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I. Lead — in Questions

1. Many phenomena in our daily life can be explained by physics theories. Can you give

us some examples?

2. Around us there are many examples of energy converting. Can you list some of

them?

&0
ee II. Vocabulary
e

convert[ kan'vart] vi. (7)) #7458k

kinetic[ kar'netik | adj. (i) zh#, sh 1)
(%) By

momentarily[ 'moumontarili ] adv. B %

swoop[ swu:p ] vi. Kfp

velocity[ vi'lositi] n. B, HE

tumble| 'tambl] »i. FHE, #HE

turbulence[ 't3:bjulons ] n. B¥&L, 175

eddy[ 'edi] n. ks, WeiR

potential [ pa'tenf(2)!] adj. FHy, LK)

mat| maet] n. T

vibrate[ var'brert | ».
i

trapeze[ tra'pizz] n. BT

elastic[ 1'leestik ] adj. PPEf)

accelerate[ &k'selorert ] ». fil#, g

sag[seg] n. T, T

() 3, ()

missile[ 'misail, -sal] n. 53, K44

trajectory [ 'treedziktori | n. [ #)] (5 £k
1) #hiE, #iE

vertical[ 'va:tikal] adj. TEHM, H LW

horizontal [ hori'zontl ] adj. #1F £k 11,
IKF-#

parabola[ pa'rebala] n. [ %1] ¥4k

ramp[ reemp | n. B, BiE

trace out F§%2

circular| 'sa:kjula] adj. EIIEH), TEFFH

tangent[ 'teendzont] n. Y14k, [ %) EY)

at an angle {fiRH#, —EME

due to (T, WA T

pendulum[ 'pendjulom] n. £p#2, $eiE

counterweight[ 'kavntowert ] n. SE454

inertia[ 1'n3:fjo] n. @M, HBE
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.§§ III. Exercises for Listening

B 3 4 FHIIE(T ) iR (F)

The going up and down of a swing is the result of the mutual convertion
between potential energy and kinetic energy.

During a ride on a river, both the boat and the water are lifted up to gain
potential energy.

Our daily activities always go with doing work and energy convertion.
Whenwe go upstairs, it is our food energy that changes into potential
energy, and when we slide down, it is the kinetic energy that changes
into potential energy.

When a trapeze artist falls into a net, it is a course of potential energy being
converted into energy in the stretched elastic rope.

In the case of cable cars, the more sag of the wire cables, the higher the
tension.

The path of a missile is usually a parabola.

Physics is very important in explaining different phenomena in our daily life,
and easy movements like car driving can be easily explained, while complex
things like missile shooting can not be so easily analyzed.

When we are going on a circular ride tightened by a rope, the force of each

point you are at is along a tangent of a straight line.

) 10. The longer of a pendulum swing, the longer the duration is.

Exercise 2 #Hi¥ T %ialiC

1. e

3. HWF

5. VIR

2. ek
4
6. 153

7 EEER 8 meEM

9. H%k

10. EH
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Unit 1 Physics of Fun

Exercise 3 SR T%alF

1. The magic of a swing comes from the in being momentarily stopped while
high up, and then to the ground at speed.

2. Without even being the change, is being into kinetic
energy and back again.

3. For this both the boat and the water are lifted up to potential
energy.

4. The bottom layer of water the river bed like . The rest of the
water either or tumbles depending on the speed.

5. There are different types of energy and when we one to another we say

6. And when we we are also doing work. The mat and the metal

each other making their molecules

7. When we slide down we , again by converting potential energy into

8. Part of the fun in a ride is that you never know which way you are going. But,
as it is, rides are just several simple movements combined.
9. when we are we keep traveling in a straight line unless a force
makes us change our velocity.
10. On a ride like this the car swings out . This is the combination

of gravity and radial
Exercise 4 i1i€ T3 [a]7&

1. Knowledge of physics can help us in our daily life. Can you give us some examples?

2. Please give some examples of potential energy being converted into kinetic energy in
our daily life.

3. Analyze the trajectory theory in a missile launching.

4. Briefly explain the energy convertion in a trapeze artist show.

5. Analyze the energy converting in the course of riding a bike.
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This program is about physics, and perhaps surprisingly to some people also about fun.
We are going to look at motion and energy. And first we’ll look at potential energy being
converted into kinetic energy on a swing. The magic of a swing comes from the rhythmic
change in being momentarily stopped while high up, and then swooping down to the ground
at ever increasing speed. As we rise again, we slow down, then kinetic energy spent, we
stop. Without even being aware of the change, potential energy is being transformed into
kinetic energy and back again.

For this ride both the boat and the water are lifted up to gain potential energy. As the
river runs down its bed it reaches terminal velocity. The bottom layer of water sticks to the
river bed like glue. The rest of the water either slides past or tumbles depending on the
speed. This tumbling produces turbulence made up of eddies that spin smaller and smaller
eventually becoming random molecular movement that we know as heat. The water
warms up.

There are different types of energy and when we convert one to another we say work is
done. When we walk up the stairs, our food energy is converted to potential energy. By
walking up the stairs we are doing work. And when we slide down we are also doing work.
The mat and the metal rub against each other making their molecules vibrate. Really this
should be called a friction dip. We are converting potential energy into heat. Very soon the
mat reaches what is known as terminal speed.

When we do work we are always applying a force over a distance. When we go up the
force upwards is mg, and the distance is h. So the total work done mg - h. When we slide
down we do work, again by converting potential energy into kinetic energy. The amount of
work equals the friction force times the distance we slide. When a trapeze artist falls into
the net it distorts. His potential energy is being converted into energy in the stretched elas-
tic rope. Again work is done.

When she falls, once again, work is done. There is a force accelerating her over a dis-
tance. And when she stops, the same amount of work is done, but this time there is a stop-
ping force acting over a distance. Friction within the rope eventually converts the energy to
heat. Have you ever wondered why a tightrope has to be so incredibly tight? You can work
it out with vectors. With 4 people causing this much sag, the tension is about ten times the

mass of all the people. The less sag, the higher the tension.

,_.,.,,W__.{ 004 |NA N
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Unit 1 Physics of Fun

When engineering structures are built with a safety factor of 6, you can see why cable
cars have such large strong wire cables for a relatively light load. Part of the fun in a ride is
that you never know which way you are going. But, complex as it is, rides are just made up
of several simple movements combined.

Anything that is thrown is called a missile, and the path it follows is called a trajecto-
ry. So what shape is it? We'll start from the beginning. This ride takes you up and drops
you. While you are falling you are accelerating downwards all the time. A picture of your
vertical motion looks like this. Now let’s add some horizontal motion with no acceleration.
Combined they produce a half a parabola. Depending on the horizontal velocity, a whole
family of parabolas can be produced.

The same rules apply to a missile shooting upwards. It’s also accelerating downwards.
The vertical dots represent such a missile. We can see it slowing down at the top. If the
missile has a horizontal component, it will produce this part of the parabola... and then as it
falls it will trace out the part we have already seen. This car is traveling at constant speed.
Then the ramp throws it up into the air, and it traces out a parabola.

When we travel in a circle, we are constantly changing direction. The arms of the ride
keep pulling us sideways towards the centre and we change direction. Without this pull we
would go straight ahead. Normally when we are traveling along we keep traveling in a
straight line unless a force makes us change our velocity. Again, a body will keep going
straight ahead unless a force makes it do something else. On this circular ride you feel a
force that keeps making you change direction, always to the right, which is towards the cen-
tre.

If you suddenly broke loose, which way would you fly? You will keep going along a
tangent. It’s a straight line. You won’t fly straight out and you won’t continue in a circle.
On a ride like this the car swings out at an angle. This is due to the combination of gravity
and radial acceleration. We know there is a force inward. There is also the tension in the
rope, and the gravitational force downwards. When combined with the weight force we pro-
duce a vector diagram.

You all know of course that the duration of a pendulum swing varies with length. But
there is a further complication. Will a solid rod swing faster or slower? Will a person
stretched out be faster than a person who makes themselves shorter? Of course most pendu-
lums are not straight forward. Try to estimate the effect of this counterweight on the period.
How is moment of inertia involved? Well, this is the last ride for the day. Now play must

end, and the work begin. Have fun!
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FHENRAARRT I -—KEH, RNTURH CAZ LM AT EEHAET TR, ©

et AFREEHTR, NPT ENHRD & REHE — M &K
RHFENARLER TENMRAUNE LR, AR ELEMETHR, XUEL

WRENRHIA —AXFLEBL2CRFERDEHIX-—BY, AR, HEFFH
WE%, ENRERZRNA RNELNATF I MY & X DAFFHIUERNEE
B5, BEMKE, EHMEZY, EFHRER —FHRI &
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BHWRAHEERNZE @ONT) , XFERMNBEEET T H. mREAIANMLA,
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BANFEAMNED ARG A RERTHARA? XRARNRE 3%, £
FERZEXRT, TEXFHET . AAKARMNILATFQ!

Keys to Exercises
Exercise 1 HIBFr T3 RFRIIE(T)IR(F)

1. [T] 2. [1] 3. [T] 4 [F] 5. [T]
6. [F] 7. [1] 8 [F] 9. [F] 10. [T]
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Exercise 2 #iE T~ %UialiC

O N W W =

. potential energy 2. kinetic energy

. run down 4. terminal velocity/speed

. river bed 6. doing work

. friction dip 8. safety factor

. straight line 10. weight force/gravitational force

Exercise 3 SEpE %A+

1
2
3
4
5:
6
7
8
9

. thythmic change; swooping down; ever increasing
. aware of; potential energy; transformed .
. ride; gain

. sticks to; glue; slides past

convert; work is done

. slide down; rub against; vibrate

. do work; kinetic energy

. complex; made up of

. Normally; traveling along

10. at an angle; due to; acceleration

Exercise 4 ( Bf)
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I. Lead —in Questions

1. Do you know Newton’s three laws of classical mechanics? Can you tell us something

about it?

2. Is gravitation important to our daily life? How does it influence the world?

900
“ses II. Vocabulary
S 11

gravitation[ greevi'terfon] n. HLO J7,
I J11EH

rustic[ 'rastik] adj. £ FH

lodge[ lodz ] »i. aBTAETE, FE (FEA
%)

apothecary[ o'poOikari] n. 255U, 25U

herb[ ha:b] n. ZH&, FHE

remedy|[ 'remidi] n. 2%, BT

matriculate[ ma'trikjulert] ». #FEAZE

trinity [ 'trintti ] n. =i —1fk, = A—
A

elliptical[ 1'liptikal] adj. #H[EH

celestial [ sr'lestjal, sr'lestfal] adj. X
i)

intangible [ 1n'teendzabl ] adj. ¥ELABH T
#, TR

whirlpool[ '(h) wa:lpu:l] n. JEiR, B

formulate[ 'formjulert] ». FIARFER

external[ eks'tainl] adj. #MEEY, ZWMEY

proportional [ pra'po:fanl ] adj. H: # #,

J A5 Y

exert[ 1g'za:t] v (1), MMM (ES
%)

impart [ im'pa:t] . B/ F (BB
=Y

halt[ ho:lt] n. & F

glide[ glaid] v. BT

prophetic[ pro'fetik] adj. FIFH

recoil[ ri'ko1l ] n. 3i[A], fZ b

exhaust[ 19'zo:st] n. HESEE

centrifugal[ sen'trifjugal ] adj. .00

hitherto[ h1da'tu: ] adv. 124, &4

Neptune[ 'neptjui:n] n. ¥ F£ &2

Pluto[ 'pluttou] n. EEE

eclipse[ I'klips] n. &, Hplt, Ak

deflect[ di'flekt] v. (ff) W&}, (&) IRFz

cosmic[ 'knzmik] adj. FRHH

mint[ mint] ». &M

vigorous[ 'vigoras] adj. ¥§ HIEEH, A
pal:b]
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counterfeiter [ 'kauntofita (r) ] n. fhiE diffraction[ di'freekfon] n. fiTHT
%, EhhFE divert[ di'vart] ». {#HE%
optics[ 'pptiks ] n. Y2 whilst[ wailst] conj. BFRT, [RIET

spectrum [ 'spektrom] n. Y, J&if%

444 . . .

§§§ III. Exercises for Listening
Exercise 1 FIBFr T3 aFRIIE(T)iR(F)

( ) 1. Newton was born in a noble family.
( )2. Newton achieved a lot at a very young age, and he owed his success to his

family and other’s help and support.

( ) 3. Before Newton, many so-called natural philosophers had already correctly
explained planet movements.

( )4. Newton was once a famous physics professor in Cambridge.

( )5. When Newton was still a student, he had already mathematical proved the

force that keeps planets in their orbits and its effects.
( )6. Newton thought that the earth’s gravity was the only force that keeps moon in
its orbit.

( ) 7. Newton proved why the apple falls faster than the feather by his Law of

Gravity.
( )8. Thanks to Newton’s Law of Gravity, scientists had a lot of further discoveries.
( )9. Newton’s Law of Gravity is inadequate when it comes to a cosmic scale, with

strong gravitational fields and high velocities.
( )10. Newton’s scientific achievements were not recognized by people in his

time.
Exercise 2 #FiE T %ialiC

Sk e
snEgy
8. HLEIH

{ 010 |-
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Unit 2 Isaac Newton and Gravitation .
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Exercise 3 5EBK T %IaEF

1. This question Newton to of gravitation as a universal force. It
became one of the most important scientific works
2. His mother him to the family farm, but little Isaac was not
a farmer.
3. For hours at a time he would the water while the sheep just
He sit in his room and the walls with drawings of all kinds.
4. A few years later he was professor of mathematics at Cambridge. But his
interests .
5. And without effort, he had the mathematical proof of this force
and its effects.
6. Halley realized the importance of Newton’s work and him to his
theories in a major scientific publication.
7. Among other things, this work contains the which the basis of
to this day.
8. And so it was that Newton his universal law of gravity. Knowing the
of two bodies and they were, he was able to calculate the

between them.

9. Using his discoveries, astronomers were able to find unknown
planets in the , Neptune and Pluto.
10. The also allowed Newton to explain the tides: they are the result of the
moon’s gravity _ the waters of

Exercise 4 it T %l 6]&&

1. Compared with common people, what kinds of characters should a successful scien-
tist have? What can we learn from Newton?

2. At the end of the video, there is a sentence from Newton’s note. What is the deep
meaning of it? What quality of Newton can it reflect?

3. Could you please give a brief introduction of Isaac Newton’s life, his scientific

achievements he made, as well as their influence on the world?
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