Math 205B Final Exam (100 points)
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¢ Check that you have 8 questions on four pages.

e Show all your work to receive full credit for a problem.
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1. (15 points) Let W be the subspace spanned by the two vectors i) = [ 1 ] and iy = [ 2 ] i
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(b) Find a vector in W that is closest to ¥.
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(¢) Find a vector that is orthogonal to W.
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2. (15 points) Orthogonally diagonalize the matrix A = [ 9 7
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3. (12 points) Determine if the following sets are subspaces of the appropriate vector spaces. If
a set is a subspace, find a basis and the dimension of the subspace.
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(b) All polynomials in 3 of the form ¢ + a. Cﬁi ' s sef L

:a,b,c,d are real numbers.}
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4. (12 points) Let §,(t) = 2t — t2, po(t) = 2t, Fs(t) =2 —¢.
(a) Use coordinate vectors to show that B ={f, i, fa} is a basis for P,.
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(b) Find the polynomial § in Py, given that [¢]s = [ I -
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