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page. For the long answer questions you must show all your work.
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Your mark
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Answers for Multiple Choice Questions:

# 1 # 2 # 3 # 4 # 5 # 6 #7 #8 #9 # 10 # 11 # 12

Part 1. Multiple Choice Questions:

1. 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) −2π/3 (e) π/2

2. Let A be a 2× 2 matrix and det A = −3. What is det(2A2AT A−1) ?

(a) 36 (b) −18 (c) 18 (d) −36 (e) 9

3. Suppose that a system of equations has the augmented matrix

[
1 h 3
0 −5h− 10 k − 15

]
.

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

(a) h = −2, k = 15 (b) h = 2, k = 15 (c) h 6= −2, k = 15 (d) h = −2, k 6= 15
(e) h 6= −2, k 6= 15
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4. Given A−1 =

[ −1 3
4 1

]
and b =

[
2

−1

]
, what is the solution of the equation Ax = b?

(a)

[
5
9

]
(b)

[
1
9

]
(c)

[
5

−7

]
(d)

[
5
7

]
(e)

[ −5
7

]

5. Let D =

[
1 0
0 −1

]
be a diagonal matrix and P =

[
1 2
−1 −3

]
be an invertible matrix.

What is (PDP−1)
2010

?

(a)

[
5 4
−6 −5

]
(b)

[
1 0
0 1

]
(c)

[ −1 0
0 −1

]
(d)

[ −5 −4
6 5

]
(e)

[
1 0
0 −1

]

6. Let A =

[
5 −2
1 3

]
. Which of the following sets consists of two linearly independent

eigenvectors for A?

(a)

{[
1 + i

1

]
,

[
1− i

1

]}
(b)

{[
4 + i

1

]
,

[
17

4− i

]}
(c)

{[
4 + i

1

]
,

[
4− i

1

]}

(d)

{[
1 + i

1

]
,

[
2

1− i

]}
(e)

{[
3 + i

1

]
,

[
1 + i

1

]}
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7. What is the standard form of the complex number
2 + 4i

1 + i
?

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

8. 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 det A ?

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

9. 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







1
1

−2





.

(a)

[ −9
6

]
(b)

[
6
0

]
(c)

[
11
−2

]
(d)

[ −11
2

]
(e)

[
9

−6

]
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10. 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

11. Find all 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

12. 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 W (b) V and W (c) V and H (d) U and V (e) V only

user
Sticky Note
h= -2




MATH1104 Final Exam December 2010 Page 6

Part 2: Long Answer Questions. You must show your work!

1. (10 points) Find the general solution of the following linear system:





2x1 + x2 − x3 − x4 = −1
3x1 + x2 + x3 − 2x4 = −2
−x1 − x2 + 2x3 + x4 = 2
−2x1 − x2 + 2x4 = 3
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2. (10 points) Find the inverse of the matrix A =




1 1 −2
0 1 1
1 0 3


 .



MATH1104 Final Exam December 2010 Page 8

3. (10 points) Use Cramer’s rule to find the value of x3 from the solution to the following
linear system:

x1 − 2x2 − 2x3 = 7

x2 + 2x3 = 4

x1 + x3 = 0.

No other method will be accepted.
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4. (12 points) Let the matrix A and its reduced row echelon form R be given by the following.

A =




1 −2 2 1 −3
−3 1 −2 −4 0

4 −1 4 7 −1


 ∼




1 0 0 1 1
0 1 0 1 1
0 0 1 1 −1


 = R.

(a) Find a basis for the column space of A.

(b) Find a basis for the row space of A.

(c) Find a basis for the null space of A.

(d) Verify that the dimension of the column space of A plus the dimension of the null
space of A is equal to the number of columns of A.



MATH1104 Final Exam December 2010 Page 10

5. (10 points) Let A =




4 −1 6
2 1 6
2 −1 8


. You are given that the eigenvalues of A are λ1 = 2,

λ2 = 2, and λ3 = 9.

(a) Find a basis of the eigenspace corresponding to each eigenvalue.

(b) Is A diagonalizable? If so, find an invertible matrix P and a diagonal matrix D such
that A = PDP−1; if not, explain why not.




