Math 221, Term 2, 2017-2018

Instructor: R. Ollivier (Section 202)
Thursday, March 22, 2018

Instructions
e This is a closed book/notes exam. Use of calculators is not permitted. -
e You have 50 minutes.
o Please do all your work on the exam provided.

e You must show your work to receive full credit on a problem (except for
the multiple choice questions).
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1. [10 points] Compute the determinant of the following matrix and deter-
mine if it is invertible. As usual, remember to show your work!
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2. [10 points]

Find the inverse of the following matrix
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3. [15 points]

Consider the linear map represented by the matrix
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a) [7 points] Find a basis for the image of A (or equivalently the column
space of A).
b) [8 points] Find a basis for the null-space of A.
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4. [2 points each]
RUT:RERYisa hnear map of rank 3 what is the dimension.of the

its null-space?
'¢) Suppose A = (u,v,w) is a 3 X 3 matrix where u, v, w are its columns.

If det(A4) = —b find det(2u + v,u +w,2w).

If det(A) = 2 compute det(A™*).
) For what values of & is the following matrix invertible
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5. [2 points each] For each of the following state whether the statement is

TRUE or FALSE (no justification is necessary).

(a) For n x n matries A, B we have det(A 4 B) = det(A) + det(B).

(b) For any linear map T': R™ — R"™ the i image of T and null-space of
T are both vector spaces.

(c) If 4,B,C are square matrices and AB = C and A is invertible then
B=CA™% '

(d) For a matrix A and scalar 7 we have det(r4) = r det(4).

{e) The set of vectors of the form [ﬂ is a subspace of R?,
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