
CONTENTS (continued)

Notes 105.01 to 105.15 (continued)

Almost Goldbach theorems Clement E. Falbo 111

Polynomials with no real zeros Aaron Melman 117

Simpler derivation of Bring radical Raghavendra G. Kulkarni 120

The Hermite-Sylvester criterion for Melvyn B. Nathanson 122
real-rooted polynomials

A golden ratio enigma Adolf Cusmariu 125

An infinitesimal definition of limit Benjamin Baumslag 126

Monotonic ratios of functions G. J. O. Jameson 129

Right-angled triangles link circular and Blanca Isabel Niel 134
hyperbolic functions

Median-parallelogic and Thanh Tung Vu 136
median-orthologic triangles

Two solutions to a Sangaku problem Robert Bosch 139

Proximity of the incentre to the inarc centres Martin Lukarevski 142

Cubes, cones and the Gauss-Bonnet theorem J. N. Ridley 148

Could Newton have calculated the Robert L. Lamphere 154
deflection angle of starlight?

Teaching Notes

A small note on small angle approximations Nick Lord 159

 diverges while  converges J. Marshall Ash and 161

Ángel Plaza

∑
∞

n= 2

1
nHn− 1

∑
∞

n =2

1
nH1 + ε

n

MA 150
From the Editor-in-Chief Bill Richardson 24

Feedback 163

Problem Corner Nick Lord 169

Student Problems Stan Dolan 175

Reviews 178

THE MATHEMATICAL ASSOCIATION
AN ASSOCIATION OF TEACHERS AND STUDENTS

OF ELEMENTARY MATHEMATICS

'I hold every man a debtor to his profession, from the which as
men of course do seek to receive countenance and profit, so ought
they of duty to endeavour themselves by way of amends to be a
help and an ornament thereunto.' BACON

THE COUNCIL

PRESIDENT

Dr Hannah Fry

IMMEDIATE PAST PRESIDENT Dr Ems Lord
PRESIDENT DESIGNATE Dr Chris Pritchard
CHAIR OF COUNCIL Mr Tom Roper
SECRETARY Dr Paul Harris
TREASURER Mr David Miles

REPRESENTATIVES
OF COMMITTEES

BRANCHES Mr Keith Cadman (Chair)

CONFERENCES Miss Cherri Moseley (Chair)

MEMBERSHIP Vacancy (Chair)

PROFESSIONAL DEVELOPMENT Mrs Sue Southward (Chair)

PUBLICITY & MEDIA Mrs Jo Morgan (Chair)

PUBLICATIONS Vacancy (Chair)

TEACHING COMMITTEE Mr Drew Foster (Chair)

EDITOR IN CHIEF Mr Bill Richardson, MBE

MEMBERS
WITHOUT
OFFICE

Mr Steve Abbott Mr Bobby Seagull
Miss Stella Dudzic Mr Ed Southall
Mrs Elizabeth Glaister Mr Nick Wilson
Dr Gerry Leversha

EXECUTIVE OFFICER Ms Sandi Atkinson

EDITORIAL COMMITTEE OF THE MATHEMATICAL GAZETTE
Editor Dr Gerry Leversha

Production Editor Mr Bill Richardson
Reviews Editor Mr Owen Toller

Problems Editors Mr Nick Lord, Dr Stan Dolan
Assistant Editors Mr Tom Roper, Mr Colin Davis, Mr Michael Fox,

Mr Graham Howlett, Professor Adam McBride

https://doi.org/10.1017/mag.2021.44 Published online by Cambridge University Press

https://doi.org/10.1017/mag.2021.44


CONTENTS
Articles

Peter Michael Neumann OBE Adam McBride and 1
Barbara Cullingworth

Some mathematical appreciations in John Mahony 4
the physical sciences

Two ways to generate monotonic sequences: G. J. O. Jameson 16
convexity and ratios

Ubiquitous cousins and parental slides Tony Crilly and 27
Colin R. Fletcher

On cardioids and Morley's theorem John R. Silvester 40

Pitot's theorem, dynamic geometry and conics A. F. Beardon 52

Geometrical theorems about conservation of Moshe Stupel, Shula 61
area for use in classroom activities Weissman and Idan Tal

Applications of the sine and cosine rules Radimir Viher, Dragutin 70
for a quadrilateral Viher and Helena Koncul

Why are there no infinite left-sided A. C. Paseau 78
decimal expansions?

A group structure on the golden triples Howard Sporn 87

Visually suggestive but mathematically incorrect Prabir Kumar Paul 98

Notes 105.01 to 105.15

On some composite Fibonacci expressions Martin Griffiths 106

Some essential properties of Farey series in Michael Schmitz 108
one Pic(k)ture

© The Mathematical Association 2021
Typeset by Bill Richardson

Printed in the UK by Bell & Bain Ltd.
ISSN 0025-5572

TH
E

 M
A

TH
E

M
A

TIC
A

L G
A

ZE
TTE

M
A

R
C

H
 2021

V
ol. 105  N

o. 562

The
Mathematical
Gazette

Ubiquitous cousins and parental slides

Volume 105
Number 562
March 2021

THE MATHEMATICAL ASSOCIATION £33.00

https://doi.org/10.1017/mag.2021.44 Published online by Cambridge University Press

https://doi.org/10.1017/mag.2021.44

