PHYS 1301 IDEAS OF MODERN PHYSICS Example Essays

THIS IS AN EXAMPLE - NOT THE EXAM TOPIC!

Write an essay (no figures, about 3-4 hand-written single-spaced single-side pages)
based on the content of the textbook

Chapter 2 (Classical Physics)

Your essay should describe the key principles and the main experiments and
observations. It should use the principles to explain these experiments and
observations.

Tips
To receive credit your writing must be literate- & legible-enough to convey the meaning
clearly.

Giving a historical or personal narrative, writing about science other than classical physics,
just naming things, etc. will not earn any credit.

Correct, concise, and comprehensive descriptions and explanations of the science of chapter
2 (classical physics) will earn credit.

prin-ci-ple Noun

A fundamental truth or proposition that serves as the foundation for a system of belief or behavior or for a chain of reasoning

de-scribe Verb

Give an account in words of something, including all the relevant characteristics, qualities, or events.

ex-plain Verb

Account for (an action or event) by giving a reason as justification.



A bad example:

Dr. Dailey 1old ws about Hhe ideas of daniacal plyvics before be Told v about M ideas of modern plytics 10 we
bmow what He Affprence was epecialy in relition o bow e ideas of dasiical (hytier an tary o wndirdand but ideas of
modenn plyrier are wol. The ideas of modirn phogsics ant a0 imporland for Hhe modiri world and all e Beckmology in 3. Gt
nndin jagu glun gega burfio spabia. Firet we learnt aboud spsce Time ind molion and low Wl was deriled by wewlon in
bin gpate book Hhe Principa publioked in 168S in England not Long affter e time of galileo. Then we were Told about e 3 Laws
of wewton. The 1° was Hhat Yings continue 1o go in 4 shaight Lime wless Hhene i 4 [orce. The 27 was F=ma. The 3" was wery
reaction bas an action. Then be 1old va about We whject of dectromagmetion whick was imverted by James Marwell i e 19°
entiny 200 yeans affter the Lime of metwon. Thin Lo about Lght whick s 4 wave of dechromagpetion and always havels a1 e
abmt speed secording 1o e 1" porstulate of Special Relatinvity. A ctll plome recives Lght 1o commumicate ey et e Light ia
wol visible 2 bas 4 Long wavelenglh. Cell plone rectives microwaves or radiowaves wlick cornsponds 1o 4 wavelenglh. of about
10° m 01 Longer. Without my cll plone | would simply die 10 #at is 4 really good commgquence of moden plysics. Now | will
ducrile in detail Newtors laws of motion. The 1" wis el hings cortinut o go in 4 shraight Lime wnless Hhere (s 4 force. The
2% wer F=ma. The 3° was wery staction bas an action. I you are driving in your car and ep on the gan pedal you speed wp
which Lo what W 2 law means. Bul ) you are jurt erviing them ' te [nat law. When you lear on sometling Lde 4 1able
e rtaron you dow't [(ll over i Wt e 1able pushes back. There obswations eeplain and juitify wewtors Hhnee laws and belp
w1 wnderstand e moder workld anound v in 16 many wins. | am really enjoging his courie and (el #at I've learnnt 4 Lot
16 fan and bope To 4 4 good grade. Sorry | ran oul of Time Mhert was 10 much more | warted 1o 14y

A good example:

tHie divectly observed motion of objects: They were based on the elementary
notiony of distance and tme, which can be measured for any object
relative to- o gwen frame of reference by comparing to- an agrreed standarro.
for wnity of distance and ttme. Subsidiory concepts sucih as speed (distonce
divided. by time), velotity (speed and direction) and acceleration (rote of
thange of velotity) then enable one to- quantifatively deseribe snci
whvle acceleration iy sometiving that con also- be felt: It b necessary o
supplement these wleay withv rudes — Galideon relatrity - for tromslating
the resudty of measuarement or calewdation from one frame of reference to
another n uniform relative motion: In partlewlor, un cdassical plhysics
time measurements were assumed to- be absolutes, tive same for all observersy
no- matter their speed, wivide observers moving relatve fo- one anotiver
would always come to- different conclusions about Hie speed of a Hurd
object relative to- their oww frame.

To gwve reasony or explain a canse for movement; Newton formulated



Huree laws employing the basic ea of force — a pusiv or pudl. These laws
hold relative to- nertial reference frames, ones v which o stationary
observer feelsy no- forces. Flrstly, whew there are no- forces on an object (or
forces are balanced) o moves witiv unchanging velocity. ln the presence of
o wnbpalanced force Here will be accelerotion, withv tHhe inertlal massy of
an ohject representing Uy resistance to- acceleration under o gwen amount
of force. The lavger the nertial mass, the harder F s to- alter Uy velocity.
Lastly, all forces ocewnr bn painy of equal size but opposite divection, acting
raspectively ow padiry of objectsy interacting withv one anotirer. Together, Hhese
Huree laws provided a framework for wnderstanding e beravior of any

Withvin this general fromework, two- kinds of fundamental force of
nature were Llentifled, down to- wihich all other forces coudd be reduced,
namely the gravity force between masses and the electromagnetic force
between charges and between moving charges (current). These masses or
charges do- not hawe to- be n contact witiv one another to- feel Hhese forces.
Clossicol physics umaguned that tive effects of forces were carried thuroughv
space between objecty by a fleld, camsing actlon-at-a—distonce. Botr groaity
onds electromagnetism redunce v strengtn the further apoart e masses or
tharges ove, wirhile the bigger the wmass or charge, the bigger tihe
corresponding force U feely and caunses. One umportant difference s that
whle the force of grovity v always attractive and w felt by all matter, the
forces of electromagnetyym con be ether atftractive or repuwlsive or, for
matter withv no- charge, be abpsent altogetier.

Closgicol piwysics applies to- e motion of divecHy observed objecty
ranging v size from matter vusible withv He naked eye to- planets and storsy
vusible tHwoughh telescopes:  For example, a planet orbiting e Suwnw (s
corstontly changung Uy direction of motion, therefore accelerating, due to-
the force of groviuty attracting b townwd tihe Sun, n accordance witiv
Newtons 24 law: Withowut this force e planet would fly off into space,
along a straight pativ and atf constant speed according to- te 1 laws
Accelevation by speeding up can also be cansed by te foree of gravity
wihen an object by dropped — free fall. The acceleration produced by any
W exactly the same masy that Ly acted on by the partiewdor force of gravity.
There y no explanation for Huy councidence n classical plysics, but U
doey imply that Hhe acceleration due to- growvity of any object Ly independent
of Uy mass: Thisy can be verified experumentolly, neglecting effects of ainr



rasistance, by dropping bally of different mass, timing their fall Hwougl o

The 3% law concerny the way v wived foreesy i nature are always
poired. When one object canses or acty upon another witiv a force, there
appears o reaction force acting back on the flrst object: Botiv the actlon and.
reaction force howve the same size but are v opposite divections: For
exomple, the jet engines of an aurplane at takeoff generate an action force
to- accelerate Hie plane forward. They do this by accelerating exiaust gases
backwards via the reaction force. Botiv the alrplane and Hie exdranst gases
feel the same size of force but v opposite directionsy and will suffer
Aifferent accelerations (the gases accelerate muche more becavnse of their
relatively small unertial mass).

The electric force of repudsion between charged matter v sometiving
we experience every day since U explaing the basic umpenetrablity of
sollde objects: When two- objects come close, Hie charged matter wside eaci
object repels, resudting un uy being able to- stand on a floor without falling
Huwouglh, hold Huings withouwt dropping them, efe. Anotiver manifestotion of
the electric force otennry when charged matter wmoves — s producesy
magnetic force thot can be felt by other moving charges: When electric
cnrrent By posseds thuroughv wire wownd v coll, a magnetic force s created
v the space nside the colls Thaiy force s used un electric motory to- rotate
magnety and so- produce wseful motion. The reverse process o used for tie
basic means of electricity generotion by moving magnets wside a coll of
wire fo- creafe a current that woswt theve before. When electric charges
oscillate back-and-fortiv, tHus acceleration produces an entirely new
phenomenon called electromagnetic wanes: These are wanes that spread out
From the charges Huwoughv empty space, ripples un Hie electromagnetic fleld,
carryng tihe effects of electric and magnetic force. When the woves reaci
charges ebsewdrere they will cawse them fo- oscillate b a simidar fasiion.
This s the basis of much technology suehh as radio and cell phone
Huingsy withv our eyes: Depending on the frequency of oscilation of the
wowes, they are gwen different namey: For example: roadio- wases for the
lowest frequency; visiple Ught for middle frequencies, wirich un turn are
splt info- the different colorsy we see from red Hhwougiv fo- purple as the
frequency nereases; X-raysy howve some of He highest frequencies and con
be wsed to- umage bones and otirer dense tivngy e a bodly.

An important assmmption, wihen applying the lawy of classical



physics i different inertlal frames of reference, s that not only are the
laws of physics the same but the standard wnidy for spoce and tume
measurements are too: ln the case of nertlal reference frames, Galilean
relativity then dictates that, when calcwdating Hie speeds of an object
relative to- one frame, we must simply add or suptract the speed of a secono
frame v ovder to- ohtain the speed of Hhe same object relative to- Hhat second
frome. In s way, dassical physics seemed to- consistently account for the
different wayy that the movement of the same object was seen relative to-
different frames of reference. But classical plysics coudd not account for
the fact; as measured v He Michelson-Morley unterferometer experiments,
that the speed of electromagnetic wones was always the seme value v any
nertial reference frame, o violation of Galilean Relativity. Since
electromagnetic waves ave a  basic consequence of the laws of
electromagnetiam, cassical physics, despite Uy very wide—-ranging sunccess,
cowldl not be considered a complete and self-consistent treatment of tre
laws of plysics:



