_ 2CHAPTER 124 . -

WE NOW TURM FRom MECHANILS TO ELECTRIUTY AVD
MAZNETIOM. IV MECHANICS WE USED TUE BMIC PROPERT

OF MATTER CALLED MASS. N ELECTRICITY, THE
¥ BAsic CoNCePT 15 CHARGE .

Mgoclj,*gg;fﬁ ELECTRICAL CONCEPT

1 ~ NOTICE THAT MECRANCS NEVER TOLD US WHAT MASS
i YREALLY 15, BUT ONLY HOW \T BEHAVES- N THE SAME

WhY, CLASSICAL EZM TELLS VS HoW CHARGE PEHAVES,
BUT NOT WHAT IT (5,




IT 15 EpSY TO PRODUCE A LITTLE © PLACE THE CHARGED ROD WN
CUARGE — JUST RUN A RUBRER : A HANGING STIRRUP AND
COME THROUGH YOUR PAIR, OR  gpinG ANOTHER, SIMILARLY

RUB A RUBBER Rop WITH RGED ROP NEAR — TUEY
N‘"MP\L FUR. : ; (WRGED

BUT |E L RUB A PLASTIC 'RoD FROM EXPERIMENTS LIKE
WITHF61L|< THEﬁE WE LEARN THAT

© AND TUpT

© LIKE CHARGES
- REPEL, AND
* UNLIKE

- CRARGES

. KrTRACT Y




m

AN ERAT

(XTob+ (790 NAMED TRE TWO KINDS oF
Cuprees POSITIVE mo NEGATIVE.
WE NOW KNOW TUAT ALL MATTER 15
MIDE OF AToMs, WHICK ARE ComBoSep
0 NEGATVELY CHARGED ELECTRONS,
WIIRLING ARoUND h NULLEUS OF
vosvely (HARGey PROTONS, avp
NEUTRONS , wiict HAE No
CUARGE .

-
CLECTRONG BNo PROTONS HRVE EQUAL AND OFROSITE )
QRGES . NORMAL KTOMS UNE LXACTLY ENOUGH
CLECTRONS TO BALMNCE THE PROTONS N THE NOCLEWS,
MEKING TRE KTOM OVERALL NMEUTRAL .

—
- _— __::7/ UT WHEN AN ELECTRON
N .7 15 QEMOVED FROM AN
~ /,~/ TOM, TRE NTOM

O TCOMES B POSITELY
L = - CupRGep LON.
.
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A CUARGED OBJECT WILL ALS0 ATTRACT
NEUTRAL OBECTS. THIS RUBBER (OMB,
CUARGED NEGATIVELY BY RINGD'S UMR,
WILL PILK UP BITS OF PAPER.

(v DOES 50 BECAUSE TaE PAPER
BECOMES ELECTRICALLY

POLARIZED
THE NEGATWE C(OMB
REPELS ELECTRONS

IN THE PAPER AN
ATTRACTS THE PoorTIVE
NUCLEL OF THE Kpms "L THE POSITIVE CHARGE
N THE PAPER. W THE PAPER 15 JLOSER

THERE (5 h CHARGE - To THE COMB THAN THE
SMET 1 ToE B NEGATIVE CHARGE. THE

PArER! EvEN VOSITWE CUARGE 15 Thed
“TROVGH 1T 15 ATTRACTED MORE STRONGLY

NEUTRAL OVERALL ... ~ THAN TRE NEGITVE {

Y | CUAREE 1 REPELLED! )
FROM 400l -
OBSRVATIONS, ¢ S

DEDVCE TUAT Tig
ELECTRICAL FORCE

GROWS WEAKER
WITH DISTANCE. —

et




HB, WHEN You Rue THE RugBER RoD Wi™TH
" FUR, SOME ELECTRONS pRE RUBBED

1 OFF THE FUR AND ONTO THE RUBRER,
1 | 40 TUp RVEBER ROD ACQUIRES A
NET NEGMTWE CUARGE (EAVING

THE FUR POSTIVE) .

SIMILARLY, SILK RUBS ELECTRONS OFF THE PLASTIC,
LEAVING THE PLASTIC WITH K NET POATWE CHARGE .

- : . t+ 4 -t T4 '4"‘._5'_;,&2)
ELECTRONS ARE ELEMENTARY UNUTS OF CUARGE, AND ARE

EPSILY TRANSPERRED FROM ONE OBJECT To ANOTHER. “THEY
MRS ALSO BE PASSED ALONG THE SAME OBJECT — LikE A CoPPLR

¥ WIRE, FOR EXAMPLE. _




MNTERALS LIKE RUBBER, LAY,
AND PLASTIC ARE ELECTRICAL

INSUIPATOIRSE
CUDRGE (AN BE RUBBED ON OR
OFF THEIR SURFACES, BUT T
TENDS T STICK THERE AND
WILL NOT MOVE EAsILY
THROUGR THE MATERIALS.

BUT IN METALS, LIKE COPPER, SILVER,
AND ALUMINUM, THE ELECTRONS (AN

MOVE AROUND FREE[Y AND EASILY.
METALS ARE ELECTRICAL

CONDPUCTORY.

WUAT WE ChLL "ELECTRICITY )
JUST A ELOW OF ELECTRON$ ?




CAREFUL MEASUREMENTS BY CHARLES

‘ ! ,_,, - COULOMIS (17-1806) Estmeusien

THAT THE LLECTRIC FORCE DECRERSES

. WITH THE SQUARE DF THE DISTANCE,
M . LIKE GRINITY- Coulome's LAW FOR

flal~ ELECTROSTATICY FORCES 16 VERY MUCH

L IKE NEWTON'S LAW OF GRMWITY:

I Coulomgs EQUATION, @ M ¢ ARE THE VALUES OF
THE CUARGES, ¥ 16 THE DISTANCE BETWEEN THEM, AND
K 15 A CNSTALT, Like G POR GRANITY. 1N STANDARD
unts, K=9x 107
TRE UNT OF
CHIRGE 14 Tie

COULCHTE.

h GNGLE ELECTRON
WE N (HARGE OF
—~e =1bx07"?
(oULOMES.

.} JUeT How
L pw SIMILAR PRE
Nor!)  THE
) GRMNTATIONAL
AND
gLectiRosthnc

FORES?




ALTHOUGH THE LAW OF ELECTROSTATIC FORCES SEEMS VERY
SIMILAR To THE LAW OF GRMNITY, THERE ARE MAJOR DIFFERENCES
BETWEEN THEM. FOR

EXAMPLE, GRMITY '

ALWAMS ATTRACTS,

BUT ELECTRICAL

FORCES (N EITHER

ATTRACT OR REPEL .

T T LT LT T et

ALSO, ELECTRICAL FORCES ARE VASTLY STRoNGER THAN
GRANITATIONDL FORCES. \F A (MERE!) HUNDRED BILLION
ELECTRONS WERE MOVED FROM A PLASTIC RoD To A RUBBER
ONE, THERE 15 A PERCEPTIBLE ATTRACTION BETWEEN THEM,

4+

("gut EVEN WiTH ALL {0*Y (=10 BitLion) ATOMS N THE Rob \
PULLING GRDNUTATIONALLY, THE MOST SENSITIVE INSTRUMENTS

WOULD WAVE TROUBLE DLTECTNG tT!
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| O\ CHARGE 15 CONSERVED — ﬁ\
THE NET CHARGE, THE
2 £ OF THE NEGATIVE

e PND POSITINE CHARGES IN
gﬁs@&gg AN 150U KTED SYSTEM
CANNOT CHANGE.

S,
HEN THE NEUTRAL RUBBER WAS N |

a g\:]!AR‘(:ED By THE ANIMAL PUR, THe +I N

To4TVE CHARGE ON THE FUR MATCHES N

T

IT 15 POSSIBLE TO
CF LY e PARS OF

CHARC-ES ROM

| THE NeGRTIE QABRGE ON THE RugeR.) (N

W3




A VERY oK -ENERGY
PARTICLE OF LIGHT.
WHEN & GAMMA RAY
PhSSES NEMR AN
KoM\ NUCLEVS, bt
MMM (RENTE TWO
TARTICLES — A
NEGKTWE ELECTRON
AND i COSITINE
POSITRON. THEEE
TWo MaY LATER
ANNWILATE EXCH
OMER, TRODYC(NG
MORE GAMMA
L?Mé-

BUT No KNOWN PRYSICAL PRoCEZS CRM CREATE OR

DESTROY A SINGLE CHARGE!



