OCL Maths Unit Plan

Subject Mathematics Year Group 9 Half Term: Summer 1 (Pythagoras,
Trigonometry, Proof)

Purpose:

Unit 16: Pythagoras

In this unit, students look at tilted squares on squared paper and represent lengths as radicals before looking at how this relates to right-angled triangles
leading to a formal introduction to Pythagoras’s theorem. Students then start to look at different contexts in which Pythagoras' theorem can be used,
such as within 2-D shapes, 3-D shapes, and the Cartesian plane.

Unit 17: Trigonometry Communitd

In this unit, students investigate a right-angled triangle in a unit circle in quadrant 1 and use what is known about similar shapes to find missing lengths of right-angled
triangles. After being introduced to sine and cosine functions, students can find the opposite/a. Students then look at the relationship between the opposite and adjacent is
looked at as the tangent of an angle is uncovered. Secondly, students look at finding unknown angles through inverse trig functions.

Unit 18: Proof
In this unit, students are introduced to the conditions for congruence in triangles. This is derived from students understanding of the different ways to construct triangles.
These conditions are then used to prove when two triangles are congruent.

e Character: Students will be able to reason mathematically through talk tasks to check for understanding and articulate their mathematical ideas confidently.

e Competence: Students will be able to become fluent in solving problems in involving Pythagoras theorem, trigonometry, and proofs.

e Community: Students will be able to apply their knowledge of Pythagoras theorem, trigonometry and proofs to real life context which applies to their everyday
experiences.

Relevant end points Prior learning required

-use language and properties precisely to analyse 2-D and 3-D shapes Year 7 - Unit 8 — classifying 2D shapes

-begin to model situations mathematically and express the results using a range of formal mathematical Year 7 - Unit 9 — constructing triangles and quadrilaterals
representations Year 7- Unit 11 — area of 2D shapes

Year 8 - Unit 14 — 3D Shapes (Properties)
Year 8 - Unit 15 — surface area and volume of prisms
Year 9 - Unit 10 — Congruence and Similarity




Relevant core concepts (strands)
Geometry and measures

Year 9 - Unit 11 — Triangles and Quadrilaterals

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 is accessible for LPA students; teachers can provide
hints to support students and include a question on one of the
basic angle facts for each lesson to assess students’ prior
knowledge.

Remind LPA students of how to find area of squares for the recap
task then give students time to practice remaining questions.

Print You do task with diagrams so students can engage with the
diagram if needed.

Ensure scaffold for LPA students for e.g. fill in the missing parts for
the first trigonometry questions in finding missing angles and
sides.

Teachers can combine lessons on finding missing side and angle for
HPA students (top sets)

Recap lesson for basic angle facts and recap lesson for congruency
could be done as recap task for top sets instead.

Teachers to explicitly unpick word problems for students during
teacher exposition and model to students how solve word
problems involving Pythagoras theorem and trigonometry.

Teacher preparation required
05. Videos and Models

Horizon links

pythagorean theorem (proof) —
GeoGebra

Interactive Unit Circle — GeoGebra



https://oasisit.sharepoint.com/:f:/r/sites/OCL-CISI-MAT/Y9U5S1/05.%20Videos%20and%20Models?csf=1&web=1&e=6e2OjU
https://www.geogebra.org/m/P3m5yqMF#material/YfHNzPHg
https://www.geogebra.org/m/P3m5yqMF#material/YfHNzPHg
https://www.geogebra.org/m/nv9vex3X

Lessons overview:

Lesson | Title Objectives Vocabulary Declarative knowledge (I | Procedural knowledge (I | Conditional (I know Misconception
(Tier 2/Tier 3) | know that...) know how to...) when...)
16.1 Discovering | can discover | Pythagoras Know Pythagoras Find the length of side Make connections -not realising
Pythagoras Pythagoras (T3) theorem formula by for a given square between the sum of the Pythagoras theorem
understanding that the squares of the two shorter | only works on right-
square of the sides of a right-angled angled triangles
hypotenuse is equal to triangle to discover
the sum of the squares of Pythagoras theorem
the other two sides
16.2 Using | can use Hypotenuse The hypotenuse is the Use Pythagoras to work To recognise when right- -confusing the
Pythagorasto | Pythagorasto | (T3) longest side of a right- out a missing angled triangles are in hypotenuse with the
find missing find missing angled triangle, opposite | hypotenuse. different orientations to shorter sides
sides sides the right angle. work out the hypotenuse | -not realising that
(hypotenuse) (hypotenuse) triangles can be in
different
orientations
-assuming length of
sides must be whole
16.3 Using | can use Square root The other two (shorter) Use Pythagoras theorem | To recognise when right- numbers
Pythagorasto | Pythagorasto | (T3) sides are called the legs to find the length of one angled triangles are in
find missing find missing of the right-angled of the shorter sides of a different orientations to
sides (shorter | sides (shorter triangle. right-angled triangle work out one of the
sides) sides) shorter sides
16.4 Solving | can solve Coordinate The line segment Find the distance Identify opportunities to -Squaring negative
problems using | problems (T3) between the two points between two points on use Pythagoras’s theorem | numbers to give a
Pythagoras using forms the hypotenuse of | the coordinate plane in non-obvious contexts negative
Pythagoras a right-angled triangle. using the Pythagorean th
eorem. - A common error is
to find the midpoint



https://www.google.com/search?sca_esv=7ec80514b65b74c1&sxsrf=ACQVn080mDB9GmzRea0TXZ3oza0hW_MiAw:1707212768724&q=right-angled&si=AKbGX_rYYX5RSQWW4ITS1L-igAzur_6bQ8KUizfe7HQxZcehxYZPtWe7m_Rvolf7jmiP3sD8h8YG6NAzMFrFCtlJmrJcf6i1V9vxhE5fWtxsAJgMO7dpW60%3D&expnd=1
https://www.google.com/search?sca_esv=7ec80514b65b74c1&sxsrf=ACQVn080mDB9GmzRea0TXZ3oza0hW_MiAw:1707212768724&q=right-angled&si=AKbGX_rYYX5RSQWW4ITS1L-igAzur_6bQ8KUizfe7HQxZcehxYZPtWe7m_Rvolf7jmiP3sD8h8YG6NAzMFrFCtlJmrJcf6i1V9vxhE5fWtxsAJgMO7dpW60%3D&expnd=1
http://books.google.com/ngrams/graph?year_start=1800&year_end=2019&corpus=26&smoothing=7&case_insensitive=on&content=hypotenuse

instead of the

distance.

16.5 Using | can use Perpendicular | Perpendicular lines are Use Pythagoras in non- Identify opportunities to Not realising that
Pythagoras in Pythagorasin | (T2) often an opportunity to obvious contexts use Pythagoras’s theorem | Pythagoras theorem
contextual context Diagonal (T2) | use Pythagoras’ theorem in non-obvious contexts can also be applied
problems to other shapes

16.6 Applying | can apply Three- 3D Pythagoras is applying | Use Pythagoras theorem | Apply Pythagoras to -unable to identify
Pythagoras in Pythagoras to | dimensional Pythagoras’ theorem to to solve problemsin 3 problems in 3 dimensions | where right angles
3D solid problems in (T2) problems dimensions are on a 2D diagram
problems 3D with 3 dimensions. of a 3D shape

17.1 Labelling sides | | can label Hypotenuse Every right-angled Label sides of a right- Apply knowledge of -confusing the
of a right-angle | sides of the (T3) triangle is similar to a angled triangle and draw | construction to draw adjacent and
triangle and triangle and Adjacent (T2) | right-angled triangle accurate triangles accurate triangles opposite sides
draw accurate | draw accurate | Opposite (T2) | drawn within a unit
triangles triangles Accurate (T2) | circle. -Erasing the

construction arcs

17.2 Using | can use Sine (T3) The relationship between | Find any angle in a right- | Apply trigonometry to -Labelling a triangle
SOHCAHTOA in | SOHCAHTOA | Cosine (T3) the opposite and angled triangle from two | calculate a missing angle incorrectly
finding missing | to find Tangent (T3) | adjacent is held constant | known side lengths. on a coordinate plane
angles missing angles by a set angle - L.Jsing the ilthOI’I’ECt

17.3 Using | can use Sine (T3) Find the length of the Apply trigonometry to trigonometric
SOHCAHTOA SOHCAHTOA | Cosine (T3) opposite from the solve word problems function
to find missing | to find Tangent (T3) adjacent and given angle - Rounding the
sides missing sides (and vice versa) decimal too early

174 Solving | can solve Trigonometry | The exact Trig value for Solve problems with 90, Explore other scenarios -mixing up the exact
problems with | problems with | (T3) sin 30° = 0.5, cos 60° = | 60, 30 degrees triangle based on what is known trig values
90 60 30 90 60 30 0.5and tan 45° = 1 using Trig about sin 30°, cos 60°
degrees degrees and tan 45°

triangles




triangle using

Trig
17.5 Use | can solve Pythagoras Pythagoras theorem Solve problems using Identify opportunities to -mixing up when to
SOHCAHTOA problems (T3) involves finding missing SOHCAHTOA and use trigonometry and use Pythagoras
with using Trigonometry | sides only while Pythagoras theorem Pythagoras theorem to theorem and
Pythagoras SOHCAHTOA | (T3) trigonometry can be find missing sides and trigonometry to find
and used to find missing sides angles in non-obvious missing sides
Pythagoras and angles contexts
17.6 Use | can solve
SOHCAHTOA problems
with using
Pythagoras SOHCAHTOA
(part 2) and
Pythagoras
18.1 Angles facts | can recap Interior (T2) -Angles around a point Recap angle facts to Apply angle facts to -With the straight
(recap) angle facts total 360° calculate missing angles calculate missing angles line rule that only
-Angles on a straight-line adjacent angles are
total 180° considered
-Interior angles in a -for vertically
triangle total 180° opposite angles the
-Vertically opposite lines must be
angles are equal straight
18.2 Show angle | can show Proof (T2) Proof means to use Show angle facts using Use angle facts to prove
facts using angle facts algebra to show that a proof given scenarios
proof using proof certain property
is always true.
18.3 Rules to test | can recap Congruent Know congruency Identify when two Apply knowledge of Shapes can be
for congruency | the rules to (T2) conditions for triangles are congruent congruency to justify a congruent but in
(recap) test for triangles i.e. SSS, ASA, conjecture different

congruency

SAS, RHS

orientations




184

Show triangles
are congruent
by using angle
facts

| can show
triangles are
congruent
using angle
facts

Geometric
(T3)

Triangles are congruent
when they have exactly
the same three sides and
exactly the same

three angles.

Show triangles are
congruent using angle

facts

Use congruent triangles to
prove other geometric
results

AAA — all three

angles being equal is
NOT a condition for

triangle
congruence.




