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M20580 L.A. and D.E. Tutorial
Quiz 7

1. Determine whether the following set of vectors is an orthogonal basis for R3.

1 1 1
1, (-1, 1
1 0 -2
1 1 1
Solution: Letu= 1| ,v=|—1|,w= | 1 |. Then
1 0 —2

u-v=1(01)+1(-1)+1(0) =0,
u-w=1(1)+1(1) + 1(-2) =0,
v-w=1(1)+ (—-1)(1) +0(-2) =
Hence, the vectors u, v and w form an orthogonal set. By Theorem 5.1 in Poole’s

book, they are linearly independent. In consequence, they span R3 and form an
orthogonal basis for R3.
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2. Letu=|0|,v=|3]| cR?
-3 —1
(a) Find u - v.

Solution: u-v =2(0)+0(3)+ (=3)(—1) = 3.

(b) Find a unit vector in the direction of u.

Solution: Recall that |[ul| = ya-u = 1/2(2) +0(0) + (=3)(=3) = V13.
1

Hence, a unit vector in the direction of u is w = ——u.
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(c) Find proj,v.

Soluti i uv, =3
olution: proj,v—= ——u= —u.
PTOJu u-u 13




