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Hello, students!

Your senior middle school studies have
begun. Welcome to the study of senior middle
school physics. You have learned some
knowledge of physics in your journey through
junior middle school, but it was only the first
step in your study of physics, and you should
further develop your knowledge in this field.
Senior middle school physics will open up for
you a more brilliant and beautiful world than
junior middle school physics. Let us glance
over how extensive, useful and interesting the
world of physics is before we start our study.

Here are some interesting experiments,

Fig. 0-2 How can sound break

the wineglass into pieces?

Fig. 0-1 Which will be broken, the tile or the egg?

e

Fig. 0-3 The bird in the electrified

cage remains safe and sound.



There are a lot of branches in physics, such as mecha-

nics, heat, electromagnetism, optics, statistical physics,

quantum mechanics, atom and atomic nucleus physics, con-
densed state (solid and liquid states) physics and particle
physics (high energy) etc. The study scope of physics is very

vast.

Seeing in terms of measuring time

Modern standard universe s g :
theories theorize that the universe 10i12 l—T;le historypflheivlion
was born in a big bang more than 1810 ._::E::::nd A
10 billion, i.e {1~2}) X 10, 10° | bengs
years ago. The age of universe is 10° X

in the order of magnitude of 10"
with second as its unit.

Unit: s

1018 Age of the universe
I:Age of the earth

1 OI 7 I
1 O 16
l‘ After the extinct of dinosaurs

10 4

1 0]4 The history of the, <

= Y
10 l_ The revolution period of the moon

10° g

1 05 The rotatior ¢
1 0 " period of the 4

earth
The branch of physics to 10° =—Thelifespa.nofncutmn
study the laws of motions of mi- 10° |
. . 10! I-The world record
crocosmic particles such as pro- o Mofme [
10° | 100-meter dish
ton, neutron, electron, pho- 10" §
1 . . ig. O S 2
ton, etc., is particle physics. £ 05 The Hubble'space 10_1 i
: telescope used to survey the 107 W the exposure
Of the common particles, pro- _ . 104 l/limeofsuperspce
information of the universe. photographing

tons, electrons and photons are

stable, while all the other particles are unstable. That is,

107 [ he tife span
10.(, l of a p particle

107
they decay and become other particles after a certain time, and 10° | ofa e meson
the average time of a particle from its emerging to decaying is }8_10 ]
called its life span. There is a kind of microcosmic particle, the 101 =
life span of which is 102
. 10"3 .-The life span
very short, and its 10" g of a particle
order of magnitude 10
: -16 The life span
1S 10*25 S. 18-17 l—ofa 7° meson
Fig. 0-4 shows 1078
: -19 l The life span
the time scale of the 1020 of a 3 °supper particle
. 107§
material world from 10 1 {1 e span of o parcte i
1018 s to 10—25 S, 10-22 a resonance state
: 107
spanning 43 ~ 44 10% g
e y . e life span
r g e orders of magni- 105 R z?znparr:jcle
Fig. 0-6 The positive and negative electron collid- tude.

ing machine in Beijing, China, used for exploring
the motion laws of microcosmic particles. (The
figure shows the store ring of the machine. )

Fig. 0-4 The time scale of

the material world




Seeing in terms of measuring space

The smallest object studied in physics is a microcosmic particle with the order of magni-
tude of 107" m, while the greatest object is the universe with the order of magnitude of
(10*°~10*) m. Fig. 0-7 is the measure of space in the material world spanning 42~43 or-
ders of magnitude, from 10~®m to (10%~10?") m.

The order of magnitude of the far-
thest limit of the observation of the
The quantitative level of the universe known by the mankind at
objects studied in particle present is  (10%~107)m.

physics is about 10 m.

107
Haber radium
Particle

10715 10*

Supergalactic cluster
Atomic

ic cluster
siteleus Galactic ste

At the beginning of the

big bang of the universe, there 102
102 was only thermal radiation of extremely
high temperatures with high-energy particles Galaxy

hiding and appearing in it now and then.
Therefore ,the early universe is the subject

Atom studied in particle physics. Particle physiéi‘s’tsf : 10
nucleus expect to obtain information and evidence of | Hgad The di
107° the early evolution of the universe through the :,_ e siance

observation of particles with extremely high to the near-

The energy. Thus, two branches of physics, est fixed star
smallest cosmography, which studies the greatest
cell objects, dovetails with particle physics, 10"
107 which studies the smallest objects, just

like how a big boa holds its
tail in mouth.

Solar system
1012

DNA’s length

10° »

Human beings 13 Mountain 106

Unit;m

The order of magnitude of a
molecule studied in  bio-
physics, the most active inter-
secting subject at present is

Fig. 0-7 Measure of space in the material world
(107~10*)m.




Physics is required to study chemistry, bi-
ology, astronomy, geology, meteorology, etc.
Through physics, some interesting subjects are
formed, such as chemical physics and physical
chemistry, biophysics, geophysics etc. The
most active and attractive subjects at present,
such as life science, cosmogony, material sci-
ence etc, link up closely with the research re-
sults and methods of physics.

Fig. 0-9 The upper figure is superconductivity
magnetism suspension. The wafer in the upper side
of the figure is made of a supper strong permanent
magnet with a high temperature superconductor un-
der it. When the temperature is lower than the
critical point of the supper conductor, the super-
conductor obtains complete diamagnetism. That is,
the superconductor is just like a magnet pointing to
the permanent magnet with the same pole, which

suspends the permanent magnet.

Fig. 0-10 The right figure is an
electrolysis workshop in a chemical
plant. In the course of electric con-
duction, chemical change, 1i.e.
electrolysis, occurs to the electro-
lyte. Electrolysis is widely applied

in industry.

Fig. 0-8 The upper figure is the Crab Nebula.
Some fixed stars in the universe will erupt sud-
denly in the later period of their development. Be-
cause of violent nuclear reactions, its brightness
increases some ten thousand even to a hundred
million times in a few days. At the same time it
throws out a vast amount of substances. Such
fixed stars are called novas and some of them are
called supernovas. By studying the physical
process of a nova and a super nova under the con-
ditions of super high temperature, super high
pressure and strong radiation, we get more
knowledge of the structure of substances and push
forward the development of physics. In 1054, in
Song Dynasty, Chinese first observed the erup-
tion of a supernova. Now, the substances

thrown by the supernova have formed the Crab
Nebula.




Fig. 0-12 The right figure is a double helix model of deoxyri-
bonucleic acid. Deoxyribonucleic acid (DNA) is a principal
substance in the nuclei of cells. It is the material base of stor-
ing and transmitting genetic information. In 1953, biologist
J. D. Watson and physicist F. H. Crick successfully determined
th‘e double helix structure of DNA using the method of X-ray
diffraction in the Cavendish laboratory.

Fig. 0-13

Fig. 0-11 Geomechanics is the
science of using mechanic view-
points to study crustal move-
ment. The Chinese scientist Li
Siguang (the left upper photo)
founded geomechanics, and his
scientific researches guided the
discovery of Daqing, Shengli and
Dagang oil fields and pointed out
the direction of earthquake pre-

diction.

Weather forecast.

People carry out weather forecast
by studying the nature and motion

of the atmosphere with physics.
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Fig. 0-16 The right figure shows a patient being exa-
mined with nuclear magnetic resonance imaging. The
energy of a nuclei in a magnetic field forms several mag-
netic energy levels. When the frequency of the external
magnetic Field, of high frequency, is in some special
values, the nuclei takes the magnetic field energy and
jumps to a higher magnetic energy level. This pheno-
menon is called nuclear magnetic resonance. Measuring
the distribution of the resonance nuclei in human organ-
isms by analyzing them with a computer, we can form
an imagine of any section of human organs. And this
possesses a very important significance in the diagnosis
of tumor and disease of cerebral vessels.

The development of many high and new technologies, such as space technology,
modern communication technology, laser technology, modern medical technology etc. ,
cannot be separated from physics (Fig. 0-14).

S['; ice technology ¢

Fig. 0-14

Fig. 0-15 The left figure is the heart of integra-

ted circuits—semiconductor chip. Corpuscles com-
posing substances obey quantum laws. Therefore,
the production of a semiconductor cannot be sepa-
rated from quantum mechanics. We may say, had
it not been for quantum mechanics, there would

not have been modern technology, nor modern

life.




As a base of scientific technology, physics plays an important role in the develop-

ment of human society. A lot of important technical inventions directly related to phys-

ics helped propel human society forward.

Fig. 0-18 The right figure shows
the exploitation and application of
electric energy. The exploitation
and application of electricity deve-
loped on the base of the study of
electromagnetics in the second half
of the 19th century. has greatly af-
fected the human’s production and
life and brought mankind to the e-
lectric era. Now, mankind cannot

be separated from electricity.

Fig. 0-17 This is the first steam locomotive
in the history. In the middle of the 18th cen-
tury, the contrivance of the steam locomotive
benefited from the study of heat. The usage
of the steam machine promoted the handicraft
industry to change into great mechanize indus-
try the spreading of big production to change,
and made large-scale long distance conveyan-
ces on land and on sea both possible, and this

consumedly pushed forward the development

of society.

Fig. 0-19

Qinshan nuclear power station.

The study of nuclear physics in this century
has revealed to people a new energy —nuclear
energy. The society of the mankind has al-
ready entered the nuclear time. At present,
lots of countries have set up nuclear power
stations. It is anticipated that at the end of
this century, nuclear electricity will reach

30% of the gross electricity of the world.




Having read the illustrations in the
previous pages, you are sure to raise
your aspirations and to delve into phys-
ics. Physics is one of the important sub-
jects in senior middle school. It is very
useful to master physics to enhance
your scientific and cultural quality, a-
dapt to the life of the modern society,
and go on to the future advanced study.

How do you master senior middle
school physics well?

Pay more attention to observations
and experiments Knowledge of physics
comes from practice, especially from
observations and experiments. Observe

physical phenomena carefully; analyze

the reasons and conditions that cause
the physical phenomena. Make experiments for students carefully, learn how to use in-
struments handling data, and try to understand the basic methods for solving problems
with experiments. So you can raise your abilities of observation and doing experiments
through observations and experiments,

Lay your stress on understanding To master physics, one needs to understand the
studied knowledge accurately, clearly understanding the reasons for it. The knowledge
of physics is obtained through abstraction and generalization based on the analysis of
physical phenomena, or by inference. Knowledge is obtained through the course of
scientific thinking. If you do not pay attention to this course, you would only get some
dull formulas and clauses remain in your brain. As you do not understand the knowledge
completely, you couldn’t train your thinking ability. Lay your stress on understanding,
and try to raise your ability of scientific thinking consciously.

Learn to use knowledge You should apply the knowledge you learned into practice.
The scope of application is very extensive, including explaining phenomena, discussing
problems, designing experiments, absorbing new knowledge, solving physical problems
and so on. If you do not try to use your knowledge, the knowledge you get remains
dead, not full-grown, and you cannot learn the methods of analyzing problems in appli-

cation either. Try to expand and deepen your knowledge of application and learn to ana-



lyze a concrete problem in a specific way, so that you can raise your ability of analyzing
and solving problems.

Do your exercises conscientiously Doing exercises is a step in learning physics, and
it is an aspect of utilizing knowledge. When you solve a problem, be sure to understand
it completely to make progress. Please remember the following quotation of the Chinese

physicist Yan Jici.

“Doing exercises can deepen your comprehension, make you understand problems thoroughly,
and train your ability of pondering and solving problems. If you cannot solve a problem, it means
you do not understand it really yet. Even though you can solve all the problems, it is not necessarily
to say that you have understood the problems completely, because, sometimes, when you do exerci-
ses, you only knock some formulas together. When you know where you understand and where you

do not understand, you’ll do your best to make it understood, then you can do fewer exercises. ”
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