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ngulation

The drawing shows a regular pentagon (a polygon with §
edges and vertices) with all its diagonals drawn in

The shape formed by the diagonals by themselves is known
as a star polygon or (in this case) a pentagram

Thumbnaits

How many triangles is it possible to trace out in this dia-
ram?
The triangles do not have to be different in size.

Digit Count

I all of the numbers from 1 10 100 were written down, how

many times would each of the digits (0. 1,2, . 8, 9) appear?
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You must show any working out or reasoning, simply stating an answer without a clear explanation will receive no credit.

[image: image2.png]T Fie

Acrobat Reader

[Counting Problems.pdf]
Edt_Document View Window Help

=X:]

S 8|E|1 > e s TR

[Of - ®|DEOE[D-

Thumbnaits

Colouring a Hexagon

A regular hexagon is divided up into six equilateral tria
Each of these triangles is to be coloured either black or white.

How many different ways can the colouring be done?

A colouring is different if the finished hexagon cannot be
turned around to match any other. Hexagons may not be
turned over

Dotty Triangles

Nine dots are set out in a square array with an equal distance between adjacent dots. Any three
dots (which are not in a straight line) may be joined up to make a triangle. Four examples are
shown

However, in this case we shall not consider these as being four different triangles since the
second and the fourth are the same triangle turned around and turned over. So there are only
three different triangles here

How many different triangles is it possible to draw altogether?
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Triangulation

The drawing shows a regular pentagon with all its diagonals drawn in.

How many triangles is it possible to trace out in this diagram?

The triangles do not have to be different in size.
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Necklacs

A necklace is to be made by putting some beads on a circle of
wire. Only 2 colours of beads are available - black and white
If the necklace is made up with 3 beads, then it can be done in
only 4 different ways, and these are shown
Note that, since the necklace is circular and the beads are free
tomove, it can be tumed around or turned over, without making
a different arrangement
How many arrangements are possible for

@4 ()5 (c)6beads?

Thumbnaits

A'5 by 5 square with a hole in the middle (as shown) is to be
cutinto four separate pieces - by cutting along the lines only

The four pieces must be identical to each other in size and .
shape.

How many different ways are there of doing this?
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Necklaces

A necklace is to be made by putting some beads on a circle of wire. Only two colours are available – black and white.

If the necklace is made up with 3 beads, then it can be done in only 4 different ways, and these are shown.

Note that since the necklace is circular and the beads are free to move, it can be turned around or turned over, without making a different arrangement.

How many arrangements are possible for:

(a) 4 beads

(b) 5 beads

(c) 6 beads?
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Colouring a Hexagon

A regular hexagon is divided up into 6 equilateral triangles.  Each of these triangles is to be coloured either black or white.

How many different ways can the colouring be done?

A colouring is different if the finished hexagon cannot be turned around to match any other.  Hexagons may not be turned over.

