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Module 7
Developing the personal maths skills of teachers and assessors

Pre-course initial assessment 
Level 3 Award in Mathematics for Numeracy Teaching

This pack contains the following elements to be used pre-course:

1. An initial assessment of maths skills (pages 2-7)
2. A self-assessment checklist (pages 8-13)
3. A sample blank individual learning plan (ILP) (pages 14-18)
4. A self-study revision pack (pages 19-26)
5. The correct answers for the initial assessment (pages 27-36)
The first four elements should be given to participants. 
The correct answers (item 5) are for the trainer’s use, or could be presented during the first session, or used for self-marking.  
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Level 3 mathematics
Personal skills initial assessment
This personal skills initial assessment will be used to create your individual learning plan.  
· It will enable you to build your personal self-study package.

· It will help you identify which of the master classes you may like to attend.

· Print off the assessment and attempt all the questions. 

· Show your working as this can be used to identify mathematical understanding as well as misconceptions.

Questions 5, 18, 19 and 20 are taken from QCA Key Skills Application of Number test papers and are reproduced here with kind permission of QCA. 
Number

1. Place the following in ascending order.

	60
	(-6)2
	5-2
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24
	-3.42
	25
	-3.561
	52
	6


2.
Kate has £700 to invest and wants to invest this money for as long as it takes to reach a value of £800. If the account pays 3.5% interest per annum, how long will it take Kate to reach her target?

3.
An aircraft takes 1hr 34min to fly 634 miles. Assuming the average speed is the same, how long would it take to complete a journey of 1,100 miles? What about a journey of 464 miles?

4.
The distance of Mars from Earth varies between 54 million kilometres and more than 402 million kilometres, depending on where the two planets are in their respective orbits. Express these distances in Standard Form.

Light travels 3 × 105 km in 1 second. What is the difference in time between light from Mars reaching Earth when nearest to us and when furthest away? Give your answer in standard form correct to 2 significant figures.

6. The table below shows the number of coins of each type in circulation in the UK in 2005.

	Coin
	Number of coins in millions

	£2
	268

	£1
	1452

	50p
	749

	20p
	2190

	10p
	1587

	5p
	3679

	2p
	6421

	1p
	10586

	Total coins
	26932


a) What percentage of the total number of coins were 1p coins?

b) What was the approximate ratio of 5p coins to 50p coins?

c) The total value of all coins in circulation was £3 386.43 million.   

    Approximately what fraction of this total value was made up of 1p coins?

Algebra

6. 
Simplify the following algebraic expressions:
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7.
Dave has worked a 40 hour week. He has exceeded his sales target and so gets his £45 bonus. His gross pay for the week is £435. Let his hourly rate be £x. Write an expression for his weekly wage. Form an equation and solve it to find his hourly rate.

8.
A mobile phone company offers two different packages. One is 30 text messages and 20 minutes of calls for £5.30. The other is 200 texts and 100 minutes of calls for £29.


Represent this information as two equations.


Solve these equations to find the cost of one text message and one minute call time.

How could you check your answer to see if it was correct?

9.
What are the next 2 terms in the following series?


0

3
8
15
___
___

Give an expression for the nth term in the series.      
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10.
Write an expression for the area of the shape shown in the diagram. Simplify it if you can.

What is the area of the shape when   x  =  3?
Shape and space
11.
Draw the reflection of the shape in the line shown.

[image: image24.emf]Draw a 90( clockwise rotation of the shape using the black dot as the centre of rotation.

12. 
What is the interior angle of a regular 10-sided polygon?


Write an expression for the interior angle of any regular polygon.



13. 
The diagram represents a pendant that is to be made from silver and gold.
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What is the proportion of the pendant made from gold (shaded area)? Explain your answer.

14.
A village hall needs to put in a ramp to provide access under the Disability Discrimination Act 2005. The rise to the doorway of the hall is 25cm. A committee member reports that the angle of slope of the ramp must be no greater than 20( for safety. What is the minimum length the ramp will need to be to comply with this requirement? (You will need a scientific calculator for this question.)

The ramp is to be 125cm wide and needs to be covered in anti-slip felting.  How much felt will be required? Give your answer in square metres and suggest any factors that may need to be taken into consideration.

15.
The volume of a cone is one third of the area of its base multiplied by its perpendicular height.
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Calculate the volume of a cone which has a base diameter of 10cm and a perpendicular height of 20cm.

Handling data

16. 
Calculate the range, mode, median and mean for the learner data shown in the bar chart.
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17.
A bag contains 20 balls: 7 are yellow, 4 are black and 9 are green. What is the probability that a ball taken without looking is black?

The ball is replaced and another one selected without looking. What is the probability that this one is either black or yellow?

This time the ball is not replaced. Supposing the non-replaced ball is green, what is the probability of selecting a black ball now? What is the probability of selecting a green one?

18.
The table below shows the income distribution of taxpayers in England in 2004. 
	Yearly income (£P) in thousands
	Number of people in millions

	4.4 ≤ P < 5
	1.3

	5 ≤ P < 10
	4.4

	10 ≤ P < 15
	5.1

	15 ≤ P < 20
	4.0

	20 ≤ P < 30
	4.8

	30 ≤ P < 50
	2.9

	50 ≤ P < 100
	1.3


a) Calculate an estimate of the mean income of taxpayers.

b) Give one reason why the mean income of taxpayers that you have calculated is only an estimate.

c) What is the probability of a taxpayer stopped at random earning less than £10 000?

19.
The data in the table below shows the total numbers of different types of books issued to borrowers in the years 1999, 2004 and 2009.
	Type of book
	1999
	2004
	2009

	Adult fiction
	303 million
	235 million
	167 million

	Adult non-fiction
	138 million
	115 million
	85 million

	Children’s
	110 million
	110 million
	89 million


Use the information in the table to draw a line graph with three lines on the same axes to compare the numbers of books of different types issued to borrowers in the UK in 199, 2004 and 2009. Label your lines appropriately.

Use your graph to estimate between which two consecutive years the number of children’s books issued became greater than the number of adult non-fiction books issued.

20.
The chart below gives information on attendances at home matches and the stadium capacities of five football clubs in the Scottish Premier League.
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a) Compare the average attendances with the stadium seating capacities for all the clubs shown in the chart. Interpret your observations and make one comment.

b) Compare the highest attendance with the stadium seating capacities for all the clubs shown in the chart. Interpret your observations and make one comment.
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Level 3 mathematics  

Checklist of Level 3 personal skills – maths  
Name: 

Key

1 = Can do

2 = needs more practice

3 = needs lots of work

Please tick the most appropriate box. 
	Curriculum description
	1
	2
	3
	Comments

	Number

	Understand concepts of place value, factors, multiples and order of operations. 

	
	
	
	

	Calculate with integers, fractions, decimals and percentages using a variety of techniques (mental computation, pencil-and-paper, calculator and computer methods).

	
	
	
	

	Convert between percentages, fractions and decimals. Manipulate fractions, decimals and percentages.

	
	
	
	

	Calculate proportional change.
	
	
	
	

	Estimate sums, differences, products and quotients.

	
	
	
	

	Manipulate and calculate squares, square roots and indices. 

	
	
	
	

	Manipulate and interpret numbers expressed in standard form.

	
	
	
	

	Understand information presented as compound measures and units (e.g. speed, density, volume).

	
	
	
	

	Understand two- and three-part ratios, calculating ratios and reducing ratios to lower terms.

	
	
	
	

	Interpret scale drawings and maps to establish actual dimensions. Creating scale drawings using appropriate measurements.

	
	
	
	


	Curriculum description
	1
	2
	3
	Comments

	Working with formulae

	Rearrange basic algebraic expressions by collecting terms, expanding brackets, extracting common factors.

	
	
	
	

	Substitute in given equations to provide solutions.

	
	
	
	

	Understand and use given formulae to solve problems (including rearranging).

	
	
	
	

	Form an equation from information given and use it to solve problems.

	
	
	
	

	Solve simultaneous linear equations with two variables.

	
	
	
	

	Rearrange quadratic functions and trigonometric equations.

	
	
	
	

	Determine and use the equation of a straight line to solve problems.

	
	
	
	

	Plot graphs from given values / equations and use the results to solve problems.

	
	
	
	

	Use graphic calculators / graph-plotting software.

	
	
	
	


	Curriculum description
	1
	2
	3
	Comments

	Shape and space

	Estimate and measure the attributes of physical objects using appropriate units: length, time, temperature, capacity, weight, mass, area, volume and angle.

	
	
	
	

	Be familiar with the properties of common shapes and use them to compare and classify (e.g. triangles, quadrilaterals, polygons).

	
	
	
	

	Use appropriate formulae to calculate the perimeter, area and volume of common 2D and 3D shapes (including trapezium, polygons, pyramids, cones, etc).

	
	
	
	

	Recognise and apply formulae associated with the circle to establish measurements: circumference, area, radius and diameter.

	
	
	
	

	Explore transformations of geometric figures: rotation, reflection, translation and enlargement.

	
	
	
	

	Use simple trigonometry to calculate missing angles and lengths.

	
	
	
	

	Use geometry to represent and solve problems (e.g. height of a building, angle of slope, volume of a complex shape).

	
	
	
	


	Curriculum description
	1
	2
	3
	Comments

	Handling data

	Understand basic sampling techniques, questionnaire design, and sources of error in data.

	
	
	
	

	Tabulate data, including frequency tables.
	
	
	
	

	Understand basic concepts of probability and calculate simple probabilities as fractions, decimals and percentages.

	
	
	
	

	Use matrices and tree diagrams to represent combined probabilities, and calculate probabilities of combined events.

	
	
	
	

	Calculate and interpret measures of location – mean, median and mode. 

	
	
	
	

	Calculate and interpret measures of spread – range, quartiles, percentiles and standard deviation.  

	
	
	
	

	Select and use appropriate statistical diagrams to summarise, analyse and interpret data, including pie charts, bar charts, line graphs, box and whisker plots, stem and leaf plots.

	
	
	
	

	Use and interpret frequency diagrams, including histograms and frequency polygons.

	
	
	
	

	Use and interpret cumulative frequencies, including estimation of median, quartiles, percentiles.

	
	
	
	

	Understand concept of correlation, including correlation coefficients, scatter diagrams and lines of best fit.

	
	
	
	

	Use spreadsheets to record and calculate values from data; plot graphs and statistical diagrams; calculate statistical measures.

	
	
	
	


	Any general comments or personal reflections
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Individual learning plan

Name:


Tutor:



Contact details:  

First workshop:



	Date
	Morning
	Afternoon

	
	
	

	
	
	

	
	
	

	
	
	


Master classes:



Final workshop:



This course is designed to enable you to:

· Reflect on your own current levels of mathematical skills and determine areas for development.

· Combine the taught elements and self-study aspects of the course to revise and extend your knowledge and skills of mathematics.

· To experience maths from the learner point of view and reflect on the implications for your own numeracy teaching and learning.

· Evidence your progression by completing exercises and activities similar to those expected on entry to the Level 5 Additional Diploma in Numeracy

Signed ……………………………………..
Date ………………………

How to use your ILP 

· Have your checklist of Level 3 Personal Skills to refer to (accessible from the pre-course web page). 

· Consider the results of your initial assessment and the activities from the workshop.

· With these in mind, use the tables below to note down items that you have identified as needing development. (You need not include the full curriculum description.)

· Start with 2 or 3 items in each section. List the less challenging items first - others will most likely be covered in the master classes. You can add items at any time.

· Possible sources of support:

· Self-study revision web page

· Workshops and master classes

· Peer group support

· Text books / internet

	Number

	Curriculum description
	Source
	Action taken (make a note with dates)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Working with formulae

	Curriculum description
	Source
	Action taken (make a note with dates)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Space and shape

	Curriculum description
	Source
	Action taken (make a note with dates)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Handling data

	

	Curriculum description
	Source
	Action taken (make a note with dates)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


It is hoped that this course will do more than merely extend your personal numeracy skills in line with ‘curriculum descriptors’.  

Consider some of the aspects in the following table, make any appropriate comments and add any further items now or during the course:
	Personal factors

	Areas for development
	Action required or taken (make a note with dates)
	

	Own attitude to maths 
	
	

	Maths and society (including history)
	
	

	ICT skills


	
	

	Membership of professional bodies
	
	

	On-going CPD for numeracy
	
	

	Maintaining and developing maths skills
	
	


	On-going and summative comments

	Include here any additional outcomes you achieve during the course. Tutor comments may also be added.

	

	Tutor signature:


[image: image31.png]Attendance

25000

20000

15000

10000

5000

Livingston Dundee  Motherwell Kilmarnock Aberdeen

Football club

Highest attendance

[ Average attendance

B stadium seating
capacity





Level 3 mathematics 

Self-study revision pack
· You will find the content of the master classes much more accessible if you have revised and practised the topics listed below.  

· The links are to websites, information and maths activities.  

· They have been chosen to develop your personal skills and confidence in areas where you may be a little rusty.  

· These areas will have been highlighted during the initial assessment activities you have undertaken. 

· Use your ILP to guide your selection.

In general the activities become more challenging as you move down each section but we all have spiky profiles so what is less challenging for you may be more so for others.

Note: Materials have been recommended from a number of providers; links and accuracy cannot be guaranteed.

	Number 

	Estimation and accuracy
	Estimation
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i14/bk9_14i2.html


	
	Approximations
http://www.s-cool.co.uk/gcse/maths/approximations


	Proportional change, two- and three-part ratios, scales
	Percentage increase and decrease
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i4/bk9_4i5.html


	
	Ratios
http://www.mathsrevision.net/gcse/pages.php?page=35 

Equivalent ratios
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i7/bk8_7i1.htm


	
	Direct proportion
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i7/bk8_7i2.htm


	
	Proportional division
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i7/bk8_7i3.htm


	Powers, roots and standard form
	Prime factors
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i2/bk8_2i2.htm
What are prime factors?
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/primefactorsact.shtml
Prime factors 2
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/primefactorshirev1.shtml
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=primefactorshighertest&templateStyle=mat



	
	Index notation 

http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i3/bk9_3i1.html
Laws of indices
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i3/bk9_3i2.html
Negative indices
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i3/bk9_3i3.html
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=powersandrootsfoundationtest&templateStyle=maths


	
	Standard form 1
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i3/bk9_3i4.html
Standard form 2
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/powersrootshirev1.shtml



	Working with formulae

	Expressions and equations


	Powers and roots
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/powersrootsrev1.shtml
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=powersandrootshighertest&templateStyle=maths
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=powersandrootsfoundationtest&templateStyle=maths


	
	Basic substitution 1
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i12/bk8_12i1.htm
Basic substitution 2 

http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i12/bk8_12i2.htm 



	
	Working with brackets
http://www.cimt.plymouth.ac.uk/projects/mepres/book8/bk8i8/bk8_8i1.htm


	
	Simplifying expressions
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i11/bk9_11i2.html
Factorising
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i11/bk9_11i3.html


	
	Linear equations
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i5/bk9_5i3.html
Solving equations   

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/equationsrev1.shtml
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=equationstest&templateStyle=maths


	
	Linear inequalities
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i13/bk9_13i1.html
Symbols, solving inequalities and graphs
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/inequalitiesrev1.shtml


	
	Equations, formulae and identities
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i11/bk9_11i1.html
Using formulae
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i11/bk9_11i4.html
Using formulae 

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/formulaerev1.shtml


	
	Simultaneous equations
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i5/bk9_5i5.html


	Graphs
	Algebraic graphs (first few sections)
http://www.s-cool.co.uk/gcse/maths/graphs/revise-it/algebraic-graphs


	
	Co-ordinates
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i5/bk9_5i1.html
Straight line graphs
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i5/bk9_5i2.html
Co-ordinates and straight line
http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/graphsrev1.shtml



	Space and shape



	Properties of geometric figures 
	Properties of 2D shapes (3 pages)    

http://www.bbc.co.uk/schools/ks3bitesize/maths/shape_space/2d_shapes/revise1.shtml
2D shapes
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i9/bk9_9i1.html

	
	Congruent and similar shapes   

http://www.bbc.co.uk/schools/gcsebitesize/maths/geometry/congruencysimilarityrev1.shtml
Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=congruencysimilarity&templateStyle=maths


	
	Circles (3 pages)     

http://www.bbc.co.uk/schools/gcsebitesize/maths/geometry/circles2hirev1.shtml
Test questions
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=circles2&templateStyle=maths


	
	Area
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i9/bk9_9i2.html
Perimeter
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i9/bk9_9i3.html
Volume and surface area
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i9/bk9_9i4.html


	
	Angle properties of polygons (including interior / exterior)
http://www.bbc.co.uk/schools/gcsebitesize/maths/geometry/polygonsrev1.shtml


	
	Polygon test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=polygons&templateStyle=maths


	
	Properties of 3D shapes (3 pages)   

http://www.bbc.co.uk/schools/gcsebitesize/maths/geometry/3dshapesrev1.shtml
3D Test
http://www.bbc.co.uk/apps/ifl/schools/gcsebitesize/maths/quizengine?quiz=3dshapeshigher&templateStyle=maths

	Pythagoras and trigonometry
	Pythagoras’ theorem
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i15/bk9_15i1.html
Pythagoras (2 pages) 
http://www.bbc.co.uk/schools/gcsebitesize/maths/geometry/pythagorastheoremrev1.shtml


	
	Trigonometric functions
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i15/bk9_15i2.html
Calculating sides
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i15/bk9_15i3.html
Calculating angles
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i15/bk9_15i4.html  




	Handling data

	Data
	Discrete and continuous data
http://www.bbc.co.uk/schools/gcsebitesize/maths/data/representingdata3hirev1.shtml


	
	Grouped data
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i16/bk9_16i2.html
Grouping data
http://www.bbc.co.uk/schools/gcsebitesize/maths/statistics/representingdata3hirev2.shtml


	Charts and graphs
	Representing data
http://revisionworld.co.uk/gcse-revision/maths/handling-data-statistics/representing-data


	
	Cumulative frequency
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i16/bk9_16i3.html  



	
	Box and whisker plots
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i16/bk9_16i4.html  



	
	Scatter diagrams
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i8/bk9_8i3.html
Lines of best fit
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i8/bk9_8i4.html
Scatter diagrams
http://www.bbc.co.uk/schools/gcsebitesize/maths/statistics/scatterdiagramsrev1.shtml


	Measures of location and spread
	Mean, median, mode and range
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i8/bk9_8i2.html  

Mean, median and mode
http://www.bbc.co.uk/schools/gcsebitesize/maths/data/measuresofaveragerev1.shtml


	Probability
	Probability of a single event
http://www.cimt.plymouth.ac.uk/projects/mepres/book9/bk9i6/bk9_6i2.html     

Basic probabilities
http://www.bbc.co.uk/schools/gcsebitesize/maths/statistics/probability1rev2.shtml


	
	Probability
http://revisionworld.co.uk/gcse-revision/maths/hadling-data-statistics/probability
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Level 3 mathematics

Initial assessment: answer sheet and mark scheme

Questions 5, 18, 19 and 20 are taken from QCA Key Skills Application of Number test papers and are reproduced here with kind permission of QCA. 

Number
1. Place the following in ascending order.

	60
	(-6)2
	5-2
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24
	-3.42
	25
	-3.561
	52
	6

	1
	36
	0.04
	4.90
	-3.42
	32
	-3.561
	25
	6


ANSWER is:
	-3.561
	-3.42
	5-2
	60
	[image: image12.png]


24
	6
	52
	25
	(-6)2


2. Kate has £700 to invest and wants to invest this money for as long as it takes to reach a value of £800. If the account pays 3.5% interest per annum, how long will it take Kate to reach her target?

ANSWER = 4 years

Year 1 interest = £700 x 3.5% = £24.50

Total sum = £724.50

Year 2 interest = £724.50 x 3.5% = £25.36
Total sum = £749.86

Year 3 interest = £749.86 x 3.5% = £26.25
Total sum = £776.10

Year 4 interest = £776.10 x 3.5% = £27.16
Total sum = £803.27

or 700 x 1.0354 = £803.27

3. An aircraft takes 1hr 34min to fly 634 miles. Assuming the average speed is the same, how long would it take to complete a journey of 1 100 miles? What about a journey of 464 miles?
Speed = 634 miles ÷ 1.5666 hours = 404.7mph

ANSWER 1: To complete 1 100 miles @ 404.7mph = 1 100 ÷ 404.7 

= 2.718 hours 

= 2hr 43min

ANSWER 2: To complete 464 miles @ 404.7mph = 464 ÷ 404.7 

= 1.147 hours 

= 1hr 9min
4. The distance of Mars from Earth varies between 54 million kilometres and more than 402 million kilometres, depending on where the two planets are in their respective orbits. Express these distances in Standard Form.

ANSWER:
54 million km = 5.4 x 107 km

          402 million km = 4.02 x 108 km

Light travels 3 × 105 km in 1 second. What is the difference in time between light from Mars reaching Earth when nearest to us and when furthest away?  Give your answer in standard form correct to 2 significant figures.
ANSWER:
Difference in distance 
= 348 million km






= 3.48 x 108 km

This will take 
(3.48 x 108) sec





   
   (3 x 105)





=
1.16 x 103 sec

5.
The table below shows the number of coins of each type in circulation in the UK in 2005.
	Coin
	Number of coins in millions

	£2
	268

	£1
	1452

	50p
	749

	20p
	2190

	10p
	1587

	5p
	3679

	2p
	6421

	1p
	10586

	Total coins
	26932


a) What percentage of the total number of coins were 1p coins?

b) What was the approximate ratio of 5p coins to 50p coins?

c) The total value of all coins in circulation was £3 386.43 million.
    Approximately what fraction of this total value was made up of 1p coins?

ANSWER: 
a) 
10586 out of 26932 were 1p coins = 39.3%


b)
Ratio of 5p to 50p coins = 3679:749




= approx. 5:1


c)
Value of 1p coins = £105.86 million



As a fraction of the total value = 
 105.86 million 








3 386.43 million









=
approx. 1/33 or 3%
Algebra
6. 
Simplify the following algebraic expressions:

[image: image13.png](a) 8a+3a-—2a





ANSWER
= 9a

[image: image14.png](b) 3a X2a xb





ANSWER
= 6a2b
[image: image15.png](c) 7a*b® +2ab






ANSWER
= 3.5 ab2
[image: image16.png](d) 3ab+pq —ab+5pq





ANSWER
= 2ab + 6pq  

= 2(ab + 3pq)

[image: image17.png](e) 8(a—b)—3(2a—b)




ANSWER
= 8a – 8b – 6a + 3b



= 2a – 5b

7.
Dave has worked a 40 hour week. He has exceeded his sales target and so gets his £45 bonus. His gross pay for the week is £435. Let his hourly rate be £x. Write an expression for his weekly wage. Form an equation and solve it to find his hourly rate.

ANSWER

40x + 45 = 435



40x = 390




x = 9.75

ANSWER

Hourly rate = £9.75
8.
A mobile phone company offers two different packages. One is 30 text messages and 20 minutes of calls for £5.30. The other is 200 texts and 100 minutes of calls for £29.


Represent this information as two equations.


Solve these equations to find the cost of one text message and one minute call time.

How could you check your answer to see if it was correct?

ANSWER

(a)
30t + 20m = 5.3   




(b)
200t + 100m = 29

Solving these equations:

(a) x 5 gives:


150t +100m = 26.5

Subtract this from (b)

50t = 2.5






t = 0.05

Subst. in (a)


1.5 + 20m = 5.3






20m = 3.8






m = 0.19

ANSWER:  One text costs 5p and a one minute call time costs 19p

9.
What are the next 2 terms in the following series?
0

3
8
15
___
___

Give an expression for the nth term in the series      

ANSWER
Next terms are 24 & 35




Expression for nth term is n2 - 1

[image: image33.png]


10.
Write an expression for the area of the shape shown in the diagram. Simplify it if you can.

What is the area of the shape when   x  =  3?

ANSWER 
Expression = 
x(x + 10) + 2x(x + 4) 






or
3x(x + 4) + 6x





or
3x(x+10) – 12x




Simplified 

= 3x2 + 18x







= 3x(x + 6)

ANSWER
When x = 3, area 
= 9(3 + 6)







= 81
Shape and space
11.
Draw the reflection of the shape in the line shown.

[image: image34.jpg]


Draw a 90( clockwise rotation of the shape using the black dot as the centre of rotation.

12. 
What is the interior angle of a regular 10-sided polygon?


Write an expression for the interior angle of any regular polygon.



ANSWER:
Exterior angle = 360 ÷ 10 = 36o

Interior angle = 180 – 36 

= 144o



Expression for interior angle of polygon = [image: image19.png]



13. 
The diagram represents a pendant that is to be made from silver and gold.

What is the proportion of the pendant made from gold (shaded area)? Explain your answer.


ANSWER: 
Dimensions of whole pendant are 2x size of shaded area.
So area of whole pendant is 4x size of shaded area.
So 25% (or a quarter) of the pendant will be gold.
14.
A village hall needs to put in a ramp to provide access under the Disability Discrimination Act 2005. The rise to the doorway of the hall is 25cm. A committee member reports that the angle of slope of the ramp must be no greater than 20( for safety. What is the minimum length the ramp will need to be to comply with this requirement? (You will need a scientific calculator for this question.)

The ramp is to be 125cm wide and needs to be covered in anti-slip felting.  How much felt will be required? Give your answer in square metres and suggest any factors that may need to be taken into consideration.

ANSWER:
        
sin 20o 
= 25 ÷ length



         

length
= 25 ÷ sin 20o





= 73 cm


ANSWER:
      Amount of felt 
= 1.25 x 0.73 m2
= 0.91 m2

You will need to make an allowance for the felt overlapping the edge of the ramp.
15.
The volume of a cone is one third of the area of its base multiplied by its perpendicular height.

[image: image20.png]



Calculate the volume of a cone which has a base diameter of 10cm and a perpendicular height of 20cm.

ANSWER: 
  
Volume 
= 1/3 x π x 5 x 5 x 20






=  523.6 m3
Handling data

16. 
Calculate the range, mode, median and mean for the learner data shown in the bar chart.


ANSWER: 

Range 
= 19 – 16 = 3 years


Mode 

= 17 years

Median
= 17 years



Mean
= [(16 x 10) + (17 x 16) + (18 x 7) + (19 x 15)] ÷ 48





= 843 ÷ 48





= 17.56 years

17.
A bag contains 20 balls: 7 are yellow, 4 are black and 9 are green.  What is the probability that a ball taken without looking is black?

The ball is replaced and another one selected without looking.  What is the probability that this one is either black or yellow?

This time the ball is not replaced.  Supposing the non-replaced ball is green, what is the probability of selecting a black ball now?  What is the probability of selecting a green one?

ANSWER:

p(black)

= 
4/20








=
1/5 (or 0.2)





p(black or yellow)
=
11/20 (or 0.55)

With non-replacement:




p(black)

= 
4/19

p (green)

=
8/19

18.
The table below shows the income distribution of taxpayers in England in 
2004. 
	Yearly income (£P) in thousands
	Number of people in millions

	4.4 ≤ P < 5
	1.3

	5 ≤ P < 10
	4.4

	10 ≤ P < 15
	5.1

	15 ≤ P < 20
	4.0

	20 ≤ P < 30
	4.8

	30 ≤ P < 50
	2.9

	50 ≤ P < 100
	1.3


d) Calculate an estimate of the mean income of taxpayers.

e) Give one reason why the mean income of taxpayers that you have calculated is only an estimate.

f) What is the probability of a taxpayer stopped at random earning less than £10 000?

ANSWER: 



a) Est. of mean income = 

[(4.7x1.3) +(7.5x4.4) +(12.5x5.1) +(17.5x4) +(25x4.8) +(40x2.9) +(75x1.3)] ÷ 23.8





= (6.11 + 33 + 63.75 + 70 + 120 + 116 + 97.5) ÷ 23.8





= 506.36 ÷ 23.8





= 21.28 thousands





= £21 280

b) It is an estimate because data is in grouped frequency bands, and not the raw data.  Assumptions have been made about the values within each band.
c) Probability of taxpayer earning less than £10 000


= 5.7 ÷ 23.8





= 0.24

19.
The data in the table below shows the total numbers of different types of books issued to borrowers in the years 1999, 2004 and 2009.
	Type of book
	1999
	2004
	2009

	Adult fiction
	303 million
	235 million
	167 million

	Adult non-fiction
	138 million
	115 million
	85 million

	Children’s
	110 million
	110 million
	89 million


Use the information in the table to draw a line graph with three lines on the same axes to compare the numbers of books of different types issued to borrowers in the UK in 199, 2004 and 2009. Label your lines appropriately.

Use your graph to estimate between which two consecutive years the number of children’s books issued became greater than the number of adult non-fiction books issued.
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ANSWER: Graph suggests number of children’s books issued became greater than the number of adult non-fiction books issued between 2006 and 2007 (also accept 2007 to 2008).
20.
The chart below gives information on attendances at home matches and the stadium capacities of five football clubs in the Scottish Premier League.
a) Compare the average attendances with the stadium seating capacities for all the clubs shown in the chart.  Interpret your observations and make one comment.

b) Compare the highest attendance with the stadium seating capacities for all the clubs shown in the chart.  Interpret your observations and make one comment.

ANSWER: 


a) (e.g.) Average attendance is much lower than seating capacity for all clubs. Gap between average attendance and capacity is particularly large for Kilmarnock.


b) (e.g.) Highest attendance for each team (except Kilmarnock) is close to the seating capacity.  None of the clubs have reached their seating capacity for a match.
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