Point charges g1 = +1nC, g2 = +2nC, g3 = —3nC [q1 = —1nC, g2 = +2nC, g3 = +3nC] are
positioned as shown.
(a) Find the components E, and E, of the electric field at point O.

(b) Find the electric potential V' at point O.
(c) Find the direction (T, , —,\,, |, ./, <, \) of the resultant Coulomb force on charge g¢.
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Point charges q; = +1nC, g2 = +2nC, g3 = —3nC [¢q1 = —1nC, ¢2 = +2nC, g3 = +3nC] are
positioned as shown.

(a) Find the components E, and E, of the electric field at point O.

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

(c) Find the direction (T, 7, —,\,, |, ./, <, N\ of the resultant Coulomb force on charge gs.

y
Solution: é
@) E.=—k o] g lasl —0.92N/C "1
(3m)? ~ (5m)?
2] |q3] ]
By = —k - — —3.08N/C
= = 4Gy~ / g
E, = —k(if;; = —0.56N/C
q q
|q1] ] 2 3
Ey, = +k——_ = 40.56 N/C s O
[ Y (4m)? / O 3m ~ 2m O x
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Consider a Gaussian surface in the form of a cube with edges of length 3m placed into a region of
uniform electric field E = (5¢ — 45 + 6k)N/C [E = (8¢ + 75 — 9k)N/C].
(a) Find the electric flux CDg) through face 1 (in xzy plane).
(b) Find the electric flux <I>(EQ) through face 2 (in xz plane).
(c) Find the electric flux @S’) through face 3 (in yz plane).
(d) Find the electric flux q)%"t) through all six faces added up. 3m 4
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Consider a Gaussian surface in the form of a cube with edges of length 3m placed into a region of
uniform electric field E = (5¢ — 47 4+ 6k)N/C [E = (8 + 77 — 9k)N/C].
(a) Find the electric flux CDS) through face 1 (in xzy plane).

(b) Find the electric flux CDg) through face 2 (in xz plane). z
(c) Find the electric flux @%’) through face 3 (in yz plane). 3m ]
(d) Find the electric flux q)%"t) through all six faces added up. 3m ,//
Solution: ""'é’:’
(@) @) = E. A; = (6N/C)k - (—9m?)k = —54Nm?/C am | 2 ! y
@) = E. A; = (—9N/C)k - (—9m?)k = 81Nm?/C] 1
|
(b) @) = E. Ay = (—4N/Q)j - (—9m?)j = +36Nm?/C
[q>§§> E-A> = (TN/Q)j - (-9m?)j = —63Nm?/C]

() ) = E- A3 = (5N/C)i( — 9m?)i = —45Nm?/C
E

@) = F. A3 = (8N/C)i( — 9m?)i = —72Nm?/C]
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Consider a region of uniform electric field E = —2N/Ci [E = —3N/Ci]. A charged particle
(m = 0.04kg, ¢ = 6mC) [(m = 0.05kg, ¢ = TmC)] is projected at time ¢ = 0 with initial velocity

Vo = 8m/si [vo = 9m/si] from the origin of the coordinate system as shown.

(a) Find the the acceleration a, of the particle at time ¢ = 2.5s. y
(b) Find its velocity v, attime t = 2.5s.
(c) Find its position = at time ¢ = 2.5s. E
e
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Consider a region of uniform electric field E = —2N/Ci [E = —3N/Ci]. A charged particle
(m = 0.04kg, ¢ = 6mC) [(m = 0.05kg, ¢ = TmC)] is projected at time ¢ = 0 with initial velocity

Vo = 8m/si [vo = 9m/si] from the origin of the coordinate system as shown.

(a) Find the the acceleration a, of the particle at time ¢ = 2.5s. y
(b) Find its velocity v, attime t = 2.5s.
(c) Find its position = at time ¢ = 2.5s. E
e
Solution: m O - X
(@) ar = 1 p— 6> 107°C (2N/C) = —0.3m/s? q Yo
T m 4x102kg -

[ q 7 x1073C
Ay = __E —_ —
m 5 x 10— 2kg
(b) vy = vo + azt = 8m/s — (0.3m/s?)(2.5s) = 7.25m/s
[z = vo + azt = 9m/s — (0.42m/s?)(2.5s) = 7.95m/s]

(B3N/C) = —0.42m/s2]

(c) = = vot + %axt2 = (8m/s)(2.5s) — 0.5(0.3m/s%)(2.55)% = 19.1m

[zc = vot + %awﬁ = (9m/s)(2.5s) — 0.5(0.42m/s?%)(2.58)% = 21.2m]
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