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2. [10pt]Consider the matrix A =

2
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0 2 0
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0 0 0

3

5. Let S be the subspace

of R3 consisting of those vectors x such that A2x = 0. Find a basis of S.

2

i It It O
L

A 1 o fo 111 1 1 HIT
rank 21 1

S 21 Xi xz in IR
dims 1 2

basis 4 11,1 14 1
x lilt



3. [10pt]If two matrices B and C have inverses B�1 =
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and A = BC, compute A�1.
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4. [10pt]Let L : R2 ! R3 be a linear transformation such that
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5. [10pt]Let A be a 4⇥5 matrix. Which of the following statements are true and which are false?
Indicate clearly your answers. For this question you do not need to include explanations
for your answers.

A. It is possible that the rank of A is 3.

B. It is possible that the null space of A has dimension 1.

C. It is possible that Ax = 0 has only one solution, the trivial solution.

D. It is possible that there exists two linearly independent vectors u and v in R5 such
that Au = Av = 0.

E. It is possible that the columns of A are linearly independent.
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6. [10pt]Let

A =

2

66664

x2 1 13 3 4
3 1 x 4 2
2 2 2 2 x3

1 3x4 4 3 11
2 2 4 8 1
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77775
.

The determinant of A is a polynomial in x. What is the coe�cient of x10 in this

polynomial? No use of computer software is allowed for computing this determinant.

Hint: you don’t need to compute all the terms of det(A) in order to answer the question.
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7. [10pt]Let A be an invertible 5⇥ 5-matrix such that 2A2 = �AT . Compute det(A).
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8. [10pt]Consider the vectors
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Let A be a 3⇥ 4 matrix such that Au = 0, Av = 0 and Aw = k. What are the possible
values of the rank of A?
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9. [10pt]Consider a linear system whose augmented matrix can be reduced via row operations to
the echelon form 2

4
1 0 �2 | a
0 1 a | a� 3
0 0 a2 � 9 | a� 3
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(i) For which values of a will the system have no solution?

(ii) For which values of a will the system have a unique solution?

(iii) For which values of a will the system have infinitely many solutions?
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10. [10pt]Find a matrix A with det(A) = 1 whose adjugate is adj(A) =
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