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1 





Introduction to BGE Mathematics 






Mathematics is the richest language in the world. Learning mathematics is one of the most important 




things you can do to boost your brain power, now and throughout your life. Mathematicians 




understand, describe and influence the world around us. 




This book covers all the BGE Benchmarks for Mathematics at Fourth Level. It will also extend you where 




appropriate in preparation for your transition to national qualifications. 




The chapters take you on a journey which will both support and challenge you. As you focus and work 




hard on each section you will gain knowledge, understanding and the ability to solve problems and 




communicate your solutions to others. 




Working through this book will equip you to be the best mathematician you can be. Every topic is 




explained with rigour, taking no short cuts, and has an abundance of practice and challenge to suit 




every learner. The book is ambitious, encouraging you to aim high and build the skills you need for 




future success. 




The book is enjoyable and easy to read. Every topic includes a clear, ‘straight-to-the-point’ method set 




out using bullet points in concise and simple language. It is full of worked examples and helpful hints 




and contains proven methods of mastering difficult concepts. This book has been designed both as a 




classroom aid and for your personal study. 




Every chapter has a check-up exercise. Use these to 




bring your ideas together and boost your memory of key 




methods. 




We hope that you enjoy using this book as much as we have enjoyed creating the 




content, questions and activities for you! 
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Expandingdoublebrackets 




11 Further algebra 




1 

Expandandsimplify: 




a) 

(x+2)(x+3) 




b) 

(x+6)(x+2) 




c) 

(y+7)(y+1) 




d) 

(y+9)2 




e) 

(x+4)(x−2) 




f) 

(x+5)(x−4) 




g) 

(y+6)(y−7) 




h) 

(y+2)(y−8) 




2 

Expandandsimplify: 




a) 

(x−8)(x+1) 




b) 

(x−7)(x+4) 




c) 

( 

y 

−1)(y+9) 




d) 

( 

y 

−3)(y+3) 




e) 

(x−2)(x−4) 




f) 

(x−1)(x−9) 




g) 

( 

y 

−5)(y−8) 




h) 

( 

y 

−4)2 




i) 

(x−9)(x+2) 




j) 

(x−3)2 




k) 

( 

y 

+1)(y−1) 




l) 

( 

y 

+6)(y+5) 




3 

Expandandsimplify: 




a) 

(x+4)(2x+3) 




b) 

(x+2)(3x+9) 




c) 

(x+7)(4x−1) 




d) 

(x+6)(5x−2) 




e) 

( 

y 

−8)(3y+5) 




f) 

(y−10)(2y+5) 




g) 

(m−3)(6m−1) 

h) 

(10h−7)2 




i) 

(7x+5)(3x+4) 




j) 

(9m+2)(2m+3) 




k) 

(4p+3)(5p−2) 




l) 

(8k+1)(k−6) 




m) 

(3x−4)(2x+7) 




n) 

(5x−2)(9x−1) 




o) 

(7w−2)2 




p) 

(3a−8)(4a−1) 




4 

Expandandsimplify: 




a) 

(x+5)(x2 +3x+1) 




d) 

(x+6)(x2 −5x+4) 




g) 

(x2+7x−1)(5x−3) 




b) 

(x+7)(x2 +2x+3) 




e) 

(2x−4)(x2−2x+8) 




h) 

(x2 −2x−3)(7x−8) 




c) 

(x+9)(x2 +4x−2) 




f) 

(3x−1)(x2 +9x+2) 




i) 

(x2 −6x+9)(4x−5) 




5 

Expandandsimplify: 




a) 

(2x+1)(x+6)+(3x−1)(x+2) 




b) 

(2x−3)(x+4)+(3x−5)(x+1) 




c) 

(3x−7)(5x+3)+(2x−4)(x+9) 




d) 

(3x−1)(9x+2)+(2x−10)(4x−1) 




e) 

(x−4)(5x−2)−(x+1)(x+5) 




f) 

(2x−3)(x+6)−(x+4)(x−7) 




g) 

(3x+5)(2x−6)−(2x−1)(x+8) 




h) 

(7x+4)(x−2)−(5x+1)(3x−5) 




6 

Foreachofthefollowingshapes,findanexpressionwithoutbracketsfortheirarea.Alllengths 




areincentimetres. 




a) 




x 

1 

1 




x 

1 

7 




c) 




x 

1 

8 




2x 

2 

4 




b) 




x 

2 

5 




d) 




x 

2 

1 




7 

Thetworectanglesbelowhavethesamearea.Alllengthsareincentimetres. 




x 

1 

12 




2x 

2 

3 




2x 

1 

3 




x 

1 

2 




a) 

Obtainanexpressionwithoutbracketsfortheareaofeachrectangle. 




b) 

Formanequationandsolveittofindthedimensionsofeachrectangle. 



Exercise11A 




1 




(3x+4)(2x2+7x−8) 




=3x(2x2 +7x−8)+4(2x2+7x−8) 




=6x3 +21x2−24x+8x2+28x−32 




=6x3 +29x2+4x−32 




2 




(x+2)(x+3)+(5x+1)(x−4) 




= 

x(x 

+3)+2(x+3)+5x(x−4)+1(x−4) 




= 

x2 

+3x+2x+6+5x2−20x+ 

x 

−4 




=6x2 −14x+2 




Noticethepatternthistime: 

(3x 

+ 

4)(2x2 

+ 

7x 

− 

8) 

= 

6x3 

+ 

21x2 

− 

24x 

+ 

8x2 

+ 

28x 

− 

32 




3 




(3x+5)(2x−7)−(4x−3)(x+6) 




=3x(2x−7)+5(2x−7)−[4x(x+6)−3(x+6)] 




=6x2 −21x+10x−35−[4x2+24x−3x−18] 




=6x2 −11x−35−[4x2+21x−18] 




=6x2 −11x−35−4x2−21x+18 




=2x2 −32x−17 




Workedexamples 

Expandandsimplify: 




Becarefulhere!YouMUSTsubtractallterms 




fromtheexpansionof(4x−3)(x+6). 




Introducingnewbracketsaroundthis 




expansionwillhelp.Wehaveusedsquare 




brackets to stand out from the round 




brackets everywhereelse. 




u 

Expanding double brackets 




Toexpanddoublebrackets,reducetheproblemtothesumofsinglebrackets. 




● 




Splitupthefirstbracketandthenmultiplyeverythinginthesecondbracketbyeachtermfromthe 




firstbracket(seeworkinginredintheWorkedexamplesbelow). 




● 




Expandtheresultingsinglebracketsandsimplifybygatheringliketerms. 




Withpractice,youshouldbeabletogostraighttothepenultimatelineandthensimplifytoyourfinal 




answer.Somelearnerslikethevisualaidofaddinglinestoshowtheexpansionorder,forexample2x 




multiplyingthesecondbracket(bluelines)andthen 

+ 

5multiplyingthesecondbracket(redlines). 




(2x 

+ 

5)(x 

+ 

1) 

= 

2x2 

+ 

2x 

+ 

5x 

+ 

5 




1 




(x 

+ 

3)(x 

+4) 




= 

x(x 

+4)+ 

3(x 

+4) 




= 

x2 

+4x+3x+12 




= 

x2 

+7x+12 




4 




(k −10)2 




=(k− 

10)(k 

−10) 




= 

k(k 

−10)− 

10(k 

−10) 




= 

k2 

−10k −10k +100 




= 

k2 

−20k +100 




Workedexamples 

Expandandsimplify: 




2 




(x 

+ 

5)(x 

−1) 




= 

x(x 

−1)+ 

5(x 

−1) 




= 

x2 

− 

x 

+5x−5 




= 

x2 

+4x−5 




3 




(y 

− 

7)(y 

+7) 




= 

y(y 

+7)− 

7(y 

+7) 




= 

y2 

+7y−7y−49 




= 

y2 

−49 




5 




(5y− 

3)(9y 

+7) 




= 

5y(9y 

+7)− 

3(9y 

+7) 




=45y2 +35y−27y−21 




=45y2 +8y−21 




6 




(3x−4)2 




= 

(3x 

− 

4)(3x 

−4) 




= 

3x(3x 

−4)− 

4(3x 

−4) 




=9x2 −12x−12x+16 




=9x2 −24x+16 
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Each lesson 




starts with an 




explanation 




and memorable 




method to 




which you can 




refer. 




Each lesson 




has planned 




and progressive 




worked 




examples which 




prepare you 




to tackle the 




problem set. 




Each 



Exercise gets 




progressively 




harder. Try 




to finish the 



Exercises and 




test your skills 




with the most 




challenging 




problems. 




Work through 




the exercise to 




practise and 




consolidate 




your skills. 




There are 




solutions at the 




end of the book, 




so check your 




work as you go 




to boost your 




confidence. 











u 

Significant figures 






By considering 

Significant figures 

(s.f.) we can round whole and decimal numbers to a required 




accuracy. 




● 




Start counting significant figures at the first non-zero digit from the left. 




● 




Consider the digit after the last significant figure. If it is 5 or above, round the last significant figure up. 




Otherwise, leave the last significant figure unchanged. 




● 




To keep place value consistent, you may have to add zeros at the end of a whole number. 




● 




Zeros should only appear at the end of a decimal number if they are significant due to rounding. 




Round 

a) 

52 860, 

b) 

18·351 and 

c) 

0·0031976 to 1, 2 and 3 significant figures. 



first significant figure
second significant figure 
third significant figure 




a) 

5 2 860




52 860




52 8 60 




= 50 000 to 1 s.f.

= 53 000 to 2 s.f. 




= 52 900 to 3 s.f. 




The zeros are required at the end to keep place value consistent i.e. the number approximately 50 000. 




b) 

1 8·351 




18 351 




18·3 51 




= 20 to 1 s.f. 




 = 18 to 2 s.f. 




 = 18·4 to 3 s.f. 




Zeros should not be retained to keep the number a decimal or at the end of a decimal unless they are 




significant due to rounding. 




c) 

0·003 1976




0·0031 97 6




0·00319 76




= 0·003 to 1 s.f. 




= 0·0032 to 2 s.f. 




= 0·00320 to 3 s.f. 




The first non-zero digit is 3 so it is the first significant figure. The zeros at the start are required to 




keep place value consistent, i.e. the number approximately 0·003. For 3 significant figures, the zero is 




required at the end as it is significant due to rounding. 



Worked example 



1 

Round to 1 significant figure: 



a) 

43 000 

b) 

6900 

c) 

261 

d) 

709 

e)

82 



f) 

5·92 

g) 

0·76 

h) 

0·044 

i) 

0·0507 

j) 

0·0089 



2 

The attendance at an amateur rugby game was 3567. Round the attendance to 1 significant figure. 



3 

An album is downloaded 718 612 times in the first month after release. Round the number of 




downloads to 1 significant figure. 



Exercise 1A 




➜ 





1 Number work 






2 










3 




Significant figures 



4 

Round to 2 significant figures: 



a) 

63700 b) 4920 

c) 

637 

d)

805 

 e)

21·3 



f) 

8·56 

 g)

0·601 

 h) 


0·0924 

i) 

0·309 

 j)

0·004 04 



5 

A house is valued at £237 500. Round its value to 2 significant figures. 



6 

An exchange rate is advertised as £1 = AU$1·93597. 



a) 

What is £100 worth in AU$? 



b) 

Round your answer to 2 significant figures. 



7 

Round to 3 significant figures: 



a) 

14 930 

 b) 

8267 

c) 

932·4 

d) 

51·919 

e) 

2·1553 



f) 

0·034 61 

g) 

0·7208 

h) 

0·046 28 

i) 

0·7591 

j) 

0·2999 



8 

On average, a fingernail grows at a rate of 0·003 468 metres per month. Round this rate to 3 




significant figures. 



9 

The 2019 mid-year estimate for the population of Scotland was 5 463 300. Round the population 




estimate to 1, 2 and 3 significant figures. 



10 

How many significant figures have the following measurements been rounded to? 



a) 

82 cm 

b)

791 m 

c) 

6 km 

d) 

15·2 cm 

e) 

4·5 m



f) 

3·15 cm 

g) 

6·271 km

h) 

0·65 m 

i) 

0·005 m 

j) 

0·0080 km 



11 

The irrational number π can be approximated by 3·14159265. 



a) 

How many significant figures has π been written to? 



b) 

Approximate π to: 



i) 

3 

ii) 

4 

iii) 

5 significant figures. 



12 

When a dot appears above a digit (or digits) it means the digit(s) are recurring. For example, 




0 · 6 = 0·666666… 




only one dot so only the 6 is repeated 




0 · 71 = 0·7171717171… 

two dots so the two numbers with the dots are repeated as a block 




0 · 208 = 0·208208208… 

all digits between the first and last dot are repeated as a block 




By writing the following numbers with a suitable number of digits, round to the accuracy asked for: 



a) 

0·4 to 2 significant figures 



b) 

0·83 to 2 significant figures 



c) 

0·57 to 3 significant figures 



d) 

0·261 to 3 significant figures 



e) 

0·609 to 4 significant figures 



f) 

0·478 to 5 significant figures. 



13 

A prize fund of £219 500 is to be shared equally amongst 4 people. How much will each person 




get if the prize fund is: 



a) 

shared amongst them with no rounding 



b) 

rounded to 1 significant figure before being shared amongst them 



c) 

rounded to 2 significant figures before being shared amongst them? 




Consider your answers to a), b) and c). 



d) 

Does it make sense to round the amount before sharing? Explain why not. 



e) 

What would happen if you rounded a prize fund of £299 500 to 1 significant figure before 




sharing? 










4 






1 Number work 









u 

Tolerance 






A 

tolerance 

describes a desired range within which a value is classed as acceptable. The notation 




a 

± 

b 

is used when writing a tolerance where 

a 

and 

b 

are numbers and ± is read as ‘plus or minus’. For 




numbers of the form 

a 

± 

b: 




● 




a + b 

is the largest acceptable value and 

a – b 

is the smallest acceptable value 




● 




any value between 

a 

– 

b 

and 

a 

+ 

b 

is within the acceptable range 




● 




any value below 

a 

– 

b 

or above 

a 

+ 

b 

is not within the acceptable range 




● 




brackets are added around (a ± 

b) 

as the units of measurement are for the whole value, not just 

b. 




1 

Find the maximum and minimum values of (6·3 ± 2·9) mm. 




Maximum = 6·3 + 2·9 = 9·2 mm 




Minimum = 6·3 – 2·9 = 3·4 mm 




2 

An apple must be within a weight range of (200 ± 30) g for a supermarket to sell it. Would they 




sell an apple which weighs 145 g? 




The minimum acceptable weight is 200 – 30 = 170 g and the maximum acceptable weight is 200 + 30 




= 230 g. The apple weighs 145 g, which is less than 170 g so the supermarket would not sell it. 



Worked examples 



1 

For each of the following tolerances, find the maximum and minimum values. 



a) 

(16 ± 2) cm 

 b) 

(11 ± 5) mm 

c) 

(30 ± 16) g 

 d) 

(76 ± 0·5) cm 



e) 

(240 ± 11) mm 

f) 

(450 ± 2·5) g

g) 

(63 ± 1·5) cm 

h) 

(2·5 ± 0·2) cm 



2 

Which lengths from 71 mm, 76 mm, 75 mm and 72 mm are within (73 ± 2) mm? 



3 

Which lengths from 2·4 cm, 3·6 cm, 3·3 cm and 2·9 cm are within (3 ± 0·5) cm? 



4 

A machine produces parts which are used when assembling cars. Only parts with a length 




satisfying (24 ± 3) mm are accepted. A manager samples 10 parts and the lengths measured in 




millimetres are shown below. Write down all lengths which are accepted. 




25 24 30 26 24 23 25 29 20 22 



5 

To make furniture, a joiner requires wood to be cut to an accuracy of (420 ± 3) mm. She measures 




the following cuts in millimetres: 




417 416 424 420 421 415 422 423 412 422 



a) 

Which cuts should she reject? 



b) 

What fraction of cuts are acceptable? 



6 

Rectangular tiles are manufactured with a length of (580 ± 2) mm and breadth of (290 ± 2) mm. 



a) 

Find the maximum and minimum possible perimeters of a tile. 



b) 

Find the difference between the maximum and minimum possible areas of a tile. 



7 

Sana is a building inspector. She takes measurements to the nearest millimetre and classifies them 




as acceptable if they are (160 ± 6) mm and unacceptable if they are (148 ± 6) mm. Why is she 




wrong to do this? 



Exercise 1B 










5 




To write a range of values using the tolerance notation 

a 

± 

b: 




● 




Find half of the difference between the largest and smallest values. This gives you the value of 

b. 




● 




Add the value for 

b 

onto the smallest value (or subtract from the largest one) to get the value of 

a. 




● 




Write your final answer in the form 

a 

± 

b 

and include brackets and units. 




1 

All values within the range 20 mm to 35 mm are considered accurate measurements. 




Write this range of values using tolerance notation. 




Difference = 35 – 20 




 = 15 




b = 15 ÷ 2 




= 7·5 




a = 20 + 7·5 




= 27·5 




The acceptable range of values is 




(27·5 ± 7·5) mm 




2 

The following lengths of factory components were an acceptable length. 



2·3 mm
4·2 mm
2·6 mm
3·9 mm
2 mm
4·1 mm 




Write the range of values shown using tolerance notation. 




Difference = 4·2 – 2 




 = 2·2 




b 
= 2·2 ÷ 2 




= 1·1 




a 

= 2 + 1·1 




= 3·1 




The range of acceptable values is 




(3·1 ± 1·1) mm 



Worked examples 



8 

Write, using tolerance notation, the range of values from: 



a) 

10 cm to 14 cm 

b) 

80 mm to 88 mm 

c) 

100 mm to 200 mm 

d) 

73 g to 85 g 



e) 

1 mm to 2 mm 

f) 

12 mm to 15 mm 

g) 

42·0 g to 42·8 g 

 h) 

6·3 km to 7·1 km 



9 

Karen accepts the following angle measurements from her design and manufacture pupils. 




28° 

25° 

27° 

25° 

24° 

30° 

27° 

26° 

28° 

27° 



a) 

Write the range of values shown in tolerance notation. 



b) 

She decides she wants the measurements to be more consistent. Should she increase or 




decrease the tolerance? 



10 

Holes are drilled in a piece of wood and dowels are then inserted in the holes. Holes with the 




diameters, in millimetres, listed below were acceptable for the dowels to be inserted correctly. 




Write the acceptable hole diameters using tolerance notation. 




6·3 

5·8 

6·1 

6·2 

5·9 

6·1 

5·9 

6·3 

5·9 



11 

Peak flow is a measure of how quickly you can blow air out of your lungs. Simon’s doctor asks him to 




keep a note of his peak flow each morning and night for 5 days. Here are his results in litres per minute: 




430 

426 

419 

432 

417 

433 

416 

411 

422 

426 



a) 

Write Simon’s range of peak flow measurements using tolerance notation. 



b) 

The following week, Simon’s readings were within the tolerance (426 ± 9) litres per minute. 




What are the smallest and largest values that are within both tolerances? 



12 

A scientist records the following temperature changes, in degrees Celsius, from an initial temperature 




during an experiment: 




0·26 
0·25 
0·1 
−0·15 
−0·21 
−0·34 




Write the range of values recorded using tolerance notation. 




Tolerance 










6 





1 Number work 







u 

Powers and roots 






A number written in the form 

x 

n 

is in index form. The number 

x 

is called the base and 

n 

the index, or 




power. For example, for 42, 4 is the base and 2 is the index (or power). The value of 

n 

tells you how many 




lots of 

x 

must be multiplied together. A number with an index of 2 is squared and an index of 3 is cubed. It 




is important that you know your square numbers up to 122, or even better up to 202 ! 




Evaluate: 




a) 

42 




= 4 × 4 




= 16 




b) 

(−2)5 
This is read as negative 2 to the power of 5. 




= (−2) × (−2) × (−2) × (−2) × (−2) 




= −32 



Worked example 



1 

Evaluate: 



a) 

72 
b) 92 
c) 

62 
d) 

12 

2 
e) 

182 
f) 

 2 

3 



g) 

63 
h) 

153 
i) 

34 
j) 54 
k) 

105 
l) 

26 



2 

Evaluate: 



a) 

(−5)2 
 b) (−8)2 
 c) (−10)2 
d) 

(−11)2 
e) 

(−20)2 
f) 
 (−2) 

3 



g) 

(−3)3 
 h) (−4)3 
 i) (−10)4 
j) 

(−3)5 
k) 

(−10)6 
l) (−1)7 



3 

When the base is a negative number, what must be true about the power if the answer is 



a) 
positive 

b) 
negative? 



4 

Evaluate: 



a) 

162 + 192 



b) 

142 – 24 



c) 

(−10)3 + 55 – 16 




A scientific calculator will have a squared button. It will also have one for other powers which may 




look like xy or x. You may use a calculator for Q5 – Q7. 



5 

Evaluate: 



a) 

432 
b) 

912 
c) 

2313 
d) 

465 
e) 

235 
f) 

138 



6 

In binary, one kilobyte is 210 bytes. One megabyte is 210 kilobytes. How many bytes are in 




one megabyte? Investigate on your calculator what this answer is in index form. 



7 

Three consecutive numbers multiplied together give 6840. 



a) 
Which power should you consider to help you to find the numbers quickly? 



b) 
What are the numbers? 



Exercise 1C 




c) 

173 




= 17 × 17 × 17 




= 289 × 17 




= 4913 




Don’t be scared to show working. 




+ 




× 




17 




17 




119 




170 




289 




4913 




289 




17 




2023 




+ 2890 




× 










7 




Addition is the inverse operation to subtraction and multiplication is the inverse operation to division. 




The inverse operation to taking a power is taking a root. The 

radical sign 




is used to denote 




the positive square root (the inverse operation of squaring). For the root of any higher power, the 




corresponding number is written between the oblique lines in the radical sign ( 

3 

, 

4 

, 

5 

, etc.). 




1 

Find the square roots of 64. 




To answer this think ‘Which numbers give the answer 64 when squared?’ 




82 = 64 and (−8)2 = 64 so the square roots of 64 are 8 and –8. 




If the question is written as 64 then only the positive value is required, 64 8 




= 

. 




2 

Find the cube root of 216. 




To answer this think ‘Which number gives the answer 216 when cubed?’ Consider 23, 33, 43, etc. 




63 = 216 so 216 6 




3 




= 

. Notice the small 3 in the radical sign for the cube root. There is only one 




solution this time as (−6)3 = −216. 



Worked examples 



1 

Find: 



a) 

the square roots of 25 
b) 

the square roots of 4 
c) 

the square roots of 49 



d) 

100 

e) 

81 

f) 

144 



2 a) 

Is 10 a cube root of 1000? Explain your answer. 



b) 

Is −10 a cube root of 1000? Explain your answer. 



3 

5 is a fourth root of 625 since 54 = 625. Write down a second fourth root of 625. 



4 

Copy and complete: 



a) 

93 = 729 so 729 




3 




= 

 




… 

b) 73 = 343 so 343 




3 




= 

 




c) 
 9 

4 

= 6561 so 




= 




6561 … 




4 



d) 

32 = 9 so 

 = 3 

e) 

83 = 512 so 




3 




 = 8 

f) 124 = 20736 so 20736 




… 




= 12. 



5 

Find: 



a) 

8 




3 



b) 

125 




3 



c) 

64 




3 



d) 

27 




3 



e) 

16 




4 



f) 



6 

Determine whether the following statements are true or false. 



a) 




+ 




= 




36 




64 




100 
b) 




+ = 




16 3 13 




2 





c) 

= 

− 




9 5 2 




2 4 



d) 

= 




− 




5 




13 12 




2 




2 

e) 




= 




1000 




100 




3 




 f) 
= 8 64 




3 6 




A scientific calculator will have a square root button. It will also have a button for other roots, and 




may look like 

 




 




or 

x 




y 




. You may use a calculator for Q7 and Q8. 



7 

Find, correct to three significant figures: 



a) 

the square roots of 50 
b) 

the square roots of 116 
c) 

the fourth roots of 2140 



d) 

582 




3 



e) 

121 




4 



f) 

6 




5 



g) 

9251 




6 






h) 

87 000 




8 



i) 

10 




10 



8 

Four consecutive numbers multiplied together give 1 771 560. 



a) 

Which root should you consider to help you find the numbers quickly? 



b) 

What are the numbers? 




… 




10 000 




4 



Exercise 1D 




Powers and roots 










8 





1 Number work 







u 

Order of operations 






Think about 2 + 3 × 5. Is the answer 5 × 5 = 25 or 2 + 15 = 17? 




Now consider 




These add to give 17p so 2 + 3 × 5 = 17. 




● 




It is important that calculations are completed in the correct order. The mnemonic 

BIDMAS 

can 




help: 




Brackets 




simplify inside any brackets first 




Index 




evaluate any index or root 




Division 




} 

division and multiplication have the same priority 




Multiplication 




Addition 




} 

addition and subtraction have the same priority 




Subtraction 




An alternative form of BIDMAS which you may already be familiar with is BODMAS. All roots can be 




written using an index (for example, the square root is equivalent to an index of one half - try it on 




your calculator!) so roots are included with index. 




a) 

30 – 40 ÷ 5 




= 30 – 8 




= 22 




→ divide 




→ subtract 




b) 

3 + 4 × 92 




= 3 + 4 × 81 




= 3 + 324 




= 327 




→ index 




→ multiply 




→ add 




c) 




→ brackets 




→ multiply 




→ subtract 



Worked example 



1 

Calculate: 



a) 

6 + 4 × 9 


b) 

8 + 3 × 11 


c) 

12 – 4 × 2 



d) 

16 – 3 × 5 


e) 

12 + 9 ÷ 3

f) 

21 – 49 ÷ 7 



g) 

9 + 3 × 7 – 6 

h) 

20 + 5 × 4 – 8

i) 

30 + 30 ÷ 30 + 30 



2 

Simplify: 



a) 

100 – 9 × (2 + 7) 
b) 

(53 – 3) × 4 – 9 
c) 

6 – 




1 




5 




of 100 + 25 



d) 

6 × (8 × 2 – 1) 
e) 

(2 + 3 × 4) ÷ (9 – 2) 
f) 

(3 + 4 × 25) – (8 × 7 + 6) 



Exercise 1E 




➜ 




Calculate: 




1 




1 




2 




of 144 10 




1 




1 




2 




of 12 10 




1 




1 




2 




2 




1 1 




0 




( 




) 




( 




) 




− 




− 




= − 




− 




= − × 




= − 




= 










9 




When the question is a fraction, simplify the numerator and the denominator of the fraction using 




BODMAS/BIDMAS before completing the calculation. Remember to always simplify a fraction where 




possible. 



3 

Calculate: 



a) 

8 + 52 
b) 10 – 32

c) 

6 + 2 × 42 



d) 

11 3 8 




2 




− × 

e) 
10 100 2 




+ 




÷ 


f) 

(60 – 62 )÷ 6 – 2 



4 

Simplify: 



a) 

18 




36 3 




( 




) 




÷ 




− 

 b) 
1 




3 




5 




of 12 9 




( 




) 




+ 




+ 




 c) 
15 




1 




2 




of ( 25 3 7) 




+ 




+ × 



d) 




2 




3 




of 30 




1 




4 




of18 




− 




 




 




 




 

e) 

400 – 82 ÷ 4 



f) 





1 




5 




1 




5 




of 12 4 121 




2 




( 




) 




+ 




 




 




 




 




− × 







g) 

10 3 5 




8 




2 




2 




3 




− × + 




h) 

3 6 




64 1 




3 




2 




3 




+ ÷ 




− 

 i) 

9 125 2 




2 




3 




4 




5 




( 




) 




− 




× 



5 

Insert one set of brackets to make the following statements true. The first one is completed for you. 



a) 

(2 + 5) × 8 – 2 + 3 = 57 




2 + 5 × 8 – 2 + 3 = 35 
2 + 5 × 8 – 2 + 3 = 37 



b) 

62 – 3 – 2 × 5 + 1 = 32 




62 – 3 – 2 × 5 + 1 = 22 
62 – 3 – 2 × 5 + 1 = 21 



c) 

18 




100 2 1 9 12 




− 




÷ − + = 

18 – 100 ÷ 2 – 1 + 9 = 23 
 18 




100 2 1 9 17 




− 




÷ − + = 



d) 




3 




4 




of 43 – 23 + 15 – 9 = 54 




3 




4 




of 43 – 23 + 15 – 9 = 28 




3 




4 




of 43 – 23 + 15 – 9 = 51 




Calculate: 



Worked example 




Order of operations 



6 

Simplify: 



a) 




12 9 8 




3 5 




2 




+ × 




+ 




b) 




40 (3 5) 




4 1 




2 




÷ + 




− 





c) 





8 10 5 




1 6 6 




2 




− ÷ 




+ ÷ 



d) 




1 25 7 




(1 5) 




2 




+ 




× 




+ 




e) 




1 81 




2 5 1 




4 




3 




( ) 




+ 




× − 





f) 




2 49 8 1 




2 




3 




of 10 4 




3 




2 3 




( 




) 




+ × − 




− 




a) 




→ index 




→ multiply 




→ add and 




subtract 




b) 




→ index 




→ divide 




→ subtract 




c) 




2 + 36 × 3 




3 + 49 




= 




2 + 6 × 3 




3 + 7 




= 




2 + 18 




3 + 7 




= 




20 




10 




= 2 




→ index 




→ multiply 




→ add 




6 2 3 




10 3 1 




6 2 81 




10 3 1 




6 162 




10 3 




168 




7 




24 




4 




+ × 




− × 




= 




+ × 




− × 




= 




+ 




− 




= 




= 




6 50 5 




10 ( 2) 




6 50 5 




10 4 




6 10 




10 4 




4 




6 




2 




3 




2 




− ÷ 




− − 




= 




− ÷ 




− 




= 




− 




− 




= 




− 




= − 










10 





1 Number work 







u 

Writing numbers using scientific notation 






Scientific notation 

allows us to write and undertake calculations involving very large and very small 




numbers easily. Scientific notation is also known as 

standard form. 




● 




Any number written using scientific notation is of the form 

a 

× 10n. 




● 




The value of 

a 

must be greater than or equal to 1 and less than 10 and may be a decimal. 




● 




The value of the index 

n 

corresponds to how many times you multiply or divide 

a 

by 10 to return 




to the original number. 




Write using scientific notation: 



Worked example 



1 

Write using scientific notation: 



a) 

400

b) 

70 000 

c) 

9000 

d) 

600 000 



e) 

7500 

f) 

890 

g) 

62 000 

h) 

230 000 



i) 

590 000

j) 

14 000 

k) 

2900 

l) 

8 500 000 



2 

Look at your answers to Q1. What is the link between the number of digits after the first digit when 




the number is written in full and the size of the index when written using scientific notation? 



3 

The mass of an aeroplane is 43 000 kg. Write the mass of the aeroplane using scientific notation. 



4 

Write using scientific notation: 



a) 

45 100 

b) 

723 000 

c) 

1 930 000 

d) 

231 000 000 



e) 

850 600

f) 

1 072 000

g) 

376 010 000 

h) 

51 023 000 



5 

A well-known celebrity has approximately 198 000 000 followers on social media. Write this 




number using scientific notation. 



6 

Write using scientific notation: 



a) 

1 million 



b) 

30 million 



c) 

420 million 



d) 

1 billion 



7 

One kilometre is equal to 100 000 centimetres. Write the following distances in centimetres using 




scientific notation: 



a) 

6 km 

b) 

8·3 km 

c) 

91 km 

d) 

507 km 



8 

Alia receives £400 for every new build flat she sells from plan. If she sells all 320 flats within a 




new housing development, how much money will she make? Write your answer using scientific 




notation. 



Exercise 1F 




a) 

8000 (8 × 10 × 10 × 10) 




= 8 × 103 




b) 

630 000 (6 

. 

3 × 10 × 10 × 10 × 10 × 10) 




= 6. 3 × 105 




c) 

250 700 000 (2. 507 × 10 × 10 × 10 × 10 × 10 × 10 × 10 × 10) 




= 2. 507 × 108 










11 




Now consider: 




Every time we divide the starting number by 10, the index when written using scientific notation decreases 




by 1. Continuing this pattern gives 




This demonstrates that to write a number between 0 and 1 using scientific notation, the index is negative. 




5 




= 5 




= 5 × 10 

0 




0 

. 

5 




= 5 ÷ 10 




= 5 × 10 

–1 




0 

. 

05 




= 5 ÷ 10 ÷ 10 




= 5 × 10 

–2 




0 

. 

005 




= 5 ÷ 10 ÷ 10 ÷ 10 = 5 × 10 

–3 




a) 

0 

. 

01 (1 ÷ 10 ÷ 10) 




= 1 × 10−2 




b) 

0 

. 

000 76 (7 

. 

6 ÷ 10 ÷ 10 ÷ 10 ÷ 10) 




= 7. 6 × 10−4 




c) 

0 

. 

000 000 003 08 (3 

. 

08 ÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10 ÷ 10) 




= 3 

. 

08 × 10−9 



Worked example 




Writing numbers using scientific notation 




5000 = 5 × 10 × 10 × 10 = 5 × 103 




500 = 5 × 10 × 10 




= 5 × 102 




50 = 5 × 10 




= 5 × 101 



1 

Write using scientific notation: 



a) 

0·06 



b) 

0·007 



c) 

0·000 09 



d) 

0·0002 



e) 

0·0032 



f) 

0·041 



g) 

0·000 67 



h) 

0·000 008 5 



i) 

0·000 99 



j) 

0·0053 



k) 

0·000 008 



l) 

0·000 000 021 



2 

Look at your answers to Q1. What is the link between the number of zeros at the start of the 




number when written in full and the size of the index when written using scientific notation? 



3 

Write using scientific notation: 



a) 

0·0153 



b) 

0·00627 



c) 

0·000 0534 



d) 

0·000848 



e) 

0·000162 



f) 

0·000 00719 



g) 

0·00305 



h) 

0·000000006 407 



4 

Billy’s attempt at writing two numbers using scientific notation is shown below: 



a) 

0 

. 

0062 = 6 

.2 × 10 3 
b) 

0 

. 

000 030 9 = 3. 9 × 10−5 




Billy has made two mistakes. Explain what her two mistakes are. 



5 

For each question, complete the calculation and write your answer using scientific notation. 



a) 

A grain of rice has mass 0·028 g. What is the mass of 5 grains of rice? 



b) 

A teaspoon holds 0·005 litres of liquid. How many litres will 12 teaspoons hold? 



c) 

A human hair is 0·000 038 4 m thick. Find the width in metres of 6 hair strands. 



d) 

The mass of a Scottish midgie is 0·000 125 g. Calculate the mass of 70 Scottish midgies. 



e) 

Convert 0·4 mm into kilometres. 



f) 

Convert 1 g into tonnes (recall that 1 tonne is equal to 1000 kg). 




X 



Exercise 1G 




Write using scientific notation: 










12 





1 Number work 







u 

Scientific notation to normal form 






To write a number of the form 

a 

× 10n in full: 




● 




When 

n 

is positive, multiply 

a 

by 10 

n 

times. When 

a 

is a decimal it is sometimes easier to split the 




multiplication into two steps: the first to multiply until there is no longer a decimal and then the 




second to complete the multiplication. 




● 




When 

n 

is negative, divide 

a 

by 10 

n 

times. You should find the number of zeros at the start of the 




decimal answer matches the size of the power. 




Write in full: 




a) 

8 

.105 × 10 7 




= 8 

.105 × 10 × 10 × 10 × 10 × 10 × 10 × 10 




= 8105 × 10 × 10 × 10 × 10 




= 81 050 000 




b) 

1 

. 

45 × 10−4 




= 1 

. 

45 ÷ 10 ÷ 10 ÷ 10 ÷ 10 




= 0 

. 

000 145 




With practice, you should be able to go straight to the final answer. 



Worked example 



1 

Write in full: 



a) 

6 × 102 



b) 

7 × 103 



c) 

3 

. 

5 × 105 



d) 

8 

. 

1 × 104 



e) 

4. 39 × 103 



f) 

6 

. 

82 × 105 



g) 

7. 04 × 106 



h) 

9 

. 

538 × 107 



2 

The distance between the Moon and the Earth is approximately 3. 844 × 105 km. Write this 




distance in full. 



3 

Write in full: 



a) 

8 × 10−2 



b) 

2 × 10−3 



c) 

4 

. 

1 × 10−1 



d) 

7. 9 × 10−4 



e) 

5 

. 

62 × 10−3 



f) 

8 

. 

35 × 10−5 



g) 

2 

. 

07 × 10−4 



h) 

9 

. 

34 × 10−6 



4 

A government published that they spent £1. 065 × 108 on education last year. 



a) 

Write this number out in full. 



b) 

Round your answer in a) to two significant figures. 



5 

The average growth rate for a child between the age of 2 and 3 is 2 

. 

44 × 10−2 cm per day. Write 




this number in full. 



6 

A cell membrane has a thickness of 7 

. 

3 × 10−9 m. 



a) 

Write this number in full. 



b) 

Convert your answer in a) to cm and write your answer using scientific notation. 



c) 

Write down the thickness of the cell membrane in mm using scientific notation. 



7 

The wavelength interval of violet light is approximately (4 

. 

15 ± 0 

. 

35) × 10−7 m. Write the minimum 




and maximum wavelength for violet light in full. 



Exercise 1H 










13 





u 

Scientific notation on a calculator 






Numbers in Scientific notation can be entered into a scientific calculator. The button to use on your 




calculator may look like × 10 

x 

or EXP. 




A factory produces 2·15 × 10 6 

tins of soup every day. How many tins are produced in 9 days? Write 




your answer in scientific notation correct to three significant figures. 




2·15 × 10 6 

× 9 




= 19 350 000 




= 19 400 000 to 3 s.f. 




= 1· 

94 × 107 tins. 




To enter 2·15 × 10 6 

on your calculator enter 2·15 followed by the 




×10x button (or EXP button) and then 6. 



Worked example 




Throughout this exercise, write your answers using scientific notation correct to three 




significant figures. 



1 

Calculate: 



a) 

9· 

6 × 107 + 5· 

8 × 106 



b) 

4· 

5 × 109 – 7·86 × 108 



c) 

8· 

01 × 10−12 + 2·13 × 10−13 



d) 

3· 

2 × 10−11 × 7 



e) 

(7· 

34 × 1014 

) × (4· 

02 × 105 

) 



f) 

(5· 

39 × 106 

) ÷ (6· 

08 × 10−6 

) 



2 

The gross domestic product (GDP) of a country is a measure of 




its economy. The GDP of three countries at a given time is shown 




in the table. Calculate: 



a) 

the combined GDP of the three countries 



b) 

the difference in GDP between Canada and Cyprus 



c) 

how many times greater the GDP of Canada is compared to the GDP of the Netherlands. 




Write your answer to three significant figures but there is no need for scientific notation. 



3 

The length of a bacterium is 1 

. 

107 × 10−6 m. Find the length of: 



a) 

35 bacteria 



b) 

half a bacterium. 



4 

The number of times a website was visited in three months is 




shown in the table. 



a) 

How many times was the website visited in total over the 




three months? 



b) 

Write the months in order from least to greatest number of visits. 



c) 

What was the difference between the greatest and least number of visits? 



5 

One astronomical unit (au) is approximately 1 

. 

496 × 1011 metres. If Uranus is 19 

. 

19 au from the 




Sun, how far in metres is it from Uranus to the Sun? 



Exercise 1I 




Country 




GDP (US Dollars) 




Canada 




$1. 65 × 1012 




Netherlands 




$8. 31 × 1011 




Cyprus 




$2. 21 × 1010 




Month Number of visits 




November 




1. 89 × 109 




December 




2. 05 × 109 




January 




9 

. 

97 × 108 




Scientific notation on a calculator 




0 




1 




4 




7 




• 




2 




5 




8 




3 




6 




× 




10x 




× 




+ − 




= 




÷ 




9 

DEL 




Ans 




AC 
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1 Number work 







u 

Direct proportion 






When quantities are in direct proportion they scale down and up identically. If one goes down, so does 




the other and if one goes up, so does the other. 




● 




Set the information down under appropriate headings. 




● 




Scale down by dividing each side by the same amount. 




● 




Scale back up by multiplying each side by the same amount. 




In this section, apart from Q5, assume the quantities described are in direct proportion. 




1 

Seven identical books cost £90·65. How 




much will twelve of these books cost? 




÷ 7 




÷ 7 




× 12 




× 12 




Number 




of books Cost (£) 




7 




1 




12 




90·65 




12·95 




155·40 




Twelve books will cost £155·40. 




2 

Alex paints 6 sections of a fence in 39 minutes. 




How long will it take her to paint 10 sections 




of fence? 




÷ 3 




÷ 3 




× 5 




× 5 




Number 




of sections 




Time 




(mins) 




6 




2 




10 




39 




13 




65 




It will take Alex 65 minutes to paint 10 sections. 



Worked examples 



1 

Set down and complete these direct proportion problems. 



a) 

Number of games Cost (£) 




8 




152 




1 




5 



b) 




Time (h) Cost (£) 




5 




185 




1 




12 



c) 

Episodes Time (mins) 




4 




28 




2 




10 



2 

Five train tickets cost £15. How much will 11 identical tickets cost? 



3 

William gets his hair cut once a month. He spends £59·50 on haircuts in 7 months. How much will 




William spend on haircuts in one year? 



4 

It takes Zena 10 minutes to run 4 lengths of a track. How long will it take her to run 18 lengths if 




she continues at the same speed? 



5 

Are the following quantities in direct proportion? Show working to explain your answer. 



a) 

At a concert with 2000 people, 40 t-shirts were purchased. At a concert with 3000 people, 




50 t-shirts were purchased. 



b) 

Three loaves cost £2·70. Five loaves cost £4·25. 



c) 

Nine dog walks cost £135. Seven dog walks cost £105. 



d) 

On a bus with 20 passengers, 4 had blue eyes. On a bus with 55 passengers, 10 had blue eyes. 



e) 

Three bookshelves have 129 books on them. Eight bookshelves have 354 books on them. 



Exercise 1J 
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u 

Inverse proportion 






When quantities are in inverse proportion they scale up and down inversely. This means that if one 




increases, the other decreases. 




● 




Set the information down under appropriate headings. 




● 




Divide one side and multiply the other by the same amount. 




● 




Now multiply one side and divide the other by the same amount (see Worked example below). 




In this section, assume the quantities described are in either direct or inverse proportion. 



1 

Five people take 4 hours to paint a building. How long would it take 2 people to paint the same 




building? 



2 

A crate contains 25 boxes and each box has 40 jotters in it. Bigger boxes, which hold 50 jotters 




each, are introduced. How many of the bigger boxes can be filled from one crate? 



3 

A bag of dog feed will feed 5 dogs for two weeks. How many days will the feed last if there are 




2 extra dogs? 



4 

Hamish makes 240 ml of fruit punch for each of his 6 party guests. An extra 4 guests turn up 




unexpectedly. How much fruit punch will they get each? 



5 

A hire-purchase agreement requires 18 monthly payments of £45 per month. How much would 




have to be paid per month if the same total amount was repaid in one year? 




Answer the following questions after you decide whether they are in direct or inverse proportion. 



6 

Six people take five hours to build a wall. How long will it take six people to build 8 walls? 



7 

Nine tins of paint cover 45 square metres of canvas. What area of canvas will 7 tins cover? 



8 

A container fills thirty 250 ml bottles. How many 300 ml bottles can be filled from the container? 



9 

A machine working at 80% efficiency prints 480 papers. How many will it print at 90% efficiency? 



10 

The distance between two landmarks on a map with a scale of 1 cm : 25 km is 8 cm. How far apart 




will the two landmarks be on map with a scale of 1 cm : 10 km? 



11 

Eight boxes hold 7 bottles each and each bottle has a volume of 500 ml. How many boxes can be 




filled if the same total amount of liquid fills 400 ml bottles and 10 of these bottles fit in a box? 



Exercise 1K 




It takes 6 people 40 minutes to set out seating for a concert. How long will it take 8 people to set out 




the same seating? 




× 6 




÷ 6 




÷ 8 




× 8 




Number 




of people 




Time 




(mins) 




6 




1 




8 




40 




240 




30 



Worked example 




The product of the quantities stays the same. 




Inverse proportion 




It will take 240 minutes to set out the seating, no matter how it is 




shared. 




It will take 8 people 30 minutes to set out the seating. 
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1 Number work 





1 

Round to one significant figure: 



a) 

5800 



b) 

7·42 



c) 

0·0031 



d) 

0·00098 



2 

The annual turnover of a large company is approximately £6 435 000. Round this number to one 




significant figure. 



3 

Round to two significant figures: 



a) 

36700 



b) 

43·91 



c) 

8·437 



d) 

0·001934 



4 

A hotel recorded 58 607 visitors staying with them in one year. Round the number of visitors to 




two significant figures. 



5 

Round to three significant figures: 



a) 

62790 



b) 

18·987 



c) 

1·005 



d) 

0·009 121 



6 

Find the maximum and minimum values within these ranges: 



a) 

(34 ± 3) mm 



b) 

(150 ± 4) cm 



c) 

(185 ± 2)° 



d) 

(284 ± 19) mm 



7 

On a market stall, pears are sorted into small, medium and large categories using the weights 




shown in the table. 




The stall holder has pears with the following weights, in grams: 




160 
190 
120 
193 
200 
204 




234 
133 
199 
176 
136 



a) 

Sort the pears into the categories small, medium and large. 



b) 

The stall holder considers changing their small weight range to be (130 ± 10) g and keeping 




the other ranges the same. They always know the weight of each pear to the nearest gram. 




Explain why the stall holder should not do this. 



8 

Ava measured the length of six kitchen work surfaces ready for installation. Her measurements in 




millimetres were: 




713 
726 
734 
725 
730 
712 




Write the range of values using tolerance notation. 



9 

Evaluate: 



a) 

72 



b) 

(−4)2 



c) 

(−5)3 



d) 

34 – 26 



10 

Find: 



a) 

16 



b) 

1000 




3 



c) 




243 




5 



d) 

5 12 




2 2 




+ 



11 

Use a calculator to approximate the following roots to three significant figures. 



a) 

200 



b) 

76 




3 



c) 




926 




4 



d) 

8 




5 



12 

Calculate: 



a) 

25 + 3 × 62 



b) 

18 6 




4 5 




− × 




+ 



c) 



d) 




32 16 2 




2 1 




3 




4 




− ÷ 




− 



13 

Write using scientific notation: 



a) 

57 000 



b) 

6 490 000 



c) 

70 800 000 



d) 

914 300 000 




3 (10 16 ) 4 




2 




3 




× − 




+ 



Check-up 




➜ 




Category Weight range (g) 




Small 




129 ± 10 




Medium 




170 ± 30 




Large 




221 ± 20 
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14 

There are 604 800 seconds in a week. Write this number using scientific notation. 



15 

Write using scientific notation: 



a) 

0·04 



b) 

0·0037 



c) 

0·000 009 12 



d) 

0·000 050 3 



16 

A spider’s silk is measured to be 0·000 007 m wide. Write this number using scientific notation. 



17 

Write in full: 



a) 

9 × 103 



b) 

8. 6 × 105 



c) 

3 × 10−4 



d) 

2·05 × 10−6 



18 

The thickness of the central area in a human cornea is 5·6 × 10−4 m. Write this thickness in full. 



19 

Dana attempts to write a number using scientific notation. She writes 52·1 × 10−8. 



a) 

What mistake has Dana made when attempting to use scientific notation? 



b) 

Write Dana’s number correctly using scientific notation. 




You may use a calculator for 
Q20–Q23. 



20 

Find, writing your answer using scientific notation correct to three significant figures: 



a) 

2·9 × 1010 + 6·75 × 1011 



b) 

(8·2 × 10−12 

) × (1. 

8 × 10−13 

) 



c) 

8·59 × 108 – 9·17 × 107 



d) 

(6·3 × 10−9 

) ÷ (5·07 × 10−5 

) 



21 

The depth of a sheet of paper is 5 × 10−3 cm. What depth would 45 sheets of the same paper 




have? Write your answer in full. 



22 

A famous Parisian museum has an average of 1·02 × 107 visitors every year. If this continues, how 




many people will visit the museum over a 15-year period? Write your answer using scientific notation. 



23 

The table below shows the approximate distance from the Sun and the mass of four planets. 




Planet 




Distance from the Sun (km) Mass (tonnes) 




Mercury 




5. 79 × 107 




3. 30 × 1020 




Venus 




1. 08 × 108 




4. 87 × 1021 




Earth 




1. 52 × 108 




5. 97 × 1021 




Mars 




2. 28 × 108 




6. 42 × 1020 



a) 

How many significant figures has each number been written to? 



b) 

Write the planets in order from the lightest to the heaviest in terms of their mass. 



c) 

How much further is Mars from the Sun than Mercury? Write your answer using scientific notation. 



d) 

How many times heavier is Earth than Mercury? Give your answer to two significant figures. 



e) 

One kilometre is approximately 0·621 miles. How far is Venus from the Sun in miles? 




Give your answer in scientific notation correct to two significant figures. 



24 

The price of a salad box filled at a self-service counter is directly proportional to the 




weight of the filled box. If a 100 g salad box costs £1·20, how much will a 240 g box cost? 



25 

The number of tacks required to fit a carpet is directly proportional to the length of the 




carpet. If a 3·2 m carpet requires 16 tacks, how many tacks will be needed for a 3·8 m 




carpet? 



26 

It takes 40 minutes to fill a small swimming pool using 3 identical hoses. How long will it take to 




fill the pool if there are 5 of the hoses? 



27 

Every year a company gives their staff a bonus. One year, 27 staff receive £200 each. If the same 




total amount is shared between 30 staff the following year, how much will they each receive? 



Check-up 









1 

Calculate: 



a) 

0·6 × 8 



b) 

0·9 × 3 



c) 

0·4 × 0·7 



d) 

0·5 × 0·5 



e) 

0·2 × 0·6 



f) 

0·23 × 0·5 



g) 

0·52 × 0·8 



h) 

0·7 × 0·41 



i) 

0·437 × 0·2 



j) 

0·527 × 0·3 



k) 

0·03 × 0·08 



l) 

0·64 × 0·05 



2 

Find: 



a) 

1·3 × 6 



b) 

2·9 × 4 



c) 

3·7 × 0·2 



d) 

1·8 × 2·9 



e) 

4·5 × 6·3 



f) 

10·3 × 0·92 



g) 

0·51 × 30·8 



h) 

0·71 × 9·23 



3 

Calculate, writing your answer using scientific notation: 



a) 

0·002 × 0·004 



b) 

0·000 09 × 0·005 



c) 

0·000 06 × 0·0003 



4 

Simplify: 



a) 

2 + 0. 5 × 0. 6 



b) 

10 – 0. 4 × 0. 03 



c) 

5 + 0. 7 × 0. 8 + 1 



d) 




2 




3 




of (3 + 0. 02 × 0. 9) 



e) 

5. 9 + 0. 52 



f) 

1 3 0 16 




2 




⋅ − ⋅ 



Exercise 2A 




2 Fractions, decimals and percentages 





u 

Multiplying and dividing decimals 






Multiplication 




Digits after the decimal 




point(s) in the question 




Digits after the decimal 




point in the answer 




3 × 7 = 21 




None 




None 




0·3 × 7 = 2·1 




One 




0·3 




One 




2·1 




0·3 × 0·7 = 0·21 




Two 




0·3 × 0·7 




Two 




0·21 




0·03 × 0·7 = 0·021 Three 




0·03 × 0·7 

Three 




0·021 




The digits 2 and 1 are common to every answer but their place value changes as the place value in the 




question changes. Consider 0·3 × 0·7. This is 3 ÷ 10 × 7 ÷ 10 which is 21 ÷ 100 = 0·21. Dividing a whole 




number by 100 gives two digits after the decimal point. To multiply decimals together: 




● 




Multiply the digits, ignoring any decimal points. 




● 




Consider the place value of your answer. It will have the same number of digits after the decimal 




point as the two original numbers combined. 




a) 

2·4 × 3 




= 7·2 




24 




3 




72 




× 




b) 

6·7 × 0·9 




= 6·03 




67 




9 




603 




× 




c) 

8·3 × 0·26 




= 2·158 




83 




26 




498 




1660 




2158 




× 




+ 




d) 

0·05 × 0·42 




= 0·0210 




= 0·021 




42 




5 




210 




× 




As 5 × 42 = 210 we count the last zero as one of the digits after the decimal point. A zero is also 




required in the tenths column to have four digits in total. Once the place value is correct, there is 




no need to keep the final zero. 



Worked example 




Calculate: 




18 










19 




Multiplying and dividing decimals 




How many 50p pieces are there in £6? There are 2 in £1 so there are 12 in £6. If we set this up as a 




calculation in pounds, it would be 




6 




0 5 




⋅ 




. We can make this calculation easier by using equivalent fractions: 




6 




0 5 




60 




5 




10 




10 




⋅ 




= 




× 




× 




. The division is now straightforward, 60 ÷ 5 = 12. We also have 




6 




0 5 




12 




1 




12 




2 




2 




⋅ 




= = 




× 




× 




but often 




multiplying by a multiple of 10 is easier. When dividing decimals: 




● 




Write the question as a fraction. 




● 




Multiply to obtain an equivalent fraction 

without a decimal on the denominator. 




● 




Complete the division from the equivalent fraction – this is your final answer, there is no need to 




consider the number of digits after the decimal point when dividing. 




1 

Calculate: 




a) 

27 ÷ 0 

. 

3 








27 




0 3 




270 




3 




3 




90 




270 




10 




10 




⋅ 




= 




× 




× 




27 ÷ 0 

.3 = 90 




2 

How many full 0·6 m lengths can 




be cut from a 2·8 m piece of wire? 




Four full 0·6 m lengths 




can be cut from a 2·8 m 




piece of wire. 



Worked examples 




c) 

1·
4605 ÷ 0·
005 




1 4605 




0 005 




1460 5 




5 




5 




292 1 




1460 5 




1000 




1000 




⋅ 




⋅ 




= 




⋅ 




⋅ 




⋅ 




× 




× 




1·
4605 ÷ 0·
005 = 292 

.1 




b) 

0·
009 ÷ 0·
02 




0 009 




0 02 




0 9 




2 




2 




0 45 




0 0 




100 




100 




9 




⋅ 




⋅ 




= 




⋅ 




⋅ 




⋅ 




× 




× 




0·
009 ÷ 0·
02 = 0·
45 




0 9 




2 




⋅ 




2 8 




0 6 




28 




6 




10 




10 




⋅ 




⋅ 




= 




× 




× 




6 




4 6 6... 




28 0 0... 




4 4 




⋅ 




⋅ 



5 

Calculate: 



a) 

8 ÷ 0·2 



b) 

80 ÷ 0·5 



c) 

7·2 ÷ 0·3 



d) 

9·6 ÷ 0·6 



e) 

0·16 ÷ 0·8 



f) 

2·35 ÷ 0·5 



g) 

0·09 ÷ 0·3 



h) 

0·06 ÷ 0·4 



6 

Find: 



a) 

6 ÷ 0·04 



b) 

12 ÷ 0·03 



c) 

16·2 ÷ 0·06 



d) 

2·61 ÷ 0·05 



e) 

18 ÷ 0·009 



f) 

0·45 ÷ 0·005 



g) 

0·1004 ÷ 0·002 



h) 

0·0207 ÷ 0·004 



7 

How many full 0·4 m lengths can be cut from a 34 m piece of wire? 



8 

To sew a dress hem it takes 0·9 m of thread. How many full hems can be sewn with 50 m of 




thread? 



9 

Complete each calculation and then match those which have the same value when simplified. 



a) 

1·2 ÷ 0·4 




0·96 ÷ 0·03 4·9 ÷ 0·7 




6·4 ÷ 0·2 




2·7 ÷ 0·9 




0·42 ÷ 0·06 



b) 

0·6 × 0·3 




0·15 × 0·8 




0·02 × 0·05 
0·0007 ÷ 0·7 
0·06 ÷ 0·5 
0·072 ÷ 0·4 



10 

Calculate: 



a) 

2·3 + 0·4 × 0·5 



b) 

0·95 – 0·7 × 0·6 



c) 

3·2 × 1·8 + 4·29 ÷ 0·03 
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