OCL Maths Unit Plan

Subject | Mathematics | Year Group 10H Half Term: Autumn 1 (Powers and roots, Surds and irrational numbers, Indices, Standard form, Sequences)

Purpose:

Unit 1 — Powers and roots.

For this unit, students revisit square and cube numbers and being able to use the square, square root, cube, and cube root functions on a calculator, but
also being able to use a written method to find these values. Students must have a strong understanding of direct numbers. Therefore, staff should ask
key questions, such as “What is (-2) x (-2)?” followed by “(-2) x (-2) x (-2)?” They will then look at how to calculate using higher powers using both non-
calculator and calculator strategies. Students will then look in more detail at being able to find an approximate root of a number without a calculator.

Unit 2 — Surds and irrational numbers.
Having recapped on roots in Unit 1, students now delve further into roots and explore what happens when we calculate using irrational numbers. Students will start by first
exploring what is meant by a recurring decimal and converting these to fractions. They will then look at what is meant by a surd and how this links to the previous unit.
Following on from this, students will explore how they can simplify and manipulate surds.

Unit 3 — Indices.

After spending time looking at powers and roots, students will naturally then move into looking at how these powers (indices) can be manipulated. Students will spend time
exploring each of the different index laws using both numerical and non-numerical bases. Staff should look to build student’s confidence in asking themselves “What does ....
mean?” and “How else could | write ....?". At higher level, student will also look at using fractional indices and equations formed based on powers being algebraic.

Unit 4 — Standard form.

Once students have spent time exploring index laws, they will then look to apply them within this unit on standard form. Students will start by looking at how numbers can be
split (for example how 200 can be written as 2 x 100), this will then lead into being able to write numbers in standard form. Most students should be familiar with these
concepts already, they have previously covered this in Year 9 in the OCL Maths curriculum, but they will have also explored standard form within the OCL Science curriculum.
Students will also use the four operations with numbers in standard form to support them in solving problems.

Unit 5 —Sequences.

Having already covered arithmetic sequences in KS3, students will explore more complex sequences. Students will need to feel confident in knowing that the terms arithmetic
and linear are used interchangeably. They will revisit finding a nth term rule as well as being able to use it to both generate and sequence and prove if a value is within a
sequence. Students will also explore quadratic and geometric sequences, students are expected to be able to generate a quadratic sequence, find the nth term of a quadratic
sequence and identify the common ratio for a geometric sequence (including irrational numbers) and find the nth term rule for a geometric sequence. They will also need to
be able to identify triangular numbers and a Fibonacci sequence. Using discussion tasks such as “What is the same/What is different?” will encourage students to engage more
with the learning and it allows them to guide the learning more.




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 recognising different types of data and at finding averages from a list. Students will also deepen their
understanding of sampling techniques and representing data in different ways.

e Community: Students will be able to apply their knowledge of the data handling cycle to different real-world applications such as being able to make an informed
decision on which athlete might be better to pick for a team, using averages and range.

Relevant end points
-consolidating their numerical and mathematical capability and extending their understanding
of the number system to include powers and roots

- selecting and using appropriate calculation strategies to solve increasingly complex problems

extend their mathematical fluency from previous years and extend their understanding of
algebraic simplification and manipulation.

Relevant core concepts (strands)

Number + L)

Prior learning required.

Year 7 — Unit 2 — Axioms and arrays

Year 7 — Unit 3 — Factors and multiples

Year 7 — Unit 4 — Order of operations

Year 7 — Unit 5 — Positive and negative numbers
Year 7 — Unit 6 — Expressions, equations, inequalities
Year 7 — Unit 13 — Prime factor decomposition

Year 8 — Unit 1 —Sequences

Year 9 — Unit 4- Standard form

Year 9 — Unit 5 — Simplifying algebraic expressions.

OCL Science curriculum — Standard form is covered in multiple units.

Assessment Adapting and contextualising the curriculum Teacher preparation required.

e Ensure fast five/do now is accessible for LPA students; teachers can | Staff should familiarise themselves with
Interleaved Fast five/Do now — include a goal free provide hints to support students or provide True/False or multiple- | where content such as Standard form has
problem. choice questions. Provide scaffolding for the you do task. been taught in the Science curriculum
Mini whiteboard should be used for regular CFU, and where possible, discuss with the
and teachers address misconception as appropriate. e Allow students to explore similarity using the GeoGebra science teachers in the local context, how
You do task — independent practice to ensure website/app on iPad. they have taught it.
students have mastered the objective of the lesson.
Exit ticket is included at the end of each lesson and e Scaffold questions for students for the first independent task then Horizon links e.g.
can be accessed on formative. gradually remove scaffold. Indices

Post Assessment (Autumn 1)

Scale of the Universe 2

e Chunk information more for LPA students and ensure to check for Formatives
understanding after each “l do” question.



https://www.geogebra.org/m/xxuS7GFX
https://htwins.net/scale2/
https://app.formative.com/folders/63bd3a9b869fdf8c6dfbd1b0

Lessons overview:

Lesson | Title Objectives Vocabulary Declarative knowledge Procedural knowledge Conditional Misconception
1.1 | can find the
values of
squares,
cubes and . Negatives to
roots square e Recognise powers
even powers
and cube of 2,3,4,5. )
b are still
numbers. .
. e Understand the . e Solve area and negatives.
Calculating Squared (T3) . e use positive
. . meaning of . volume problems You can square
with powers | can estimate | Cubed (T3) integer powers . . .
powers and . involving squares root a negative.
and roots. values of Root (T2) and associated .
. roots. and cubes. Square rooting
roots by using real roots .
givesonly 1
square (square, cube and
numbers higher) answer.
' “3*is 3 x 4"
| can calculate
with powers
and roots.
2.1 Proving a
e Change recurring ;e‘“_‘"”;g,
ecimal is a
e know the decimals into e Solve more .
Convert | can convert . fraction can be
. ) Recurrence difference their complex
recurring recurring (T2) between rational ; roblems usin done by
decimals to decimals to Irrational (T2) d irrational corresponding Fc)onversions tog starting with
fractions. fractions andirrationa fractions and vice fove answers the fraction
numbers. versa. P : given and just
written
division.
2.2 | can derive e know the Surds of
and appl i i
Apply rules of s Surd (T3) difference . . e Solve problems dnfferent
surds rules for Irrational (T2) between rational o Simplify surds. involving surds primes can be
' calculating and irrational ’ added/subtract
with surds numbers. ed together.




6, pdp
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2.3 | can expand °
and simplif
single arI:d Y e Know what is
Expand and g Surd (T3) meant by the
simplify surds double Irrational (T2) distributive
pity " | brackets ropert
involving property
surds
2.4 o Wh
e Know thatitis * .en ..
| can . . . rationalising
. . . . Rationalise not conventional .
Rationalise rationalise . . . with more than
. . (T2) to write a e Rationalise .
denominators | denominators . . just a surd, you
involvin Surd (T3) fraction where denominators use the
'g Irrational (T2) the denominator .
expanding ic 3 surd denominator as
) it is.

2.5 Solve | can solve e Know the e Simolifv surds e Answers must
geometric area Surd (T3) different . Ratirc))n:Iise ' be given as
problems with | problems Irrational (T2) properties of 2D q inat decimals/fracti
surds. with surds and 3D shapes. enominators. on

3.1 . -

¢ E??nv\(;itczirules e  Multiply/divide
Multiply and | can multipl ) Use the rules of indices: the base
dividep ! and dividep V| Base (12) a™ x g = g™m a™ x g = gmtn * Applyalllaws of number
. . Power (T2) indices with )
numbers in number in Index (T2) . K th | int | . e Bases do not
index form. index form. nf)w. € ruies at+at=agm " N eg.er valuesin need to be the
of indices: a variety of same
a”+aqt=agm " different '

3.2 - . ituations. ici

Raising a | can raise a Base (T2) e Know the rules . sttuations * Cogfﬁuen'ts .Of
. Use the rules of indices: variables inside
power to a power to a Power (T2) of indices: man mn
power. power. Index (T2) (@™ =a™ @™ =a brackets are
e Solve complex not altered.

3.3 Calculate with |canraisean | Base (T2) e Know the rules Use the rules of indices: equations with e Negative

negative . of indices: _ 1 indices. g
expression to | Index (T2) am=— powers make
powers and a . . am
sower of a negative Reciprocal a ™= — d=a the answer
a - .
2er0. power. (T3) d=a =1 negative.




| know what a

power of O is.

3.4 Calculate with | can calculate Base (T2) e Know the rules o Fractional
with oo Use the rules of indices: indices give
fractional fractional Index (T2) of indices: ua Na)™ fractional
m —
indices. . Root (T2 - _ (nym an =(va
indices. (2) an = (Va) answers.
3.5 e Know the rules Use the rules of indices:
of indices: a™ x gt = g™t
a™ x gt = g™t am = g = gm" A. pOWEI’OJO
| can solve Base (T2) am™ +~aqt=agm ™" (@™ =a™ gives the base
Solve complex man _ mn 1 number rather
) complex Index (T2) (a =a “m
equations equations Reciprocal 1 “ am than 1.
with indices. quation P a M =— al = “3 and 3*are
with indices. (T3) a ;
al=a al = different
O _ 4
ma =1 an = (%)m values
an = (V)™
4.1 e Know the rules
Convert | can convert -, .
for writing a A negative
numbers to numbers to . e Convert numbers .
Integer (T3) number in power is only
and from and from to and from .
standard form: for negative
standard standard standard form.
x X 10Y, wherel < x < numbers.
form. form. " T
10 and y is an integer
4.2 Calculate with | | can calculate e Know the order e Solve broblems
numbers in with numbers | Integer (T3) of operations. e Perform with nrl)meers in
standard in standard e Know the laws of calculations standard form False standard
form. form. indices. involving ' form- numbers
4.3 Solve | can solve e Know the rules standard form. that appear to
roblemns with | oroblems for writing a e use a calculator resemble
iumbers in \F/)vith numbers Integer (T3) number in when appropriate standard form
standard in standard standard form: to calculate with but are not.
form form x X 10Y, wherel < x < standard form.

10 and y is an integer




Know the order
of operations.
Know the laws of

indices.

5.1 . Recognise and
Linear (T2) g
. . describe
. | can Arithmetic . . .
Recognise and . arithmetic, Continue a
2 recognise and | (T3) .
describe ; . geometric, sequence based
. describe Geometric .
various types . guadratic on the term-to-
various types | (T3)
of sequences. . sequences and term rule
of sequences. | Quadratic . )
(13) Fibonacci-type
sequences
5.2 Find the nth term
rule (position-to-
. term rule) for a
Find the nth . Know the . .)
. Linear (T2) . arithmetic
term of an | can find the . . difference
. . Arithmetic sequence.
arithmetic nth term of between term-
. . (T3) Use the nth term
sequence and | an arithmetic . to-term and
Difference "y rule of an
solve sequence. position-to-term . .
(T2) arithmetic
problems. rules.
sequence to
generate a
sequence.
53 Calculate the | I can calculate . Know that a .
Geometric . Find the nth term
nth term of the nth term geometric .
. . (T3) of a geometric
geometric of geometric . sequence has a
Ratio (T3) . sequence.
sequences. sequences common ratio.

54 Further | can calculate Know that a Find the nth term
geometric nth term of Geometric geometric of a geometric
sequences geometric (T3) sequence has a sequence
(surds as sequences Ratio (T3) common ratio. including surds as
common with surds as | Irrational (T2) Know that the common
ratio) common ratio division by an ratio.

Solve problems
involving
sequences.

Sequences can
only
add/subtract a
constant.

The common
difference is
add/subtracted

aw_n

to “n”.

The common
ratio must be
an integer.

The common
ratio can also
be division.




integer is the

Adding or
subtracting
from term to
term must
mean it is
linear.

same as
multiplying by
it’s reciprocal.
5.5
. | can . Know that Use the term-to-
Recognise and . Quadratic .
. recognise and quadratic term rule to
continue . (T3) .
. continue . sequences have continue a
quadratic . Difference g .
guadratic a common 2" quadratic
sequences. (T2) .
sequences difference. sequence.
5.6 Find the nth term
Know that rule of a
Find the nth | can find the | Quadratic . quadratic
guadratic
term of nth term of (T3) sequence.
. . . sequences have
quadratic quadratic Difference nd Generate a
a common 2 )
sequences. sequences (T2 guadratic

difference.

sequence using

the nth term rule.

The 2"
difference is
the coefficient
of “n?”




