
Tutelage Educational Resources 

UK GCSE Mathematics Scheme of Work 

1. Indices
Estimated Lesson Time: 2-4 hours 

Aim: Build on previous knowledge of indices and exponents. Further develop the laws of 
indices and introduce standard form as a way of expressing very large and very small 
numbers. 

● Factors - Calculating HCF and LCM; Product of Prime Factors; Using Prime Factors to
calculate HCF and LCM

● Laws of Indices - Revise basic exponents and notation (2, 3); Multiplying and Dividing
indices; Raising powers to other powers ( ); Negative indices; Fractional indices;x ) ( a b

Powers of 1 and 0
● Standard Form - Converting to and from standard form; Adding and subtracting in

standard form; Multiplying and dividing in standard form 

2. Formulae
Estimated Lesson Time: 3-6 hours 

Aim: Gain a thorough basis of understanding of algebraic manipulation and formulae. 
Review previous techniques (substitution, changing the subject, expanding brackets etc.) 
and further refine them to solve more complicated problems. Introduce algebraic fractions 
and how to add and subtract them. 

● Basic Manipulation - Revise negative numbers, decimals and fractions; Substitution;
Factorising; Expanding brackets; Change of subject in formulae

● Complex Manipulation - Powers and roots, Change of subject with subject in more
than 1 term; Expansion and factorisation of two brackets

● Algebraic Fractions - Addition and subtraction of algebraic fractions
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3. Angle Geometry
Estimated Lesson Time: 3-6 hours 

Aim: Review previous geometric knowledge, including angle properties, properties of 
shapes and transformations. Expand understanding of circles and develop circle theorems. 

● Angle Properties - Angle properties of straight lines, points, triangles, quadrilaterals,
parallel lines; Angle symmetry properties of polygons, including line and rotational
symmetry

● Shapes and Transformations - Symmetry properties of 3–D shapes, including plane,
axis and point symmetry; Compass bearings (8 compass points and 3 figure bearings)

● Circle Theorems - Properties, definitions and relationships of radius, tangent, chord,
arc; Angle in a semicircle is 90°; Angles in the same segment are equal; Angle at the
centre is twice the angle at the circumference; Opposite angles of a cyclic
quadrilateral add up to 180o . Alternate segment theorem; Tangents from an external
point are equal; Intersecting chords ( ); Tangent/secant     (X .BX  CX .DXA =  

)T 2 P A.P BP =  

4. Trigonometry
Estimated Lesson Time: 4-8 hours 

Aim: Cover the basics of trigonometry and trigonometric functions.  Use trigonometry to 
calculate unknown lengths and angles in context. Develop rules to apply to 
non-right-angled triangles. Use the unit circle and trigonometric graphs to solve 
trigonometric equations. 

● Basic Trigonometry - Revise Pythagoras; Trig Functions (sin, cos, tan); SOHCAHTOA
and calculating missing sides/angles; Real-life examples (Angles of elevation and
depression, Bearings)

● Sine, Cosine and Area Rules - Use trig and pythagoras to derive sine rule, cosine rule
and formula for area; Solve problems involving sine, cosine and area rules to
calculate missing sides and angles; Solve problems with multiple answers
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● Graphs and Trig Equations -  The unit square; Graphs of sin, cos and tan; Solve trig

equations using a combination of algebraic and graphical methods; Calculate trig
functions for angles of any size

5. Probability
Estimated Lesson Time: 3-6 hours 

Aim: Apply the laws of probability to a range of situations. Learn how to determine the 
probability of a single event.  Display and calculate probabilities using visual methods. 
Understand the difference between independent and mutually exclusive events and 
develop rules to deal with each situation as well as conditional probability and dependent 
events. 

● Probability of single events - Relative frequency,experimental probability and
expected results; Determining probabilities;

● Visual Representations of Probabilities - Tree diagrams; Tables; Sample spaces;
Venn diagrams

● Mutually Exclusive and Independent Events - Definitions of mutually exclusive and
independent events; Multiplication law for independent events; Addition law for
mutually exclusive events; Conditional probability and dependent events e.g.
sampling without replacement; Addition Law for non-mutually exclusive events

6. Number System
Estimated Lesson Time: 2-4 hours 

Aim: Further develop previous knowledge and understanding of the decimal number 
system. Use a range of available techniques to simplify questions, both mentally and using 
calculators. Introduce the concepts of rational and irrational numbers and how to suitably 
manipulate them. 

● Numbers as tools - Estimation; Rounding numbers (integers and decimals); Mental
Arithmetic; Calculator Skills; Upper and lower bounds, including use in formulae
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● Rational and Irrational Numbers - Recurring decimals and converting to fractions;

Rules of surds; Addition and subtraction of surds; Surd form of sin, cos, tan of 30o, 45o,
60o

7.  Mensuration 
Estimated Lesson Time: 3-6 hours 

Aim: Understand how to measure a range of different real-life quantities and values. 
Calculate the areas and volumes of a range of different 2D and 3D shapes and use these 
techniques to solve real-life problems.  

● Measurements and Units - Differentiate between discrete and continuous measures;
Cover different units for a range of quantities and how to convert between them
including m and cm, m2 and cm2, m3 and cm3; How to measure and drawing 3D
shapes on isometric paper; Degrees of accuracy and rounding; Upper and lower
bounds and estimation; Dimensions

● Area, Volume and Related Measurements - Areas of parallelograms, trapezia, kites,
rhombuses and composite shapes; Length of circular arc; Areas of sectors and
segments of a circle; Volumes of prisms (area of cross-section ⋅ length of prism)  and
composite solids; Surface area of simple solids: cubes, cuboids, cylinders;
Volume/capacity problems (including compound measures such as density);
Volume and surface area of a pyramid, cone and sphere and combinations of these
(composite solids); Area of a triangle using trigonometry (review from Topic 4) and
Heron's formula ( ); where s (a )  √s(s )(s )(s )− a − b − c  = 2

1 + b + c
. 

8. Data Handling
Estimated Lesson Time: 2-4 hours 
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Aim: Explore different ways of representing data. Understand different types and 
classifications of data. Introduce different methods of collecting data and their relative 
merits. Take and in-depth look at different methods of sampling, the relationship between 
samples and populations and ways that sampling can affect conclusions; 

● Types of Data - Qualitative and quantitative data; Continuous and discrete data;
Grouped and ungrouped data;

● Representations of Data - Two-way tables; Frequency tables and graphs;
Understand and use frequency density; Frequency polygons and histograms (equal
and unequal intervals)

● Sampling - Designing and undertaking questionnaires and surveys; Fairness and bias;
Sampling methods (Random, stratified, systematic, quotas); Understand how
different methods of sampling and different sample size can affect reliability of
conclusions

9. Data Analysis
Estimated Lesson Time: 3-6 hours 

Aim: Build on the understanding of data developed in the previous topic. Explore various 
measures of spread and centre for grouped and ungrouped data. Look at further 
representations of data, such as cumulative frequency and box-plots. Introduce standard 
deviation as a measure of spread and a means of comparing data-sets. 

● Measures of Spread and Centre - Solve problems involving the mean, median,
modal class for grouped data for both discrete and continuous data

● Cumulative Frequency - Cumulative frequency graphs; median, quartiles, including
percentiles, interquartile and semi-interquartile range; Box-plots

● Standard Deviation - Introduce standard deviation; Calculate standard deviation for
discrete and grouped continuous data; Compare the  mean and st. dev. for 2 sets of
data.
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10. Equations
Estimated Lesson Time: 4-8 hours 

Aim: Learn how to solve several different types of equations, algebraically. Begin with 
simple linear equations before moving onto more complex examples. Introduce systems of 
equations and solve simultaneous linear equations. Work further on themanipluations of 
expressions and explore various methods of solving quadratic equations. 

● Linear Equations - Recap algebraic manipulation; Trial and improvement; SOlving by
balancing; Equations involving brackets and fractions

● Simultaneous Equations - Solve simultaneous linear equations by substitution; Solve
simultaneous linear equations by elimination

● Manipulating Expressions - Factorising simple functions; Completing the square
(including max/min values); Difference between two squares; Factorising two
brackets

● Quadratic Equations - Solving quadratic equations by factorisation; Quadratic
formula; Multiplying and dividing algebraic expressions; Word problems leading to
quadratics; Equations from additions or subtractions of algebraic fractions

11. Fractions & Percentages
Estimated Lesson Time: 2-4 hours 

Aim: Take previous knowledge of percentages and fractions and apply it to new, real-life 
situations, usually with a focus on financial applications.  

● Percentage Changes - Review percentage changes and fractional changes; Reverse
calculation of percentage changes; Real-life examples including discounts, VAT and
commission

● Compound Interest - Compound interest (appreciation and depreciation); Creating a
formula for compound interest; Reverse compound interest problems
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12. Number Patterns
Estimated Lesson Time: 2-4 hours 

Aim: Identify and understand different number patterns. Looks at different ways of 
predicting the behaviour and trends in linear and quadratic sequences. Define sequences 
algebraically. 

● Linear Sequences - Investigate properties of linear:arithmetic sequences (common
difference, first term); Describe linear sequences using iterative formulae; Find
formula for the nth term of a linear sequence; Solving problems using the nth term for
linear sequences

● Quadratic Sequences - Describe quadratic sequences using iterative formulae; Find
formula for the nth term of a quadratic sequence; Solving problems using the nth term
for quadratic sequences

13. Graphs
Estimated Lesson Time: 4-8 hours 

Aim: Understand graphs as representations of real-life situations as well as visual 
representations of algebraic expressions. Derive the relationship between the equation of a 
straight-line and the related graph. Solve linear, simultaneous and quadratic equations 
graphically. Look at and understand the shape of basic, non-linear graphs. 

● Graphs in Real-life Contexts - Conversion graphs; Travel (speed-time and
distance-time) graphs; Relationship between units of distance, speed and
acceleration; Interpret gradient and area under graph in context; Scatter graphs and
lines of best fit

● Straight Line Graphs -  Equation of straight line; Drawing line from an equation;
Deriving an equation from a line; Deriving an equation from 2 points

● Non-linear Equations - Shape of quadratic, cubic, reciprocal and exponential
equations
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● Solving Linear Equations Graphically - Graphs of simultaneous equations; Solving

simultaneous equations graphically; Finding roots of quadratic and cubic equations;
Using completing the square to find max/min values of a quadratic

14. Loci & Transformations
Estimated Lesson Time: 3-6 hours 

Aim: Gain a thorough understanding of constructions, shapes and transformations in 2D, 
both applied to shapes and graphs. Initially look at constructing loci and translations of 
points, shapes and lines. Introduce vector notation. Move to more complicated 
transformations and combinations before investigating the conditions for similarity and 
congruence in triangles; 

● Loci - Constructing loci (constructing triangles, perpendicular bisector, bisecting an
angle, equidistant points)

● Transformations - Translations using vector notation; Enlargements (s.f. positive and
negative integers, fractions); Finding the centre of enlargement; Reflections in
oblique lines; Reflection in ; Finding the axis of symmetry;; − ; y ;y = x y = x  = c x = c
Describing the mirror line using simple equations; Rotation about any point 90°, 180°
in any direction; Find the centre of rotation by inspection; Combining multiple
transformations

● Similarity and Congruence - Proving congruence using translation; Congruence
conditions for triangles (SSS SAS AAS RHS); Similar triangles; Line, area and volume
ratio; Internal line ratio

15. Variation
Estimated Lesson Time: 3-6 hours 

Aim: Investigate variation and proportionality both in a conceptual way and algebraically. 

● Direct and Inverse Proportion - Examples of direct and inverse variation; Predictions
based on proportionality
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● Functional and Graphical Representations - converting to ∝ x , y ∝ x  , y ∝ x  y  2  3

; converting to ; Calculating thex; y x ; y xy = k  = k 2  = k 3  ∝  , y ∝ y x
1  1

x2  ∝  , y ∝ y x
k  k

x2  
constant of proportionality; Further proportional relationships  (  ∝   , y ∝ y √x  1

√x  ∝ y 1
x3

) 

16. Inequalities
Estimated Lesson Time: 3-6 hours 

Aim: Use inequalities to model real-life situations; Solve linear and quadratic inequalities 
both graphically and algebraically, reinforcing many of the techniques for solving equations. 

● Solving Inequalities Algebraically - Use algebraic techniques to solve linear
inequalities (note the change of sign when multiplying by -1); Use algebraic
techniques to solve quadratic inequalities (determining which brackets will be
negative/positive and what sign the overall answer should have)

● Solving Inequalities Graphically - Introduce notation of graphical inequalities (dotted
vs solid lines); Identifying if a region of the graph satisfies an inequality (usually by
testing origin); Systems of inequalities and graphical solutions

17. Using Graphs
Estimated Lesson Time: 3-6 hours 

Aim: Introduce function notation. Learn how to transform graphs and the effect that this will 
have on the equations. Use tangents to estimate rate of change and trapezia to find the area 
underneath curves. Apply these techniques to real-life situations. 

● Function Notation - Simple function notation ( )(x)y = f
● Transformations - Stretching graphs in x and y direction ( ;f (x); y (kx))y = k  = f

Translating graphs ( ); Reflections of graphs in the x and y axis(x ); y (x)y = f + a  = f + a
; Combining transformations of graphs− (x); y (− )y = f  = f x
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● Rate of Change and Area - Finding the area between the curve and the x-axis using

trapezia/trapezium rule as an approximation; Constructing tangents to approximate
gradient/rate of change; Gradient of max/min points

● Real-life Applications - Applications of area/rate of change in speed, distance, time
graphs; Introduce basic calculus concepts (extension)

18. 3-D Geometry
Estimated Lesson Time: 2-4 hours 

Aim: Gain a fuller understanding of geometry in 3D. Calculate angles and lengths in 3D, 
including by using Pythagoras and Trigonometry.   

● 3D Pythagoras and Trigonometry - Calculate the length of slant edge of pyramid;
Diagonal of a cuboid; Calculate angle between two lines, a line and a plane, two
planes; Resolve 3D problems into 2D diagrams; Expanding to 3D application of sine
and cosine rules

19. Vectors
Estimated Lesson Time: 2-4 hours 

Aim: Review vector notation and understand the difference between vectors and scalars. 
Introduce vector arithmetic. 

● Definitions and Notation - Vectors vs Scalars including examples; Vector notation
(column vectors, AB, a)

● Vector Arithmetic - Adding and subtracting vectors to create resultant vectors; Using
pythagoras to calculate magnitude; Decomposing a vector into x and y components;
Multiplication of a vector by a scalar; Know and use commutative and associative
properties of vector addition

Estimated Total Time: 53-106 hours 


