
 

OCL Maths Unit Plan 
Subject Mathematics Year Group 10H Half Term:  Summer 1 (Compound measures and proportional reasoning, Similarity and Trigonometry, 

Further trigonometry) 
Purpose:  
 
Unit 18 – Compound measures and proportional reasoning 
In this unit students revisit content first covered within Key Stage 3. Students begin by revisiting a proportional relationship they are familiar with from 
both the maths and Science curriculums, Speed. Students explore the different associated calculations followed by the links this then provides to other 
compound measures (Density and Pressure). Students then revisit content initially covered in Year 8 Unit 7, students begin by developing their fluency 
with unitary approaches this then leads into reinforcing the use of algebraic and graphical representations of proportional relationships. 
 
Unit 19 – Similarity and Trigonometry 
For this unit, students revisit the work covered in year 9 around similarity and congruence, Year 9 Unit 10, where they will reinforce what it means for shapes in particular 
triangles to be mathematically similar, they then use this similarity to re-explore the trigonometric ratios that were covered in Unit 17 in Year 9. Students develop their 
understanding of how to find a missing side or angles within a right-angled triangle before they are then introduced to exact trigonometric values. For more able students they 
will likely explore where these exact values have come from. 
 
Unit 20 – Further trigonometry 
Students on the higher tier pathway will take the learning from the previous unit and explore how it can also be applied with non-right-angled triangles. Students will look at 
how any triangle can be split into two right-angled triangles thus allowing them to discover the sine and cosine rules. They will also use trigonometry to help them in being 
able to find the area of a triangle when not given a perpendicular height. 
 

• 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 recognising proportionality and being able to substitute into the three trigonometric ratios. Students will also 

deepen their understanding of the different compound measures and similarity. 
• Community: Students will be able to apply their knowledge of proportionality to different real-world applications such as completing a job or comparing which 

item/service is better value for money. 
 

 Relevant end points 
- Extend their mathematical fluency from previous years and extend their understanding of 
geometric concepts such as similarity and trigonometry.  
 

Prior learning required.  
Year 7 Unit 7 – angles  
Year 7 Unit 8 – classifying 2D shapes.  
Year 7 Unit 9 – constructing triangles and quadrilaterals.  
Year 8 Unit 2 – Forming and solving equations. 



 

- Extend their mathematical fluency in reasoning through the continued development and 
recall of proportional reasoning, linking prior knowledge of compound measures such as 
speed and density with proportional reasoning. 
 
- Develop their mathematical knowledge, in part through solving problems and evaluating the 
outcomes, including multi-step problems 
 
Relevant core concepts (strands)  
Geometry 
Algebra 
 

Year 8 Unit 11 – angles in parallel lines and polygons 
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 (Summer 1) 
 

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 similarity using the GeoGebra 

website/app on iPad.  
 

• 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. 
  

Teacher preparation required. 
Horizon links e.g. GeoGebra, Desmos, 
Mathigon, Maths Pad 
 
Polypad – Virtual Manipulatives 
(mathigon.org) 
 
Changing Scale Factor – GeoGebra 
 
Enlargements – GeoGebra 
 
Sin Cos and Tan animated from the unit 
circle – GeoGebra 
 
Trigonometry: Basic and More – 
GeoGebra 

 

Lessons overview: 

Lesson Title Objectives Vocabulary  Declarative knowledge  Procedural knowledge  Conditional  Misconception 
18.1 Apply speed 

distance time 
Use and apply 
speed, distance 
and time 

Compound 
(T2) 
Speed (T2) 

• Know that                   
Speed = Distance ÷ 
Time  

• Use and apply 
compound units 
such as density and 

• Solve problems 
involving inverse 

Converting units of time 
to hours e.g 30 minutes as 
0.3 rather than 0.5. 

https://mathigon.org/polypad#algebra-tiles
https://mathigon.org/polypad#algebra-tiles
https://www.geogebra.org/m/e5u5vtyw
https://www.geogebra.org/m/r6chp4ww
https://www.geogebra.org/m/cNEtsbvC
https://www.geogebra.org/m/cNEtsbvC
https://www.geogebra.org/m/zctE8msW
https://www.geogebra.org/m/zctE8msW


 

 pressure and 
Speed/distance/tim
e 

proportion in 
contexts such as 
speed, distance 
and time  

18.2 Apply density 
and pressure 

Use and apply 
formulae for 
density and 
pressure 

Density (T3) 
Pressure (T2) 
Force (T2) 

• Know that                    
               Density = Mass ÷ 
Volume  
               Pressure = Force ÷ 
Area  
 

• Use and apply 
compound units 
such as density and 
pressure and 
Speed/distance/tim
e  

 

• Solve problems 
involving inverse 
proportion in 
contexts such as 
speed, distance 
and time  

Converting units of areas 
and volumes. E.g. using 
the fact 1m = 100cm for 
area not 1m2 = 10000cm2 

18.3 Direct 
proportion 

Solve problems 
involving direct 
proportion 

Direct (T2) 
Proportion 
(T3) 

• Recognise the link 
between gradient 
and proportion.  
 

• Solve problems 
involving direct and 
inverse proportion 
in numerical and 
algebraic contexts.  

• Solve formal 
problems involving 
direct and inverse 
proportion.  
 

Proportional relationships 
starting at 0. E.g  A taxi 
journey is proportional to 
the distance travelled (if 
there is a fixed fee then it 
is not.) 

18.4 Direct 
proportion with 
algebra 

Interpret 
direction 
proportion 
graphically 
with algebra. 

Direct (T2) 
Proportion 
(T3) 

• Recognise direct 
and inverse 
proportion graphs. 

 

• Solve problems 
involving direct and 
inverse proportion 
in numerical and 
algebraic contexts.  

• Solve formal 
problems involving 
direct and inverse 
proportion.  

 

The rate of change 
/gradient, mixing up the 
division. Or not reading 
the scales carefully. 

18.5 Solve indirect 
proportion 
problems 

Solve problems 
involving 
indirect 
proportion. 

Indirect (T2) 
Inverse (T2) 

• Recognise the link 
between gradient 
and proportion.  

 

• Solve problems 
involving direct and 
inverse proportion 
in numerical and 
algebraic contexts.  

• Solve formal 
problems involving 
direct and inverse 
proportion.  

 

Confusing indirect and 
direct. E.g. as one value 
increases so does the 
other. 

18.6 Solve indirect 
proportion 
problems with 
algebra 

Interpret 
indirect 
proportion 
graphically 
with algebra. 

Indirect (T2) 
Inverse (T2) 

• Recognise direct 
and inverse 
proportion graphs. 

 

• Solve problems 
involving direct and 
inverse proportion 
in numerical and 
algebraic contexts.  

• Solve formal 
problems involving 
direct and inverse 
proportion.  

 

Thinking that indirect 
proportion will also plot a 
straight-line graph. 

18.7 Variation with 
powers and 
roots 

Solve variation 
problems with 
powers and 
roots 

Direct (T2) 
Indirect (T2) 

• Recognise direct 
and inverse 
proportion graphs. 

 

Solve problems involving 
direct and inverse 
proportion in numerical and 
algebraic contexts.  

• Solve problems 
involving a 
quantity directly 
or inversely 

Students could set the 
equations up the wrong 
way. 



 

proportional to a 
power  
or a root of 
another quantity   

19.1 Identify similar 
shapes 

Identify 
similarity and 
congruence.  

Similar (T2) 
Congruent (T3) 

• know the 
meaning of 
similarity  

 

• Find missing sides 
in pairs of similar 
shapes, including 
similar triangles  

• Understand how to 
prove if shapes are 
similar using angle 
facts. 

Understanding that angles 
do not alter within similar 
shapes. 

19.2 Solve problems 
with similar 
shapes 

Solve problems 
with similar 
shapes. 

Similar (T2) 
Parallel (T2) 

• know the 
meaning of 
similarity  

 

• Find missing sides 
in pairs of similar 
shapes, including 
similar triangles  

• Understand how to 
prove if shapes are 
similar using angle 
facts. 

Confusing which sides 
correspond on similar 
shapes. 

19.3 Similar shapes 
with area and 
volume 

Use the 
relationship 
between 
lengths, areas 
and volumes of 
similar shapes. 

Scale Factor 
(T3) 
Enlargement 
(T3) 

• know the 
meaning of 
similarity  
 

• Find missing sides 
in pairs of similar 
shapes, including 
similar triangles  

• Understand how to 
prove if shapes are 
similar using angle 
facts. 

Using the length scale 
factor for all similarity, 
not it squared or cubed 
based on 2D and 3D 
measures. 

19.4 Use 
SOHCAHTOA to 
find missing 
angles 

Label and 
identify the 
correct 
Trigonometric 
ratio to apply. 

Sine (T3) 
Cosine (T3) 
Tangent (T2) 

• Understand the 
link between 
similar triangles 
and 
trigonometry  

• Use the 
trigonometric 
ratios sin, cos and 
tan  

• Use trigonometry 
to solve problems 
involving right-
angled triangles  

 

Forgetting to use the 
inverse function and 
identifying the wrong 
ratio to use. 

19.5 Use 
SOHCAHTOA to 
find a missing 
side 

Calculate 
missing sides 
using trig 
ratios. 

Sine (T3) 
Cosine (T3) 
Tangent (T2) 

• Understand the 
link between 
similar triangles 
and 
trigonometry  

• Use the 
trigonometric 
ratios sin, cos and 
tan  

• Use trigonometry 
to solve problems 
involving right-
angled triangles  

 

Identifying the wrong 
ratio to use. 

19.6 Use exact 
values of Trig 
ratios 

Derive and 
apply exact trig 
ratios. 

Sine (T3) 
Cosine (T3) 
Tangent (T2) 

• Know the exact 
values of sin θ 
and cos θ for θ = 
00, 300, 450, 600 
and 900; 

• Derive and use 
the exact values 
of sin θ and cos θ 
for θ = 00, 300, 
450, 600 and 900; 
know the exact 

• Use trigonometry 
to solve problems 
involving right-
angled triangles  

Misidentifying the exact 
values for Sine(0) and 
Cosine(0). 



 

• Know the exact 
value of tan θ for 
θ = 00, 300, 450, 
600  

value of tan θ for 
θ = 00, 300, 450, 
600  

19.7 Trig in 3D Use 
trigonometric 
ratios within a 
3D shape 

Sine (T3) 
Cosine (T3) 
Tangent (T2) 

• Understand the 
link between 
similar triangles 
and 
trigonometry  

• Use the 
trigonometric 
ratios sin, cos and 
tan  

• Use trigonometry 
to solve problems 
involving right-
angled triangles  

•  

Identifying the wrong 
ratio to use. 

20.1 Area of a 
triangle 

Find the area 
of a triangle 
using 1

2
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

Area (T2) 
Sine (T3) 

• Know the 
formula 
1
2
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 to find 

the area of a 
triangle   

• Find the area of a 
triangle using the 
formula        
 Area = 1

2
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

• Solve problems 
using the sine 
and cosine rule in 
a variety of 
contexts 

Not using the angle 
between the two given 
sides. 

20.2 Sine rule Use the sine 
rule to find 
missing sides 
and angles in 
any triangle 

Sine (T3) 
Inverse (T2) 

• Know the sine 
rule to find 
missing sides and 
angles in any 
triangle  

• Use the sine to 
find missing sides 
and angles in any 
triangle  

• Solve problems 
using the sine 
and cosine rule in 
a variety of 
contexts 

Using incorrect pairings of 
sides and angles. 

20.3 Cosine rule Use the cosine 
rule to find 
missing sides 
and angles in 
any triangle. 

Cosine (T3) 
Inverse (T2) 

• Know the cosine 
rule to find 
missing sides and 
angles in any 
triangle  

• Use the cosine 
rule to find 
missing sides and 
angles in any 
triangle  

• Solve problems 
using the sine 
and cosine rule in 
a variety of 
contexts 

Using the values in the 
wrong place based on the 
angle given or being 
found. 

 


