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Artefacts for Mathematics

A collection of things to make connected with mathematics

Note that while most of these items can be satisfactorily
printed out on any basic printer, for the best results, a laser
printer (working at 600 dpi) is recommended, especially for

the first two items. One sheet requires a colour printer.

The “Training” Protactor
Thismight beuseful when starting on the measurement of angles.

There can bevery few teacherswho have not seen pupilshaving difficultieswith thetraditional
dual-scale 180° protractor. Which figure should you use? 1t was several experiencesof thiswhich
eventually prompted the question “What if there no numberson the protractor and the distance had
to be counted off?” Theresult of that line of thinking led to the sheet now offered here.

After printing amaster copy, use aphoto-copier to print off afew onto ohp acetate sheet and
then cut them out. At 10to asheet they must bethe chegpest protractorsaround. If youwant to give
them apermanent identifier, put aclass or school namein the blank space at the bottom of each
protractor before doing the photo-copying.

Don'tforget, if anyoneaskswhat itisall about, you indicatethat “ Onyour budget you couldn’t
afford to buy the oneswith numberson!”

The “Navigator” Protactor
A circular 360° protractor which bearsthe basic markings needed for dealing with bearings.

Madejust likethepreviousones, at 6 to asheet they arenot quite so cheap, but for a360° protractor,
they il offer atruly economica modd. Markingshave been cut toamimimumfor clarity of reading.
Though not offering theaccuracy of more sophisticated models, dl theeementsneeded to establish
the principlesarethere. Many will appreciate having the* W’ and‘E’ markingsdisplayed too!

The “Handy” Clinometer
To measureanglesof elevation (or depression) in some practical work.

Again, thisisintended to offer achesp way of providing each member of agroup withaworking
instrument which isaccurate enough to serve asan introduction. Inthiscase, used with care, very
good results can be obtained.

Some practical points. Asawayswith such things, it isbest to have one made up beforehand so
that all can seewhat it should look like. (“Hereisonel madelast night.”) The size of the small
rectanglefor thefront sightisnot crucia. Theholefor the back sight should beassmall aspossible
solong asit can be seenthrough. It isprobably best done done by experiment. Start withusing a
compass point and then gradually enlarging it with apencil. When it getstoo big, stick apiece of
card over it and start again!

Thread isbest for making the plumb-line; string israther clumsy. Makethe holefor the pivot-
point small (compass point again) just to allow the thread to be passed through and knotted at the
back. Thelength of thelineand size of the plumb-bob arenot crucial (within reason).

Inuse, itisbest if thework isdonein pairs. One doesthe sighting, whilethe other reads off the
angle. They then changeover. All differences should reconciled beforereturning to the classroom!
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Tower of Hanoi Puzzle

Thisisawell-known activity and has been written about in several books. Itsonedrawback for
classroom useisthat theusua pieceof equipment isnot onethat islikely tobeavailableinmultiple
copies. Thisleadstowork being done by demonstration only or by individuas. Thesheetsprovided
hereareintended to overcomethat, making it possiblefor every member of the classto have aset
very cheaply. Itissmpleto make (just some cutting and glueing) and afull classroom set doesnot
take up much roomfor storage purposes. The piecesfit oneinsidetheother.

The setsof pieces can bemadeto look alittle more attractivein useif, first of all the sheetis
photo-copied on avariety of coloured cards, and then individual s sharetwo differently coloured
cards, using one colour for the odd-numbered pieces, and the other colour for the even-numbered
pieces. Each then finishes up with an attractive 2-col our tower.

So, having madeit, what can be donewith it?

First of al solvethepuzzleasgiven. Possibly start withasmall ‘tower’, say 2 or 3 pieces, and
movethat. Thenincreasethe size by one more piece. And so on.

Next, how many movesdoesit taketo moveatower? And here we mean minimum number of
movesof course. How many movesfor different sizesof tower? A 1-tower can bedonein 1 move.
A 2-tower can bedonein 3moves. A 3-tower can bedonein ??moves. And soon. Makeatable.
The patternisnot difficult to see. Ann-tower can be donein ?? moves.

Devising asystem of recording movesisworthwhile. With the positions marked and the pieces
numbered there are obvious possibilities. Thisshould throw up someideas on theway the pieces
move. It can be made clearer if, instead of using the given board, the positions are set out asthe
verticesof an equilatera triangleand movementsarethought of asbeing either clockwise or anti-
clockwise.

Andthentherearethevariations.

Startingwithasingletower in oneposition, splititinto 2 towersinthe other 2 positions. Perhaps
with one having all the odd-numbered pieces, and the other al the even-numbered. Or split the
singletower into 3towers, say 1& 2,3& 4,and5& 6. For this, there should bean additional rule
that the bottom piece (6) must move. Always, of course, the minimum number of movesissought.

Distribute the pieces at random, but never having alarger on top of asmaller, between the
various positons, and then assembletheminto asingletower. What istheworst possible caseyou
can createfor this, that is, which situation requiresthe most movesfor re-assembly?

What happensif the number of allowed positionsisincreased (D and E?) and/or the number of
piecesisincreased?

Thereisalot to beexploredinthe Tower of Hanoi puzzle, fromjust doingit, up toafull anayss,
formulaand proof.
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The “Ten-talizer” Puzzle

Thisavariation of awell-known puzzle that has been around since the beginning of the last
century. It hasbeen produced in variousformsand with varioustitles- “The Tantalizer”, “ Instant
Insanity”, “ Drive-U-Crazy” and so on. Theobject of the puzzleisexplained on the sheet provided
for makingit. Onepractical point for group-work: it isessential that compl ete setsof four are kept
together, and asthey al look rather similar, individuals should betold to put their initals (or some
specia mark) on each of the cubes. Photo-copying them on avariety of coloured cardswould also
help.

Onegreat feature of the puzzle asgiven here, isthat it has stages, from exceedingly easy tothe
very difficult. The“real” puzzleisthelast one(No. 5) and thereisonly one solution.

Puzzles of thistype can be solved analytically and there are different ways of achieving this.
Unfortunately, accounts of these arenot easily found. One of the best was published in Chapter 7 of
Puzzlesand Paradoxesby T. H. O’ Beirne (Oxford University Press 1965) but that haslong been
out of print.

Notethat 4 different netshave been used for the cubes. Thiscouldlogically lead to the question
“How many different netsare possiblefor making acube?’

The solution to the Ten-talizer Puzzle#5 can be found from thetr ol index page under
Index to Restricted Files
and detail s about obtaining the necessary password can aso be found there.

MacMahon Tiles

Takeasguaretile. Draw initstwo diagonasto divideit into 4 compartments, each being aright-
angledisoscelestriangle. Each of these compartmentsmust be coloured inand thereare 3 colours
available(red, yellow and blue). A tilemay have asmany, or asfew colours(3, 2 or 1) asyoulike.
How many different tiles can be made? Remember, when considering different tiles, that atilemay
be turned around but not over. How can you ensure that every possible different tile has been
found, and that none has been found twice?

Thereare 24 different tiles possible under the conditions stated. They are shown on the sheet
headed MacMahon Tilesand are named after the mathematician Magor PA MacMahonwhowas
working intheearlier part of thelast century, and who speciaised in combinatorial theory.

Having discovered, and made aset, they are admirablefor some mathematical jig-saw puzzle
work. Try to arrangethem into arectangle such that all touching edgesmatchin colour. Arrange
theminto a6 by 4 rectangleinwhich, not only do al touching edgesmatchin colour, but theentire
border edgeisthe same colour al theway around. Thisisonly possiblefor a6 by 4 and, thoughiit
might seem alittledifficult at first, take heart, thereare over 12,000 different solutionspossible. A
blank gridisincluded here on which pupilscould stick their own solution. A printablesolutionis
availableinthe same place asthe Ten-talizer solution mentioned above.

Onceagain, intheclassroom situation, setsshould beidentified (with initialson the back)

Similar work can bedonewith an equilatera triangle. Divideitinto 3 compartmentsby drawing
linesfrom each vertex to the orthocentre (the point whereits 3 perpendiculars cross). Use4 colours.
Onceagain 24 different tiles can be made. These can bearranged to form ahexagon with touching
edges matching and with asingle colour around the border.
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The Reaction Timer Drop Tester
Thisgadget |eadsto apiece of work whichisboth informative and entertaining.

First it needsto be made up in sufficient quantities so that pupils can have oneeach. It isbest
printed on card, though adecent quality paper iscapable of producing reasonableresults. Asa
check on accuracy, theleft-hand strip should be 260 mm (10.24 inches) inlength, but avariation of
afew millimetresisof no consequence.

Itiseasy enoughto make, just cutting out two stripsand glueing them together. However, some
thought should be given asto how these are to be used. If they are going to be taken out of the
classroom for work to be done el sewhere (say at home) then their length and fragility makesthem
rather awkward to transport with care. Consider making themwith a“ sellotape” hingedjoinrather
thenthe more solid variety suggested intheinstructions.

Usageissimple, and one demonstration should be adequate for anyone. Work in pairs. Oneis
the‘tester’ and theother isthe‘ subject’. Thetester holdsthestrip against thewall by pressingit at
thetop. The subject holdsone of hig/her fingerspointing at, but not touching, the zero point. The
tester releasesthe holding-pressureand the subject “ stabs at thestripto stopit faling. The‘reaction
time’ of the subject can then beread off on the strip - provided it is between one-twentieth and
nearly one-third of asecond.

Givena‘freefor al’ with pupilsworkingin pairsisfun (for awhile) with various strategies
emerging from both the tester and the subject to ‘improve’ their different goas. Thetester usually
wants to make the times longer, the subject wants to make them smaller! The need for some
standardised rules should become apparent. Also, most probably, the cry will go up to determine
whoisthe*fastest gun'.

Thenitispossibleto settledown to someresearch. Theform thismight takeisvery variable.
Pupils could beleft to do their own, in or out of the classroom. Or they might be set towork in
groups, with each group focussing on aparticular aspect. Or each pupil could begiven apre-printed
formto collect dataon aswide avariety of people aspossible, and thewholelot brought together
for purposesof anaysis. How do theresultsget displayed?

Somesuggestionsfor possibleinvestigationsare

* Isthereasex difference?

* Do reaction times depend upon the hand used?

» Doesage makeadifference?

* Doestimeof day makeadifference?

» Canpeople‘learn’ or improvewith practice?

* Aregames-playersquicker than non-gamesplayers?

» What about trying it with the subject blindfolded (thetester calls* Go”)

* How doresultsfrom a‘ self-test” compare with being tested by someone el se?

Sowhat isthepoint of itall?

Onesmpleexampleof whereit mattersisindriving. A car moving at 30 mphtravels44 feetin
1 second. A reaction time of 0.25 seconds meansthe car hasmoved 11 feet before thedriver has
actualy applied thebrakes, and thenthereisthe* stopping distance’ to beadded on. (Thesestopping
distancesfor various speedsare givenintheHighway Code soit isworth having that to hand.) And
what about racing cars, or aeroplanes?

Some may wish to know the mathemati cs behind the markingson the strip. For abody starting
fromrest, accelerating solely under the action of gravity, and ignoring air-resistance, the distance
travelledisgiven by Y2 gt?

gistherate of acceeration dueto gravity and taken as 980.665 cm/sec? or 386.09 inches/sec?

Should someone ask if the weight of the Tester makes any difference, do not discourage
them from experimenting. Even Galileo had to start with thosefirst thoughts.
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Multiplication Methods
Thistopicisfrequently suggested asbeing historically interestinginitsownright, aswell asoffering
somevaluableinsightsinto working with numbers. For thoseinterested, words and phrases associated
withthistopicare
* Russian peasant method
* Vedic mathematics
» Gdlodamulltiplication
* Finger multiplication
» Using quarter-squares
 Usingtrianglenumbers
* Logarithms
* Nomograms
M ore about some of these can befoundintrol under Multiplication Methods.
Inthisunit, 3items(of historical interest) are provided which enablemultiplicationto bedonemechanicaly.
Thefirsttwoare
* Napier’'sRods
* Genallle sRods
Little needsto be said about them here, sincethey arewell covered in the accompanying noteson how
to use them. Perhapsthe point should be madethat, though they only multiply by asingledigit, itisquite
sufficient for any sizeof multiplier provided the user understandshow to breek it up into its separate units,
tens, hundredsetc. Infact, oncetherods have been set up, itisrelatively easy to read off the different
number linesthat are needed for thefinal addition sum. No work has been provided herefor usewith
these.
The slide Rule
Thisinstrument isparticularly interesting as, initstime, it was asimportant atool asthe electronic
calculator istoday. Though adideruleiseasy to usein principle, it posestwo problemsfor those whose
ability towork with numbersislessthan good. Oneisthe need to be ableto estimatethe size of theanswer
so asto put thedecimal point inthe correct place.

Theother difficulty istheability required to copewith thedifferent sub-scalesused withinany single
major scale. Thislatter arisesfrom the uneven nature of thedivisionsover thelength of themajor scale.
Typically, the 1to 2 may bedivided into ahundred parts, the 2 to 5into fifty, and the 5 to 10 into twenty
parts. Themodd offered hereusesonly two sizesof sub-division (20 and 10 parts) but eventhat smplification
will provedifficult for some. Previousdiscussion using an enlarged version on an ohp dide might help.

Thereisawealth of materia availablefrom the Web on thistopic and an excellent starting-point is

www.sliderule.ca/intro.htm

Brief Chronology

1614 Napierintroduced logarithmsto assist with multiplication. Thisrequired numbersto belooked upin
tables, added together, and the answer found by using thetable‘inreverse

1620 Edmund Gunter madearuler, marked from 1 to 10, but with the divisionsscaled logarithmically.
Thisallowed the numbersto be measured, with apair of dividers, and placed end to end, sothefinal
end-point provided the answer which could beread off ontheruler.

1621 William Oughtred madetwo copiesof Gunter’sruler and, runningthemsideby side (just likea
amodern diderule) disposed with the need for any work with dividers.

Many small improvementsweremadeover thefollowing yearsuntil

1850 Amedee Mannheim produced the design which becamethe standard’ over the next 100+ years,

until it wasdisplaced by the electronic calculator. It was hewho named the principal scalesD and C.

Over time, thediderule hasbeen produced in many shapes: circular, cylindricd, hdical; and for all manner of
specid purposesin different tradesand professions. But one principlethat underliesall of themistheideaof
alogarithmicscde.
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To make, first cut it out around the outside line.

Score and fold up on the two broken lines for the ‘back-sight’ and ‘fore-sight’.
Cut out the shaded rectangle to make the fore-sight.

Make a small hole for the back-sight. Then enlarge this hole just enough

so that it can be looked through and the front sight seen clearly.

Do NOT make it too big.

Back
sight

Make a small hole for the pivot point.

Put a piece of thread through and then tie a knot
in it at the back.

Fasten a light weight to the other end of
the thread.

Line of sight

Pivot point

Clinometer

Fore
sight
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Tower of Hanoi ~ Puzzle Pieces
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The “Ten-talizer” Puzzle

First make the 4 cubes whose nets are given here.

Cut each one out following the outside ‘solid’ line. .‘
Score and fold on the ‘broken’ lines. ° o .
Glue the tabs in their numbered order. ® oo ()
77777 . .
(] [
°

The Puzzles
There are 5 separate puzzles.
In each of them the 4 cubes have to
be set down in a straight line and all
—_— the dots showing on the 4 faces along
one side have to be added up. The
object is to make these 4 faces add
up to 10.
FIRST - Along any ONE side.
SECOND- Along any TWO sides.
THIRD - Along any THREE sides.
FOURTH - Along ALL four sides.
FIFTH, so that the 4 faces show
1, 2, 3,4 (in any order)
along ALL four sides.
(The last has only one possible solution)
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MacMahon Tiles
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Solution to a MacMahon Tile Puzzle

This just one way (out of 12,000+) of making a 6 by 4 rectangle
with the 24 MacMahon tiles, where they all match in colour along
touching edges and the border is made of only one colour.
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The
Reaction
Timer
Drop
Tester

To make,

cut out both of the oblong strips.
Then glue the top edge of the strip
with the smaller numbers on it to
the bottom edge of the other strip.
The lower strip must exactly
overlap only the shaded area up to
the dashed line.

This needs to be done with care to
ensure the accuracy of the timing.



Napier’'s Rods

To make, cut along the 12 lines indicated by arrows, and then trim off the top and bottom of each strip.

Instructions on the use of these rods are given on a separate sheet.



Napier’'s Rods
Instructions for their use

Theserodsare used for multiplication of anumber (of any length) by asingledigit number.

Consider thesum 47526 x 7
Whatever the sum, thefirst rod that isalways needed isthe one headed x (the multiplication sign) whichis
referredto astheindexrod.
Placetheindex rod down and then to theleft of it, placetherodsheaded 4 7 5 2 6 inthat order.
Godowntheindex rod tothelevel of themultiplier (7 inthiscase) andlook at that row.
Thissituation, stripped of al other linesand numbersisshown below.

x4 7 5 2 6

724314
8 9 5 74 72

Noticeitismadeup of atriangleat each end holding one number, with aset of parallel ogramsbetween them

each holding two numbers.

Theanswer to the sum can now beread off from that row, working fromright to | eft.
Starting at thetriangle on theright-hand end we have a2 write 2 (=2)
Moveleft to aparallelogram, add thetwo numbers (4 + 4) toget 8 write 8 (=82)
Moveleft to aparallelogram, add thetwo numbers (5 + 1) toget 6 write 6 (=682)

Moveleft to aparallelogram, add thetwo numbers (9 + 3) toget 12
whichmust besplitintol and2,thelis‘carried leaving2  write 2 (=2682)
Moveleft to aparallelogram, add thetwo numbers(8 + 4)
plusthe 1 that wascarriedto get 13
whichmust besplitinto1l and3,thelis‘carried’ leaving3 write3  (=32682)
Moveleft tothelast trianglewherethereisa?2
plusthe 1 that was carried makes 3 write 3  (=332682)
Andthefinal answeris
332682
Put another way, by ‘ straightening out’ the pairsof numbers 24314
ineach of theparallelograms, wecan seebetter al thatwas 89542
done wasthe addition sum shown ontheright. 332682

Notethat if the number to be multiplied containsrepeated digits, it cannot bedonewith asingle set, morerods
will haveto befound.

Historical Note

These‘rods wereinvented by John Napier (1550-1617), 8th Baron of Merchiston. Hewasa
Scottish mathematicianwho dso did alot of writing on religious métters.

Heiscredited asbeing theinventor of logarithms, which he described inabook in 1614. Though
they were not quitein theform that we know now, the principlewasthe same.

Hisrodswere produced commercialy, madeup in boneor wood of square section, with each of
thelong faces having onerod engraved upon it. In thisway it was possible to have several
numbersrepeated. Theserodsare often referred to asNapier’sbones.

Hedevised other methodswhich smplified multiplication by reducing it to addition, somebeing
moreuseful than others.

© Frank Tapson 2004 [trolHA:17]



Genaille’s Rods
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To make, cut along the 12 lines indicated by arrows, and then trim off the top and bottom of each strip.

Instructions on the use of these rods are given on a separate sheet.
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Genaille’'s Rods
Instructions for their use

Theserodsare used for multiplication of anumber (of any length) by asingledigit number.

Consider thesum 47526 x 7
Whatever the sum, thefirst rod that isaways needed isthe one headed x (the multiplication sign) whichis
referredto astheindex rod.
Place theindex rod down and then to theleft of it, placetherodsheaded 4 7 5 2 6 inthat order.
Godowntheindex rodtothelevel of themultiplier (7 inthiscase) andlook at that row.
Thissituation, stripped of all other linesand numbersisshown below.

x | 4 7 5 2 6

~
OO0k WNPEO

= O([© 00N O O
C|lO© 0N 01~
ONO O WN

Theanswer to the sum can now beread off from that row, working fromright to left.

Starting at theright-hand end thetop number isa2 write 2
Theblack trianglewhosebase‘rests' on 2 (and other numbers) ispointingto8 write 8
Theblack trianglewhosebase ‘rests on 8ispointingto 6 write 6
Theblack trianglewhosebase‘rests’' on 6ispointingto 2 write 2
Theblack trianglewhosebase‘rests on 2ispointingto 3 write 3
Theblack trianglewhosebase‘rests on 3ispointingto 3 write 3

Andthefina answeris
332682

Remember that the starting number isalwaystheright-hand topmost number in therow.

After that itissmply amatter of following the correct triangleto seewhich number itispointing at. Therewill
never be morethan two trianglesto choose from and aline has been drawn between the 9 and the 0 so asto
mark clearly which triangle each block of numbersbelongto.

Notethat if the number to bemultiplied containsrepeated digits, it cannot bedonewith asingle set, morerods
will haveto befound.

Historical Note

These'rods wereinvented by Henri Genaille, aFrench civil engineer and werefirst demonstrated
at the 20th Congress of the French Association for the Advancement of Sciencein1891. The
extent towhichthey wereused, if at dll, isnot known. They may well haveremained only avery
ingeniousnovety.

Genaille, who appearsto haveliked ‘ making things' turned hisattention to theseafter achalenge
issued by the French mathematician Edouard L ucaswho, presumably, said something to the
effect that Napier’ srodswould be much better if onedid not haveto bother to deal with either
theaddition or theneed for a‘ carry figure'.

For thisreason they are sometimesreferred asGenaille-Lucasrulers.

Genaille€' sdate of birthisnot known, but hediedin 1903.
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Slide Rule

To make
Cut out the two strips on the right.

Notice that the wider strip, which has a D in its
top left-hand corner, has its ends drawn.

The narrower strip, which has a C in its top left-
hand corner, has no apparent ends. It should
be cut the full length of the paper or card on
which it is printed. The reason for this will
become clear when it is putinto use. If, at that
time, it seems to be incoveniently long it can
be trimmed to suit.

The D strip has to be folded on the dashed line.
This is best done by using a ruler or straight
edge. Score the line and then, holding the ruler
firmly on the line bend the flap upwards. The
flap needs to be folded so as to lie on the same
side of the strip, forming a valley, as that on
which the numbers are printed.

The C strip is dropped into this valley so that
the two scales line up, and the slide rule is
then ready for use.

Instructions on the use of this slide rule are
given on a separate sheet.
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Slide Rule

Instructions for Use

Itisassumed that the Slide Rule hasbeen cut out and isready for use. Notethat thetwo identical scalesare
identified asC and D. D can bethought of asthefixed scale, and C asthe moving scale.
Smplethoughthismodd is itiscapableof doing multiplication and division, giving answersto an accuracy
of 24 gnificant figuresinall casesand, with care, to 3 significant figuresin many other cases.
Asafirst example, consider thesum 2 x 3 (always start with something to which theanswer isknown).
Thereareonly two steps:
1. Find 2 ontheD scaleand movethe C scaleto put the 1 (whichisat theleft-hand
end) inlinewiththat 2
2. Find 3 ontheC scaleand read off the number whichisinlinewithit ontheD scale.
That istheanswer. (It should be 6)
Now, without moving anything, we are ableto read off the answersto some other sumswhich
areof theform 2 x ?
For 2 x 4 wefind the4 on the C scaleand read-off 8 ontheD scale.
For 2 x 3.5 wefind 3.5 onthe C scale and read-off 7 ontheD scale.
For 2 x 4.7 wefind 4.7 onthe C scale and read-off 9.4 ontheD scale.
For 2 x 1.85 wefind 1.85 onthe C scaleand read-off 3.7 ontheD scale.
and soon.
What happenswhen wewant to do 2 x 6?1t seemsto be beyond therange of the D scale.
Theway out of thisliesin the way these scalesare made. The 1 at the left-hand end can be
considered asbeing the same asthe 1 at theright-hand end. It isasthough the scale was bent
aroundinacircle. (Indeed, somediderulesaremadeinacircular format.)

So, todo 2 x 6 we put theright-hand 1 of the C scaleinlinewiththe 2 of the D scale.
Now the 6 of the C scale should point to avaluethat ison D scale.

It does, but it does not seem to be the answer we expected!

Itis1.2 instead of 12, so what hasgonewrong?

Quitesimply, thedlideruledoesnot know about decimal points, anditisup to the user to

know wherethe decimal point must gointheanswer.

Therearedifferent waysof working thisout, but the best way isto make an estimate of thesize

of theanswer by making an approximation. Inthiscase, our estimatewould bethat 2 x 6 = 12

but we never needed thediderulefor that anyway!

Now, supposethesumhadbeen2.2x5.9  Afirst estimatefor that wouldbe2 x 6 =12

Thenwe put theright-hand 1 of theC scaleinlinewiththe 2.2 of the D scale, goalongto 5.9

onthe C scale, and seethat it pointsto 1.3 onthe D scale

Our estimatewas 12, soit must bethat 2.2 x 5.9 = 13 (itis actually 12.98)

Thosesamesettingsonthediderule, alied to theright estimate, would also dlow usto find that
220 x 5,900 = 13,000

Clearly, making good estimatesisessentia to getting accurate answersfromadiderule.

Division
Onadiderule, thisissmpler than multiplication.
Usingtheexample 6 + 3
Find 6 onthe D scaleand 3 onthe C scale.
Put the 3 under the 6
Theanswer will beshown (ontheD scale) abovethe 1 onthe C scale.
Once again, estimation playsanimportant part inwork with more‘ serious’ numbers.
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