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Activity Notes

1 Revision

T: Let's see if you can remember how to multiply ...

(a) 3 4 7 9 6 8× × ×, , , ...

(b) 20 4 5 30 300 2 7 1000× × × ×, , , , ...

(c) 6 1 6 2 6 3 6 4 6 9 6 30 6 200× × × × × × ×, , , , , ,

T: What can we say about all the products we get when we multiply
by the number 6? (They are all multiples of 6)

5 mins

2A Multiples of 5

OS 7.1

T: Shade all the multiples of 5 on your sheet.

T (after most Ps have finished):  What is the first multiple?

P (e.g.):  10 (Wrong)

T: Who agrees?  Who disagrees?

T: Now answer the questions you see under the number grid.

2B T: What are the differences between neighbouring multiples of 5?  (5)

How can you find the 201st multiple if you know the 200th one?
( + 5 )

How can you find the 199th multiple if you know the 200th one?
( − 5 )

What is the 399th multiple of 5?
( 5 400 5 2000 5 1995× − = − = )

What are the differences between the neighbouring multiples of 6?
(6)

What is the 99th multiple of 6?( 6 100 6 600 6 594× − = − = )

15 mins

3A Using the number square
PB 7.1, Q2

3B Introducing the use of letters for numbers

T: The nth multiple of 11 is 88.  What is n ? (8)

The kth multiple of 11 is 110.  What is k ? (10)

The mth multiple of 11 is 198.  What is m ? (18)

(continued)

Multiples and Other
Sequences

23 mins

UNIT 7   Lesson Plan 1
Number Patterns
and Sequences

Mental work to 'warm up';
everyone contributing.

T asks, Ps answer, T praises.

Each P has a copy of OS 7.1.
Individual work, T monitoring.

After agreeing on the first
multiple (5), T asks P to read out
multiples of 5 up to 100.
Agreement, feedback, self-
correction.  Praising.

Whole class activity; quick
questions with quick answers.
T asks, P answers, other Ps
agree or not.  Praising.

Whole class activity; T should
allow time for Ps to think and
then volunteer answers. Ps
answer and explain.  Praising.

Individual work, monitored,
helped.  Ps work in Ex.Bs.
Checking: T asks, P answers and
explains.
Agreement, feedback, self-
correction.  Praising.

Then T asks some extra
questions to accustom Ps to
using letters.
For 3rd question, T can allow Ps
to write in Ex.Bs, but can also
ask if anyone can think of
another method (leading to
n k m+ =  for stronger Ps).
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4 Number sequences - lowest common multiple
T: In the earlier part of the lesson we dealt with two sequences ...

(writes on BB)   5,   10,   15,   20,   ...
   11,   22,   33,   44,   ...

T: What can we say about the terms of the first sequence?
(All multiples of 5)

T: And the terms of the second sequence?(All multiples of 11)

T: What are the differences between neighbouring multiples of 5?
(5)

T: What are the differences between neighbouring multiples of 11?
(11)

T: Are there any terms that are common to both sequences?
Let's put the two shaded number grids close to each other.(55)

T: Are there any others? (e.g. 110,  330)

T: Which term of the first sequence is the number 55?(11th term)

T: Which term of the second sequence is the number 55 ?(5th term)

T: What is the lowest common multiple of 5 and 11 ? (55)

30 mins  

5 Further work with sequences

T: Let's look at this sequence ...
(writes on BB):  2,   6,   10,   14,   ...

T: What do you notice? (Differences of 4)

T: So how would you find the next term?  What is it?( + 4 18, )

T: Who can give me the next three terms? (22, 26, 30)

T: And what about the next three terms in the sequence
14,  11,  8,  5,  ... ?   (on BB) (2, – 1, – 4)

36 mins

6 Constant differences

OS 7.3 Q1, 2, 5, 6 and 7

For Q1 and Q2, T can ask Ps to describe the terms of the sequence.
(Q1: odd number;  Q2:  multiples of 3)

41 mins

7 Practice at finding the next term

PB 7.2, Q3 (a), (b), (f)

45 mins
Set homework

PB 7.1, Q3

PB 7.1, Q4 (d), (e)

PB 7.2, Q2 (c), (e)

PB 7.2, Q3 (c), (e)

Whole class activity.
T asks, Ps answer, going over
questions interactively,
reinforcing Ps' understanding
from the earlier part of the
lesson.

Explanation wherever necessary.
Praising.

T introduces the concept of
'lowest common multiple'.

Multiples and Other
Sequences

Whole class activity.

T leads Ps to realise that the
differences between neighbouring
terms are the same for each pair
of terms, and also that the terms
of the sequence are not multiples
of any number.

Ps volunteer answers.  Praising.

Ps find the differences and then
give the next three terms.
Agreement.  Praising.

Task appears on OHP.  T asks
Ps (encouraging slower ones at
Q1, Q2, Q5) to come to OHP
and write in answers, giving
reasons. Others listen and agree
or disagree, helping P at OHP.
Praising.

Individual work.  Checking at
BB.
Agreement, feedback, self-
correction.  Praising.

UNIT 7   Lesson Plan 1
Number Patterns
and Sequences
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1 Checking homework

PB 7.1, Q3 (a)8, 16, 24, 32, 40, 48, 56, 64

(b) 6, 12, 18, 24, 30, 36, 42, 48

(c) 24     (d) 48, 72

PB 7.1, Q4 (d)  6000 (e)  n = 4

PB 7.2, Q2 (c)  26 (e)  21

PB 7.2, Q3 (c)  99, 116, 133 (e) 4.12, 4.26, 4.40

4 mins   

2 Mental work with sequences

T: What was the common property of the sequences we looked at
in the last lesson? (Neighbouring differences the same)

Right.  Let's see if you can continue this sequence for three more
terms:

1,  5,  9,  13,  ... (17,  21,  25)

T: Good. How did you find the terms? (Differences between
neighbouring terms are 4, so add 4 to previous term)

T: Fine.  Let's see how you get on with these:

(a) 6,  11,  16,  21,  ... (26, 31, 36)

(b) 18,  15,  12,  9,  ... (6, 3, 0)

(c) 0.2,  0.4,  0.6,  0.8,  ... (1.0, 1.2, 1.4)

(d) –13.  –10,  –7,  – 4,  ... (–1. 2, 5)

(e) 5.9,  4.7,  3.5,  2.3,  ... (1.1, –0.1, –1.3)

14 mins  

3 Sequences in context

T: We often meet sequences in real life, but may not think of
them as sequences. The next term of a sequence is not always
obvious.  Let's look at an example.

OS 7.4  Flower Beds

T: e.g. Can you tell me how to extend the n = 1 flower bed

to get the n = 2  one?

Do we have to do the same for n = 3?    ... for n = 4 ?

What do you predict for n = 5?

22 mins  

4A Drawing sequence patterns

PB 7.2, Q4 (b)

T: e.g. How many more dots are in the second pattern than in the first?
(3)

So what is the difference between these two terms of the
sequence? (3)

How many more dots are in the third pattern than in the
second? (4)

Sequences and Patterns

(continued)

UNIT 7   Lesson Plan 2
Number Patterns
and Sequences

Mental work.  T says first four
terms slowly; Ps think and then
volunteer.  T repeats terms, then
asks a stronger P to give answer
and explain so that slower Ps can
listen to the reasoning (care with
precise mathematical language).

Slower Ps need to be encouraged
to answer (a), (b) and (c).
Stronger Ps calculate (d) and (e)
in their heads, other Ps may write
in Ex.Bs.
Agreement.  Praising.

Start off with individual work,
monitored, helped.
Each P has a copy of OHP.
T asks Ps to count the number
of paving stones and write in
the answers.
Then interactive discussion led
by T about how the number of
paving stones increases, and
why.

Whole class activity.  T calls
different Ps to draw patterns.

Then T asks Ps questions.

Praising.

T points to P to answer.  Others
agree or not.

Praising.  Self-correction.
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4A So what is the difference between these two terms of the
sequence? (4)

Is it the same difference as before? (No, larger by 1)

Why?    ....  etc.

4B PB 7.2, Q4 (d)

T: Is there anything distinctive about the numbers in this sequence?

P: They're all square numbers.

 34 mins  

5A Practice with sequences

T: Let's look at these sequences.  Work out the differences and then
find the next three terms.

(a) 4,  7,  11,  16,  22,  ... (29, 37, 46)

(b) 2,  4,  8,  14,  22,  ... (32, 44, 58)

(c) 7,  8,  10,  14,  22,  ... (38, 70, 134)

(d) 32,  31,  29,  26,  22,  ... (17, 11, 4)

(e) 18,  22,  20,  24,  22,  ... (26, 24, 28)

5B T: Now let's see how you get on on your own:

(f) 6,  7,  10,  15,  22,  ... (31, 42, 55)

(g) 82,  50,  34,  26,  22,  ... (20, 19, 18.5)

(h) 10,  12,  16,  18,  22,  ... (24, 28, 30)

(i) 22,  22,  22,  22,  22,  ... (22, 22, 22)

 45 mins  

Set homework

PB 7.2, Q4, (a), (c)

PB 7.2, Q6 (d), (e)

PB 7.2, Q7 (a), (c)

T asks for volunteers (stronger Ps) to prepare a brief talk on Fibonacci
(including the original problem leading to Fibonacci's Sequence) for
the rest of the class, using notes from T (Historical Background in
'Teaching Notes') and any other sources.

Sequences and Patterns

(continued)

Praising.

While the Ps draw the four
patterns on BB they discuss the
problem and work out the
differences in increases.

The next 2 Ps continue the
sequence, at BB, and explain their
answers.  Praising.

Individual work, monitored,
helped.

Ps discuss their answers and
explain sequence of differences.

T explains why they are called
'square' numbers.

Whole class activity.  T writes
sequences on BB, one at a time,
and calls a P to BB to find the
differences. Other Ps work in
Ex.Bs.  Ps decide on rule and
another P writes the next three
terms on BB.

Agreement.  Praising.

Task appears on OHP or BB.
Individual work, monitored,
helped. Checking at BB; writing
down differences, drawing up the
rule, finding the next three terms.

Agreement, feedback, self-
correction.  Praising.

UNIT 7   Lesson Plan 2
Number Patterns
and Sequences
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1 Checking homework

PB 7.2, Q4 (a)  30, 42, 56    (c)  17, 20, 23

PB 7.2, Q6 (d)  56, 72, 90    (e)  18, 24.5, 32

PB 7.2, Q7 (a)  8    (c) 14

4 mins

2 Fibonacci's Sequence

2A Short report from P(s) about Fibonacci, including interpretation of
the problem which leads to the famous sequence.

2B Explanation of  Fibonacci's Sequence.

2C Activity 7,1 Q1 and 2

16 mins

3 Introducing number machines

PB 7.3, Q1, Q2 and more

T: Do you know what 'fruit machines' are? Usually you put a coin
into a slot, press a button, and nothing comes out!
With our machines something always comes out!

For example, this one always adds 2 to the number you put in.

T: What number comes out if you put in the number 7? (9)

T: You put in number 11? (13)

T: 29? (31)

T: OK. The next machine always subtracts 5.  What comes out
if you put in the number 8? (3)

T: You put in the number 2? (–3)

T: The next machine adds 1 to the number I put into it.
What number did I put in if the number 6 came out? (5)
... etc.

26 mins

4 Introducing letters

PB 7.3, Q3 (a), (b)

Checking, T on BB:

T: 1

P: 1 1 2+ =   (T writes)

T: 2

P: 2 1 3+ =   (T writes)
....

T: 5

P: 5 1 6+ =   (T writes)

T: (Draws in the first row of the table):  

P:  + 1

T has already asked one of Ps to
write sequences with the
differences and missing terms on
BB.  Then checking, discussion.
Agreement, feedback, self-
correction.  Praising.

Whole class activity.
When Ps understand the problem,
T leads then to write up the first
seven terms of the sequence and
draw up its rule.

Individual work, monitored,
helped.  Then checking,
discussion, agreement.  Praising.

Individual work, monitored,
helped.

Checking at BB.  T draws a
table on BB, asks one P to
answer and fills in the table.  Ps
realise the necessity of using
letters.

Number Machines

(continued)

Mental work with everyone
contributing.  (T can use more
machines and/or more numbers.)

T asks, points to a P, praises and
continues.

1 2 3 4 5 ... ...

+1 →

UNIT 7   Lesson Plan 3
Number Patterns
and Sequences
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4 T: (Writes in next column): a

P: a + 1

T: b

P: b + 1

T: n

P: n + 1

T: Right. When we describe what this machine does we'll use a letter,
for example, the letter n. So the rule for this machine is:

'You put n in and n + 1 comes out'.

We can write this as,  n n→ + 1.

(Continue in the same way with part (b):  n n n→ × 2 2  or  .)

34 mins

5A More practice

PB 7.3, Q5 (a), (c)

5B PB 7.3, Q5 (d)

41 mins

6 Double machines

T: Finally, let me introduce the very top technology:

Ladies and Gentlemen ...

(sketches a double machine on BB, e.g. × +2 3; )

..... the DOUBLE MACHINE!

Let's draw a machine and find out what we get when we put 1, 2,
3, 4, 5, ... into it.

45 mins

Set homework

(1) PB 7.3, Q3 (c)

(2) PB 7.3, Q5 (b)

(3) Write down the rule for each of the previous machines,
using letters.

(4) We have a double machine which does  + ×3 2; .
Do we get the same numbers as before when we put the
numbers 1, 2, 3, 4, 5, ... into it?

Number Machines

Whole class activity.
After Ps have decided on the
rule T encourages them to write
it using letters.

Individual work.  Checking
aloud.  Agreement, feedback,
self-correction.  Praising.

Whole class activity.
Ps work in Ex.Bs. T calls Ps
(volunteers) to fill in gaps of the
second row.
Agreement.  Praising.

UNIT 7   Lesson Plan 3
Number Patterns
and Sequences

(continued)
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1 Mental work

T: Let's see how much you have forgotten in (4) days.

M 7.1 with 'say' instead of 'find out' or 'write down'.

10 mins

2 Checking homework

(1) PB 7.3, Q3 (c)  3, 4, 5, 6, 7, ...

(2) PB 7.3, Q5 (b)  ×10

(3) Writing down the rule for the two previous machines,
using letters.     n + 2 ;    10 n

(4) Putting the numbers 1, 2, 3, 4, 5, ... into the + ×3 2;  double
machine.   8, 10, 12, 14, 16

16 mins

3A Formulae for double machines

T: Who can give me the formulae for the previous double machines?

3B PB 7.3, Q11 (b) (i) (1, 3, 5, 7, 9)

PB 7.3, Q11 (b) (ii) (7, 11, 15, 19, 23)

24 mins

4 Generating sequences

PB 7.3, Q6 (a), (b), (e)

PB 7.3, Q7 (e)

T: Let's see what sequences are generated by these formulae. Write
the terms in a table and compare them to find any sequence there
might be.

T: Can anyone tell us the properties of the 3n  sequence?
(They are multiples of 3)

Generating Sequences

Whole class activity.

T calls Ps to BB to write down
the first 5 terms of the
sequences. Ps work in Ex.Bs.
Then T asks questions to help Ps
recognise common properties of
some sequences.

n 1 2 3 4 5

3n 3 6 9 ...

3 1n + ...

3 2n − ...

5 2n − ...

(continued)

UNIT 7   Lesson Plan 4
Number Patterns
and Sequences

Mental work reinforcing topics
covered previously. T asks Ps
(particularly slower ones) for
answers.

Verbal checking of (1) and (2),
then the rules n n→ + 2  and

n n→10  are written on BB by Ps;
from now on these are referred to
as 'formulae'.

Agreement, praising.

T now draws two tables; fills first
on with data of  × +2 3;  double
machine. Then T asks a P to fill
the other with data from + ×3 2;
double machine.

Agreement, comparing. Praising.

Whole class activity.

The n n× + +( )2 3 2 3 or 

formula is straightforward, but

with n +( ) ×3 2 , Ps might

forget the order when brackets
are present. If so, T has to point
out misconception and remind
Ps of BODMAS.

Individual work.

Checking at BB. T encourages
Ps to use the wording 'formula
of the sequence' instead of
'formula of the machine'.

Agreement, feedback, self-
correction.  Praising.
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4 T: What about 3 1n +  ?
(The numbers are larger by 1 than the multiples of 3)

T: And 3 2n −  ? (Smaller by 2 than the multiples of 3)

T: And 5 2n −  ? (Smaller by 2 than the multiples of 5)

T: Are you sure? What are the multiples of 5?     (5, 10, 15, 20, 25, ...)

T: OK, you're right.  Is there any relationship between the first three
sequences?  Look at their differences.

T: What do you think are the differences for the sequence

9 3
6 1
11 2

n
n
n

−
+
− ?

Why?

32 mins

5 Further work with sequences

T: Look at these sequences:

4 3

7 2

n

n

+
−

(a) Write down what you think the differences will be
for each sequence. (4, 7)

(b) Write down the first five terms for each sequence.
(7, 11, 15, 19, 23)   (5, 12, 19, 26, 33)

(c) Write down the 10th term of each sequence.(43;   68)

39 mins

6 Finding formulae

PB 7.3, Q12 (a), (b)

T: Write down the differences under each pair of terms.

Do they change? (No)

What is the difference? (4)

What can you say about the differences? (Multiples of 4)

Is this the sequence 4 n  ? (No)

What would that sequence be? (4, 8, 12, ...)

How is that difference from this sequence?
(These terms are larger by 1 than the multiples of 4)

So what's the formula? ( 4 1n + )

Let's check this for ourselves: what does 4 1n +  give if n =1?  (5)

What is the 5th term of the formula 4 1n +  ? (21)

T: Now let's look at the second sequence. ( 3 1n − )

45 mins

Set homework

PB 7.3, Q11  (b) (iii)

PB 7.3, Q7 (d)

PB 7.3, Q8 (a), (d)

PB 7.3, Q12 (c)

Generating Sequences

When Ps have understood the
relationship (the multiple of n is
the difference), T encourages
them to explain it.  Then T gets
Ps to explain the difference 5 for
the sequence 5 2n − , and goes
on to ask further questions.

Agreement.  Praising.

UNIT 7   Lesson Plan 4
Number Patterns
and Sequences

Individual work, monitored,
helped.  Task appears on OHP or
BB, Ps work in Ex.Bs.

Checking at OHP or BB.
Discussion, agreement, feedback,
self-correction.  Praising.

Whole class activity.

T reminds Ps what they have
previously learned about
differences, and leads them to
find the formulae.

Praising.
T chooses a stronger volunteer P
to find this formula and check it
in the same way.
Agreement.  Praising.

(continued)
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1 Checking homework

PB 7.3, Q11  (b) (iii)  3, 8, 13, 18, 23

PB 7.3, Q7  (d)  5, 8, 11, 14, 17

PB 7.3, Q8  (a)  21    (d)  34

PB 7.3, Q12  (c)  5 1n +

8 mins

2 Determining the formula for general terms of sequence

2A Look at this sequence (on BB):     2,  6,  10,  14,  18,  ...

What is its formula? ( 4 2n − )

2B Now try one on your own.  Write down the formula of the

sequence (on BB):     7,  13,  19,  25,  30,  ... ( 6 1n + )

16 mins

3A Second method

T: Now we are going to learn another method for finding the formula
for the nth term of sequences which have the same differences
between each term.

T: Let's look at the first sequence we used just now.
How do you get the second term from the first one?

(By adding 4 to it)

How do you get the third term from the second?
(By adding 4 to it)

... the third from the first? (By adding 4 2×  to it)

... the fourth from the first? (By adding 4 3×  to it)

... the 11th from the first? (By adding 4 10×  to it)

What is the 101st term of this sequence?( 2 4 100 402+ × = )

What is the formula of the nth term? ( 2 4 1+ × −( )n )

Do you think this is the same as we wrote down earlier?
Who would like to prove it?

3B T: Now we'll look at the other sequence we used earlier in the lesson.
What are its differences? (6)
What is the first term? (7)
How do we get the 58th term? ( 7 6 57+ × )

How do we get the nth term? ( 7 6 1+ × −( )n )

Is it the same as we got there?
( 7 6 1 7 6 6 6 1+ × −( ) = + − = +n n n )

26 mins

Checking interactively, with Ps
repeating aloud the points they
have covered in the previous two
lessons (operation of number
machines, how to generate
number sequences, prediction of
differences of a sequence given its
linear formula, finding the (e.g.
8th) term of a sequence if its
formula is known). T asks, Ps
answer.
The final question might cause
problems for some Ps, so it is
important that it is checked
thoroughly, before going on to
similar tasks in this lesson.

Formulae for
General Terms

After detailed discussion of
Q12 (c), a slower P should be
asked to come to BB and find
this formula. T may give help.

Individual work, monitored,
helped. Checking at BB with a
slower P.  Agreement, feedback,
self-correction.  Praising.

UNIT 7   Lesson Plan 5
Number Patterns
and Sequences

Whole class activity.  T guides Ps
interactively to find the 'new'
method for writing down the
formula.  T asks, Ps think,
volunteer, answer.

Maybe a stronger P will
volunteer to come to BB and
write
2 4 1 2 4 4 4 2+ × −( ) = + − = −n n n

T encourages some slower Ps to

answer wherever possible.

Praising.
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Formulae for
General Terms

4A Further practice

PB 7.4, Q3 (b)

T: Who'd like to use the 'old' method?

Who would choose the 'new' one?

T: Before you start, make sure that the differences between each term
are the same.

T (to both Ps):

Using your own formula:

(a) write down the 8th term, (47)

(b) write down the 100th term, (599)

(c) write down the 1001st term. (6000)

4B T: Now everyone can do the next problem using the 'new' method.

PB 7.4, Q3 (e) ( 6 4 1+ −( )n )

36 mins  

5 Problems in context

T: (1) In an open-air theatre, there are 22 seats in the first row
of the trapezoid shaped auditorium.  Each row contains
more by 2 than the previous one. How many seats are
there in
(a) the 16th row,
(b) the nth row?

(2) Sue is knitting a scarf.  On the first day she knits 10 cm.
Each day she knits more by 10 cm than on the previous
day.  How many days does it take her to knit a scarf
1 m long?

45 mins

Set homework

(1) M 7.2

(2) PB 7.4, Q7 (b), (d)

T chooses two Ps who will write
down the nth term in different
ways; T divides BB into two
parts for Ps to work. Others
work in Ex.Bs, using either
method, and listen to Ps at BB
explaining.

When Ps have written down the
formulae 6 1n −  and

5 6 1+ × −( )n , T asks Ps
questions to show that they give
the same sequence.

Praising.

Individual work, monitored,
helped.
Checking: T writes formula on
BB.  Feedback, self-correction.
Praising.

Individual work.  Tasks appear
on OHP.  T monitors Ps' work
and helps slower ones, mainly to
decode the texts.

Checking, explaining,
agreement.

T reminds Ps to answer in whole
sentences.

Feedback, self-correction.
Praising.

For (2), T must dispel
misconception leading to answer
of 10 days.

Each P is given a copy of M 7.2.

UNIT 7   Lesson Plan 5
Number Patterns
and Sequences


