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(1) (a) I have to show that q q-1 = 1:

[image: image2.png]


 and [image: image4.png]



As i2 = - 1, qq-1 = 1/2 + 1/2 i – 1/2 i + 1/2 = 1
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This proves that qx = xq, and qxq-1 = x.

Let F(x) = qxq-1.

I have proved that this function fixes every point on the x axis.
(c) I shall calculate F(j) and F(k) to see what happens to the points on the y and z – axis.
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F(k) = [image: image12.png]



(2) (a) (cosθ + sinθ k)(cosθ – sinθ k) = cos2θ + sin2θ = 1, and the conclusion follows.

(b) qk = - sinθ + cosθ k and kq = - sinθ + cosθ k
So, qk = kq, and then qkq-1 = k.
(c) v = r(cosφi + sinφj + 0k) and 
qvq-1 = (cosθ + sinθ k)r(cosφi + sinφj)(cosθ – sinθ k) =
= r ((cosθ cosφ – sinθ sinφ) i + (sinθ cos φ + cosθ sinφ) j) (cosθ – sinθ k) =
= r (cos(θ+φ) i + sin(θ+φ) j) (cosθ – sinθ k) =

= r ((cos(θ+φ) cosθ - sin(θ+φ) sinθ) i + (sin(θ+φ) cosθ + cos(θ+φ) sinθ) j) =
= r(cos(2θ + φ) i +sin(2θ + φ) j)
