SN P NG SR BN U L T

QLKJE":"I * %1";

%O A #00f o % b 4 P

B 8% R AR e = At 6

Ceneral Pliysics Examination
{or the sophomere lansfer-sludents
Mathemasics Depautment, Cliung Cheng University

1. The carlh orbits (he sun (3) as ' ]

shuwn in the fBguce al the vight. Al G

time ) he earth is located ol poin B h
A Loz very small tune inlerval Al
it moves from point A o B with
velocity  vi#, v beinp e
magaiiude. & is defiied as ihe
angle belween v and T, b the
shurtesl distance from poml A to
#. The vwo shaded argus are swepl
by the earth in the exactly the sams
e interval At (24 points)

A. Show thar e anguwlar motion
ot e earth fullows the conservation of angular ronent (L Wins: L=1%p, fi being the
linear modmenwn vector, Bquations you put duwi must Le sucompanicd by puoper reasoning witl

words andfor symbols added in the [igore, (8 poins)

=1

B. The conservation of angular momenten leads w two very Imporkiit consequences, Cine of
e is the "luw of arcas” (Kepler's second law).
What is the other? (2 points)

How does iy seeond result come abouwt? (2 points)

. Trove Lhe "law uf areas™, (12 poinis) Flims: lind de area AA swepl by tie earth in At
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2. Shown in ihe figure
the mght is & hicycle wlheel
(big circle) that hus ralated
in oge revelution {2aR ]
without slipping, and that
has traveled o distance af
Il with @ velocity of
Yoo K oas the rwhia ol the
whecl  f4l ws  delne

S
HE—R-. 5 being 1be one
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lengtl of the wheel £im. Also define e agubar frequency of te wheel rotalion 15 . (18 poinis)

A Show that the tangential velocily vl any mass

puinis}

B, For a wheel diut rolls reasonubly fast ow

lonks ot the wheel where b towches the Qoor.
However, the spukes look blurrcd when he look at

ihe top of the wheel, Explain (8 poims). 1lints: use

can be made of the Bgure al the vight as well a3 i

and V.

paint i the wheel 1ing, ¥, equals W

{10

the floor, one cuan ses the :;pnhf:s clearly when he
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. Consider the Tigwes bl e right.
{18 points)
A, 1 the busip an e sstighi i e preseiits
L teansverse wave {ar s pulse) ruveking o th
riglel n it e ailache:d i wall.
LoOIE the rope i pghtened w e wall,
whiat is e pluse al Lhe wave {relulive b
! the incident ane) whew i is roflecied Lock AR R A R |
from the wall? {3 points]

! 2. §F the endd of the rope auuchod ta the wealh is allowerd Lo rise and Tl witll the pulse, whal i5
e phase af the wave [elidive (0 e tocident oue] when Wis reMected back From the wallf

{3 poinis)

13, 1 the hwmp on U struight lise pEpresciis & phme aplical waves (0 A pulse) traveling i a
medivin of refractive index By (0 the right (e, towards the prsitive X-axis) e 2 mediain of

refractive index Dy .
1. Giive w discussion af the phases and inlcnsities uf the incident aud refleclenl wives W enns

af n, and n,. (8 poinis) |
]
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i 2. Write dowt an expressiun fov g incilent wave. (4 poinis)
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&b, Cne camphete Canl cycle Tor an ideul pas in o cylinder with [rictioaless piston is consisted af
four honnodynamical processes, norders o —r el S, uE shown in whe Tigune below,
(20 poines)

| A, Tdeniify the othermal processes. (4 painis)
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| | B3, Ldentily the ndiabatic processes (<4 poins)
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, C. Why we the processas involved inu Carnot cycle cither isotheanal o adiubaric? (4 puins)
|
|

I}, ldentify the process thut gencemes uselul wark. (2 points)

! E, Vaw du you Lind the net work, W, duae by the gas on the plstow 0 1eoms of the heat involved?
i Faplain! {6 points)
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5. A pasitive charge q moves with velacity # as shown i the Ligure below, The magnetic field u

P

poid P s fornmdated  fromn experimentil
pbse rvatiu,
gE KT

r'!

B=k

7]

hore k'&
wher s

. Bxplain how s 1his B rEssLo0

obiained. (6 points}, Compace this expeessia wilhy
that of the gleciic Reld. (2 points]

&. Show that the work of moving ua object from localion A 1o B, and back 10 A joompleling &
closed loop) is zero if the force involved 35 conservative foree. (0 poins)

T. In oue of the modern gencral physics albooks o persen b shown hokding a cube of "matenial’
at a teraperatute of 1260°C1HIE Fxpluiw, (4 poins) -
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