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32 THE MATHEMATICAL GAZETTE

Team Goals Scored
0 1 2 3 4 5 >6
Middlesbrough Observed Il 14 12 4 0 0 !
Expected 11 15 10 4 { 0 0
Norwich Observed 12 15 10 4 1 0 0
Expected 12 15 9 4 { 0 0
Nottingham F. Observed 11 14 8 7 1 0 1
Expected 10 14 10 5 2 | 0
Q.P.R. Observed 11 23 4 3 0 1 0
Expected 14 15 8 3 1 0 0
Southampton Observed 14 14 10 3 1 0 0
Expected 14 15 9 3 I 0 0
Tottenham H. Observed 12 17 8 5 0 0 0
Expected 13 15 9 3 1 0 0
W.B.A. Observed 5 19 9 5 2 1 1
Expected 8 13 11 6 3 1 0
Wolverhampton W. Observed 12 20 7 2 1 0 0
Expected 15 15 8 3 1 0 0

When these twenty-two sets of results are tested at the 5% level of
significance using a chi-square distribution only one set, namely that
associated with Q.P.R., will not support the hypothesis that the data is a
Poisson distribution. However, this transgression by Q.P.R. did not go
without penalty as they were relegated!

D. J. COLWELL
and J. R. GILLETT

Department of Mathematics, North Staffordshire Polytechnic, Beaconside,
Stafford ST18 0AD

65.3 A pi-less area

Although in pure mathematics elaborate pathological examples can be
constructed to illustrate apparently unexpected results, it does come as a
surprise, now and then, to see such results in simple cases. For example,
consider the well-known example of two equal right circular cylinders whose
axes intersect at right angles. What is the volume of the region common to
the two cylinders? A simple calculation shows the answer to be 16a%/3
where a is the radius of each cylinder. That a region surrounded by
cylindrically curved surfaces should have a volume independent of 7 does
come as a surprise.
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Here we illustrate another example, relating to areas. The three-petal
lotus shown in the figure is one which every child, learning to use the
compass, is taught to draw. What is the area of the unshaded region within
the circle? Although surrounded on all sides by arcs of circles, the answer is
independent of 7—as the simple calculation shows below.

The petal OA is bounded by the arcs of two equal circles centred at F and
G. Taking the radius OA of the full circle as equal to a, the area of petal 04
is given by

n n n 3
X=a*|——sin— =(——£ a.
3 3 3 2

The unshaded area is therefore given by

3v3
ac.

2

Y=m?-3X=

I. V. NARLIKAR
Dept. of Applied Mathematics, University College, Cardiff

Intuition

“I have had my solutions for a long time, but I do not yet know how I am to arrive at them.”
(Gauss)

“It’s plain to me by the fountain that I draw from, though I will not undertake to prove it
to others.” (Newton)

Quoted in W. M. Priestley, Calculus: an historical approach (per E. H. Lockwood).



	Article Contents
	p. 32
	p. 33

	Issue Table of Contents
	The Mathematical Gazette, Vol. 65, No. 431 (Mar., 1981), pp. 1-80+i-ii
	Front Matter
	Numerical Integration: A Teaching Approach [pp.  1 - 5]
	An Introduction to the Programmable Calculator [pp.  5 - 10]
	Triangles of Triangles [pp.  10 - 19]
	A Generalization of Apollonius' Theorem [pp.  19 - 22]
	Cyclic Polygons and Related Questions [pp.  22 - 28]
	Notes
	65.1 Even Perfect Numbers [pp.  28 - 30]
	65.2 Is Goal Scoring a Poisson Process? [pp.  30 - 32]
	65.3 A pi-Less Area [pp.  32 - 33]
	65.4 Morley and More [pp.  34 - 36]
	65.5 A Word of Caution about Proofs by Contradiction [pp.  36 - 37]
	65.6 The Glass Rod Problem [pp.  37 - 38]
	65.7 The Complex Roots of a Quadratic from Its Graph [p.  39]
	65.8 On Stacking Bricks to Achieve a Large Overhang [pp.  40 - 42]
	65.9 Extending Pascal's Triangle Upwards [pp.  42 - 44]
	65.10 Solving Equations by Power Series [pp.  44 - 47]
	65.11 A Vector n-Tuple Product [pp.  47 - 49]
	65.12 Winding Numbers [pp.  50 - 51]
	65.13 Disaster Averted [pp.  51 - 54]
	65.14 Colour Perception and a Metric [pp.  54 - 56]

	Problem Corner [p.  57]
	Reviews
	untitled [pp.  57 - 58]
	untitled [pp.  58 - 59]
	untitled [p.  59]
	untitled [p.  60]
	untitled [pp.  60 - 61]
	untitled [p.  61]
	untitled [p.  62]
	untitled [pp.  62 - 63]
	untitled [pp.  63 - 64]
	untitled [pp.  64 - 65]
	untitled [p.  65]
	untitled [p.  66]
	untitled [pp.  66 - 67]
	untitled [p.  67]
	untitled [pp.  67 - 68]
	untitled [p.  68]
	untitled [pp.  68 - 69]
	untitled [pp.  69 - 70]
	untitled [p.  70]
	untitled [p.  71]
	untitled [p.  72]
	untitled [pp.  72 - 73]
	untitled [p.  73]
	untitled [pp.  73 - 74]
	untitled [p.  75]
	untitled [pp.  75 - 76]
	untitled [p.  76]
	untitled [pp.  76 - 78]
	untitled [p.  78]
	Short Notices [pp.  79 - 80]

	Back Matter [pp.  i - ii]



