The Dartboard

Yet another way of encouraging the practice of somearithmetic.

Though dartsand dartboardsareafamiliar enough idea, not everyonewill know exactly how the dartboard
‘works'. So, apreliminary talk-through will be needed to ensure there is adequate understanding of the
scoring principles before embarking on any of thiswork. To helpinthisthereisalarge drawing of aboard
fromwhich an ohp transparency can bemadeto aid in explaining the scoring system. Doubles, trebles, inner
bull (=50 or double 25) and outer bull (=25) will all haveto be covered. Some oral work will serveasa
check. Revealing or conceding the extensionsof the 2x and 3x tablesat the bottom of the sheet isamatter of
choice.

Though arangeof activitiesaregiven or suggested here only one or two will be suitablefor usewith any
particular group of pupils.

Thereisasingle sheet which provides 6 copiesof the dartboard. One usefor thiscould beto colour-in
areasinwhich thescore (with asingledart) would be

* anodd number « amultipleof 3 * aprimenumber
* amultipleof 2 « amultipleof 5 * amultipleof 7

These same sheets could al so be used to play some suitable games. Probably best if they aretwo-player
games. Likeplayerstaketurnsmarking off acell andtotalling their own scoresasthey go. No cdll canbeused
twiceand, just asinareal game, the start and finish must be on adouble. Thisshould beagameinwhichthe
first player dwayswins. Better then, instead of alowing acompletely random choiceof cdll, after thefirst cell
isoccupied thenext cdll to be occupied must beonly onemove away from the previousone. Inthiscase* one
move’ meansthat only onelinemust be crossed, no more- and not anintersection of 2 lineseither. Thinking
about thefinishing double needsto be undertakenin good time. Invite pupilsto invent their own games.

Sometime could be spent on discussing the design of the board with regard to the arrangement of the
numbers. Itisclear what theorigina designer(s) had inmind (to pendiseerrors) but arethe pendtiesequitable
over theentireboard, or istherea* better” way?

Ignoring, for themoment, thefact that the‘ cdlls differinsize; if 1 dart landsinthescoring area, what are
the probabilitiesfor any particular score? Group thetota sinto asuitableclass-interva (say 5) and show this
onabar chart. Thisinvestigation would, of course, be much better donewith areas.

Anyoneinterested in doing some programming could alsofind alot of thingsto do here.

Some Relevant Figures

Theboard isdefined by 6 concentric circlesand 20 equal-sized annular sectors. The sectorsdo not run
right through to the centre of the board, but stop at outer edge of the circle enclosing the outer bull. The
respectivediameters, incm, of thecirclesaregivenin The Dartboard ~ 3

The rather awkward-looking numbers arise from the fact that they are converted from the origina
specificationswhich were, of course, ininches.

Thereare 82 distinct scoring areas but only 6 different shapesand sizes.

With 3 darts, nearly al the scoresfrom 1 to 180 are possible, but there are 9 scores between 160 and 180
which cannot be obtained. M ost of the scores can be obtained in morethan oneway - 60 isthe scorewhich
can be obtained inthe greatest number of different ways(627) and thereare 41,664 different waysaltogether
of scoring.

Gamesareusualy playedto atotal of 301, 501 and 1001 (for team games).



The Dartboard

Some historic and Social Notes

Dartsareavery oldidea. They were, andin someplacestill are, used asashort-rangeweapon aongside
the spear. Thereisno record of how they came to be brought indoorsfor agame, but it isvery easy to
conjecture on how it came about. Referencesto their usein actually playing gamesare very scattered and
usualy do no morethan give apassing mention. For example:

A 12th century note on amusements practised by young L ondonerson holiday mentions* the casting of
stones, dartsand other missiveweapons”. [But werethey playing games?| Later, the court of CharlesV1 of
France(c.1400) isrecorded asamusing itsalf with “wrastling and thedart”. It isal so known that AnneBoleyn
(c.1530) gave Henry V111 aset of dartsasapresent. [ Perhaps she made the mistake of winning their first
game?] ThePilgrim Fathers (1620) are said to have taken dartswith them to the New World.

Coming to moremoderntimes, thegameof dartswascertainly widely playedin public housesintheearly
1900's. However, for thefirst half of the 20th century therewerewide variationsintheboardsand rulesused
for playing the game. Not until about 1930 did some degree of standardisation start to taken place. And this
cameabout through theintroduction of national competitions, ofter sponsored by newspapers. Therearenow
very well-defined rules covering all aspectsof thegame, and it hasbecomeinternationa in scope.

For further information try doing asearch onthe Web, thereislotsthere.

Some variations of the Dartboard

Themodern standard or “L ondon” board hasa
a overal circular scoring area of 34.2 cm
diameter andisshown e sawherethroughout this
unit. Other boardsthat have been used are

The“Manchester” hasonly a25cmdiameter scoring circle.
Compared with the standard, it has no trebles ring, the

numbering order isdifferent, thedoublesringisnarrower and
thebull issmdler. Itisshowninthediagramontheright.

The*Yorkshire” hasthesameszeand numbering
asastandard board but with no treblesring or
outer bull.

5 15

The“Fives’ board 20 10

The* Target” board
10 20 shownontheright
probably existsnow
only inmemory. But
15 5 waslikely just what
thevery earliest
boardswerelike.

20 10

Thelinefromwhichthedartsarethrown (about 8 or 9 feet) isaset distance measured obvioudy from
the plane of the dart-board. [Obvious?] Thereisarecorded instance of one league in which the
distance of thethrowing-linewasmeasured inastraight linefromthebull. [ Perhagpsthe organiserswere
closat Pythagoreans?] Thisthrowing lineisknown asthe'oche’ (pronounced ockey)

© Frank Tapson 2004 [trolXF:2]



The Dartboard ~1

Completethetableto show what scorescan be obtained from throwing asingledart, and
how it may be done. Notethat not all of the scoreslisted can be obtained from onedart.
Thefirst four have been filled in.

Sngle Double Treble

Score | Snge Double Treble Score
1 1 31
2 2 1 32
3 3 1 33
4 4 2 34
5 35
6 36
7 37
8 38
9 39

10 40
11 41
12 42
13 43
14 44
15 45
16 46
17 47
18 48
19 49
20 50
21 51
22 52
23 53
24 54
25 55
26 56
27 57
28 58
29 59
30 60
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The Dartboard ~ 2

Inall of these questions, assumethat every dart thrown
landsin ascoring areaof the board.
Abbreviationsused are d, t, b, 0 whichstandfor *double’,
‘treble’, ‘bull’ and‘ outer’ respectively.
So, d3 wouldbeadouble3(=6)
t5 wouldbeatreble5 (= 15)
b  would beascoreof 50 (= d25)
0 wouldbeascoreof 25

A number by itself isasinglescore.

So, threedartswhichlandin
7,d3,t5 means 7+ 6+ 15
for atotal scoreof 28

Whenlookingfor ‘different’ throws, changingthe
order does not make any difference.

So, d3,7,t5 isthesameas 7, d3, t5

but, 6,7,t5 isdifferentfrom d3,7,t5

1. What arethehighest and |owest scores possiblewith
(@ 1ldart (b) 2darts (c) 3darts?

2. With1dartitispossibleto score8intwodifferent ways- as 8 or as d4
What scoreisit possibleto getinthreedifferent wayswith 1 dart?

3. With2dartsitispossibleto score5in six different ways. Theseare
1+4 2+3 1+d2
dli+3 dl+tl 2+11

With 2 dartsitispossibleto score 7 in ninedifferent ways. List them.
4. Inhow many different waysisit possibleto score 6 with 3 darts?

5. Copy and completethistableto show in how many different wayseach of the
scoresfrom 1to 10 can beobtained using 1, 2 and 3 dartsrespectively.

Score 1 2 3 4 5 6 7 8 9 10

1dart 1 2
2darts O 1 2 12
3dats O 0 1 2 21

6. Therulesof dartsrequirethat aplayer must start and finish with adouble.
List how aplayer might achievethefollowing tota sin thestated (minimum)
number of throws.

@ 301lin6throws (b) 501in9 (© 1001in7throws.

7. With 3dartsall scoresup 160 are obtainable (except 0, 1, 2 if all must score)
and the maximum possibleis 180 (t20, t20, t20). However, there are some
scores between 160 and 180 which cannot be made. What arethey?

8. Thereare 20 sectorson the board, so any 5 adjacent sectors make up aquarter

of the board. Which quarter of the board givesthe highest total whenthe
numbersaround itsoutside edge are added up?
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The Dartboard ~ 3

Thesix circlesof adartboard, fromlargest to smallest,
havethefollowing diameters.
All aregivenincmto 2 decimal places.
33.65
31.75
20.96
19.05
3.18
1.27

1. Thereare82distinct scoring areas on thedartboard, but only 6 different shapes
and sizes. These 6 areidentified on the diagram above by theletters‘a to‘f’.
Calculate the areas of each of these 6

Cdculatethetota areainwhich, withasingledart:

2.  Anyvaueatdl (from 1to 60)isscored
3. A'double isscored.
4.  A‘treble’ isscored.
5. 60isscored
6.  38isscored
7.  lisscored
8. 17isscored
9.  3isscored
10.  2isscored
11.  morethan 41lisscored
12. lessthan 23isscored

13. Whenasingledart isthrown (at random) at adartboard, what isthe probability
that ascoreof 50 or lesswill berecorded?
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