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Introduction

We learned some primary knowledge of geometry in elementary

systematical knowledge of geometry. What is mainly

school mathematics. Now we start to learn more /\
studied in geometry?

First we observe some examples.

1. Do you know how to draw a five-pointed star
in the national flag (Figure 1)?

2. Do you know how to measure the height of an Figure 1
age-old tower (Figure 2)?

Figure 2

3. We know that, when folding a sheet of rectangle paper (Figure 3), a
sheet of square paper can be cut out. Why is this? If there is a rectangle

wood block, then, how can the largest square wood block be cut out?

Li village

Zhang village 4
a /
N /
N\ water pump station

Figure 4
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4. To build a water pump station near a river so as to convey water to
Zhang village and Li village respectively (Figure 4), where should the
water pump station be built so that the needed water pipe is the shortest?

There are many such examples. In daily life and production, we
often encounter such problems concerning graphs. These are what geo-
metry studies.

We will mainly study the following contents in geometry:

Recognition of graphs. For example, which kind of a graph is a
square? What about a trapezium, and so on?

Properties of graphs. For example, what properties does a triangle
have? What about a square, and so on?

Brushwork of graphs. For example, how should one draw a square,
a five-pointed star, and so on?

Computation of graphs. For example, how should one compute the
height, the area of objects, and so on?

In the text of geometry, we will also learn how to explain things.
For example, why is the sum of three interior angles 180° in a triangle? In
figure 3, why is the sheet of paper cut out square? In figure 4, why is the
used water pipe the shortest as soon as the water pump station has been
built in a certain designated position?

For all kinds of objects, if we do not care about their other properties
(e. g. , color, weight, material, etc. ), but we only pay our attention to
their shapes (e.g., square, round, etc.), sizes (e.g. . length, area,
etc. ), positions (e. g. , perpendicular, out of perpendicular, intersection,
out of intersection, etc. ), then we will get all sorts of geometrical figures
(for short, figures). The figures, such as cuboid, sphere, line segment.
triangle, rectangle, circle, and so on, that we learned in elementary
school mathematics, are all geometrical figures.

In figure 5, a graph obtained from a quadrate brick is a cuboid, a
graph obtained from a circular pot is a circular cylinder body (also called
circular cylinder), a graph obtained from a football is a spheroid (also
called sphere). Cuboid, circular cylinder, spheroid, and so forth, are all

geometrical solids, for short, solids.
2
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et
= < b
Cuboid Circular cylinder Sphere
Figure 5

Observing a quadrate brick, a circular pot and a football, we see that
all of them have surfaces. The geometrical solids are surrounded by sur-
faces. For instance, a cuboid contains six surfaces which are all level. A
circular cylinder contains two bases which are level, and a lateral surface
which is curved. A ball contains a surface which is curved.

A line is produced when both surfaces intersect. The
cuboid in figure 5 contains twelve lines which are

straight. Two curved lines are produced when two bases

and a lateral surface of a circular cylinder intersect. The
borderline between the black color and the white color is Figure 6
a straight line (Figure 6).

A point is produced when both lines intersect. Observe the cuboid in
figure 5, how many points are produced among lines of intersection?

If we regard the tip of a pen as a point, when the tip of a pen is trans-
ferred on the paper, a line is drawn (Figure 7), that is, the movement of
a point forms a line. A line consists of infinite many points (every posi-
tion which the tip of a pen passes through). A circular disc i1s produced
when the hand of a watch has finished its revolving process (Figure 8). In
this case, we can say that the movement of a line forms a surface. A cir-
cular cylinder is produced when a rectangle iron wire is rotated around its

one side (Figure 9). In this case, we say that the movement of a surface
3
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forms a solid.

Solid, surface, line and point are all geometrical figures.

Figure 7 Figure 8 Figure 9

Some geometrical figures lie in the same plane, e. g. , triangle, cir-
cle, and so on; the others do not lie in the same plane, e. g. , cuboid,
sphere, and so forth. Here, what does the plane that we say mean? The
plane is a surface just as a calm water, a smooth blackboard, but the
plane extends infinitely towards any direction. A figure lying in the same
plane is called a plane figure, while a figure which does not lie in the same
plane is called a solid figure.

In junior middle school mathematics, we will mainly study some

plane figures.

An iron ball has the following properties,

It is made of iron; hard; grey-black color;
sphericity; diameter 5 ecm; mass 500 g or so.

What properties mentioned above are studied in

geometry?

Pattern

Many beautiful patterns that we usually
observe consist of some simple geometrical

figures (Figure 1).
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Figure 1

It is regarded that some patterns are formed by a revolved simple
graph. In figure 1, the first pattern in the first row is formed by a
graph rotated around a point, the badge of the rHong Kong Special
Administrative Region of China (the third pattern in the second row) is
also formed by a rotated redbut leaf.

It is regarded that some patterns are formed by a graph which is
horizontally and continuously transferred a fixed distance in a certain
fixed direction. Figure 2 (1) is formed by a Chinese character “hui”
([8]) which is horizontally and continuously transferred in one direc-

tion. A pattern obtained by this way is a strip-shaped one.

BHEH B
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Cut figure 2(1) out along the central line and move its lower half a
lattice in the right direction, then figure 2 (2) achieved. We also
regard it to be formed by a graph which is horizontally and continuously

transferred in one direction.

Figure 3

It is regarded that some patterns are formed by a graph which is
transferred horizontally and continuously in two directions. For exam-
ple, figure 3 is formed by a graph which is horizontally and continuously
transferred in the left and upwards slanting direction. A pattern

obtained by this way is a sheet one.

1. Collect some beautiful patterns (for example,
traffic signs, lace, brands, and so on) and
hold communion with one another in your class.

2. Draw the following patterns using a set square

and a pair of compasses, and color them up.

Can you design some patterns by yourself?




Segment, Angle

.
ae T

In the above graphs, the right one is simpler and the left one is more
complicated. After observing carefully, we will find that more complicat-
ed graphs also consist of some simpler graphs.

To understand some of more complicated graphs, we need to begin
with studying simpler graphs. This chapter introduces simple graphs
which are segments and angles. The right those in the above graphs are a
segment and an angle. Based on these, we will learn lines of intersection,

parallel lines, triangles, quadrilaterals, and so on.



Chapter 1 Segment, Angle

I Line, Ray, Segment.

1.1} Line

i

A taut string is an example of a straight line. The line extends
infinitely in both opposite directions.

The number axis used generally in algebra is a line which prescribes
the origin, direction and unit of length. The number axis can extend
infinitely in two opposite directions.

We can draw a line with a ruler.

We can usually use letters to represent graphs in geometry. A point
is represented by a capital letter. For instance, two points in figure 1-1
are represented by the letters A and B, and written as point A and point
B respectively. A line is represented by a lowercase letter. A line in fig-
ure 1-1 is written as line /. A line can also be represented by two different

points lying on it. Thus a line in figure 1-1 can also be written as line AB.

B (0]
Figure 1-1 Figure 1-2

When a point lies on a line, we say that the line passes through the
point. Point O in figure 1-2 lies on line /, it can also be said that line /
passes through point O. If a point lies outside a line, we say that the line
doesn’t pass through the point. Point P in figure 1-2 lies outside line /,
so line / doesn’t pass through point P.

When nailing a thin batten in a wall with a nail, the batten can be
rotated around the nail (Figure 1-3(1)). If the batten is nailed with two
nails, then it is fixed (Figure 1-3(2)).

This fact implies that there are infinitely many lines through a com-



