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Test solutions with the detailed point scale. Add up your points and spot what to

review.

Suggested time: 45 minutes. Out of 20 points. Calculator allowed only when the problem

says so.

1 Eigenvalues and eigenvectors /  4  p t s

(a) Trace , determinant : . (1.5 pts)

(b) , so the eigenvalues are  and . (1 pt)

(c) :  gives . :  gives .

(1.5 pts)

2 Diagonalization /  3  p t s

(a) . The eigenvalues

are  (twice) and . Check: trace . (2 pts)

(b) Yes. The vectors  and  are independent eigenvectors for , and 

is an eigenvector for . That gives three independent eigenvectors. (1 pt)



3 Dot product and angle /  4  p t s

(a) . (1 pt)

(b) . . , so . (2

pts)

(c) , so . (1 pt)

4 Orthogonal projection /  3  p t s

(a) , , so . (1.5 pts)

(b)  and . (0.5 pt) The distance is

. (1 pt)

5 Gram-Schmidt /  3  p t s

,  and . (1 pt)

. Check: . (1 pt)

Both vectors have length , so the orthonormal pair is  and . (1 pt)

6 Least squares /  3  p t s

, , , , . (1 pt)

 and . The line is .

(1.5 pts)

For day : , about  bikes. (0.5 pt)
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