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Introduction



Higher Mathematics

This book provides you with material for targeted practice so that you can revise confidently for your SQA Higher Mathematics examination. It can be used throughout the year, in key revision periods and in the lead-up to the examination.


Structure of the book

The questions in the book are split into two main sections. The first section contains groups of Practice Questions arranged by topic. The second section contains two full Practice Papers. This structure provides you with the opportunity to focus your revision on individual topics as well as completing full practice assessments.

The book also contains


	•  the Formulae list provided for the SQA Higher Mathematics examination

	•  an Answers section containing fully worked answers and marking instructions for both Practice Questions and Practice Papers

	•  Key Area index grids for the Practice Questions and Practice Papers.



The questions in both sections provide comprehensive coverage of the course content and are similar to the type of questions that will appear in the final examination, in line with the 2019 course assessment. The Practice Papers mirror the format of the final examination.



Features in the book

The Practice Questions section features:


	•  hints on how to tackle many of the questions

	•  an icon [image: ] indicating which questions require the use of a calculator. Questions which do not have this icon attached to them should be done without the use of a calculator.



The Answers section features:


	•  the ‘Grade demand’ of each question (C = level C; > C = above level C)

	•  commentary, hints and tips on all of the questions in the Practice Papers.





SQA Higher Mathematics examination



	 
	Paper 1 (non-calculator)
	Paper 2



	Time
	1 hour 15 minutes
	1 hour 30 minutes



	Marks
	55
	65



	Proportion of level C questions
	Approximately 65% of the marks are available for level C responses.



	Balance of skills
	Approximately 65% of the marks are available for questions assessing only operational skills.
Approximately 35% of the marks are available for questions assessing both operational and reasoning skills.





In the exam, you will be given separate question and answer booklets. The question booklet gives the Formulae list and all the questions, showing the number of marks allocated to each question. The answer booklet provides space for you to write your working and answers.

The question papers contain a mixture of short answer and extended response questions.

The range of notional scores for each grade in the examination is shown in the table.



	Grade
	A
	B
	C
	D



	Notional scores
	70–100%
	60–69%
	50–59%
	40–49%




Further details can be found in the Higher Mathematics section on the SQA website: www.sqa.org.uk/sqa/47910.html.



Some tips for achieving a good mark


Build your confidence

It is important that you go into the examination with confidence. The key to success is preparation. In order to build your confidence, work hard throughout the year to consolidate your strengths while trying to work on areas where there is room for improvement.

The students who work hardest are those who usually perform best in the examination. So the key to success is to practise, practise, practise!

Doing maths questions is the most effective use of your study time. You will benefit much more from spending 30 minutes doing maths questions than spending several hours copying out notes or reading a maths textbook.

Practise doing the type of questions that are likely to appear in the exam. Work through the Practice Questions and Practice Papers in this book, and use past SQA Higher Mathematics papers. Use the marking instructions to check your answers and to understand what the examiners are looking for. Ask your teacher for help if you get stuck.



Basic skills

You must practise essential basic skills for Higher Mathematics, such as numerical calculations, manipulating algebraic expressions, expanding brackets, solving equations and working with exact values in trigonometric expressions and equations.



Topics introduced at National 5

You must be proficient in the basic skills in topics which are introduced at National 5 (for example, vectors, indices, completing the square and problems involving straight lines) before developing more advanced skills in them during the Higher course.



Non-routine problems

It is important to practise non-routine problems, particularly in unfamiliar contexts, as often as possible throughout the course, particularly if you are aiming for an A or B pass in Higher Mathematics.



Graph sketching

Graph sketching is an important and integral part of mathematics. Practise sketching graphs on plain paper whenever possible throughout this course. Squared paper and graph paper are not allowed in the Higher Mathematics examination.



Show all working clearly

The instructions on the front of the exam paper state that ‘Full credit will be given only to solutions which contain 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. Your solution may contain working which will gain some marks. A blank response is certain to be awarded no marks. Never score out working unless you have something better to replace it with.



Make drawings

Making a rough sketch of the diagram in your answer booklet may help you interpret the question and achieve more marks. Try drawing what you visualise as the ‘picture’, described in each relevant question. This is a mathematical skill expected of most candidates at Higher level.



Extended response questions

You should look for connections between parts of questions, particularly where there are three or four sections to a question. These are almost always linked and, in some instances, an earlier result in part a) or b) is needed, and using it will avoid further repeated work.



Notation

Make sure that you use the correct notation. In particular, for integration questions, remember to include ‘dx’ within your integral.



Radians

Remember to work in radians when attempting any question involving both trigonometry and calculus.



Simplify

Get into the habit of simplifying expressions before doing any further work with them. This should make all subsequent work easier. Be aware that numerical values in final answers must be simplified as far as possible.



Revision

You can download a Revision Calendar to use as part of your studies from our website at www.hoddergibson.co.uk/ESEP-extras





Good luck!

Remember that the rewards for passing Higher Mathematics are well worth it! Your pass will help you get the future you want for yourself. In the examination, be confident in your own ability. If you’re not sure how to answer a question trust your instincts and just give it a go anyway – keep calm and don’t panic!






FORMULAE LIST


Circle

The equation x2 + y2 + 2gx + 2fy + c = 0 represents a circle centre (−g, −f) and radius [image: ]

The equation (x − a)2 + (y − b)2 = r2 represents a circle centre (a, b) and radius r.

Scalar product

a.b = |a||b|cos θ, where θ is the angle between a and b

or

[image: ]

Trigonometric formulae

[image: ]

Table of standard derivatives



	f (x)
	f ′(x)



	sin ax
cos ax

	a cos ax
−a sin ax





Table of standard integrals


[image: ]






KEY AREA INDEX GRIDS



Practice Questions




	Topic
	Practice Questions





	Algebraic and trigonometric skills
	 



	
	•  Functions and graphs



	1–9



	
	•  Quadratics



	10–13



	
	•  Polynomials



	14–16



	
	•  Logarithms and exponentials



	17–22



	
	•  Trigonometric formulae



	23–27



	
	•  The wave function



	28–29



	Geometric skills
	 



	
	•  Vectors



	30–35



	Calculus skills
	 



	
	•  Differentiation



	36–39



	
	•  Applications of differentiation



	40–44



	
	•  Integration



	45–47



	
	•  Applications of integration



	48–51



	Algebraic and geometric skills
	 



	
	•  Recurrence relations



	52–55



	
	•  The straight line



	56–58



	
	•  The circle



	59–62







Practice Papers




	Topic
	Practice Paper A
Paper 1

	Practice Paper A
Paper 2

	Practice Paper B
Paper 1

	Practice Paper B
Paper 2






	Algebraic and trigonometric skills
	 
	 
	 
	 



	
	•  Functions and graphs



	3, 8, 10
	 
	2, 4, 8
	1



	
	•  Quadratics



	6
	2
	 
	9



	
	•  Polynomials



	11
	 
	13
	 



	
	•  Logarithms and exponentials



	10
	9
	7
	8, 11



	
	•  Trigonometric formulae



	14
	12(a)
	9, 11
	13



	
	•  The wave function



	 
	10
	14
	 



	Geometric skills
	 
	 
	 
	 



	
	•  Vectors



	7, 13
	4,7
	10
	2, 4



	Calculus skills
	 
	 
	 
	 



	
	•  Differentiation



	5
	 
	5
	 



	
	•  Applications of differentiation



	9, 15
	3
	1
	10, 12(a)



	
	•  Integration



	12
	12(b)
	6
	 



	
	•  Applications of integration



	 
	6, 11
	12
	7, 12(b)



	Algebraic and geometric skills
	 
	 
	 
	 



	
	•  Recurrence relations



	2
	 
	 
	6



	
	•  The straight line



	4
	1
	3
	5(a)(b)



	
	•  The circle



	1
	5, 7
	 
	3, 5(c)
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