Paper Sizes

The Problems :
1
 The paper sizes A0, A1, A2, ¼ are all similar rectangles. That is, the ratio of (length÷width) is the same for all of them, from the biggest to the smallest.

For any value of n, two size A( n + 1 ) sheets can be made by cutting one sheet of size A n in half. 

A sheet of size A0 has area one square metre. 

What are the dimensions of a sheet of size A4, to the nearest millimetre? 

Show by folding that a sheet of size A4 really does have its side lengths in the ratio you have found.

2
A manufacturer makes blocks of polystyrene foam in sizes called B0, B1, B2, etc, which are all similar rectangular blocks, and for any value of n, two size B( n + 1 ) blocks can be made by cutting one block of size Bn in half. 

A block of size B0 has volume one cubic metre. 

What are the dimensions of a block of size B6, to the nearest millimetre?

What is the ratio of the 3 sides to each other ?

Solutions :

1

If A0 measures a  b, with a  b, then A1 measures b  a/2, A2 measures a/2  b/2, A3 measures b/2  a/4, and A4 measures a/4  b/4. 

Next, by the similarity, a/b = b / (a / 2 ), or a / b = 2b / a. 

So ( a / b )2 = ( a / b )(2b / a ) = 2, 
or a = b2. 


But ab = 1000 2 
[1 m2 = (1000mm)2 ] 

so b2 2 = 1000 2, 

whence b = 1000 / 2 1/4  and a = 1000 . 2 1/4 

Thus A4 measures 250 . 2 1/4  by   250 / 2 1/4  297  by  210 (to the nearest millimetre)
To fold a sheet ABCD of A4 (with AB the shorter side), first fold so that edge AB lies along AD, so that the first fold is at 45° to the sides and is of length 2  | AB |. If this fold meets BC at E, then now fold so that edge AD lies along AE. You should find that D lands up exactly at E.

2

If B0 measures a  b  c, with a  b  c, then B1 measures b  c  a/2 , 

B2 measures c  a / 2   b / 2, and B3 measures a / 2  b / 2  c / 2 ; and so on… 

so B6 measures a / 4  b / 4  c / 4 

Next, by the similarity, a / b = b / c = c / ( a/2 ), or a / b = b / c = 2c / a. 

So ( a / b) 3 = ( b / c )3 = ( a / b )( b / c )( 2c / a ) = 2. 

Thus a = 2 1/3  . b  and b = 2 1/3 . c
Then B0 volume of 1m3  means that

1000 3 = abc = ( 2 1/3 . b )b( b / 2 1/3 ) = b 3, so b = 1000, a = 1000. 2 1/3, and c = 1000 / 21/3 
Thus  B6 measures :

250.2  1/3  250  250 / 2 1/3  315 by 250 by 198 ( to the nearest mm )

