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ThA MB2T 03 Cut-off date 25 July 2(d1

Please make sure that the assignment uumber is correctly entered on your PT3
forim as

| 827 03],
Duestion 1 {25 marks)

{i} Show that, in any Enclidean vector space, if vectors v and w haore the same
length then o + wr and » — w are orthogonal.

Vs a S-dimensional vectop speee Tt | e 1.7.3 is a bagis for 1 and {6} the
dual basis for 177, Ascilar product g on V' has
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for the matrix of its components g, with respect to the basis {e,].
{il] Show that constants k; and kg can be fonmd such that, if

h=kei+ex and fo=1lyes e

then {f1, fa} i a hasis for the orthoponal complement to the subspace of V {of
Simension 1) spanned by the vector 3. Caleulabe the lengths of the vesctors
fy and fy.and the cosine of the angle between them

(iil} Construct a basis {6, } for ¥, orthonormal with respect to the scalar product
g, such that &y i= aoscalar moltiple of e5.

(iv) Find the volume form on V determined by the sealar product g for which the
given hasis {ep, eo, £2}, in the given order, is positively oriented. Express your
azswer in terms of the dual basis {7

(v} Let e =ugle,), where g0V — V* 15 the linear map determined by the sl
proxict. Find =¢?, expressing your answer in terms of L ¢® and their extenos

products.
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