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INTRODUCTION.

1. E\rer:,r object which occurs in nature has numerous
properties; to facilitate the investigation of which, one prelim-
inarily endeavours to consider onec at a time, independently
of the others; the different investigations of the same kind
are then collected, and thus the different sciences, safpral
sciences, are formed. Thus, if we examine a piece of chalk,
we might ask about its origin and occurrence, its specific
gravity and colour, the combination of its elements, its form,
&c., and these questions will be answered respectively by
Geology, Physics, Chemistry, and Geometry.

2. Geometry treats of the forme without regard to the
substance; when we speak of a sphere, we do not consider
of what it is made, but only of the space which it occupies;
every object occupies a space, which has extension in all di-
rections; this is a geometrical body.

The boundary between a body and the surrounding space
is called a superficies or the surface of the body; a superficies
has no thickness.

If a part of a superficies be cut off from the surrounding
part, the boundary is called a /fne; a line has no breadth,
If a part of a line be cut off, the limit is termed a podnd; it
has no magnitude, but only denotes position.

3, When a point moves, it produces a line, similarly a
superficies may be imagined as being produced Yorooesin o
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movement of a line, a body through the movement of a
superficies. .

4, Let us imagine a body revolving round two fixed
points, that is, moving so that two points in it do not change
their places in space, we could then suppose a line to be
drawn through these two points and through all the other
points in the body, which during the movement do not change
their places. Such a line is called a strasght five. The straight
line, therefore, is determined by two points, that is, that tdrough
two grven pornls there can only be dvawn one stvaight fine.
From this it follows again, that fwo different straipht fines
can onrly have one point in common (a point of intevsection),
for if they had two peints ih common, they must coincide,
A straight line can be imagined to be infinitely produced by
the addition of other straight lines, each having two points
in common with the preceding ones. Where it cannot be
misunderstood line is often used for straight line.

A line of which no part is straight is called carved, a
line composed of several straight lines in called a ,broken
lzme®,

5. A plane superficies or plawe is one in which every
straight line lies wholly, when two of its points lie in it; the
position of a plane is determined, when it containa three given
points which are not in a straight line. A straight line and
a plane are supposed infinitely produced, when the opposite
is not ‘stated; a straight line may, without being changed, be
imagined to be made to slide along itself; a plane may, with-
out being changed, be made to slide along itself or turned
in iteclf Tound one of its points,

6. A figure is a limited part of a plane,

itz boundary is called Pesvmweter, when it is

A broken, FPeriphery, when it is curved. A fe-

angle is conmtained by three straight lines

(sides), a guadrilateral by four, a multilateral

figure or polygon by an indefinite number;

a line joining the extremities of two sides of a polygon, with-
our jtself being a side, is called a diggonal {AC). A polygon
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is called convex, when the prolongations of the sides.fall
outside the polygon; in the opposite case it is said to be
HOU cORPEX.

7. When a straight line of fixed length (O4) revolves in
a plane round one of its extremities, its other extremity de-
scribes a clogsed curved line called a epele; the fixed point
(O 15 called -the centre and 004 the

radins; all radid of the same civele

are egaal; a line joining two points @

of the circumference is called a T2 A
chord (BC); a diameter (DA)isa & B\ f F
chord through the centre; a// dia- a T H

meteys are equal; a chord produced
is called a secers (EF); it lics partly inside and partly out-
side the circle and cuts it in two points: if the secant be
moved, so that the two points coincide in one point ({), this
is called a pofer of comfactd and the line a famgenst (FH); the
tangent has only one point in common with the circle and
lies wholly outside of it. A part of the circumference is
called an arr {— 4C). A part of . the circle contained by a
chord and an arc (B is called a segmmens; a part contained
by two radii and an arc (BOC) is called a gecior

A figure ix said to be rmscyibed In a circle, when its
sides are chords, cércwmesertbed, when they are tangents.

8. Two figures are said to be comgrwent, when they are

- the same in everything, but only lying in different places:

two congruent figures may be supposed to be placed on each
other, so that they cover ome another; the parts which then
coincide are called cosvesponding. The sign for congruence
is @. Circles with equal radii are congruent.

9, That which is given in a propositon is called Hypo-
thesis, that which is to be proved, Fhesss

18, Plare geomefry only treats of figures in the same
plane, chiefly the straight line and the circle; Stereometry
treats of lines, superficies, and bodies in general.



L.
THE SITUATION OF STRAIGHT LINES.

I. THE MUTUAL DEPENDENCE OF ANGLES.

1l. When a straight line revolves round one of its points,
until it again arrives at the position from whence it started,
it is said to have completed a whole revolution; if it has not
revolved so much, its position is determined by stating through
how great a part of the revolution it has turned. We say
that the line forms a certain amgle with its former position,
and the angle between fwo lines is thur that part of a revo-
lution, which one ltwe must perfovm in ovder lo cover the

gther. The two lines are called the Jegs or
g Sstdes of the angle, their point of intersection

its wertex. The symbol for angle is £
where it caanot be misunderstood, an angle
¢ s denoted by a single letter at the vertex

(£ =z or £ A); otherwise by three letters,
one at the vertex and one at each of the legs, the first in
the middle (£ BAC).

12. A whole revolution is divided into 360° (degreex),
each degree into 6o (minufes), and each minute into 6o
(seconds); an angle of 180° corresponding to half a revolution,
is called an ewngle of comiinmuation; its legs fie tn a straight
lime; an angle of go®, corresponding to 1 revolution, is called
a wight angle (symbol R.); angles less than go® are called
acwle, between go” and 1Bo” obimse. Angles which are not
right angles are called odliguwe. Two lines which form a
right angle are said to be at »ight angles or perpendicular to
one another. The symbol for ,perpendicular® is «,

13. One angle is said to be the complemenst of another
angle, when their sum is equal to 1R., and the supplement,
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when their sum equals 2R. Thus, when an angle is a°, its
complement is go® — a° its supplement 180° —a®.

Two angles must thevefore be equal, when theiy comple-
wients ov supplements ave equal.

W. Adjacent angles are those which
have one leg in common and whose other
legs are continoations of each other bix
(# and a); two such angles are together
equal to 180°, and are therefore supple-
mentary angles,

15. Fertical awgles are those whose legs are continu-
ations of each other; #hey are egqual, as the revolution which
makes the legs of the one angle coincide also makes the legs
of its vertical angle coincide; the angles formed by the inter-
section of two lines can therefore be found, when the one is
known; for example, if a=45", then also a*=45%, b=01'=—135".

186, The seeme of the exterior angles
gf a polygon is gR. For if a linc be
imagined to be placed on one of the
sides of the polygon, from thence turn-
ed on to the next side and so on, tll 2o
it again falls on the first side, it will 7
by degrees haye turned through all the
exterior angles of the polygon; bur it
has thereby performed a whole revolution, that is 4R.*).

19, The sum of the angles of a polygon is found by
faking as many times 3 R., as the polygon has sides, and
Jrom that subtracting ¢R. (2nR.—4R., when it has n sides).
For the sum of two adjacent angles is 2R, ; therefore the angles

*) If some angular points of the polygon turn inwards, the proofs In 16
and 17 atill hold pood, when the revolution in backward directon is
 reckoned as negative.
We say in 16 that the line has performed a whole revolution, although
it has arrived hack on itself in a different way than in 11} we really hexebrs
supplement the definition of the plane; fhe same Teanonvay, capdih, o ke
ample, not be applied to arcs lylng on the swiace of 2 WP,



