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Sistemul de coordonate cilindrice
circular~

(6

dp %
z+dz )

Xx=pcosg [PNXHY
y=psing ¢=Arctg(y
L=17
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A=Aa +Aa,+Aa,
A =A-a,=(Aa +Aa, +Aa,)-a,=Aa-a,+Aa a +Aa, a,
A =A-a,=(Aa, +Aa, +Aa,)a,=Aa-a,+Aa -a,+Aa, a,

a, ap a-
a,- Cos ¢ —sin¢ 0
Puputi) a,- sing cos ¢ 0
/ i 8 0 0 |

I Example 1.3

Transform the vector B = ya, — xa, + za. into cylindrical coordinates.

Solution. The new components are
Bp - B - ap e '_v(ax . ap) - .\’(ay N ap)
= yCos¢ — xsing = psingcos¢p — pcospsing = 0
By =B-a; = y(a,-ag) — x(a, -ag)

(b)

= —ysing — xcos¢ = —psin® ¢ — pcos’ ¢ = —p
Thus,
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Sistemul de coordonate sferice
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(2]

a constant
(cone)

X =1rsin&cos ¢
y=rsindsing
Z=rcosé

‘ ;

@ = a constant

v -~
(plane)

r = a constant

r=x+y?+2°

(sphere)
(5)
6 = Arccos —
A \jX +Yy +Z
¢=Arctg| 2
\.\‘\ X
'*p dr € a r au' a,;,
'{*’-fl‘rrdo : :
R & a,- SIn @ cos ¢ cosfcos ¢ —Sin ¢
/ N rsin 0 do : ! .
[ sin ésin ¢ cosésin ¢ CoS ¢
cos —sinf 0

(d)
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Forta Coulomb
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Cimpul Electric

E — Fy _ Q a,, = Q R, _ Q ,—h
2
Q, 4reg, R122 Are, R122 R, 4re, R122 |r2 - r1|

/

P(x, v, 2)

o —_— < 3

(x,v,2) 2 R
; 4drg,R

-1
Origin
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Sumarea cimpurilor electrice




Q= JJI p,dv

p, =—5x10°e 7 C/m?
0.04 27 0.01 .

Q= [ [ [ -5x10°e™ " pd pdgdz
0020 O
0.04 0.01

Q= J J. ~107° 7717 pd pdz
! s 002 0
T = 00 1057 . =004 o0
p=1cm Q= L _105,0 p 10 prdpj _ J’ _10—1072_(e—2000p _e—4000p)dp

z=0.02 0

° z=4cm

- & xupf e ) 3
. p,=—5¢ " # uCim

0

~2000p

© —_0.0785pC

4000 002 _
Q =—107107Z' — € :—10107[( 1 — 1 j: ﬂ- =
—2000 —4000 ), 2000 4000) 40
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Cimpul unei sarcini liniare
_j”,ovdv r—r)_)w pdz'(r—r')

dre, |r —r |3 = Arey|r — r'|3

r=pa,+1za,

! !

r'=24,
R=r—r'=pa,+(z-7)a,

R :,[,ozjt(z—z')2

:pap+(z—z')az
,02+(z—z’)2
pdz'(pa, +(2-17')a,)
_.[ 312
P(p, ¢, 2) o 47r.90(p2+(z—z )
‘ _A ], T pdz’ ‘a, (z-2")dz’
¥ Are, p—[o(p2+(z—z') )3/2 _'[o(p +(z—z)2)3/2

Py _ P pi —(Z—Z') s 1
are, i P NV +(z-2') | prH(z-2) |
=A{ap£+azo}:La

4rg, P
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(6,0,0)

Exemplu

(6, 8, 2)
*‘v P(x, y, z)

(0, 8, 0)
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Flux electric

D=¢E=¢¢,E
P = [[jd\ll [ﬂ[D .dS

Legea lui Gauss

Y Q=VY
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Divergenta

P(x, v, 2)
D=Dy=D,a +D,a, +D,,Aa,
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