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1.[9] Consider the linear system:

x1 + 3x2 + 6x4 = 4
x1 + 3x2 + 4x3 − 2x4 = 8

(a) Find the general solution to this system using Gauss-Jordan elimination.

(b) Find a solution to the above system with x2 = −2 and x4 = 3.

2.[8] Let A =

[
3 2
−4 8

]
, B =

[
3 2 −1
2 1 1

]
, C =

 3 2
−2 0

0 4

.

In each part below, evaluate the expression or state that it does not exist. If the expres-
sion does not exist, give a reason.

(a) AB + C

(b) AC + B

(c) BC + A
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3.[9] Let A =

2 1 1
1 0 1
2 −1 0

. Find A−1 by the method of row reduction. Show all your work.

Write your final answer where indicated at the bottom of the page. (No Credit for any
other method.)

Answer: A−1 =






DATE: February 28, 2008

DEPARTMENT & COURSE NO: MATH 1300
EXAMINATION: Vector Geometry & Linear Algebra

UNIVERSITY OF MANITOBA
MIDTERM

PAGE: 3 of 4
TIME: 1 hour

EXAMINER: various

4.[9] Express A =

[
0 3
1 5

]
as a product of elementary matrices. Show all your work.

5.[9] Let A =

 1 2 2
0 2 1
−4 1 2

, and assume B is another 3 × 3 matrix with det(B) = 5.

(a) Find det(A), by expansion along row 2. (No Credit for any other method.)

(b) Find the determinant of BABT .

(c) Find the determinant of (2B)A−1.
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6.[8] Use Cramer’s rule to solve the following system. (No Credit for any other method)

4x− 2y = 4

3x + y = 3

7.[8] Assume that the augmented matrix of a certain linear system can be reduced to 1 0 3 4
0 1 2 5
0 0 a b


with elementary row operations.

Determine all values of a and b (if any) for which this system

(a) has no solutions:

(b) has a unique solution:

(c) has infinitely many solutions:

(d) In case (c), determine the general solution.


