Fold paper problem 3 (To construct Jab )

Created by Francis Hung on 22 June 2012 Last updated: 02 September 2021

Given a rectangular paper ABCD with AD =a,CD =b and a < b < 2a.

Using the technique of folding paper to construct Jab.

Steps. b >
1.  Fold AD to overlap BC to get the crease EF. : = >
2. Fold AD to overlap GD (G lies on CD). The crease D E G C
is DH, H lies on AB. Join GH. S 3 3
3. Fold FB to overlap FI (I lies on GH). The crease is 2 31 32
FJ, Jlies on BC. ’ | |
Then Al =~/ab . a - AL
<
AN
Proof:

By step 1,AF:FB=§,EF OAB

By step 2, AHGD is a square. AH = GH =a, GH UAB

By step 3, AFBJ LIAF1J, FI = FB :g.

FH:AH—AF:a—g

IH=AFI*-FH’ (Pythagoras’ theorem)

SBEEEE

Al =~ AH® + HI® (Pythagoras’ theorem)

=va’ +ab-a*
=~Jab

The proof is completed.

Note: I must lie between GH. IH < GH
ab—a* < d®
Ub<2a
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Fold paper problem 3 (To construct ~ab ) Created by Francis Hung on 22 June 2012

If 2a < b, the following method shows how to construct Jab.

Steps.

K J N L
Put the original paper ABCD over a larger piece of * * /’ ””””” ’:
rectangular paper ABLK, where ~ab—b” < AK. i 33 A' /// i
. Fold AD to overlap BC to get the crease EF. i I;(\\\ /// i
2. Fold AD to overlap GD (G lies on CD). The ' . E/ c
crease is DH, H lies on AB. Join HG and extend a| .2 XN emm T
HG to meet LK at J. A H II; B
3.  Fold FB to overlap FI (I lies on IH). The crease < >
is FN, N lies on KL.
Then Al =+/ab .
Proof:
b

By step 1, AF = FB =", EF I AB

By step 2, AHGD is a square. AH = GH = a, GH L1 AB

By step 3, AFBC OAFIB’, FI = FB =§ :

FH=AF—AH=§—a

IH=~FI* —-FH* (Pythagoras’ theorem)

T

Al=NAH® + HI’ (Pythagoras’ theorem)

=+va’ +ab-a*
=Jab

The proof is completed.

Note: I must lie between JH. [H < JH

Nab-b* < AK

Note 2: If b < a, then we can rename a as b and b as a .
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