An infinitely long line charge along the z-axis has a linear charge density
A. Find the electric field at a radial distance r from the wire.
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Step 1: Choose a Gaussian Surface
e By symmetry, the electric field must be radial (E = E'r).

e A cylindrical Gaussian surface of radius r and length L is chosen.

Step 2: Apply Gauss's Law
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* The total charge enclosed:

Qenc = AL
» The electric field is perpendicular to the curved surface, so
AL
E(2nrL) = —
€0
e Solving for E:
A
o
2TENT

e Direction: Radially outward for A > 0, inward for A < 0.



A thin spherical shell of radius R carries a uniform charge density o. Find the
electric field inside and outside the shell.

Step 1: Use Gauss's Law
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Case 1: Inside the Shell (r < R)

\T/

o The Gaussian surface is a sphere of radius r. E\ /7

e The enclosed charge is zero (Qc,. = 0). / | \

 Hence, 1
E=0

Case 2: Outside the Shell (r > R)
* The Gaussian surface is a sphere of radius 7.

 The enclosed charge is the total charge on the shell:

Qene = 47 R%*0
* Applying Gauss's Law:
47 R%o
E(4nr?) =
€0
e Solving for E:
R%c
b= 2
EqTr

Final Answer:
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An infinite plane carries a uniform surface charge density o. Find the electric
field above and below the plane.

(F = sheet charge
density in Cuulnmbs/ ; =

M
(F A = charge inside ."L-'i* E
Gausslan surface

Step 1: Choose a Gaussian Surface

« Use a cylindrical Gaussian pillbox of area A, extending equal distances above and below the

plane.

Step 2: Apply Gauss's Law

% E-dA = Qene
€0
e Enclosed charge:
Qenc =dA
e The flux through the top and bottom surfaces:
cA
2EA = —
€0
» Solving for E:
B o
N 2¢
Final Answer:
B_ 5.0,  above the plane

— ﬁﬁ, below the plane

(where 11 is the unit normal to the plane.)
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A solid sphere of radius R has a non-uniform charge density given by

p(l") =P 0(1 _I’/R) Charged Sphere
is p oconstant, and r is the radial distance from the center.

Find the electric field inside and outside the sphere.

The total charge enclosed within a sphere of radius r is

Qenc = / p(r')dV dV = 4dxr"dr’
0
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Electric Field Inside (r<R) E(4ﬂ"!’2) = Qenc
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Electric Field Outside (r>R)
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Electric Field due to a Non-Uniformly Charged Sphere
1 Qtotal i —— Finside (r<R)
E — 12000 i —_ E:ft‘sierir:vﬂ)
2 : === Boundary r=R
47T€0 T 3 T 10000} I
E o ]. TTPORB E - pOR é 8000
Ameg  3r? 12gqr2 3 =}
P (T T o “ 2000} .
E _ €0 3 4R) r’ r < R i
- of 1
R A '
1%2;072 I', r > R 0,00 0.25 050 Ogasdiall;igt{.)ancel(fls 150 175 2.00

University of Mosul - College of Science -
Department of Physics (2023-2024)



	Slide 1
	Slide 2
	Slide 3
	Slide 4

