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Egyptian numerale

One of the oldest known numeral eysteme wae deviced by the ancient Egyptians.
They uced hierogly phe to reprecent numbere that uced the bace of 10 ac we do today.
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Unite are chown  {()'¢ are chown 100%¢ are chown  1000’e are chown
ac a single ctroke g g catila hobble ac a coil of rope a¢ g lotue flower

10,000¢ are chown 100,000"¢ are chown 1000,000’s are chown

ac g finger ac a tadpole ac 3 god with upraiced arme
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Try writing your age or telephone number. How many eymbole did you nead?

Decign your own numeral eyetem uging pictures. Write a key explaining the
value of each eymbol and ack a friend to write the humber of their houce uging
your humber eyetem!




Addition and Subtraction

The ancient Egyptiane kept careful recorde of datee, meacuremaente and accounte.

The cign for addition wage a pair of lege walking forward { \

A The cign for cubtraction wae a pair of lege walking backwarde

Try these 4 gume writing the angwer in Egyptian numerale
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Swap eume with a friend!

After the numerale the Egyptiane uged a picture of the object they were counting,

oMy en? nnd - ennd

1293 cattle 102 birde 12 Jare of beer 120Loaves of bread

Count different objecte around the clagceroom, write the number in hieroglyphe
and don’t forget fo draw a picture of what you are counting!



Multiplication and divicion

The ancient Egyptiang only needed to leatn their two timeg
tablee bacausa all multiplication wae done by ‘DOUBLING

4

For example 32 x O
would be written:

32 x1 nnny
M then double thie

D) 0 I then double thie
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32x¥ R{Q{QQQ{Q: II” gince 1 plue € equale O crose the othere off
alatalaYatalRIN!
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The ancient Egyptiang realiced divicion i¢ clogely linked with multiplication and uced the came
eyctem of ‘DOUBLING." To divide 174 by 6 they would ack themgelvee what they must multiply
© by to get 174.

1x6+£6 | Cince 96 + 47 + 24 + 6 £ 174 croce
off 2 x6

X

4xe+24 NN I
2x 6+ 45 NOOOII I
16x 6 + 96 NNNNNNNN N 11 The anewer ic 20

29x 6 £ 174 NnNNNNNN I |

Try thege cume ucing the Egyptian method

183x5 56=+¢%



Fractione

The ancient Egyptiane used special eymbole for fractione they uged in their daily life.
The word<>meaning 'part’ wac uced to denote unit fractione.

For example 1 wac written <> An exception wae _2 which wae written <>
Py N 9 I
20 N

Bocauge the Egyptiane uced almost exclugively unit fractione they would not eay
2/5 of my cattle have died, they would cay 1/3 and 1/15 of my cattle died

How would the Egyptiane write 2/7%

fractiong uged for meacuring volume

The official Egyptian meacure for corn wage the ‘hekat.” Smaller meacurec were in
cortain fractione of a ‘hekat’ and were written in a eymbol called the EYE OF HORUC.

The paric of the Eye of Hotue and theit

accociated fraction valuee. Do they add
up to 1 *hekat'?

Write 116 +1/4 +1/32 £ ucing the parte of the Eye of Horue



Meacurement

Length wae meacured in: CUBITS, the length of your forearm; a SPAN, the length
from thumb to little finger of an out-ciretched hand; a PALM, the width of the palm,
anda DICIT, the width of a finger.

4 digite + 1 palm, 7 palm
(or 2% digite) + 1 cubit
DIGIT

SPAN

The Egyptianc uged a knotted rope to indicate the agreed length of a cubit.
The ROYAL CUBIT (52.4¢m) wae uced the most but the SHORT CUBIT(44.Ocm)

wae aleo uced.

Craftemen uced a grid ucing the chort cubit length to lay out their drawing. Try drawing
a picture on centimetre equare paper than trancport it to a grid ucing a cubit baced on the
length of your arm. How doee it compare with 3 friende?

A dictance of 100 cubite wae called 2 KHET. The common unit for meacuring ares wae
the SETAT or cquare KHET. Calculate the area of your school grounde in SETATS



Mace

Ancient Egyptiane uced weighing scalee and weighte made of ctone, pottery and bronze.
Many weighte are in the chape of an animal. Weighte were made in unite called
DEBENS (about 93 grame). After 1795BC the KITE (9-10g) wae uced.

ACTIVITY:
Make two clay weighte of different animal chapeg teprecenting a deben and kite. Weigh 5
objecte ucing your weighte in g balance ccale and record their weight.

Woeigh yourcelf! How many DEBENS or Kite do you weigh?”

Capacity

To meacure capacity the Egyptiane uced the HIN (O.471) 10 HINW (plural for HIN)
equale 1 HEKAT (4.71) and 160 HINW or 16 HEKAT equale 1 KHAR (meaning sack).

Juge hawe been found inceribed with their capacity in HIN.

If thic veecel holde SHEKAT put a mark fo chow
2 HEKAT AND 5 HINW.




Geometry

The Egyptiang built equare-baced pyramide, with an apex directly above the centte of the
equare, with a notth-gouth- eact-west orientation. Thic wae achieved by finding the
direction of a chadow cact by the noon-day sun uging a verical pole in the cand. Ucing
mulfi-link blocke to make a pyramid 7 blocke equare. How many blocke did you need?

A petfect cquare wae marked out uging ropes meacuting3, 4 and 5 unite long. The
Egyptiane realiced that thece thres lengthg formed a right-angled triangle.
Mark out a perfect equare uging thic method.

5

4

Thic ic a drawing of Snofru’e Bant Pyramid.  Why do you think it wae made thie way?
To make the pyramid taller on the eame gize bace what would you need to do?”

Draw Snoftu’s pyramid with accurate angle meaguremente.



Volume

The volume of a eylinder wae found uging almoct the eame method we uge today. I.E.
VOLUME # Area of croce-cection (a citele) X height. One formula the Egyptiane uced to
caleulate the area of a circle wae: AREA # (diameter + (1/9) diameter)2

Qo a cylinder with 2 diamfter of O cubite and a height of 10 cubite would have avolume of:
VOLUME# (9-(1/9) X9 X 10 # (0-12X 10 + €2X10 + 64 X 10 + 640 cubite

The modern caleulation would be:
VOLUME # TtF%h + T X 4.5? X 10 + 635 cubite?

The Egyptian approximation for 7T wag 3.16, which ic remarkably cloce to the actual value.

Ucing the modern and Egyptian methods, work out the volume of a cylinder pot with 4
diameter of 16em and a height of 31em. How cloce are the two anewere?”

The Egyptiang knew how to calculate the voluma of a fruncated pyramid ucing the formula

14em
A
1/2xhx (02 + 0 B+ P
o #+ lower bace width 39em
B + upper bace width
h + height
v
?7em

Using thie formula calculate the volume of a truncated pyramid with the dimencione::
height 39¢em, lower bage width 22em upper bace width 14cm.



Symmetry

Many objecte are eymmeitical becauce the Egyptiang liked their world balanced and
ordered. Look at the Coptic Stela how many linee of eymmetry are there?”

What ic the order of rotation for the ctela?
Decign your own eymmerical cfela.

Ack a friend to work out the lineg
of symmetry and order of rotation.
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I you only draw a quarer of your
ctela can your friend work out the
remaining decign?




Camac

The mogt popular game wag the board game called SENET where two playere had an equal
number of pieces fo race off the board. We do not know exactly how senet wae played.

Starting pocitionwith |@ | O @ O @ O @ O | @ (O ||lstrow
direction of play. =

2nd row

b@%%t@ 3rd row

Thic ic one pocgible vercion

Throw the die fo move. Each roll of the die movee only one piece. The aim icto be
the firet player to play all their piccee off the 3rd row. Before any player can play a
piece off the board all playere muct be off the 1ct tow. A throw of *5’ ic ignored and
the player throwe again.

A player can ‘capture’ an opponent’s piece by landing on it. In thic cace the captured
piece ig placed ftom where the ‘victor’ ctarted. However, two pieceg of the came
colour together in a row protect each otherand neither can be “captured’.

Three pieces the eame colour fogether in a row make a ‘wall ‘for the player and stope
their opponent paccing until the wall i¢ dicbanded. [f a player cannot move forward
they muet move their piece backwarde. A throw of *2” or '3’ ende a playet’s turn and
ic the lagt move for that turn. What ic the probability of thic happening?

Thece are ‘protected’ equaree that etop a pieca being captured. —— 1 ﬁp
p q pap g cap = ég% %

Thie ic a ‘water trap v If a piece lande on thie equare the piece ie moved back to e
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If thic equare ic occupied the piece movee backwarde to the next available cquare.

The ancient Egyptiane would have uced 4 ‘throw cticke” decorated on one cide only. Sticke that
landed decorated cide up were counted ac one. Makae your own genet game and hold a genat
tournament ugcing throw cticke ingtead of die.



Time

The Egyptiane obgerved the Nile and the Moon and divided the year into 12 monthe and 3 geaconc.
AKHET wag the ceacon when the Nile flooded, PERET wag the epring ceacon and SHEMU wag the
harvect cogcon. Each ceacon coneicted of 4 monthe of 30 daye totalling 360 daye. 5 daye were
added to celebrate major gode making a total of 365 daye in the year.

Draw out a calendar ueing these divicione.

The Egyptiane were the firet to divide day and night into 12 houte each. Time wae meacured
by obgerving the pogition of the cun and the ctare. During the day time could be meacured
ucing a cun-dial. A vertical pole wae puched into the sand ora chadow clock wae used.

The chadow clock hag a cloping curface that the chadow wae cact on with ccalee for the
varigtion in each month.

How many degreee did the chadow move in 6 houre?’

The Egyptiang aleo uced a water clock,
which wag a water-filled vegcel with a
hole in the bace through which the
water drained away.

Try making a chadow and water clock marking hour diviciong on each.



