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Section @
1. Charging by induction

Olectric charges can be Oblained on object without Louching il, by o process cafled
electrostatic induction. Consider a negatively charged wbber 10d brought near a newtral
(uncharqed) canducting ophere that io insufated oo that thete ia na conducting path fo
ground as shown Below. She repulbion force bebiseon the eloctrons in the 103, and those in
Ve sphore o that some electzon mose Lo the side of the farthesl asiay from the w03 has an
cxcens. of pranitice chasge Bocanse of the migralian of dactran aas fuom this facation. 3f «
qrounded conducting sire io the efectrons feave the sphere and travel to the carth. Sf the
wire to the qround i then remaved, the conducting ophere io Left with an excess of induced
pasitive harge. Finally, whon the wublior 102 i romoted from the Sicinily of the sphese the
induced pasilive charge remaina on an ophere and becomes uniformly diotributed over the
sucfoce of the sphese
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Quadratic equation
%70%92-4.5610°% 1 +4=0
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2d0.5 9d=0.5
Er=ky1/i#
=9u10%8010°/(1.72)
=57397,9598
F=1?40.5
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Tan =pp/af
Ta=7/0.5
D=Ta”
=634
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= W10%Sk70°=57387. 95978
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Ly=ky/1#=9010°0/1=9010%

Vector ﬁl/g/a /\/-am/ao/(a/ﬂf y-am/ao/(a/nf
£7=57397.95978 634 £lo0sD=2570.04785 | LlsinD=5132,26283
£2=57397.95978 63,4 2570,046785 5732.26283
Ly=970% o byeosD=0 %70%
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Shnce fé=0
0=%70°+70264.52568

Makiig g subject of the fprantar
.9=70264,52568/%10°

7=7. 74050285570°7°
9=17.#e

dioteibuled oser the susface of the sphere
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Vobume o/lza/y/e /@/{&/L‘% J=/Mzﬁ # d@= Jaﬂf
Surface charge donsity= d)/dA « -0t
Lirear charge a/m&/b‘ga/%/ ix d@=d/

Fhe electric potential Aifference bebreen hio points in an electric field can be defined as the
work done per wnit charge againat electrical forces when a charge io ransparent from one
foint to anolher. St ia measuned in solt (8) o jolts per wnit columb(e/Cil is a scaler
quandity

Olemental work done 3w o given as

dw=F,dt- —/7/

/[=7,/— -(2)

Subtituting equation (2)i(7)= du= ~ Ldt- -(3)

/f//ﬁl//( 5/,4; 40 Jg/fﬁf/— —/4/

VB-VA=W[A " B) 440
FPutting equation (#)in (3 )yicldle VB-VA=- |2 4tdt- -(4)

9 Seclion B
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X /F%M‘”@

=1, 870"

B =310 7«/@/@/%;(@5@/‘

5ga/wra 0‘/‘@7«@/(0%= angular speed

/f/=/f /‘=7[§/t(
W=4B/n=1.6610""43.50107/9, 970"
W=6.22010" 7"

o Mass 0f eleotron=9, 717470 @
Rudius=1, 40707
/%///(e e f/e/c/=3 50707 «/e/e/%r(e ter’
Cyolme frequency can be called angubar speed
Recall anpular speed /{/=%=75/r(
Substitutivg we have W=y/r=0b/n=1.6570""63.50107/9, 77570
=6,22010" "
Do cyclolron frequency=6.22670""T", the wnik ia equal to the frequency dimentionally.
% Butoavatet law otates that the magnetic fiefd io directly proportional to the product
pemeabifity of free space (W) the cwsent (I), the change in fength, the wadius of (:°)
% St can e represented mathematically by
dB=MoDber/#T1 1 where U io constant called
Pusmeakilly of ree space
A=#T1107 Tn/a
Unit of B ia seber/ meter square
% DMagnetic field of a slraight cwrment caruying conductor

| =ty
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@pphying the Bio-Sasant fas, e find the maguitude of the fiels AB
B — uolja dlsin @

2
dm)_, r

sin(m -¢@) = sinf
uolj“ dlsin(t — @)

2
i ) _, r

From diaqram, T2 = x% + y? (Pythagoras theorem)

,uolja dlsin(m -@)
4 )_, x* + y?

(*)

X _ X
S+ (24 )T
Subotating (%% ) into (*), e has

tol (@

B= —| dlI
T ) _, % + y2)(x2 +y2)

But sin(m — @) =

X

1/2

I X
B= o al -
41T a (xz +y2)
Recall dl = dy
uolja X
B = dy
41T _a(xz +y2)3/2
uolxja 1
B = dy .. ((xxx)
4m _a(xz + 3?2 )3/2

1 y
2

[
% + 232 2% + y2)l/2
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(x> + a®)V? =a,asa > o
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uation (#) afincs the macitade of the magtic fuld of fl ensity B . long,



