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Goals of the Course
• Deepen understanding of fundamental 

concepts.
• Extend problem solving skills to tackle more 

general questions.
• Connect theories to observations with class 

demonstrations/home projects. 
• Provide chance to learn special relativity and 

modern physics.
• Prepare for university level courses.
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Blended Learning
• Lecture Video (1 – 1.5 hr/week)

– Covering the key concepts and examples
– Available about one week before the class
– Watch before class

• Home project
– Activities done at home with household 

materials and mobile devices, such as 
measure the speed of the elevator, how 
high you can jump, etc. 

• Interactive learning session (~2 hr/w)
– Zoom Meeting
– Class exercises
– Individual / group problem solving 3



Who can join?
Pass Pre-stage Physics Course / 

Pass the screening test

Screening Test (甄別試)
Purpose:

Ensure uniformity in students’ academic background
Format:

• Online Video Proctored Exam (Zoom)
• Topics covered in Pre-stage Physics (vectors, derivative and 

integration etc)
• 1 hours
• Short Written Questions

Test Schedule:
• Oct 8, 2022 (Sat) 2:00pm - 3:00pm
• Oct 14, 2022 (Fri) 6:30pm – 7:30pm
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How should I throw a trash to the 
trash can when riding a bike?
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Why don’t they fall on the tilted track?
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Why can’t I make a call in the lift?

No signal…
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Why you will age more slowly on a 
fast-moving spaceship?
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39.2 The Nuclear Atom and Atomic Spectra 1293

It was discovered early in the 19th century that each element in its gaseous
state has a unique set of wavelengths in its line spectrum. The spectrum of hydro-
gen always contains a certain set of wavelengths; mercury produces a different
set, neon still another, and so on (Fig. 39.8). Scientists find the use of spectra to
identify elements and compounds to be an invaluable tool. For instance,
astronomers have detected the spectra from more than 100 different molecules in
interstellar space, including some that are not found naturally on earth.

While a heated gas selectively emits only certain wavelengths, a cool gas selec-
tively absorbs certain wavelengths. If we pass white (continuous-spectrum) light
through a gas and look at the transmitted light with a spectrometer, we find a
series of dark lines corresponding to the wavelengths that have been absorbed
(Fig. 39.9). This is called an absorption line spectrum. What’s more, a given
kind of atom or molecule absorbs the same characteristic set of wavelengths when
it’s cool as it emits when heated. Hence scientists can use absorption line spectra
to identify substances in the same manner that they use emission line spectra.

As useful as emission line spectra and absorption line spectra are, they pre-
sented a quandary to scientists: Why does a given kind of atom emit and absorb
only certain very specific wavelengths? To answer this question, we need to have
a better idea of what the inside of an atom is like. We know that atoms are much
smaller than the wavelengths of visible light, so there is no hope of actually
seeing an atom using that light. But we can still describe how the mass and elec-
tric charge are distributed throughout the volume of the atom.

Here’s where things stood in 1910. In 1897 the English physicist J. J. Thomson
(Nobel Prize 1906) had discovered the electron and measured its charge-to-mass
ratio . By 1909, the American physicist Robert Millikan (Nobel Prize 1923)
had made the first measurements of the electron charge These and other
experiments showed that almost all the mass of an atom had to be associated with
the positive charge, not with the electrons. It was also known that the overall size
of atoms is of the order of and that all atoms except hydrogen contain
more than one electron.

In 1910 the best available model of atomic structure was one developed by
Thomson. He envisioned the atom as a sphere of some as yet unidentified positively
charged substance, within which the electrons were embedded like raisins in
cake. This model offered an explanation for line spectra. If the atom collided with
another atom, as in a heated gas, each electron would oscillate around its equilib-
rium position with a characteristic frequency and emit electromagnetic radiation
with that frequency. If the atom were illuminated with light of many frequencies,
each electron would selectively absorb only light whose frequency matched the
electron’s natural oscillation frequency. (This is the phenomenon of resonance
that we discussed in Section 14.8.)
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39.8 The emission line spectra of several kinds of atoms and molecules. No two are
alike. Note that the spectrum of water vapor (H2O) is similar to that of hydrogen (H2), but
there are important differences that make it straightforward to distinguish these two spectra.

39.9 The absorption line spectrum of the
sun. (The spectrum “lines” read from left
to right and from top to bottom, like text
on a page.) The spectrum is produced by
the sun’s relatively cool atmosphere, which
absorbs photons from deeper, hotter layers.
The absorption lines thus indicate what
kinds of atoms are present in the solar
atmosphere.

Application Using Spectra to
Analyze an Interstellar Gas Cloud
The light from this glowing gas cloud—located
in the Small Magellanic Cloud, a small satellite
galaxy of the Milky Way some 200,000 light-
years (1.9 × 1018 km) from earth—has an
emission line spectrum. Despite its immense
distance, astronomers can tell that this cloud
is composed mostly of hydrogen because its
spectrum is dominated by red light at a wave-
length of 656.3 nm, a wavelength emitted by
hydrogen and no other element.

Why is there are 
dark lines?



Or you want to know more

• Will “𝐹⃗ = 𝑚𝑎⃗ ” fail?  When?

• Why is kinetic energy !
"
𝑚𝑣"?  Why not !

#
𝑚𝑣$?

• What is temperature?
• Could process be reversed? How about time?
• How does charging work?
• Could time be slowed down?
• Why is the sky blue?   ……
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If you have a passion for the topics above
and willing to commit your time and effort, and 
challenge yourself,

Physics course is for you!
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Topics covers in the course

Syllabus covers four main topics:
1. Mechanics (力學)
2. Thermodynamics (熱力學)
3. Electrostatics (靜電學)
4. Modern Physics (現代物理學):

Relativity and Quantum Physics
(相對論及量子物理)
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What’s next?

• 90% completion rate.
• About 2/3 of the students are eligible to be 

promoted to Level 2.
• About 20 students enroll in Level 2 every year.
• Level 2 is credit bearing course equivalent to 

first-year general physics I at HKUST. 
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Thank you!
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