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(1) 742> 24 UHRLIZLTOXZ2HERE XK.
i) Imagination is more important than knowledge.
ii) T am convinced that He does not play dice.
iii) Not everything that can be counted counts, and not everything that counts

can be counted.
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v) 1%, REPKGROPFTAHFEHCIZVWILRTHL I 2> TV,
(abundant)

ii

(3) U TMCRSVHOEAIRHESR 1 ~ 2 XIREOHGETHE K.
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ii)

Energy is the capacity to do work. Energy can exist in many forms and can

be from one form to another. It is convenient to consider the
mechanical energy of a body as consisting of two parts. The first depends
on the of the body and is called energy. The second
part depends on the velocity of the body and is called energy.

FE IR B position, momentum, force, electrostatic, kinetic, potential,

transformed, transmitted, transparent

The electrification or charging of a body may be explored with simple
equipment. If a glass rod is brought close to a second glass rod suspended
horizontally by a thread, no interaction is apparent. The gravitational force
is far too small to produce any visible attraction between the rods. If],
however, each rod is first rubbed on silk, then the rod held in the hand can
be observed to the suspended glass rod, twisting its supporting
thread. Similar observations can be made with rubber rods stroked on fur.

But if an electrified rubber rod is brought close to the suspended electrified

glass rod, a mutual IIl is observed.

*fur D BE.  * mutual | WO, HED.

IR ¢ attract, attraction, repel, repulsion, balance

H{#L © White, Manning, and Weber, “Basic Physics” (McGraw-Hill 1968).
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While Arrhenius had focused on radiation balance, in the 1960s Manabe led work

on

the development of physical models to incorporate the vertical transport of
1

air masses due to convection, as well as the latent heat of water vapour. To make

these calculations manageable, he chose to reduce the model to one dimension

— a vertical column, 40 kilometres up into the atmosphere. Even so, it took

hundreds of valuable computing hours to test the model by varying the levels of



gases in the atmosphere. Oxygen and nitrogen had negligible effects on surface
temperature, while carbon dioxide had a clear impact: when the level of carbon
dioxide doubled, global temperature increased by over 2 °C. The model confirmed
that this heating really was due to the increase in carbon dioxide, because it
predicted rising temperatures closer to the ground while the upper atmosphere
got colder. If variations in solar radiation were responsible for the increase in
temperature instead, the entire atmosphere should have been heating at the same

time.

As we all know, making reliable predictions about the weather for more than
the next ten days is a challenge. Two hundred years ago, the renowned French
scientist, Pierre-Simon de Laplace, stated that if we just knew the position and
speed of all the particles in the universe, it should be possible to both calculate
what has happened and what will happen in our world. In principle, this should
be true; @Newton’s three-century old laws of motion, which also describe air
transport in the atmosphere, are entirely deterministic — they are not governed

by chance. However, nothing could be more wrong when it comes to the weather.

This is partly because, in practice, it is impossible to be precise enough — to
state the air temperature, pressure, humidity or wind conditions for every point
in the atmosphere. Also, the equations are nonlinear; small deviations in initial
values can make a weather system evolve in entirely different ways. Based on the
question of whether a butterfly flapping its wings in Brazil could cause a tornado
in Texas, the phenomenon was named the butterfly effect. In practice, this means

that it is impossible to produce long-term weather forecasts.

* convection : M. * renowned : B, EmAK.
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Hi#t : The Nobel Prize in Physics 2021 “They found hidden patterns in the climate

and in other complex phenomena”, The Royal Swedish Academy of Sciences.



(6) L TFD32DFHE (A, B, C) FWV3Iid M OEICE 3 % Wikipedia OFLH (—HBik
%) Thd. ThZThOHEROYHENEREZ, ZLZNOEVNDDD S X5 ITHA
FECEAAE k. 72721, sway X THEhy TH 5.

-

N /

LA ~
70— k> (Broughton) &XR>7FJL k> (Pendleton) DRICHHBEDIE
On 12 April 1831, the 60th Rifle Corps carried out an exercise on Kersal
Moor. As a detachment of 74 men returned to barracks in Salford by way
of the bridge, the soldiers, who were marching four abreast, felt it begin to
vibrate in time with their footsteps. Finding the vibration amusing, some of
them started to whistle a marching tune, and to humor it by the manner in
which they stepped, causing the bridge to vibrate even more. The head of
the column had almost reached the Pendleton side when they heard “a sound
resembling an irregular discharge of firearms”. Immediately, one of the iron
columns supporting the suspension chains on the Broughton side of the river
fell towards the bridge, carrying with it a large stone from the pier to which
it had been bolted. The corner of the bridge, no longer supported, then fell
4.9 or 5.5m into the river, throwing about forty of the soldiers into the water
or against the chains. The bridge collapsed, reportedly due to mechanical

resonance induced by troops marching in step.

* the 60th Rifle Corps : 556 0 7 4 7 /L[], * four abreast : 4 A 1%)iZ7% -
T. *amusing : HIHWEZ WS Z &,
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The first Tacoma Narrows Bridge opened to traffic on July 1, 1940. Its main
span collapsed into the Tacoma Narrows four months later on November 7,
1940, at 11:00 a.m. possibly as a result of aeroelastic flutter caused by a 68
km/h wind. The bridge collapse had lasting effects on science and engineering.
In many undergraduate physics texts, the event is presented as an example
of elementary forced resonance, with the wind providing an external periodic
frequency that matched the natural structural frequency, the cause is still
debated by engineers today. A contributing factor was its solid sides which
did not allow wind to pass through the bridge’s deck. Thus, its design allowed
the bridge to catch the wind and sway, which ultimately took it down. It was
the first suspension bridge to utilize these solid I-beams as a form of support
for the road deck, as other bridges would incorporate trusses in their designs
in order to catch the wind. Its failure also boosted research in the field of
bridge aerodynamics and aeroelastic fields which have influenced the designs

of all the world’s great long-span bridges built since 1940.

* aeroelastic flutter : ZEH 7 5 v &, BRI X B ) - Mt - BHRED D
WHAETZIREIOZ 2.  * Lbeams : IBZ LR (K1 (%) SR, * truss :
Mo 2HEE (K1 (H) ZR).
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AY kY« 2L =7 L (London Millennium Bridge)

The bridge opened on 10 June 2000, one month late. Unexpected lateral
vibration due to resonant structural response caused the bridge to be closed
on 12 June for modifications. Attempts had been made to limit the
number of people crossing the bridge, which led to long queues but were
ineffective to dampen the vibrations. The vibration was attributed to a
then-underresearched phenomenon whereby pedestrians crossing a bridge
that has a lateral sway have an unconscious tendency to match their footsteps
to the sway, exacerbating it. This is different from the well-understood
problem of vertical sway, which is why troops stop marching in stride together
as a unit when crossing such a bridge. The bridge’s movements were caused
by a positive feedback phenomenon, known as synchronous lateral excitation.
The natural sway motion of people walking caused small sideways oscillations
in the bridge, which in turn caused people on the bridge to sway in step,
increasing the amplitude of the bridge oscillations and continually reinforcing
the effect; the maximum sway was around 70 millimeters. On the day of
opening, the bridge was crossed by 90,000 people, with up to 2,000 on the

bridge at a time.

* then-underresearched phenomenon : MR X LT\ h o 7 BH5R,
* reinforce @ 58t 5 3.
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