Intent

Year:10

Subject | Math

. Spring 2 Summer 1 Summer 2
Higher : S
su bject Concepts 5 conce ptS areas: T_rigw Prior Knowledge: . Furthel.' Statistics 14 Prior Knowledge: . - Equations and Gr.aJJhs 15 Prior Knowledge: ‘ . .
Graphs of sin, cos and e Use axes and coordinates e Sampling e Understand the different types of e Simultaneous Equations and e Solve quadratics and linear equations.
(SU bstantive 1) Number tan to specify points in all e Cumulative Frequency data: discrete/continuous. inequalities on a graph e Solve simultaneous equations
knowledge) 2) Algebra Accuracy . four quadrants. o B<_)x Plots e Have _experience of inequality o Qua_dratic Equations on a Graph algebraical!y. . .
Area of any triangle e Recall and apply e  Histograms notation. e Cubic Graphs e Have practical experience of drawing
3) Geometry & Sine and Cosine rule Pythagoras’ Theorem and e  Comparing Data e Multiply a fraction by a number. circles with compasses.
Measure 3D problems trigor?ome'.cric ratios. e Understand the data handling
Transforming o Substitute into formulae. cycle.
— 4) Statistics & trigonometric graphs Takeaway Learning: Takeaway Learning: Takeaway Learning:
y '*-LZ;\\ . e Understand and use e Understand how to take a simple e Solve simultaneous equations
J.-"._,f/ \x,;\__ PrObabI l Ity upper and lower bounds random sample. graphically.
y \'". 5) Ratio & in calculations involving e Understand how to take a e Represent inequalities on graphs.
5 I-. . .-| | . trigonometry. stratified sample. e Interpret graphs of inequalities.
4 "\,\\’ ] PI’OPOF'EIOH e Understand how to find e Draw and interpret cumulative e Recognise and draw quadratic
M . _d the sine of any angle. frequency tables and diagrams. functions.
y

e Know the graph of the
sine function and use it
to solve equations.
Understand how to find
the cosine of any angle.
Know the graph of the
cosine function and use it
to solve equations.
Understand how to find
the tangent of any angle.
Know the graph of the
tangent function and use
it to solve equations.
Find the area of a triangle
and a segment of a circle.
Use the sine rule to solve
2D problem:s.
Use the cosine rule to
solve 2D problems.
Solve bearings problems
using trigonometry.
Use Pythagoras’ theorem
in 3D.
Use trigonometry in 3D.
e Recognise how changes
in a function affect
trigonometric graphs.
Recognise how changesin a
function affect
trigonometric graphs.

e Work out the median, quartiles
and interquartile range from a
cumulative frequency diagram.

e Find the quartiles and the
interquartile range from stem-and-
leaf diagrams.

e Draw and interpret box plots.

e Understand frequency density.

e Draw histograms.

e Interpret histograms.

Compare two sets of data.

e Find approximate solutions to
quadratic equations graphically.

e Solve quadratic equations using an
iterative process.

e Find the roots of cubic equations.

e Sketch graphs of cubic functions.

e Solve cubic equations using an
iterative process.

Prior Knowledge:
L]

Prior Knowledge:
L]

Circle Theorems 16
Radii and chords
Tangents
Angles in circles

Applying circle theorems

Prior Knowledge:

e Recall the words, centre, radius,
diameter, circumference, arc, sector
and segment

o Recall the relationship of the gradient
between two perpendicular lines.

e Find the equation of the straight line,

given a gradient and a coordinate.




Takeaway Learning:
L]

Takeaway Learning:
L]

Takeaway Learning:

e Solve problems involving angles,
triangles and circles.

e Understand and use facts about
chords and their distance from the
centre of a circle.

e Solve problems involving chords and
radii.

e Understand and use facts about
tangents at a point and from a point.

e Give reasons for angle and length
calculations involving tangents.

e Understand, prove and use facts about
angles subtended at the centre and
the circumference of circles.

e Understand, prove and use facts about
the angle in a semicircle being a right
angle.

o Find missing angles using these
theorems and give reasons for
answers.

e Understand, prove and use facts about
angles subtended at the circumference
of a circle.

e Understand, prove and use facts about
cyclic quadrilaterals.

e Prove the alternate segment theorem.

e Solve angle problems using circle
theorems.

Give reasons for angle sizes using

mathematical language. Find the

equation of the tangent to a circle at a

given point.

Disciplinary Knowledge

Trigonometry 13
Properties of Shape progression map

Further Statistics 14
Statistics progression map

Equations and Graphs 15
Algebra progression map

Circle Theorems 16
Properties of Shape progression map

Implementation

Common Misconceptions

Trigonometry 13
A bound endingin .4 or .49

Mixing up sin, cos and tan graphs

Not starting bearings from north

Some students may not appreciate the
fact that adjacent and opposite labels are
not fixed, and are only relevant to a
particular acute angle. In situations
where both angles are given this can
cause difficulties.

Some students may not balance an
equation such as sin35 = 4/x correctly,
believing that the next step is (sin35)/4 =
X

Some students may think that sin?9 =1 +
sinB

Some students may think that sin® means
sinx 0

Further Statistics 14
Mixing up c f diagrams with a histogram
(n+1)+2vsn=+2

Frequency instead of frequency density on axis

Some pupils may plot the cumulative frequencies against
the midpoints or lower bounds of grouped data

Some pupils may try to construct a cumulative frequency
curve by plotting the frequencies against the upper

bound of grouped data

Some pupils may try to construct a cumulative frequency
curve by joining the points with straight lines rather than

a smooth curve

Some pupils may forget to add the ‘whiskers’ when

constructing a ‘box and whisker’ plot.

Equations and Graphs 15
Y =2 and x = 2 etc misxed up
Substituting in a negative value incorrectly
Feathering the drawing of a quadratic or cubic graph
Some pupils do not rearrange the equation of a straight line
correctly to find the gradient of a straight line. For example,
they think that the line y—2x =6 has a gradient of -2.
Some pupils may think that gradient = (change in x) /
(change in y) when trying to equation of a line through two
given points.
Some pupils may think that the equation of a circle is
(x=a)*+(y-b)?>=r

Circle Theorems 16
Radius and diameter mixed up
Mixing up correct circle theorems
Not stating circle theorem correctly
Some students may think that a cyclic quadrilateral is
formed using three points on the circumference along with
the centre of the circle
Some students may not appreciate the significance of
standard geometrical notation for equal lengths and angles,
and think that lengths / angles are equal ‘because they look
equal’
Some students may not realise that they can extend the
lines on diagrams to help establish necessary facts

SEND Students

Trigonometry 13
Overview of difference between when

sine rule and cosine rule is applied

Further Statistics 14
Pre-drawn axes templates provided

Equations and Graphs 15
Pre-drawn axes templates provided



http://kangaroomaths.com/free_resources/planning/KM_MathematicsProgression_GeometryPropertiesShape.xlsx
http://kangaroomaths.com/free_resources/planning/KM_MathematicsProgression_Statistics.xlsx
http://kangaroomaths.com/free_resources/planning/KM_MathematicsProgression_Algebra.xlsx
http://kangaroomaths.com/free_resources/planning/KM_MathematicsProgression_GeometryPropertiesShape.xlsx

Enabling or

e All formulae provided with examples

e Using mathematical equipment (ruler, protractor,

e Using mathematical equipment (ruler, protractor,

Adapting the e Scaffolding worksheets to gradually build caIcuI.ator etc). ' caIcuI.ator etc). .
. to independence e Drawing a straight line e Drawing a straight line
Curriculum e Modelled examples e Using a template to draw graphs and charts e Using a template to draw graphs and charts
e Sentence starters and writing frames e Scaffolding worksheets to gradually build to e Scaffolding worksheets to gradually build to independence
independence e Modelled examples
e Modelled examples e Sentence starters and writing frames
e Sentence starters and writing frames Circle Theorems 16
e All circle theorems shared and stuck in book
e Access to interactive proof of theorems via ipad on
mymaths
e Scaffolding worksheets to gradually build to independence
e Modelled examples
e Sentence starters and writing frames
Disadvantaged e Scaffolding worksheets to gradually build e Scaffolding worksheets to gradually build to e Scaffolding worksheets to gradually build to independence
Stud to independence independence e Modelled examples
tudents e Modelled examples e Modelled examples e Sentence starters and writing frames when answering
e Sentence starters and writing frames e Sentence starters and writing frames when answering problem solving questions
when answering problem solving problem solving questions e Necessary equipment to support in lessons
questions e Necessary equipment to support in lessons
e Necessary equipment to supportin
lessons
[ ) [ ] [ ]
More Able Students e Show me an angle and its exact sine (cosine/ | ¢ Show me a box plot with a large/small interquartile range. Equations and Graphs 15
tangent). And another ... And another. And another. * Show me a sketch of an exponential graph. And another. And
e Convince me that you have chosen the correct | e What's the same and what’s different: inter-quartile range, another ...
trigonometric function median, mean, mode e What is the same and what is different: y = x? y = 2%, y=1/2x and
(When exploring sets of similar triangles and e Convince me how to construct a cumulative frequency curve y =(1/2)?
working out ratios in corresponding cases) why Always/Sometimes/Never: The median is greater than the inter- | ® Always/Sometimes/Never: The gradient of a function is constant.
do you think that the results are all similar, but quartile range e Sketch a speed/time graph of your journey to school. What is the
not the same? Could we do anything differently same and what is different with the graph of a classmate?
to get results that are closer? How could we Circle Theorems 16
make a final conclusion for each ratio? e How can you use a set square to find the centre of a circle?
e Show me a radius of this circle. And another, and another ...
(What does this tell you about the lengths? About the triangle?)
e Provide the steps for a geometrical proof of a circle theorem and
ask students to ‘unjumble’ them and create the proof, explaining
their thinking at each step
Use the ‘Always / Sometimes / Never’ approach to introduce a
circle theorem
Literacy/Numerac LITERACY Trigonometry 13 Further Statistics 14 Equations and Graphs 15
Key Words Key Words ° Key Word
Reading: Similar Categorical data, Discrete data Function, equation
Opposite Continuous data, Grouped data Linear, non-linear
Adjacent Axis, axes Parallel
Hypotenuse Population Perpendicular
Trigonometry Sample Gradient
Function Cumulative frequency y-intercept, x-intercept, root
Ratio Box plot, box-and-whisker diagram Sketch, plot
Sine Central tendency Centre (of a circle)
Cosine Mean, median, mode Radius
Tangent Spread, dispersion, consistency Tangent

Angle of elevation, angle of depression

Range, Interquartile range
Skewness

Circle Theorems 16
Key Words
Radius, radii



https://www.google.co.uk/imgres?imgurl=https://img.cdn.schooljotter2.com/sampled/7627380/900/0/nocrop//&imgrefurl=https://www.sspeterandpaulyeadon.co.uk/classes/year-6&docid=4JPMm6rB3r5ZdM&tbnid=yml0oKih0rzF1M:&vet=10ahUKEwiDtcWKnc3iAhXfA2MBHdi0BgoQMwh2KBUwFQ..i&w=900&h=755&safe=vss&bih=911&biw=1920&q=literacy%20and%20numeracy%20clip%20art&ved=0ahUKEwiDtcWKnc3iAhXfA2MBHdi0BgoQMwh2KBUwFQ&iact=mrc&uact=8

Tangent

Chord

Theorem
Conjecture
Derive

Prove, proof
Counterexample

Writing:

Writing reasoning with correct punctuation & use
of mathematical keywords & symbols.
Example of writing fluency in maths:

57\9 = sSa70
A0 0@

§MG-= J0sm¥Q

o
g =0 € ﬁ
6= g-\"(o.&n):!}g

Writing reasoning with correct punctuation & use of
mathematical keywords & symbols.
Example of writing fluency in maths:

: .10 _
Field mice: BDDx‘idD =670 I

Harvest mice: E ¥ 260 =3.25 =
200

Writing reasoning with correct punctuation & use of mathematical
keywords & symbols.
Example of writing fluency in maths:

AT qiae MRk (mLREe S Sedp 4a
2x2+x2-8x-3x-4=
% -11x -4=0

Oracy:

Incidental language based on ability groups.
Example of spoken fluency in maths:

s The graph does not pass
through the origin unlike the
graphs for sin{8) and tan(#)

« The graph repeats every 360°

e The maximum valueis 1 and
the minimum value is -1.

Incidental language based on ability groups.
Example of spoken fluency in maths:
Engs\\ ou g ‘m&\\nr medoat (38) tnan
(21 soNon WY dAR Er:j\ls\n vty
Gre oke . B

Incidental language based on ability groups.
Example of spoken fluency in maths:

A cubic graph is a graphical representation of a cubic function.
A cubicis a polynomial which has an & term
as the highest power of .

NUMERACY

Number skills
Numeracy check-up every week via:
o Maths Box weekly check-up/numeracy
starters/math-drills.com

Staff to reflect on reasoning

Number skills
Numeracy check-up every week via:
e Maths Box weekly check-up/numeracy starters/math-drills.com

Staff to reflect on reasoning

Number skills
Numeracy check-up every week via:
e Maths Box weekly check-up/numeracy starters/math-drills.com

Staff to reflect on reasoning

Digital Strategy

KM: From set squares to trigonometry
KM: Trigonometry flowchart

NRICH: Trigonometric protractor
NRICH: Sine and cosine

Hwb: Greenhouse

KM: Stick on the Maths HD1: Statistics, HD2: Comparing

Distributions

KM: Cumulative Frequency and Box Plots
NRICH: The Live of Presidents

NRICH: Olympic Triathlon

NRICH: Box Plot Match

OCR: Sampling, Analysing Data

KM: The gradient of perpendicular lines

KM: Introducing the equation of a circle

KM: The general equation of a circle

KM: The general equation of a circle

NRICH: Perpendicular lines

NRICH: At Right Angles

FMSP: Geogebra — Equation of a tangent to a circle

KM: Right angle challenge

KM: Thales Theorem

KM: 6 point circles, 8 point circles, 12 point circles
KM: Dynamic diagrams

NRICH: Circle theorems

Hwb: Cadair Idris

Hwb: Cyclic quadrilaterals

Home Learning

e Either internet based work or worksheets.
Homework to be set weekly based on
topics covered that week and/or lesson.
Work is differentiated to support the
least able and stretch the most able.

eEither internet based work or worksheets. Homework to be set
weekly based on topics covered that week and/or
lesson. Work is differentiated to support the least able
and stretch the most able.

e Either internet based work or worksheets. Homework to be set
weekly based on topics covered that week and/or lesson.
Work is differentiated to support the least able and stretch
the most able.



http://kangaroomaths.com/free_resources/teaching/geometry/set_squares_trigonometry.docx
http://kangaroomaths.com/free_resources/ks4/resources/trig_flowchart.doc
http://nrich.maths.org/5601
http://nrich.maths.org/5671
https://hwb.gov.wales/Resources/resource/51080f3f-4ee0-4607-9479-94a86226bf9c/en
http://www.kangaroomaths.com/free_resources/teaching/sotm/level8/8hd1_ewb.doc
http://www.kangaroomaths.com/free_resources/teaching/sotm/level8/8hd2_ewb.doc
http://www.kangaroomaths.com/free_resources/teaching/sotm/level8/8hd2_ewb.doc
http://www.kangaroomaths.com/free_resources/ks4/resources/autograph_boxplot.doc
http://nrich.maths.org/11007
http://nrich.maths.org/8061
http://nrich.maths.org/11002
http://www.ocr.org.uk/Images/282254-foundation-topic-check-in-12.01-sampling.docx
http://www.ocr.org.uk/Images/289113-higher-topic-check-in-12.03-analysing-data.docx
file://///fs1/Staff%20Users/o.morrison/Downloads/The%20gradients%20of%20perpendicular%20lines
http://www.kangaroomaths.com/free_resources/autograph/050AdvPure/010EqnCircleLP3.20.doc
http://www.kangaroomaths.com/free_resources/autograph/050AdvPure/012EqnCircleWS3.20.doc
http://www.kangaroomaths.com/free_resources/autograph/050AdvPure/012EqnCircleWS3.20.doc
http://nrich.maths.org/5610
http://nrich.maths.org/6461
http://tube.geogebra.org/student/b1172723#material/1172583
http://www.kangaroomaths.com/free_resources/teaching/geometry/thales_theorem.pptx
http://www.kangaroomaths.com/free_resources/teaching/app_imp_thales.docx
http://www.kangaroomaths.com/free_resources/teaching/geometry/6_point_circles.pdf
http://www.kangaroomaths.com/free_resources/teaching/geometry/8_point_circles.pdf
http://www.kangaroomaths.com/free_resources/teaching/geometry/12_point_circles.pdf
http://kangaroomaths.com/kenny4.php?page=Kshape#gsp
http://nrich.maths.org/6007
http://hwb.wales.gov.uk/Resources/resource/8a4a37a5-b513-403d-a86f-da33d8291947/en
http://hwb.wales.gov.uk/Resources/resource/e9b4ed76-b009-4f9e-8834-75eb89de3979/en

Composite Assessment

Interleaving assessments throughout the
year.

Impact

End of unit PLC assessment after each
Unit.

End of term test Autumn 2 and Spring 2.

End of year test Summer 2.

Date: | TBD

Content

Unit Test
Unit 13

Date:

TBD Content:

Unit Test
Unit 14

Autumn 2 assessment
Unit1to 13

Date:

TBD

Content:

Unit Tests
Unit 15
Unit 16




