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8 YNoun + be + adverb

9 There be + Noun + prepositional phrase
r! e Haq 1 ] = &1
wa zivuuon L whasnundur slanldsuuing (comparisons)  sLungsoszlun
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5
“{
wowm 1 S ——3 Hom + V-be + Adj.

LU Fquatseon (13 1s entarely samlar to Eq, (21.1),

We are interested in the energy E,

Collasion experimenls are so anteresting to the physicigt.

=

B 2 3 = Nom + V~-be + Adv,

The motion 1s in a plane,
Those positions are of stable equilibraum,

OQur proof as only for two particles.

im 3 S —s Noml + Vabe + Noml
Mathematics 1s the tool of the physicist.
The simplest oxample i1s that of a raindrop,

(A11 we have to do) 1s to use a measuring device.

61657
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<4
WUV 4 S —3 Nom + Vea + (Aav.)
LY This problem differs from the previcus examples,
The force i1s always pointing toward the origan O,

He experiments with some billaard bmll, by dropping them,

uuuﬁ EA S e Noml+ Vot + Nom2

L%u We frrst write sach force in vector form,

We wish to expr=ss F and ¥ in terms of w, o¢, and 6.

We could find out the exact population,

We suggest (that the student solve the problem again).
A

LLlli_I’/]5 B S —» I\Tom:L + M.V, + Nom23

b The car has no motion along the Y-axas,. N

The bar weighs 40 kgf.

]
I
WU 6 $ ——> Nom, + V-t + Nom, + Nom,

] L

Lo Fouriers's theorem gives us yet another reascn.
A
A thoughtful readaing of this chapter will save the

student many difficult moments.

=1
111w -
HWUINT7A S5 —— Noml + Vat + Nom, + Nom,
LY He have called B the expression inside the parentheses.
It also makes force a less useful concept.
We have consadered this mass m to be an invariant

coefficient of each particle or system.
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]

W 7B S —> Nom + V-t + Nomy+ Ad).
. 2

LU We must consider 1t negative.

We make At very small,

LLU‘Lﬁﬂ! 8- 3 ——> Nom + L,V, +5dj.
1
LU The angular momentum mist remain constant,

The lack of change holds true,

|
= o ~ T
w9 8 ——> Nom;+ L.V, + Nomy
Sou pass of gas has become a gas thermometer.

Thais quantity reamains a constant,

1 j
£
Wi 104 S —— Passive Voice  todmmsclumm sa
The average pover can be computed in two different ways.
The arrangement is shown in Fig, 6 - 17.

A ball 1sallowed to fall from h height of 2 m.

A A
WM 10B S ——> Passive Vosce Toduuulszluph 6

(1)) We are given a straight line,

t
sl
100G 3 > Passive voice gaeuuls sluan 7

Each of the units 1s called a degree Kelvin,

4 4 v
WM 10D S —> Passive Foice w8IMLLUIZIUAN 7 AWAM  as + Nom.
Ly The great majority of systems may be considered as

havang constant mass.
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Lou

Rty

t
S —3 "It 1rpersonal  TOWLLTluAR 1
It 15 necessary to make some assumptions,
It 1s 1nteresting to look at this result from a different

angle.

]
o
S —5 Tt ympersonal  TBNMLLIZIUAM 2
I¢ was under the asswmtion (that their sizes are small

compared with their separation.

~
S ——> "It" impersonal oty £ luni 3

TL o o -+
I+t is the relation about the center of mass,

]
S5 —3 "It" impersonal 2049 WpLT < Lem 4
] r v

¢LinteangT i At ap

[ ]
el
S —3 It FWimpersonal® 2BIULWM 5

Tt means (that all bodies are acted on by one and

" the same fleld.)

[]
o
S —> It “impersonal UBIUULN 6
4 1 W
- el
(s anglui st anid)

S ——> It "impersonal TENULLW 7

1 1 v
¢Clands anglusa 79t sui)

1

=
S ——3 It "impersonal TEIULIN 8
1t seems apparent (that to satasfy the new principle of
relativity we must use the Lorentz

Gallleén transformatlon.)

transformstion instead of
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124

128

13

25

A
S —-3» It1 impersonal BIULLTIUAN 9
It secems (that there 1s & general consensus toward the

adoption of such a definition of the umit of time.)

A
s > "It 1mpersonal T8lTzluRk 10

It 25 left as an exercise for the student to prove.
It 1s suggested (that a student pay a visit to a modern

L]

research laboratory.)

S ——> Thaere + V=be + Hom
There arse also l1he interactions ynath the other electraons.

There may he internal rearrangements,

S ——3 There + L.V, + Nom
There appear to be only four ainteractions.
There mey correspond meny different angular

mopentum states.

S ———3 Imperative
Calculate 2ts lanetic energy.

Let us consader the conveyor of Fig., 7 = 1l4.

S -~ Supposition
Let n be the number of molecules per unit volume.
Now suppose (that the mass 1s uniformly distraibuted

thronghout all the volume of the sphere.)
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154

158

16

17

S — - Cbhlagatory Inversion
And so 15 T.

Nor 1s the sun an inertial frame of reference,

S — Stylistic Inversion
%t special interest 1s the case,

Rather do we need an accurate accounting.

S — > Sentence + Sentence Modafier
To aebtain the darection, we apply Eq. (3.4).
Accordingly, we shall define a new macroscopic.

Using Egs. {11.18) and (11.21), we obtain the value

ol mometun,
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This equation is obeyed with surprisingly good

approximation by many gases, and thus 1s an indication that

intermolecular forces in gases are negligible except when the
molecules are closely packed or the temperature 18 very low.
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Then the particle begins to recede § it loses kanetic

energy and eventuelly, at large distances, recovers the velocity v .
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Where Ep (x) 18 maxamum, the equilabrium is unstable,
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This equation is obeyed with surprisingly good approxima-
tion by many gases, and thus 15 an indication that intermolecular
forces in gases are neglagible except when the molecules are clasely

packed or the temperature 1s very low.
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Some natural gquestions come to our mind.

Studying physics 18 an exciting and challenging

adventure,

The word precision usually has a gonnotation

g% accuracy.
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The negative of a vector 1s another vector

&
that has the same megnitude but opposite o

darection,

These units, which are frequently used in

engineering, have equivalences,with the newton.
Therefore, the equality of mass is a property of

the bodies, independent of the place where they

are compared.
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a)-The reason for choosing the ampere is that a

-current is moreeasily established as a standard.

b) This is what we shall adhere to in this book.

¢) This 1s why mathematics is the language of

22331cs.
I [} 17 1
2, ﬂj‘EJ"I’Jﬂ 'l.mmmmaﬂﬂmm\mmmmmmLﬁuﬂmmm (verbals)
¥ 19 ! ] [
Tus z1lun m m@sm-zm ~Alauagan L Jlrfll A7 - LgrmoraL1in]
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b) Mass can also be defined operationally using

the principle of the egpal arm balance.

¢) This law seems to be true in all the pFocess.
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The reason for choosing the ampere is that a current

is more easily established as a standard.
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1) NP — (D) (Ad3.) N U5 Uuugaune
1A NP~——D+N
1
bTU  their frequencies

1B NP—>(D) Adj. + N

iU the physical fact

1 C NP——>(D) present participle + N
]
19U the moving observer

1D NP—=>(D) past participle + N
I
194 the reduced mass

1E NP——=(D) N+ N
1

\%U  a particle relatzon
2) NP—3 (D) (Adj.) N + Adj. i 5 uyuha
2 4 NP—>(D) (4dy9 N + Adj. phrase
L%u a motion perpendicular to the line
2B NP—>(D) (Ady) N + present participle

194 the force acting on the particle
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]

L#d  the mass obteined this way
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2D WP—= (D) (Ad3.) N + 4nf. phr.-active
]

WU that result to obtain v and s

2E NP—> (D) (Adj.) N + Inf. phr,.-passive

VTU  the theory to be developed
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ViU the temperature of a body
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which
NP—> NP + < Y + VP
who

such that
~ Py
a) the total energy that is consgtant
b) o drift factor which affects the boat's
velocity
¢} on observer who 1s himself a free particle
d) pairs such that their combined projection

is zero, 7
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L +NP+V~t

Py

LU a) the daviation that a particle suffers

b) the Followangz expression which we shall

orban usc.
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[ ¥ o s

- movang at constant velocity v.

d) +he vprocesses we obhserve in our universe,

3) NP —» P - why 4 sentence pattern

LT the reasons why particles moves

4) YMP —— NP + when + sentence pattern

§ijt} the proof when the threes vectors are in a plane

5) HP —-p P + where + sentence pattern

LEU the place where they are cormared

6) NP ——» ¥P - whose + sentence pattem

LU an 1solated system whose total internal energy

15 constant

L
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a) In the first case we say that heat is absorbed by

the aystem,.

b) We must indicsate what the motion of the free

particle is referred,

¢) TFigure 12 - 34 showsa how x changes with %,
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VP —3 V-be + Adj. .

is entirely similar to Eq. (11,1)
VP——>V-be + Adv,

is in a plane

VP-f—a%4be + Nom

is the tool of the physicist
VP—>3 V-1 + {(&dv.)

differs from the previous examples

3,54 VP— Vot + Hom

write each force an vector form

3.5B VP——3 L. V. + HNom - o

37

3.8

3.9

3.10

hag becone a gas Phermometer

VP~ V=1 + Noml + Nom2

gives us yet anoiher reason

VP—— V-t + Nom, T Nomy

have called B the expression inside the parentheses
VP—— V-4 + Nomy + Adj.

must consider "t negative

VP—— LV, + Adj.

must remain constant

VP——%L,V, + Nom

3,114 VP— Passive Vouice ﬁﬂﬂuUUﬂTiiﬂﬂ 54

can be computed in wo different ways
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3.11 B VP—- Rissive Voice IMUumlrziun 6
are given a gtraight line
3.11 ¢ VP—>Tessive Voice 20uuutnlizlun 7
is called a degree kelvin
3.11 D VP——=1I"nasive Voice gaqliuilszlon 7 + as + Nom
. may be considered as having constant mass

¢t ¥ I'4

o =] =Y =
dyuanzom 3 lun1I3 L AsasunTuIa

TP = verb phrase

V-be = verb to be

V-i = intrangitive venrh -
= Y, T = Tyransitive verb -

M, V. = middle verb

L.V, = linking verh

Adj. = adjective

Adv. = adverb

Hom. = nominal

— = ‘ﬂsznauégu

(...) = ‘Luifn  (optaonal)
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5.1 VP + Adverb
will flou repidly toward the center
5.2 VP + preposition + NP
proceed in a similar way
5.3 VP + infinitive
was set to gwing
5.2 VP + pregent participle
group +together forming bodies
.5 VP + past partic1ple
(TMﬂsqr@ﬂqufﬁtauu)

[#3)

VP + agdverpial clause

Thé(EEEEG;;;ent 18 made after toe partlcle has been

eccelerated for a long time.
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8 ———> Nom + V - be +Ad).
Equation (11.2) 1s entirely similar to Bg. (11.1).

We are interested 1in the energy Et.

Collision experiments are so interesting to the physicast.

This expression 1s velid for any amplitude.

This force . ust be equal to m.

This ratio 1s in general different for different charged

particles or ions.

The force on an electron 1s not central.

This relation 1s forrally identaical to £q, {9.21).
The force R so applied 1s equivalent to the system.

The rotation around Q 1s clockwise.

S ~—> Nom * V - be + Adv.

The motion 1s in a plane.

Those positions are of stable equilibraium.

Qur proof 1s only for two partacles.

A1l the forces are on the line.

The weight W 1s at the center C of the ladder.
The force F 1s uphill 1nstead of downhall,

The bodies around us are ain motion.

The two particles have been physically in contact, in
microsScopie sense.

The rotation i1s about a principal axis.

This problem 1s of interest in & number of contexts.



(3)

unnd 3 S ——3» Nom 1 *+V —~ be * Nom 1

1) Mathemastics 1s the tool of the physicist.

2} The simplest example 1s that of a raindrop.

3} (811 we have to do) 1s to use a measuring device.

4) The conservation of momentum 1s now Pl = P3 + P4.

5) Thas would be a wrong conclusion.

6) m 1s the mass of the body.

7) This discovery 1s in turn an indirect proof of the
identity of inert:ial and gravitationsl mass.

8) An example of this fact 1s Galileo's discovery.

9) An ammediate conclusion 1s (that the force 1s not
parallel to the acceleration.)

10) This 1s (why laboratories are so essential to the

scientist.)

Lmufh 4 8 — Nom +V - 1 * {adv.)
1) Thas problems differs from the previous examples.
2) The force 1s always pointing toward the origin O.
3) He experiments with some billiard ball, by dropping them.
4) Newton did not proceed 1n the way.
5) These changes occur very slowly.
6) So 1n both cases gravity decreases.
7) We must integrate over all the surface of the sphere.
8) This result coincides with Bq. (9,58)
9) We have now arrived at the equation of State of a gas,

10} They hold for all inertial observers.



()

LﬂMﬁ 54 S ——>» Nom 1 t+V -t * hom 2

1) We first write each force in vector form.

2) We wish to express F and N in terms of W, and

3} We could find out the exact population.

4) We suggest (that the student solve the problem again.)

5) They constitute a frame of reference attached to the body.

6) The motion we have just descrabed.

7) Bath give k in terms of v/c.

8) The particle started moving.

9) We say (that 1t has been "captured" by the center of force.)

10) We have seen (how we can use the concept of energy in a
very effective way to solve certain problems in dynemics

of a particle.)

HHU% 5B S ——>» Nom 1 + M.V, + Nom 2
1) The ear has no motion along the Y- axis.
2) The bar weighs 40 kgf.
3) The homogeneous body has some semetry.
4) The ladder has no roller at A.
5) We have four unknown forces.
6) .Others may have 2s many as several hundred atoms.
7) The rocket at take-off has a certain amount of fuel,
8) Man, having an inquiring mind, hes always had a great
curiosity.
9} He has some familaiarity with this science.

10) We do not have a device thet small.
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(5)

éﬂmwéNmﬁl+V-t‘*Mm2'*%m3

Fourier's theorem gives us yet another reason.

A thoughtful readang of this chepter will save the student
many difficult moments.

The first of Eqs. (8.23) gives us F = - @ E p/dx

This equatzon will show us the practical usefulness of the
energy concept.

The conservation of energy expressed by Eq. (8.34) gives
us directly the solution of the problem of rectilinear
motzon.

The first three equations give the momentum and the last
eguation the energy as measured by O. ’

Cur operationasl definition of mass gives us its value.

The stataic coeficient of Ffriction gives the manimum force
required to set 1n relative motion two bodies.

We place 1t a dastance L and O.

The rms deviation tell us (that roughly two-thirds of
all the measurements fall within this deviation from the

mean value.,

S —> Nom 1 +V -+t %+ Nom 2 + Nom 2

We have called B the expression inside the parentheses.
It also makes force a less useful concept.

We have considered this mass m to be an invariant
coefficient of each particle or system.

We call 1t an axis.



(6)

5) The physicist calls this a steady stete condition.

6) We shall call the velocity given by Eq. (11.35) the system
velocity.

7) We call E = Bk + Ep the total energy of a rigid body.

8) This we may call the coupling term.

9) We shall call m the mass and r the radius of one o1l drop.

10) At present we consider matter to be composed of fundamental

particles snd all bodies.

Lmuﬁ 7B S—>Nom 1 +*+V -+t +Nom2 *+ adj.
1) we must consider 1t negstive.
2) We make /Nt very small.
3) Many people consider the two concepts synonymous.
4) We can make the acceleration a very small.
5) We may call the first positive and the other negstive.
6) --- which makes 1t ezsier to observe the motion.
7) -—— which makes it imposible for the process to satisfy

the conservation of angular momentum.

Lmu?: 8 S —> Nom * L. V, + adj
1) The angular momentum must remain constant.
2) Tgls lack of change holds true.
* 3) The velocity becomes constant, and equal to F/kn
4) The seme note or musical tone produced by a piano,
a gurtar end an oboe sounds different to our ears.
5) Kepler's third law holds true for elliptical orbits.

6) The problem becomes mathematically unmsnageable.



(7)

7) This expression must remein invariant for all inertial
observers.

8) Eq. (11.13) for the relativistic ¥inetic energy may seem
quite distinct from Eq. (8.12}).

9) The jJob becomes even more difficult.

10) This energy must remain constant during the motion.

HUD% 9 S =3 Nom 1 + L. V. + Nom 1
1) Our mass of gas hss become a gas thermometer.
2) The quantity becomes a constant.
3) The density remains the same.
4) All bodies within the satellite appear to be weightless.
5) The displacement ds becomes dx, dy and dz.
6) ~0ur special assumption dces not seem to hold.
7)\\The dominant macroécoplc interaction appears to be the
much weaker gravitational ainteraction.
8) This quantity remains a constant.
9) Processes appear to take a longer time.
10) Most bodies seem to be composed of equal amounts of

positive and negative electricaty.

1 1
= =f
WIuW 10A 8 ——> Passive voice T8NULIM SA
1) The average power can be computed in two different ways.
2) The arrangement 1s shown in Fig. 6 - 17.

3) A ball is allowed to full from & height of 2 m.
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(8)

A ring of radius 0.10 m 1s suspended from a peg, as
1llustrated 1n Fig. 12 ~ 12.

A practicel way of constructing & cycloid pendulum s
1lijustrated an Fig. 12 - 10.

The ellipse 1s traversed in a clockwlige sense.

The motion along the Y- axas 18 descrabed by the equation.
Conpled oscillators are found 1h many physical s:itustions,
as i1ndicated above.

This situstion of Fag. 12 - 30 (¢c) has not been considered

previously.

This lav waes formulated by Newton in 1666.

]

=
S5 ——> Passive volce 9ONHULN 6
We are given a straight line.
The motion 15 said to be uninformed.

The motion 1s sard to be uniformly accelerated.

S ——> Passive voice ﬂ@&tmﬂ% 7

Each of the units 1s called a degree Kelvin.

This phenomenon 1s called thermionic emission.

Thais unit 1s called a conlomb.

This statement 1s also called Newton's first law.

This set of relations is called the Lorentz transformation.
The first term 1s called the centrafugal potential energy.
A mass hangang from a straing i1s commonly called a pendulum.

Only those satisfying it are called conservative.
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The hest Q 15 considered positive.

Such an observer 1s called an 1nertial observer.

S ——> Passive voilce ﬂ@OLmuﬁ 7 + azg Nom.

The great majority of systems may be considered as having
constant mass.

This statement may be considered as the fundamental law
of the dynamics of rotation.

The average force on the electron may be considered as
central.

This could be considered as the law of inertaz for
rotational motion.

The laws of motion have to be considered as referred, or
relative, to an inertial cbserver.

The gain an kinetic energy can be considered as a gain
1n mass as a result of the independence of the mass on
the velocity.

The velocity of the fluid may be considered as a function
of position instead of a function of time.

It can be considered as zero.

The most general motion of a raigid body can always be
consaidered as a combination of a rotation and a transla-
tion.

The acceleration of gravity may be considered as the
gravitational field of strength at the surface of the

earth.



4
Wiy 114
1)

2)
3)

4)
5)

9)
10}

R
LY 118

1)

2)

3)

3
Ly 14C
1)

2)

3)

(20)

'
S —> "It" impersonsl DIWAM 1

It 15 necessery to make some assumptions.

It 1s interesting to look at this result from a different
angle.

It 15 useless to atteupt to give a definition of it.

It 1s more convenient to compute the torques relstive to A,
It 1s enough to take only the first correctave term.

It 15 customary to express 1t in degrees.

It 1s instructive to see the physaical need—for this torque.
It 15 1mposible to tske anto account the individuel molecu-
lar interactions.

It may be dafficult to express force as a function of

position.

It was easy to calculatc the work.

‘
5 ——>» "It" impersonal yeIwLh 2
It was under the assumption (that their sizes are small
compared with their separation.)

It was under the assumption (that ——-.)

It 1s for this reason (that —-.)

'
S —=—> "It" impersonal FDAULLN 3

It 18 the relation about the center of mass.

It 15 this relatronship between potential energy and the
interaction.

It 18 the first of three "laws".
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(11)

It 1g the angular momentum relative to the center of mass.
It 1# this anterwoven relation.

It was the genius of Binsteain.

It 15 the rate.

It must be (that ——— .)

It 1s precisely (because the physicist has been able to
assoclate specific functional forms of F (r12) with
dafferent interactaons.)

It 18 this second situation.

£

b |
S —=—> "It" 1mpersonal UDIULLN 5
It means {(that all bodies are acted on by one and the
same field.)

It no longer makes sense to study the fundamentals of

physics.
It means, in general, (that ————— )
It i1ndicates (that ————— o)

3]

> "It" impersonal ﬂ@ﬂLﬂﬂM?ﬁiUﬁ% 8

It seems apparent {(that to satisfy the new principle of
relativity we must use the Lorentz transformation instead
of Galilean transformation.)

At first sight 1t seems logical to suggest, then,

It may seem unnecessary at this poaint to tell the student.

It seems logical (that —————— o)
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[
-
§ —> “It" impersonal T2YHLIM 9

It seems (that there 1s a general consensus toward the
adoption of such & definition of the unit of time.)

It seems (as 1f plane & moves at 264.6 m1i 1nh the direction
N 40.7 E.)

It may seem (that —-- ,)

S —————> "It" aimpersonal %@Qumni 10

It 15 left ag an exercise for the student to prove.

It 1s suggested (that s student pay a visit to & modern
research laboratory.)

It 1s desired to go from O to O'.

It should be noted (that Vis Vo, Vg ——— are the values of
the velocity in each time interval.)

It must be pointed out {that the results we have obtained
are valid for plane motion.)

It was assumed (that empty space was "filled" with an
1maginary substance called ether,)

It should be observed (that --- .)

It can be proved (that ——— .)

It has been verified experimentally (that --- .)

It can be geen (that —-— .)
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S ——> There + V - be * Nom

There are also the interactions with the other electrons.
There may be internal rearrangements.

There will always be modern physics 1n the sense.

[here 1s & special arrangement.

There may be more attractive powers than these.

There are other factors involved.

There 15 2 continuous exchange of kinetic and potential
energies.

There are three rectangular componenis in space.

There 18 not a single point of application.

There are no interference effects.

3 ———> There + L. V. + Nom

There appear to be only four interactions.

There may correspond meny different anguler momentum

states.

There may exist nonconservative interactions between

fundamental partaicles.

Therefore there enxists a function E p 12 depending on

the coordinates of my and m

There may exist other coefficients characterizing other
interactions between particles,
There corresponds a natural frequency of oscillation of

the electric circuit of the receiver.
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S ———s Imperative

Calculate 1ts kinetic energy.

Let us consider the conveyor of Fig. 7 - l4.

Find the period of the pendulum.

Compute the mass of a planet.

Let us call h the height of the body above the earth's
surface.

Let us consider a system composed of two particles,

my and Mye

Finelly, consider a closed su:lsce, as shown in

Fig. 3 - 38,

Note (that an this case the force has the same direction
as the acceleration.)

Note (that the component of a vector in & particular
direction 1s equal to the projection of the vector in
that direction.

Let us assume (that each particle i1s acted on by an

~

external force.)

S ——> Supposition

Let n be the number of molecules per unit volume.
Iet A be the area of the wall.

let Z be an arbitary axis.

Let A and A2 be two sections of the pipe.

I3
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Let C be the velocity of light as messured by an observer
stationary relative to the ether.

Iet m be the mass of the rocket, including 1ts fuel, at
any time.

Suppose (that we have a boest moving with a velocity Vj
retatave to the water.)

Suppose (that st t = 0 a flash of light 1s emitted at ,
their common position.)

Suppose (that the potentisl energy is of the form Ep =
k/r?.) N

Suppose (that at time t tue object s at position &,

with O4 = x.) R

S —— Obligatory inversion

And so 18 T

Nor 1s the sun an inertial frame of reference.

Nor does 1t matter 1n many eases.

S0 18 time.

Nor 1s 1t even equavalent, 1n a statistical sense.

i

--- and so does the average velocity.

5 ———> Stylastic inversion

Of special interest 13 the cease.

Rather do we heed an accurate accounting.

Of 211 the oscillatory motion, the most important is

simple harmonic motion.
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(16)

Only at a later stage dad we dlscusé the kand of force
required to produce such a moticn.

Only at very large velocities 1s there any noticeable
increase inh the mass of the particle.

Among the laws are those descrabing electromagnetic
phenomena.

Only for large amplitudes does the perlqd differ appre-
ciably from Po.

Sti1ll in frequent use 1s the cgs unit of force -called
dyne.

Only at the poles and slong the equator do wo and w have
the same directlion.

\
Only 1n those places 1g a plumb line along the radial line.

S ———> Sentence * Sentence Modifier

To obtain the direction; we apply Eq. (3.4).

Accordingly, we shell define a hew macroscopic.

Usang Bg. (11.18) and (11.21), we obtain the value of

momentum.

Yor that reason a particulsr year, 1900, was arbitarily

chosen.

Strictly speaking, pnaddition to the meter, the kilogram,

and the second, the fourth unit adopted at the Eleventh

Conference was the ampere as a unit of electric current.
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/

6) To express a plane angle in radians, one draws, with an

arbitary radius R, the arc AB with center at the vertex

—

0 of the angle,

7)  In consequence, the resultant motion, x = %y * x5 18 not

simple harmonic.

8) However, the oscillation of each atoms affects its inter-
action,

9) Then the effect of the anhermonic terms must be taken
into account.

10) Thus we can find the equation.

Wiw 17 S ———3 Omission

1) (VB 1s the boat velocity), Vg the current or draft
velocity, and V the resultant velocity.

2) (One has positive ele?trlflcatlon), and the other
negative, ’

3) (Sometimes A q 1s positive) and at other times negative.

4) —— {where I 1s the moment of inertia} and M the msss of
the body.

5) (Let 2 be an arbitary axis) and ZC a parsllel axis passing
through the center of mass of the body.

6) (The sine and cosine curves are positive half the time)
and negative the other half, by the same amount.

7) (~—- where m 1s the mass of the body) and M the mass of

the earth.
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(The 1ncident particle loses energy,) as it should.
{The sphere translates fastest), then the cylinder, and
finally the ring.

(The foree 1s proportional to the displacement), and

opposed to 1t.
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3)

4)

5)

6)

A& particulsar pendulum was set to swing, and its period
for single oscillation was measured fifty separdie times.
Thea tte particle begins to recede, 1t loses kinetie
energy snd eventumlly, at large distances, recovers the
velecity v, )

This relation 1s formally indentical to Eq. (9.21), but
there are some basic differences.

We "feel" a force {actually an interaction) when a batter
hits a ball, a hamer draves a nail, a boxer jabs at the
face of his opponent, or a weight pulls on a string.
Water not only has the advantage of being abnudant and
inexpensive, but in addition it contains about 103 times
more hydrogen atoms than hydrogen gas does, per unit
volume,

This results coincides with Eq. (9.58), except that the
term corresponding to the internal forces is not present

and therefore the equation corresponds to an 1deal gas.
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For example, the forces exerted by the sun, the moon, and
the plsnets on the earth are, practically, applied at the
mass 1s essentially zero.

The mass m 1s moved to the right the distance a, and then

For example, for problems of falling bodies, the earth's
surface 15 the most convenient reference level, and so
the potential energy due to gravity is taken as zero at
the earth's surface. /)f

in practice, however, there are some particles which

may be considered free, gither because they are suffai-

ciently far away from others for their interactions to
be negligible, or because the interactions with the other

particles cancel, giving a zero net interaction.

at ! [ ¥ ﬂg‘-ﬁ [ A
AT 2 | upE o U] subordinators W38 relabive pronouns W LBy

1)

2)

3)

The negative of a vector i1s another vector thet has' the
same magnitude but opposite direction.

If the system 1s 1solated, we know from the principle of
conservation of momentum that P 1s constant.

Where Ep (x) 1s meximum, the equilibrium 1s unstable,
since a slight displacement from the equilibrium position
causes the particle to experience a force that tends to

move 1t even further away. N
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Unless the numerical guantity 1s accompanied by snother
which describes the precision of the mesgurement, the
’number quoted 1s as good as useless.

This tempersture was chosen because 1t 1s Ehe temperature
at whaich the density of water is a maximum,

However, when we are dealing with very fast particles,
such as the electrons in atoms or paqtlcles in cosmic
rays, we must use the Lorentz - or relstivistic - ;rans-
formation.

It workt w11l depend ch the path follcwed, and although
the psth may be closed, the work 1s not zero, gso that
Eq. (8.2q) does not hold.

At the beginning his only sources of informastlon were
his senses, and therefore he clesssified the phenomens he
’ observed occording to the way he sensed them.

The velocity 1n rectilinear motion is represented by a
vector whose length 1s given by Eq. (5.2) and whose
direction coincides with that of the motion.

Therefore 1in yhat follows we shsll use the term "mass"

to refer to either the inertiel or the gravaitational

mass, gince the two are indistinguishable.
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Wiy Com - Ay

This 1s the reason why we say thsat when there 1s & potential energy,

the forces are conservation.

WU Com - x 3

When the moment of inertic 1s varlable,; yhach may happen pf the

body 1s not rigid, the condition IW = const requires that if I

=

increases (decreases) then W decreases (increases), a fact that

has several applications.

WU Com - g 3

Some are positively cherged gnd move in the direction of the
electric field; others are negstively charged and move in the

direction opposite to the electric field.

wy  €om - x5 * Com ~ d2

When the solid angle 1s smell (Fig. 2 - 7), the surface area $
becomes dS, and 1s not necessarily & sphericsl cap, but may be

a small planpe surfesce perpendicular to OP,

uty Com - %y * Com ~-"dy

Discuss a relativastic collision when particle 1 has zero rest
mess gnd 1s i1dentical to particle 3, and particle 2 i1s at rest

ib our laboratory system znd is i1dentical to particle 4.
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Wl Com - xy *CEom -4 > 3

They (atoms) move 1n the voiad and catching each other up jostle
together, and some recoill in any direction that may chance, and
others may become entangled with one another in varying degrees,
according to the symmetry of their shapes and sizes and positions

and order, and they remain together; and thus the coming into

being of composite thing is effected.

Uy  Com - Xy + Com -~ dl

The forece given by Eq. {12.33) always preduces a plane motion
even 1f the particle can move 1n space, because the force is
central and therefore the most general path under such a force

1s an elipse.

Wy  fom - Xn + Com -~ d2

If we state the county's populastion with a precision of 1 %
we mean that the number gouted mey be 1 % greater or 1 % less
than tho actual population, hut we do not know which, nor does

1t matter in many cases.

_ + -
uyy  Com x3 Com d2 \

If the velocity is less than A/ g R, the downward pull of the
welght 1s larger than the required centrifugsl force, and the
ball will separate from the circle before it reaches point B,

and will describe a parabola untail a1t falls. back on the circle.
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10, Uyy Com -x >3 * Com - dy

To be more precise, 1f we follow a psrticulsr fluid element along
1ts path of motion (Fig. 9 - 21), we may find that when 1t 1s at

A 1ts velocaity is v and'when 1t as at A' 1ts velocaty 1s v!
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a batter

the arbit

this case

tneir frequencies
1ts component

all such pairs
other words

gome forces

those particles

that reason

1.1,2 NP —> (D) idj, + N

1)
2)
3)
4)
5)
6)
7)
8)

the physical fact

other mathematical techniques
these powerful methods

the znitial phasea

many phy51ca{ situations

an 1mportant case

their equilibrium positions

the total energy



9)
10)

1.1.3 NP 5 (D) present participle + 1f

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

1.1.4 NP —3 (D) past partaciple + N

1)
2)
3)
4)
5)
6)
7)
8)
9
10)

physical systems

the harmonic terms

8 passing train

the moving observer
the scaling factor

the measuring stack
the coupling term

the remainaing terma
the surrounding medium
the demping force

a broadcasting station

the zoverning motion

-

the reduced mass

the applied force

the forced oscillations
a given value

a pronounced maximium
thig extended sense

a damped osc:x.lla’t.or

the desired quantity
the elapsed time

the measured value

(25)



(26)

1.1.5 NP —3 (D) N + N
1) a particle relstion
2) the energy loss
3) the center spring
L) a power scries
5} energy resonance
6) an interference effect
7) the vector sum
8) some average value
9) the water current

10) the boat velocity

1.2 WP ——r (D) (idj.} W + id3.
1.,2.1 NP — (D) {4dj.) N + 4dj, phr,
1) a motion perpendicular to the line
2) +the units necessary to express the results of
a measurement

3) the equation relative to an i1nertial observer O
4) the angular momentum due to the spinning
5) a mas= equal to the surface of the earth
6) a particle of mass adentical to the gramade
7} the velocity relative to the center of mass
8) a vector normal to the curve

- 9) a general theory of motion valid for low-energy

10} a fixed axas due to an external torque.



(27)

1.2.2 NP ——> (D) (4d3.) N + present participle

1) +the force acting on the particle

2) a body felling from a héight of 100 m.

3) a Greek term meaning nature

4) the line joining the atoms with an angular
frequency

5)  the quantity appearing in the denominator of
eg. (12.62)

6) an observer standing in the center of the
village's, one street

7} a neutron colliding with the proton of a
hydrogen atom

8) the quadrotic term corresponding to a
harmonic oscillator

9) two different inertial observers moving with
a constant relative velocity

10) bodies having the same composition

1.2.3 NP —— (D) (4dj,) N + past participle
1) the mass obtained this way
2) the potential energy given by Bq. (12.47)
3) +the power transferred to oscillator
) aconstic developed as a correlative science
5) the force exerted by the sun

6) the system reduced to a particle



(28)

7) the value obtained for 9

8) the particle found in cosmic rays

9) & gas cortained in a rigid box

10) the Rimitations imposed by our senses
t1eled ' N —> (D) (4d3.) N + inf. phr, - active voice

1) a pendulum to oscillator

2) that result to obtain v and a

3) the student to find x

4) an electron to rotate around a nuecleus

5) a radioactive particle to decay

6) a heart to beat

7) our decision to use the coulomb

8) our wish to express the more fundamental

charactor of electric charge
9) physicists to i1dentify the momentum

10) good approximetion to be the earth

1,1,5 NP ——> (D) (Adj.) N + inf, phr. - passive voice
1) the methed to be introduced an Chapter 10
2) reasons to be explained in later sections of
this chapter
3) the quantity to be measured
4} the theory to be developed
5) the first interaction to be carefully studied

6) constant to be determined



o

(29)

7) the number of unit to0 be counted

8) matter to be composed of a handful of fundamental

particles
9) this law to be discussed later in this chapter

10) & gas to be composed of mollecules

1.3 NP ——= (D) (4idy,) M + prep. + (D) (£dj.) N

1)

2)

5)

6)

-

some familarity with this science
physical phenomena from a unified and more logical
point of view

the rate of change of the momentum of s particle
due to its interaction with other particles

this sensory image of force with the force or
interaction between the sum and the contact

the sum of a very large number of interactions be-
tween the molecules of the two bodies in contact
the application of the principle of dynamics in
Chapter 7 1n such cases as the interaciion between
the earth and the moon, between two molecules, or

jin the motaon of a rocket or an automobile

7) the prediction of some phenomenon not yet observed

8)

or the varification of the relations among several
processes ~

the convenience of havaing a standard of more
permanent character and easy availability at any

laboratory |



(30)

N
”

9) the atmospheric pressure and temperature
as g function of the latitude and longitnde
on the earth's surface and the height above it
10) kinetic and potential energy, with potential
energy being denoted by & different
expression depending on the nature of the
corresponding physical interaction, and with
heat and radiation beaing expressions of tqo‘

mechanism of energy transfer

-

ob NP ——> Infamitive Nominal
1) to introduce the final particles
2) to tell the studenti(what physics is about)
3) +to study the components of mettér
' 4) to be extremely large
5) to be a professional physicist
6) to use a measuring device
7) 0 be uniformly accelerated
8) to compute the torques relative to A

9) to express it in degrees

10} to make Some assumptions

1.5 NP —3 pgerundive Nominal
1) studying physics

2) learning about the world



3)
4)
5)
6)
7}
8)
9)
10)

1.6 NP

L)

1)
2)

3)
4)
5)
6)
7)
8)
9)
10)

unraveling the secrets of nature
embarking on its study

obtalning such information

moving in a curve

possing through the region OF
rotating around i1ts center of mass
the damping

moving in that direction

3 fietaon Nominal

the wvhirling of the world

(31)

the understanding of a large variety of physical

phenomena

the coming and going of people

an accurate counting of tEe number

a thoughtful reading of this chapter
careful working of 5ll exercises

the wobblang of a football

an understanding of vibrational motion

2 bending of a molecule

a sound understanding of the fundamental ideas of

the natural sciences



(32)

] v
A . A
2. umn@gnmwmusszluniuy  relative clauses 1 6 ULuAD

- ~

that

J which . up

N

2,1 NP —> NP +
who

| such that

1) the total energy that is constant

2) the branch of machines that deals with the
equrlibrium of bodies

3) the center of mass that interests us

4) the drift factor which affects the boat's velocity

5) this effect, which is negligible in both cases

6) the position of two particles, which 1s required
in order to define an intermction

7) an observer who 1s himself a free particle

8) James Watt ( 1736 - 1819), who improvede the steam
engine with his inventions

9) a direction such that the sounds appears to propagate

crosswige relative to the moving observer

10) pairs such that their combined projection is zero

r ™~
that
. which
2.2 NP ——= NP + 3 >+ NP + V-t
whom
« —wu1ion of relative
pronouns



(33)

1) the deviation that a particle suffers

2) many experiments that we perform in the laboratory
or frame of reference L,

3) a motion that repeat itself

4) the following expression which we often use

5) the force which the motor must produce

6) a conveyor on which matterial 1s dropped at one end

7) =an observer O with respect to whom O' is moving
at constant velocity v

8) an observer relative to whom the the earth is
moving with a velocity v

9) the processes we observe in our universe

10) the very quantity we wanted to measure

2e3 NP ~——» NP + why + sentence pattern

1) the reasons why particles move

2) the reason why we have written r'

3) one of reasons why collision experiments are so
interesting to the physaicist

4) the reason why the field in creases inside the
gphere .

5) one of the reasons why hydrogen and helium are

relatively scarce in our atmosphere

2.4 NP ——> NP + when + .nce pattern

L} the proof when the three vectors are in a plane



2)
3)
4)

5)

6)
)]

8)
9)
10)

(34)

the case when the particle moves in a bounded region
the case when both have the same frequency

the situation when we place a tuning fork on a
resonating box

a translation when all the particles describe
parallel paths

this result, when we compare it with Bq. (8.23)
the case of stationary, when dt is the time
required by the fluid element

the temerature of the gas when its pressure is p
the situation when two protons interact

the case of a single particle, when the potential

1s given by Eq. (13.18)

2.5 NP — 3 NP + where + sentence pattern

1)

2)

3)
4)

5)
6)
7)

the place where they arc compared

Chapter 7, where we shall discuss the dynamics of
mot1ion

the equator, where it is zero

Fig. 6 -~ 18, where 5 1s a monocromatic source of
light

the point where the field 1is counted

the case where all vectors are in one plane

a region where positive and negative particles or

ions are present



8)
9)

10)

2.6 NP

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

(35)

the point where q' is placed

any region where an electric charge experiences

a force

the conveyor system of Fig, 7 - 14, where matterial

is dropped continuouly

> NP + whose + sentence pattern

an isolated system whose total in ternal energy is
constant

the motion of the center of mass whose velocity as
constant

a central force whose direction 1s always through
the center of the sun

a body whose mass 18 one pound

a body whose mass 18 one gram

that moisture whose velocity 18 Vo

a ball whose mass 1s 0.1 kg

the area of the parallelogram whose sides are
defined by vectors A and B

a veetor 5, whose magnitude is equal to the area
of surface

a vector whose length 1s given by Eq. (5.2)



(36)

3. uqquétﬁu factive nominals

1)

2)

3)

4)

i
L

6)
7)

8)

2)

10)

Phis intuitive notion suggests that force is a vector

quantity having magnitude and direction.

Another aimportant reguirement is that the defanitions

of physical quantities must be operational,

We must andicate what the motion of the free particle

is referred.
The student must decide, in each particular problem,

which method 1s more direct or convenient.

This is why mathemavics 1s the langlhage of physzics.

Figure 12 - 34 shows how x changes with t.

This 1s what happens to bodies falling near the earth's

surface.

The student at this moment may wonder whether, for each

body, there 1s some axis of rotation.

That is, when the measurement takes place at the

beginning of the mobtion.

Understanding how motions in general are produced

enables us to design machines and other practical devices.

JEAIE By AW fed
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