EXTRA HOMEWORK 2 WITH SOLUTIONS

Suppose 1 is a unit vector in the abstract vector space V', and 6 € R. For every
vector r in V define:

R(0,0)r =rcosf+u(a-r)(l —cosf) +u x rsinb.
Answer the following:
Problem 1 Show that R(—6, —a)r = R(6,4)r. Draw a picture illustrating this

fact.
Solution: Note that cos(—6) = cosé and sin(—6) = —siné, so
(

R(—6,—0)r =rcos(—0) + (—a)[(—a) - r][1 — cos(—0)] + (—0) X rsin(—6)
=rcosf+a(t-r)(l—cosh)+0xrsind
= R(6,0)r.
For the picture see Figure 1a).
Problem 2 If § = 7 show that R(m, —a)r = R(m, @)r. Draw a picture illustrating

this fact.
Solution: Computing we have:

R(m,—0)r = rcos(w) + (—a)[(—a) - r][1 — cos(7)] + (=) X rsin(n)

=—-r+2a(a-r)
=rcos(m) +a(t-r)[l — cos(m)] + & x rsin(r)
= R(m,0)r.

For the picture see Figure 1b).

Problem 3 If 7 < 6 < 27 show that R(#,)r = R(2r — 6, —)r. Draw a picture
illustrating this fact.
Solution: Because of the periodicity of the sine and cosine we have

R(2m —0,—a)r
=rcos(2m — 0) + (—a)[(—0) - r][1 — cos(2m — 0)] + (—0) x rsin(27 — 0)
=rcos(—0) +a(t-r)[l — cos(—0)] — & x rsin(—0)
=rcos(f) + a(a-r)[l — cos(h)] + & X rsin(h)
= R(6,0)r.

For the picture see Figure 1c).
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