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1. Let T be the set of all 2 x 2 matrices of the form [ (Z _2 , where a and b are real numbers.

With the usual matrix addition and multiplication, is IF a field? Explain.
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2. Let {7),...,0,} be an orthonormal set of vectors. Show that they are linearly independent.
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3. Find the equation y = mx + b of the line that best fits the data points (0, 1), (3,4), and (6, 5).
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4. Let C[—m, 7] be the space of all continuous functions f : [—m,m] — R. Let V be the subspace
of C[—, 7] spanned by the set of functions {sin(¢), sin(2t), sin(3¢), ... }. Show that the function
f(z) = |z| is an element of V1. (We are using the usual inner product on C[—,7].)
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5. Let A and B be two 3 x 3 matrices such that det A = 7 and det B = 2. Compute the following,
or prove that you don’t have enough information:

(a) det AT
= AA ,4 :7
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(d) det AB

= (et A) (lek B) = 11
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= pS At A

(f) det Adiag (Adiag is the matrix whose diagonal entries are identical to those of A, and whose
off-diagonal entries are 0).
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6. Let V be the span in R3 of the vectors { |: 1 jl , [ 3 } }
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(a) Find a basis for V+, - p
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(b) Find the matrix My for the transformation T : R* — R3 given by T(Z) = projy. . (If you
1
didn’t get part (a), use-the basis B = { [ 1 j| }, which is obviously not the right answer.)
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(c) Use part (b) to find the matrix Mg for the transformation S : R — R3 given by S(Z) =

. 111
proj, Z. (If you didn’t get (b), use the matrix My = [ 2 2 2 ] )
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7. Compute the determinant of g _g ? _1(2)
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(EXTRA CREDIT) (5 pts) Let Z and ¥ be two vectors in a (real) inner product space. Find (Z, 7},
given that |[|Z + ¢|| =2 and ||Z — ]| = 3. :
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