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The Solutions of three Chorographic Problems, by
a Member of he Philofophical Societyof Oxford.

HE three following Problems may occur at Sea,
in finding the diftance and pofition of Rocks,
Sands, &c. from the fhore; or in furveying the Sea
Coaft; when only two obje&ts whofe diftance from
each other is known, can be feen at one ftation: but
efpecially they may be ufeful te one, that would make
a Map of a Countrey by a Series of Triangles deriv-
ed from one or more meafured Bafes; which is the
moft exa& way of finding the bearing and diftance
of places from each other, and thence their true Lon-
gitude and Latitude; and may confequently occur to
one that would in that manner meafure a Degree on
the Earth.
The Firft Problem (Fig. 1. and 2.)
There are two objets B and (, whofe diftance B(C
is known, and there are two ftations at 4 & E,
where the obje&s B, Cbeing vifible, &the ftations one
from another, the Angles B 4C, B AE, AEB, AEC,
are known by Obfervation, (which may be madewith
an ordinary Surveying Semicircle, or Grofiaff, or if
the obje@s be beyond the view of the naked Ey,
with a Telefcopic Quadrant) to find the diftances or
lines 4B, AC, AE, EC.
Conftruétion.
In each of the triangles B AE, CAE, two angles at
4, E, being known, the third isalfo known: then take
any line a¢ at pleafure, on which conftitute the tri-
angles Bac, a ¢y refpe@ively equiangular to the trian-
glesBAE, AEC; join By. Thenupon BC conftitate
the triangles B (4, BCE equiangular to the correfpon.
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dent triangles By, By join £E, and the thing is ma-
nifeftly done.
The Calculation,

Affuming «¢ of any number of parts, in the trian-
gles « B¢, 2 v¢, the angles being given, the fides « 3,
% vy, ¢f3, ¢y may be fouud by Trigonometry : then in
the Triangle Bay, having the angle Bay, and the
legs «f3, 2y, we may find By. Then By. B(:PBa.
BA:Be BE: ya, CA::ye. CF.

The fecond Problem (Tig. 3 & 4.)
Three obje&ts B, C, D, are given, or (which is the
fame) the fides, and confequently angles of the trian-
gle BCD are given; alfo there are 2 points or fta-
tions A, E, fuch, that at 4 may be feen the three
points B, (, E, but not D ; and at the ftation, E, may
be {feen A4,(, D, but not B, that is the angles B A4,

B AE, AEC, AE D, (and confequently EA4C, AEC()

are known by obfervation : to find thelines 48, A4C,

AE, EC ED.

Confiraétion.

Take any line a¢ at pleafure, and at its extremitys
make the angles cay, eaf, at vy, acdl, equal to the
correfpondent obferved anglesE 4, E4 B, AE C, AE D.
Produce B, d\¢, til they meet in ¢, join @y; then
upon CB defcribe (according to 33. 3. Eucl) a Seg-
ment of a circle, that may contain an angle= y@{;
and upon €D defcribe a Segment of a circle capa-
ble of an angle =y @4d\,; fuppofe F the common fe-
&ion. of thefe 2circles; join FB, FC, FD; then from
the point €, draw forth the lines (4, CE, fo that the
angle FCA may be =@y a, and FCE==Qy¢; 1o 4,E,
the common feCtions of €4, CE, with FB, FD, will
be- the points required, from whence the reft is eafily
deduced. The Calculation.

Aflaming a¢ of any number; in the triangles 2y,
aQe all the angles being given, with the fide «¢ af-
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fum'd, thefides avy, ¢y, a @, ¢, wilbe known ; thenin
the triangle y 2 @, the angle ya @ with the legsavy,
@ @ being known, the angles @y, ay ¢ with thefide
¢y will be known: then as for the reft of the
work in the other figure, the triangle B € D having all
its fides and angles known, and the angles B F(, B FD,
being equal to the found B¢y, B d,; how to find
FB, FC, FD by (alculation (and allo Protraflicn) has
been thewn by Mr Cullins (in Phil. Tranfalln. 69 p.
2093. ) as to all its cafes , which may therefore
fuperfede my fhewing any other way.

But here it muft be noted, that if the fum of the ob-
ferved angles, BAE, AED, is 180 degrees: then 4B
and ED cannot meet, becaufe they are parallel, and
confequently the given {olution cannot take place;
for which reafon I here fubjoin another.

Another Solution,

Upon B( (Fig. 5.) defcribe a fegment B AC of a
circle, fothat the angle ofthe fegment, may beequal
to the obferved £ Bay, (which as above quoted is
fhewn 33. 3. Euclid) and upon €D defcribe a fegment
CED ofa circle, capable of an angle equal to the ob-
ferved C ED; from € draw the diameters of thefe cir-
cles €G, G H; then upon €G defcribe a fegment of
a circle G F(, capable of an angle equal to the ob-
ferved £ AEC likewife upon € H defcribe a circles {eg-
ment CF H, capable of an angleequal to the ‘obferv-
ed C AE: fuppofe F the common fection of the two
laft circles HFC, GF¢, join FH, cutting the circle
HEC in E, join alfo FG, cutting the circle G A4(¢ in
A: 1 fay that A, E, are the points required.

Dem :

For the £ BACis=B ay by conftruction of the feg-
ment, alfo the angles CEH, CAG, are right, becaufe
each exifts in a femicircle: therefore a circle being de-
fcribed upon € F asa diameter, wil pals thro £, ; There-
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fore the angle £ 4 E= L FE=(F H= (by coenfirnétion)
to the obferved angle y «¢. Inlike mannperthe £ CE 4=
CF A=(CFG= oblerv'd angley:a,

If the ftations 4, E fall in a right line with the
point Cs the lines G 4, / E being parallel, cannot
meet: but inthis cafe the problem is indeterminate
and .capable of infinite Solutions. For as before upon
€G defcribe a Segment of a circle capable of the ob-
ferved £ ys @, and upon € /7, defcribe a Segment capable
of the obferved yat : then thro(, draw a line any way
cutting the circles in 4, E, thefe points wil anfwer the
queftion.

The Third Problem.

Four points B, (, D, F, (Fig. 6.) or the 4 fides of a qua-
drilaceral, with the angles comprehended are given ;
alfo there are 2 {tations « and E fuch, that at 4, only
B,(, E are vifible, and at E only 4D, F, that is, the
angles BAC, BAE, AED, DEF are given: to find
the places ol the two points 4, E; and confequently,
the lengthsof the lines 4B, 4(, AE, ED, EF,
Confiruction.

Upon BC (by 33. 3.Eucl. ) defcribe a fegmentof a
circle, that may contain an angle equal to the obferved
angle B A4¢, then from ¢ draw the chord ¢ M, or a line
cutting the circle in A, fo that the angle BCM may
be equal to the {fupplement of the obferved angle B A E,
i. e. 1ts refidue to 180 degrees.  Inlike manner on D F
defcribe a fegment ofa circle, capable ofan angle equal
tothe oblerv'd D EF, and from i>draw the chord D IV,
{o that theangle F D N may be equal to the fupplement
of the obferv'd angle #EF, ioin i N, cutting the 2 cir-
clesin 4, E: 1fay 4 £, areche two poinis requir'd.
Den :

Join 4B, AC, ED, EF, then isthe 2 M AB="

B M (by 21. 3. Eucl : )=={uppement of the oblerv'd

£ B 4L by cenfirn&ion, therefore the confrued
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£ B AE is equal to that which was obferved. Alfo

the £ B A4 € ofthe {fegment, is by conftruction of the

Segment, equal to the obferv'd £ B 4C. Inlike manner

the conftructed angles /EF, -and D E'F, ‘areequal to

the correfpondent obferved angles 4 EF, D E F, there-

fore A, E are the points required.

The Calculation.

In the Triangle BCM, the ¢ BC M (= {upplement of
B AE) and £ BMC (=B AC() are given, with the fide
B (; thence M€ may befound; urlike manner: D Nin
the o D NF may be found. Butthe £ MCD)=BCD
--BC M) is known ‘with its legs M, € D, therefore its
bafe M D, and £ MDC may be known. Therefore
the £ MD N (=CDF-<CD M--F D N) isknown; with its
legs M D, D N; thence M N with the angles DM N,
DN M, willbe known. Then thel M A4 (=D MC
4+ DMN) is known, with the £ M AC (=MAB
4B A4C) and M( before found ; therefore M £ and 4C
wil be known. 1In like mannper in the triangle ED N.
the angles £, N, with the fide D N being known, the
fides EN, ED will be known; therefore 4E (=MN
-- M A4--E N) is known. Alfo in the criangle 45 (,the
¢ A with its fides B, €A being known, the fide. 4B
will be knewn, with the 2 BCA; {o in the triangle
EFD, the £ Ewith the fides, ED, DF being known,
EF wil be found, with the zED F. Laftly in the tri-
angle ACD, the £ ACD (=BCD--B(.4) with itslegs
AC, €D being known, the fide 4D wil be knawn. and
in like manner EC in the triangle ED (.

Note that, in this problem, as alfo in the firft and
fecond, if the two ftations fall in a right lime with
either-ofthe given objects: the locus of 4, or E, be-
ing a circle, the partieular point of ., or E,cannot be
determined from the things given.

As to the other cafes of this third problem, whersin
<4;and £, may fhifcplaces, i. ¢. only D, F, £ may be vi-
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fible 2t A, and only 4, B,C at E; or wherein B, D, E,
may be vifible at 4, and only C, F, 4, at E; or where-
in 4 may be of one fide of the quadrilateral, and E
on the other; or one of the ftations within the quadri-
lateral, and the other without it: I fhall for brevitys
fake omit the figures, and diverfity of the Signs 4 and --
in the calculation, and prefume that the Surveyour wil
eafily dire¢t himfelf in thofe cafes, by what has been faid.

The Solution of this third problem is general, and
ferves alfo for both the precedent. For fuppofe €, D
the same point in the laft figure, and it gives the folu-
tion of thefecond problem : but if B, €, be fuppos'd the
fame pointswith D, F, by proceeding as in thelaft, you
may dire@ly folve the firft problem.

A Letter from William Molyneux Efg; toone of
the Secretarys of the R. S. concerning the Cir-
culation of the blood as feen, by the belp of a
Microfcope, in the Lacerta Aquatica.

Dublin Ofob. 27. 1685.
Sir,

U R Society lately received tmnfcripts of two

of D Gardens Letters, the firft dated form A-
berdeen July 17.1685.to D* Middleton; the other Sept.
4. 1685. to D7 Plot. To both thefe Letters I have
fomething to fay.

In the firft he gives an Account ofthe Vifible Circala-
tion of the blood in the Water- Newt ot Lacerta Aquatica;
truely I am heartily glad, that this Learned and Inge-
nious D* has hit upon this Experiment; tis now above

two years and an half, fince I firft Difcovered this fur-
prifing
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