Consider two point charges positioned as shown. Use k = 9 x 10° Nm? /CZ.
(a) Find the electric field E = E, i + E,, j at point O.

(b) Find the electric potential V' at point O.

(c) Find the magnitude F' of the force between the two charges.
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Consider two point charges positioned as shown. Use k = 9 x 10° Nm? /CZ.

(a) Find the electric field E = E, i + E,, j at point O.
(b) Find the electric potential V' at point O.

(c) Find the magnitude F' of the force between the two charges.
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Consider three plane surfaces (two squares, one odd shape) with area vectors A (in positive
x-direction), As (in negative z-direction), and A3 (in positive y-direction). The region is filled with
a uniform electric field E = (2i + 3j + 4k)N/C. The electric flux through surface 3 is

o'3) = 21Nm2/C.

(a) Find the electric flux CDS) through surface 1.

(b) Find the electric flux <I>(E2) through surface 2. 3m
(c) Find the area vector A3 of surface 3. 3
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Consider three plane surfaces (two squares, one odd shape) with area vectors A (in positive
x-direction), A» (in negative z-direction), and A3 (in positive y-direction). The region is filled with

a uniform electric field E = (2i 4 3j 4+ 4k)N/C. The electric flux through surface 3 is
o'3) = 21Nm2/C.
(a) Find the electric flux CDS) through surface 1.

(b) Find the electric flux <I>(E2) through surface 2. 3m
(c) Find the area vector A3 of surface 3.

Solution: A,
(@ A =9m?i, &) =E.A; = (2N/C)(9m?) = 18Nm?/C.

(b) Ay =—-9m?k, &%) =E.-A;=—(4N/C)(9m?) = —36Nm?/C.

(©) Az =Azj, &) =A3(3N/C)=21Nm?/C = A3z =7Tm>
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Consider a region of uniform electric field E = 3N /C i. A charged particle (m = 2kg, ¢ =4QC) s
projected at time ¢t = 0 with initial velocity vo = 5m/sj from the position shown.

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

(b) Find its velocity v = v, i+ v, j at time ¢t = 3s.

(c) Find its position r = zi + v j at time ¢ = 3s.
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Consider a region of uniform electric field E = 3N /C i. A charged particle (m = 2kg, ¢ =4QC) s
projected at time ¢t = 0 with initial velocity vo = 5m/sj from the position shown.

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

(b) Find its velocity v = v, i+ v, j at time ¢t = 3s.

(c) Find its position r = zi + v j at time ¢ = 3s.

Solution:
q 4C

(@) ag = EE = %(BN/C) = 6m/s?, ay =0.

(b) vy = axt = (6m/s?)(3s) = 18m/s, vy = vp = 5m/s.

1
(C) z==0 + §a$t2 = 2m + 0.5(6m/s%)(3s)? = 29m, y = vot = (5m/s)(3s) = 15m.
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