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Introduction



Welcome to How to Pass National 5 Maths: Second Edition

I am glad that you are working towards passing National 5 Mathematics this session and that you have chosen this book to help you achieve your full potential.

Ever since you started school, and even before that, you have been building up your mathematical knowledge and skills. Now the time has come to practise everything you have learned and need to know in order to do well in your National 5 Mathematics course assessment.

This book is designed to help give you every chance of achieving the best possible grade.

In this book you will find:


	•  information about National 5 Mathematics

	•  an outline of the course and how it is assessed

	•  comprehensive details of the course content, including worked examples with explanations




	•  information about the maths you are expected to have experienced prior to embarking on the National 5 course

	•  a summary of the National 4 Mathematics course content




	•  advice on

	•  working throughout the year

	•  revising effectively

	•  improving your mark.







The National 5 Mathematics course

This course is suitable for learners who have achieved the fourth level of learning across the mathematics experiences and outcomes in the broad general education, or who have attained the National 4 Mathematics course, or who have equivalent qualifications or experience. An overview of the National 4 Mathematics course is provided in Appendix 2.

During the course you will extend your knowledge, understanding and skills in algebra, geometry, trigonometry, numeracy, statistics and reasoning.

Throughout the course you will be expected to use reasoning skills to interpret information, to select a strategy to solve problems and to communicate solutions.

The course content is summarised in the following table. Further details relating to each topic are provided in Chapters 1 to 18 of this book.



	Algebra

	•  Expanding brackets

	•  Factorising

	•  Completing the square

	•  Algebraic fractions

	•  Equation of straight line

	•  Functional notation

	•  Equations and inequations

	•  Simultaneous equations

	•  Change of subject of formulae

	•  Graphs of quadratic functions

	•  Quadratic equations



	Geometry

	•  Gradient

	•  Arc and sector of circle

	•  Volume

	•  Pythagoras’ Theorem

	•  Properties of shapes

	•  Similarity

	•  Vectors and 3D coordinates



	Trigonometry

	•  Graphs

	•  Equations

	•  Identities

	•  Area of triangle, sine rule, cosine rule, bearings






	 
	Numeracy

	•  Surds

	•  Indices and scientific notation

	•  Rounding (significant figures)

	•  Percentages

	•  Fractions



	Statistics

	•  interquartile range, standard deviation

	•  Scattergraph; equation of line of best fit






	Reasoning

	•  Interpreting a situation where mathematics can be used and identifying a strategy.

	•  Explaining a solution and/or relating it to context.









National 5 Mathematics course assessment

The course assessment is an examination comprising two question papers.

The number of marks and times allotted for the papers are as follows.



	Paper 1 (non-calculator)
	40 marks
	1 hour



	Paper 2
	50 marks
	1 hour 30 minutes




The course assessment is graded A–D; the grade is determined by the total mark you score in the examination.



Formulae list

You are given the formulae listed below in the examination.

You are expected to know all other formulae that you may need to use.

The roots of ax2 + bx + c = 0 are given by [image: ]

Sine rule: [image: ]

Cosine rule: [image: ]

Area of a triangle: Area [image: ]

Volume of a sphere: Volume [image: ]

Volume of a pyramid: Volume [image: ]

Volume of a cone: Volume [image: ]

[image: ]



Work throughout the year

The best way to succeed in maths is to practise, practise, practise!

Work hard throughout the year. It is the cumulative effect of your daily efforts that will help you to do well in the examination. Always complete unfinished class work at home and do all homework that is set. Many questions in textbooks and in homework exercises are similar to examination questions, so you gain valuable practice from doing these. In maths, what you learn one day often forms the basis of what you learn the next. So, in class, don’t hesitate to ask about things you don’t understand. Attend all revision classes that are on offer.

Practise using your own calculator throughout the year. Some calculators work differently, so make sure that you can use yours properly to carry out all the different types of calculations you might meet in the examination. This will increase your chance of doing well in Paper 2.



Revise effectively

Make effective use of study time. Keep all your books and equipment together so that you don’t waste time at the start of each study session looking for your revision materials.

Make sure you have:


	•  How to Pass National 5 Maths book

	•  past papers or specimen papers

	•  class notes, summaries and jotters

	•  paper, pencils, ruler, rubber, protractor and a set of compasses

	•  scientific calculator.



Study in a quiet place free from potential distractions. Do not study with the television on, or beside others who may distract you. Switch your mobile telephone off.

Studying for short periods, often and regularly is the recipe for success. You should take a 5–10 minute break every hour to allow your brain to relax. You concentrate much better if you study for short periods but often.

Doing maths questions is the most valuable use of your study time. You will benefit much more spending 30 minutes doing maths questions than spending several hours copying out notes or reading a maths textbook. The more questions you do, the more you will get correct, the more confident you will become and the better you will do in the examination.

Practise doing the type of questions that are likely to appear in the examination. Work through past papers or, in the case of a new examination, specimen papers. Use the marking instructions to check your answers and to understand what the examiners are looking for.



Improving your mark


	•  The most important piece of advice is SHOW ALL YOUR WORKING CLEARLY in every question.
The instructions in the examination paper state that ‘Full credit will only be given where the solution contains appropriate working.’ A ‘correct’ answer with no working may only be awarded partial marks or even no marks at all.

An incomplete answer will be awarded marks for any appropriate working.

Attempt every question, even if you are not sure whether you are correct or not. Your solution may contain working which will gain some marks. A blank response is certain to be awarded no marks. Never cross out working unless you have something better to replace it with.


	•  The examination is designed so that, for most people, the questions get slightly harder as you work through the paper. So attempt the questions in the order that they occur to ensure that you gain the marks that are likely to be easier to achieve before tackling the harder questions.

	•  Do not leave the examination room before the end of the allotted time. Spend any time you have left to check the answers you have given. If there are any questions you have been unable to answer, you may remember how to do them in the last few minutes of the examination. The extra marks you gain might mean the difference between passing and failing, or between an A grade and a B grade.

	•  Where a question has more than one part, but you are unable to answer the first part, still attempt subsequent parts. You may still gain full marks in the subsequent parts.



For example, consider this question.

A rectangular lawn is (x + 2) metres long and (x – 1) metres wide. The area of the lawn is 40 square metres.


[image: ]


	a)  Show that x2 + x – 42 = 0.

	b)  Find the length of the lawn.



Even if you are unable to do part (a), you can still score full marks in part (b) for correctly solving the equation x2 + x – 42 = 0 and stating the length of the lawn.






Chapter 1 Significant figures, percentages and fractions




[image: ]

What you should know

You should know how to:


	•  round to a given number of significant figures

	•  use percentages to calculate compound interest, appreciation and depreciation

	•  use reverse percentages to calculate an original quantity

	•  add, subtract, multiply and divide common fractions including mixed numbers (and work with combinations of these operations).



[image: ]





Rounding

Answers to calculations are often rounded to an appropriate degree of accuracy. For example, answers to money calculations are often rounded to 2 decimal places (to the nearest penny). For example, 17∙5% of £29∙99 = £5∙24825 = £5∙25 to 2 decimal places. A number rounded to n decimal places, has n digits to the right of the decimal point.

Another kind of rounding uses significant figures. All figures in a number are significant except:


	•  zeros at the end of a whole number

	•  zeros at the start of a number with a decimal point.





[image: ]

Example


	1  [image: ]

	2  [image: ]



[image: ]






Compound interest

Interest is money paid to you by a bank or building society for saving with them (or charged to you for borrowing from them).

The original amount you save (or borrow) is called the principal.

Compound interest is interest paid on both the principal and any interest already added.



[image: ]

Example

Morag invests £8000 in a savings account for 3 years at an interest rate of 4% per annum.

Calculate the amount in Morag’s account at the end of the 3 years.

Solution

Each year the amount is 104% (100% + 4%) of the previous year’s amount.

[image: ]

[image: ]






Appreciation

When the value of something increases we say its value has appreciated.



[image: ]

Example

A house valued at £180 000 at the end of 2011 appreciated in value by 5% in 2012 and by 4∙5% in 2013. Calculate its value at the end of 2013.

Solution

After 1 year the house was worth 105% (100% + 5%) of its value at the end of 2011.

After 2 years the house was worth 104∙5% (100% + 4∙5%) of its value at the end of 2012.

[image: ]

[image: ]






Depreciation

When the value of something decreases we say its value has depreciated.



[image: ]

Example

A car bought for £15 000 depreciated by 20% during its first year and by a further 15% during its second year. Calculate its value after two years.

Solution

After 1 year the car was worth 80% (100% – 20%) of its original value.

After 2 years the car was worth 85% (100% – 15%) of its value after 1 year.

[image: ]

[image: ]






Reversing a percentage change



[image: ]

Example


	1  The price of a family room for two nights at the Bay Hotel is £210 including Value Added Tax (VAT) at 20%.
Calculate the price excluding VAT.




Solution

[image: ]


	2  There are 720 students in Westside High School this year. This is 4% less than last year.
How many students were in Westside High School last year?




Solution

[image: ]

[image: ]






Fractions

You will be expected to carry out calculations like these in the non-calculator paper.



[image: ]

Example


	1  Calculate [image: ]



Solution

[image: ]


	2  Calculate [image: ]



Solution

[image: ]


	3  Calculate [image: ]



Solution

[image: ]


	4  Calculate [image: ]



Solution

[image: ]


	5  Calculate [image: ]



Solution

[image: ]


	6  Calculate [image: ]



Solution

[image: ]


	7  Calculate [image: ]



Solution

[image: ]


	8  Calculate [image: ]



Solution

[image: ]


	9  Calculate [image: ]



Solution

[image: ]


	10  Calculate [image: ]



Solution

[image: ]

[image: ]






[image: ]

For practice

(The answers to the following questions are given in Appendix 1.)


	  1  Round

	a)  52 390 to 1 significant figure

	b)  0∙0666 to 2 s.f.

	c)  208 517 to 3 s.f.




	  2  Ruth invested £2400 in a savings account for 3 years.
The interest rate was 4% per annum in the first year, 3∙5% per annum in the second year and 3∙75% per annum in the third year.

Calculate how much Ruth had in the account after the 3 years.


	  3  A cottage bought for £80 000 three years ago appreciated in value by 5% per annum.
How much is the cottage worth now?


	  4  Jim buys a motor bike for £3000. Its value depreciates by 25% over the first year and by a further 20% during the second year.
How much is Jim’s motor bike worth after the two years?


	  5  After receiving a 6% pay rise, Julie is now paid £18 550 per year.
How much was Julie paid per year before the pay rise?


	  6  A store reduces all its prices by 35% in a sale. The sale price of a laptop is £299.
Calculate the price of the laptop before the sale.


	  7  Calculate [image: ]

	  8  Calculate [image: ]

	  9  Calculate [image: ]

	10  Calculate [image: ]

	11  Calculate [image: ]

	12  Calculate [image: ]

	13  Calculate [image: ]

	14  Calculate [image: ]

	15  Calculate [image: ]

	16  Calculate [image: ]



[image: ]









Chapter 2 Brackets and factors




[image: ]

What you should know

You should know how to:


	•  work with algebraic expressions involving expansion of brackets

	•  factorise an algebraic expression

	•  complete the square in a quadratic expression.



[image: ]





Expanding brackets and collecting like terms

To remove brackets from an expression, multiply each term in the bracket by the term outside the bracket, then collect like terms.



[image: ]

Example


	1  [image: ]

	2  [image: ]

	3  [image: ]

	4  [image: ]

	5  [image: ]

	6  [image: ]



[image: ]






[image: ]

Hints & tips

When squaring out a pair of brackets, it saves time if you apply these two results.

[image: ]

[image: ]






Factorising

Factorising is the inverse process of expanding brackets.


Factorising using a common factor



[image: ]

Example


	1  8a + 12b
= 4(2a + 3b)


	2  x2 – 7x
= x(x – 7)


	3  3m2 + 15mn
= 3m(m + 5n)




[image: ]






[image: ]

Remember

The highest common factor must be taken outside the bracket to complete the factorisation.

[image: ]






Factorising differences of two squares



[image: ]

Example


	1  x2 – y2
= (x + y)(x – y)


	2  p2 – 36
= (p + 6)(p – 6)


	3  9c2 – 16d2
= (3c + 4d)(3c – 4d)




[image: ]






Factorising trinomials



[image: ]

Example


	1  x2 + 7x + 10
= (x + 2)(x + 5)


	2  a2 – 2a – 15
= (a + 3)(a – 5)


	3  2n2 – 7n + 6
= (2n – 3)(n – 2)




[image: ]






[image: ]

Hints & tips

You can check that you have factorised an expression correctly by multiplying out the brackets.

[image: ]






Further factorising

Factorise in the following order:


	•  take out any common factor

	•  factorise any difference of two squares

	•  factorise any trinomial that remains.





[image: ]

Example


	1  3x2 – 75
= 3(x2 – 25)

= 3(x + 5)(x – 5)


	2  2s2 + 6s – 8
= 2(s2 + 3s – 4)

= 2(s + 4)(s – 1)




[image: ]







Completing the square in a quadratic expression

The process of converting the expression x2 + bx + c into the form (x + p)2 + q is known as completing the square.



[image: ]

Example


	1  [image: ]

	2  [image: ]



[image: ]






[image: ]

Remember

To write x2 + bx + c in completed square form:

write the square term as [image: ] and then adjust for the constant value.

[image: ]






[image: ]

For practice

(The answers to the following questions are given in Appendix 1.)


	1  Expand the brackets:

	a)  2x(x – 5)

	b)  –y(3y – 1)




	2  Expand the brackets and simplify:

	a)  19 – 7(a + 2)

	b)  4(b – 2) + 3(5b + 1)

	c)  6(2c + 3) – 2(c – 7)

	d)  (x + 9)(x – 4)

	e)  (2y + 9)(5y + 3)

	f)  (n – 8)2

	g)  (2k + 7)2

	h)  (m + 3)(m2 + 2m – 5)

	i)  (2t – 1)(4t2 – 3t + 5)




	3  Factorise:

	a)  24x – 18y

	b)  35ab + 5b

	c)  2c2 + 10c

	d)  m2 – 81

	e)  25 – n2

	f)  9p2 – 100q2

	g)  x2 – 3x – 10

	h)  y2 – 9y + 8

	i)  3s2 + 11s + 6




	4  Factorise fully:

	a)  2x2 – 18

	b)  5d2 + 10d – 40

	c)  6k2 + 15k + 9




	5  Express in completed square form i.e. in the form (x + p)2 + q:

	a)  x2 + 8x + 10

	b)  x2 – 14x + 50

	c)  x2 + 2x – 1

	d)  x2 – 4x – 5

	e)  x2 + 3x + 2





[image: ]
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