Plus Magazine

‘l— phis

magazine ...living 3
mathematics

© 1997-2009, Millennium Mathematics Project, University of Cambridge.
Permission is granted to print and copy this page on paper for non—commercial use. For other uses, includir
electronic redistribution, please contact us.

March 2007

Regulars
£3 BOOKMARK o™ 70 £7

Some benefits of irrationality: solution

You were asked to investigate the dimensions of the B paper size series. The area of a sheet of paper of siz
BN is the geometric mean of the areas of a sheet of size AN and a sheet of size AN-1. The geometric mear
a set of k numbers is defined to be the kth root of their product. In this case there are only two numbers
involved and we get:

Area(BN) = L(BN)W(BN) = \/Area(AN)Area(AN — 1),

where L(BN) and W(BN) are the length and width of the sheet. A sheet of size AN-1 only exists if N-1 is
greater than or equal to zero, so the formula above works for N greater than or equal to 1.

As we worked out before, the area of an AN shee‘f“is@are metres, so
L(BNYW(BN) = (2 N2 (N-1y1/2 _ (9= 2N+1)1/2 _ 5-N+1/2

The aspect ratio of the BN sheet is still the square root of 2, so we also get
L(BN)/W(BN) = 2'/2,

o)

L(BN) = 2""2W(B.-\").
Substituting this into the equation for the area we get:

L(BN)W(BN) = 2'/2(W(BN))* = 27N +1/2,
SO
W(BN) =22 «ond L(BN)=2"22"N2 =07 NARU2,

Although we developed this formula to only cover the cases where N is greater than or equal to 1, it turns ot
that a sheet of size BO also follows its rule: it has area
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L(B0) x W(B0) = V2 x 1 = v
The C series of paper sizes is made from the geometric means of the same numbers in the A and B series,
C4 is the geometric mean between A4 and B4 etc.
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Plus is part of the family of activities in the Millennium Mathematics Project, which also includes the NRICH
and MOTIVATE sites.
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