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1. (2 points) Simplify the expression
(
AB

)−1(AC−1)(D−1C−1)−1D−1 assuming that A,
B, C, and D are invertible.

2. (2 points) Find the values of x that make the matrix

[
9 −x

x −1

]
singular.
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3. (2 points) If A is an m× n matrix such that ATBA is defined, find the size of the
matrix B.

4. (3 points) Find the matrix A if
(
5AT)−1 =

[
−3 −1

5 2

]
.
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5. (2 points) Show that if A and B are commute, then
(
AB

)−1 = A−1B−1.

6. (3 points) A square matrix A is said to be idempotent if A2 = A. Show that if A is
idempotent then

(
2A− I

)
is invertible and is its own inverse.
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7. (6 points) Solve the following linear system using Gaussian elimination with back
substitution.

x1 −3x3 = −2
3x1 + x2 −2x3 = 5
2x1 +2x2 + x3 = 4
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