
Math 3304, Spring 2019
Due February 8

Homework 3 – Echelon Form, Vector Equations and the Matrix Equation A~x = ~b

1. Consider the following linear system in augmented matrix form,[
2 4 −3 11
1 2 −1 4

]
(a) Find the general solution of the linear system.

(b) Find two particular solutions to this linear system.

2. A mining company has two mines. One day’s operation at mine A produces ore that
contains 10 metric tons of copper and 120 kilograms of silver, while one day’s operation at mine

B produces ore containing 6 metric tons of copper and 140 kilograms of silver. Let ~a =

[
10
120

]
and ~b =

[
6

140

]
. Then ~a and ~b represent the daily output of mines A and B, respectively.

(a) What is the physical interpretation of the vector 4~a?

(b) Suppose that the mining company operates mine A for x1 days and mine B for x2 days.
Write a vector equation whose solution gives the number of days each mine should operate
in order to produce 72 tons of copper and 1340 kilograms of silver.

(c) Solve the linear system from part (b).

3. Determine whether each of the following statements is True or False. If any item is False,
explain your reasoning or give a counterexample.

(a) Asking whether the linear system corresponding to an augmented matrix
[
~a1 ~a2 ~a3 | ~b

]
is

consistent, is the same as asking whether ~b is in Span{~a1,~a2,~a3}.

(b) The weights c1, c2, . . . , cp in a linear combination c1~v1 + c2~v2 + · · ·+ cp~vp can all equal zero.

(c) The set Span{~u} is always visualized as a line through the origin.

(d) An equivalent notation for the vector

1
2
0

 is

[
1
2

]
.

(e) The vector ~v results when a vector ~u− ~v is subtracted from the vector ~u.

(f) An example of a linear combination of vectors ~v1 and ~v2 is the vector ~v1.



4. Let A =

[
2 8
1 4

]
and ~b =

[
b1
b2

]
.

(a) Show that the equation A~x = ~b does not have a solution for all possible ~b. Hint: it suffices
to find an example vector ~b where the system is inconsistent.

(b) Describe the set of all ~b for which A~x = ~b does have a solution.

5. MATLAB: The Matlab command rref may be used to compute the reduced row echelon
form of a matrix. For example,

>> R = rref(A)

returns a matrix R that is the reduced row echelon form of a matrix A.

Use rref to find the reduced row echelon form of the augmented matrix
−2 2 −6 −3 −1 −2 −1 −3

1 −1 3 −1 −2 1 3 −1
−2 2 −6 1 3 −2 −5 1
−1 1 −3 1 4 −1 5 1


On paper, use your Matlab results to determine the general solution to the linear system asso-
ciated with this augmented matrix.


