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Sequences

® Fluency

@ Reasoning

@ Problem solving

1.1 Arithmetic sequences

0 Find the next three terms in these sequences.
a 4,812,165, ... b 15,18,21,24, ...
c §13,18,23, ...

9 Substitute n = 10 into these expressions.
a n+3 b 2n
c 4n-1 d 5n+6

Look at this sequence of numbers: 5, 10, 15, 20, ...

Remember: The difference between the terms shows
the times table on which the sequence is based.
Compare the times table to the sequence and work
out how to adjust it.

For example, in the sequence 5, 9, 13, 17, ... there

is a difference of four between each term, so 47 will
appear in the position-to-term formula. Every termin
the sequence is one more than the four times table,
so the nth term rule will be 4n + 1.

6 Find the formula for the nth term of these

This sequence is based on the five times table. sequences. ,
T {stterm s EX = In each case the formula is |:| n.
a 3,6,9 12,15, ...

The 2nd termis 5 x 2 = 10.
The 10th termis 5 x 10 = 50.
The nth termis 5 X n = 5n.

Snis called the formula or the position-to-term
formula for the sequence.

b 10,20, 30,40,50, ...
¢ 9,18,2736,45, ...
d 714,21,28 35, ...

@ Find the formula for the nth term of these

It is also called the formula for the nth term or the nth sequences.
term rule. In each case the formulais[ |n+1.
A'sequence in which you add or subtract the same a 3,57911,..

amount to move from one term to the next is called
an arithmetic sequence. In the arithmetic sequence
above the term-to-term rule is ‘add 5'.

9 Find the next three terms in these arithmetic

b 10,1928, 3746, ...
c 4,710,13,16, ...
d 2,3,45,6, ...

o Find the formula for the nth term of these

sequences.
a 891011, ... b 11,22,33,44, ... sequences.
¢ 60504030 . d 471013 . In each case the formula isl:ln—l.
e 9,753, ... £ 12,19,26,33, ... a 135739..
b 2,58, 11,14, ...
9 Find the missing numbers in these arithmetic ¢ 3,711 15,19, ..
Sequences. d 10,21,32,43,54, ...

a 11,13, 15,|:|, 19, ...

b 20,17 14,|:|, 8, ...

-1, 4, 9,|:|, 19, ...

@ Find the formula for the nth term of these
sequences.

¢ a 2,466,810, ...
d 614 30,38, ... b 79,1113,15, ...
e 723[ ]-5-9 .. c -1,1,3,57..
f [ ]815[ }29 .. ©) Find the formula for the nth term of these
sequences.
a 5,10,15,20,25, ...
b 1,6,11,16,21, ...
c 712,17,22,27, ...
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(® Find the formula for the nth term of these ¢ The sequence with position-to-term formula

sequences. Sn—3.
a 714,21,28,35, ... n 1 2 3 145
b 10,17 24,31,38, ... SISl 5x1-3=2 5X2-3=
¢ -1,6,13,20,27 ...
) . @ Find the first five terms of these sequences,
m Find the position-to-term formulas for these given their th term rules.
sequences: a 10n+7 b 4n+1
a 8,11,14,17,20, ... ¢ Bn-1 d 3n—c
b 1591317 ... e —37410
¢ §14,20,26,32, ...
d 2,11,20,2938, ... () Look at this sequence: 8, 13, 18, 23, 28, ...
e What type of sequence are these? a  Whatis the term-to-term rule?
. b Find the position-to-term formula for the
@ Cayleigh says the nth term of the sequence: sequence.

7, 11,15,19,23, ... is 3n+4.

- . ¢ Whatis the 100th term of the sequence?
Cayleigh is wrong. Explain why.

Which term of the sequence is 48?
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@ Find the position-to-term formulas for these e Whattype of sequence is this?
sequences. The first has been done for you.
a —2,-4,-6,-8,—10, ... nthterm=—2n () Manon is making patterns from matchsticks.
b —5-10,-15,-20,-25, ... m:
¢ -1,-4,-7-10,-13, ... — —
¢ 54321, || HEE
@ Match each position-to-term formula with the m m W m m m W m m m
correct sequence. Pattern 1 Pattern 2 Pattern 3
—-n+8 8, 16, 24,32, ... a  Copyand complete this table for the number
en+3 9,10,11,12, ... of matchsticks used in each pattern.
8n 58,11,14, ... Include the number of matchsticks Manon
3n+2 7.6,5,4,... would use if she continued to Pattern 4.

n+8 579,11, ... Pattern number n 1 2 3 4
You can use the position-to-term formula to find Number of matchsticks G

any term of the sequence.

' b  Ifthe pattern is continued, which pattern will
For example, the 20th term of a sequence with an use 25 matchsticks?

rihitenminulclof3ris b0lbecause SpXIENE0 ¢ Findthe term-to-term rule for this sequence.

@ Find the first five terms of these sequences, d  Find the position-to-term formula for the
given their position-to-term formula. number of matchsticks.
a The sequence with position-to-term formula
nto. 1.2 Other sequences
" 1 > 3 4 c eececcccccsccsccsccccccsccscccscccccss e
1+c5—=g | 45— There are many other types of sequence.

In the sequence: 1, 10, 100, 1000, ... the term-to-

b  The sequence with position-to-term term rule is multiply by 10.

formula 4n. o .
This is called a geometric sequence.
1 2 3 4 5
Ax1=4 | 4x2= 0 Are these sequences arithmetic or geometric?
In each case, what is the term-to-term rule?
a 16,8,0,-8,... b 16,8,4,2,1,...

c 1,8,64,512, ... d 0,8,16,24,...




@ Find the next three terms in these geometric
sequences.

a 1,2,48,...

b 0.03,03,3,30,...

¢ 800,400,200, 100, ...
d 021525...

Look at this sequence: 1, 1,2, 3,5, 8,13, ...

Each term in this sequence is made by adding the
two numbers before it.

This sequence is called the Fibonacci Sequence.

9 Find the next three terms in these Fibonacci-type

sequences.
a 1,235 ... b 1,3,4,7..
c 2,4,6,10, ... d 51,6,7...
e 82,10,12,...

9 Fill in the blanks in these Fibonacci-type
sequences:

a 1, 5,|:|, 11,17 28, ...
b 2, 5,7,|:|, 19,31, ...

c 314 }[ }14 ..
d [ }815] }38..

e [ ]510[ ]2540, ..
f [ [ ]9162541..

6 Lars says this is a Fibonacci-type sequence:
1,1,1,3,59,17,31, ...

Do you agree? Explain why.

e Asequence starts 4,8, ...

Jaydon says the term-to-term rule is add 4. Is he
correct? Explain your answer.

0 Look at this special sequence: 1, 4,9, 16, 25, ...
a  Whatis the name of this sequence of
numbers?
b  Whatis the position-to-term formula for this
sequence?

@ Here is a pattern of dots.

[ ]
[ ] [ X X J
[ ] [ X ] 000
[ ] [ X ] 000
Pattern 1 Pattern 2 Pattern 3

a Draw pattern 4.
b How many dots will there be in pattern 5?
¢ Which pattern will contain 101 dots?

Find the next three terms in these sequences.
a 46,913, ..

1,3,713, ...
c 818,27 35, ...
d 2,510,17 ...
e 6530,..

@ Copy and complete these sequences by writing
the missing numbers in the spaces.

a 568 15[ ..

b 40,3834 ][ ]10,...
c —-5-4-2[ 5[ ] -
d 16 }21,25[ 36, ...

m Here is another pattern of dots.

[ )
[ ] [ X J
o [ X ) 000
Pattern 1 Pattern 2 Pattern 3

a Draw pattern 4.
How many dots will there be in pattern 5?

Write down the number of dots in the first 8
patterns as a sequence.

What is the name of this sequence?
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® Fluency ® Reasoning

@ Problem solving

2.1 Straight line graphs

0 Write the coordinate of each point Ato H.

VA
c
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B >
-5 0 c X
D x i
E
. F
Q Find the value of 3x + 2 when:
a x=1 =2
c x=3 =4
e x=5

A graph with the equation y =[ ]is a horizontal line.
Every point on the line has the same y-coordinate.
The x-axis has the equation y = 0.

A graph with the equation x = ]is a vertical line.
Every point on the line has the same x-coordinate.
The y-axis has the equation x = 0.

e Give the equations of these straight lines.
a y
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@ Write the equation of the line that goes through
each set of coordinates.

a  (3,4)(3,0)(3,-7)
b (2,6)(0,6)(-2,6)
¢ (=3,-1) (1,-1) (5,~1)
d (-2,0)(~2,9) (-2,55)
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6 Sketch these straight lines, showing where they
Cross an axis.

a y=1 b x=3
c y=-5 d x=-9

Look at this equation: y = 2x + 3.
For every value of x, there is a single value of y.
For example,whenx=1,y=2x1+3soy=5.

e For each equation, find the value of y whenx = 2.
a y=2x+3 b y=5x-1

c y=3x+4 d y=10x-7

There are several ways you can display this
information. It can be shown in a table of values.

6 Copy and complete these tables:

a y=3x

X 0 1 2 3 4
Yy 6

b y=3x+1

X 0 1 2 3 4
y 10

c y=3x-2

X 0 1 2
y —2

You can also plot this information on a graph.

Plot the points and join them with a straight line
that goes through all the points and extends to the
edges of the graph. Remember, when plotting a
straight line, always use three or more points.

If a graph is a straight line, then y is a linear
function of x.

9 a Drawa graph from this table of values:

x 0 1 2 3 4
y 3 5 ? 9 11

b How can you tell from the graph that y is a
linear function of x?

e For each equation, copy and complete the table
of values and then draw a graph of the results,

using an x-axis from 0 to 6 and a y-axis from
Oto 8.

a y=x+2
0 1 2 3
Yy 4
b y=3x-1
X 0 1 2 3
y -1
c y=2x+1
0 1 2 3
y
d y=%x+2
0 2 6
y
e y=b6-x
X 0 1 3
1
f y=4-x
0 1 2 3
y

@ Kade draws the graph of the equation y =2x— 1.

W
8-

14

1 2 3 4%

-1

Kade has made a mistake. How can you tell?
Which point is incorrect?

You can use straight line graphs to find specific
values of x or y.

Copyright: Sample material
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m Here is the graph of y =2x + 3. 9 These graphs show the temperature for four

y different days.
8 a ¢ b ¢
77 < o —
6] g g
£ £
5 A °
4]
>
3 Time Time
1 c :’5: d g
I ™0 | T T 6 g
AL REEE 2 %/_\\
(] (]
- [ A
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>
4] Time Time
a  Use the graph to find the value of y when: Match each description with one of the graphs.
i x=0 i x=2 i The temperature stays warm all day.

ii  The temperature starts cool, warms up
and then cools down.

i x=-3

b  Use the graph to find the value of x when:
. . iii  The temperature starts warm and then

ioy=5 i y=-1 cools down.

i y=0 iv  The temperature starts cool and then

Copy and complete this table using the warms up.

equation y = 2x. @ This graph shows the height of a hot air balloon
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D a
b -3 | -2 | 1 0 1 2 3 during a trip.
y —4 4
[
b  Draw a graph using the points from the table 700 /
above. 600 v A
¢ Usingyour graph, find the value of y when = ]
¢ 500 \
x=1.5. = ]
£
d Find the value of x when y =—1. T 400 '7”””WfL”””””””””* NEREEREREERER
If you continued the line, would the point § 3001 c
(5, 10] lieon it?
) , 200
@ a Drawthe line y=2x— 3 with x values from
—3to 3and y values from —10 to 4. 100 \
b Do these points lie on the line? At i
. . 0 5 10 15 20 25 30 35 40
: [2’ 2] . [_1’ _5] Time (minutes)
¢ Ifyou extended the line, would these points
lie on it? a  How high is the balloon when it stops rising
e oo
i (45) i (~10,-17) for the first time~
For how long does it stop?
2.2 Real life graphs ¢ Whatis the maximum height that the
00 000 0000000000000 OO0O0O0O0OCOEOEOSOEOOEONOEONOEOSEOSEOSEOSOS OOV ba”oonreacheS?
0 Work out what each mark is worth on these axes: d Howlong does the balloon take to come
a _— down?
b 0 > 10 e Whenis the balloon at 600 m?
| |
L
0 10 When measurements are taken over time, it is
c T AR ERI difficult to know exactly what happened between
(l) £ Lll é the times when the measurements were taken.

This is shown on a graph by using a dotted line
between the points.




6 Leroy plants an apple tree.
The graph shows its growth.

How high is it after 5 years?
d When does Leroy prune the tree?

Height of apple tree
20 -

E 15 Le .

=

210 3

(3]

- -

S
o 1 2 3 4 5 6 7 8 9 10

Years after planting

a How high is the tree when Leroy plants it? b

¢ Whenisit 17 feet high?

e Inwhichyear does it grow the most?

e Janine has made an electrical heater. She takes temperature readings over time and plots the data

on a graph.
30
)
o
~ 25
3
§ 20
&
15
<
]
o 1 2 3 4 s ¢ ¥ £
Time (mir\ukes)
a Janine thinks one of her readings is wrong. Which one is this?
b What should she do about it?
¢ How should she join the data points?

6 The table gives the number of customers in a coffee shop during one week in May.

Mon

Tues

Wed

Thurs

Fri

Sat

Sun

Month
Number of customers

34

22

28

27

36

52

63

a
b
c

Show this data on a graph. Plot days on the horizontal axis and customers on the vertical axis.
On which day were there the most customers?
On which day were there the least customers?

o The table shows the hourly temperature in London on a particular day in September.

6a.m.

9a.m.

12 noon

3p.m.

6 p.m.

9p.m.

Time
Temperature (°C)

9

13

18

21

19

14

o 060 T o

Show this information on a graph.

Between which times does the temperature rise most quickly?
Between which times does the temperature fall most quickly?
Estimate for how long the temperature remains above 20 °C.
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6 Water is poured at a constant rate into each of the three containers below.
For each container, a graph has been drawn of the water depth against time.

a b c

Match each container with one of the depth—time graphs below.
i

>
>

A ii \ m

Depth of water
Depth of water
Depth of water

Time Tim'e Time
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