
Number Puzzle 1 Smile0104

You will find it helpful to have 
7 small pieces of paper 
numbered 1 to 7.

1) Rearrange pieces 1 to 6 so that 
each line of three adds up to the 
same total.

2.

UD HE

2) Arrange the numbers 1 7 
so that the three numbers 
in each line add up to 
the same total.

Hint: a/pp/LU ayi ui jaqiunu D L^IM tJOi$

3) This time arrange them 
so that each line of three 
numbers adds up to 1 2.

Hint: p/noi/s £ afzznd 04 JSMSUD Jnoj(



Smile worksheet 0104

Number Puzzles 1
You will need scissors.

Cut out the numbers at the botom of the page for the following activity.

1. Arrange the numbers 1 to 6 so that each 
line of three adds upo to the same total.

2. Arrange the numbers 1 to 7 so that the three numbers in each line add up to the 
same total.

Hint:
 e/pp/u; em ui jequunu e m

3. Arrange the number 1 to 7 so that each line of three numbers adds up to 12. 

Hint:
•sim HUM noA 

eizznd 0} jaMsue MOA
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7-piece Tangram
Smile 0105

You will need a 7-piece tangram.

Little is known of the origin of the tangram.
It is probably very old, but the first mention of it in
recorded history was in Chinese books printed about 1800.

The original Chinese tangram has 7 pieces which fit 
together to make a square.

Find out how the 7-pieces can be used to make the following shapes.

© RBKC SMILE Mathematics 2005



Smile 0105

7-piece Tangram
The Tangram puzzle was invented long ago in 
China.
The puzzle is to make the black shapes below 
using all 7 pieces from the Tangram square on 
the left.
Start by making your own Tangram square.
What other shapes can you make using all 
7 pieces?
There are some more Tangram puzzles on the 
back of this card.



More Tangrams

numbers
letters



Nines
Smile Worksheet 0114

You will need colouring pencils.
1. Shade every 9th number in this 100 square.

1

11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

3. Complete this pattern 4. Complete this 
pattern of 9's.

2. Write every 9th number.

27

5. Here is the way to check the 9 times 
multiplication table. You have to add 
the tens digit to the units digit.

27 gives 2 + 7 = 9

© RBKC SMILE 2001



Columns
You will need: 100 square, red pencil, blue pencil.

Smile 0115

1)

2)

4)

Take a 1 00 square.

Shade this columnn 
red.

Here is a pattern from

12 —— > 1 + 
22 —— > 2 + 
32 
42

1

11

21

31

41

51

^
71

81

91

the
2 
2 
2

2

12

22

32

42

52

62

72

82

92

num

3
13

23

33
43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

^
85

95

6
16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38
48

58

68
78

88

98

9

19

29

39
49

59

69
79

89

99

bers in the red column:

2 
3 
4

0

20

30
40

50

60
70

80

90

100

3) Shade this column 
blue.

Copy the pattern 
and finish it.

92

5) Do the same for the numbers in the blue column:
4 ——^ 4=4 

14 ——>• 1+4=5 
24

94

6) Make another number pattern, like these, using any other column.

© RBKC SMILE 2001



Area and Perimeter 1
You will need: centimetre squared paper and scissors.

Smile 0119

1) Using centimetre squared paper draw each of these rectangles. 
Label each one with the letter shown.

B

2) Copy and complete this table.

Rectangle
A
B
C
D
E

F

G

Height (cm) Width (cm) Area (cm2) Perimeter (cm)

3) What do the rectangles have in common?

4) Which rectangle has the largest area?

5) Which rectangle has the smallest area?

© RBKC SMILE Mathematics 2005



You will need cm squared paper, scissors Smile 0119

Area and Perimeter 1
(1) Using cm squared paper draw each of these rectangles. 

Label each one with the letter shown.

B

(2) Copy and complete this table.

4

1

Rectangle

A

^—
C

D

E

F

G

Height 
cm

Width 
cm

Area 
cm 2

Perimeter 
cm

(3) What do the rectangles have in common?

(4) Which rectangle has the largest area?

(5) Which rectangle has the smallest area?



Chocolate Areas Smile 0120

These 6 bars of chocolate all have the same thickness. 
Each bar is rectangular and has a perimeter of 24cm.

• Do you think the 6 bars have the same amount of chocolate?

• Which bar of chocolate would you choose?

If you had to choose the largest rectangle with a perimeter of 20cm

... what shape would you choose?

... what would be the length of its sides?

... what area would it be?

Cut out or draw some rectangles to check your answers.

© RBKC SMILE Mathematics 2005



fcSsssgswsa Smile 0120
o

Chocolate Areas

These 6 bars of chocolate all have the same thickness.

Each bar is rectangular and has a perimeter of 24cm.

Do you think the 6 bars have the same amount of chocolate?

Which bar of chocolate would you choose?

If you had to choose the largest rectangle with a perimeter of 20cm 

... what shape would you choose? 

... what would be the length of its sides ? 

... what area would it be?

Cut out or draw some rectangles to check your answers.



Smile Worksheet 0121

100 square patterns
1

11

21

 sif

41

51

61

71

81

91

2

12

$&

32

42

52

62

72

82

92

3

lit

23

33

43

53

63

73

83

93

.V;?4.A!.
^V-%;:

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

1

11

21

31

41

51

iffi
71

81

91

2

12

22

32

42

||l

62

72

82

92

3

13

23

33

IIB
53

63

73

83

93

4

14

24

HI
44

54

64

74

84

94

5

15

35

45

55

65

75

85

95

6

Hil
26

36

46

56

66

76

86

96

ill
17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

1

11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

In this 100 square four numbers have been 
shaded. Complete this number pattern.

22 —— *

1 

2

'+

+ 

+

4 

3 =

4 

4

In this 100 square seven numbers have been 
shaded. Complete this number pattern.

7 = 7

16

25

• 1 + 6 = 

2 +

61

« Use this 100 square to make another 
number pattern by shading.

© RBKC SMILE 2001



Smile 0123

Counter Puzzle
You will need: 4 red counters and 4 blue counters, 
A puzzle for one person.

The aim of the puzzle is to swap the positions of the 
red and blue counters.
-*• Put the counters on the board.
->* Move the counters following the rules below.

Rules
* Any counter can move forwards, backwards or sideways.
• A counter can move several squares at a time.
• Diagonal moves are not allowed.
• Jumping over counters is not allowed.

©©

©

©

©

©
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Counter Pu2&le
You will need: 4 red counters and 4 blue counters.

A puzzle for one person.

The aim of the puzzle is to swap the positions of 
the red and blue counters.

• Put the counters on the board.
• Move the counters following the rules below.

Rules
• Any counter can move forwards, backwards or 

sideways.
• A counter can move several squares at a time.
• Diagonal moves are not allowed.
• Jumping over counters is not allowed.

Smile 0123

®
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Smile 0131

Matchstick Puzzles
Puzzle one:

Arrange 9 matches like this:

imove 4 matches to leave 2 
luilateral triangles.

Draw your answer.



Puzzle two:

Start with the same pattern as 
puzzle one:

Remove 3 matches to leave 2 
equilateral triangles.

Draw your answer.



Puzzle three:

Start with the same pattern as 
one:

Remove 2 matches to leave 2 
equilateral triangles.

ends not allowed.

Draw your answer.



Puzzle four:

Arrange 15 matches like this:

Remove 3 matches to leave 3 
(no loose ends).

Draw your answer.

©RBKC SMILE 1997.



Smile 0133

Cut if Line
You will need: 4 red and 4 blue counters

You must put 4 red counters on the 
square so that no two counters are on 
the same straight line.

Puzzle 2

Leave the red counters in position and 
add 4 blue counters so no two blue 
counters are in the same straight line 
either.

Draw a sketch to show your answers.
© RBKC SMILE 2001



Smile 0133

Cut cf Line
You will need: 4 red and 4 blue counters

You must put 4 red counters on the 
square so that no two counters are on 
the same straight line.

Leave the red counters in position and 
add 4 blue counters so no two blue 
counters are in the same straight line 
either.

Draw a sketch to show your answers.
© RBKC SMILE 2001



Smile 0142

Volumes of cubes
You will need centicubes.

This is a cube with edge length 1cm. 
It has a volume of 1cm3. 
(1cm x 1cm x 1cm)

Each face has an area of 1cm 2. 
(1cmx 1cm)

The cube has 6 faces so the surface area of 
the cube is 6cm2. 
(6x1 cm2)

1. Make a cube with edge length 2cm 
using centicubes.

a) What is the volume of the 2cm cube?

b) What is its surface area?

2. Make a cube with edge length 3cm using centicubes.

a) What is the volume of the 3cm cube?

b) What is its surface area?

3. Make a cube with edge length 4cm using centicubes.

a) What is the volume of the 4cm cube?

b) What is its surface area?
turn over



4. a) Copy and complete this table.

Length of each 
side of cube 
(cm)

1

2

3

4

5

6

7

8

Area of each 
face of cube
(CITI2)

1

4

9

Surface area of 
of cube
(CITI2)

6

24

Volume of 
of cube 
(cms)

1

b) The numbers in the second column are called square 
numbers.

What do you think the numbers in the fourth column 
are called?

© RBKC SMILE 2001



Smile 0143

Volumes 2
You will need: card, tracing paper and glue.

To make three identical pyramids:

a) Copy three nets onto card 
(trace or measure accurately.)

b) Cut out the nets.

c) Fold them up and make 
the pyramids.

Try to make a cube from 
the three pyramids.

The volume of each of your 
pyramids should be about 42cm3 .

So what should be the volume of 
your cube?

Measure the cube to check this.

© RBKC SMILE 2001



All Out Of Line
You will need: 25 counters: 5 red, 5 blue, 5 white and 5 yellow.

Smile 0144

Puzzle 1
Put 5 red counters on the squares so that no 2 counters are on a striaght line.

Puzzle 2
Add 5 blue counters so that no 2 blue counters are on a straight line either.

Puzzle 3
Fill the board using 25 counters (5 colours) so that no 2 counters of the same colour are in a 
straight line.

© RBKC SMILE Mathematics 2005



You will need Materials:25counters
(5 red. 5 blue, 5green ,5 white ,5 yellow)

smile
0144

All out of line

Puzzle 1
You must put 5 red counters on the squares so that no 2
counters are on a straight line.
Puzzle 2
Add 5 blue counters so that no 2 blue counters are on a
straight line either.
Puzzle 3
Fill the board using 25 counters (5 colours) so that no 2
counters OP THE SAME COLOUR are in a straight line.

Draw your answers.



Smile 0145

Tetraftexagon
You will need isometric paper, 
scissors and sellotape.



This is a net for a tetraflexagon. Draw it on isometric paper — the triatftes 2) Cut out the net. 
are all equilateral and their sides shouST 
be about 3 cm.



3) Fold along the dotted lines so that each 
fold is in the same direction.

4) The outside edges of the net are labelled 
with letters. Copy these labels onto both 
front and back of the net.

f old along the solid lines, but in the 
pposite directions from the first folds.

6) Join the edges which have the same letter 
with sellotape. Start with D to D.

Decorate the ring - if you use four different 
colours or patterns, you can make four 
different faces appear as you flex the model.



Smile 0151More 100 square patterns
You will need: a 100 square, coloured pencils.

• Take a 100 square.
• Shade the numbers as shown.
• Copy and complete the number pattern using the shaded numbers.

1

11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

III

13

23

33

43

53

63

73

83

93

4

III

24

34

44

54

64

74

84

94

5

15

1

35

45

55

65

75

85

95

6

16

26

III

46

56

66

76

86

96

7

17

27

37

II

57

67

77

87

97

8

18

28

38

48

HI
68

78

88

98

9

19

29

39

49

59

111

79

89

99

10

20

30

40

50

60

70

Hi
90

100

14- 

25- 

36- 

47- 

58- 

69- 

80-

•3=3 

4=5

• =•

• = • 

7=11

3 = 3 

5 = 5

1 = 2

Turn over



On the same 100 square:
• Shade the new line of numbers in a different colour.
• Copy and complete the new number pattern using the shaded numbers.

-*1 + 1 = 2 ————^2 = 211

22

33

44

55

66

77

88

99

2 + 2=4-

• + •=••

• + •=•• 

5 + 5 = 10-

• + •=••

• + •= •

• + •= •

• + •= •-

= 4

1+0=1

• + • = •

• + • = •

• + • = •

• + • = •

1

Hi
21

31

41

51

61

71

81

91

2

12

12!
?>;("••!::<•

32

42

52

62

72

82

92

13

23

!ii
•:&'&?.£

43

53

63

73

83

93

4

a
24

34

SI
54

64

74

84

94

5

15

:S:fiff*ftsi£:*•;*#:•$&:•

35

45

11

65

75

85

95

6

16

26

B
46

56

ill
76

86

96

7

17

27

37
ffitilip'- 
»il
57

67

ill

87

97

8

18

28

38

48

68

78

?|§:
98

9

19

29

39

49

59

Hi
79

89

W

10

20

30

40

50

60

70

llsfWr

90

100

On the same 100 square shade a different line of numbers. 
Write a number pattern using your shaded numbers.

©RBKC SMILE 1997



Smile 0151

You will need a 100 square and coloured pencils.

Take a 100 square.
• Shade the numbers as shown.
• Copy and complete the number pattern using the shaded numbers.

1
11
21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

o ——— *• o
14 ———— * 1 + 4
*}C I I I
^5 | _ | ~H I

oc ^ I I , Iob ————— H | + |

47 ———— * 4+7

=.** h I _i_ "Oo + \ +

69 >\ \+
\/«/ "^ | __ | T

pn b i I

= o

-=n —
=c —
= 11 — *
_̂ ^
_"" ^
^ i i fc

1

^
~

+
+
,
T

J.

O

5«/

1

~
=
=

~

••

-

o

2

I

On the same 100 square.
• Shade the new line of numbers in a different colour.
• Copy and complete the new number pattern using the shaded numbers.

2 =2 1

.11

21

31

41

51

61

71

81

91

2

12

22

32

42

52

62

72

82

92

3

13

23

33

43

53

63

73

83

93

4

14

24

34

44

54

64

74

84

94

5

15

25

35

45

55

65

75

85

95

6

16

26

36

46

56

66

76

86

96

7

17

27

37

47

57

67

77

87

97

8

18

28

38

48

58

68

78

88

98

9

19

29

39

49

59

69

79

89

99

10

20

30

40

50

60

70

80

90

100

On the same 100 square shade a different line of numbers. 
• Write a number pattern using your shaded numbers.
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DECIMAL 
CALCULATIONS

Smile 0153

You will need a calculator.

1
What is the cost of 73 
books at £1.72 each?

-12
29 footballs cost £68.73. 
How much are they 
each?

£1 = $2.0925 
£1 = 8.375 francs 
1 metre ~ 39.3 inches
C = 27cr 
Tt-3.142

Change these fractions 
into decimals:
2. Z. 1 3. 2_ 2. 
7 12 4 8 3 5

Arrange in order of size 
with smallest first.

-T4
Change n ^ ^ iV 
|j into decimals.

What do you notice?

With 27 equal paces 1 
cover 24 metres. 
How many paces do I 
need to cover 40 metres?

A bottle of champagne
in France costs 201
francs.
How much is this in
English money?

How much would it cost 
for 2 tennis racquets at 
£14.99 each, 3 sets of 
balls at £4.44 
per set, 2 pairs of shorts 
at £4.99 each and 
2 shirts at £9.72 each?

A person collected £2 
for charity. If the money 
came from 44 different 
people, what did each 
person give on average? 
Give your answer to the 
nearest penny.

If you go to New York 
with £76.80, how much 
would that be in local 
currency?

10
A mountain is 
3615 metres high.

What is this to the 
nearest foot?

11
A train journey from 
London to Manchester 
(189 miles) took 2 hours 
48 minutes.
Find the average speed 
of the train to the nearest 
whole number.

Find the radius of a 
circle with 
circumference 20.8cm.

Give your answer to 
2 decimal places.

© RBKC SMILE Mathematics 2005



You will need a calculate 1" Smile 0153

r-1 • I /.y INFORMATION 
LJECkfTlHl & £1 = $2 - 0925 C = 2 n r
«^ . I •• /::/ 1 = 8.375 francs n—3.142Calculations * ] m * 39 3 inches

What is the cost of 73 books at £1.72 each?

29 footballs cost £68.73. How much are they each?

Change these fractions into decimals: -r,~f~,~i~/"f","T",!? 
Arrange them in order with the smallest first.

Change 7T~,7T,77~, ........ IT into decimals. What do you notice?

With 27 equal paces I cover 24m. How many paces do I need to cover 40m.

A bottle of champagne at a top Parisian nightclub costs 201 francs. How much is this 
in English money?

How much would it cost for 2 tennis racquets at £14.99 each, 3 sets of balls at £4.44 per 
set, 2 pairs of shorts at £4.99 each and 2 shirts at £9.72 each?

^/——————————;—————————;——————
A person collected £2 for charity. If the money came from 44 different people, 
what did each person give on average? Give your answer to the nearest y p.

If you go to New York with £76.80, how much would that be in local currency?

f ̂ y
JIJj A mountain is 3615m high. What is this to the nearest foot?

I J \ A train journey from London to Manchester (189 miles) took 2 hrs 48 min. 
1 • / Find the average speed of the train to the nearest whole number.

Find the radius of a circle with circumference 20.8cm. 
Give your answer to 2 decimal places.



Smile 0155

CALCULATOR TRIAL AM) ERROR
You will need a calculator. '

The problem is to find the 2 numbers which add up to 10 and 
whose produce is 20.

( Start

Write down
2 numbers which
add up to 10.

Find their product 
and write it down.

Is the
answer very 
close to 20?.

Write down your 
answer.

Stop J

Use your answer to 
choose 2 different 
numbers which 
add up to 10.

Invent a similar problem and solve it.

© RBKC SMILE Mathematics 2005



Colculdf or Trial dftd Error Smile 0155

The problem is to find the 2 numbers 
which add up to 10 and whose product 
is 20.

START

Write down 
2 numbers 
which add up 
to 10

Find their 
product and 
write it down

Write down 
your answer

( STOP

NO
Use your answer 
to choose 2 
different numbers 
which add up 
to 10

Invent a similar problem and solve it.

©RBKC SMILE 1995.



Smile 0159

of a Trian^e
You will need: scissors and gummed paper

Draw a large triangle on a sheet of 
gummed paper and cut it out. Label the angles A, B and C.

•

Tear the triangle carefully into 3 pieces.
Fit the pieces together like this: 
No overlapping - no gaps. 
Stick them down.

You should see that the 3 angles fit together on a straight line.

1. Will the angles make a straight line if you use any triangle? 
Cut out some different triangles and try.

2. Copy and complete:

a) The 3 angles of any triangle fit together to make a I 11 I.

b) The 3 angles of a triangle add together to make I I degrees 
and this is the same as [ I,, ] right angles.
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Smile 0161

The Three Coin Problem 9
will need: 3 coins.

Here is a problem:

H H

• Put down 3 coins - all showing heads.
•wfurn the coins over two at a time.
• Try to make all the coins show tails.

H

Turn over



You should have found that it is impossible to make all the coins 
show tails. 
Try to prove it.

One way to do this would be to show every possible move that can 
be made, starting with 3 heads. 
Here is one way to start.

HHH

You do not need to go 
on foreverl

Explain why not.

©RBKC SMILE 1997.



The Three Coin Problem
You will need 3 coins.

Here is a problem.

Smile 0161

Tails (T) Tails (T)

• Put down 3 coins - all showing tails.

• Turn the coins over two at a time.

• Try to make all the coins show heads.

j You should hava found thatjs is impossible to make all the coins show heads.

• Try to prove it.

One way to do this would be to show every possible move that can be made, starting with 
3 tails.

Here is one way to start.
THH

TTT HTH

979

You do not need to go on forever! 

Explain why not.
© RBKC SMILE Mathematics 2005



Smile 0162

2,3,4,5
(5-3) + (4-2) = 1

5-4+3-2 =2

(5-2) x (4-3) = 3

=17

= 25

Use all of 2,3,4 and 5 once and once only 
to make all the numbers from 1 to 25.



Smile 0162

2,3,4,5
(5-3)^(4-1) = 1
5-4+3-2 = 2
(5 - 2) x (4 - 3) = 3

23 + 4 + 5 = 17

= 25

© RBKC SMILE Mathematics 2005

2345^j &j ~ j +J

Smile 0162

(5-3) + (4- 
5-4+3-2 = 2 
(5 - 2) x (4 - 3) = 3

23 + 4 + 5 = 17

= 25

© RBKC SMILE Mathematics 2005



Smile 0164

Patterns with 11 and 13
You will need: 2 copies of a 100 square.

Shade in the multiples of 11 
on a 100 square.

,22,33. ..

Copy and complete this pattern. Use the 100 square to help 
you.

1 + 9 = 10

2 + b = 10

11 100

Turn over



Shade in the multiples of 13 
on a 100 square.

13,26,39...

1
11
21

31
-*SSJ5*

2

12

22

32

3

HI
23

33

4

14

24

34

5

15

25

35

6

16
ililsiKi :iT>iC": 
:i*£vS5

36

7

17

27

37

8

18

28

38

9

19

29
BizjjSfa

10

20

30

40

Copy and complete this pattern. Use the 100 square to 
help you.

2 r4
13)30

3 x 1 + 7 = 10

3 x 2 + 4 = 10

13)40

13)100
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Patterns with 11 and 13
You will need 2 coopies of a 100 square. 

Shade in the multiples of 11 on a 100 square. 

11,22,33...

Smile 0164

Copy and complete this pattern. 
Use the 100 square to help you.

Ir9
11)20 

2r8

3r7
no

21

31

22

32

23

33

24

34

25 26

17

27

18

28

19

29

1 +9 = 10

2 + 8 = 10

10

20

30

11) 100

Shade in the multiples of 13 on a 100 square. 

13,26,39...

Copy and complete this pattern. 
Use the 100 square to help you.

Ir7
13)20

2r4 
13)~30

3rl 
13J40

11
21

31

12

22

32

3x1 +7 = 10

3x2+4=10

13

23

33

14

24

34

15

25

35

16

26

36

17

27

37

18

28

38

19

29

39

10

20

30

40

50

13) 100
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The Cyclic Smile 0165

You will need: pencil and compasses or a computer geometry drawing package such 
as Cabri Geometre or Geometry Inventor.

Definition: A quadrilateral whose vertices all lie on the circumference 
of a circle is called a cyclic quadrilateral.

This trapezium is a cyclic quadrilateral.

This trapezium is not a cyclic quadrilateral.

1. a) Draw another trapezium that is a cyclic quadrilateral.

b) Draw another trapezium that is not a cyclic quadrilateral.

c) Describe the conditions under which a trapezium is a cyclic quadrilateral. 
Justify your answer.

2. Investigate whether the following quadrilaterals are never, sometimes or always 
cyclic quadrilaterals.

square rectangle rhombus

parallelogram

Justify your answers using diagrams, angle properties ...
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The Cyclic Quadrilateral Smile 0165

You will need: pencil and compasses or a computer geometry drawing package such as 
Cabri or Geometry Sketchpad.

Definition: A quadrilateral whose vertices all lie on the circumference 
of a circle is called a cyclic quadrilateral.

This trapezium is a cyclic quadrilateral.
•**•»,
•>

This trapezium is not a cyclic quadrilateral.

1. a) Draw another trapezium that is a cyclic quadrilateral.

b) Draw another trapezium that is not a cyclic quadrilateral.

c) Describe the conditions under which a trapezium is a cyclic quadrilateral. 
Justify your answer.

2. Investigate whether the following quadrilaterals are never, sometimes or always cyclic 
quadrilaterals.

parallelogram square rectangle 

rhombus

Justify your answers using diagrams, angle properties, ...
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Area of a Triangle
You will need a pinboard and rubber bands.

In this triangle:

• the base is 3 units long

• the height is 4 units long

• the area is 6 square units

Make this triangle on your pinboard.

1. How long is the base?

2. What height is the triangle?

3. Count the squares to work out the area.

Copy this table. Add your results.

base height base x height
3x4 = 12

area

o o

o o

o o

o o

base

4. Make at least 5 more triangles.
Complete a row in the table for each triangle.

Look at the two columns in your table: 'base x height' and 'area'. 
What is the relationship between the two columns?



The area of any triangle is half of the base x height.

Find the base and height of these triangles and calculate the areas.

0 00 O

© RBKC SMILE 2001



Smile 0167

What sort of machine do you think this is? (x can be any number you like.) 

The drawing says that if x goes into the machine, thenx+ 4 comes out. 

So if 7 goes in then 7 + 4 comes out, i.e. 11 comes out. 

And if 19 goes in, then 19 + 4 comes out, i.e. 23 comes out.

is just a new way to say: use an add four machine.

Copy and complete: 
x ——»» x + 4

7
19
5
13
32

11
23

91
turn over



Copy and complete the arrow diagrams for these mappings:

10
6

14
4

13

62-

x-6

+
•H"

,f»

.»

"ps*

>

^12 
3

c) d) 3x

10
6

14
4

13

6*

*. 
+» 
+>

e) x-2 3x + 3
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Right-angled Triangles
Smile Worksheet 0168

Jo fihckte "tire f this

Use this method to find the areas of these right-angled triangles,
• •••••••• C\

Area =

Area =

' 3)

Area =

• 6)

• •

Area = 
. . . . . . . . . 8) . . .

Area =

Area =

• •••••

Area =

Area =
© RBKC SMILE 2001



Smile 0169

Half a Rectangle
You will need dotty paper.

The area of this triangle 
is ^of 12 squares 
= 6 squares

How would you find 
the area of this 
triangle?

It's just 2 triangles put together.

turn over



Here is one way to do it.

Area is
2 of 2 squares
= 1 square

Area is
\ of 6 squares
= 3 square

Area is
1 square + 3 squares
= 4 square

Find the area of these triangles:





HEX
You will need blue and yellow counters

Smile 0170

This is a game for 2 players.

• Blue must make a path from top to bottom.
•Yellow must make a path from side to side.

Take turns to put a counter 
in any empty hexagon.

You need not put your first counter 
at the edge;

You need not put your counter 
next to the one before.

A win for blue.

A win for yellow.

Should the person who goes first always win?

RBKC SMILE Mathematics 2005



You will need blue and yellow counters. Smile 0170

HEX
This is a game for 2 players.
1) Blue must make a path from 

top to bottom. Yellow must 
make a path from side to 
side.

2) Take turns to put a counter 
in any empty hexagon. You 
need not put your first 
counter at the edge; you 
need not put your counter 
next to the one before.

A win for blue A win for yellow

Should the person who goes 
first always win?



TV Drinks Smile 0171

This arrow diagram shows which drinks people chose last night.

Copy the arrow diagram and its title.

1.

Arrow diagram j-

drank last night
Rashid drank orange. 
What did Davindra drink?

2. John had 3 drinks. 
	What were they?

3. Who drank cider?

4. Who drank lemonade?

5. Who drank nothering?

6. Which drink was the most popular?

7. Which drink was the least popular?

8. Who had 2 drinks?

9. Who had the most drinks?

10. Which drink did John and Bill both have?

In your book draw an arrow diagram for TV programmes which your friends like to watch.

In one loop write the names of 
about 5 or 6 friends.

In the other loop write 5 or 
6 TV programmes.

Ask your friends which programmes they like to watch. 

Draw the arrows.
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Smile 0171 c

TV Drinks
This arrow shows which drinks 
people chose last night.

'Drank last night

Bill
Rashid 
Davindra 
Ann 
Helen 

I John

Orange

Coffee 
Milk 
Coke 
Cider 

^Lemonade

Copy the arrow diagram and 
its title.

1. Rashid drank orange. 
What did Davindra drink?

2. John had 3 drinks. What were 
they?

3. Who drank cider ?

4. Who drank lemonade?

5. Who drank nothing?

6. Which drink was the most 
popular?

7. Which drink was the least 
popular?

8. Who had 2 drinks?

9. Who had the most drinks?

10. Which drink did John and Bill 
both have?

TURN OVER



In your book draw
an arrow diagram for TV programmes
which your friends like to watch.

o

In one loop write the 
names of about 5 or 6 
friends.

In the other loop write 
5 or 6 TV programmes

Ask your friends which programmes 
they like to watch.

Draw the arrows.



A Match for Anyone Smile 0172

You will need matches

Make this pattern with matches.

• How many triangles are there?
• How many matches?

Make this pattern with matches

• How how many triangles?
• How many matches?

Make 5 more patterns of a single row of triangles. 
Each time:

• draw the match pattern
• record how many triangles
• record how many matches.

Make a mapping diagram like this one for your results.

number of triangles number of matches 

4 —\—————f+ 9

15

->• *
The rule 'double and add one' should work for all your 
pairs of numbers. 
Check that it does.

Use the rule 'double and add one' to complete this mapping diagram without matches, 

number of triangles number of matches 

12

15

20

50

43

•— ̂  ^o

— +- *

—> * 

— >• *

— > *

-* 51 

-+ 201

_*. 137
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A Match for Anyone

Smile 0172

Make this pattern with matches.

How many triangles are there? 

How many matches?

Now how many triangles? 

How many matches?

Make 5 more patterns of a single row of triangles. 
Each time • draw the match pattern

• record how many triangles
• record how many matches.

Make a mapping diagram like this one for your results.

) number of triangles number of matches

Can you spot a rule from your mapping diagram ?



Double 4 and add 1

Double 7 and add 1

The rule 'double and add one' should work for all your pairs of numbers. 
Check that it does.

Use the rule to complete this mapping diagram without matches if you can. 

number of triangles " number of matches

12

15

20

50

43

25

201
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Smile 0173

x2

twice

Mapping Machines
This is a 'Double' machine.

1) When 4 goes in, what number comes out?

2) If 20 comes out, what number went in?

This diagram shows what the machine does to some numbers.

double^f ^_ __ _
Draw another diagram to show what it does to 
some different numbers.

Draw different diagrams to show what happens to 
3, 4, 5 and some other numbers when you use:
a) A 'treble' (x 3) machine.
b) An 'add seven' machine.
c) A 'subtract two' machine.
d) A 'multiply by five and then add three' machine.

© RBKC SMILE Mathematics 2005

—— \

4 —

c;
\J

10 —

q

.,1
% 

7 /

r^

-MO 

-^20

^ H O

~ O 

^ t. I/I

Mapping Machines
This is a 'Double' machine.

1) When 4 goes in, what number comes out?

2) If 20 comes out, what number went in?

This diagram shows what the machine does to some numbers.

double

Smile 0173

x2

twice

3

4

10

9

1

1^

-MO 

-^20

k. i p

Draw another diagram to show what it does to 
some different numbers.

Draw different diagrams to show what happens to 
3, 4, 5 and some other numbers when you use:
a) A 'treble' (x 3) machine.
b) An 'add seven' machine.
c) A 'subtract two' machine.
d) A 'multiply by five and then add three' machine.
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Mapping Machines
Smile 0173

This is a 'Double' machine.

1) When 4 goes in, 
A what comes out?

2) If 20 comes out, 
what went in?

Double

4- 
«;\j 

10-

1*-

7-

.h. t;^ b
^ o

^20
^^1 p
^ Q

This diagram shows what the 
machine does to some numbers.

Draw another diagram to show 
what it does to some different 
numbers.

Draw different diagrams to show what happens to 3, 4, 5 and some 
other numbers when you use:

a) A 'treble' (x 3) machine.
b) An 'add seven' machine.
c) A 'subtract two' machine.
d) A 'multiply by five and then add three' machine.
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GELOSIA SMILE 0174

There are many ways to do long multiplication. One method uses Gelosia.

To multiply 154 by 23 follow these steps 
Copy this.

1 5 4

Fill in the squares. Each time multiply the number 
at the top by one of the numbers at the side. 
For example 5x3 = 15 and 4x2 = 8

1 5 4

Add diagonally.

1 5 4
2
3

Why5?

Try 1254 x 347 using the Gelosia method. 
Some of it has been done for you.

1254

4

7

The answer to the problem is 435138.

When you understand how to use the Gelosia method try these:
1) 367x33
2) 243 x 36
3) 723 x 42
4) 428 x 26
5) 2348 x 34
6) 4767 x 28
7) 369 x 472
8) 2307 x 294

If you think the Gelosia method will be useful and you want some more 
practice, make up some problems with bigger numbers.
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