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Trainer pack

Module 7: Developing the personal maths skills of teachers and assessors
Number master class
	Course information
	Length of session: approx. 5hr 30 min, not including lunch or breaks.   
Trainers can customise the session to suit the audiences and settings. 
The session is written to be delivered as one full day, but could equally be delivered as 2 half-days.

	Audience
	Job roles: Practitioners who are teaching or supporting adult numeracy on functional skills,  embedded and discrete programmes, and who wish to improve their understanding and application of number at Level 3.
Sector / setting: any part of the learning and skills sector.


	Links to other modules
	This session forms part of a blended learning programme, aimed at preparing participants for the Level 3 Award in Mathematics for Numeracy Teaching.


Aims

To review and extend participants’ personal mathematics relating to number

To apply concepts of number to solve problems

Outcomes

By the end of the session participants will have:

· reviewed issues related to rounding, estimating and accuracy;

· revised and consolidated understanding of direct and inverse proportion;
· extended proportional reasoning to understanding of inverse percentages and compound increase;
· Identified and used the rules of indices;
· Interpreted and calculated with numbers in standard form; and 
· Applied understanding of number to solve practical problems.
Session overview
	Activity
	Content



	1
	Welcome and starter activity
	Whole group domino activity, involving estimating percentages.

	2
	Progress review, aims and objectives
	Participants to feed back on progress with course and adopt solution-focused approach to challenges. Group discussion of incidence of algebraic approaches in private, academic and vocational situations.

	3
	Rounding, approximating and accuracy
	Solving a problem and then examining factors affecting the level of accuracy of the calculation. Discussion of appropriate levels of accuracy. Activity to elicit strategies for estimating fractions, percentages and ratios.

	4
	Proportional reasoning
	Reflection on reasoning used to solve proportion problems, and development of generalisable methods. Learners create their own proportion questions, making connections between different situations, and identifying situations which are and aren’t directly proportional.

	5
	Percentage increase and decrease
	Small group activity, making links between proportion, percentage change, and fractions. Learners are encouraged to generalise from the patterns observed.

	6
	Understanding indices
	Review of indices and small group activity to explore the rules of indices with regard to multiplication and division.

	7 
	Compound increase and decrease
	Exploration of a problem to identify misconceptions around compound increase and decrease. Participants establish a general formula for compound interest, and then use it to solve a problem relating to population change.

	8
	Understanding and using standard form
	Small group activity in which learners match objects with common measurements and measurements in standard form, and make comparisons of the sizes. Learners go on to solve problems involving large numbers using standard form.

	9
	Applying number in problem solving: downloading music
	Learners discuss strategies for solving a complex problem about downloading music, and then go on to solve the problem and compare their approaches.

	10
	Developmental tasks
	Consolidation and extension work is highlighted, and learners are introduced to the developmental tasks around number.

	11
	Plenary and close
	Revisit assessment criteria for Level 3 course.

Revisit aims and outcomes.

Check on individual progress.


Trainers

	Trainer experience or qualifications required
	Fully qualified numeracy / maths teacher (Cert Ed / PGCE or equivalent plus numeracy / maths subject specialist qualification); minimum Level 3 mathematics qualification. 

	Reference material for trainers
	Course materials and trainer notes.


Participants
	Prior knowledge and qualifications
	Participants should have a Level 2 maths qualification as a minimum requirement, and some familiarity with basic algebra and trigonometry. 



	Pre-course activity for participants
	All participants should have completed the initial assessment and self-assessment checklist, and have attended the course induction session.




Resources

	Resources for reference during the session
	As provided, or any suitable alternatives chosen by the trainer, reflecting personal experience and / or the needs of participants.



	Before the session the trainer needs to:
	Prepare all resource materials. These are included below. Note that the PowerPoint is a separate file. A set of PowerPoint slide notes is included in this pack, for participants’ use. 
· Prepare all handouts in advance – these can be distributed to participants as they arrive. 

· Make domino cards from R 1, for TN 1; cards from R 2 for TN 5 and cards from R 3 for TN 8.  
· Mini whiteboards could be used, if available, for TN 3 and TN 5 (for each participant to display answers to questions). 

· Ideally there will be internet connection for TN 9, in order to demonstrate to participants where exactly the Development tasks are located. Alternatively you should print off at least one of these. 

· Set up the PowerPoint presentation. 




Session plan

Aims

To review and extend participants’ personal mathematics relating to number
To apply concepts of number to solve problems
Outcomes

By the end of the session participants will have:

· reviewed issues related to rounding, estimating and accuracy;
· revised and consolidated understanding of direct and inverse proportion;
· extended proportional reasoning to understanding of inverse percentages and compound increase;
· Identified and used the rules of indices;
· Interpreted and calculated with numbers in standard form; and 
· Applied understanding of number to solve practical problems.
Suggested timings are for guidance purposes only. Trainers should adapt the content to reflect the results of initial assessment and to meet the needs and experience levels of the participants.

TN – Trainer notes

HO – handout     R – resources PPT – PowerPoint 
	Time 
	Content
	Resources

	
	
	No.
	Style
	Title

	15m

(Total 15m)
	TN 1. Welcome and starter activity

Welcome everyone back from the induction session.

Starter activity: percentage dominoes – distribute dominoes made from R 1 and ask participants to form a human circle with dominoes joining together.

Discuss methods used to estimate percentages, and implications for teaching and learning. Point out relevance to today’s session.


	R 1
	Domino activity
	Percentage dominoes

	15m

(Total 30m)
	TN 2. Reflections, aims and outcomes
Ask participants to discuss reflections and issues arising from the induction session, and note down any concerns or queries.  Take feedback and discuss.
Outline the aims and intended outcomes for this session (PPT 2-3). 
Provide copy of personal reflection sheet (HO 1), and discuss using this to note down issues with each stage of the session. Time is allowed for this at the end of the morning session and again at the end of the day. 


	PPT 1-3

HO 1
	Slides

Handout 
	Aims and outcomes
Personal reflection sheet

	35m

(Total 1h 5m)
	TN 3.  Rounding, approximating and accuracy

Display question about visitors to the UK on PPT 4 and ask participants to work individually to arrive at an answer – encourage use of calculators.

When everyone has finished, ask them to write answers on mini-whiteboards (or sheet of paper) and display them for others to see.
Ask how many different answers there are and discuss why this is. Whose answer is correct or most accurate?  

Emphasise how rounding at intermediate stages can reduce accuracy and discuss how can this be avoided (e.g. using the memory facilities of a calculator), and discuss what is an appropriate number of significant figures for the answer.

Discuss how accurate an answer needs to be, and how this might vary in different situations. Sometimes an approximate answer is sufficient, in others a very accurate figure is required. Highlight that approximating is an important skill in its own right.

Activity: Distribute HO 2. In pairs, discuss how would approximate these fractions and ratios. 

Discuss as whole group and list strategies on flipchart.

Compare with strategies used for the starter activity that involved percentages.

	PPT 4

HO 2
	Slide

Activity
	Approximating fractions and ratios 

	50m

(Total 1hr 55m)
	TN 4. Proportional reasoning
Show PPT 5 and allow participants to tackle the Paint Prices problem individually or in pairs. Invite participants to share and compare methods to arrive at their answer. Did they use the same method for each size of paint tin?

Identify steps involved in the 2-step ‘unitary’ approach (PPT 6) and the 1-step non-unitary method (PPT 7); ask participants to state multipliers in their own words.

Ask participants how they can recognise when a situation involves direct proportion and when it does not, for example:
· When one value is 0, so is the other.
· When one variable doubles, so does the other.
· The graph of one variable against the other is a straight line through the origin (formula y = ax).
Activity: Distribute HO 3, containing problems with numbers missing.  Participants need to:
· Decide which situations are direct proportions and which are not.
· Write their own numbers in the spaces.
· Solve the problems that are created, using both their own informal methods and the diagram method.

Encourage participants to use at least 2 sets of numbers for each problem – one quite easy and one quite difficult.

Focus on the Driving question in HO 3 and discuss speed / distance / time problems and the formula for this. Provide further examples and discuss their solution.

Introduce formula triangle for compound units (PPT 8) and demonstrate its use.

Ask for examples of other compound units (e.g. density, price per kilo) and discuss how the formula could be used in each case.

	PPT 5

PPT 6-7

HO 3

PPT 8
	Slide 
Slides 
Activity

Slide 
	Paint prices

Direct proportion

Making up your own questions

Compound measures

	35m

(Total 2h 30m)
	TN 5. Percentage increase and decrease
Clarify the relationship between proportional increase and percentage increase (e.g. in Activity 1, a 2.5 litre tin of paint could be said to be 250% larger than the 1 litre tin).

Activity: Display problem on PPT 9 and ask participants to tackle the problem on their own, without discussion. Do not correct at this point.

Ask participants to work in groups of 2 or 3. 
Using the cards made from R 2, give each group card sets A (money) and B (percentages). Ask them to place money cards in the form of a square on the table, so that values increase clockwise from top left:

£100            £120

£200             £150

Take turns to place a pair of percentage cards between each pair on money cards to show correct percentage increase or decrease.  

When participants have done this, introduce card sets C and D, and ask them to add these to the arrangement. 

Finally, give out card set E and ask them to place these in position.

Discuss and generalise what has been learned. Ask questions to consolidate understanding (you could use mini whiteboards for this activity).
Finally, reconsider the problem at the start of this activity.

	PPT 9

R 2


	Slide 
Resource – cards 


	Percentage increase and decrease

Money and relationship cards



	15m

(Total 2h 45m)
	Summary and reflections of the morning session

Summarise the morning’s session, and ask participants to reflect on what they have learned and what further self-study they may need to do. Remind them about distance learning materials.

	HO 1
	Handout 
	Personal reflection sheet



	
	SUGGESTED LUNCH BREAK
	
	
	

	30m

(Total 3h 15m)
	TN 6. Understanding indices

Ask group what is meant by an index number. Summarise what is meant by square, cube and higher indices, and square roots and cube roots.

Activity: Distribute HO 4. Ask participants to discuss and complete part A in pairs.
Take feedback and discuss rules for multiplying and dividing indices.

Ask participants to look at part B.  Working in pairs, ask them to rewrite calculations in powers of 2, working out any they don’t know using the rules of indices.

Take feedback from participants and ask them what they have discovered. Provide answers (HO 4a). Check that negative, fractional and zero indices are understood.

Give out Indices fact sheet (HO 5) for reference

	HO 4

HO 4a
HO 5
	Handout 
Handout 
Handout 
	Laws of indices

Laws of indices - answers
Indices fact sheet

	35m

(Total 3h 50m)
	TN 7. Compound increase and decrease

Display problem on PPT 10 – which person is correct? Ask participants to discuss in pairs. Take feedback and bring out the principle of compound interest; emphasise the need to add each year’s interest at the end of each year before calculating interest for the following year.

Activity: Display PPT 11 and ask them to work in pairs / threes to arrive at a general formula for compound interest – using index notation. Provide prompts and support as necessary. Ask for a volunteer to summarise the formula and how they arrived at it. Show (the correct version) on PPT 12.

Provide HO 6 for further reference. Note that this handout is 8 pages long. 
(For further information, refer to: http://www.mathsisfun.com/money/compound-interest.html) 

Activity: Distribute HO 7. Ask participants to work in pairs to solve the problem, using the formula derived in the previous activity.

	PPT 10-12

HO 6

HO 7


	Slides

Handout 
Handout
	Compound interest

Population change

	45m

(Total 4h 35m)
	TN 8. Understanding and using standard form

Activity: Ask participants to work in pairs and give each pair card set A (objects) and card set B (measurements).  Ask participants to match the objects to the corresponding measurement.  

Issue card set C (measures in standard form) – ask them to match these cards to others on the table.

Next, ask each pair to arrange the cards in order of size.

Issue card set D (comparisons) and ask them to place the arrow cards between each pair to show how many times each item is greater in length than the item before.

Participants may check their answers on a calculator

View solution on PPT 13. Discuss findings as a whole group and ask questions, for example:

· How many times taller is the mountain than the skyscraper?

· How did you work this out?

· How can you get this from heights expressed in standard form (4 x 102 x ? = 8 x 103)?
Recall rules of indices and discuss general rules for multiplying and dividing in standard form.
Distribute HO 8 and ask participants to complete the questions.

Discuss answers (HO 8a) and any queries.


	R 3

PPT 13

HO 8
HO 8a
	Resource cards – 4 sets 
Slide 
Handout 
Handout
	Card sets: 

A (objects) 

B (measures)

C (measures in standard form)

D (comparison)

Standard form
Standard form problems

Standard form problems – answers 

	35m

(Total 5h 10m)
	TN 9. Applying number in problem solving: downloading music

Activity: Distribute HO 9 containing a problem about downloading music. Ask participants to work in pairs / threes to discuss how they might go about solving the problem: 
· What information do they need? 

· What maths do they need?  

· What stages do they need to go through? 

Allow about 10m before taking feedback and discussing suggested approaches.

Now ask participants to complete the problem, either individually or in pairs / groups

Afterwards take feedback and discuss their approaches and findings. 

	HO 9

	Handout
	Downloading music

	15m

(Total 5h 25m)
	TN 10. Developmental tasks and reflections 
Show developmental tasks for number on the website (if access available) and discuss. 
Ask participants to attempt two of these before the next session and email responses to their tutor.
Summarise the day, and ask participants to reflect on what they have learned and what further self-study they may need to do. Remind them about distance learning materials. They should complete HO 1: Reflection sheet. 
	HO 1


	Course website
Handout 
	Developmental tasks
Reflection sheet 


Handouts and resources for number master class

Note that the resources need to be prepared by the trainer and the handouts are grouped together in a participant pack, but are shown here for the trainer’s information. You might want to keep the two answer sheets (HO 4a and HO 8a) and distribute them only at the appropriate time. 
Resources 

R 1: Percentage dominoes

R 2: Money and relationship cards 

R 3: Card sets for standard form

Handouts

HO 1: Personal reflection sheet

HO 2: Approximating fractions and ratios

HO 3: Making up your own questions

HO 4: Laws of indices 

HO 4a: Laws of indices - answers

HO 5: Indices fact sheet

HO 6: Compound interest (8 pages)

HO 7: Population change

HO 8: Standard form problems

HO 8a: Standard form problems – answers 

HO 9: Downloading music

R1: Percentage dominoes
	5%
	458 out of 609 learners passed their exam

	75%
	123 out of 304 learners travelled to college by bus

	40%
	295 out of 448 learners were from an ethnic minority background

	33%
	147 out of 248 learners progressed to higher education

	60%
	77 out of 810 learners were aged over 55

	10%
	227 out of 892 learners withdrew from their course

	25%
	362 out of 403 learners were absent from at least one class

	90%
	7 out of 686 learners had a visual impairment

	1%
	319 out of 643 learners walked to college

	50%
	121 out of 608 learners enrolled on level 1 courses

	20%
	597 out of 891 learners were female

	66%
	12 out of 203 learners received financial help with their course


R 2: Money and relationship cards
Taken from LSIS Improving Learning in Mathematics (Session N7): http://tlp.excellencegateway.org.uk/pdf/mat_imp_02.pdf 
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Card set A – Money
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Card set B – Percentages 

Card set C – Words[image: image8.png]



Card set D – Decimals
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Card set E – Fractions

R 3: Measurements and standard form cards
Taken from LSIS Improving Learning in Mathematics (Session N4): http://tlp.excellencegateway.org.uk/pdf/mat_imp_02.pdf 
Prepare a card matching activity – see instructions in TN 8.
Correct responses 

Learners should have the following items in order.
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Card set A – Objects
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Card set B – Measurements
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Card set C – Measurements in standard form
Card set D – Comparisons
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HO 1: Personal reflection sheet

Master Class 1 – Number


As you go through the different topics and activities during the session, make notes below regarding topics you feel confident about and those that you need to consolidate further.

	Topic / activity
	Reflections

	Rounding, approximating and accuracy
	

	Proportional reasoning
	

	Percentage increase and decrease
	

	Understanding indices
	

	Compound increase and decrease
	

	Understanding and using standard form
	

	Applying number in problem solving
	


HO 2: Approximating fractions and ratios
In pairs, discuss the following questions and work out an approximate answer to each question.
1. In a local by-election 57 328 people turned out to vote, of which 7 241 voted for the Liberal Democrat party.
(a) Approximately, what fractions of voters voted for the Liberal Democrats? Give your answer in its simplest form.

(b) Of the other voters, 27 971 voted Labour and 21 106 voted Conservative.  Approximately, what was the ratio of Labour to Conservative voters? Give your answer in its simplest form.

2. TV viewing figures for a particular evening showed that 11.8 million people watched BBC1, 2.6 million watched BBC2, 8.3 million watched ITV, and 12.6 million watched other channels.
(a) Approximately, what was the ratio of ITV viewers to BBC1 viewers? Give your answer in its simplest form.
(b)  Approximately, what fraction of all viewers watched either BBC1 or BBC2?  Give your answer in its simplest form.

[image: image12.png]


HO 3: Making up your own questions 

Taken from LSIS Improving Learning in Mathematics (Session N6): http://tlp.excellencegateway.org.uk/pdf/mat_imp_02.pdf 

HO 4: Laws of indices

Part A
Suggest a possible value for each of the question marks in the following examples:

1.   

23 x 24 = 2?
2.   

37 ÷ 32 = 3?
3.  

5? x 5? = 512
4.   

2? ÷ 2? = 2?
Part B
Re-write each of the following calculations in powers of 2. Use the rules of indices to work out any that you do not know:

1.  

16 ÷ 8 = 2
2.  

16 x ½ = 8
3.  

8 x ¼ = 2
4.  

√2 x √2 = 2
5.  

8 x 4 = 32
6.  

16 ÷ ¼ = 64
7.  

8 ÷ 8 = 1
8.  

3√2 x 3√2 x 3√2  = 2

HO 4a: Laws of indices ANSWERS

Part A
Suggest a possible value for each of the question marks in the following examples:

1.   

23 x 24 = 2?

ans = 7
2.   

37 ÷ 32 = 3?

ans = 5
3.  

5? x 5? = 512
ans = any pair of nos. adding to 12
4.   

2? ÷ 2? = 2?

ans = any combination where 3rd no.  
is 1st minus 2nd
Part B
Re-write each of the following calculations in powers of 2. Use the rules of indices to work out any that you do not know:

1.  

16 ÷ 8 = 2



24 ÷ 23 = 21
2.  

16 x ½ = 8



24 x 2-1 = 23
3.  

8 x ¼ = 2



23 x 2-2= 21
4.  

√2 x √2 = 2



21/2 x 21/2 = 21
5.  

8 x 4 = 32



23 x 22 = 25
6.  

16 ÷ ¼ = 64


24 ÷ 2-2 = 26
7.  

8 ÷ 8 = 1



23 ÷ 23 = 20
8.  

3√2 x 3√2 x 3√2  = 2

21/3 x 21/3 x 21/3 = 21
HO 5: Indices fact sheet

Multiplying indices

We can multiply indices as follows:

53 x 54 
= (5 x 5 x 5) x (5 x 5 x 5 x 5) 


= 57




(add the indices)

Dividing indices

We can divide indices as follows:

48 ( 45 
= (4 x 4 x 4 x 4 x 4 x 4 x 4 x 4)





(4 x 4 x 4 x 4 x 4)



 = 43




(subtract the indices)

Indices of indices

(22)3

= (22) x (22) x (22)



= 2 x 2 x 2 x 2 x 2 x 2



= 26




(multiply the indices)

The power zero

73  ( 73
= 73-3


= 70


= 1




(any number to power 0 is 1)

Negative indices

4-5
=  1
(reciprocal of positive index)



    45
Fractional indices

271/3 

= 3( 27



= 3




(root of the number)

HO 6: Compound interest 

There are two main types of interest payment. If a bank charges simple interest of 10% on a loan of £2,000, then the interest is simply 10% for each year of the loan. 

For a 5-year loan, therefore, the total interest payable is:


£2,000 x 10% x 5 years = £1,000

So the total amount owed at the end of 5 years will be £3,000 (£2,000 plus £1,000 interest).
In reality, interest on loans (and savings) is normally calculated as compound interest. Interest is calculated for the first period (e.g. the first year, if interest is paid annually), and then added to the total. This total is then used as the basis of the calculation for the next period.
Look at this calculation for a 5-year loan of £2,000 at 10% compound interest.

	Year
	Loan at start 

of year
	Interest
	Loan at end 

of year

	0
	£2,000
	(£2,000 x 10%) = £200
	£2,200

	1
	£2,200
	(£2,200 x 10%) = £220
	£2,420

	2
	£2,420
	(£2,420 x 10%) = £242
	£2,662

	3
	£2,662
	(£2,662 x 10%) = £266.20
	£2,928.20

	4
	£2,928.20
	(£2,928.20 x 10%) = £292.82
	£3,221.02

	5
	£3,221.02
	(£3,221.02 x 10%) = £322.10
	£3,543.12


As you can see, interest is calculated on the interest from previous years, as well as the original amount borrowed. The total amount payable at the end of the 5 years is therefore significantly higher compared to the simple interest calculation (£3,543.12 compared to £3,000).

It is relatively simple to calculate if you take one step at a time, if time consuming!

1. Calculate the interest (Loan at start of year x Interest Rate).

2. Add the interest to the Loan at start of year to get the Loan at end of year.
3. The Loan at end of year becomes the loan at the start of the next year.

Developing a formula

Another way of calculating compound interest is to develop a formula. Using the example above, interest for the first year was calculated as:

                           £2,000 + (£2,000 × 10%) = £2,200

Another way of writing this would be: 
£2,000 x 110% = £2,200

Or by expressing 110% as a decimal:
    £2,000 x 1.1 = £2,200

So now we have just one step.

Multiply the Loan at start of year by (1 + interest rate) to get Loan at end of year.

We could do the next year like this: £2,200 x 1.1 = £2,420. And then continue to the following year: £2,420 x 1.1 = £2662, etc.
In other words:

£2,000 x 1.1  £2,200 x 1.1  £2,420 x 1.1  £2,662 x 1.1  £2,928.20 x 1.1  £3,221.02 x 1.1  £3,543.12

Or put more simply:

£2,000 x 1.1 x 1.1 x 1.1 x 1.1 x 1.1 = £3,542.12

Which can be written in exponential form as:


£2,000 x 1.15 = £3,542.12

The formula

This specific example can be generalised into a formula as follows:

A = P(1 + r)n
P is the principal (the initial amount borrowed).

r is the annual rate of interest (as a decimal).

n is the number of years (or periods*) the amount is deposited or borrowed for.

A is the amount of money accumulated after n years, including interest.

(*Note: compound interest is not always calculated per year, it could be per month, per day, etc. This is the period that must be used for the calculation.)

This is the basic formula for compound interest. It applies to both money invested and money borrowed.

Examples
... what if the loan was for 15 Years? ... just change the "n" value:

       A = 2000 x 1.115 

= 2000 x 4.17724817

= £8,354.50
... and what if the loan was for 5 years, but the interest rate was only 6%? Here:

       A = 2000 x 1.065
= 2000 x 1.33822558

= £2,676.45

Can you work out the amount accumulated if the loan was for 20 years at 8%? 
Working backwards to the principal value

Let's say your goal is to have £10,000 in 5 years. You can get 6% interest, so how much do you need to invest to start off with?

We know that multiplying the principal (P) by (1+r)n gives us the amount accumulated (A), so we can go backwards by dividing, like this: 

So the formula is:

P = A / (1 + r)n
And now we can calculate the answer:

P = £10,000 / (1+0.06)5 
= £10,000 / 1.33822558 

= £7,472.58
In other words, £7,472.58 will grow to £10,000 if you invest it at 6% for 5 years.

Other applications of compound interest

The formula for compound interest does not apply just to finance, but can be used in other situations where exponential growth applies. A common example is population growth.

More information about compound interest can be found at: http://www.mathsisfun.com/money/compound-interest.html 
HO 7: Population change

In 2007, the population of Scotland was 5.1 million and the population of Wales was 3.0 million.
The population in Scotland is shrinking at a rate of 0.2% per year, while the population of Wales is growing at a rate of 3.7% per year.

If the populations continue to change at these rates, in what year will the population of Wales be larger than that of Scotland?

HO 8: Standard form problems

1. The mass of a hydrogen atom is 1.7 x 10-24 g. One litre of air contains 2.5 x 1022 atoms of hydrogen.  

What is the mass of hydrogen in one litre of air?

2. (a) The population of Portugal in 1986 was 1.025 x 107.

The number of working people in Portugal in 1986 was 4.48 x 106.

Calculate the percentage of people in Portugal who were working.

(b) In 1986, 9.98 x 105 people in Portugal were farm workers.

How many working people in Portugal were not farm workers?

Give your answer in standard form.

HO 8a: Standard form problems ANSWERS
1. The mass of a hydrogen atom is 1.7 x 10-24 g.  One litre of air contains 2.5 x 1022 atoms of hydrogen.  

What is the mass of hydrogen in one litre of air?



Answer = 4.25 x 10-2 g. or 0.0425g
2. (a) The population of Portugal in 1986 was 1.025 x 107.

The number of working people in Portugal in 1986 was 4.48 x 106.

Calculate the percentage of people in Portugal who were working.

Answer = 4.37 x 101 % = 43.7%

(b) In 1986, 9.98 x 105 people in Portugal were farm workers.

How many working people in Portugal were not farm workers?

Give your answer in standard form.


Answer = 9.252 x 106
HO 9: Music downloads
John downloads a music track for five minutes to a file in MP3 format for his own use. What size (in Megabytes) will the MP3 file need to be?

If his MP3 player has a memory of 5 Gigabytes, calculate an estimate of the maximum number of album tracks he can store on his portable MP3 player. Show, by estimation, how to check your answer without using a calculator.

	Information on downloading 

During downloading music is sampled 44 100 times each second. The size of each of these samples is 16 bits. Before it is stored in MP3 format the file is compressed to make it smaller using a ratio of 12:1.

· 8 bits are equal to 1 byte

· 1 Megabyte (MB) is equal to 1 048 576 bytes

· 1 Gigabyte (GB) is equal to 1 073 741824 bytes

· 1 Gigabyte (GB) is equal to 1 024 Megabytes (MB)
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