
 

OCL Maths Unit Plan 
Subject Mathematics Year Group 10H Half Term:  Spring 2 (Transformation, 2D shapes inc. Circle geometry, Pythagoras review, 3D shapes, 

Volumes and surface areas) 
Purpose:  
 
Unit 13 – Transformations. 
This unit revisits and builds on the transformation content covered in Key Stage 3 (Year 7 Spring 2 Unit 12 – Transforming 2D shapes & Year 9 Spring 1 
Unit 10 – Congruence and similarity). Students begin recapping on translations, this starts off recapping using directions before moving quickly into 
column vector notation, it then looks to revisit rotations before then moving onto reflections. At this point students should begin to link into the work 
covered on the equation of a line to be able to identify non horizontal and vertical lines of symmetry. The unit then moves into enlargements, initially 
focusing on enlargements without a scale factor, to push the more able students it also gets them to consider how enlargements impact on the area. It then 
moves to enlargements from a given centre. Here students are shown two methods, staff should consider carefully which method they will focus on using with their students. 
One of these requires students to have a good knowledge of column vectors. Towards the end of the unit students are introduced to fraction scale factors and how to describe 
an enlargement. 
 
Unit 14 – 2D shapes including Circle geometry.  
At the start of this unit, students reinforce their understanding of rounding to different degrees of accuracy before they then look at converting between different units of 
measure, they focus mostly on converting metric units but do touch on converting between some metric and imperial measures. At this point it is also worth highlighting that 
students should know some key conversions between metric and imperial such as 8𝑘𝑘𝑘𝑘 ≈ 5 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚. Students then revisit finding the areas of triangles, parallelograms, 
trapezia, and composite shapes. Students then move onto exploring the circumference of a circle and perimeters of sectors (including semi-circles). This then naturally flows 
into using a similar approach for finding the areas of circles and sectors. 
 
Unit 15 – Pythagoras review 
Students were introduced to Pythagoras’ theorem in Summer 1 of Year 9 through Unit 16. Therefore, this unit acts as a recap, students will revisit finding the length of the 
longest side followed by the length of a shorter side. This is because students will then require the use of Pythagoras’ theorem in Unit 17 when trying to solve volume and 
surface area problems for triangular prisms or cones. 
 
Unit 16 – 3D shapes 
Prior to exploring volumes and surface areas in the next unit, students will spend time in this unit looking at plans and elevations, this will help students to visualise the faces 
of a shape in preparation for finding the surface area. 
 
 
 



 

Unit 17 – Volumes and surface areas 

Students first visit volumes and surface area as part of the OCL curriculum in Summer 2 of Year 8 in Unit 15 where they start to explore finding the volume and surface area of 
some of the more conventional prisms (cubes, cuboids, triangular prisms, cylinders). Therefore, in this unit students will recap on these skills and then expand on their 
knowledge by using given formulae for the volume and surface area of spheres and pyramids. 
 

• Character: Students will be able to reason mathematically through talk tasks to check for understanding and articulate their mathematical ideas confidently. 
• Competence: Students will be able to become fluent in transforming 2D figures, finding areas of common 2D figures and volumes and surface areas of prisms. 

Students will also extend their mathematical knowledge by learning about plans and elevations as well as volumes and surface areas of more complex 3D shapes such 
as spheres and pyramids. 

• Community: Students will be able to apply their knowledge of transformations such as enlargements and volumes and surface areas to different real-world 
applications such as photography and product design and the construction industry. 
 

 Relevant end points 
- extend their mathematical fluency from previous years and extend their understanding of 
geometric concepts such as perimeter, area and volume as well as transformations of 2D 
figures 
 
-develop their mathematical knowledge, in part through solving problems and evaluating the 
outcomes, including multi-step problems 
 
Relevant core concepts (strands)  
Geometry 
Algebra 
 

Prior learning required.  
Year 7 Unit 7 – angles  
Year 7 Unit 8 – classifying 2D shapes.  
Year 7 Unit 9 – constructing triangles and quadrilaterals.  
Year 7 Unit 10 – co-ordinates (introduction)  
Year 7 Unit 11 – area of 2D shapes  
Year 7 Unit 12 – transforming 2D figures. 
Year 8 Unit 2 – Forming and solving equations. 
Year 8 Unit 11 – angles in parallel lines and polygons 
Year 8 Unit 13 – circles (circumference and area including semi-circles and 
quarter-circles) 
Year 8 Unit 14 – 3D Shapes (Properties)  
Year 8 Unit 15 – surface area and volume of prisms 
Year 9 Unit 1 – Coordinates (solve problems using coordinate grid)  
Year 9 Unit 7 – Algebraic manipulation 
Year 9 Unit 9 – Constructions and Loci  
Year 9 Unit 10 – Congruence and Similarity  
Year 9 Unit 11 – Triangles and Quadrilaterals (recap on properties and 
exploring diagonals and tessellations)  
Year 9 Unit 16 – Pythagoras 
  



 

Assessment 
 
Interleaved Fast five/Do now – include a goal free 
problem.  
Mini whiteboard should be used for regular CFU 
and teachers address misconception as appropriate. 
You do task – independent practice to ensure 
students have mastered the objective of the lesson.  
Exit ticket is included at the end of each lesson and 
can be accessed on formative. 
Post Assessment (Spring 2) 
 

Adapting and contextualising the curriculum  
• Ensure fast five/do now is accessible for LPA students; teachers can 

provide hints to support students or provide True/False or multiple-
choice questions. Provide scaffolding for the you do task.   

 
• Allow students to explore transformations and plans and elevations 

using the GeoGebra website/app on iPad, this can include the use 
of augmented reality.  
 

• Scaffold questions for students for the first independent task then 
gradually remove scaffold.  
 

• Chunk information more for LPA students and ensure to check for 
understanding after each “I do” question. 

 
• Teachers to explicitly unpick word problems for students during 

teacher exposition and model to students how to apply concepts 
such as volume or surface area.  

Teacher preparation required. 
 
Use the videos from SharePoint  

- Non currently available 
 
Horizon links e.g. GeoGebra, Desmos, 
Mathigon, Maths Pad 
 
Polypad – Virtual Manipulatives 
(mathigon.org) 
 
Transformations – GeoGebra 
 
Learn Volume - GeoGebra Math 
Resources 
 
Surface Area and Volume – GeoGebra 
 
Nets of solids (3-D shapes) – GeoGebra 
 
Plans and Elevations – GeoGebra 

 

 

 

 

 

 

 

 

https://mathigon.org/polypad#algebra-tiles
https://mathigon.org/polypad#algebra-tiles
https://www.geogebra.org/m/hMNc4eES
https://www.geogebra.org/math/volume
https://www.geogebra.org/math/volume
https://www.geogebra.org/m/ebPKnQXq
https://www.geogebra.org/m/pCv2EvwD
https://www.geogebra.org/m/n6y2hw3b


 
Lessons overview: 

Lesson Title Objectives Vocabulary  Declarative knowledge  Procedural knowledge  Conditional  Misconception 
13.1 Revise 

translation 
and rotations 

I can recall 
how to 
translate and 
rotate a 2D 
object. 

Translate (T2) 
Vector (T3) 
Rotate (T2) 
Clockwise (T1) 
Anti-clockwise (T1) 

Know that translation 
needs a vector. 
 
Know that rotation needs 
direction and size. 
 

Translate a shape by a 
given vector.  
 
Rotate a shape about a 
given centre. 
 
Describe a single 
transformation using 
correct mathematical 
language. 

Recognise and 
describe a single 
transformation using 
correct mathematical 
language.  
 

When translating you 
include the corner you 
started on as one of the 
movement points. 

13.2 Enlarge with 
and without a 
centre 

I can enlarge 
a shape from 
a centre of 
enlargement 

Enlarge (T2) 
Similar (T2) 
 

Know that enlargement 
needs a scale factor and 
centre. 
 

Enlarge shapes, with or 
without a coordinate grid.  
 

Recognise and 
describe a single 
transformation using 
correct mathematical 
language. 

Enlargements start 
where the centre of 
enlargement is (e.g. as 
a corner of the shape) 

13.3 Enlarge a 
shape with a 
fractional 
scale factor 

I can enlarge 
a shape with 
a fractional 
scale factor. 

Enlarge (T2) 
Similar (T2) 
 

Know that enlargement 
needs a scale factor and 
centre. 
 

Enlarge shapes, with or 
without a coordinate grid.  
 

Recognise and 
describe a single 
transformation using 
correct mathematical 
language. 

Enlargements will 
always make the shape 
bigger. 

13.4 Describe an 
enlargement 

I can describe 
an 
enlargement 

Enlarge (T2) 
Similar (T2) 
 

Know that enlargement 
needs a scale factor and 
centre. 
 

Describe a single 
transformation using 
correct mathematical 
language. 

Recognise and 
describe a single 
transformation using 
correct mathematical 
language. 

Enlargements will 
always make the shape 
bigger. 

14.1 Solve 
problems with 
area and 
circumference 

I can solve 
problems 
using area of 
circumferenc
e of circles  

Area (T2) 
Circumferenc
e (T3) 

Know the formula for 
finding circumference and 
area of circles. 

Apply formulae for 
circumference and area to 
solve problems.  

Solve problems with 
area and 
circumference.  

Confusion between 
using the radius and 
diameter.  



 

14.2 Calculate arc 
length 

I can calculate 
an arc length 

Arc (T3) 
 

Recognise the centre, 
radius, chord, diameter, 
circumference, tangent, 
arc, sector and segment of 
circles  

Calculate the length of an 
arc and sector area of a 
circle  
 

Solve problems 
involving circles. 

The perimeter of a 
sector is just the length 
of the arc, not the arc + 
the diameter. 

14.3 Calculate the 
area of a 
sector 

I can find the 
area of a 
sector. 

Sector (T2) 
 

Recognise the centre, 
radius, chord, diameter, 
circumference, tangent, 
arc, sector and segment of 
circles 

Calculate the length of an 
arc and sector area of a 
circle  
 

Solve problems 
involving circles. 

You work out Pi x r first 
then square it. 
Squaring is the same as 
x2. 

14.4 Equation of a 
circle 

I can use and 
apply the 
equation of a 
circle 

Origin (T2) Recognise the equation of 
a circle, centre the origin.  

Use the equation of a 
circle, centre the origin. 

Recognise the 
equation of a circle.  

Forgetting to square 
root the radius so r2 is 
used.  

14.5 Tangent to a 
circle 

I can find the 
equation of a 
tangent.  

Tangent (T3) 
Perpendicula
r (T3) 

Know that a tangent to a 
circle is perpendicular to a 
line from the origin.  

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

Solve problems 
involving circles and 
tangents. 

Forgetting the 
relationship between 
perpendicular lines.  

14.6 Simultaneous 
equations 
involving 
circles 

I can solve 
simultaneous 
equations 
with circles 

Simultaneous 
(T2) 
Substitute 
(T2) 

Know that the solution to 
linear and quadratic 
simultaneous equations 
indicates where the line 
crosses the circle.  

Solve simultaneous 
equations with circles.  

Model the solutions 
graphically.  

Expanding a square 
bracket incorrectly.  

15.1 Revise finding 
the 
hypotenuse 
using Pythag 

I can find the 
length of the 
hypotenuse 

Hypotenuse 
(T3) 
Pythagoras 
(T3) 
 

Recall Pythagoras theorem 
formula by understanding 
that the square of the 
hypotenuse is equal to the 
sum of the squares of the 
other two sides  

Find missing sides in right-
angled triangles given the 
other two sides.  
 
Identify whether a triangle 
is right-angled by 
considering the lengths of 
its sides. 

Model practical 
situations with right-
angled triangles and 
so find missing 
lengths.  
 

Adding the sides first 
then squaring 

15.2 Find all sides 
using 
Pythagoras 

I can find any 
missing side 
using 
Pythagoras 

Hypotenuse 
(T3) 
Pythagoras 
(T3) 

Recall Pythagoras theorem 
formula by understanding 
that the square of the 
hypotenuse is equal to the 

Find missing sides in right-
angled triangles given the 
other two sides.  
 

Model practical 
situations with right-
angled triangles and 

Subtracting the sides 
first then squaring. 



 

 sum of the squares of the 
other two sides  

Identify whether a triangle 
is right-angled by 
considering the lengths of 
its sides. 

so find missing 
lengths.  
 

15.3 Revies ad 
solve 
problems with 
Pythagoras in 
2d and 3d 

I can solve 
problems in 
2D and 3D 
using 
Pythagoras’ 
Theorem.  

Hypotenuse 
(T3) 
Pythagoras 
(T3) 
 

Recall Pythagoras theorem 
formula by understanding 
that the square of the 
hypotenuse is equal to the 
sum of the squares of the 
other two sides  

Find missing sides in right-
angled triangles given the 
other two sides.  

Model practical 
situations with right-
angled triangles and 
so find missing 
lengths.  
 

Not identifying the 
correct right-angled 
triangle in a 3D shape.  

16.1 Plans and 
elevations of 
3D shapes. 

I can draw 
and interpret 
plan and 
elevation 
views. 

Elevation (T2) 
Plan (T2) 
 

Recognise the vocabulary 
associated with 3D solids. 

Interpret and construct 
plans and elevations of 3D 
solids  

Solve problems 
involving 3D shapes 
with plans and 
elevations. 

Drawing the plan view 
from any angle (such as 
the side). 
Not using scales 
correctly when 
drawing. 

17.1 Volumes of 
3D prisms 

I can find the 
volume of 
common 
prisms 

Prism (T3) 
Volume (T2) 
 

Know the difference 
between volume and 
surface area. 
 
Know the formulae for 
volume of cuboids and 
other right prisms 
(including cylinders), 
volume of spheres, 
pyramids and cones. 

Convert between volume 
units. 
 
Use formulae to calculate 
volume of cuboids and 
other right prisms 
(including cylinders), the 
surface area and volume of 
spheres, pyramids, cones 
and simple composite 
solids. 

Solve problems with 
volume and surface 
area. 
 

Multiplying all the given 
measurements (not the 
three dimensions) 

17.2 Volume of 
spheres, 
pyramids, and 
cones 

I can use 
formulae to 
find the 
volumes of 
pyramids 

Volume (T2) 
 
 

Know the difference 
between volume and 
surface area. 
 
Know the formulae for 
volume of cuboids and 
other right prisms 

Use formulae to calculate 
volume of cuboids and 
other right prisms 
(including cylinders), the 
surface area and volume of 
spheres, pyramids, cones 

Solve problems with 
volume and surface 
area. 
 

Using a sloped height 
rather than the 
perpendicular height. 



 

(including cylinders), 
volume of spheres, 
pyramids, and cones. 

and simple composite 
solids. 

17.3 Problem 
solving with 
volumes of 3D 
shapes 

I can solve 
problems that 
involve 
volumes. 

Volume (T2) 
Capacity (T2) 

Know the difference 
between volume and 
surface area. 
 
Know the formulae for 
volume of cuboids and 
other right prisms 
(including cylinders), 
volume of spheres, 
pyramids and cones. 

Convert between volume 
units. 
 
Use formulae to calculate 
volume of cuboids and 
other right prisms 
(including cylinders), the 
surface area and volume of 
spheres, pyramids, cones 
and simple composite 
solids. 

Solve problems with 
volume and surface 
area. 
 

Not reading units 
correctly and 
converting them 
correctly. 
 

17.4 Surface area 
of 3D shapes 

I can find the 
surface areas 
of different 
3D shapes. 

Surface (T2) 
Net (T3) 
Face (T3) 

Know the difference 
between volume and 
surface area. 
 
Know the formulae for 
volume of cuboids and 
other right prisms 
(including cylinders), 
volume of spheres, 
pyramids and cones. 

Use formulae to calculate 
volume of cuboids and 
other right prisms 
(including cylinders), the 
surface area and volume of 
spheres, pyramids, cones 
and simple composite 
solids. 

Solve problems with 
volume and surface 
area. 
 

Not counting all the 
faces of a shape, only 
using the ones visible 
from the drawing. 

17.5 Surface area 
of spheres, 
pyramids and 
cones 

I can calculate 
the surface 
area of 
spheres, 
pyramids and 
cones 

Surface (T2) 
Area (T2) 

Know the formulae for 
surface area of spheres, 
pyramids and cones. 

Use formulae to calculate 
volume of cuboids and 
other right prisms 
(including cylinders), the 
surface area and volume of 
spheres, pyramids, cones 
and simple composite 
solids. 

Solve problems with 
volume and surface 
area. 
 

Not counting all the 
faces of a shape.  

 


