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Why Study Physics?

Laird Kramer /FIU

Physics is crucial to understanding the world around us, the world inside us, and the world
beyond us. It is the most basic and fundamental science. Physics challenges our imaginations
with concepts like relativity and string theory, and it leads to great discoveries, like computers
and lasers, that change our lives.

Physics encompasses the study of the universe from the largest galaxies to the smallest
subatomic particles. Moreover, it’s the basis of many other sciences, including chemistry,
oceanography, seismology, and astronomy. All are easily accessible with a bachelor’s degree in
physics.

The importance of physics isn’t limited to the “hard sciences”. Increasingly, physicists are
tirning their talents to molecular biology, biochemistry, and biology itself. Even medicine has a
niche for physicists, and since medical physicists are hard to come by, they are much in demand.

Physics also undergirds many new technologies. Cell phones, the Internet, and MRIs are
only a few examples of the physics-based technological developments that have revolutionized
our world. Many theoretical and experimental physicists work as engineers, and many electrical
and mechanical engineers have physics degrees.

A physics education equips a person to work in many different and interesting places—in
industrial and government labs, on college campuses, and in the astronaut corps. In addition,
many physics grads leave the lab behind and work at newspapers and magazines, in government,
and even on Wall Street—places where their problem-solving abilities and analytical skills are
great assets.

So—physics is interesting, relevant, and it can prepare you for great jobs in a wide variety
of places. Shouldn’t you take a physics course?

RIE: http://www.aps.org/programs/education/whystudy.cfm
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% 1 % ﬁll\\i:ﬂ#

BRAN—VIWRMREZEZNN. KHEPEREBHRBEERN, —RT2AE3. #35
M. FiEFsREMGR AN ENES, DIEETHN, SEPERRAZEERN
F R, AT ET R B, AETAYREHHBE, AR —MERAX
AN UAHERE —EREBHWENEZES), ZHEMOPEKRAER (particle) . FRARYE
FHIIAR—NEBER, PR RS R R RIES).

MNTRRNES, BEARANTRHETHE. HERAABBERLAEZRNIENF
UL, BIRBIEREESMGAE, WMRARAE. EE. MEE. JUES, XHSABERITR
B HRERWRRRES ™A REMSHEZ K T7E, MEEsh e E RS, W
FHuEE RS, XBARRATLAIIE.

FENMARFRIZEZE, PTRAAZSINERBBHE BTENSERTHERXA
TRENBRFFHETE Ak, FEHENANMARERREHBERA MR

1.1 & =

111 REMENIRTHZE

1. £F6523(

H—EYEERA KRS, BEIT M. RAVEN: BEHKDXE T HF#H LT
AFBINEEN KB A RKE (vector) . Flim, “H7 “frfs”. “MERE” FEHEXE.

2. REHRTH %

—PRETUA—ITREEKE. W EIANEERER. W 1-1 fir, KBKE
RAHNBA T RERIRD, FLFiErmMERRT . RBERSRHTURRS 48R,
FEEQR & o W — R BAMA P BERR, A, RERK/AN (BEDFRAREE, RE-H| 4|

& A.
3. RENMF AKFE

BARERGAMISFEFAMEEN, XRAMREAHE, WE 12 (2 h4=B. W
RANRERPMFT T AR WREMNEIAERRE, @8 1-2(b)h 4=-BERB=-4.

B1-1 RENRR Eﬁ; %EMﬁ%ﬂﬁ;;



<2 XK¥WE
4. ik ¥
MERRBAESTT 1, WiZRERABEMNKE (unit vector), HRFS 4,8, B
A= AA, (1-1)

1.1.2 XEHMZESRZE

—RBRU, REEZEREITREMALUFE. MKE 4. B (HRMHA0) 8m, A
B FBERPMRENERES, BUZKREAWNLEFTOLE, AFITRENERD
REPPATUARKNMNARKRRERERENZN C (FAKXA ), WHE 13 (a) Fixk. B

AREAA=ANMEEARE, XREHEATITFBHFEBHERE AT LRES, N4
FEAER BT LRAEAECHEA.BZH, WE 1-3 () iR, BIC=4+B=B+A.

H1-3 KENE
HE 1-3 /40, REMEHLEZKRE, FE

C=+A*+ B> +2A4Bcosf (1-2)
a=arctan—Biqo— (1-3)
A+ Bcos8

MRREBARBMM, ELEA=ARMERRESE DB URME WA 14 5
S
T, KB AL Az A Ass AsHIID, HAHD A,

HEABMENZENWANARENEX, HRRERECZE &
C=A-B=A+(-B)

Wl 1-5 firn, REARRE B, TEIVFBEARITRENERES, AREBHMXK
MiEM AR A FIRRHRE CREA. BRIREE.

A A
N
A
B 14 FAREAM B 1-5  REMRE

1.1.3 XERFEZ

RERRAARDPMGABEAIER, FURBFERNBITE (EFRMOER) TR,
REFETE, BIIEX=FREE.



BIE RREHF +3.

ERA &1
— MR R 5 - NMREHEFRLETE, HEEIDIEE, W
aA=8
B=caA
HZa>00, WBEARM: Ha<0f, WB5AKM.
2. AR (1FER)
AN REBER SRR AGRE, A (scalar product) . &K
A-B=ABcosf (1-4)

AF, OARBAE BZRIKFKA, O<sosn. g (R (1-4) WHREGHRR, L RE
HIER, Ho<w2 if, RENIEM; Ho>n2 b, REYHAE: Ho=n/2/, RFILT. H
T, BeosOFRARE BERE AN 1H ERHE, AcosOMARE ATERE B T EHEE.
B, RRHLHE, B

A B=B A (1-5)
ERXTRENARLUGE, Y—MAREEN FIEBTEEENMNE s i, EHHHME
“Th” WRATLAR SRR A F 5 s 925, Bl
W=F:s

3. XK (RER)

FAAMREABHIX IR AxB , € LA—NFRE C, A A5 B &F(scalar product).
HRDwXA
C=| AxB|= ABsin® (1-6)

A, OARBEASBZEKFEA, 0<f<m.

REBPABR A MREWREETET A, WEHT B, WEET 4. B FFENT@m, W0
B 1-6 Brn, HIEMTTHEFMA (right-hand convention) BiE: MHELF, HBA#RE
PSR TUTE M A 3T 180° Kk B(EMONRE A 5 B2 Af¥*fA,0<6<n),
BEXEBE, MXBHRRNA KR AXB .

M EEEX 4, SGRAHEX HiR, mE

AxB=-Bx A (1-7)

SIANX)E, “HE” RATUREHERARRE r (HE—SER ORE FREAR
MRE) 5ERL FRXGRE, WE1-7Fix AMEBERAE W
. M=rxF
MEBIARERT r. FRERTFEFHREAFEL, MBEKPMY
M =rFsin8=Fd
MAHEETHMOEORE, XEREERRBN. WIFRTFERAE: “HE” £k
REBER—NMPURREAGRE - RAREBEN—NYEE, T AXIMBRLEERETEE



