Math 205B Test 2 (45 points)
Name: gt’iu [73“5

e Check that you have 6 questions on three pages.

e Show all your work to receive full credit for a problem.

1. (8 points) Let A and B be 3 x 3 matrices, with det A = 2 and det B = —5. Use properties
of determinants to compute:
(a) det 458

LPddbB = P t-sl= =320

(b} det C where C is obtained from A by interchanging rows 1 and 3

deb C=—det A= -2

(c) det ATBT
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(d) det (AB)~! if AB is invertible. Otherwise, explain why AB is not invertible

dedb (AR =(det A) (dek B) = 2(-5]=—|0
deb (AR Fo. So AB U 1mverhble
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2. (6 points) Determine if each of the following sets is a subspace of the appropriate vector space.
If so, find a basis and dimension of the subspace.

a—b+ 2¢
(a) Let W = f;: f;_:_zii : a,b,e,d are real numbers. ». Is W a subspace of R*7?
a+b+4c+d
Explain.
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32 6 -10
3. (8 points) Let A = [ 1 33 -5 | and T : R* — R? be the linear transformation given by
4 12 10
T'(%) = AZ. If possible, find a basis B for R® consisting of the eigenvectors of A and write the
B-matrix for T. If such a basis does not exist, explain why. (The eigenvalues of A are 15 and

30.)
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. (a) (b points) Find the characteristic polynomial of the matrix [ 3 g ] and then find all
the eigenvalues by solving the charateristic equation.

M( 3-) ‘lAD: (3-M)(5-)-8
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(b) (3 points) The vector [ _;] is an eigenvector of the matrix [ ? 8" 1 Find the

corresponding eigenvalue.
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