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Find rotation matrix for a rotation by an angle v about the axis 1,2, 1 where

3 g — 4
=, sina = z.

cos a =
® Solution: The unit vector along the direction (1,2,1) is given by n =
%(1, 2,1).

Under a rotation by an angle a about axis n = (ny, ne, ng), the new compo-
nents X are related to old components & by equation

X =Z—sina(n x Z) 4+ (1 — cosa)i x (A X 7)) (1)
We compute

nXIT= (’I’L2$3 — N3T9,N3T1 — N1T3,N1TY — ’I’LQCEl)

(ﬁ X (fl X f))l = 7”L2(TL11‘2 — nle) — ng(ngml — nlmg) (2)
(ﬁ X (fl X f))g = ng(nzxg — ngm'g) — nl(nlmg — nle) (3)
(ﬁ X (fl X f))g = nl(ngacl — nlmg) — nz(ngm'g — ngm'g) (4)
Therefore
X1 = (1—=-cosa)(nz2(nixe —noxwy) — ng(ngry — nixs)) — sina(noxs — n3ra) + 1
Xo = (1—=-cosa)(ns(nexs —ngre) — ni(nire — noxy)) — sina(ngx; — nyzs) + 2
X3 = (1—cosa)(ni(ngzy —nixs) — na(nexs — ngra)) — sina(nixe — noxy) + x3
Therefore
X1 1
X2 = R T . (5)
X3 T3

where the matrix R is given by

—(1—=cosa)(nd+n3)+1 (1—cosa)ning+sinang (1 — cosa)ngni — sin any
(1 —cosa)ning —ngsina  —(1 —cosa)(n?+n?)+1 (1 — cosa)ngng +nsina
(1 —cosa)ning + ngsina (1 —cosa)ngng —nysina —(1 — cosa)(n? +n3) + 1
Substituting values
1 2 4
n=-—(1,2,1), (1—coso¢):g, Sina:g

V6

and simplifying gives
5 15 (1+V6) 15 (1-4V6)
i (1-V6) it 7 (1+06) (6)
5 (1+4V6) 55 (1-V6) 5



