Eleckvostabics 1~ 9+ is the branch of electricity which deals with)
electric Chﬂl"ée at resl. 4} /s alse known ac static
slectricityon [rictional electricity.
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.bE-S of ,:Lar-gg — _I-REI"I: are mam[}f 'Ew-::- ‘EﬂPEﬂ n[_' E'.I'F-EI'EE
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g_‘__l-‘._.‘m_-é'g r—= The +otal Seficiency o axcecs n.F alectrans I'n
a bmfa- s called E‘S’E.fgf o7 clegprQhﬂ'n

The deficiancy, of electrons Producea Yve’ {:lna'l"fﬁ on S boc{?_-

And excess of eledrons produces -ve’ C.hﬂt'gﬂ' on a8 bnda.

char"ge is sealar quantity.
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-GS unit of chari = 5{&{ C_aufnmb

1 coulamb = 5?‘_1.-'-! siat coulowmb

Lroperties of iharé:e D F-,,uﬂw.',-,é", are -the properties of charge

V) Eleciric ::harga (= of 4w kmds.

) Like aleciric charge repel and unlike elecinc charde

attract pach ather

i) 9t ys gdd'tive 'n mature.

) 4t s q_uawhsed ie chorde carried I::-J— hm:fz- 's equal to
q=*%ne, where N=4,2,3 4- -
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: v» 4t is conserved.

v) 4t (s Scalar r:truantl{ag
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Congervation of eleclric charge !
c:-{.‘ eleclric r_’.har%e <datac —that e +total amount C"F
EIELII"I.C Chﬂr§ﬂ M an 1‘5!){5"'&& ga_s{tm e Ains constant

4n other itovds, electric Cha-,. a may +rans{er Lrom ome

Par-{ of the system +o Snﬂ‘['hﬂt' part but -he value of
came. 9t weans electric f:harEc

total t‘:hﬂ-rge remains. —thea
can meither be crested mor be des.‘f'l"naﬁd-

— 4 all muclear {vanf.ﬂ:rn"rﬁ*{-l'ﬂﬁ, Chﬁr‘éc ¥

For_example :
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Here .:,L-.aa-ge before decay = +92e

Total ct-.arge afder c:leca} =

Hence the -“total charé‘c is Congerved .
Additive mature of eleclric char@e i— The total eleclric
char@a on 4 body 1'e equal to aldebric cum of Al
—the charé‘es located At c{r'[:fe*v:nj- Pan’wf-s,
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Numerical Problem :— 4s a charge of 58x (6'% Pnssiblﬂ ? ﬂn:;
Selution :— (Suven charge Q= s8xlg'?c
e know -tHhat q, = Me
Mn= 9
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As m 15 wot an m'i'e;-@,r So the .-:.nw:.n value -:_F’ Qhahgﬁ i's met
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Coulomb's Law :— This Law gtates +hat -the elecirostatic
—FDI‘CE of dttraction or repulsion beiween -huo poimt
E.hargﬂ at rest g
w direct rn]:-nrJ'rmﬂal ‘o the Pmdurj of magﬂi—{—udﬁ
of Ho charges
() And inversely ProFor—Haﬂat o ~the square of —the
digtante hedween -them

Ma—‘rhcrnd:l;{:ﬂ{l? §— C.omsider dwe Fﬂlﬂ{ CHBTEH 9 and qs

Pfa:ed at 4 and B at a distavnce dp&r{ n -rl't'l! SF&QE
Ac shown n ——Frtz:-qre

Then according +o Coulomb's Gs G2
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wWhere k is Ffupof-[{nna[r'{? constant called elecirostatic {orce
constant. oF Coulomb constant. The value of k cleponds on

D) Natore of the medium. geparsting -the charges dnd
") 535+Em of units. _
hen chdr?f‘es are placed in free gpace, —hen
fn CoS System , ke 4 dnd

9In L4 Sas-l-em, k= i‘i:E
o

Where £o is —the aledrn cal Pﬂ.rmll'HvH'H, of [free gpoce
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dn material medivm., K= i-ﬂ'i-'.

“here & = absolute ealectric Ftrmi{-r'v;f’r of ~material
dn Vector —me'_ cﬂubmb‘; law can be exFrcsse.-_l ag
F}-—*- ki3 2
S 0, ;
where % e +the oumt veclor Pm'n-hn? 'nthe direction

DF-FDHE.. But we know that L= K
|-F|
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MNote 1 — TRis [ In L Falt n nl
s Law lnolds ~ov Stationary charges o C'T
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Relative elecirie Egrmi{ivit; or Dielecdric Censtant FK’GT:‘E'E’J

ﬂﬂcordlﬂg 4o Coulomb's Low, the -F:rce of inferaction between two
th&g{;s qs dnd 9> Qt:PErHed Ela. a distance r (n Air_gr Yacuum
E

Faw = 4:5- -1.,:,:_ en
And n ~mnaterial medivm
i —_ 4. . ‘1.‘1,_ —h)

’;u.[ I = F1

Where £, = Absgolute PermH:r'w'{hl. of 8ir or vdcyum.
ond £ = abselute Pel'rn;-[-t’yi{a, .;::1[" mnatordl wadium.
Dr\r;dfntg Uy = ) e éjﬂ‘l'

;;E" G ¥
_&'Er—— = Fo r+ -
Fred
‘i‘-r;ﬁ
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where £, or k is nalled relative alacirical PEF"'T;{"'“&?'
or dielecric constant of -the medium

4t /= 8 pure mumber and lhos mo uni
The yvalue of k' daponds on +Hre wature of -medium
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t And dimension .

eq For Vdcuum K= 2-00

Fﬂ" a‘l‘l" |4 = 1-00é
For uariz K= 5
For ':}:da-lﬂ_r k= 84 ond o on

Note : Absolute Pr._fmjf:li_ﬂ'_{ of Lree Spece s dofined as —the
d?arﬁ& vpto which +he eleelric Qh&rge |'rxrl'u~‘.'nce ~+he Air[Vactom
Absolute Permi'EHuHB— of wedium (£ 's defined as the r:'[r:a-rc'c-
Vpte which the eleclric c;harfe (nfluence the medivm

I




P —

Case I ! 4f both +he char{és 9. 9 are Pcsi-Hve or ﬂEEa-I—r've
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géng!nmhs IEEH n vector -rm-g I.'.c_’.ﬁ‘_
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M Law Forces beatween Hwieo Eiﬂ‘f ﬂlﬁ'f.'lr;-:_ﬂlrﬂl-geg

Comsider }uo point cha{es qs and qa placed in free gpace
Cairor vacuum) A+ 8 distance r apart. Simce both charge cam
be Like charg”e ov wnlike. Therefore +Hhare il be 4o cases.

e 919 >0, -thenm charges repel each other s ghowmn 17 -Fr?':
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Let Fpy= foce on Q2 cue to qs
and #:3= unit vector pointing [rom s to q2

Than ;5',::«:ur:w-.a:h‘r--é}1I 4o Covlomb’s law.
=3 — hq,.qfi‘- .y
Fau B &y

—_ 1 9.9+ F ; . k= L
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Fas 4Rga r* 4FEo

§:’miLar—f-.:, force on d. cdue 40 q,4 le

M -.
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o 4KEo r*

L0
here F, = umit vechor pointing from g. to qs
A
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Case T : 4f one of -he (:'naré: 's +ve and other is Mmeqative

e fF 9,9 70. —Hen Ehﬂré:!s altracd each other as Shown ‘n f.|3-

qq E;_ Rs 9,
*— ~
Ky Seaa,
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F;‘:.'I' q,sq‘.t‘-.ﬂ
According to coulombls [aw force on ga due to q1 (s
= L . %G 2
o1 = Gxgo g 20 —
SMtLﬂrl?.
ol A 2% g, —t5)
i3 4KE0 AT

But £¢ = -}:1,_
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= -4, q'___.—-'qr" Sea
4Kgo gt
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From above ue [find

+Hnhat +he -Fnrt:c cxpﬂricncud by evther
Char‘é‘B s Eakuﬂ] '

ma%n;iude and appns.'t{'_c in divection
TRus, Coulomb's Law t's t'n dccardu'ug” itk Newlows =rd
kaw of motion.
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ﬁmﬂﬂﬂﬁmb I_'E‘“_f__f"l"l “‘_f-'__ﬂ_t_ﬂj[___l:gf__'m = Frem Coulomb IJWLEE'
m vector form U follows —+hat
D 4he force between +wo point charges 1S 8 central Forr.‘.e.

W the -Furce exeried by the e chargec on aach other are
aqual and opposite

) this Law (e In agreement with Newfows =<rd law of
wohon.

_Coulombls force between tyup chardes _ iw terms of -heir position
vedors ! — Congider fwo Like point ch&ré‘es g + 4 im froe

Space 8t Adnd B whote pociton vectors waith
TEEPEL++° ﬁrié‘.,—. o of co-ordinate frame are
D-ﬂ,ﬂ-[_': a"ﬁt‘! EE = -};' ]"ESPEC{:[#F_[H. o g shuwnlf}

-F.'@ra below. S o
S
“ % 4?{_
From ‘Erfangf.c Law q{' vector addiHeom, ™
oA+ 0B = A& Ty € e %
J— T 8 S
= AB= OB -DR ¥ £
= E‘- :i: —"'";:
or ‘E-i‘l'." "'_GE'—..I - E}
=z

Accnrdfné 4o coulomb’s law, force on qQa dus 4o 9. s

o= A Wi g
pj__-l,. 4EE|‘_‘I ‘al‘__' LS
where £,.= umt vector [:-oin—ir:r‘]‘o: {rom g to 9.

But -";!1 = K
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Eﬁ[,“ﬁﬁﬂﬂs (y and (p» express coulombls lar (n torms of pﬂsl‘ﬁm

vectors of +he (nmferachng chargas 9si<q.

_Principle of Svperposition of Charge

or

omb'’ r n 'ple lectric charoes

r_m',g Pr?nﬂ'rp'le states +hat when wore +han two point Eharﬁes are
|'nierac41’n§,+h6n +he total eleedrosiadic -Fnrce Gngﬂn? alecdric

{:'m?sré"::r ls equal ‘o vecdor sum of -he {otees 3 =
exerded on & by 8ll other charge’

Sul:hpuﬂe ‘m’ Lihe |point .gl.-:argeg qs: 9. qs—- 9n
Locaded " -rrm Space ¢ Air Or vacuum)
at points, whose Pns‘.ﬁm vectors

et c-n'ém D{' Co- ordinale
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