Consider a pair of point charges in two different configurations. Find the electric potential V' and
the components E, and E, of the electric field at point A and at point B.

y y

GB +6nC

Wwog

+6nC +5nC
4cm
© > — X © > X




TTHT] IEL

i

Consider a pair of point charges in two different configurations. Find the electric potential V' and
the components E, and E, of the electric field at point A and at point B.
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6nC —5nC
o v 1500 0 ooy 1125V = 675V

3cm 4cm
e B — IO 17801 g o5y /m, ESY =o.

(3cm)? (4cm)?

onC 5nC
o V(B — 2 4 2 1300V 4+ 1125V = 2925V.
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e 5P =Pl ogi95v/m, BP) = —k 6nCl 60000V /m.
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Qext

Qint
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Solution: Qext

(@) Qint =0 (inferred from Gauss’ law.)

Qint
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Solution: QeXt
(@) Qint =0 (inferred from Gauss’ law.) 0
—7HC 12 2 Int
b) 0ext = ——— = —8.70 x 10 *“C :
(b) exs 47 (8m)? /m
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Solution: QeXt
(@) Qint =0 (inferred from Gauss’ law.) 0
—7HC 12 2 Int
b) 0ext = ——— = —8.70 x 10 *“C :
(b) exs 47 (8m)? /m

(c) E =0 (inside conducting material.) ,

| |
2m/ 6m | 10m
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Solution: QeXt
(@) Qint =0 (inferred from Gauss’ law.) 0.
_7nC int
(b) Coxt = T Em? —8.70 x 10~ *2C/m?.
(c) E =0 (inside conducting material.) , , , r
A op = =% _ _791Nm?/C. 2m/ ém J 10m
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A charged conducting spherical shell has a 4m inner radius and an 8m outer radius. The charge
on the outer surface is Qext = —7nC.

(a) Find the charge Q;,+ on the inner surface of the shell.

(b) Find the surface charge density oext 0n the outer surface of the shell.

(c) Find the magnitude of the electric field £ at radius » = 6m.

(d) Find the electric flux ® g through a Gaussian sphere of radius » = 10m.

(e) Find the magnitude of the electric field E at radius » = 10m.

Solution: QeXt
(@) Qint =0 (inferred from Gauss’ law.) 0.
_7nC int
(b) Coxt = T Em? —8.70 x 10~ *2C/m?.
(c) E =0 (inside conducting material.) , , , r
A op = =% _ _791Nm?/C. 2m/ ém J 10m




Consider a region of uniform electric field as shown. A charged particle is released from rest at
time ¢t = 0 at the origin of the coordinate system.

(a) Find the acceleration a, of the particle at time ¢ = 3s.

(b) Find the velocity v, of the particle at time ¢ = 3s.

(c) Find the position = of the particle at time ¢ = 3s.

(d) In what time At does the particle move from x = 10m to x = 20m?

E =6N/C

m =5¢g

q=-4mC
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Consider a region of uniform electric field as shown. A charged particle is released from rest at
time ¢t = 0 at the origin of the coordinate system.

(a) Find the acceleration a, of the particle at time ¢ = 3s.

(b) Find the velocity v, of the particle at time ¢ = 3s.

(c) Find the position = of the particle at time ¢ = 3s.

(d) In what time At does the particle move from x = 10m to x = 20m?

y

Solution:

) E = 6N/C
q —4 x 107°C 9
a = —F = —6N/C) =4.8 . —~

(@) ax " 5 x 10— 3kg ( /C) m/s m =5¢g
(2 X
/

g=-4mC
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Consider a region of uniform electric field as shown. A charged particle is released from rest at
time ¢t = 0 at the origin of the coordinate system.

(a) Find the acceleration a, of the particle at time ¢ = 3s.

(b) Find the velocity v, of the particle at time ¢ = 3s.

(c) Find the position = of the particle at time ¢ = 3s.

(d) In what time At does the particle move from x = 10m to x = 20m?

y

Solution:

; E = 6N/C
q —4 x 107°C 5
a) ay = —E = —6N/C) = 4.8m /s2. -

@ e = 5% 10-5kg /9 m/s m =5¢
-

(b) vy = azt = (4.8m/s?)(3s) = 14.4m/s. ) X

q=-4mC
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Consider a region of uniform electric field as shown. A charged particle is released from rest at
time ¢t = 0 at the origin of the coordinate system.

(a) Find the acceleration a, of the particle at time ¢ = 3s.

(b) Find the velocity v, of the particle at time ¢ = 3s.

(c) Find the position = of the particle at time ¢ = 3s.

(d) In what time At does the particle move from x = 10m to x = 20m?

y

Solution:

; E = 6N/C
q —4 x 107°C 5
a) ay = —E = —6N/C) = 4.8m /s2. -

@ e = 5% 10-5kg /9 m/s m =5¢
-

(b) vy = azt = (4.8m/s?)(3s) = 14.4m/s. ) X

q=-4mC

1
) == antQ = 0.5(4.8m/s?)(3s)? = 21.6m.
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Consider a region of uniform electric field as shown. A charged particle is released from rest at
time ¢t = 0 at the origin of the coordinate system.

(a) Find the acceleration a, of the particle at time ¢ = 3s.

(b) Find the velocity v, of the particle at time ¢ = 3s.

(c) Find the position = of the particle at time ¢ = 3s.

(d) In what time At does the particle move from x = 10m to x = 20m?

y

Solution:

; E = 6N/C
q —4 x 107°C 5
a) ay = —E = —6N/C) = 4.8m /s2. -

@ e = 5% 10-5kg /9 m/s m =5¢
-

(b) vy = azt = (4.8m/s?)(3s) = 14.4m/s. ) X

q=-4mC

1
) == anﬁ = 0.5(4.8m/s?)(3s)? = 21.6m.

2(2 2(1
) At = ) 200m)  J200m) oo 5 04s = 0.85.
4.8m/s? 4.8m /s?
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