Big Idea: ‘Matariki’
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THE NINE STARS OF MATARIKI
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WALT: Complete matchstick patterns and create a rule

Success Criteria: 1 know...
- how to count matchsticks for each pattern
- how to create a table and complete the progression

Matchstick pattern rules video

Checking your understanding

1 Jackused matchsticks to begin a pattern of rectangles.
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shape 1 shape 2 shape 3

Write the missing words or numbers for each of these.

a Each shape shows some made with matchsticks.

b Shapelhas__ rectangle, shape 2has__ rectangles and shape 3 has ___ rectangles.
C Shapelhas__ sticks,shape 2 has __ sticks and shape 3 has ____ sticks.

d These shapes follow a sequence that is called a pattern.

2 Jane used matchsticks to make a spatial pattern of houses.
. . . . . .
How many extra
. ) . [ 3 1 . .1_ :‘ . matches are needed
to change 1 house
into 2 houses?

Copy and complete this table.

Number of houses 1 2

Number of sticks



https://www.youtube.com/watch?v=PhFhnUJIhw0

371, ER D Finding a general rule for a spatial pattern

a8 Draw the next two shapes in this spatial pattern.
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b Complete the table.

Number of triangles 1 2 3 4 5

Number of sticks required 3

¢ Complete this pattern rule: number of sticks X D = number of triangles
d How many sticks would you need for 20 triangles?

Solution Explanation
3 ¢ s s s " Follow the pattern by adding one triangle
each time.
. . . ’
L] y L] y L] y, L] y L ] y,
. . . . .
® No. of ol alals An extra 3 sticks are required to make each
triangles new triangle.
No. of
sticks 3|6 ‘ 9 ‘ 12 15
¢ number of sticks = 3 X number of triangles 3 sticks are required per triangle.

d number of sticks = 3 X 20 triangles = 60 sticks 20 triangles X 3 sticks each

Eurther work on patterns video



https://www.youtube.com/watch?v=0HgX-KiTWvE

4 a Draw the next two shapes in this spatial pattern.

W
. Y Y v . . For part c, -
check that
L] L] L] L] - L]
s . M > . M your pattern
rule works for
. . . . L] . all values in

the table.
b Copyand complete this table.

Number of crosses 1 2 3 4 5

Number of sticks

¢t Copy and complete this pattern rule: number of sticks = D X number of crosses
d How many sticks would you need for 10 crosses?

5 a Draw the next two shapes for this spatial pattern.

b Copyand complete this table.

Number of squares 1 2 3 4 5

Number of sticks

¢t Copyand complete the pattern rule:
number of sticks = I:' x number of squares
d How many sticks would you need for 12 squares?

Watch the video on patterns explanation

6 a Draw the next two shapes for this spatial pattern.
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b Copy and complete this table.

Number of How many extra

hexagons 2 3 4 5 matches would you
need to add another

Number of hexagon?

sticks

¢t Copy and complete the pattern rule:
number of sticks = |:| X number of hexagons
d How many sticks would you need for 20 hexagons?



https://www.youtube.com/watch?v=fhBe97vcSdQ

7 List the shapes (A to D) in the correct order to make a spatial pattern. (Start with the smallest shape.)
Then draw the next shape in the sequence.

A B C D

Challenge and extension

m Finding more challenging rules

8 Draw the next two shapes for this spatial pattern.
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b Copyand complete this table.

Mumber of 1 5 5 4
suares
Numberof |y |1, [xt-[] |140x2-0 | 1+00xs=0 |1+ 0x4-00

¢ Copy and complete the rule for the pattern:

nurnber of sticks = 1 + D x number of squares
d How many sticks are needed to make 30 squares this way?
¢ How many squares could be made from 25 sticks?

Solution Explanation
a - = p— - = e Add 3 sticks at s
time to complete
— - - ' - - - - each new square.
]
Count the squares,
Number of
squares 0 ‘ 1 2 3 ‘ 4 ‘ Complete the
caleulations, then
Number of| 4 |4, 34124 143x2=7 143x3=101+3x4 =13 count sticks in the
sticks diagrams to check.
& number of sticks = 1 + 3 % number of squares The number of
sticks is 1 more than
J times the number
of squares.
d 91 sticks 1+3x30=91
& 8 sguares 25-1=24,
24+3=8

Read the information given above



10 a

(]

DE’H.'H" ﬂlﬂ! next twa EllﬂPEE fﬂl’ ﬂ'.l.i.h' li]:lﬂ.tiﬂl ]:IE.ttI!ET.I.

- LT
Y 4 b How many extra
J i matches are needed
to make 1 matchstick
Copy and complete this table. into a triangle?
Mumber of
1 2 3 4
triangles

Numberof | . | 4. .Ma[] |1+ ]x2=[]|1+[Oxa=[] 1+ ]x4=]

sticks

Copy and complete the rule for this pattern:

number of sticks = 1 + [_] % number aof triangles

How many sticks are needed to make 12 trizngles this way?
How many triangles could be made from 81 sticks?

Drraw the next two shapes in this spatial pattern.
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p y p Copy the last ah&pa

” - ” and add more sticks
to maka the next
- . -
) shape.
Copy and complete this table.
Mumber of
1 2 3 4

shapes

Numberof | . | . M. |1+00x2=00|1+Ox2=[d|1+Ox4=]

sticks

Copy and complete the rule for this pattern:

number of sticks = 1 + [_| % number aof shapes

How many sticks are needed to make 20 shapes this way?
How many sl'l.apl:s could be made from 86 sticks?

planks
Draw the next two shapes in this spatial pattern. i ‘
0 fence section 1 fence section 2 fence section
Copy and complete this table.
MNumber of 0 1 5 3 4

fence sections

Mumber of 1 1'|:|_|:| 1.,|:|32_[:| 11|:|:..:3_|:| 11|:|x4-|:|

planks

Copy and complete the pattern rule: number of planks =1+ [ number of fence sections
How many planks would you need to make 9 fence sections?
How many fence sections can be made from 43 planks?

U




11 Which rule correctly describes this spatial pattern?
. . . . . .

» -

A Mumber of sticks = 7 % number of *hats'
B Mumber of sticks = 7 % number of *hats'+ 1
G Mumber of sticks = 6 % number of *hass'+ 2
0 Mumber of sticks = 6 x number of ‘*hazs'

12 Which rule correctly describes this spatial pattern?

L] L] L] L] L]

*
A Mumber of sticks = 5 % number of houses + 1
B Mumber of sticks = 6 % number of houses + 1
G MNumber of sticks = & ¥ number of houses
0 MNumber of sticks = 5 % number of houses

13 Design a spatial pattern to fit the following
number patterns,
a 4,7,10,13,...

4,812, 16, ...

3,5,7,9,...

3,6,9,12, ...

508,11, 14, ...

6,11,16,21, ...

== % O 86 O




Answers

Exercise 31
1a :\:cfu:lp;k:: b 1,23 ¢ & 10 14 ﬂz{lu‘.ia]
2
Kumber of howses 1 21 13
Mumber of matchsticks | 6 [ 11 16
da
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Humber of squares 1)2] 3|4 5|

Humber of sticks 481218 zn|

& number of sticks = 4 % nurnber of squares

d 48 stcks
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Number of haxagons 12 3] 41 8§

Number of sticks B |12 |18 24|30

£ number of sticks = 6 % number of hexgons
d 120 sticks
TEBIDLAC
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. . . . .
® [ Wumberaf crosses | 1 |2 | 3| 4] &
Numbsrofsticks | 4 | 8 12] 1620
& nurnher of shcks = 4 = number of cromses
d 40 sticks
5a = " - "
] . . A

| | O

B
LR L L o
B Number of 1 . s .
| triangles |
Humber of T+2 (1+2m2|[1+2x3 | 1+42x4
sticks =3 |=5§ =7 =

& number of sticks = 1 + 2 % number of triangles

d 25 stcks
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& -
.
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8 40 trangles




Answers

b
Number of
o 1 2 3 4
_L'm - - +
MNumber of 1+5|1+56= | 1+8=|1+56x=
slicks =6 |2=11 |3=16 |4=21
€ number of sticks = 1+ 5 % number of shapes
d 107 sticks e 17 :'.'lupl.'z-
ila ] [ o
b [ mumber of
fence 0 1 2 3 4
sections
Number of i T43 {143 | 1+3= | 143=
F|H1u =4 [2=7 3=10 |4=13
€& number of planks = 1 + 3 x number of fence sections
d 28 planks B 14 fence sctions
A
12A
13 Answers may vary.
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