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There are many reasons for studying Mathematics and a compelling motivation for many people 

is that it provides a way of representing and investigating the nature of the real world. Real world contexts 

could include population statistics, or economics, or engineering. Here, the context is ‘science’ in its broadest 

sense. 

Much of science is couched in the language of mathematics. Nearly all courses in science will 

assume some mathematical skills and techniques. It is clearly not possible for Mathematics for Science to 

discuss all the mathematical techniques that the students might need to pursue their study of science to 

degree level, but by the end of it will have acquired a good array of basic mathematical tools and confidence 

in using them. Equally importantly, the students will have a foundation that should make it much easier to 

learn further mathematics if and when required. 

Mathematics is in some sense a language with its own alphabet, vocabulary and ‘rules of 

grammar’. With any language the only route to fluency is use and practice, but eventually the process of 

constructing or understanding sentences becomes automatic and one can then concentrate wholly on the 

message behind the words. The learners should aim to develop a similar confidence and fluency in carrying 

out certain important mathematical operations. There are few shortcuts: the route requires practice, practice 

and more practice!  

The focus of Mathematics for Science is Mathematics and not science, so it is not expected to 

bring specific prior knowledge of any particular branch of science. However, most of the examples and 

questions involve the application of mathematical tools to a real scientific purpose, so it will probably discover 

some interesting science along the way.  
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Chapter One: Numbers 

 

Learning Outcomes for Chapter One 

After completing this chapter the students should be able to: 

 Carry out addition, subtraction, multiplication and division operations involving negative numbers; 

 Add two or more fractions; 

 Subtract one fraction from another; 

 Multiply a fraction by an integer or by another fraction; 

 Divide a fraction by a non-zero integer or by another fraction; 

 Evaluate powers involving any base and positive, negative or fractional exponents; 

 Multiply or divide two powers involving the same base; 

 Evaluate any given power of a number already raised to a power. 

Syllabus: 

1.1 Numbers  
1.1.1 Different types of number  
1.1.2 Calculating with negative numbers  
1.1.3 Working with negative numbers on a calculator  
 
1.2 Fractions  
1.2.1 Using fractions  
1.2.2 Adding and subtracting fractions  
1.2.3 Manipulating fractions  
1.2.4 Multiplying fractions  
1.2.5 Dividing fractions  
 
1.3 Powers, reciprocals and roots  
1.3.1 Powers  
1.3.2 Multiplying and dividing with powers  
1.3.3 Powers of powers  
1.3.4 Roots and fractional exponents 
1.4 Doing calculations in the right order 
 

Chapter Two: Measurement in Science 

 
 

Learning Outcomes for Chapter Two 

After completing this chapter the students should be able to: 

 Convert quantities expressed as integers or in decimal notation to scientific notation and vice 

versa; 

 Use prefixes in association with the SI base units and convert between prefixes; 

 Express a given quantity as an order of magnitude; 

 State the number of significant figures in any given quantity; 

 Express a given quantity to any stipulated number of significant figures. 
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Syllabus: 

2.1 Large quantities and small quantities  
2.2 Units of measurement  
2.3 Scales of measurement  
2.3.1 Logarithmic scales in practice 
2.4 How precise are the measurements?  

 

Chapter Three:  Calculating in Science  

 

Learning Outcomes for Chapter Three 

After completing this chapter the students should be able to: 

 Demonstrate understanding of the terms emboldened in the text; 

 Perform calculations to an appropriate number of significant figures; 

 Give answers to calculations in appropriate SI units; 

 Carry out calculations in scientific notation, both with and without the use of a scientific calculator; 

 Estimate answers to one significant figure; 

 Convert between various units for quantities such as area, volume, speed, density and 

concentration; 

 Demonstrate understanding of the rules and conventions used in scientific formulae; 

 Substitute values (numbers and units) into scientific formulae 

 

Syllabus: 

3. 1 Calculating area; thinking about units and significant figures 

3.1.1 Units in calculations  

3.1.2 Significant figures and rounding in calculations  

 

3.2 Calculating in scientific notation 

3.2.1 Calculating in scientific notation without a calculator  

3.2.2 Using a calculator for scientific notation  

 

3.3 Estimating answers  

 

3.4 Unit conversions 

3.4.1 Converting units of area  

3.4.2 Converting units of volume  

3.4.3 Converting units of distance, time and speed 

3.4.4 Concentration and density; more unit conversions 
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3.5 An introduction to symbols, equations and formulae  

3.5.1 What do the symbols mean? 

3.5.2 Which symbols are used  

3.5.3 Reading equations  

3.5.4 Using equations  

 

Chapter Four:  Algebra 

 

Learning outcomes for Chapter Four 

 After completing your work on this chapter you should be able to: 

 Demonstrate understanding of the terms emboldened in the text; 

 Rearrange an algebraic equation to make a different variable the subject; 

 Simplify an algebraic expression; 

 Add, subtract, multiply and divide algebraic fractions; 

 Re-write an algebraic expression so that the brackets are removed; 

 Factorise a simple algebraic expression; 

 Eliminate one or more variables so as to combine equations together; 

 Check the answer to a problem by checking units, estimating an answer, or comparing the answer 
with what would be expected from common sense. 

 

Syllabus: 

4.1 Rearranging equations  

4.2 Simplifying equations 

4.3 Simplifying algebraic fractions 

4.4 Using brackets in algebra  

4.5 Combining equations  

4.6 Putting algebra to work  

4.7 Using algebra to solve scientific problems  

 

Chapter Five:  Angles and trigonometry 

 

Syllabus: 

5.1 Angles and Their Measure  

5.2 Right Triangle Trigonometry  

5.3 Trigonometric Functions of Any Angle  
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5.4 Graphs of Sine and Cosine Functions  

5.5 Graphs of Other Trigonometric Functions  

5.6 Inverse Trigonometric Functions  

5.7 Applications and Models 

 

Chapter Six: Logarithms 

 

Syllabus: 

6.1 Exponential Functions and Their Graphs  

6.2 Logarithmic Functions and Their Graphs  

6.3 Properties of Logarithms  

6.4 Exponential and Logarithmic Equations  

6.5 Exponential and Logarithmic Models 

 
 

Chapter Seven:  Probability and descriptive statistics 

 

Syllabus: 

7.1 Basic portability 

7.2 Compound probability of independent events 

7.3 Random variables 

7.4 Discrete and continuous random variables 

7.5 Regression: estimating the line of best fit, correlation 

 

Chapter Eight: Differentiation 

 


