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NAME: SOLUTIONS 1 FEBRUARY 2018

(1) Consider the linear system:

8x1 − x2 = 4
5x1 + 4x2 = 1
x1 − 3x2 = 2

(a) (2 points) Write the system as a vector equation.
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(b) (2 points) Write the system as a matrix equation.8 −15 4
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(2) (2 points each) Determine if each of the following statements is True, Sometimes

True, or False. No justification is necessary for a correct answer. However, partial
credit for incorrect answers is only possible when justification is provided.
(a) Given two vectors u,v ∈ R3, the set Span{u,v} is visualized as a plane through

the origin.
SOMETIMES TRUE.
If u = kv for some scalar k, then Span{u,v} is visualized as a line through the
origin because Span{u,v} = Span{v}, making the statement not true in this
case. However, if u 6= kv for any scalar k, then the statement is true.

(b) If the columns of an m×n matrix A span Rm, then the matrix equation Ax = b
is consistent for each b ∈ Rm.
TRUE:
The columns of A (an m×n matrix) span Rm is an equivalent statement to the
statement Ax = b is consistent for each b ∈ Rm. (See §1.4 Theorem 4 of the
text)

(c) If A is an m× n matrix and b ∈ Rm cannot be written as a linear combination
of the columns of A, then Ax = b has at least one solution.
FALSE:
By §1.4 Theorem 4, saying that b cannot be written as a linear combination of
the columns of A is equivalent to saying that Ax = b has NO solution.
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