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University of Ottawa
Department of Mathematics and Statistics

MAT1341D: Introduction to Linear Algebra

Instructor: Weixuan Li

Test 2

Family name (CAPITALS)

First name (CAPITALS)

Signature

Student number

Please read these instructions carefully:

• The table below is for the TA. Do not write in it.

• For privacy reasons, this page of the assignment will be detached, and you will only get back the
remaining pages. Therefore, fill in your name on both pages and your student number
on this page only.

Question 1. 2 3 4 5 6 7 8 9 Total

Score

Max. score 2 4 2 4 3 4 8 6 4 bonus 35

1



2Page 2

University of Ottawa
Department of Mathematics and Statistics

MAT1341D: Introduction to Linear Algebra

Test 2

Family name (CAPITALS)

First name (CAPITALS)

Please read these instructions carefully:

• Read each question carefully, and answer all questions in the space provided after each question.
For questions 4 and 5 you may use the back of pages if necessary, but be sure to indicate to the
marker that you have done so.

• No part marks will be given for questions 1 – 4.

• Question 9 is a bonus definition-proof question. You can get 4 extra points.

• No books or notes are allowed. Calculators, cell phones or any electronic devices are not
permitted.

Good luck! Bonne chance !
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(1) (2 pts) In the matrix below replace β with the second last digit of your student number
and calculate the determinant: ∣∣∣∣∣∣

1 2 β
−1 0 1
0 1 2

∣∣∣∣∣∣

My answer:

(2) (4 pts) Let A be an n×n matrix with det(A) = 0. For each of the following statements determine
if it is true or false. Answer with T (for true) and F (for false)

(a) A is invertible.

My answer:
(b) 0 is an eigenvalue.

My answer:
(c) The columns of A span Rn.

My answer:
(d) The rows of A are linearly dependent.

My answer:
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(3) (2 pts) Write the complex number below in the form a+ bi for a, b,∈ R:

11− 2i

1− 2i
.

My answer:

(4) (4 pts) Determine if the statements below are true or false. Answer with T (for true) or F (for
false). No justification required.

(a) U = {
[

2 3s 4t
]T

: s, t ∈ R} is a subspace of R3.

My answer:

(b) U = {
[
s+ 3t 4r + 5s r − 2s+ 4t

]T
: r, s, t ∈ R} is a subspace of R3.

My answer:

(c) If U is a subspace of Rn and rX ∈ U for all r ∈ R, then X ∈ U .

My answer:

(d) If U = Span {X,Y } and Z ∈ U , then also U = Span {X,Y, Z}.

My answer:
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(5) (3 pts) Find the area of the triangle OAB where O(0, 0, 0), A(−4, 1, ) and B(−4, 2, 3).

My answer:
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(6) (4 pts) Let A be a 2×2 matrix with eigenvalues λ1 = 1 and λ2 = 2 and corresponding eigenvectors

X1 =
[

2 1
]T

and X2 =
[

3 2
]T

.

(a) What is the general solution of the linear system of differential equations f ′ = Af?
(b) Find the solution of f ′ = Af satisfying the boundary conditions f1(0) = 3, f2(0) = 1.



Test 2 MAT1341D March 25, 2010 7

(7) (8 pts) (a) Find all eigenvalues of the matrix

[
4 8
3 2

]
.

(b) The eigenvalues of the matrix B =

[
1 2
4 3

]
are λ1 = 5 and λ2 = −1 (you do not have to

show this!). For each eigenvalue of B find all eigenvectors.

(c) Decide if B is diagonalizable or not. If yes, give an invertible matrix P and a diagonal matrix
D such that P−1AP = D. Justify your answer, both for yes and no!
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(8) (6 pts) Are the following sets of vectors linearly independent in R3?

(a)
{ [

1 −4 7
]T
,
[
−3 5 6

]T
,
[

9 12 4
]T
,
[

0 3 −2
]T }

(b)
{ [

1 3 −4
]T
,
[

1 1 −1
]T
,
[
−1 3 −5

]T }
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(9) (4 bonus points) (a) Let X1, . . . , Xk be vectors in Rn. Define Span {X1, X2, . . . , Xk}.
(b) Show that Span {X1, X2} is a subspace of Rn.


