
The
Mathematical
Gazette

The intriguing mechanics of a tractrix of cards

Volume 106
Number 566
July 2022

THE MATHEMATICAL ASSOCIATION £33.00

TH
E

 M
A

TH
E

M
A

TIC
A

L G
A

ZE
TTE

JU
LY

 2022
V

ol. 106  N
o. 566

CONTENTS
Articles

Dropping plates David Hopkins 193

The real solutions of A. F. Beardon 206x = ax

Winning strategies: the emergence of Eric J. Friedman and 212
base 2 in the game of nim Adam S. Landsberg

A mathematical approximation in John D. Mahony 220
the physical sciences

A computer look at Jerry Sullivan 233N!

Fibonacci-Lucas hyperbolas Howard Sporn 242

Locus problems concerning centroids of a cyclic Michael N. Fried 247
quadrilateral and two classic cubic curves

Dissecting attached squares Des MacHale 258

New dualities in convex quadrilaterals Mario Dalcín 269

The intriguing mechanics of a tractrix of cards Subhranil De 281

On the class of an integer triangle Emrys Read 291

Monotonic series for fractions near  and Stephen K. Lucas and 300
their convergents Amrik Singh Nimbran

π

© The Mathematical Association 2022
Typeset by Bill Richardson

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

https://doi.org/10.1017/mag.2022.109 Published online by Cambridge University Press

https://doi.org/10.1017/mag.2022.109


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 CHAIR OF COUNCIL

Dr Colin Foster Mr Tom Roper

IMMEDIATE PAST PRESIDENT SECRETARY

Dr Chris Pritchard Dr Paul Harris

PRESIDENT DESIGNATE TREASURER

Dr Nira Chamberlain, OBE (Vacancy)

REPRESENTATIVES OF COMMITTEES

BRANCHES Mrs Cindy Hamill (Chair)

CONFERENCES Dr Andy Kemp (Chair)

MEMBERSHIP Mrs Jemma Sherwood (Chair)

PROFESSIONAL DEVELOPMENT Mrs Sue Southward (Chair)

PUBLICITY & MEDIA Mrs Jo Morgan (Chair)

PUBLICATIONS Mrs Jill Trinder (Chair)

TEACHING COMMITTEE Mr David Miles (Chair)

EDITOR IN CHIEF Mr Ed Southall

MEMBERS
WITHOUT
OFFICE

Miss Stella Dudzic Miss Cherri Moseley
Mrs Elizabeth Glaister Mr Bill Richardson
Mr Sudeep Gokarakonda 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, Ms Beth Woollacott
Assistant Editors Mr Tom Roper, Mr Colin Davis, Mr Michael Fox,

Mr Graham Howlett, Professor Adam McBride

CONTENTS (continued)

Notes 106.17 to 106.30

An interesting spin-off Prithwijit De, 310
Sutanay Bhattacharya

Impossibility of solving the quintic Hiroshi Ohyama 312
using Cardano's solution

Some observations on inequalities related Nick Lord 316
to Huygens' inequality

When do we have 1 + 1 = 11 and 2 + 2 = 5? R. Padmanabhan, 319
Alok Shukla

A class of interesting integrals Paul Levrie, 323
Amrik Singh Nimbran

The golden ratio represented by a tangent Norio Yoshida 325

Proof without words:  K. B. Subramaniam 330sin3x = 3 sinx − 4 sin3x

Proof without words: a Riemann sum Ángel Plaza 331

Three discs for the incentre Martin Lukarevski, 332
J. A. Scott

The nested polygons problem revisited Nick Lord 335

An interesting application of Nguyen Xuan Tho 338
Ptolemy's inequality

Inequalities involving the inradius and Nguyen Xuan Tho 341
altitudes of a triangle

An improvement on the Garfunkel-Bankoff Wei-Dong Jiang 342
inequality

Threshold functions and the birthday paradox David Bevan 344

Feedback 349

Problem Corner Nick Lord 352

Student Problems Beth Woollacott 358

Reviews 361

https://doi.org/10.1017/mag.2022.109 Published online by Cambridge University Press

https://doi.org/10.1017/mag.2022.109

