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1. The vectors uy = {3,0,4),u2 = (0,1,0}, and uz = (—4,0,3) are mutually orthogonal an
each is non-zero. Find the Fourier coefficients (a3, as, as) of v = (0, 1,1). That is, find (a1, 02,03
such that v = ayu1 + aus + azus.
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2. HGisann x2matrixand H = {1 1

L 0] then the second column of the matrix GH is

A. not defined unless n = 2,
‘ the same as the second column of G.
C. the same ag the second column of H.
D. the same as the first column of G.
E. the same as the first column of H.
F. the sum of the first and the second columnn of G.
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3. IfB= |0 1 1 |,then the second row of B! is:
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F. None of the above
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4. Let A and B denote matrices, and z a column vector. If all products below are defined,
which of the following statements are TRUE?

I) If either A or B is a multiple of the identity, then AB = BA. TRUE : See +exf A3 ¥
) fAB=0then A=Oor B=0. FALSE (ga your nols) _ i
III) If A is m x n and m < n, the system Az = 0 has infinitely many solutions. 7€ > et W P&

A Tand II
1 and ITI
"I and 111
D. 1Ionly

E. I only
F. III only
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5. What is the dimension of the subspace of R* spanned by (1, -1,4, -5),(2,1,5,-1),(0, 1, -1
and (3,4, 5,6)? 1
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6. Let A= 5 10 —~4 19].
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1 (a) Find a basis for the row space row (4) of 4.

J (b) Find a basis for the column space col (A4) of A.
/ (c) Find the dimension of {Az | z € R*)}.

z(d) Find a basis for ker(A) = {z € R* | Az = 0}.

] (e} Check that dimker A +rank A = 4.
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' ,.S' 7. (a) Find all (a,b,¢) € R® such that

: a b0 -1 [0 —-1]la b
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(b) Now let W = {(a,b,c) € R? | x holds} be the set you found in part (a).

| i) Show that W is a subspace of R3.
2 ii) Give a basis of W and hence find dim W.
-$ii) Give a complete geometric description of W.
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