Cruestion 2

{1) To show you have a 1-parameter group, compuie p_{prl[,t}} g
oo (2) = p,(y+ R (x-)+v) = y+ R ((y+ RAx=)+0v)-p)tsv =

v+ R, {R, {x—y}} + R (v)+ov = p+ R, (x- ¥+{s+e)y = a.x)
T show the elements are sometrics, observe that they are composites of ranslations and rotations,
which are isometries.
{ity A = 0 implies ﬁ,{y-r -.r} = y+ R (v}, s0 g isarotaion about p. Since R, (1) = m, the axis
of rotation is the line through y in the direction of n.
If v =0 p, isa translation by {4 7).

In the general case the orbits are helices around the axis.

{1id) Wenmimm!mlaiel-’:i—[pr} , and express the answer in the foem X, +777,.

ir=0
0 —vn®  wn'
'd i 1 < £
The tricky bit is E{Rr}m -—-{W:} = | VH 0 = v | . The eniries in the mawix are
-vrr  vn' 0

exxplained on p. 199, Then ¥, the Killing vector field corresponding 1o 2, is given by
Fo= wy Ex‘*—y"“}+ﬂr—:" = [ﬁ.n‘“ —w},’y"‘]+w:.r"’.

+vn X,

so¥={An® —wiy" )T,
The coefficients are; 7° =4 n'—wiy'), &' =vn',

(iv)  Mowilweare giventhe £ andthe 7°_ and have 1o find A.¥, yand n. Becanee the
vector L i 4 unlt vector, we can solve the equitions &7 = w A", in vector notation, 1= E/|g] and
v =[] To solve the equations 7 =( An" —w} )" ). use the fuct that w} " =omxy, so,in
vettor netation, T = An—imxy . This implies that 7= AL/}~ vE/Ejxy ;0 tE=1,%

T =£Eﬂ|§"—v[;f"§,lx3'. It follows that ¥ is a multiple of T 0 and is only defined up 10 &

multiple of v, This is OK. because y only fxes a point on the axis, bt any point oo the axis will do.

Cruestion 3
it) Since (U,,8°) = 6% and L, (W, ) = V{(W.a)) = (V. W}a) + (W.Loa).a

calculation of F{{U‘,,H*}} =0 showsthat 24 =0 50 Al=—p7.
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