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1. Given A−1 =

[
−1 3

4 1

]
and b =

[
2

−1

]
.

What is the solution of the matrix equation Ax = b?

(a)

[
5
9

]
(b)

[
1
9

]
(c)

[
5

−7

]
(d)

[
−5

7

]
(e)

[
5
7

]

2. Suppose that a system of linear equations has the following augmented matrix
[

1 h 3
5 −10 k

]
.

If the system is inconsistent, then the values of h and k must be:

(a) h = −2, k = 15

(b) h 6= −2, k 6= 15

(c) h 6= −2, k = 15

(d) h = −2, k 6= 15

(e) h = 2, k = 15

3. Find all the values of h such that




3
h
7


 is in Span








1
2

−1


 ,




2
1
3






.

(a) h = 0 (b) h 6= 0 (c) h 6= ±1 (d) h = −1 (e) h = 1

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

(a) The homogeneous equation Ax = 0 has the trivial solution if and only if the equation
has at least one free variable.

(b) The echelon form of A is unique.

(c) The columns of A are linearly dependent if and only if the only solution of Ax = 0 is
the trivial one.

(d) If A is the standard matrix of a linear transformation T : Rn → Rm, and if T is
one-to-one, then the columns of A must span Rm.

(e) The columns of A span Rm if and only if A has a pivot position in every row.
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5. Find all the values of h such that the vectors




1
2
0

−1


 ,




2
−1

1
0


 ,




0
5

−1
h




are linearly dependent:

(a) h = 2 (b) h 6= 2 (c) h = −2 (d) h 6= −2 (e) h 6= ±2

6. Let T : R4 → R3 be the linear transformation defined by

T







x
y
z
w





 =




x + y − z
x + y −w

y + z


. Which of the following is true?

(a) T is onto and one-to-one

(b) T is onto, but not one-to-one

(c) T is one-to-one, but not onto

(d) T is neither onto nor one-to-one

(e) none of the above statements is true

7. Let T : R3 → R2 be a linear transformation such that

T







1
0

−1




 =

[
5

−2

]
and T







0
1

−1




 =

[
1
2

]
. Find T







2
−1
−1




.

(a)

[
−9

6

]
(b)

[
9

−6

]
(c)

[
11
−2

]
(d)

[
−11

2

]
(e)

[
6
0

]

8. For any n × n matrices A, B and C, which of the following is always correct?

(i) If AB = AC, then B = C.

(ii) AB = BA.

(iii) (AB)T = BTAT .

(a) (i) and (ii) (b) (i) and (iii) (c) (ii) only (d) (iii) only (e) (i) only
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9. Let A be an n × n matrix. If A is not invertible, which of the following is correct?

(i) A has n pivot positions.

(ii) Ax = 0 has at least one non-trivial solution.

(iii) A is not row equivalent to the identity matrix In.

(a) (i) and (ii) (b) (i) and (iii) (c) (ii) and (iii) (d) (i) only (e) (ii) only

10. Let B =

[
5 3
0 2

]
and (AT + B)−1 =

[
2 1
1 1

]
. What is the matrix A?

(a)

[
3 0
2 2

]
(b)

[
6 4

−1 4

]
(c)

[
4 0
4 1

]
(d)

[
−4 0
−4 −1

]
(e)

[
−4 −1
−4 0

]

11. Let A =




1 1 0
0 1 1

−1 0 2


. If A−1 = B = [bij], what is b12?

(a) 2 (b) 1 (c) 0 (d) −1 (e) −2

12. Let A be a 5 × 7 matrix such that dimColA = 4. What is dimNulA?

(a) 0 (b) 1 (c) 2 (d) 3 (e) 4

13. Let A be a 3×3 matrix with an eigenvalue λ = 0. You are given that A ∼




1 −1 −2
0 0 1
0 0 0


.

What is the eigenvector of A corresponding to λ = 0?

(a)




1
0
0


 (b)




−2
1
0


 (c)




1
−1
−2


 (d)




1
0
1


 (e)




1
1
0



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14. Let A be an invertible n × n matrix. Which of the following is false?

(a) ColA = Rn.

(b) dimNulA = n.

(c) rankA = n.

(d) dimNulA = 0.

(e) dimColA+dimNulA = n

15. Let A =




1 1 1 1 1
0 2 2 2 2
0 0 3 3 3
0 0 0 4 4
5 5 5 5 6




. What is detA ?

(a) 0 (b) 6 (c) 12 (d) 24 (e) 48

16. Let A =




a b c
d e f
g h i


 and B =




g h i
−2d −2e −2f

a b c


.

If det(A) = 2, what is det(B)?

(a) 2 (b) 4 (c) −4 (d) −2 (e) 0

17. Let A be an 2 × 2 matrix and detA = −3. What is det(2A2ATA−1) ?

(a) −36 (b) −18 (c) 18 (d) 36 (e) 9

18. Consider the matrix equation Ax = b, where

A =




1 0 −k
0 1 1
k 0 1


, x =




x1

x2

x3


, b =




0
1
1


 and det(A) = 1 + k2.

What is the value of x1? (Hint: Use Cramer’s Rule)

(a)
k

1 + k2
(b)

k2

1 + k2
(c) 1 + k2 (d) k (e) 0
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19. What is the area of the parallelogram whose vertices are: (0, 0), (2, 3), (−2, 4) and (0, 7)?

(a) 6 (b) 7 (c) 8 (d) 12 (e) 14

20. Let z = cos(π/16) + i sin(π/16). What is z4 in the standard form?

(a)
1√
2
(1 + i) (b)

1√
2
(1 − i) (c) 1 + i (d) 1 − i (e) 1

21. What is the standard form of the complex number
2 + 4i

1 + i
?

(a) 1 − 3i (b) 1 − i (c) 1 + 2i (d) 3 + i (e) 3 − i

22. Let A =




1 0 0
0 2 4
0 4 2


. What are the eigenvalues of A?

(a) 1, − 2, 2 (b) 1, 2, − 4 (c) 2, 2, 4 (d) 0, 1, 2 (e) −2, 1, 6

23. Let A =




1 0 0 −2
0 1 0 0
0 0 1 0

−1 0 0 1


 . You are given that λ = 1 is an eigenvalue of A.

What is the dimension of the corresponding eigenspace?

(a) 0 (b) 1 (c) 2 (d) 3 (e) 4

24. Let I =




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


 .

What is the maximum number of linearly independent eigenvectors of I?

(a) 1 (b) 2 (c) 3 (d) 4 (e) ∞
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25. Which of the following sets are subspaces of R3.

U =








a
b
0




∣∣∣∣∣ a + b = 1



, V =








a
b
c




∣∣∣∣∣ a− b = c



,

W =








1
1
1






, H =








0
0
0








(a) U and V (b) V and W (c) V and H (d) U and H (e) W and H

26. Let A =

[
1 −1
9 1

]
. What are the eigenvalues of A?

(a) 1 ± 3i (b) −1 ± 3i (c) ±3i (d) ±1 (e) 1 and 3i

27. Let A be a 2 × 2 matrix with eigenvectors v1 =

[
4

−1

]
and v2 =

[
−3

1

]

corresponding to eigenvalues λ1 = 1 and λ2 = −1, respectively. What is the matrix A99?

(a)

[
7 −2

−7 24

]
(b)

[
4 −1

−3 1

]
(c)

[
7 −2

24 −7

]
(d)

[
−3 1

4 −1

]
(e)

[
7 24

−2 −7

]

28. Let x =




7
1
3


 and u =




1
−1

2


.

What is the orthogonal projection of the vector x onto the vector u?

(a)




2
−2

4


 (b)




2
0

−4


 (c)




0
−2

4


 (d)




4
−4
−7


 (e)




2
0
2



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29. Let u1 =




−1
2
2


, u2 =




2
−1

2


, and u3 =




2
2

−1


.

You are given that S = {u1, u2, u3} is an orthogonal basis for R3.

Let x =




1
2
3


. What is the value of c1 in the equation x = c1u1 + c2u2 + c3u3?

(a) −1 (b) 1 (c) −2 (d) 2 (e) 4

30. Let x =

[
−3

9

]
and u =

[
1
2

]
.

What is the distance from x to the line through u and the origin?

(Hint: The projection of the vector x onto the vector u is

[
3
6

]
.)

(a)
√

20 (b)
√

45 (c)
√

50 (d)
√

90 (e)
√

125

31. Let u =




1
−1
−1
−1


 and v =




1
1
1
1


. What is the angle between the vectors u and v?

(a)
π

3
(b)

−π

3
(c)

2π

3
(d) 0 (e)

π

2

32. Let A be a 3 × 3 matrix with the eigenvalues λ1 = λ2 = 1 and λ3 = 2.

You are given that A − I ∼




1 −1 −1
0 0 0
0 0 0


 and A − 2I ∼




1 0 0
0 1 2
0 0 0


.

If A = PDP−1 with D =




1 0 0
0 1 0
0 0 2


, what is the matrix P ?

(a)




1 1 0
1 1 2
0 1 1


 (b)




1 1 −1
0 1 0
1 0 1


 (c)




1 2 0
0 1 −2
2 0 1


 (d)




0 1 1
−2 1 0

1 0 1


 (e)




1 1 0
1 0 −2
0 1 1



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ANSWERS

1. (d)
2. (d)
3. (a)
4. (e)
5. (c)
6. (b)
7. (b)
8. (d)

9. (c)
10. (e)
11. (e)
12. (d)
13. (e)
14. (b)
15. (d)
16. (b)

17. (d)
18. (a)
19. (e)
20. (a)
21. (d)
22. (e)
23. (c)
24. (d)

25. (c)
26. (a)
27. (e)
28. (a)
29. (b)
30. (b)
31. (c)
32. (e)


