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MO. VI. THE MATHEMATICAL COMPANION. 67

required to determine their position when their distance is equal to a given

line?

16M Question (117), hy Mr. miliam Trailer.

Suppose the frustum of a cone whose diameters and altitude are 50, 36,

and 60, be cut by a plane passing from the extremity of the greater base

through the centre of gravity of the frustum: it is required to find the

area of the section, and the solid content of the ungula contiguous to the

greater end?

17M Question (118), by M. F., of Reeth, Yorlstire.

In a certain Treatise on Fluxions it is asserted, that the fluent of

tnr • . mx ni3x* rn3-t3 , _ .

J*** i»=*0-2i+ -gj jr +

mx . n?xx - ,

+ m**L* (>.__. + __ «rc.)

, m**5L*4r , mx m1** .

+ —— (|~ir +-T% *«•)

+ to. ( Sro. — )

Required the investigation?

18fA Question (119), by Mr. John Loviry.

Given the vertical angle, the perimeter, and the sum of the base and

perpendicular, to construct the triangle.

19M Question (120), by Mr. John Whitley.

To determine a point within a given polygon, such that, if perpendi-

culars be drawn therefrom to the sides, the sum of all the squares formed

Upon them (hall be the least possible.

20M Question (121), by Mr. William Wallace, Perth.

If from any two points B, E, in the circumference of a circle given in

magnitude and position two right lines BC A, EDA, be drawn catting the

circle in C and D, and meeting in A; and from the point of intersection

A to the centre of the circle AO be drawn, and the point6 E, C j B, D

joined, and produced to meet an indefinite perpendicular erected at A on

AO ; then will FA be always equal to AG. Required the demonstrations

21/ Question (122), by Mr. John Lowry.

Given the vertical angle, the sum of the fides, and the sum or differ,

ence of the squares of the *base and perpendicular, to construct the tri-

angle.

22</ Question (123), by Mr. George Sanderson.

Given the sum of the fides, the sum of the base and perpendicular, to

construct the triangle, when the verticil angle is a maximum.
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KOi VII. MATHEMATICAL COMPANION. 53

20M Que/lion (121) answered by Mr. W. Hilton.

Suppose the figure drawn as requir-

ed, I being the point where AO inter-

sects the circle; set off IH = IE,

joinG, H; A, H; B, H; and E,

H,the last of which will be parallel to

GF: now we have AH = AE, and

the angle GAH = FAE. Moreover,

because EH is parallel to GF; and

consequently the angle EH A= AEH,

we have HAG or the supplement of/

EHA = DEH, or the supplement of G ^ . ,"

HBG; hence a circle will pass through the four points A, H, B, and G,

and the angle GHA = GBA = supplement of DEF = AEF ; therefore

the triangles FAE, GAH, are equal in all respects; or AF = AG .

Q.E.D.

Scholium:—-If AB fall on the other fide of AO, the demonstration

may be effected in the fame manner; likewise if the lines be drawn dia-

gonally as through D, E; B, C, instead of through the adjoining points.

The same answered by Mr. John Fletcher, Oldham.

Let the lines be drawn as per theorem; join F,

O, and G, O, and from the centre O let fall the

JLs OH,OI, on the chords CE, BD, respectively;

)oin A, H, and A, I; now the triangles AEC,

ABD, are similar, but H and I are the middle of

their bases; therefore the triangles AEH, ABI,

will be also similar, and the J_ AID =r AHC.

Again; since OAG, OIG, are right angles, the

points O, 1, A, G, are in a circle, and for a simi-

lar reason are the points O, H, A, F; therefore the / A

AHF = AOF, and consequently FA = AG. Q.E.D.

The same answered by Mr. John Whiiley

Demonstr.: Let the lines joining the points G,

D, B; and C, E intersect in S; and from A draw the

tangents AO, AP; also draw P, Q, meeting DE in I.

Upon DEas a diameter describe the semicircle DHE;

and draw IH perp. to DE, meeting it in H ; join DH,

EH, and AH; then because the triangle AQP is

isosceles, we have AQ1 = Al* -f PIQ; but bv the

circle, PIQ = DIE = IH1; therefore AQ1, or AD .

AE = Al*+ IHI = AH1 (Euc. 47,1); confe- .

quently AH is a tangent to the semicircle at H; (J ^ ]J

wherefore the triangles ADH, AHE, are similar; and therefore AD1 {
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54 MATHEMATICAL COMPANION. NO. VII.

AH* - (AD . AE) * • DH* ; EH1 ; - AD J AE; but DH* = ED.

Dl ; EH* = ED . El ;; DI ; IE; wherefore AD J AE ; -. DI •

IE. Again; it is well known that PO will pass-through the point S,

and be perpendicular to AO; and because FG is also perp. to AO, there-

fore FG is parallel to PQ ; wherefore the triangles EIS, E AF, are simi-

lar; and therefore AE J AF ; ; El • SI; wherefore AD • AF ; ; DI ■

SI; but, by similar triangles, DI • SI ', '. AD J AG; wherefore AD J

AF; ; AD ; AG; therefore AF = AG. Q.E.D.

Ingenious answers -were also given by Messrs. Cavill and Wefierm.

21st Question (122) answered by Miss Sophia Western.

Analysis: 1st. When the sum of the squares

is given. Let ABC be the required triangle, and

NDE the diameter of the circumscribing circle

drawn perpendicular to the base; draw CX pa-

rallel to AB, and bisect DX in S, and DE in I;

then, if EF be drawn perpend.-to AC, we have

I"C*=EX . DN; but the ratio of DN to DE t

is given, because the vertical angle is given;

therefore the rectangle ED . EX is given (be- ^ _

cause FC, half the sum of the fides, is given), or its fourth the rectangle

Dl . IS is given. Join A, S; A, I; then AD1 -|- DS*=^ AS" = a

fourth part of the given sum of the squares of the base and perpendicular;

therefore AS is given; and because the ratio of AD to DE is given, the

ratio of DA to DI will be given; and consequently the /_ AID is

{riven; also the ratio of Al to DI will be given; therefore the rectangle

Al . IS will be given; wherefore in the triangle A1S, there is given the

base, the vertical angle, and the rectangle of the sides, to construct it; the

method of doing which is well known.

2d. When the difference of the squares is given, bisect FE in Q, join

G, C, and draw Fa perpendicular to it; then, taking a* = the rectangle

SI . Dl, and i* = SD* to AD*, we have SI J a * ' a J Dl, or SI* J a*

; ; a1 ; DP, but SI = SD + Dl, and SD* = AD1 + a*; therefore

S1* = SD* + Dl1 -f 2SD . DI = AD* + DI* + i* + 2a*, and AD*

+ DI* + i* + 2a* J a* : ; o* ; DI*. Now AD1 ! DI*; \ FC* J FQ*

; ; Co J aQ; therefore, by composition, AD' + DI* • Dl*" ;QC J aQ;

make 2a' + b1 ', c1 \ ' QC J aQ; then, by composition, AD* + DI* +

a* + 2a* J DI* + c* - * GC J aQ * - a* ; rf*; then DI* + 0* \ d*\ 'a*

• DI*. Take DV = c; then IV* J a"*; ] a* J DI*, or IV • d; 'a J

DI; therefore the rectangle of IV . ID and the difference of their squares

are given to determine them. Hence the construction becomes easy.

// was also answered by Messrs. Cavill and Whitley.
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