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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.

(a) The line through the points (2,1, 1) and (1,2, 2) intersects the line through the

points (1, 1,1) and (-9, 7, 7).
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

1
Given a subspace V of R?, {%} is in both V and V*
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- (c) Given symmetric matrices A and B that have the same eigenvectors (but not nec-
a essarily the same eigenvalues), AB is symmetric.
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3. Find the least-squares solution for the line best approximating the data points (-1, 6), (0, 0), (2, 10).
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4. Suppose that A is a 3 x 3 matrix with eigenvectors

-1 3 1
11, 1-3], and |1
2 0 0

corresponding respectively to the eigm, —g. Find an orthonormal basis of R?
i . ) !
consisting of eigenvectors of A, and use it to compute A* [ 3 ]
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5. Sketch the curve described by the equation 2(¢)7 At A2y
h
’ 32— 2xy+3y = 1.
Label the principal axes and their points of intersection with the curve.
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(a) Find an orthonormal basis for V.
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(b) Write the standard matrix for proj, : R* — R* as a product of matrices. (You do
not have to multiply them out.)
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(c) Find the point on V closest to [é]
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7. LetA = :l; a \ —f)? b |. Find all values of a, b, and c, if any, such that ||AX]| = ||7]| for
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