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D3.2 (a). D =? at point P(2,-3,6) Q A = 55mC at point Q(-2,3,-6) now D = o E = Q R P Q /(4π ¦ R P Q ¦ 3) R P Q = (2 － (－2))� a x + (－3 －
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Two values of θ (75.7 and 104.3 ) satisfy this equation, and hence the real ambiguity. √ In using the dot product, we find A · B = 6 － 2
－ 8 = －4 = ¦A¦¦B¦ cos θ = 3 29 cos θ, or √ cos θ = －4/ (3 29) = －0.248 ⇒ θ = －75.7 . Again, the minus sign is not important, as we
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care only about the angle magnitude.
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1.1. Given the vectors M = －10a x + 4a y － 8a z and N = 8a x + 7a y － 2a z , find: a) a unit vector in the direction of －M + 2N. －M + 2N =
10a x － 4a y + 8a z + 16a x + 14a y － 4a z = (26, 10, 4) Thus a = (26, 10, 4) ¦(26, 10, 4)¦ = (0.92, 0.36,
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d) Find E at M (1, 6, 5) in spherical coordinates: At M, r = p 1 + 36 + 25 = 7.87, = 80.54 (as before), and = cos 1 (5/7.87) = 50.58 . Now,
since the charge is at the origin, we expect to obtain only a radial component of EM . This will be: Er = EM · ar = 30.11 sin cos 180.63 sin
sin 150.53 cos = 237.1 16.
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