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Professor Chia-Liang Cheng (鄭嘉良)
Distinguished Professor, National Dong Hwa University; and 
Foreign Member, A. M. Prokhorov Academy of Engineering 
Science, Russia; 
Vice Chair, IUPAP-C6
Department of physics, National Dong Hwa University,
+886-3-8903696 (O); +886-3-8903698
clcheng@gms.ndhu.edu.tw
IC225  (Office); 3-6, Incubation Center (Lab)

I have served as Director of Department of General Education, and Director of 
Arts Center (2002-2005); Chairman of the Physics Department (2005-2008), 
Dean of Committee for General education (2009-2016), and Vice President of 
the NDHU (2012-2016).

I received my Ph. D. degree from the Physics Department of the University of 
Oregon, USA in 1993. After obtaining his Ph. D. degree, he was a post-doc with Prof 
Y.T. Lee (Nobel Laureate in Chemistry, 1986) at the Chemistry Department in the 
University of California, Berkeley and Institute of Atomic and Molecular Sciences, 
Academia Sinica, Taipei from 1994-1997. He was an assistant professor at Physics 
Department of the National Taiwan Normal University for one year, and then he 
joined NDHU since 1998.
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Research:
1. My main research focus is in the 

spectroscopy/microscopy/nanobiotechnology of nanoparticles for 
bio and medical applications.

2. My research interests are in Bio/medical applications of 
nanodiamond; Spectroscopic studies on nanomaterials; visible-light-
activated TiO2 nanoparticles; Infrared, Raman spectroscopy applied 
in biological systems.

3. My group is one of the pioneering groups in the world to successfully 
use nanodiamond as a biological marker to observe bio molecules 
interaction with cells or bacteria.

4. We have recently focused their effort in anticancer drug delivery 
using nanodiamond as a delivery vehicle into cancer tumors. 

5. Spectroscopy as non-invasive means to investigate biological object 
(such as life embryo, etc.) is also developed in my laboratory. Finding 
the molecular signal of life, etc.
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Discipline

Trans-Disciplinary
2012

AI Era



Discipline
• In the US, students will not say “I am in the 

physic department”; they say I major in 
physics, minor in economy…”

• In Taiwan, we say”我是物理系的”
• Now in the US, students say, “I am trying to 

solve XXX problem”



Multi-Discipline
• This usually define the nature of the problem, 

or the challenge we are facing, not the 
knowledge we are learning

• It’s the mind-set that matters, not the credit-
hour of the course you are taking



Official web page for this course:

1. My web page
http://faculty.ndhu.edu.tw/~clcheng/class-115/gen-phy115/gen-
phy115.htm
This page will be constantly updated, so all our course activities will run 
based on this page.

2. E-Learning
http://www.elearn.ndhu.edu.tw/moodle/course/view.php?id=89629

3. Online lecture
https://meet.google.com/qmd-krdd-njo?hs=224
We may have to do this for all this semester, no one knows
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This is an English taught course 

This course is designed for freshman of Science and 
Engineering majors; and the whole course will be 
conducted in English.

There will not be a fixed text book. You are suggested to 
buy one of the recommended text books and study 
through out the text.

• If you are a foreigner (don’t speak Chinese), you really 
should have taken a Chinese taught course.

• If you are a Taiwanese and you speak Chinese, you really 
should take the English-taught courses for all your 
courses.
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General Notes for all: (You can find this in the web page, so we will not 
repeat here)

The lectures are designed as a two-semester course for first-year college 
students. General physics is one of the most basic courses for science and Engineering majors. 
It is essential and absolutely important for any science courses you will take in the future. You 
are strongly suggested to do home works and practice as many problems as you can (by 
yourself, of course), as this is almost the ONLY way to do your general physics right. Do not 
hesitate to ask questions in or out of class. There is no stupid question in physics. Do ask!

Although you have had almost 4 years of physics in your high school days, it is NOT THE 
SAME. One obvious difference is the textbook will be in English (so will the examine 
problems). This is a tough obstacle to most freshmen. There is only one way to get this over; 
that is, you study harder (especially in the first six chapters when the physics is easier, you 
should also concentrate on the English). However, most importantly, you should treat the 
general physics from a different prospective. More mathematics will be involved in treatment 
of the physics problems. Therefore, the solution to a problem sometime is not the most 
important part, it is the PHYSICS (the physics picture your will build in your mind) that is 
important in the learning of this course.

Due to the enormous amount of the material in the textbook, we will make choices and 
skip some parts that are not critical to the subject or future applications. However, we will try 
to cover all the materials if possible to provide you with a broader view toward the General 
Physics.

The lectures of this year will start from Chapter 7 of Serway and end in Chapter 37. You 
will have another course, Modern Physics that follows this course as a bridge between 
General Physics and Quantum Physics. However, it depends on the responds of the class, we 
may go into the modern physics parts (part 5, Chap. 39-45) if possible. 9



Some questions you might have

1. I am a computer science major, why should 
I take Physics? (CIS students)

2. I am a physics major, but General Physics is 
the same as high school, nothing new! 
(Phys students)

3. (For CIS foreign students), Great, the 
university has many English-taught courses; 
however, this has big problem to you…

4. How should I study? Discuss and pratice
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How should I study?
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1.Come to class
2.Read lecture notes, and textbook
3.Do problems
4.Ask questions
5.Discussion
6.…



His constant scientific contact with a large number of students 
and colleagues also represented to Landau a source of 
knowledge. A unique aspect of his style of work was that, ever 
since long ago, since the Khar'kov years, he himself almost 
never read any scientific article or book but nevertheless he 
was always completely au courant with the latest news in 
physics. He derived this knowledge from numerous 
discussions and from the papers presented at the seminar 
held under his direction. This seminar was held regularly once 
a week for nearly 30 years, and in the last years its sessions 
became gatherings of theoretical physicists from all Moscow.

L. D. LANDAU
Nobel in Physics, 1962
Condensed Matter, Helium 
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Make sure you are ready for college
• This course is assumed you had high school Physics 

(or Science) background.
• Since this course is taught in English, it will be 

difficult in the beginning, but scientific English is 
actually very easy.

• You are encourage to ask question (in and out the 
class) and discuss with your classmates.

• You are encouraged to do a lot problems.
• Learning by doing is the norm now.



Grading
• First Semester (2025)

Midterm: 30% (One exam)
Final: 30%
Quizzes: 20%
Homework: 20% (+2%, each homework handed in)
Class participation: 50% (+1% each positive feedback in 
class)

• Your grades depend on your level, your effort, your 

participating, your peers, and the learning 
spirit you and your peers created.
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What are the thoughts behind 
the grading scheme?

How should I study?
1. Come to class
2. Read lecture notes, and textbook
3. Do problems
4. Ask questions
5. Discussion
6. …
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Discussion and interaction are 
VERY important
1. Science is based on logic and laws. Sometime 

you get the answer correct, but your logic 
may be wrong

2. Through discussion, you modify your logic, 
and you get inspiration

3. Making argument and reasoning is an 
important practice in science 
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Why asking questions is so 
important?
1. If you don’t ask question, you are not thinking
2. If you are not thinking, you will not 

understand
3. If you don’t understand what you are learning, 

you are wasting time and money coming to 
college

4. If you are wasting your time, my time is also 
wasted

5. …



About Grades
It does not depend on your absolute number of your score, 
rather on your relative position in the class. The reason is, I 
can control your scores by giving the problems, but your 
relative position depends on your efforts.



The dialogue between Einstein and Bohr in 1935

Questioning QM
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In a complete theory there is an element corresponding to each element 
of reality. A sufficient condition for the reality of a physical quantity is the 
possibility of predicting it with certainty, without disturbing the system. In 
quantum mechanics in the case of two physical quantities described by non-
commuting operators, the knowledge of one precludes the knowledge of the 
other.

Then either (1) the description of reality given by the wave function in 
quantum mechanics is not complete or (2) these two quantities cannot have 
simultaneous reality. Consideration of the problem of making predictions 
concerning a system on the basis of measurements made on another system 
that had previously interacted with it leads to the result that if (1) is false 
then (2) is also false. One is thus led to conclude that the description of 
reality as given by a wave function is not complete.

“Said to be one of Einstein’s mistakes”
20



It is shown that a certain "criterion of physical reality" formulated 
in a recent article with the above title by A. Einstein, B. Podolsky and 
N. Rosen contains an essential ambiguity when it is applied to 
quantum phenomena. In this connection a viewpoint termed 
"complementarity“ is explained from which quantum-mechanical 
description of physical phenomena would seem to fulfill, within its 
scope, all rational demands of completeness.
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General Physics I, II
普通物理 I, II

PHYS10000AA, AB, AC; School Year 109
Extra Lecture EL1

Why it is so difficult to introduce 
yourself?



Why most students can not make a 
self-introduction in public?

• Before you are in college, you ought to have ~12 
years’ education, and yet you can not introduce 
yourself, in any language.

• Many times, the short time you introduce yourself 
is so crucial

• Most of you don’t think this is important
• Your parents also think this is not important



Why it is important?

• When you are out of the school, having a chance so 
you can introduce yourself is precious and rare

• Many times, the short time you introduce yourself is 
so crucial, therefore pressure is on

• It is the first step you engage in human interaction
• Human interaction accounts much of the time in you 

job (no matter what job you have)



How?

• You have to be confident
• You have to train your language skill, not 

only English, but Chinese too
• You need hold on any opportunity you can 

practice and take it serious



What do you need?
• A 30 sec of you
• A 45 sec of you
• A 3-5 min of you
• A 30 min of you



美國緬因州貝瑟市的全國訓練實驗
室 1-800-777-5227

美國的教育學家戴爾（Edgar Dale）
視聽教學法(第三版)，1969
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聽講

閱讀

聲音/ 圖片

示範/ 展演

小組討論

實際演練/ 從做中學

馬上應用/ 教別人

5%

10%

20%

30%

50%

75%

90%

傳統教
學

被動式
教學

團隊合
作

主動式
教學

由外向內學
習

歸納學習

由內向外學
習

演繹學習

知識平均保留率

李世光教授：從雲端科技與翻轉教室看教育的典範轉移

學習⾦字塔
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About English



Some experience on learning English
• 英文是International。中文也很厲害
• 認真把音標弄懂
• 練習用英文思考
• 朗誦、唸出來
• 別太在意文法
• 一兩個字不會沒關係
• 如果你中文都講不好，別提英文了
• 不要三分鐘熱度


