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PREFACE

During recent years the study of solid geomelry has ocen-
pied & somewhat less commanding position in the mathematical
curriculum than formerly. Dmportant and essential as its sub-
ject matter is admitted to be, it has been little more than
an appendage Lo plane geometry, both in the methods of ity
presentation and in its seiontific results

The authors of this text feel that the subject iz mueh more
vital than such a tendency would indicate. Not only are the
bare truths gained from a stody of golid geometry cssential
to the student of seience, but throngh its medimm a multi-
tade of mathematieal ideas ean be presented and elncidated
in a natoral and convineing manner. In fact, no subject of
clementary mathematies can be comparcd to solil geometry
ig a climax wnd capstone of mathematical study for the stu-
dent who pursues the subject no farther, Tt not enly ntilizes
amd applies much that he hag learned in other courses, but
serves as a4 point of vantage from which may be gained many
glimpses of scientific fields which he is nol to enter,

In this text the nuthors have presented the subject in such
form that a minimal course as prescribed by the eolleges and
the varions examining boards may be covered. At the same
time it affords at every turn a richness of suggestion and
development for those who bave the time and the inélination
to do more than that minimnm.

One of the important opportunities affoeded by the study of
solid geometry is that of using and developing the scientific
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iv SOLID GEOMETRY

imagrination.  This text, through its hundreds of queries, aims
to enconrige the student to regand the subject not merely
as @ logical sequence of theorems but as o subject inviting
reflection and the play of speculation,  These gueries shonld
b nsil in elass as ow basis for disenssion and will be Tonnd
to render the more formal work not only moere interesting
but more intelligible.  If time does not permit any altention
to the queries, they may be omitted from the class assigninents
without disturbing the continuity of the subject. Their nse,
however, is stromely urped by the antlors.

Exercises illustrating or dependent upon the various theo-
vems are seattered thvonghont the text and afford as much
drill of this kind as many teachers ean profitably use. The
collections at the end of each bhook may be regarded as =up-
plementary, Greal care Las been exerviseld to provide a col-
loetion of originals thal is fresh, Interesting, not too difliealt,
but illusirating all parts of Lhe subject,

The assumption of Cavaliee’s Theorew as a basis {or the
theorems on measurement is the resudt ol wany vears of class-
room experienee. The stnplicity and power ol this procedore
shoulil vommend 1t botl £o beschiers ainl Bo stodents,

The geometry of the sphere and its relation to plane geow-
etry 15 also elabworated with eare and 0 such @ manver as to
give the stwdent an ingight into the meaning of geometrical
Selenee.
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REFERENCES FROM PLANLE GEOMETRY
POSTULATES AND ANIOMS

19. Postalate I. There is only ene steaight line through two
points,

20. Postulate II. Any peometrie figure may be soved [rom
one place to anolher without changing its size or shape.

31. Axiom I. 1l eguals are added to equals, the results are
equal,

32. Axiom IL (1) Two numbers or magnitudes each egqual to
a third are equal to each other. {2} Two figures congruent to a
Bhird ave congrucut to cach other

36. Postulate ITT. All struight ungles arve equal.

39. Axiom III. If cquals arc divided by the same namber, the
results ave equal.

41. Postulate IV. Afa given point of a line, one and anly one |
perpendienlar ean be deawn to the line.

45. Postulate V. The pestulate of parallels. Throngh a given
point cutside a line, one line parallel to it exists, and only one.

3l. Axiom IV. If cqualsaresnbiragied from equals, the results
ara equal,

63. Axiom V. A vwuber sy be substifuted for its equal in
any operafion on numbers.

124. Axiom VI. If equals are multiplied by equals, the results
are equal,

136. Axiom VIL. The whole is greater than any of its parts.

137, Axiom VIIL If the first of three magnitudes 15 greater
than the second and the second is greater than the thivd, the

first is greater than the thied,
wii



Viii SOLID GEOMETRY

139. Axiom IX. If the same munber, positive or negative, is
added to or subtracied from ench wember of an inequality, the
results are unequal m the sawe order,

140. Axiom X, If both mewbers of an inequality are multi-
plicd or divided by the swme positive unmber, the reaults aye
unequal in the same order.

141. Axiom XI. 1[ the cormesponding members of bwo or morn
inequalities which ave in the same ovder are added, the sums are
unequal in the same order.

142. Axiom XTI If anequals are sublracted from equals, the
vesults are unequal in the reverse oder

146. Postulate VI. Any side of a triangle is less than the sun
of the other two sides,

DEFINITIONS

15. Angle. A plane angly (symbol 2 s the figure formed by
two rays which meet.

16. Triangle. A trinngle (symbal 43 is o portion of a plang
bounded by three struight Hues.

24. Congruence. Two geometric magnitudes are congruent if
their bounduries can be wade W colmeide.

30. Isosceles triangle. An tsosceles triangle s a triangle whicl
has two equal sides.

37. Perpendicular. 1f one straight line euts another =0 as to
make auy two adjacent angles equal, each line s perpeidlicular
{symbol L) te the other.

43, Parallel lnes. Tarallel lines are lines that e io the same
1:1Lu.|e amd do nod meet however fnre I:hi:}' /I ]'n'nr]mar;r].

49, Hypotenuse. The hypotenuse of o vight friangle s the side
ppposite the right angle.

32. Vertical angles. T'wo angles are vertieal angles if the sides
of one are the lul'ulnnpmtimls of the sides of the other



