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Solving Problems with Percentages 

Students learn how to convert between fractions, decimals and percentages and how to write one number as a percentage of another.  They use 

this knowledge to calculate a repeated percentage change and reverse percentages. 

Prerequisite Knowledge 

• Multiply and divide by powers of ten

• Recognise the per cent symbol (%)

• Understand that per cent relates to ‘number of parts per
hundred’

• Write one number as a fraction of another

• Calculate equivalent fractions

Success Criteria 

• Define percentage as ‘number of parts per hundred

• Interpret fractions and percentages as operators

• Interpret percentages as a fraction or a decimal

• Interpret percentages changes as a fraction or a decimal

• Interpret percentage changes multiplicatively

• Express one quantity as a percentage of another

• Compare two quantities using percentages

• Work with percentages greater than 100%;

• Solve problems involving percentage change

• Solve problems involving percentage increase/decrease

• Solve problems involving original value problems

• Solve problems involving simple interest including in financial
mathematics

• Set up, solve and interpret the answers in growth and decay
problems, including compound interest and work with general
iterative processes
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Key Concepts 

• Use the place value table to illustrate the equivalence between 
fractions, decimals and percentages. 

• To calculate a percentage of an amount without calculator 
students need to be able to calculate 10% of any number by 
dividing by 10. 

• To calculate a percentage of an amount with a calculator 
students should be able to convert percentages to decimals 
mentally and use the percentage function. 

• Equivalent ratios are useful for calculating the original amount 
after a percentage change. 

• To calculate the multiplier for a percentage change students 
need to understand 100% as the original amount. E.g., 10% 
decrease represents 10% less than 100% = 0.9. 

• Students need to have a secure understanding of the 
difference between simple and compound interest. 
 

 

Common Misconceptions 

• Students often consider percentages to limited to 100%. A key 
learning point is to understand how percentages can exceed 
100%. 

• Students sometimes confuse 70% with a magnitude of 70 
rather than 0.7. 

• Students can confuse 65% with 1/65 rather than 65/100. 

• Compound interest is often confused with simple interest, i.e., 
10% compound interest = 110% × 110% = 1.12 not 220% (2.2). 
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Lessons 

Fractions, Decimals and 
Percentages 

 
 

Writing a Percentage 

 
 

Percentage Increase 

 
 

Percentage Decrease 

 
 

Calculating a Repeated 
Percentage Change 

 
 

Reverse Percentages 

 
 

Compound Interest 

 
 

Compound Decrease 

 
 

 

Problem Solving and Revision Lessons 

Percentage Changes 

 
 

Reverse Percentages 

 
 

Compound Percentage Changes 

 
 

Problem Solving with Compound 
Percentages 

 
 

  

https://mr-mathematics.com/product/fractions-decimals-and-percentages/
https://mr-mathematics.com/product/fractions-decimals-and-percentages/
https://mr-mathematics.com/product/writing-percentages/
https://mr-mathematics.com/product/percentage-increases/
https://mr-mathematics.com/product/percentage-decreases/
https://mr-mathematics.com/product/repeated-percentage-change/
https://mr-mathematics.com/product/repeated-percentage-change/
https://mr-mathematics.com/product/reverse-percentages/
https://mr-mathematics.com/product/compound-percentage-increases/
https://mr-mathematics.com/product/compound-percentage-decrease/
https://mr-mathematics.com/product/revising-percentage-changes/
https://mr-mathematics.com/product/revising-reverse-percentages/
https://mr-mathematics.com/product/revising-compound-percentage-changes/
https://mr-mathematics.com/product/problem-solving-with-compound-percentages/
https://mr-mathematics.com/product/problem-solving-with-compound-percentages/
https://mr-mathematics.com/product/fractions-decimals-and-percentages/
https://mr-mathematics.com/product/writing-percentages/
https://mr-mathematics.com/product/percentage-increases/
https://mr-mathematics.com/product/percentage-decreases/
https://mr-mathematics.com/product/repeated-percentage-change/
https://mr-mathematics.com/product/reverse-percentages/
https://mr-mathematics.com/product/compound-percentage-increases/
https://mr-mathematics.com/product/compound-percentage-decrease/
https://mr-mathematics.com/product/revising-percentage-changes/
https://mr-mathematics.com/product/revising-reverse-percentages/
https://mr-mathematics.com/product/revising-compound-percentage-changes/
https://mr-mathematics.com/product/problem-solving-with-compound-percentages/
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Additional Departmental Resources 
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Probability and Venn Diagrams 

Students learn how to calculate the probability of an event happening using sample space and Venn Diagrams.  Later, learning progresses on to 
calculating the probability of a conditional event using tree diagrams. 

Prerequisite Knowledge 

• Compare and order fractions whose denominators are all
multiples of the same number

• Identify, name and write equivalent fractions of a given fraction,
represented visually, including tenths and hundredths

• Add and subtract fractions with the same denominator and
denominators that are multiples of the same number

Success Criteria 

• Record describe and analyse the frequency of outcomes of
probability experiments using tables and frequency trees

• Apply ideas of randomness, fairness and equally likely events
to calculate expected outcomes of multiple future experiments

• Relate relative expected frequencies to theoretical probability,

• Apply the property that the probabilities of an exhaustive set of
outcomes sum to one; apply the property that the probabilities
of an exhaustive set of mutually exclusive events sum to one

• Understand that empirical unbiased samples tend towards
theoretical probability distributions, with increasing sample size

• Enumerate sets and combinations of sets systematically, using
tables, grids, Venn diagrams and tree diagrams

• Construct theoretical possibility spaces for single and combined
experiments with equally likely outcomes and use these to
calculate theoretical probabilities

• Calculate the probability of independent and dependent
combined events, including using tree diagrams and other
representations, and know the underlying assumptions
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Key Concepts 

• When writing probabilities as a fraction using the probability
scale to show equivalences with the keywords

• Discuss the effect of bias and sample size when comparing
theoretical and experimental probabilities.

• Use the random function on a calculator or spreadsheet to
demonstrate simple randomisation.

• When listing the outcomes of combined events ensure students
use a logical and systematic method.

• Branches on a probability tree have a sum of one as they are
mutually exclusive.

• Conditional probability is where the outcome of a future event is
dependent on the outcome of a previous event.

Common Misconceptions 

• Writing probabilities as a ratio is a common misconception.

• When creating Venn diagrams students often forget to place
the remaining events outside the circles.

• When listing permutations of combined events students often
repeat events when they do not use a logical and systematic
method.

• Students often have difficulty completing Venn diagrams
involving 3 intersecting circles.
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Lessons 

Mutually Exclusive Events 

 
 

Sample Space Diagrams 

 
 

Probability Experiment 

 
 

Probability Trees 

 
 

Union and Intersection of Sets 

 
 

Conditional Probability 

 
 

  

 

Problem Solving and Revision Lessons 

Expectation and Mutually 
Exclusive Events 

 

Venn Diagrams and Set Notation 

 
 

Probability Trees and 
Independent Events 

 
 

Conditional Probability 

 

 

  

https://mr-mathematics.com/product/mutually-exclusive-events/
https://mr-mathematics.com/product/sample-space-diagrams/
https://mr-mathematics.com/product/probability-experiment/
https://mr-mathematics.com/product/probability-trees/
https://mr-mathematics.com/product/union-and-intersection-of-sets/
https://mr-mathematics.com/product/conditional-probability/
https://mr-mathematics.com/product/revising-expectation-and-mutually-exclusive-events/
https://mr-mathematics.com/product/revising-expectation-and-mutually-exclusive-events/
https://mr-mathematics.com/product/revising-venn-diagrams-and-set-notation/
https://mr-mathematics.com/product/revising-probability-trees-and-independent-events/
https://mr-mathematics.com/product/revising-probability-trees-and-independent-events/
https://mr-mathematics.com/product/revising-conditional-probability/
https://mr-mathematics.com/product/mutually-exclusive-events/
https://mr-mathematics.com/product/sample-space-diagrams/
https://mr-mathematics.com/product/probability-experiment/
https://mr-mathematics.com/product/probability-trees/
https://mr-mathematics.com/product/union-and-intersection-of-sets/
https://mr-mathematics.com/product/conditional-probability/
https://mr-mathematics.com/product/revising-expectation-and-mutually-exclusive-events/
https://mr-mathematics.com/product/revising-venn-diagrams-and-set-notation/
https://mr-mathematics.com/product/revising-probability-trees-and-independent-events/
https://mr-mathematics.com/product/revising-conditional-probability/
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Additional Departmental Resources 
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Compound Measures 
Students learn how to calculate speed, density and pressure as compound measures. They apply this knowledge to plot and interpret distance 

and speed versus time graphs. 

 
Prerequisite Knowledge 

• know and apply formulae to calculate: 
o rectangles 
o rectilinear composite shapes 
o area of triangles 
o volume of cuboids 

• use standard units of measure and related concepts (length, 
area, volume/capacity, mass, time, money, etc.) 
 

 

Success Criteria 

• use standard units of mass, length, time, money and other 
measures (including standard compound measures) using 
decimal quantities where appropriate 

• round numbers and measures to an appropriate degree of 
accuracy (e.g. to a specified number of decimal places or 
significant figures) 

• change freely between related standard units (e.g. time, length, 
area, volume/capacity, mass) and compound units (e.g. speed, 
rates of pay, prices, density, pressure) in numerical and 
algebraic contexts 

• use compound units such as speed, rates of pay, unit pricing, 
density and pressure 
 

Key Concepts 

• It is useful to calculate compound measures through the unitary 
method where ratios are in the form 1 : n. 

• Distance – Time graphs can be extended to Speed-
Time/Acceleration-Time graphs. 

• Use algebraic techniques to manipulate the various formulae 
so that other measures can also be found. 
 

 

Common Misconceptions 

• Density, pressure and time do not have to have fixed units. For 
instance a speed can be m/s or mph, density can be g/cm3 or 
kg/3. 

• Students often have difficulty remembering which measure to 
divide by. The speed, pressure and density triangles are helpful 
to recall the relationship between the various measures. 
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Lessons 

Calculating Speed 

 
 

Calculating Density 

 
 

Calculating Pressure 

 
 

Distance Vs Time Graphs 

 
 

Speed Vs Time Graphs 

 
 

Complex Problems Involving 
Speed 

 
 

  

 

Problem Solving and Revision Lessons 

Density and Pressure 

 
 

Velocity Vs Time Graphs 

 
 

  

 

  

https://mr-mathematics.com/product/speed/
https://mr-mathematics.com/product/density/
https://mr-mathematics.com/product/pressure/
https://mr-mathematics.com/product/distance-vs-time-graphs/
https://mr-mathematics.com/product/speed-vs-time-graphs/
https://mr-mathematics.com/product/complex-problems-involving-speed/
https://mr-mathematics.com/product/complex-problems-involving-speed/
https://mr-mathematics.com/product/revising-density-and-pressure/
https://mr-mathematics.com/product/problem-solving-velocity-time-graphs/
https://mr-mathematics.com/product/speed/
https://mr-mathematics.com/product/density/
https://mr-mathematics.com/product/pressure/
https://mr-mathematics.com/product/distance-vs-time-graphs/
https://mr-mathematics.com/product/speed-vs-time-graphs/
https://mr-mathematics.com/product/complex-problems-involving-speed/
https://mr-mathematics.com/product/revising-density-and-pressure/
https://mr-mathematics.com/product/problem-solving-velocity-time-graphs/
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Additional Departmental Resources 
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Estimations and Limits of Accuracy 
 

Students learn how to round a number to a significant figure.  They use this knowledge to estimate solutions by rounding and finding the limits of 

accuracy of rounded numbers.  As learning progresses, they are challenged to calculate the upper and lower bounds in calculations. 

Prerequisite Knowledge 

• Recognise the value of a digit using the place value table. 

• Round numbers to the nearest integer or given degree of 
accuracy not including decimal place or significant figure 

• Calculate square numbers up to 12 x 12. 
 

Success Criteria 

• Use standard units of mass, length, time, money and other 
measures (including standard compound measures) using 
decimal quantities where appropriate 

• Round numbers and measures to an appropriate degree of 
accuracy (e.g., to a specified number of decimal places or 
significant figures 

• Estimate answers; check calculations using approximation and 
estimation, including answers obtained using technology 

• Use inequality notation to specify simple error intervals due to 
truncation or rounding 

• Apply and interpret limits of accuracy, including upper and 
lower bounds 
 

Key Concepts 

• When rounding to the nearest ten, decimal place or significant 
figure students need to visualise the value at a position along 
the number line. For instance, 37 to the nearest 10 rounds to 
40 and 5.62 to 1 decimal place rounds to 5.6. 

• When a value is exactly halfway, for instance 15 to the nearest 
10, it is rounded up to 20. 

• To estimate a solution, it is necessary to round values to 1 
significant figure in the first instance. However, students need 
to apply their knowledge of square numbers when estimating 
roots. 

Common Misconceptions 

• When rounding to a significant figure the values that are less 
significant become zero rather than being omitted. For 
instance, 435 to 1 s.f. becomes 400 rather than 4. 

• Students often have difficulty calculating the upper bound of a 
rounded value. For instance, the upper bound for a number 
rounded to the nearest 10 as 20 is 25 not 24.999. 

• When using inequality notation to describe the limits of 
accuracy there can be confusion with the direction of the 
symbols. 

• Students often have difficulty knowing which bound to use 
when calculating the limits of accuracy for division and 
subtraction problems. 
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Lessons 

Rounding to a Significant Figure 

 
 

Estimating Solutions 

 
 

Limits of Accuracy 

 
 

Accuracy in Calculations 

 
 

 

Problem Solving and Revision Lessons 

Limits of Accuracy and Error 
Intervals 

 
 

Problem Solving – Estimations 

 

  

 

  

https://mr-mathematics.com/product/rounding-to-a-significant-figure/
https://mr-mathematics.com/product/estimating-solutions-by-rounding/
https://mr-mathematics.com/product/limits-of-accuracy/
https://mr-mathematics.com/product/calculations-with-limits-of-accuracy/
https://mr-mathematics.com/product/revising-limits-of-accuracy-and-error-intervals/
https://mr-mathematics.com/product/revising-limits-of-accuracy-and-error-intervals/
https://mr-mathematics.com/product/problem-solving-estimations/
https://mr-mathematics.com/product/rounding-to-a-significant-figure/
https://mr-mathematics.com/product/estimating-solutions-by-rounding/
https://mr-mathematics.com/product/limits-of-accuracy/
https://mr-mathematics.com/product/calculations-with-limits-of-accuracy/
https://mr-mathematics.com/product/revising-limits-of-accuracy-and-error-intervals/
https://mr-mathematics.com/product/problem-solving-estimations/
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Additional Departmental Resources 
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Congruence and Similarity 
 

Students learn how about the difference between similar and congruent shapes.  Learning progresses from proving congruency and similarity to 
using different scale factors to calculate an unknown length, area or volume. 
 
Prerequisite Knowledge 

• Use standard units of measure and related concepts (length, 
area, volume/capacity, mass, time, money, etc.) 

• Know and apply formulae to calculate area of triangles, 
parallelograms, trapezia; volume of cuboids and other right 
prisms (including cylinders) 

• Identify, describe and construct congruent and similar shapes, 
including on coordinate axes, by considering rotation, 
reflection, translation and enlargement 

•  
 

Success Criteria 

• Apply the concepts of congruence and similarity, including the 
relationships between lengths, areas and volumes in similar 
figures 

• Compare lengths, areas and volumes using ratio notation; 
make links to similarity and scale factors 

•  

Key Concepts 

• Similar shapes have equal angles whereas congruent shapes 
have equal angles and lengths. 

• Students need to be able to use ratios in the form 1 : n to 
model the length scale factor. 

• To calculate the correct scale factor students need to match 
corresponding dimensions, e.g., Area 1 ÷ Area 2 or Length 1 ÷ 
Length 2 

• Area Scale Factor = (Length S.F.)2, Volume S.F. = (Length 
S.F.)3 

•  
 

Common Misconceptions 
• Students often struggle with proving congruence. Encourage 

them to annotate sketch diagrams with clearly marked 
angles and state the angle properties used. 

• Scale factors can be incorrectly calculated using different 
measures, e.g., Area of one shape ÷ Length of a different 
shape 

• The incorrect scale factor can be applied to calculate an 
unknown dimension. For instance, students may use the 
Area scale factor to find a length 
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Lessons 

Congruence 

 
 

Similar Lengths 

 
 

Similar Areas 

 
 

Similar Volumes 

 
 

Problems with Similar Shapes 

 
 

   

 

Problem Solving and Revision Lessons 

Revising Similar Lengths 

 
 

Problems with Similar Shapes 

 
 

  

 

  

https://mr-mathematics.com/product/congruence/
https://mr-mathematics.com/product/similar-lengths/
https://mr-mathematics.com/product/similar-areas/
https://mr-mathematics.com/product/similar-volumes/
https://mr-mathematics.com/product/similar-shapes-calculations/
https://mr-mathematics.com/product/revising-simlar-shapes/
https://mr-mathematics.com/product/revising-problems-with-similar-shapes/
https://mr-mathematics.com/product/congruence/
https://mr-mathematics.com/product/similar-lengths/
https://mr-mathematics.com/product/similar-areas/
https://mr-mathematics.com/product/similar-volumes/
https://mr-mathematics.com/product/similar-shapes-calculations/
https://mr-mathematics.com/product/revising-simlar-shapes/
https://mr-mathematics.com/product/revising-problems-with-similar-shapes/
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Additional Departmental Resources 
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Inequalities and Inequations 
 

Students learn how to solve inequations and represent their solutions on a number line using the correct notation and symbols.  As learning 

progresses, they move on plotting inequalities on a grid and solving inequations involving quadratics. 

 
Prerequisite Knowledge 

• Solve linear equations in one unknown algebraically (including 
those with the unknown on both sides of the equation) 

• Plot graphs of equations that correspond to straight-line graphs 
in the coordinate plane; 

• Identify and interpret gradients and intercepts of linear 
functions graphically and algebraically 
 

 

Success Criteria 

• Solve linear inequalities in one or two variable(s), and quadratic 
inequalities in one variable; 

• Represent a solution set on a number line, using set notation 
and on a graph 
 

Key Concepts 

• When representing inequalities on a grid it is easier to plot the 
straight line first and then decide which side to shade. 

• Students need to have a secure understanding of the <, >, ≥, 
and ≤ notation for defining inequalities. 

• When multiplying or dividing an inequality by -1 the sign 
changes. 

• Solid boundary lines do include the value on the line. Dashed 
boundary lines do not. 
 

 

Common Misconceptions 

• Students tend to not interpret the “≤” and “<” signs correctly 

• Confusion often lies in understanding the notation using empty 
and full circles on a number line. 

• Inequations are solved as individual values rather than sets. 

• Students often find it difficult to identify the correct region for 
linear and quadratic inequalities on a grid. 
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Lessons 

Inequalities on a Number Line 

 
 

Solving Inequations 

 
 

Plotting Inequalities 

 
 

Inequalities in two Inequations 

 
 
 

 

Problem Solving and Revision Lessons 

Solving Inequalities 

 
 

   

 

  

https://mr-mathematics.com/product/inequalities/
https://mr-mathematics.com/product/solving-inequations/
https://mr-mathematics.com/product/plotting-linear-inequalities/
https://mr-mathematics.com/product/inequalities-with-two-variables/
https://mr-mathematics.com/product/revising-solving-inequalities/
https://mr-mathematics.com/product/inequalities/
https://mr-mathematics.com/product/solving-inequations/
https://mr-mathematics.com/product/plotting-linear-inequalities/
https://mr-mathematics.com/product/inequalities-with-two-variables/
https://mr-mathematics.com/product/revising-solving-inequalities/


 22  

Additional Departmental Resources 
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Indices, Standard Form and Surds 
 

In this unit of work students learn how to work with Indices, Standard Form and Surds.  Learning progresses from understanding the 
multiplication and division rules of indices to performing calculations with numbers written in standard form and surds. 
 
Prerequisite Knowledge 

• Apply the four operations, including formal written methods, to 
integers 

• Use and interpret algebraic notation 

• Count backwards through zero to include negative numbers 

• Use negative numbers in context, and calculate intervals 
across zero 
 

Success Criteria 

• Use the concepts and vocabulary of highest common factor, 
lowest common multiple, prime factorisation, including using 
product notation and the unique factorisation theorem 

• Calculate with roots, and with integer and fractional indices 

• Calculate with and interpret standard form A x 10n, where 1 ≤ A 
< 10 and n is an integer. 

• Simplify and manipulate algebraic expressions 

• Simplifying expressions involving sums, products and powers, 
including the laws of indices 

• Calculate exactly with surds 

• Simplify surd expressions involving squares and rationalise 
denominators 
 

Key Concepts 

• To decompose integers into their prime factor’s students may 
need to review the definition of a prime. 

• A base raised to a power of zero has a value of one. 

• Students need to have a secure understanding in the difference 
between a highest common factor and lowest common 
multiple. 

• Standard index form is a way of writing and calculating with 
very large and small numbers. A secure understanding of place 
value is needed to access this. 

• Surds are square roots that cannot exactly in fraction form. 

• Students need to generalise the rules of indices. 

Common Misconceptions 

• One is not a prime number since it only has one factor. 

• x2 is often incorrectly taken with 2x. 

• Students often have difficulty when dealing with negative 
powers. For instance, 1.2 × 10-2 they assume, to have a value 
of -120. 

• Multiplying out brackets involving surds is often attempted 
incorrectly. 

• √(52) is often confused with 2√5 
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Lessons 

Prime Factor Decomposition 

 
 

Highest Common Factor and 
Lowest Common Multiple 

 
 

Rules of Indices 

 
 

Standard Index Form 

 
 

Adding and Subtracting in 
Standard Form 

 
 

Calculations with Standard Form 

 
 

Negative Powers / Reciprocals 

 
 

Fractional Powers 

 
 

Simplifying Surds 

 
 

Calculating with Surds 

 
 

Rationalising the Denominator 

 
 

 

 

  

https://mr-mathematics.com/product/prime-factor-decomposition/
https://mr-mathematics.com/product/highest-common-factor-and-lowest-common-multiple/
https://mr-mathematics.com/product/highest-common-factor-and-lowest-common-multiple/
https://mr-mathematics.com/product/index-notation-rules-of-indices/
https://mr-mathematics.com/product/writing-numbers-in-standard-index-form/
https://mr-mathematics.com/product/adding-subtracting-standard-form/
https://mr-mathematics.com/product/adding-subtracting-standard-form/
https://mr-mathematics.com/product/calculations-with-standard-index-form/
https://mr-mathematics.com/product/indices-with-negative-powers/
https://mr-mathematics.com/product/indices-with-fractional-powers/
https://mr-mathematics.com/product/simplifying-surds/
https://mr-mathematics.com/product/calculations-with-surds/
https://mr-mathematics.com/product/rationalising-denominators/
https://mr-mathematics.com/product/prime-factor-decomposition/
https://mr-mathematics.com/product/highest-common-factor-and-lowest-common-multiple/
https://mr-mathematics.com/product/index-notation-rules-of-indices/
https://mr-mathematics.com/product/writing-numbers-in-standard-index-form/
https://mr-mathematics.com/product/adding-subtracting-standard-form/
https://mr-mathematics.com/product/calculations-with-standard-index-form/
https://mr-mathematics.com/product/indices-with-negative-powers/
https://mr-mathematics.com/product/indices-with-fractional-powers/
https://mr-mathematics.com/product/simplifying-surds/
https://mr-mathematics.com/product/calculations-with-surds/
https://mr-mathematics.com/product/rationalising-denominators/
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Problem Solving and Revision Lessons 

Prime Factors, Highest Common 
Factor, Lowest Common Multiple 

 
 

Rules of Indices 

 
 

Writing Numbers in Standard 
Form 

 
 

Calculations with Standard Form 

 
 

Negative and Fractional Powers 

 
 

Calculations with Surds 

 
 

Surds 

 
 

Problem Solving with Surds 

 
 

Problem Solving – Complex 
Indices 

 
 

Problem Solving with Standard 
Form 

 
 

  

 

  

https://mr-mathematics.com/product/revising-prime-factors/
https://mr-mathematics.com/product/revising-prime-factors/
https://mr-mathematics.com/product/revising-rules-of-indices/
https://mr-mathematics.com/product/revising-writing-numbers-in-standard-form/
https://mr-mathematics.com/product/revising-writing-numbers-in-standard-form/
https://mr-mathematics.com/product/revising-calculations-with-standard-form/
https://mr-mathematics.com/product/revising-negative-and-fractional-indices/
https://mr-mathematics.com/product/revising-calculations-with-surds/
https://mr-mathematics.com/product/revising-surds/
https://mr-mathematics.com/product/problem-solving-with-surds/
https://mr-mathematics.com/product/problem-solving-complex-indices/
https://mr-mathematics.com/product/problem-solving-complex-indices/
https://mr-mathematics.com/product/problem-solving-with-standard-form/
https://mr-mathematics.com/product/problem-solving-with-standard-form/
https://mr-mathematics.com/product/revising-prime-factors/
https://mr-mathematics.com/product/revising-rules-of-indices/
https://mr-mathematics.com/product/revising-writing-numbers-in-standard-form/
https://mr-mathematics.com/product/revising-calculations-with-standard-form/
https://mr-mathematics.com/product/revising-negative-and-fractional-indices/
https://mr-mathematics.com/product/revising-calculations-with-surds/
https://mr-mathematics.com/product/revising-surds/
https://mr-mathematics.com/product/problem-solving-with-surds/
https://mr-mathematics.com/product/problem-solving-complex-indices/
https://mr-mathematics.com/product/problem-solving-with-standard-form/
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Additional Departmental Resources 
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Trigonometry in Right-Angled Triangles 
 

Students are guided to discover the Sine, Cosine and Tangent ratios of right-angled triangles.  As learning progresses, they learn how to 

calculate a missing angle and length in right-angled triangles and solve problems involving 3D shapes. 

 
Prerequisite Knowledge 

• Express a multiplicative relationship between two quantities 

• Understand and use proportion as equality of ratios 

• Understand Pythagoras’ Theorem. 

• Apply angle facts, triangle congruence, similarity and properties 
of quadrilaterals to conjecture and derive results about angles 
and sides, including Pythagoras’ Theorem and the fact that the 

• Base angles of an isosceles triangle are equal, and use known 
results to obtain simple proofs 

 

Success Criteria 

• Know the trigonometric ratios, Sin ϑ = Opp/Hyp, Cos ϑ = 
Adj/Hyp, Tan ϑ = Opp/Adj 

• Apply them to find angles and lengths in right-angled triangles 
and, where possible, general triangles in two- and three-
dimensional figures 

• Know the exact values of Sin ϑ and Cos Sin ϑ for ϑ = 0°, 30°, 
45°, 60°, and 90°.; know the exact value of Tan ϑ for 0°, 30°, 
45° and 60°. 

Key Concepts 

• Sin, Cos and Tan are trigonometric functions that are used to 
find lengths and angles in right-angled triangles. 

• The ‘hypotenuse’ is opposite the right angle, the ‘opposite’ 
refers to the side that is opposite the angle in question and 
‘adjacent’ side runs adjacent to the angle. 

• The inverse operations of sin, cos and tan are pronounced 
arcos, arcsin and arctan. 

• Students need to be confident using diagram notation to draw 
2D diagrams from problems in 3D. 
 

 

Common Misconceptions 

• Students often have difficulty knowing which trigonometric ratio 
to apply. Encourage them to clearly label the sides to identify 
the correct ratio. 

• Use SOHCAHTOA as a memory aid as students often forget 
the trigonometric ratios. 

• When using trigonometric ratios to calculate angles students 
often forget to use the inverse functions. 

• Students often try to apply right-angled formulae to non-right-
angled triangles. 
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Lessons 

Introducing Trigonometry with 
Right-Angled Triangles 

 
 

Angles in a Right-Angled Triangle 

 
 

Lengths in a Right-Angled 
Triangle 

 
 

Problems with Right-Angled 
Triangles 

 
 

3D Trigonometry 

 
 

   

 

Problem Solving and Revision Lessons 

Applying 2D Trigonometry 

 
 

3D Trigonometry 

 
 

  

 

  

https://mr-mathematics.com/product/trigonometry-introduction/
https://mr-mathematics.com/product/trigonometry-introduction/
https://mr-mathematics.com/product/trigonometry-angles-in-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-lengths-in-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-lengths-in-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-problems-with-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-problems-with-right-angled-triangles/
https://mr-mathematics.com/product/3d-trigonometry/
https://mr-mathematics.com/product/revising-trigonometry-in-right-angled-triangles/
https://mr-mathematics.com/product/revising-3d-trigonometry/
https://mr-mathematics.com/product/trigonometry-introduction/
https://mr-mathematics.com/product/trigonometry-angles-in-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-lengths-in-right-angled-triangles/
https://mr-mathematics.com/product/trigonometry-problems-with-right-angled-triangles/
https://mr-mathematics.com/product/3d-trigonometry/
https://mr-mathematics.com/product/revising-trigonometry-in-right-angled-triangles/
https://mr-mathematics.com/product/revising-3d-trigonometry/
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Additional Departmental Resources 
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Arithmetic and Geometric Sequences 
 

Students learn how to generate and describe arithmetic and geometric sequences on a position-to-term basis.  Learning progresses, from 

plotting and reading coordinates in the first quadrant to describing geometric sequences using the nth term. 

Prerequisite Knowledge 

• Use simple formulae 
o Generate and describe linear number sequences 
o Express missing number problems algebraically 

• Pupils need to be able to use symbols and letters to represent 
variables and unknowns in mathematical situations that they 
already understand, such as: 

o missing numbers, lengths, coordinates and angles 
o formulae in mathematics and science 
o equivalent expressions (for example, a + b = b + a) 
o generalisations of number patterns 

 

Success Criteria 

• Generate terms of a sequence from either a term-to-term or a 
position-to-term rule 

• Recognise and use sequences of triangular, square and cube 
numbers, simple arithmetic progressions, Fibonacci type 
sequences, quadratic sequences, and simple geometric 
progressions ( r<sup<n where n is an integer, and r is a rational 
number > 0 or a surd) and other sequences 

• Deduce expressions to calculate the nth term of linear and 
quadratic sequences 

Key Concepts 

• The nth term represents a formula to calculate any term a 
sequence given its position. 

• To describe a sequence, it is important to consider the 
differences between each term as this determines the type of 
pattern. 

• Quadratic sequences have a constant second difference. 
Linear sequences have a constant first difference. 

• Geometric sequences share common multiplying factor rather 
than common difference. 

• Whereas a geometric and arithmetic sequence depends on the 
position of the number in the sequence a recurrence relation 
depends on the preceding terms. 

 

Common Misconceptions 

• Students often show a lack of understanding for what ‘n’ 
represents. 

• A sequence such as 1, 4, 7, 10 is often described as n + 3 
rather than 3n – 2. 

• Quadratic sequences can involve a linear as well as a 
quadratic component. 

• Calculating the product of negative numbers when producing a 
table of results can lead to difficulty. 

• The nth term for a geometric sequence is in the form arn-

1 rather than arn. 

• Students often struggle understanding the notation of 
recurrence sequences. Using difference values of n for a given 
term. 
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Lessons 

Generating a Sequence 

 
 

Linear Nth Term 

 
 

Quadratic Nth Term 

 
 

Geometric Sequences 

 
 

Recurrence Formulae 

 
 

   

 

Problem Solving and Revision Lessons 

Nth Term of Arithmetic 
Sequences 

 
 

Non-Linear Sequences 

 
 

  

 

  

https://mr-mathematics.com/product/generating-a-sequence/
https://mr-mathematics.com/product/nth-term-linear/
https://mr-mathematics.com/product/nth-term-quadratic/
https://mr-mathematics.com/product/geometric-sequences/
https://mr-mathematics.com/product/recurrance-sequences/
https://mr-mathematics.com/product/revising-nth-term-of-arithmetic-sequences/
https://mr-mathematics.com/product/revising-nth-term-of-arithmetic-sequences/
https://mr-mathematics.com/product/revising-non-linear-sequences/
https://mr-mathematics.com/product/generating-a-sequence/
https://mr-mathematics.com/product/nth-term-linear/
https://mr-mathematics.com/product/nth-term-quadratic/
https://mr-mathematics.com/product/geometric-sequences/
https://mr-mathematics.com/product/recurrance-sequences/
https://mr-mathematics.com/product/revising-nth-term-of-arithmetic-sequences/
https://mr-mathematics.com/product/revising-non-linear-sequences/
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Additional Departmental Resources 
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Volume and Surface Area 
 

Students learn how to calculate the total surface area and volume of cuboids, prisms and convergent shapes.  Throughout the topic students 

develop their algebraic notation, and application of Pythagoras’ Theorem to aid their problem-solving skills.  

 

Prerequisite Knowledge 

• use standard units of measure and related concepts (length, area, 
volume/capacity 

• know and apply formulae to calculate: area of triangles, parallelograms, 
trapezia; 

• know the formulae: circumference of a circle = 2πr = πd, area of a circle 
= πr2; calculate: perimeters of 2D shapes, including circles; areas of 
circles and composite shapes 

 

Success Criteria 

• know and apply formulae to calculate the volume of 
cuboids and other right prisms (including cylinders) 

• know the formulae to calculate the surface area and 
volume of spheres, pyramids, cones and composite 
solids 

 

Key Concepts 

• To calculate the volume of a prism, identify the cross-section and 
calculate its area. The volume is a product this area and its depth. 

• When calculating surface areas encourage students to illustrate their 
working by either writing the area on the faces of the 3D representation 
or create the net diagram so all individual faces can be seen. 

• While students are not necessarily required to derive the formulae for 
the volume and surface area of complex shapes they do need to be 
proficient with substituting in known values. 

 

Common Misconceptions 

• Students often forget to include units when calculating 
volumes and areas. 

• It is important to differentiate between those which are 
prisms and those which are not. Encourage students to 
identify the cross-section whenever possible. 
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Lessons  

Volume of Prisms 

 
 

Surface Area of Prisms 

 
 

Volume and Surface Area 
Investigation 

 
 

Metric Conversions of Volume 
and Area 

 
 

Cylinders 

 
 

Spheres 

 
 

Surface Area of Square Based 
Pyramids 

 
 

Pyramids 

 
 

Volume of a Cone 

 
 

Surface Area of a Cone 

 
 

  

 

  

https://mr-mathematics.com/product/volume-of-cuboids-and-prisms/
https://mr-mathematics.com/product/total-surface-area-of-prisms/
https://mr-mathematics.com/product/total-surface-area-and-volume-investigation/
https://mr-mathematics.com/product/total-surface-area-and-volume-investigation/
https://mr-mathematics.com/product/metric-units-of-area-and-volume/
https://mr-mathematics.com/product/metric-units-of-area-and-volume/
https://mr-mathematics.com/product/cylinder-total-surface-area-and-volume/
https://mr-mathematics.com/product/volume-and-surface-area-of-spheres/
https://mr-mathematics.com/product/surface-area-of-square-based-pyramids/
https://mr-mathematics.com/product/surface-area-of-square-based-pyramids/
https://mr-mathematics.com/product/volume-of-pyramids/
https://mr-mathematics.com/product/volume-of-a-cone/
https://mr-mathematics.com/product/surface-area-of-a-cone/
https://mr-mathematics.com/product/volume-of-cuboids-and-prisms/
https://mr-mathematics.com/product/total-surface-area-of-prisms/
https://mr-mathematics.com/product/total-surface-area-and-volume-investigation/
https://mr-mathematics.com/product/metric-units-of-area-and-volume/
https://mr-mathematics.com/product/cylinder-total-surface-area-and-volume/
https://mr-mathematics.com/product/volume-and-surface-area-of-spheres/
https://mr-mathematics.com/product/surface-area-of-square-based-pyramids/
https://mr-mathematics.com/product/volume-of-pyramids/
https://mr-mathematics.com/product/volume-of-a-cone/
https://mr-mathematics.com/product/surface-area-of-a-cone/
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Revision & Problem-Solving Lessons 

 

Volume and Surface Area of 
Cuboids 

 
 
 

Volume of Prisms 

 
 

Spheres, Cones and Pyramids 

 
 

 

 

  

https://mr-mathematics.com/product/revising-volume-and-surface-area-of-cuboids/
https://mr-mathematics.com/product/revising-volume-and-surface-area-of-cuboids/
https://mr-mathematics.com/product/revising-volume-of-prisms/
https://mr-mathematics.com/product/revising-spheres-cones-and-pyramids/
https://mr-mathematics.com/product/revising-volume-and-surface-area-of-cuboids/
https://mr-mathematics.com/product/revising-volume-of-prisms/
https://mr-mathematics.com/product/revising-spheres-cones-and-pyramids/
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Additional Departmental Resources 
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Formulae and Kinematics 
Students learn how to write a formula from a written description and use this formula to model various scenarios.  As learning progresses 

students work with the various kinematics formulae. 

Prerequisite Knowledge 

• Solve linear equations in one unknown algebraically (including 
those with the unknown on both sides of the equation) 

• Translate simple situations or procedures into algebraic 
expressions 

• Deduce expressions to calculate the nth term of linear 
sequence 

• Use compound units such as speed, rates of pay, unit pricing, 
density and pressure 

 

Success Criteria 

• Substitute numerical values into formulae and expressions, 
including scientific formulae 

• Understand and use the concepts and vocabulary of 
expressions, equations, formulae, identities inequalities, terms 
and factors 

• Understand and use standard mathematical formulae; 
rearrange formulae to change the subject 

• Use relevant formulae to find solutions to problems such as 
simple kinematic problems involving distance, speed and 
acceleration 

• Know the difference between an equation and an identity; 
argue mathematically to show algebraic expressions are 
equivalent, and use algebra to support and construct 
arguments 

•  
Key Concepts 

• When substituting known values into formulae it is important to 
follow the order of operations. 

• Students need to have a secure understanding of using the 
balance method when rearranging formulae. Recap inverse 
operations, e.g. x2=> √x;. 

• When generating formulae it is important to associate 
mathematical operations and their algebraic notation with key 
words. 

• Sketching a diagram to model a motion enables students to 
identify the key information and choose the correct Kinematic 
formula. 

Common Misconceptions 

• Students often consider 2a3; to be incorrectly calculated as 
(2a)3;. Recap the order of operations to avoid this. 

• Students often have difficulty generating formulae from real life 
contexts. Encourage them to carefully break down the written 
descriptions to identify key words. 

• Knowing which kinematics formula to use often causes 
students to drop mark in examinations. 

• When factorising terms students often forget to use the highest 
common factor. 
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Lessons 

Substitution into Formulae 

 
 

Rearranging Formulae 

 
 

Kinematics Formulae 

 
 

Rearranging Formulae by 
Factorising 

 
 

 

Problem Solving and Revision Lessons 

Substitution into Formulae 

 
 

Rearranging Formulae 

 
 

Kinematics Formulae 

 
 

Rearranging Complex Formulae 

 
 

 

  

https://mr-mathematics.com/product/substitution-into-formulae/
https://mr-mathematics.com/product/rearranging-formulae/
https://mr-mathematics.com/product/kinematics-formulae/
https://mr-mathematics.com/product/rearranging-formulae-by-factorising/
https://mr-mathematics.com/product/rearranging-formulae-by-factorising/
https://mr-mathematics.com/product/revising-substitution-into-formulae/
https://mr-mathematics.com/product/revising-rearranging-formulae/
https://mr-mathematics.com/product/revising-kinematics-formulae/
https://mr-mathematics.com/product/revising-rearranging-complex-formulae/
https://mr-mathematics.com/product/substitution-into-formulae/
https://mr-mathematics.com/product/rearranging-formulae/
https://mr-mathematics.com/product/kinematics-formulae/
https://mr-mathematics.com/product/rearranging-formulae-by-factorising/
https://mr-mathematics.com/product/revising-substitution-into-formulae/
https://mr-mathematics.com/product/revising-rearranging-formulae/
https://mr-mathematics.com/product/revising-kinematics-formulae/
https://mr-mathematics.com/product/revising-rearranging-complex-formulae/
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Additional Departmental Resources 
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Non-Linear Graphical Functions 
Students learn how to plot quadratic, cubic, reciprocal and exponential graphs.  As learning progresses, they use these graphs to model a range 
of scenarios and estimate solutions to equations. 
 
Prerequisite Knowledge 

• Plot graphs of equations that correspond to straight-line graphs 
in the coordinate plane 

• Recognise, sketch and interpret graphs of linear functions 

Success Criteria 

• Recognise, plot and interpret graphs of quadratic functions, 
simple cubic functions and the reciprocal function y = 1/x with x 
≠ 0. 

• Solve quadratic equations by finding approximate solutions 
using a graph 

• Plot and interpret graphs exponential graphs 

• Recognise and use the equation of a circle with centre at the 
origin 

• Find the equation of a tangent to a circle at a given point. 
 

Key Concepts 

• To generate the coordinate pairs students, need to have a 
secure understanding of applying the order of operations to 
substitute and evaluate known values into equations. 

• Quadratic, Cubic and Reciprocal functions are non-linear and 
therefore do not have straight lines. All graphs of this nature 
should be drawn with smooth curves. 

• When solving equations graphically students should realise 
solutions are only approximate. 

• Students need to gain an understanding of the shape of each 
function to identify incorrectly plotted coordinates. 

• The equation of a circle relates very closely to Pythagoras’ 
theorem. 

• Exponential graphs can be increasing as well as decreasing. 

• Students need to understand the equivalence between linear 
graphs in the form y = mx + c and ax + by + c = 0. 

 

Common Misconceptions 

• Students often have difficulty substituting in negative values to 
complex equations. Encourage the use of mental arithmetic. 

• Identifying the correct type of function from graphs is often a 
source of confusion. 

• By creating the table of results students will be more able to 
choose a suitable scale for their axes. 

• Students who complete the table of results correctly often have 
little difficulty plotting the graph correctly. 

• Students often have difficulty drawing the equation of a circle 
correctly in examinations. 

• Students often have difficulty stating the equation of a linear 
graph in the form ax + by + c = 0. 
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Lessons 

Plotting Quadratic Equations 

 
 

Solving Quadratics Graphically 

 
 

Plotting Cubic Equations 

 
 

Plotting Reciprocal Functions 

 
 

Plotting Exponential Graphs 

 
 

Solving Equations Graphically 

 
 

Equation of Circular Functions 

 
 

Deriving the Equation of Tangents 

 
 

 

Problem Solving and Revision Lessons 

Plotting Curved Graphs 

 
 

   

 

  

https://mr-mathematics.com/product/plotting-quadratic-functions/
https://mr-mathematics.com/product/solving-quadratic-equations-graphically/
https://mr-mathematics.com/product/plotting-cubic-functions/
https://mr-mathematics.com/product/plotting-reciprocal-functions/
https://mr-mathematics.com/product/plotting-exponential-graphs/
https://mr-mathematics.com/product/solving-cubic-and-reciprocal-equations-graphically/
https://mr-mathematics.com/product/equation-of-circles/
https://mr-mathematics.com/product/deriving-the-equation-of-tangents/
https://mr-mathematics.com/product/revising-plotting-curved-graphs/
https://mr-mathematics.com/product/plotting-quadratic-functions/
https://mr-mathematics.com/product/solving-quadratic-equations-graphically/
https://mr-mathematics.com/product/plotting-cubic-functions/
https://mr-mathematics.com/product/plotting-reciprocal-functions/
https://mr-mathematics.com/product/plotting-exponential-graphs/
https://mr-mathematics.com/product/solving-cubic-and-reciprocal-equations-graphically/
https://mr-mathematics.com/product/equation-of-circles/
https://mr-mathematics.com/product/deriving-the-equation-of-tangents/
https://mr-mathematics.com/product/revising-plotting-curved-graphs/
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Additional Departmental Resources 
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Trigonometry – Non-Right-Angled Triangles 
 

Students learn how to derive the Sine, Cosine and Area formulae for non-right-angled triangles.  They use this knowledge to solve complex 

problems involving triangular shapes. 

 
Prerequisite Knowledge 

• Know the trigonometric ratios Sinϑ = Opp/Hyp, Cosϑ = Adj/Hyp 
and Tanϑ = Opp/Adj. 

• Apply them to find angles and lengths in right-angled triangles 
and, where possible, general triangles in two- and three-
dimensional figures 

 

Success Criteria 

• Know and apply the sine rule and cosine rule a2 = b2 + c2 – 
2bcCosA to find unknown lengths and angles. 

• Know and apply the formula for the area of a triangle to 
calculate the area, sides or angles of any triangle. 

 

Key Concepts 

• The Sine rule is used when: 
o Any two angles and a side is known. 
o Any two sides and an angle is known 

• The Cosine rule is used when: 
o all three sides are known 
o two sides and the adjoining angle is known 

• Students should have the opportunity to derive the three 
formulae from first principals. 

• This topic is often linked with problems involving bearings and 
map sketches. 

 
 

Common Misconceptions 

• Students often have difficulty choosing the correct formula. 

• A common mistake is attempting to use Pythagoras’ Theorem 
to find a length in a non-right-angled triangle. 

• Marks are often lost when breaking down the Cosine Rule 
using the order of operations. 
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Lessons 

Using the Sine Rule 

 
 

Finding Angles with the Cosine 
Rule 

 
 

Finding Lengths with the Cosine 
Rule 

 
 

Area of a Non-Right-Angled 
Triangle 

 
 

 

Problem Solving and Revision Lessons 

Sine Rule 

 
 

Cosine Rule 

 
 

  

 

  

https://mr-mathematics.com/product/sine-rule/
https://mr-mathematics.com/product/cosine-rule-finding-angles/
https://mr-mathematics.com/product/cosine-rule-finding-angles/
https://mr-mathematics.com/product/cosine-rule-finding-lengths/
https://mr-mathematics.com/product/cosine-rule-finding-lengths/
https://mr-mathematics.com/product/trigonometry-area-of-triangles/
https://mr-mathematics.com/product/trigonometry-area-of-triangles/
https://mr-mathematics.com/product/revising-the-sine-rule/
https://mr-mathematics.com/product/revising-the-cosine-rule/
https://mr-mathematics.com/product/sine-rule/
https://mr-mathematics.com/product/cosine-rule-finding-angles/
https://mr-mathematics.com/product/cosine-rule-finding-lengths/
https://mr-mathematics.com/product/trigonometry-area-of-triangles/
https://mr-mathematics.com/product/revising-the-sine-rule/
https://mr-mathematics.com/product/revising-the-cosine-rule/
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Additional Departmental Resources 
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Area and Arc Length of Sectors 
 

Finding the area and arc length of sectors following on Perimeter and Area where students first learn about circles.  Throughout this unit on 
sectors students develop their algebra skills by deriving and changing the subject of the arc length and area formulae. 
 
 
Prerequisite Knowledge 

• Know and apply formulae to calculate area of triangles, 
parallelograms and trapezia. 

• Know the formulae: circumference of a circle = 2πr = πd, area 
of a circle = πr2; calculate perimeters of 2D shapes, including 
circles; areas of circles and composite shapes; 

Success Criteria 

• Calculate arc lengths, angles and areas of sectors of circles 

• Understand and use standard mathematical formulae; 
rearrange formulae to change the subject 

• Know the difference between an equation and an identity; 
argue mathematically to show algebraic expressions are 
equivalent, and use algebra to support and construct 
arguments 

 
Key Concepts 

• A sector is a fraction of 360° of the entire circle. 

• Students need to have a secure understanding of using the 
balance method when rearranging formulae. Recap inverse 
operations, e.g., x2=>√x. 

• When generating formulae it is important to associate 
mathematical operations and their algebraic notation with key 
words. 

 
 

Common Misconceptions 

• Arc length and area of a sector are often rounded incorrectly. 
Encourage students to evaluate as a multiple of pi and 
calculate the decimal at the end. 

• Students often have difficult generating formulae from real life 
contexts. Encourage them to carefully break down the written 
descriptions to identify key words. 
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Lessons 

Arc Length of a Sector 

 
 

Area of a Sector 

 
 

Manipulating the Sector Formulae 

 
 

 

 

Problem Solving and Revision Lessons 

Sectors and their Formulae 

 
 

   

 

  

https://mr-mathematics.com/product/arc-length-of-sectors/
https://mr-mathematics.com/product/area-of-a-sector/
https://mr-mathematics.com/product/manipulating-sectors-formulae/
https://mr-mathematics.com/product/revising-sectors-and-their-formulae/
https://mr-mathematics.com/product/arc-length-of-sectors/
https://mr-mathematics.com/product/area-of-a-sector/
https://mr-mathematics.com/product/manipulating-sectors-formulae/
https://mr-mathematics.com/product/revising-sectors-and-their-formulae/
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Additional Departmental Resources 
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Modelling Variations 
 

Students learn how to model variations of direct and indirect proportions by setting up an equation.  They learn how to solve this equation to find 
k, the constant of proportionality.  As learning progresses students illustrate these linear and non-linear using graphs. 
 
Prerequisite Knowledge 

• Use ratio notation, including reduction to simplest form 

• Express a multiplicative relationship between two quantities as 
a ratio 

• Understand and use proportion as equality of ratios 

• Relate ratios to fractions 

• Express the division of a quantity into two parts as a ratio 

• Apply ratio to real contexts and problems (such as 
those involving conversion, comparison, scaling, 
mixing, concentrations) 

• Understand and use proportion as equality of ratios 
 
 

Success Criteria 

• Understand that X is inversely proportional to Y is equivalent to 
X is proportional to 1/Y; 

• Solve problems involving direct and inverse proportion, 
including graphical and algebraic representations 

• Construct and interpret equations that describe direct and 
inverse proportion. 
 

Key Concepts 

• The symbol ∝ is used to represent ‘is proportional to’. 

• Direct proportion and varies directly both include y ∝  x, y ∝ 
x2 and y ∝ x3 

• Indirect proportion and varies inversely both include y ∝ 1/x 

• k is used as the constant of proportionality 

• Students need to be able to associate the graphical 
representations with the various proportions. 

 
 

Common Misconceptions 

• Students often struggle with writing the correct proportional 
formula from the written description. Writing indirect proportions 
is particularly difficult for most students. 

• Modelling the variation as a formula with the correct value of k 
is key to accessing this topic. 

• When students do write the correct formula, they are often 
unable to correctly manipulate it to calculate unknown values. 
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Lessons 

Modelling Direct Variation 

 
 

Modelling Inverse Variation 

 
 

Non Linear Direct Variation 

 
 

 

 

Problem Solving and Revision Lessons 

Modelling Variations 

 
 

   

 

  

https://mr-mathematics.com/product/linear-direct-proportion/
https://mr-mathematics.com/product/inverse-proportion/
https://mr-mathematics.com/product/linear-direct-proportion/
https://mr-mathematics.com/product/inverse-proportion/
https://mr-mathematics.com/product/non-linear-direct-proportion/
https://mr-mathematics.com/product/linear-direct-proportion/
https://mr-mathematics.com/product/non-linear-direct-proportion/
https://mr-mathematics.com/product/revising-modelling-variations/
https://mr-mathematics.com/product/linear-direct-proportion/
https://mr-mathematics.com/product/inverse-proportion/
https://mr-mathematics.com/product/non-linear-direct-proportion/
https://mr-mathematics.com/product/revising-modelling-variations/
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Additional Departmental Resources 
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Circle Theorems 
 

Students learn how to recognise and prove various circle theorems including: angle at the centre is double the angle at the circumference, angles 
in the same segment are equal, opposite angles in cyclic quadrilaterals add to 180°, a tangent runs perpendicular to the radius and opposite 
angles in alternate segments are equal. 
 
Prerequisite Knowledge 

• Understand and use alternate and corresponding angles on 
parallel lines; 

• Derive and use the sum of angles in a triangle (e.g. to deduce 
use the angle sum in any polygon, and to derive properties of 
regular polygons) 

• Measure line segments and angles in geometric figures, 
including interpreting maps and scale drawings and use of 
bearings 

 
 

Success Criteria 

• Identify and apply circle definitions and properties, including: 
centre, radius, chord, diameter, circumference, tangent, arc, 
sector and segment 

• Apply and prove the standard circle theorems concerning 
angles, radii, tangents and chords, and use them to prove 
related results 

 

Key Concepts 

• Students need a solid understanding of the properties for 
angles in parallel lines, vertically opposite, angles in a polygon 
and on a straight line. 

• Understanding the various parts of a circle is critical to fully 
defining the various circle theorems. 

• Students need to spend time breaking down the problem by 
considering the various angle properties that may be relevant. 

• Taking time to prove the various theorems illustrates how 
interconnected all the properties are. 

• Encourage students to annotate and draw on the diagrams. 

Common Misconceptions 

• Students often struggle with precisely defining the various 
angle the appropriate angle properties. 

• Incomplete angle properties are a common source for losing 
marks in examinations. 

• Angle and line notation often confuses students to an extent 
they may calculate an angle that was not asked for. 

• Students need to relate their written work with the relevant 
angle rather than writing detached paragraphs. 
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Lessons 

Circle Theorems 

 
 

Applying Multiple Circle 
Theorems 

 
 

Tangents 

 
 

Applying Circle Theorems 
Involving Tangents 

 
 

 

Problem Solving and Revision Lessons 

Circle Theorems 

 
 

   

 

  

https://mr-mathematics.com/product/circle-theorems/
https://mr-mathematics.com/product/applying-multiple-circle-theorems-2/
https://mr-mathematics.com/product/applying-multiple-circle-theorems-2/
https://mr-mathematics.com/product/tangents-circle-theorems/
https://mr-mathematics.com/product/applying-circle-theorems-involving-tangents/
https://mr-mathematics.com/product/applying-circle-theorems-involving-tangents/
https://mr-mathematics.com/product/revising-circle-theorems/
https://mr-mathematics.com/product/circle-theorems/
https://mr-mathematics.com/product/applying-multiple-circle-theorems-2/
https://mr-mathematics.com/product/tangents-circle-theorems/
https://mr-mathematics.com/product/applying-circle-theorems-involving-tangents/
https://mr-mathematics.com/product/revising-circle-theorems/
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Additional Departmental Resources 

  

  

  

  

  

  

  

  

  

  

 


