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PREFACE.

Tag folflment of my promise to give an appendix, containing
golutions or hints for the solation of all the problems givea in

+ my Third Edition of Solid Geometry, has entailed much labour;
but this labour will not have been thrown away if it should in

any degree have added to the usefulness of the beok; at all eventa
it has enabled me to detect many errors and omissions in the
statement of the problems which might have given trouble to
the student. A table of these errata is given on the following
page.

Mr. Chree, Mr. Berry, and Mr. Richmond have shewn no
discoptinnity in their kindness, for they have mot only eorrected
the proof sheets, bat have detected important errors in the problems,
a8 e.g. in LX. (7) (Mr, Berry), and in LVIIL (3) (Mr. Richmond);
the geometrical solutions of LIL (1) and LXIV. {9} were given
by Mr. Berry and Mr. Richmond. I wish to thank Mr. Chree
especially for his superintendence of the printing during my absence
in the Long Vacation, and I am glad to have this opportunity
of noticing & great improvement on the last two lines of my
solution of XLIIL (4), which was suggested by him bat
unfortunately arrived too late, wia. “if (z, 3, 2, w) be the centre,
the left side of (1) =— K"

Enrata 17 Hinte ror Soncriow,
PAGE
44, TXXT, (9), reference to fig. 1 is omitted,
76, L. (2), live 2, jor (rE3, read § (rE"
77, LIL (8}, line 2, for a%y"?, read =ty
78, LIL (2}, line 4, for P8, read g8,
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PROBLEMS.

ERrBATA majore,
PAGH

113, XX, (8), insert 4 abe=0 after cay,
128, XXITI. (8), line &, wneerd ~ bgfore =,
179, XXIX. (1), line 13, for Jj, read J5.
line 18, for 1,0, I, read 1,0, —1,
180, XXIX. (9), Line 8, dnsert +a" Jo/{a+ ) ofter yjb.
725, KXXVL (), add for the same height of the Inminous point.
XXEVIL (7), line 2, dele double,
226, ZXXVIIL (8), add & is the interseetion of tangant planes at B, ¢}, D,
286, XL, (8), dele of revolution,
(7}, tneert +a' ofter — ('2),
anl, XLIX, (6), for dor [l -0/ Ja® + oY), read Swa/ fint +6%.
808, LL (7}, lime 8, for the portion, read any portion.
line 4, for w, read 2.
line 8, odd eatimated aymmetricelly with respect to the portion.
{9}, lina 4, for ;aloo d&c., read slong circolar parts of their intereection,
328, LV. (3}, add and the central circolar sections.
(B}, for conoidal surface, read right comoid,
329, LYVL (2), lice &, for tangent...at P, rwﬁmdth!mdlﬂzmth,

864, LYIL m,;o.-ff md("")
’ L?Immwﬂgqhmmdshmgﬁndmhm
(4}, line 6, for comieoid, read helicoidal surface.
856, LX. {2), line b, insart — before proyrys
{6}, for epicycloid, read hypocyoloid
(7}, line 6, dnaert + il [p+in)— ¢ (p—iw)} after Fp—iu)
872, LETI. {1}, line 6, for m, read m.
8, LIVL (5), for 8—1, read 2 (n -1},

ERRATL minorg,

83, XV. (4}, for BC, read PC.

101, XVIIL. (14), lize 1, for (11), read (14}

126, XXT. (10}, for b*—mT, read (57— mIT,

181, XX XT. (7), kine 4, for a"F%™, read 27002,

24, XXXV, {6}, for ax, read as,

248, XLIT. (§), line §, odd und abe after a'b'e.

249, XLITL. (10}, for pair, read paim.

276, XLVL (T), for B, read 7. -

B2, L (4), for p/s, read p/z.

29, LVL (4}, for s, read .

B4, LVIII. (1}, for square, read nehn-guhr

BS6, LK. (T), line 2, for a, read a.
lines 9, 10, 11, for index ¥, read *
line 10, emit — bgfore sinsp.
lime 11, for win sy, read slnap.

B89, LXVI. (%), line 6, for a”, read a®.

402, LXVIL (8), for (5a" 4 &), read (Ba+ &)




HINTS FOR THE SOLUTION OF PROBLEMS

IN THE THIRD EDITION OF

FROST'S SOLID GEOMETRY.

1.
{1} Two pointa (§a, §a, + 2a).
{2} Prove that (z—y'=0, two pairs of coincident points
(, a, @) (— @, —a, —a).
(5) Circle in the plane zy.

1L

{1} {i} Cylinder on a cireular base tonching Oy. (i) Traces on
gx, zy, parabolas; the section by any planc parallel to oy is &
straight line. ({iii} Sphere, whose centre is (g, b, ). (iv] Genperated
hy parabolas revolving round Oz; or by circles, centres in O,
interseéting parabolic traces on zz, yz. (v} Planes 2z =14 cut the
surface in straight lines through Oz inclined to the plane 2z at an
angle tan™ (A*/¢").  (vi) Generated by a hyperbola parsllel to
plane zy. (vii} (Geoerated by an ellipse, one axis constant, the other
changing from 0 to oo, (viii} Trace on plane yz the parabola
3 = ¢z, and on plane z=} an equal parabola with vertex (&, — &, &),
generating & parabolic cylinder.

(2) Fig. page 3, (i) r=a einf gives a circle fn plane FOM,
touching Us, ﬁe same for all valoes of ¢.  (ii) lFa circle in
plane xy touch Oy and pass through M, r= OM for all values
of 8, giving a circle in plane POM. |iii) é=1]1r+}n‘ sind¢ for all
values of r, OF makes £ }wsaindg below plane zy, and geverates
a sarface cutting zy where ¢ =0, }m, 47, &e.
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2 PROBLEMA ITf, IV,

IIT,
(1) Art.283,let [, m, n be the direction-cosines, [cosa+msina=0,
m siny +n coay =0, :
(2) ¥amm'+nn'=4, ~{I=-IP+..=1, I{-0)+..=1
71 0 Tl L ' *
(&) ﬁn’ﬁ+nin’l_'u+iﬁ"]+um’{a+90'}=-l . a+ 45" =0. Also
coa’a + cos"2a + coa'Ba =1, . mﬂumﬂamm 0.

(4) Fig. page 44, AE, BE perpendicular to CD.
con AEB= [2_4? AB}}EAE‘ mdAE 44/34B.

{B) 2(I"+m") - (I+m)=n"= (I —wm)", the direction-cosines ara
0 4}1 'v"%1 '\l'r'i'pu' "'u’r'i'

(6) Elementary sector of the circular base = elementary triangle
of surface x afl

(7) The relation is not altered when — I is written for I, or
—m for m, or — n for .

(8) Areas are as 8:4:5, and, by Art. 36, A:piy=3: 45,

LT l"—'.'ri'

IV.

(1) cog'a+cos’S +oos’y =1, . cos(a+ B) con{a— ) + cos'y=0,
whatever oy is, o -+ 2 is least when u—ﬁ,m.llaﬂyn oy 300-3’5!,-1,
whence 3a, the least possible value of a+ 8+, is found.

(2) Bhew that A+ pm+wn=0, and A+p+4+r=0; ), g, v being
the direction-cosines,

(3) Bhew that & (&' + Sm®).+ v {al + Im)’ = 0, hence that
Locmm inn =8+ a'y+ da: Mat B

[,n?&mon of parallelism is that of equal roots of the quadratic
in 1, m.

{4) Similasly.
(6) A, p, v direction-cosines required, Al+...=Al+...=Al"}...=p,

lL,m,n IL,m,n
'ym'yn' |=p|l1, m',n
Uy m", a" 1, m", n" |
I, m,n
and A:pzv=|1,m, n-
1, m", u"

For the second case, shew that
lemn =, m Nrpiv=I4+T+ 000,
(6) Art, 26, utvtw=2e8y+2byat2ca8, P=a'a"t...~28cHy....




PROELEMS IV., V. 3

(7} I, myn and I', m', n’ direction cosines of the lines. Prove
l-lU'=s—(m—m'}) and 4 V'=m+m, o lan, m=l, Hn=-n',
({—m)=8n", thenl=4(—114/}), m=4{1 x4}, n=F VL

(8) Art. 25, %', ', ¥ required direction cosines,

A+ N =2 (A p+) i

(9) 1-3(E8 " +...= (I +8]) +... and 1 = (148" +..

l:l'l]]- Art. 36, a an edg& of the m'ae.l EA -t —EA = Ed,,
normal to plans of mazimum projection has aquai direction cosines
and maximum area = a*\/8,

(11) Let 8 be the inclination of the planes; the perpendicular
from I¥ on the plane ABC = DI cosf.

(12) Art. 28, L, M, N direction-ratios,
— 1+ L+ Mcosv+ Neosp=0,
and three other equations; eliminate L, M and N.

V.

(1) z=z=;};y, cosa=cosy=—} con 8, sec 8= ~ 4/, sec25 =4,
(2) Use the three equations
(z=1) (y~1)(z-7)=0, (r-1)(s-1(y-2)=0,
(e= 1) {e=1) (z—2) =0,

satisfied by w=y=1, z=1,y=2 &c nnd.r—ynz, straight
linea passing throngh [l 1, 1)

(3) Batisfied by 2=y =gz, direction cosines '}, /4, +/}.

(4) & +222=0, .. straight lines are 2 =0, y=0 and x=y=—12z
. [5‘ Etrmgh! line is (z =8} [{c—b)=(y—0)/(a—c)=(—a) [ (b=a)
pe'lc-lp lar to straight line 2z/{(d+c)=2y/(c+a)= =2z {a+8)

the ather two linegs.

(8) Itis the distance from the origin to thaﬁo‘]actiun of the
line on the plane zy, and is (am ~3l)/+/{F+m’) @ efquations are.
lz4+my=0 and 2=v, which meets the glven line, shew that
v {F+m") +n(el4+bm) =0,

{7} Line joining centres of the edge and diagonal is the shortest
distance =a|4/2.

[E'_I Take y=4 + Rz,l’c and ma= 4"+ B’zfc for the mterweimg

Shew that A'=5B and B =, and make A=msinf,

Bn A coadl.

(9} The points are (acosa, asing, ¢); (¢ D coaa, Fheing, —¢).

(10} Art. 59, cj'lmﬂer of evanescent radius, Equation may be
written {ny — mz)* + (lz — nz)* + (mz = Iy)" = 0.

(11) Axt. ﬁ»l, for the locus, =4 (e —¢)=0.



