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1. Which of the following is the coefficient matrix for a homogeneous system Ax = 0 with only
the trivial (zero) solution?

a) A =





1 0 0 −2
0 1 0 0
0 0 0 3





b) A =





1 0 0 0
0 1 0 0
0 0 1 0





c) A =





1 2 3
0 0 1
0 0 0





d) A =





1 2 3
0 4 5
0 0 6





2. Find the condition that b1, b2, b3 must satisfy in order for the linear system
x1 + x2 + 2x3 = b1

x1 + 2x2 + 3x3 = b2

3x1 + 4x2 + 7x3 = b3

to be consistent.

a) b3 = −2b1 + 5b2.

b) b3 = 3b2.

c) b3 = 2b1 + b2.

d) The system is consistent for any b1, b2, b3.
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3. Suppose {u,v,w} is a linearly independent set of vectors in R
3. Which of the following sets

is also linearly independent?

a) {u,u− v,u−w}

b) {0,v}

c) {u,u + v,u + w,v − w}

d) {u,u− v,v}

4. Let A =





1 0 3
2 −1 0
0 2 −2



, then the span of the columns of A is:

a) {0}.

b) a line.

c) a plane.

d) all of R
3.
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5. Suppose S : R
2 −→ R

2 is given by S(x1, x2) = (0, 0) and T : R
3 −→ R

3 is given by
T (x1, x2, x3) = (x1, 2x2, x3 + 3), then which of the following is true ?

a) Neither S nor T is a linear map.

b) S is a linear map but T is not.

c) S is not a linear map, but T is.

d) Both S and T and linear maps.

6. Let T : R
2 −→ R

2 be a linear map. Suppose that T

([

2
−1

])

=

[

3
4

]

and T

([

1
2

])

=

[

−2
1

]

.

What is T

([

3
−4

])

?

a)

[

1
5

]

b)

[

8
7

]

c)

[

2
1

]

d)

[

17
8

]
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7. Find the standard matrix of the linear map T : R
2 −→ R

2 which first expands in the x1-
direction by a factor of two and in the x2-direction by a factor of three, then reflects across
the x2-axis.

a)

[

−3 1
0 −2

]

b)

[

3 0
0 −2

]

c)

[

2 −1
0 3

]

d)

[

−2 0
0 3

]

8. Suppose A =

[

1 3
0 1

]

, B =

[

−1 0
2 2

]

, C =

[

2 −3
1 0

]

. Find A2 − BC + 2AT .

a)

[

5 3
0 9

]

b)

[

1 1
0 9

]

c)

[

5 6
−6 9

]

d)

[

11 12
7 3

]
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9. Given that A =





4 −2 0
5 3 2
−1 1 0



 is an invertible matrix. What is the second column of A−1?

a)





0
1
0





b)





1/3
−1
1





c)





1/4
0
0





d)





0
0

1/2





10. Let A be an n × n matrix and suppose the equation Ax = b is inconsistent, then which of
the following statements is true?

a) b is in the column space of A.

b) A is row equivlant to In.

c) A has less than n pivot columns.

d) AT is invertible.
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11. Which of the following is a subspace of R
3 ?

a)











x1

x2

x3



 : x1 < x2







.

b) The x1, x2 - plane.

c) The point











2
1
0











.

d) The set of vectors of the form





0
1
0



 + t





1
0
0



 for any scalar t.

12. Let A be an m × n matrix. Which of the following is always true?

a) Rank A = m.

b) The column space of A is a subspace of R
n.

c) The null space of A has dimension n.

d) Rank A+dim Nul A = n
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13. Let A =





5 2 0
−1 3 1
4 −2 0



, then what is det A?

a) −18

b) 18

c) 12

d) −12

14. Let A =





−4 0 5
1 2 1
7 6 −3



, and B =





7 6 −3
1 2 1
−4 0 5



. Which of the following is true?

a) det A = 0.

b) det B = 2.

c) det A =det B.

d) det A = −det B.
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15. Find the least squares solution x̂ of Ax = b where A =





1 0
1 3
1 6



 and b =





1
4
5



.

a) x̂ =

[

4
2

]

b) x̂ =

[

2
1

]

c) x̂ =

[

1
1

]

d) x̂ =

[

4/3
2/3

]

16. Let A be an n × n matrix. Which of the following is NOT always true?

a) The characteristic equation of A is of the form p(λ) = 0, where p is a degree n
polynomial.

b) If A is similar to B then A and B have the same eigenvalues.

c) A has at most n distinct eigenvalues.

d) If 1 is an eigenvalue of A, then A is invertible.
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17. Let A =

[

3 2
1 1

] [

1 0
0 2

] [

1 −2
−1 3

]

, noting that

[

3 2
1 1

]−1

=

[

1 −2
−1 3

]

. What is A3?

a)

[

5 17
−4 22

]

b)

[

32 0
15 2

]

c)

[

−13 42
−7 22

]

d)

[

16 −32
−8 16

]

18. Let B = {b1,b2,b3} be a basis for R
3, and let T : R

3 −→ R
3 be a linear map such that

[T ]B =





2 1 3
1 −1 0
0 1 −2



. What is T (b1 + b2 − b3)?

a) 3b3

b) b1 + b2 − b3

c) 3b1 + b2 + b3

d) 2b1
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19. Let A be a 3 × 3 matrix with real number entries and suppose that λ1 = 3 and λ2 = 1 + 2i
are two of its eigenvalues. What is the third (real or complex) eigenvalue of A?

a) It cannot be determined from the information given

b) −3

c) −1 + 2i

d) 1 − 2i

20. What is the distance between u =









1
−1
2
3









and v =









1
2
3
4









?

a)
√

11

b)
√

5

c) 9

d) 5
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21. Which of the following statements is NOT always true?

a) If U is an orthogonal matrix, then U is invertible.

b) If U is an orthogonal matrix, then det U > 0.

c) The columns of an orthogonal matrix form an orthonormal set.

d) If U is an n × n orthogonal matrix, then ‖Ux‖ = ‖x‖ for all vectors x in R
n.

22. Given that B = {u1,u2,u3} is an orthogonal set, where u1 =





3
−3
0



, u2 =





2
2
−1



, u3 =





1
1
4



,

what is [x]B for x =





2
4
6



?

a)





−1/3
2/3
5/3





b)





2/3
4/3
2





c)





−6
6
30





d) None of the above
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23. Let W be the subspace of R
3 spanned by





1
3
5



 and





1
3
−2



, and let y =





1
1
1



. What is the

orthogonal projection of y onto W ?

a)





11
33
41





b)





−1
−5
−2





c)





2/5
6/5
1





d)





3/5
−1/5

0





24. Use the Gram-Schmidt process to determine an orthogonal basis for the subspace W of R
3

spanned by u1 =





1
0
−1



 and u2 =





2
1
4



.

a)











2
1
4



 ,





2
0
−1











b)











1
0
−1



 ,





3
1
3











c)











1
0
−1



 ,





2
0
2











d)











1
0
−1



 ,





1
1
1










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25. Which of the following statements is NOT always true?

a) If A is an invertible symmetric matrix, then A−1 is orthogonally diagonalizable.

b) If A is similar to a symmetric matrix B, then A is orthogonally diagonalizable.

c) If A is orthogonally diagonalizable, then A is symmetric.

d) If A is orthogonally diagonalizable, then so is A2.


