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Reasoning with Algebra 
Topics National Curriculum Content: 

Straight line graphs 
 
Forming and solving equations and inequalities 
 
Testing conjectures 

� them Recognise, sketch and produce graphs of linear and quadratic functions of one 
variable appropriate scaling using equations in x and y and the Cartesian plane 

� Interpret mathematical relationships both algebraically and graphically reduce a given 
linear equation in two variables to the standard form y= mx+c; 

� Calculate and interpret gradients and intercepts of graphs of such linear equations 
numerically, graphically and algebraically equations  

� Simplify and manipulate algebraic expressions by collecting like terms, multiplying 
brackets, factorising and expanding products of to or more binomials 

� Use algebraic methods to solve linear equations in one variable 
� Understand and use mathematical formulae; rearrange formulae to change the subject 
� Model situations by translating into algebraic expressions 
 

Key Vocabulary Curriculum Sequencing 

Parallel, vertical, straight line, axis, graph, intercept, gradient, equation 

Horizontal, linear, graph, function, slope, steep. Positive, negative, 
coordinates, x and y intercept 
 
Expression, simplify, term, equivalent, equation, coefficient, 
inequality, identity, product, binomial, quadratic, factorise, HCF, 
expand, like terms, variable 
 

Recognise and describe linear number sequences, including those involving fractions and 
decimals, and find the term-to-term rule.  

Generate and describe linear number sequences 

Model real-life graph involving proportion   

Explore perpendicular lines 

Write equations in the form y= mx+c 

Multiply out single brackets   

Expand multiple single brackets and simplify  

Expand binomials               

Solve equations and inequalities with unknown on both sides 

Form and solve equations and inequalities with unknowns on both sides 
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    Denotes links to higher Tier GCSE content 
                  

               Denotes –‘review step’ – prerequisite knowledge from content covered earlier in 
KS3 
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Unit Topic Learning Objectives Differentiated Learning Outcomes Week  Common Misconceptions 

 
 
 
 
 
 
 
 
 
 
 
 

Algebra 
 
 
 
 
 
 

Straight Line 
graphs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� Cartesian plane concepts 
� Plot a linear function in the 

form y=mx + c 
� Calculate the gradient of a 

straight line graph 
� Derive the gradient of a 

straight line in the form y = 
mx + c 

� Recognise and calculate the 
gradient of parallel lines 

� Use gradients to interpret 
real-life graphs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All students must: 
� be able plot linear functions in the form y = 

x + c 
� be able to calculate a positive gradient of a 

linear function using the graph 
� be able to derive the equation of a positive 

straight line graph in the form y = mx + c 
� be able to understand that parallel lines 

have the same gradient 
 
Most students should: 

� be able to plot linear functions in the form 
y = mx + c 

� be able to calculate a gradient of a line 
segment between two coordinate pairs 

� be able to derive the equation of a straight 
line graph in the form y = mx + c 

� be able to calculate the equation of a line 
that is parallel to another 

Some students could: 
� be able to plot and solve graphically 

equations in the from y = mx + c 
� be able to calculate the gradient of a 

function in a real life context 
� be able to derive the equation of a straight 

line graph using two pairs of coordinates 
� be able to rearrange equations in the from 

ax + by + c = 0 
 

1, 2 & 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� Students often confuse linear 
graphs to have the same 
notation as statistical graphs. 

� The gradient can be calculated 
from any two points along the 
graph. Not necessarily from the 
origin. 

� A linear function does not have 
to pass through the origin. 

� It is beneficial to create a table 
of results when plotting a linear 
function. The coordinate pairs 
arise from the x and y values. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Algebraic 
products 
 
 
 
 
 
 

� simplify algebraic products 
and quotients 

� use the order of operations 
to substitute known values 
into expressions 

� multiply out a bracket and 
simplify the results 

 

All students must: 
� Be able to simplify the product and 

quotient of an unknown and number 
� Be able to substitute a known value into 

an algebraic expression in the form ax+b  
� be able to expand a pair of brackets with a 

constant on the outside 
Most students should: 

� be able to simplify a product and quotient 
involving powers 

� be able to substitute a known value into an 
algebraic expression in the form(a/x)+b 

� be able to expand two pairs of brackets 
and simplify the result 

Some students must: 
� be able to calculate the area of a rectangle 

with algebraic lengths 
� be able to substitute a known value into an 

algebraic expression in the form (ax+b)/ax 
� be able to expand two pairs of brackets, 

one with a negative on the outside. 
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� When multiplying out brackets 
students incorrectly forget to 
multiply the second term 
especially with negative 
products. E.g., 2(x + 5) = 2x + 10 
and -2(x + 5) = -2x – 10 

� When factorising expressions, a 
common misconception is to 
not fully factorise. E.g., 18x + 
24y can be written as 9x + 12y 

� When expanding the product of 
two or more brackets students 
often incorrectly collect the like 
terms associated to the linear 
unknown 

� Students can forget to apply 
the same operation to both 
sides of the equation therefore 
leaving it unbalanced. 

� Students often struggle 
knowing when to add or 
subtract the equations to 
eliminate the unknown. Review 
addition with negatives to 
address this. 

� Equations need to be aligned so 
that unknowns can be easily 
added or subtracted. If 
equations are not aligned 
students may add or subtract 
with non like variables. 

� Students often try to eliminate 
variables with their coefficients 
being equal. 

 
 
 
 
 

Algebraic 
factors 
 

� fully factorise an algebraic 
expression using the HCF 

� use index notation to 
factorise complex 
expressions and maintain 
equivalence 

� multiply out a pair of 
brackets into the form ax2 

+  

bx + c 
� factorise quadratics in the 

form x2 + bx + c using 
mental methods 

 
 
 

All students must: 
� Be able to fully factorise an algebraic 

expression in the form ax+b where a and b 
are both constants. 

� Be able to factorise expressions with 
multiple unknowns 

� be able to expand and simplify two 
brackets in the form (x+a)(x+b) 

� able to factorise quadratics in the form 
ax2+bx+c where a = 1 and both factors are 
positive 

 
Most students should 

� Be able to fully factorise an algebraic 
expression in the form ax2+bx where a and 
b are both constants. 

� Be able to use index notation to factorise 
complex expressions and maintain 
equivalence 
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� be able to expand and simplify two 
brackets in the form (x±a)(x±b) 

� be able to factorise quadratics in the form 
ax2+bx+c where a = 1 and either or both 
factors are negative 

 
Some students must: 

� Be able to able to fully factorise an 
algebraic expression the form ax2y + 
bxy2 where a and b are both constants  

� Be able to factorise expressions with 
negative fractional powers 

� be able to expand and simplify two 
brackets in the form (ax±c)(bx±d) 

� be able to factorise quadratics using the 
difference of two squares 
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Forming and 
solving 
equations and 
inequalities 

� Form and solve two step 
linear equation 

� Solve an equation with 
unknown on both sides 

� Solve complex linear 
equations and inequalities 
involving algebraic fractions 

� Solve a pair of simultaneous 
equations graphically 

� Rearrange formulae or 
change the subject of a 
given formula 

All students must: 
� Be able to solve  two-step linear equations 

and inequalities with unknown on both 
sides 

� Be able to solve equations and inequalities 
with unknown on both sides 

� Be ablr to solve an equation with the 
unknown on side of an algebraic fraction 

� Be able to rearrange a formula involving 
addition and subtraction terms 

Most students should: 
� Be able to solve a linear equation and 

inequality  involving fraction with 
unknown on one side 

� Be able to solve equations and inequalities 
with unknown on both sides involving 
brackets 

� Be able to solve an equation with the 
unknown on both sides of an algebraic 
fraction 

� Be able to rearrange a formula involving a 
combination of products, division, addition 
and subtraction terms 

 
Some students must: 



 

 

 

 

 

 

� Be able to solve derive and solve two step 
equations and inequalities 

� Be able to solve equations and inequalities 
with unknown on both sides involving 
fractions and brackets 

� Be able to set up and solve equations 
arising from algebraic ratios 

� Be able to rearrange a formula involving 
powers 
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Constructing in 2 and 3 Dimensions 
Topics National Curriculum Content: 

Three-dimensional shapes 
 
Constructions and congruency 

� Use language and properties precisely to analyse numbers, algebraic expressions, 2-D and 
3-D shapes 

� use properties of faces, surfaces, edges and vertices of cubes , cuboids, prisms, cylinders, 
pyramids, cones and spheres to solve problems in 3-D 

� derive and apply formulae to calculate and solve problems involving: perimeter and area of 
triangles, parallelograms, trapezia, volume of cuboids and other prisms 

� draw and measure line segments and angles in geometric figures including interpreting 
scale drawings 

� derive and use the standard ruler and compass constructions (perpendicular bisector ofn a 
line segment, constructing a perpendicular to a given line from/at a given point, bisecting a 
given angles; recognise and use the perpendicular distance from a pint to a line as the 
shortest distance to the line 

Key Vocabulary Curriculum Sequencing- (prerequisite knowledge and links to GCSE content) 

Dimensions, cube, cuboid, cone, sphere, pyramid, cylinder, 
tetrahedron, face, edge, vertex, polygon, prism, cross-section,   
net, area, plan, perspective, front/side elevation, isometric, 
perpendicular height, surface, open/closed, surface area, 
circumference, curved surface area, base 
 
Acute, Obtuse, Reflex, protractor, scale, multiplier, conversion, 
locus/loci, path, equidistant, point,  vertex, stadium, arc, 
perpendicular bisector, angle bisector, line segment, construction 
lines, SSS, SAS, ASA, RHS, Equilateral/Scalene/Isosceles, 
congruent, identical, invariant, included angle, corresponding side 

draw 2-D shapes and make 3-D shapes using modelling materials; recognise 3-D shapes in different 
orientations and describe them  
 
compare and classify geometric shapes, including quadrilaterals and triangles, based on their 
properties and sizes 
 
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 
 
Explore volumes of cones, pyramids and spheres  
 
Draw and measure angles 
 
Construct and interpret scale drawings 
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Unit Topic Learning Objectives Differentiated Learning Outcomes Week  Common Misconceptions 

 
Geometry 

Three-
dimensional 
shapes 

� Describe the geometrical 
properties of 3D shapes 

� Create a net drawing of the 
cube, cuboid, triangular prism 
and tetrahedron 

� Planes of symmetry in 3D 
shapes 

� Draw 3D shapes to scale using 
isometric paper 

� Create 2D representations 
using elevation drawings 

� Discover and use the formula 
for the volume of a prism 

� Calculate the total surface 
area of a prism  

� Calculate the volume and 
total surface area of a 
cylinder 

� Calculate volume of a 
pyramid 

 

All students must: 
� be able to recognise the vertices, 

faces and edges properties of 3D 
shapes in the form of a solid. 

� be able recognise different unique 
nets for a cube 

� Be able to identify the planes of 
symmetry in a cube 

� Be able to construct a cuboid to 
scale using isometric paper 

� Be able to represent a cuboid to 
scale using a front, side and plan 
elevation 

� Be able to calculate the volume of a 
cuboid using the cross sectional 
area and depth  

� Be able to calculate the total surface 
area of a cuboid 

� Be able to calculate the volume of a 
cylinder 

Most students should: 
� be able to recognise the vertices, 

faces and edge properties of 3D 
shapes in the form of a net. 

� Be able to recognise unique nets for 
a cube, cuboid and regular prisms 

� be able to identify the planes of 
symmetry in a solid shape using 
isometric paper 

� be able to construct a rectilinear 
solid to prism to scale using 
isometric paper 

� be able to represent a prism to scale 
using a front, side and plan 
elevation 

9, 10 & 11 � Students often get confused 
which elevation to draw and 
how to include hidden 
detail. 

� Some students find it 
difficult to draw 3D shapes 
on isometric paper.  
Encourage the use of 
multilink cubes to aid 
drawings 

� 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



� be able to calculate the volume of a 
cylinder and triangular prism using 
the cross-sectional area and depth 

� be able to calculate the total surface 
area of a prism 

� be able to calculate the volume and 
total surface area of a cylinder 

Some students must: 
� be able to visualise the properties of 

complex 3D shapes 
� be able to construct a net to scale 

for any regular prism 
� be able to identify and sketch the 

planes of symmetry for any solid 
� be able to construct any rectilinear 

solid to scale using isometric paper 
� be able to represent any solid shape 

to scale using a front, side and plan 
elevation 

� be bale to calculate the volume of 
any prism by identifying the area of 
the cross section 

� be able to solve problems in context 
involving the total surface area of 
prisms 

� be able to calculate the volume and 
total surface area of compound 
shapes involving cylinders 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� Students often have 
difficulty constructing 
smooth arcs using a pair of 
compasses. Encourage them 
to try different techniques 
such as rotating the paper 
rather than the compasses. 

� It is important to leave in 
construction lines as these 
form the working out. 

 

Constructions 
and 
Congruence  

� Draw and measure angles 
� Identify and construct 

congruent triangles using SSS, 
SAS, ASA 

� Draw and measure line 
segments and angles in 
geometric figures, including 
interpreting scale drawings 

� Construct a loci about a point 
and line suing a pair of 
compasses 

All students must: 
� be able to construct a triangle using 

SSS 
� be able to construct a sale drawing 

of a triangle 
� be able to determine the locus 

around a point 
� be able to construct the 

perpendicular bisector of a line 
segment 

� be able to bisect an acute angle 
using a pair of compasses and ruler 

12, 13 & 14 



� Bisect a line segment and find 
the equidistant path between 
two points 

� Construct an angle bisector 
using a pair of compasses 

� Identify congruent figures 
� Explore congruent triangles 
� Identify congruent triangles 

� be able to understand that 
congruent shapes have equal angles 
and lengths 

Most students should: 
� be able to construct a triangle using 

SSS and SAS 
� be able to construct a scale drawing 

of a triangle to measure a length or 
angle 

� be able to determine the locus 
about a line 

� be able to construct the locus of an 
equidistant path between two 
points 

� be able to bisect any angle using a 
pair of compasses and ruler 

� be able to recognise SSS. SAS. ASA 
and RHS properties to prove 
congruency 

Some students could: 
� be able to construct a triangle using 

SSS, SAS and ASA 
� be able to draw and measure line 

segments and angles in geometric 
figures, including interpreting scale 
drawings 

� be able to determine the locus 
about a point and line 

� be able to recognise and use the 
perpendicular distance from a point 
to a line as the shortest distance to 
the line 

� be bale to construct an angle 
bisector to identify an equidistant 
path 

� be able to show congruency through 
reasoned algebraic proof 
 

 
 
 

 
� Students often struggle 

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

� Scale factors are can be 
incorrectly calculated 
using different 
measures, e.g., Area ÷ 
Length 

� 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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