MATHEMATICAL
QUESTIONS WITH THEIR
SOLUTIONS. FROM THE
"EDUCATIONAL TIMES™



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649399970

Mathematical Questions with Their Solutions. From the "Educational Times" by W. J. Miller

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



W. J. MILLER

MATHEMATICAL
QUESTIONS WITH THEIR
SOLUTIONS. FROM THE
"EDUCATIONAL TIMES™

ﬁTrieste






MATHEMATICAL QUESTIONS

WITH THEIR

SOLUTIONS.

FROM

THE “EDUCATIONAL TIMES”

EDITED BY

W. J. MILLER, BA.,

MATHEMATICAT, MASTER, HUDBERSFINLD COLLEGE

FROM JULY, 1883 TO JUNE 1864

LONDON : .
C. P, HODGSON & BON, GOUGH SQUARE,
FLEET STREET.

1864,

<

153, &k



He.
1165,

1y,

1273,

1288

legd

1808,

CONTENTS.

A coln is

Dlane’ og 1o hance funt I wil o 1
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Uel eqp
without steiking. . cocevive i nnanaa

idintant wires i & hari

Find the area.locks of the centre of an ellipse deseribed about a given trinngle ..., ...

y understood m carve or ht llnntmmdmthyu

moving point, Cases, however, occar in which tha moving point may lie anywhars

wlthln MmE Mmhrm,mdmy&hmbamw&mumﬂthm 1t is proposed
to eall the area thus traced out, the area-locus of the point.

A besvy uniform rod i thrown st random on s round table; required the respective
e wholly on the tabls, (2 m;hmehdmundgur

Kote—By a * loows™ In

probabilities of ita reating
the uble,ﬁ;) oy ml(;l

In u_given triangle lot thres

tlg:lmﬁbedehdtthepmuhw ihe
widas ofthue thmmangiupnnhn

over the edgo of the ta
b inseribed, oining the points of contect of
¥ "I.l ng the poi

meet the sides;
lhunmpmm m&hmmm

of th vmd
u.ngima:he the sides,

by the three points of

Page
56

ibed to the originul
line in which tiuamau.agmn
the bisectors of its exterior &7

tl'hllg! mthpokwlllhemthe

Poir are taken at random, one on each side of a

; what is the chanco that

the quadrilateral formed by joining them will be leas than thres.fourths of the square? 48

also of themnﬂhumdm. of an indefinits

of latitade on the surface of the earth | g these
to be drawn {13:: eqm] intervals of mormal latitude, (i) at equnl intervals of
latitude, .

mam-;mdmmm
mber of

tatrretrttrraraTay

sirtmsrrainanas . an

Tf fivecirclos A, B, C, D, B, pass through one point P, and if five other circlos be described
abont the five circalar hrlnmol formed by ABC, BUD, CDE, DEA, and EAB (P not
five cireular trinogles), these five new cireles will inter-

being & corver of any of

soct ench other consecntivel :

A BC,DE; prmtlut
circle

chasiianas

onlhng &

nally at
-.thr

{AD),(BI} ,-.mlpmet

les A and B;

five new points, not lying on the five original circles
five new pointa lie all npnn the cireamforence of one

T TR T TR P PR T es

A lfﬁmr dmhl,ﬁ G, D.Plihm!hmpnmt&mﬂlf(ﬁﬂ)mth.oﬂwpoim
ilqﬂedmn ﬂm

deseriba u cirela throngh P, [J\B!.

o ortiiogonally et (AB) and (CD); describe als
m &33. (BD,L ll.l)dl:r‘;‘:” { )nr‘fing‘bmi]ly nmc] ‘EB‘;}.) and
'immg P, (AD), (m;.mthnsathlrdmﬂrﬂeomogo-

Memmﬁmhmammuﬂ;ml
o

When four lines intersect, they firm four triapgles, and Hw cireles described

sbout these r trinngles posa

A, B, C, D, pass thro

bave each three corners (P bei
engh of two of these tria

ﬂﬂl

ning eirenlar triw
about these

Iimm%h m&nh "nmlj whun four circlos,

rglel formed by them
nmonbmmnm), and if the three corners of
lhhdwnﬁm.pmulh-ithmmmhum

Prove also, in the general cnsg,
nll‘ﬂ!ll-l‘ trunglu must all nnal
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1f four circles A, B, C, I, pass through one t P, avery threa of them form & cireular

CONTENTS,

triangla. Lat D'hthe point ofmt.ar-e:t‘?ol;n nfthm eireles passing throngh P, and
through the corvers of the cireular triangle formed by ABC, cutting the opposite
vides orthogonally; snd let ', B, A’ be the analogous ta for the othier three
cirenlar triemgles, formed withoat C, B, A respoctively. e thet the five poini-l
AL B, O, IV, P lie upon one cirele (@), Memo\rer if (AB) dencte the other 'pau.nt
[not F) of intersection of the circles A, B, lll if P, be the harmonic conjugate poink
of P on the circle passing through the # {AB), (CD), relative to the two
latter points, P, the analogous point on ilre mﬂ:ll throngh P, (AC}, (BD), and Py

the analogons pum: on the drele throagh P, (AD), (BC); then prove alsa that the
fair pointl PPy, Py Py lieall npw r.be ummfeum of another circle (It}, which
cats ({}) ortlogonally ........ S vana

1t in mrmluwi m,wl. i, 12th ed“mun. Davies’ Huotton, that “if o tetrmhedron
be dra ﬁn'meg

f-a&nt plines to & paraboloid, the sphere deseribed about
|t.mllpmthrou;hu|e thtpanh‘imd?“ Prove or disprove this .o ooveeies

When =1, find the valoa of
(8-2804+ 160 (-1t _ oA 201

An elnstie string, whoss weight is W, is laid over the top of sn ﬂmﬂglnuinmnh-

, trme? . e

=y T e

-

If three points be taken ot random in & given plane, the probability of their being the

tq-liruor!ulmheh'md&n;? ;_

Ceraetraa e nn

manner a1 fo remain at rest; find how muoh the string is A being the
md.nin-ohk-hnﬁy,athu natoral langth of the stri n;, and aﬂw inclinntion of the
plme. ...l S .2 P ——

The sides of & trﬂnncgls are o +ia’, B+if, ylbm a, 8, o, B’ ars given lines, and the

included angle C i also gnen determine the third side bj' an us; mlmtnul
conatruction .. .. fs

Sewas

If three maorbles are thrown ut-rendom on the floor of & rectangular reom, what is tha

chance that the triangle which anites them will be nonte-angled? ... .o.0ivueiian

If @, b be the major semi-axes of wn ellipse, and B that radiw of ewrvalure which i,

both in magnitnds and position, & elord of the ellipse, prove that 1]{'1!..16-]:i in an

barmonic mesn bu‘.!ma’sndb’,nnﬂthlj.hhgindimt’innafllbnthaminurazinis
2., 3t

cop-1 _EHB e P P b S R e oL L Fp o

Yo gte—m

Given a circls (C) and aay point A, either within or without the circle: through A draw

BAD cutting the gircle in B, D. Then it is required to find another point E, moch
that if LEM be drawn wu-ing the drele in L, M, we may always have
AP = LE.EM+BA . AD ...,

B T N T T I T PRy e P

It is affirmed by Sir W. E. Hamilton, in the Transnctions of the Royal Irigh Aeademy,

that ** ﬂﬂnughl Tmhwhm:—ﬁgatsitmnwﬂlh” hﬂnudmcuy

Thae circumference of a cirelo is divided into any odd nomber of aqual ares, Remy one of

which & peint is taken, and perpendicalars are drawn therefr
which pasa through thu‘rm.n.ts ofﬂinn.on Prove that the sum nft.hs uqunm of the
agmants of these d N

A ]-rtiele in ltmin equilibrinm by thres equal attracting bodies, of which two ure fized,

moves in a given curve; required the locos of the attranted pnﬂ.mla
lnppmngthe attraction to ba directly proportional to the distanes. .. ..ol

Teehirnbuneen hae shown that the general equation of the fifth degrea can, by the reso-

luticn of u linear mlilqndr::le equlllun,bs'rednmﬂhﬂlsfnm
+ =0,
Bhow bow to extend Tschirnbansen's méthod muwredusethuequhuntonther
of the two I'vllwnng forme, viz.,
ot ges =0, or 2 s pa? s r=0,
by the aid of eguations of infarior degTee v e ee i i iianiommiiransin auy
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Divida a given number (@) ioto » parts, sach that, if the :iw-u of ona of them be sither
increased or diminished by m times the proém of all the rost, the result shall, in

hﬂum.beqmﬂomllqmmu ----------------- T
Lat ABC be any tnlhg]e, i. B ?- the bisections of the Ild\el B(, CA, AB, and O the

cintre of the cirrumscribed circle. Draw Oa, OB, them to A", B',

€, making OA'=20n, OB =208, OC =20y nlso a’ be tha bisections of

B"C’ C'A', A'HY, respectively. lthrequrﬂltudedmamtonh lendin, pmpurhﬂ
I.hllsjmmufmuuguhatnﬂgln .....“uuu..,."..s

Find the ** Radial Cwrver” corresponding te the Conic Sections, the Catenary, the Semi-
cubical Parabols, wod the Lemnissto ; aud conversily, Aod the carves whose ** Badial
[_D-;::m - gl B wal and
— & point lines are drawn e paratlel to the Badii of
Cwrvalure ab succssive points of w given curve; the extremities of these lines will
hmonl,ag]uruwhid]wewo]lﬂﬂem the * Radisl C'll‘n”mrr-pundlngtnths
Eivenourve T TR TR IR P

Let ADE be a trisogle, ind MN a straight live lerminated by AE, AD, and repre.
sented b{w“’e eqiation lu+mS +ay e ; show that the equation to the Tine joining
A and the middls of HNms — b} §+(&—w}1-0 Also apply Trilinear Co-
ordinates to prove thut the middles of the three dngom.h of u cowplote qundrilateral
are in @ straight line........ PRy

The middle point C of a sbraight line AB being the centre of & semcirels of any radius,
if any third tangent A'B’ to the semil:il'!.‘lecnt the tangents toit from A and B at the
points A’ and B prove that AA’ . BE' remuins conatant and equal to ACT. ... ..

Frour common Mamdmwntalumlalndunelli ththwnghthemm
{0} of the circle; if A, B be ncr.e show that Ok

B L L R L T TR

-

5

16

meBanaqnul];r'.ncljneﬂmthetmgmnt Lv] wthsejhpu... crrereriaarss L0 &38

If thron, “dlmnu.k B, cirelo bo drawn, cutting & yiven direle {Q) in C, D; and
if CID joined meet AB, uced, il necessary, in T then rl"uglt,rmghl.hnu[ rgld)
through T meet the limla g)} in g, G, we shall nlwn!l 'Iuwe.

B .ig.gB-[‘G Tg... T

A purve of thg 8rd order, consisting of three symmetrical branches, is drawn w0 a8 to
touch the sides of an cquiluteral t'rhmg!er.t eir middlo points. These threa pointa
are joined 8o a4 to forin a new equilateral triangle, Show that if PA, PB, PC be the
perpendicalars from any point P on the curve upon the sides of ons egoilateral
triangle, and PD, PE, Lbeperpmullmhn frome the sme poiot on the sides of the
oﬂmeqndatm]hhnglc.thenthe ratio

l. PA . PB . PC : vol. PD . PE. PF
is copstant, wmphmmmma R R A P O e

Find the locus of the foot of  perpendioular drawn from Llu wte,t onn l.amnt to the
Cissoid ; trace the curve, and find its leogth and area.

Required the area-locws of the centre of & cirele ufglrmradml,hngcntw which, and to
two given straight lines, sight circles can b drewn... O e

Tind the normal which euts off the leesf area from o paebola. .. .. ..o oo oiiiiiii,

A whell formed of twa :&uul pmbulunia of revolution, having a common axia, u fixed with
itw vertex downwarde, dnd sxis vertical ; and » heavy uniform rod of given length
reats within it, in a vertied phm i.hrongh the e Compare the pressures on the
lower savfuce of the shell.. P S N AR C L

‘Within a given circle (radins R)letlaqull ciroles be described, each touching the given
circle and two of the series of equal circles. Let u seeond mmofnsqun]ﬂnushe
described, sach toaching two of the preceding series, and two of the new series. Lt
& third series of n equal clrcles be described in & similir muumer, and so on to infinity.
1t is required to find the sum of the areas of all the circles thus described. Also gwe
an example when m=B. coiaaiiiii i e v

A cgirela {C) and two points (A, B ven in magnitude and i“on. twa lines ZT,
2\ g :' ﬁgund such that if from T ctu;u:mnght. iine Tty be
drawn, cuttivg the cmcle m!{} and g, we shatl ulwnya lum

LGB Ap, gBmBT gl s i aa s e

Iﬂ.h “ Intrinsic equation” to u curve ba known, show hew to fud the equition to the
“ Radia! cwrve Hence sliow that the Hadial eurve for mn equisngular spiral is

10

23

11
12

27
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an equisngular spiral. mmmqmmmmwmmmm
Cyeloid, mﬁtbem:wbueﬂndh]cnlrwkmel’wabohg’- B R

Given the ares, the differencs of the sides, and the radins of the escribed cirele touching

the buse and the sides produced; to comsiruct the briangle. v .vviwe i

From u point A two chords are drawn mesting i conie section in four points B, j

also by four struight lines o, These intersect two and two in two points P lying on
the Polar of A. At the pointa B are drawn foor tangents &, which interseet in six
points, mnfﬂndi are on the polar of A, and the others Jie two and two on the two

t lines AP. tangents intersect the original chords in 4 points, which
."av Joined bj-lltrmghu lines intersccting ipmmt'hepﬁnu]' The lines &

intersect in 8 points C, which muy be joined by 20 lines o; 4 of these pns
through A, and the others naiebedividai inte groups of 4. Each groop has 6 inter-
sectione, two of which lie on the polar of A, and the others lie two and two on lines
iWughn Any two groups inter<ect in B points, having properties l'ihtbuenfthe

B L R R L N T T T R P
[

1400. ij}i the method of Tangential Co-ordinates to prove that the centroid of a trinngle, the

1401.

1402,

1405,

1406,

1407,

1408,

1409,

1411

1412,

tersection of the perpendiculars, and the centre of the dircumecribed ciree, are in
the sazoe atraight Bbo. .. ..o e s i i e s e

Eliminate ¢ between the fwo equations

o+ pay g bre,
4 det + et +bo+a=y,
and exhibit the result in the form
+ Ayt + By'l-w-e-l)gi-r-o

‘giving the values of A, B, C, D, E, in termns of

[P P R e e et NI

Let A, B, C ba thres glmugoluh O the centre of the circla pmgmmg'hthmw

find a point T, lying in mmmlemHlA,O.C snd sach that its distances from

5§

14

15

A and C shull be ip the d ratio of the di of B from the same .. ....19&26

:l,m A,Bmmﬁ:\nim::w tangent to A given circle, and Q. B two sosrizbis pointa

hich form an with A, B required tholocmol‘tbeintwneuﬂnnof
mmm@,hmthoﬂmla.....,,..‘....H,.“..‘., 3

A parabola is Ased with its vertex downwards and nxis vertical, and within it is placed a

smooth wniform rod, Give a netrl'uu.l mntmoihnl‘orohwn the position of
the rod when in equilibrium. gw ey g lllg PD".. s

O, I are fixed foinh. DR, DC fized straight lines, BC any straight line throogh O ; re-

quired the tun(lhemlddlo?ol’thelntuuep‘l SRR i A S SR i

Hndh:rﬂunm to the Feolutes of (1) the mmw and (2) the Cigoid; and

e EA B RREE R R N REEE R AR R E b b R S EE A N RS ke B ERAR AN

Five ntu P.ARCD 1>eiug taken st random o a pime, th P and suy two of the

[ ints ABCL), six circles can be described, which will form four cirentar
t-r'mngicu.l. . ABD, ACD, BCD, of which P is none of $he corners ;oo each side of
ench of these l‘mlr eireular triengles take a point whick is the hermonie conjugnte of
P, relative to the extremities of thia side (thus P, lying between A and B, is the
hummﬂcuo?u zute of P relative to A and njrhhenpmteﬂnt four circles pass-
ing thromgh the three points P (hermonic conj u,?ha l?mg on the sides of ench
of the four circalar triangles above mentioned will intersect in one point.. ..o o

For every point A on m eonic scction there ellﬂ.sllh’liglﬁhnﬂm.wtmeﬁug the

enrve, ench that, if &mth any oither point E on the conie thera be ﬂrn-ma two
straight linvs mesting BC in B, C, and the earve in D 3, the angles BAC, .y PR
elther equal or smpplementary .. cooovaanis e

zruwcnhtheatil,unplruhoh_ Show that the foeal v of P meets the

the p [0 L S e i s RO P

polntw

Let F, Q beg{venw'poinh in the circomfarence of a cirde g]talmmgnﬂ'nd!lnﬂ

right lines given in poeition. It i required to deaw from Pa
|ml’RﬂT¢mﬂtmgQN|nR, in 8, nnd.lhammlem'l‘,lothl%muyhnuh
ST a given ratio. . S A Seeeranarasereran

2
5

21

27

..........‘..‘33&40
“The rmel.ug of 8 perpendiealnr drawn to n normal of the point P of & la, from the

45

28
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In the w focus of & smooth ellipse, flzed with ita tranverse axis vegtical, there isa
wpummmdbrmvuym;nnmmm uare of the distance ; and & uniform.
h@zgnd.oﬂeuglheuplaﬂdwimmlh show that, if 8 be the inelination of the rod

¢ vertienl when in eguilibrium, I (<) the lakos rectnm of the ellipse and e its

eecantricity,

m‘_-‘f‘(l_-‘) TR T PR P TR

Bhow that the ares of the perspective representation, in a given pleture, of a triangle of
gwennren:.lnﬁmdplnne,Mulslhopmduclnfthudmnmoftholngielofm
perspective represeptation from the vunishing fine .......0.00000 e

The angalar points and sides of an ncute-angled trinngle are takon as the contres and di-
mmorthm ellipses, which have a common foens coinciding with the point of in-

from the IT!E'H on the sides ; ﬁ(c,,a,_, ay )y (B, Bg

5., r.,,..r, e, (4 F,. bar ) b U respecive semi-major and el e ek, the
encentriciiies and semin purumeters of the elfipees, and B the radius of the circam-
weribing circle of the tnlngie, prove that

{1) o+ a%+ @ =y (@ + 8+ %),

(2) b,Tmby?=b,*=4R" cos A cos B ooa C.

(3) A,74 b1+ A5 =4R7 cos A cos B cos C.

(8) o3+ e e, 0=2,

{6) The portione of the sides intercepted by the ellipses are semi-conjugate dinvmeters.

(6). The tangents at the points wiere the allipnu cut the perpendicalars meet the sides in

points whieh lie on lines parallel to the sides of the triangls.
{7} The common ehords of the ellipses puss through the angies of the triangle........

If by the harmonie contre, rel-hwun.l.ndplmof.l C, points in 4 lino meeting the
zod plane in I}, be wnd nElntn“ .ﬂandC.MIMJ»B,OD
form an Inrmmlin :{nﬁem, prove taat if throogh the harmonic centrs of either
disgonal of any of the three quadrilatern] faces of the frustum of a trisngolar
pyramid, and the hurmonic centres of the two edges which meet but are not in the
mme face with that diagonsl, a Elam demwn, the sl planes thus obtained will all
pasa through one and the same point . R TP

1f the abscissa (x)} of w pamtinthudmmfnnncemhdrdabewrpeuﬂwlnrblhe
erdinate [y}if)thut;,mt and # bo the are of the circle botween the point (z, y) and
& fixed point ; utum;mmmwumt.lfhbemmnl,

g_,:;-ammal‘.......‘.,.........,.“”,.,,(l).
‘.‘_'! ‘;._.z 3.2 P ()
ghg% %-%’.’“}

Having given the points P, E, nud the tine OF I:Lpommin-mﬁm]phnn it is
required to 8 l.hepmntﬂ.InllmllneDE.wi b if a eircle bo described with the
centre (0 and a given radias, a hesvy body let fal Ifmm.l’ahnsPEm,dumd
throngh the chord CD (cat off from F'E by the circle) in a given 8ma ..,y vynanas

Given, of a trisngle, the bise, the rectangle contained by the radii of the two escribod
eircles nrhonoc:nlru Tie on tha linea bmﬂin%b. angles at the buse, and the rectangle
contained by the sides ; to construct

Find 2 point in the base produced of & pline triangie, throngh which if o straight line be
drawn catting off from the triangle n given area, the ratio of the segments of the
transversal may be givel ... o.ieien i aaianss g e b A A

Bl sannessnaort s st nnasinnsines

sereran e

Two focal chorda (PSp, Q8g) of a central conis {es to producad
munmthonsumdmelnxmn .-,-nammls 5? odf“f::‘hﬁ.fp.mmm
them Mtht.irBCB'beth minor sxis,

PO T . S
P.Bp* rQ.rg  (CBY i

From a point in the base of u trinngle two strajght lines are drawn containing a given

81
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Mgﬁhm&'wﬁhhﬁwmﬂwdmw Itis

(=) Of the q‘nulrllam which bave & common vertex st the same point

the vertical mgle of the triangle, thut of which the sides passin.s through thia

pauntmaqnlllo other is B merimem, 8 misimuin, oF sdifhsr & maximom nor
a minlmam, secording ulheg’rmunqlohhﬂhun greatsr than, or egual to the

ntofthﬁnrﬂs!anglenrﬂwhnugk.
1 Of sl thesa ] 1 which bave their vertices at
pmnhhtbebnu,thshd ecrthe teat mini is that whose

equal sides make squal sogles with the base | . P 1

Find the mean distance from the contre nt‘upllmnrrﬂl the ;mnh (I] mthin its purfice,
(2) within the eircumference of one of its great circles .. SvasEsvrasane

Of four given pointa in & circle it is known that every three may be taken ae the intersec-
tions of tangents to a parabols, of which the fourth i the focus. Prove that the

at the vertices of the parabolas thus described interseet in u point, soch that

the sum of the squares of its dlmnmsfmthefuursumpmnbn aqnn]bnthelqm

of the dinmeter of the circle .. P, TR
Bhow bow to find the aren of the Pedal of a curve for any origin, wlnm the ures of the
Podal for any other origin is known ; and hence prove that the Tocas of the origin of

a Pednl of constant area i & conic, and that all hﬂmlhm.taln m:mofmllnr,
mmuinly plnred, concentric conies, whose common centre is the origin of the

1f tan 8= ¥, find in terma of , 8, 52, f"!ummmmmh substituted for % and
2 8’ gl : dz

%whenllm‘ dependent varinble i changed from = to'8., ... .. ..
Ifann point withis or without the circle whoee centre is C and radins OR, and &
g: be taken in the diameter (O3} through 3, so that 08 . CX =CR®; also if
CL bo n :limmtn ut rip;ht mﬁu to CB, and LX be joined; then, if from any
rlnl—l’in be drawn at right ID(E,M C8 in
mdLXmQ,theperpﬂnd:cnh:rMmSIIpm tlmkngenl.nb?rlllllwag
to MQ.. miadla S it e s e demnns

Prove that the tangents \ QT} from any two points (P, Q) of Imlu, t’nnl[ly
hmlhd!:yaehuthra:rnﬂthnirdiu siances from (PQ) lm e

If from the Yntersection of two tangents to m parabola, a straight line be drawn lhmoih
tha t of contact of a third tangent; prove that this straight line will divide the
L of contact of the first two tangents into parte which have to one another the
duplicats ratio of the segments of the third tangent, intercepted betwesn its point of
contact and the Srst two tangents .. oo iiii i iiiini it as

A puir of dice is thrown, or a teatotum of m sidea is spon an indefinite number of times,
and the numbers torning up ere added together (as in the guma of Steeplechase) ;
what is the chanee (or mther tho limit of the chanes) that o given high number will
be nctially arrived at P For iustunes, if the gamc WEE Won barwhne first got 100,
and that getting 101 or 102 would not do.. FARE R ) |

The mme circle around the origin being employed in the o ions of reciprocation anid
inversion, show that the firat _pudnfn and wegntive of n given curve coincide,
respactively, with the inverse of uﬁmpmul and with ths remprml of its inverse ;
further, that the reciprocal of the nth pedal is the { —njth pedal of the remprml. and
the {a—n—l]dl I of the inverse of the primitive; nnd lastly, that the inverse of
the ath pedal is the (~n)th pedal of the Inﬂm, and hence also the { —n+ 1)th ;wdal
of the resiproeal ofl-he e el G

Bhow that the 'hl:ni of the centres of all the couics circumecribing a given guadrilatersl
i an elli adrilaters] is re-cntrant, and an hyperbola if it s convex. Show
farther t u.wn pasabolia may nlwajlbeduwnumngh the mgluofanj CONVEL
Gudrlaternl ..oy s ae i a e e e S - -

Integrate, b}ﬂharpitlmethd the equation
M—na'}pi-{-a T R e

Given the radina of either of the four circles of coniect, thnm‘huﬂm.gls,mdlbaiﬁa-
vence of the sides; to eomstroct the trinnge . ..oonan o iiin i s

a1

a4

5

k4

&77
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