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Question 1

(D {v-whiv+w) = vv-ww =0 ¢ v = fw._

iy glf.e) =0 = kele.e)+gle.e) = 26 +3 = K =-32.
Similarly f, = —3/2 .
So f, =—{(3/2)e, +e&, and f, =—(3/2)e, +e,are both orthoganal to €;.

Check that they form a basis for the 2-dimensional orthogenal complement to Ea-g{,ﬂhﬂ}

- ;g{eﬂe,} -3 g{et,ea] + 3{33,-&'3] = 31,80 I_,f]|=,‘l'3_,."-_7'._
Similarly LJ‘_I|=.,‘EE.

Similarly g{ﬁﬁf1}= —3/4 50 cosf=—1/2 (and &= 21/3).

gy f,—f, and f, + f, are orthogonal (by (i), soan orthonormal basis is found by

noemalising f, — f, . f, + f,and &;:
: 1 :
From f, — f, we obtain &, = F{Ez —Et}. From f, + f, we obtain

=t |2 1

b e -
e =—..~g+e}+2 —&, . From &, e obtain &, = T .
r) -.'ll‘:'{l 2 : D ] ﬁ ]

{iv) The volume form € Is a positive multiple, &say, of £ A8, A8, .

ki~ n83(8,6,,8) = £1.50 (after a calculation) £ = 1, sothe & basis is positively
oriented with respect 10 the & basis.

Or argue that the volume foem is M}ﬂ nEy A,

(v} Since the & basis is positively ariented, #&' = &' A€,
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gl = —l{e' +£'}+2\/§E1,mﬂ = —e
J2 3 J3

sove’ =o\327) = 32(2') = J3lE ) =
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