

-------------------------------0-~ 
(b) Calculate the angle of depression from A to X to the nearest whole number. 

-------------------------------8-~ 
(c) Calculate the ratio of the distances AX AY. Give your answer in the form 1: n where n is 

given to 1 d .p. 
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2 A tall vertica l mast is supported by two wires, AC and BC, as shown. 
Points A and Bare 2.5 m and 6m above horizonta l ground leve l respectively. 
Horizonta lly, the mast is 20m and 27m from A and B respective ly. 
The angle of e levat ion of C from A is 30°. 

Ltr 2.Sm 

...__ 20 m ------- 27 m ______. 

(a) Calculate the height of the mast. 

-------------------------------0-~ 
(b) Calculate the ang le of elevation of C from B. 

-------------------------------0-~ 
(c) Calculate the shortest distance between A and B. 
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0 Exercises 30.7-30.8 

1 Express the fo llowing in terms of the sine of another ang le between 0° and 180°: 

(a) sin 86° .. 

(b) sin 158° .. 

2 Express the fo llowing in terms of the cos ine of another ang le between 0° and 180°: 

(a) cos 38° . 

(b) cos 138° . 

3 Find the two ang les between 0° and 180° wh ich have the fo llowing sin e. Give each 
answer to the nearest degree. 

(1mark) 

(1mark) 

(1mark) 

(1mark) 

(a) 0.37 .............................................................................................................................. (2 marks) 

(b) 0.85 .............................................................................................................................. (2 marks) 

4 Th e cosine of wh ich acute angle has the same va lue as: 

(a) - cos 162° ..................................................................................................................... (2 marks) 

(b) - cos 136° ..................................................................................................................... (2 marks) 
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(§) Further trigonometry 

0 Exercises 3 I. 1-3 1.2 

1 Calcu late the length of the side marked x . 

....................................................................................................................................... (2 marks) 

2 Calcu late the length of the side marked x. 

~ ~ 2,m 7.5cm 

....................................................................................................................................... (2 marks) 

3 Calcu late the length of the side marked x. 

~ a,m 

~ 
....................................................................................................................................... (3 marks) 

4 Calcu late the size of the ang le marked B. 

27cm 

15cm 

135° 

....................................................................................................................................... (2 marks) 

~ 

0 
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5 Calculate the size of the angle B. 

14~ 

24cm 

....................................................................................................................................... (3 marks) 

6 Calculate the size of the angle(} below, given that it is an obtuse angle (between 90° 
and 180°). 

10 cm 

........................................................................................................................................ (4 marks) 

0 Exercise 3 1.3 

1 A bird, B, flies above horizontal ground . 
The bird is 126 m from point A on the ground and 88 m from a point C also on the ground . 

B 

,,'-·\ 
_,, \ 

12,~-~,',' \sam 

100 m 

Given that the distance between A and C is 1 OOm, calculate: 

(a) the angle of elevation from A to B 

-------------------------------0-~ 
(b) the height of the bird above the ground . 
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0 Exercise 3 I .4 

1 Calculate the area of the triangle below . 

....................................................................................................................................... (2 marks) 

2 A triangle and rectangle are joined as shown below. If the total area of the combined shape 
is 110cm1

, calculate the length of the side marked x. 

12cm 

8cm Area= 11 

....................................................................................................................................... (4 marks) 

0 Exercises 3 I .S-3 1.6 

1 The cone below has its apex P directly above the centre of the circular base X. 
PQ = 12cm and angle PQX = 72° . 

p 

ill, 
(a) Calculate the height of the cone. 

-------------------------------0-~ 
(b) Calculate the circumference of the base . 

------------------------------~ 8=~ 
~ 

e 
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2 The cuboid ABCDEFGH is shown below. 
AD = 8cm, DH = 5cm and X is the midpoint of CG . 

. 4=?1:­LY-m 
A 8cm D 

Calculate the following : 

(a) the length EG 

-------------------------------0-~ 
(b) the angle EGA 

-------------------------------0-~ 
(c) the length AX 

-------------------------------0-~ 
(d) the angle AXE 

3 A right-angled triangular prism ABCDEF is shown below. 
AB = 3cm, AC = 4cm, BE = 9cm and point X divides BE in the ratio 1 : 2. 

Calculate the following : 

(a) the length BC 

------------------------------- "-~ 
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(b) the angle BXC 

-------------------------------0-~ 
(c) the length XF 

-------------------------------0-~ 
(d) the angle between XF and the plane ABDE 

4 The diagram below shows a right pyramid, where Eis vertically above X. 
AB = 5cm, BC= 4cm, EX= 7 cm and P is the midpoint of CE. 

E 

r~,,,, 7cm 1 l ,/p- _____ c 

/ X 4cm 

5cm 

Calculate: 

(a) the length AX 

-------------------------------0-~ 
(b) the angle XCE 

-------------------------------0-~ 
(c) the length XP 
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0 Exam focus 

1 If the bearing from X to Y is 12JG, calcu late the back bearing Y to X. 

2 Calculate the value of x in the triangle below. 

7.2cm 

~ 
3 Calculate the value of() to the nearest degree. 

·A 
~ 

7cm 

4 Calculate the distance AB . 

440 

+-----11 m------. 

5 () is an obtuse a ngle . If sin 0 = 0.75, ca lcu late() to the nearest degree. 
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6 A field PQRS has dimensions and angles as shown. 
Q 

(a) Calculate x. 

---------------------------------~ 
(b) Calculate y. 

--------------------------------- W 
(c) Calculate the total area of the field. Give your answer to the nearest whole number. 

7 A right-angled triangular prism is shown below. 
F 

A 6cm B 
(a) Calculate the length AC. 

---------------------------------~ 
(b) Calculate the angle CE makes with the base ABDE . 

--------------------------------- ~ • 



~ Matrices and 
\.!_) transformations 

§ Vectors 

O Exercise 32.1 

.LJ 
B 

Describe each of the fo ll owing translations us ing a co lumn vector: 

(a);;1 ................................................................................................................................... (1mark) 

~~------------------------------ "-~ 
---> 

(c) CD ................................................................................................................................... (1 mark) 

~~------------------------------ "-~ 
---> 

(e)EA ................................................................................................................................... (1 mark) 

0 Exercises 32.2-32.3 

In questions 1 and 2 consider the fo ll owing vectors : 

1 Express the fo llowing as a sing le co lumn vector: 

(a) 3a .................................................................................................................................... (1 mark) 

(b) 2c - b ............................................................................................................................ (2 marks) 

(c) ; ea - b) ......................................................................................................................... (2 marks) 

(d) - 2b ................................................................................................................................ (2 marks) 

e 



2 Draw vector diagrams to represent the fo ll owin g: 
(a) 2a +b (b)-c+b 

(3 marks) 

0 Exercise 32.4 

1 Consider the vectors: 

Calculate the magnitude of the fo ll owing, givin g your answers to 1 d.p. 

(a) a +b +c 

Chapter 32 Vectors 

(3 marks) 

-------------------------------8-~ 
(b) 2b-c 
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0 Exercises 31..S-31..7 

1 Consider the vector d iagram below. 

A 
e--l-

--> --> 
If AB = a and BC = b , express the fo llowing in terms of a and b. 

(a)~ ................................................................................................................................... (1mark) 

~~------------------------------ "-~ 
--> 

(c) AF .. 

-------------------------------U=~ 
(d) al . 

-------------------------------8-~ 
2 In the diagram below, ~ = a, 815 = b, D div ides the li ne BC in the rat io 2 : 1 and E is the 

midpo int of AC. 

B 

·~ 
A E C 

Express the fo llowing in terms of a and b: 
--> 

(a) AD ................................................................................................................................... (1 mark) 
--> 

(b) DC ................................................................................................................................... (1 mark) 

--> 
(c) AC ................................................................................................................................. (2 marks) 

(d) E6 ................................................................................................................................. (2 ma,ks) 
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@ Matrices 

0 Exercise 3 3. I 
1 Give the order of the following matrices: 

(a) P= (1 6 ~ ~) ........................................................................................................... (1 mark) 

.......................................................................................................................... (1mark) 

2 The hair colour of students in two classes is recorded. In one class, there are 6 black, 6 brown, 
4 blonde and 2 ginger haired students . In the other class there are 8 black, 3 brown and 5 
blonde haired students. 
Write this information in a 4 x 2 matrix. 

(2 marks) 

0 Exercise 33.1. 
Evaluate the following calculations. 

1 (~ ~j ~) + (=~ -~ ~) ................................................................................................. (2 marks) 

[ 7 -2] [ 3 2 3 0 - 3 
_, 4 - 2 marks) 

3 Michael Phelps, a swimmer from the USA. won 6 gold medals and 2 bronze medals at the 
2004 Olympic games in Athens, 8 gold medals at the 2008 Olympic games in Beijing and 4 
gold medals and 2 silver medals at the 2012 Olympic games in London. 

(a) Express this information as the sum of three 1 x 3 matrices. 

-------------------------------0-~ 
(b) Write down the matrix to represent the total number of each type of medal 

Phelps won in the three Olympic games . 

........................................................................................................................................ (1ma~ 



Topic 7 Matrices and transformations 

0 Exercises 33.3-33.S 

1 Evaluate: 

(a)•[-: il ........................................................................................................................ (1 ma.kl 

(b)-3 
1 

: , [o 4 - ,',] 
............................................................................................................. (1mark) 

2 Evaluate: 

(a) (-3 1 ,i[-~] ........................................................................................................... (2ma,ks) 

(b) u -: _:)[-! -:i 
2 - 1 .............................................................................................. (3 marks) 

3 The order of three matrices are given below: 
Matrix A: (3 x 2) Matrix B: (4 x 3) Matrix C: (2 x 4) 

(a) Give an example of a matrix multiplication that is possible using the matrices above . 

------------------------------- n=M 
(b) Give an example of a matrix multiplication that is not possible using the matrices above. 

------------------------------- n=M 

0 Exercises 33 .6-33. 7 

1 The mat,;xA ;, [~ J 
lfAB = [~ - ~], 

3 - 1 

(a) Write down matrix B. 

(1 mark) 

(b) What is the name usually given for matrix B? 

------------------------------- n=M 



Chapter 33 Matrices 

2 Calculate the determinant of the following matrices: 

(a) (_i i) . 
-------------------------------0-~ 

(b) (_~ !) . 

[ 
3 -1] (1 3 If A= 4 o and B = 3 

- 2 2 

-2)· -1 . 

(a) calculate BA 

-------------------------------0-~ 
(b) evaluate l3BA1. 

0 Exercise 3 3 .8 

1 Using simultaneous equations and giving each element as a fraction, calculate the inverse of 

(4 -2) the matrix 4 2 . 

(4 marks) 

2 (a) If A-1 
= (1 g), calculate matrix A. 

(4marks) 

(b) Deduce the matrix produced by AA-1
• 

(2marks) 



Topic 7 Matrices and transformations 

§ Transformations 

0 Exercises 34. 1-34.2 

1 On t he following d iag rams: 

(i) draw t he pos it ion of the mirror li ne(s) 
(ii) give the equation of the mirror line(s) . 

-5 _j 

(b) (i) y :, 
6 

5 -+ 

b L
: j 
, --, 

rt . 1 n-trt t,1 

(ii) ................................................. (2 marks) (ii) .................................................. (4 marks) 

2 Reflect the fo llowing object in t he li ne y = - x + 1. 

(2 marks) 



Chapter 34 Transformations 

0 Exercises 34.3-34.4 

1 In the following, the object and centre of rotation have been given . Draw the object's image 
under the stated rotation. 
(a) (b) 

D 
H 

Rotation 180° (2 marks) Rotation 90° anticl ockwise (2 marks) 

2 In the following, the object (unshaded) and image (shaded) have been drawn. In each 
diagram, mark the centre of rotation and calculate the angle and direction of rotation. 

(a) (b) I I I 

1\.1 
I/ I I I ' 

~ 

~ 

~ 

~ 

"~ ~ > f-~ 
~ 

..,. 
1 1'.. 

~ 

~ 

/ -
I I 

..................................................... (2marks) ................................................... (2marks) 



Topic 7 Matrices and transformations 

0 Exercise 34.S 

In the d iagrams below, assume the shaded shape is the object. By construction : 
(a) find the centre of rotation and give its coord inates 
(b) find the ang le and direction of the rotation . 

(3 marks) 
(2 marks) 

2 

,.•·+++++-++-I 

- 1;2-H-0-, --6-5...!4-3-2-1.\. 2 3 4 6 X 

'•--t +-1--HH-t-+-t-+-a 
H-+-+-+-+-+++·f 

0 Exercises 34.6-34.7 

H-+++++-t---HS+-+++-++-+--><, 
H--t-+-t-t-+-t-+O~ t---t--t-+-t-t-+-1--HH 

1 In the following diagram, object A has been translated to each of the images B, C and D. Give 
the trans lat ion vector in each case. 

B= ................................................................... (1 mark) 

C = ................................................................... (1 mark) 

D = ................................................................... (1 mark) 

2 In the diagram below, translate the object by the stated vector. 

ll (2marks) 



Chapter 34 Transformations 

0 Exercises 34.8-34.9 

1 Find the centre of enlargement and the scale factor of enlargement in the diagrams below. 
(a) (b) 

:~ 
C 

t± 
......................................................... (2marks) ......................................................... (2 marks) 

2 Enlarge the object below, by the scale factor given and from the centre of enlargement shown. 

I Scale factor{-

(2 marks) 

0 Exercise 34.1 o 
1 An object and part of its image under enlargement are given in the diagram below. 

I <\ 
t z ~:: :i:::~:::::~::::largement. 

11 f ) (<) Calculatethescalefacto,ofenla,ge~eat (l; 

(2 marks) 

(1mark) 



Topic 7 Matrices and transformations 

0 Exercise 34.1 I 

1 In this question draw each transformation on the same grid and labe l the im ages clearly. 
y 

~~~~~~~~~~~~,· ,~~~~~~~~~~~~~ 

H-+-++++++-+-:•-
4-H ++-1-++++,H l--

' J12.. J .0 8 -n""-H._,..,l-+"t -+-+--t-+-t-16-t-""'+-':"t-',"r'l'+l;G. 8 0 2,2. X 

H-+-++++++-+-+ +-+-+-+-+-+-+-+-+-++--2 +++++-++-+-+-H-+-++++++-++-+-+-H 

H-t-++++++-t+-+-+-H-+-++++++~o+-++++-t+-+-+-H-+-++++++-t+-+-+-H 

(a) Map the triangle ABC onto A181c1 by an en largement of sca le factor - 2, w ith the centre 
of en largement at (-4, 2) . (3 marks) 

(b) Map the triangle A181C1 onto A1 81C2 by a reflection in the lin e x = 4. (2marks) 

(c) Map the triangle A181C1 onto A 181C1 by a rotation of 180°, with the centre of rotation at 
(-4, 2) . (2 marks) 

0 Exercises 34.12-34.1 3 

1 Th e object ABC undergoes a transformation. Th e transformation matrix is (-6 -~)-
' . ,-. 

~ l"'l;; 
,-
•· 

I ' 
' ~ 4is-: ' ' 

W 4 ~ t j 9J() X 

f ,_ 

~ ,' 

r t- r-fs f--H 
' 

(a) Express the vertices of the triangle ABC as a matrix. 

(1 mark) 



Chapter 34 Transformations 

(b) By carrying out t he appropriate ca lcu lation, determ ine in matrix form, the vertices of t he 
image A'B'C' . 

(c) Draw the image A'B'C' on the grid oppos ite and label each ve rtex. 

(3marks) 

(1mark) 

(d) (i) Descr ibe in geometrica l terms t he transformation that maps triang le ABC on to A'B'C' . 

---------------------------------"-~ 
(ii) Describe in geometrica l terms a different transformation t hat maps triang le ABC on to 

A'B'C' . 

---------------------------------"-~ 
2 The grid below shows a triang le ABC. 

y 
~~~~~~~~--ilSI-T~~~~~~~~~~~~~~~ 

r-t---t-t-t---t--r-t-t---t-+-+--i'4t-t---t--t-i-+-r-t-t---t-t-t---t--r-r-t--t-t-t---t-t-t----l 
1--+-+-+-+-++-1-+-+-+-+--iB+-+-+-+-+-++-1-+-+-+-+-++-1-+-+-+-+-+-+-+----l 
1--+-+-+-+-++-1-+-+-+-+--in +-+-+-+-+-++-1-+-+-+-+-++-1-+-+-+-+-+-+-+----< 

1--+-+-+-+-++-1-+-+-+-+--i>O+-+-+-t-t-++-1--+-+-+-+-++-t-t--+-+-+-+-t-t----l 

r-t---t-t-t---t--r-t-t---t-+-+-+6 v{ -t-1---t--r-l--+--t-t-t---t--r-r-t--t-t-+---t-t-t----l 

1--+-+-t-t-++-t-t--+-tA~ 

f--+-+-+-J---t-+-f--+-+-+-+-+; t1-+-+-+-Jl---t-L +-f--+-+-+-!-++-f--+-+-t-+-+-+-t----l 

1,2 10 8 --6 2 0 10 1 1<1. J'6 18 2°0 2°!2 X 

(a) Calcu late t he area of triang le ABC. 

-------------------------------0-~ 

(b) Draw the image of ABC under the transformation of t he matrix[ - ! OJ 
and label thevert icesA' B'C' . _, - ! (4marks) 

(c) Calcu late t he determ inant of the transformation matrix. 

-------------------------------0-~ 
(d) Us ing your answer to part (c) deduce the a rea of the image A'B'C' . 

......................................................................................................................................... (1ma~ 

(e) What matrix maps A'B'C' on to ABC? 

(4marks) 



Topic 7 Matrices and transformations 

0 Exercise 34.14 

1 Two transformation matrices T and U are stated as follows: 

T~ ( 0 ' ) _, 0 u~ ( o -') _, 0 

The grid below shows a rectangle ABCD. 
y 

~~~~~~~~~-··+~~~~~~~~~~~~~~~ 

H-+-H-+-H-+-H-+-H--+•6·+-++-t-++-t-++-H-+-H-+-H-+-H-+-H 

I I 

H-+-t-++-+-++-j1 Jli i = ~+-++-t-++-t-++-t-++-t-++-t-++-t-++-H 
>-++-t--t-+-t--t--t-18 A- l t-++-t-++-t-t-+-t-t-+-t-t-+-t--t-+-t--t--+-+I 

8 ,. 6 fB i O 2·2 X 

1-++-1-++-1-++-1-++-1-++12~-1-++-1-++--++-1-++-1-++-1-++-1-++-1 
t--+--t-t--+--t-t--+--t-t--+--+Ht--+--t3·t-+--t-t-t---t-t-t---t-t-t---t-t-t--t-t--+--t-t--+--+HH 
t-++-H-+-H--+Ht-+-+HH--f; +-++-t-++-t-++-t-++-t-++-t-++-t-+-+HH 

I 

(a) On the grid, draw an image of ABCD under the transformation of matrix T and label its 
vertices A'B'C'D'. (4 marks) 

(b) On the grid , draw an image of A'B'C'D' under the transformation of matrix U and label 
its vertices A"B"C"D". (4 marks) 

(c) Determine the single transformation matrix that would map ABCD on to A"B"C"D" . 

(3marks) 

(d) Determine the single transformation matrix that would map A"B"C"D" on to ABCD. 

(4marks) 



Exam focus 

0 Exam focus 

1 If a= (J) and b= (-d), write the column vector for : 

(a) 2a - b ....................................................................................................................................... (2) 

~~b- ~------------------------------~~ 
2 The position vector of P is (~), the position vector of Q is (::::~). 

---> 
(a) Calculate the vector PQ ......................................................................................................... (21 

(b) Calculate I~. 
---------------------------------~ 

3 The rhombus ABCD is shown below. 

O' 
A b D 

---> ---> 
AB = a and AD = b . X divides the line BC in the ratio 1: 3 and Y divides the line CD in the 
ratio 2 : 1. Express the following in terms of a and b: 

(a)~ ............................................................................................................................................ (11 

(b) Ak ......................................................................................................................................... [21 

W~~-------------------------------~ 
~~~-------------------------------~ 

-+ 



Topic 7 Matrices and transformations 

4 The graph below shows the rainfall (mm) per quarter over the six year period 2007-2012. 

Rainfall per quarter 

10 

2006 2007 2008 2009 2010 
Year 

Represent the data in a 6 x 4 matrix. 

5 Two matrices P and Q are given as follows: 

3 6 _, 2 0 

[
-1 OJ 

P= (4 0 _2)andQ= ~ -~ 

2011 

4thQuarter 

2ndQuarter 
1stQuarter 

3rdQuarter 

2012 2013 

(a) Wh ich product of the two matrices is possible? Justify your answer. 

---------------------------------~ 
(b) Carry out the multiplication stated in part (a) above . 



Exam focus 

(a) Evaluate IA - BI. 

---------------------------------~ 
(b) Calculate the matrix (A - Bt 1 

7 In the diagram below, the object ABCD is mapped on to A'B'C'D' 
y 

I~cf 
D 

T T T T' 

l 

1----, +- + 

1----, +- t 
1----, +-

+ 1----, 

t 1----j 

+H 

2 3 4 5 w 8 9 10 11 12 X 

D' 

" 
-A~ 

+ 
t 

+ 
+ 
+ 

+ t 
t 

+ 
t 
t 

t t 
+ t 
t t 
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(a) By construction, find the position and coordinates of the centre of enlargement. 
Mark it on the diagram and label it 0. {21 

(b) Calculate the scale factor of enlargement . 

---------------------------------~rn 
(c) If the area of the object is 8 units1, and using your answer from (b), deduce the area of 

the image A'B'C'D' . 

8 In the diagram below, the shaded shape is the object and it is mapped on to its image by 
rotation. 

1 n n 
.J +--+ 1- --+ 

-1i:..:l2..:1 0 -!...j -1 -6 -5 -4 -3 -:L:L O ---+ 2 3 4 5 6 7 8 9 10 x 

_, 

} " 

-3 

c· + 
5 --+ + + lj -6 

-7 

I 
[' 

+-+ 9 --+ +- + r: t +- < 

H 
+--·10 --+ + 

I 
t--11 + 

-12 

-13 

-14" -+ + 
~-- 15 

(a) By construction, find the coordinates of the centre of rotation ......................................... (3) 

(b) Find the angle and direction of the rotation .. 
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9 The object ABC is mapped on to A'B'C' by the transformation matrix rn ~)-

~ ~ + 
- ~ ~ 

~ ~ + 
- ~ ~ 

~ ~ + 

t: - ~ ~ 

~ ~ + 

t r: T T T 
-12-11-10-9-8-7-6-5-4-3-2-10 

' -1 
6 --i 8 ~ 1p 1'1 12 13 14 X 

+- +- +- +--

(a) (i) Determine in matrix form the vertices of the image A'B'C' . 

(ii) Plot the image A'B'C' on the grid above, labelling the vertices clearly. 

(b) A'B'C' is mapped onto A''B''C'' by the transformation matrix(~ -6)­
Plot the image A"B"C" on the same grid, labelling the vertices clearly. 

(c) Determine the single matrix that will map ABC on to A''B''C'' . 

[1] 

[3] 

---------------------------------~ 
(d) If the area of ABC is x units2

, determine the area of A"B"C" in terms of x. 

---------------------------------~ 
(e) Calculate the single matrix that will map A"B"C" on to ABC. 



® Probability 

@ Probability 

0 Exercises 3 s. 1-3 s .4 

1 Calcu late the theoretical probab ili ty, when rolli ng an octahedra l, fa ir dice, of getting each of 
the fo llowing : 

(a) a score of 6 ..................................................................................................................... (1 mark) 

(b) a score of 2 or 3 ............................................................................................................. (1 mark) 

(c) an even number ............................................................................................................ (1 mark) 

(d) a score less than 1 ......................................................................................................... (1 mark) 

(e) a score of more than 1 .................................................................................................. (1 mark) 

(f) a score less than 4 or more than 4 ............................................................................... (1 mark) 

2 (a) Calcu late the probab ili ty of be ing born in June . (Assume a year is 365 days .) 

------------------------------- "-~ 
(b) Explain why the answer to part (a) is not ii· 

------------------------------- "-~ 
(c) What is the probability of not be ing born in June? ................................................... (1 mark) 

3 A conta iner has 749 wh ite sweets and 1 red sweet. What is t he probability of picking the red 
sweet if a ch il d random ly picks: 

(a) 1 sweet ........................................................................................................................... (1 mark) 

(b) 500 sweets ..................................................................................................................... (1 mark) 

(c) 150sweets ..................................................................................................................... (1 mark) 

(d) 750 sweets? .................................................................................................................... (1 mark) 

4 In a class there are 23 girls and 17 boys. They enter the room in a random order. Ca lcu late the 
probability that the first student to enter will be : 

(a) a girl ............................................................................................................................... (1 mark) 

(b) a boy ............................................................................................................................... (1 mark) 
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5 Til es, each lettered with one different letter of the word MATHEMATICS, are put into a bag. If 
one tile is drawn out at random, ca lcu late the probability that it is: 

(a) anAorMor T ............................................................................................................... (1mark) 

(b) not a consonant ............................................................................................................ (1 mark) 

k)n~an~YorZ ............................................................................................................. (1ma~ 

(d) not a letter in your first name ..................................................................................... (1 mark) 

6 (a) Three red, 17 wh ite, 25 blue and 7 green counters are put into a bag. If one is picked at 
random, calcu late the probability that it is: 

(i) a green counter ............................................................................................................ (1 mark) 

(ii) not a blue counter ........................................................................................................ (1 mark) 

(b) If the first cou nter taken out is green and it is not put back into the bag, calcu late the 
probability that the second counter picked is: 

(i) not a green counter ..................................................................................................... (1 mark) 

(ii) a red counter ................................................................................................................. (1 mark) 

7 The letters of the word MATHEMATICS are written on individu al cards. A card is chosen at 
random, it is then replaced and a second card is chosen . What is the probability of choos ing: 

(a) an M twice .. 

-------------------------------8-~ 
(b) an S fo llowed by a T? ... 

-------------------------------8-~ 
8 A computer uses the letters A, T or Rat random to make three-letter words. 

Assum ing that a letter can be repeated, calcu late the probability of gett ing: 

(a) the letters R,R,R . 

-------------------------------8-~ 
(b) any one of the words TAR, RAT or ART. 

-+ 



Topic 8 Probability 

9 The gender and age of members of a film club are recorded and shown below. 

Child Adult Senior 

Male 14 58 21 

Female 18 44 45 

(a) How many members has the film club got? 

------------------------------- "-~ 
(b) A member is picked at random. Calcu late the probability that it is: 

(i) a child ............................................................................................................................ (1 mark) 

(ii) female ........................................................................................................................... (1 mark) 

(iii) a female ch ild ............................................................................................................... (1 mark) 

10 Two friends are stand ing in a hall w ith many other people. A person is picked randomly from 
the hall. 
How many people are in the hall if the probability of either of the friends being picked is 
0.008? 

........................................................................................................................................ (2marks) 



Chapter 36 Further probability 

~ Further probability 

0 Exercise 36.1 

1 A fair cubic dice and a fair tetrahedral dice are rolled. 
Use a two-way table if necessary to find: 

(a) the probability that both dice show the same number 

(b) the probability that the number on one dice is double the number on the other. 

-------------------------------U=~ 
2 Two fair octahedral dice are rolled. 

Use a table if necessary to find the probability of getting : 
(a) any double 

-------------------------------U=~ 
(b) a total score of 13 ........................................................................................................ (2 marks) 

(c) a total score of 17 ........................................................................................................ (2 marks) 

(d) a total which is either a multiple of 2, 3 or 5 .. 

-------------------------------µ-~ 



Topic 8 Probability 

0 Exercise 36.1. 

1 A footba ll team plays three matches. In each match the team is equally likely to win, lose or 
draw. 

(a) Calculate the probability that the team: 

(i) wins no matches .. 

(ii) loses at least two matches. 

(b) Exp lain why it is not very realistic to assume that the outcomes are equa lly like ly in this 
case of footba ll matches. 

2 A spinner is sp lit into fifths, numbered 1-5. 
If it is spun twice, calcu late the probability of getting: 

(a) two fives ....................................................................................................................... (2 marks) 

(b) two numbers the same .. 

0 Exercise 36.3 

1 A particular board game invo lves players rolling an octahedra l dice. However, before a player 
can start, he or she needs to ro ll an odd number. 
Draw a tree diagram if necessary (there is blank space for this on the page opposite) to 
calcu late the probability of the fo ll owing: 

(a) gettin g an e ight on the first throw ............................................................................ (2 marks) 

(b) sta rting within the first two throws 

-------------------------------0-~ 
(c) not starting within the first three throws 

-------------------------------0-~ 
(d) sta rting within the first three throws. 

-------------------------------0-~ 
(e) If you add the answers to (c) and (d) what do you notice? Explain this result. 
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2 In England 40% of trucks are foreign made. Calculate the following probabilities: 

(a) the next two trucks to pass a particular spot are both English 

-------------------------------8-~ 
(b) two of the next three trucks are foreign 

-------------------------------8-~ 
(c) two or more of the next three trucks are English. 

-------------------------------8-~ 
3 The first team of Barcelona F.C. has a 0.05 chance of losing a game. 

Calculate the probability of the team achieving : 

(a) two consecutive losses 

(b) 20 consecutive wins . 

-------------------------------8-~ 



Topic 8 Probability 

0 Exam focus 

1 A dice is a regular dodecahedron. It is numbered 1- 12. 

(a) What is the probability of throwing a 6 with the first throw? 

(b) What is the probability of throwing a prime number? (1 is not a prime) 

(c) What is the probability of throwing two 1's in the first two throws? 

(d) What is the probability of not throwing two 1's in the first two throws? 

2 An icosahedral dice is numbered 1 to 20 . It is thrown and a fair coin is spun . 
Find the probability: 

(a) of getting a head and a factor of 20 

(b) of getting a prime number and a tail. 

3 A computer uses the letters A, E or Tat random to make three-letter words. 
Assuming that a letter can be repeated, calculate the probability of getting: 

(a) the letters AAA 

----------------------------------rn 
(b) the word EAT, TEA, ATE or TEE. 



Exam focus 

4 A top tennis player calculates he has a 20% chance of losing a set of tennis. As a percentage: 

(a) What is the probability that he loses 3 consecutive sets? 

(b) What is the probability that he wins three consecutive sets? 

5 A bag contains r red balls and b blue balls. Two balls are chosen . 
If the first ball is not replaced after being picked, what is the probability of choosing: 

(a) a red ball first 

(b) a red ball first and a red ball second 

(c) one ball of each colour? 



(!) Statistics 

@ Mean, median, mode and 
range 

0 Exercises 37.1-37.2 

1 A student looks at the results of her last ten maths tests. Each score is out of 10. 

6498834586 

Calculate : 

(a) the mean test score 

------------------------------- "-~ 
(b) the median test score 

------------------------------- "-~ 
(c) the modal test score ...................................................................................................... (1 mark) 

(d) the test score range ....................................................................................................... (1 mark) 

2 Th e mean mass of 15 rugby players in a team is 115.3 kg . 
The mean mass of the team plus a substitute is 114kg. 
Calcu late the mass of the substitute . 

........................................................................................................................................ (2marks) 

3 A chocolate manufacturer sells, as one of its products, a box with assorted choco lates . 
A number of these boxes are samp led and the number of choco lates insid e recorded. 
Th e results are shown below. 

Number of chocolates 42 43 44 45 46 47 48 
F uenc 

(a) How many boxes were samp led? 

------------------------------- "-~ 
(b) What is the modal number of choco lates? .................................................................. (1 mark) 



Chapter 37 Mean, median, mode and range 

(c) Calculate the mean number of chocolates . 

-------------------------------0-~ 
(d) Calculate the median number of chocolates ............................................................... (1 mark) 

(e) Calculate the range of the number of chocolates ...................................................... (1 mark) 

O Exercise 37.3 

1 A school holds a sports day. The t ime taken for a group of students to finish the 1 km race is 
shown in the grouped frequency table below. 

Time/mins 4- 5- 6- 7- 8- 9 

Frequency 

(a) How many students comp leted the race? ................................................................... (1 mark) 

(b) Estimate the mean t ime it took for the students to complete the race. 
Give your answer to the nearest second . 



Topic 9 Statistics 

~ Collecting and displaying data 

0 Exercises 3 8. 1-3 8. 3 

1 In 2012, the Olympics were held in London . 15 athletes were chosen at random and their 
height (cm) and mass (kg) were recorded . The results are shown below. 

Height/cm Mass/kg Height/cm Mass/kg 
201 120 166 65 
203 93 160 41 

191 97 189 82 
163 50 198 106 
166 63 204 142 
183 90 179 88 
182 76 154 53 
183 87 

(a) What type of correlation (if any) would you expect between a person 's height and mass? 
Justify your answer. 

(b) Plot a scatter graph on the grid below. 

-
j 

::~ =l 
130 

120 

110 

100 1 
90 

80 

70 

60 

50 

40 :::t 
30 

20 

10 

(3marks) 
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(c) (i) Calculate the mean height of the athletes . 

---------------------------------"-~ 
(ii) Calculate the mean mass of the athletes . 

---------------------------------"-~ 
(iii) Plot the point representing the mean height and mean mass of the athletes. 

LabelitM. (1 mark) 

(d) Draw a line of best fit for the data, making sure it passes through the mean point M. 

(1mark) 

(e) (i) From the results you have plotted, describe the correlat ion between the height and 
mass of the athletes. 

---------------------------------Hm~ 
(ii) How does the correlation compare with your prediction in (a)? 

0 Exercises 38.4-38.S 

1 The ages of 80 people, selected randomly, travelling on an aeroplane are given in the 
grouped frequency table below. 

Age (years) 0- 15- 25- 35- 40- 50- 60- 80-100 

Frequency 10 10 10 10 10 10 10 10 

Frequency density 

(a) Complete the table above by calculating the frequency density. 

(b) Represent the informat ion as a histogram on the grid below. 

(2 marks) 

(3 marks) 



Topic 9 Statistics 

@ Cumulative frequency 

0 Exercises 39.1-39.2 

1 A candle manufacturer wishes to test the consistency of his candles by seeing how long they 
last . He randomly selects 160 candles, lights them and records how long they last in minutes. 
The results are presented in the grouped frequency table below. 

Ti me (mins) 140- 150- 160- 170- 180- 190- 200- 210-220 

Frequency 20 45 30 25 20 

Cumulative frequency 

(a) Complete the table above by calculating the cumulative frequency. 

(b) Plot a cumulative frequency graph on the axes below. 
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(c) From your graph, estimate the median amount of time that the cand les last . 

......................................................................................................................................... (1ma~ 
(d) From your graph est imate : 

(i) the upper quartile time ............................................................................................... (1 mark) 

(ii) the lower quartile time ................................................................................................ (1 mark) 

(iii)the interquarti le range ................................................................................................ (1 mark) 

(e) The cand le manufacturer is aiming that the lifespans of the middle 50% of his candles do 
not differ by more than 30 minutes. Explain, giving your justification, whether the data 
supports his a im. 
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0 Exam focus 

1 Eight people are weighed . Their masses (kg) are given below. 

75 X 92 46 71 84 y 97 

Two of their masses are unknown and are given as x and y. 
The mean of the 8 masses is known to be 74kg, the median 73 kg and the range 51 kg. 
Calculate a possible pair of values for x and y. 

2 Eight different cars are selected at random. Their mass (kg) is recorded, as is their average 
fuel consumption (kpl) . The results are presented in the table below. 

Mass(kg) 2150 1080 1390 1820 900 1210 1620 810 
Average fuel consumption (kpl) 5.1 11.2 7.8 6.5 15.1 10.7 11.6 12.0 

(a) Plot a scatter graph on the grid below. 
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(b) Describe the correlation between mass and fuel consumption 

[31 



Exam focus 

(c) Calculate: 
(i) the mean mass of the sampled cars 

................................................................................................................................................. (11 
(ii) the mean fuel consumption of the sampled cars . 

................................................................................................................................................. (11 

(d) Plot the point that represents the mean mass and mean fuel consumption on your graph 
and label it M. (11 

(e) Draw a line of best fit on your graph that passes through M. (11 

(f) A car manufacturer brings out a new car that weighs only 700 kg. Using your graph, 
estimate what its average fuel consumption is likely to be. 

---------------------------------~ 
3 A bus company wishes to investigate how late its buses on a particular route are . 

The lateness (mins) of buses over a day is recorded and presented in the grouped 
frequency table below. 

Bus lateness (mins) 0- 0.5- 1- 2-

Frequency 10 16 15 

Fre uenc densit 

(a) Complete the table by calculating the frequency density. 

(b) Plot a histogram on the grid below. 
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(31 

4 An experiment is set up to investigate the effect of tiredness on the reaction time(s) of adults. 



Topic 9 Statistics 

The same test is carried out on each adult, once when they have had a full night's sleep and 
once when they have not slept. 
The results are shown in the tables below. 

Full sleep 

Reaction time (s) 0- 0.1 - 0.2- 0.3- 0.4-- 0.5-0.6 
Frequency 14 18 

Cumulative frequen 

No s leep 

Reaction time (s) 0- 0.1 - 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8 

Frequenc 15 10 

(a) Complete the cumulative frequency row in each of the tables above . [21 

(b) On the grid below, plot cumulative frequency curves for both sets of data. Label each one 
clearly. 
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Reactiontime(s) 

(c) Estimate from the graphs the median reaction t ime for each set of data. 

---------------------------------~ 
(d) Estimate from the graphs the interquartile range for each set of data. 

---------------------------------~~ 
(e) State two conclusions you can make from the results of your calculations in (c) and (d) above. 
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