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

cosa = %,sina: 4

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

%(1,2,1).

Under a rotation by an angle o about axis n = (n1,n2,n3), the new compo-
nents X are related to old components & by equation
X =Z—sina(n X T) 4+ (1 — cosa)i x (A X 7)) (1)

We compute

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

(ﬁ X (’fL X f))l = 712(’111562 — ’I’Lgxl) — n3(n3$1 — ’I’leg) (2)
(ﬁ X (’fL X f))g = 713(’112563 — ’I’L3£l32) — nl(nlxg — ’I’Lgxl) (3)
(ﬁ X (’fL X f))g = nl(’I’L3£C1 — ’I’leg) — ’I’Lg(ngxg — ’I’L3$2) (4)
Therefore
X1 = (1—=-cosa)(nz2(nixe —nowy) — nz(ngry — nixs)) — sina(noxs — n3ra) + 1
Xo = (1—=-cosa)(ns(nexs —n3we) — ni(nire — noxy)) — sina(ngx; — nyxzs) + 2
X3 = (1—-cosa)(ni(ngx; —nizs) — ne(nors — n3xs)) — sina(nyxre — noxy) + x3
Therefore
X1 I
X2 = R xZ9 . (5)
X3 T3

where the matrix R is given by

—(1 —cosa)(n+n3)+1 (1—cosa)ning +sinang (1 — cosa)ngn; — sinang
(1 —cosa)ning —ngsina  —(1 —cosa)(nf+n?)+1 (1 — cosa)ngng +nsina
(1 —cosa)ning +nasina (1 —cosa)nang —nysina —(1 —cosa)(n? +n3) +1
Substituting values
2 4
n=-—(1,2,1), (1—00804)237 sina:g

V6

and simplifying gives
5 i (1+V6) 15 (1-4V6)
75 (1 - v6) it 15 (1+6) (6)
5 (1+4V6) 55 (1-V0) 5
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