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1. Let

u =


1
1
−1
−1

 and v =


5
−1
−3
1

 .

(a) [1pt] Find the length of u.

(b) [1pt] Let θ be the angle between the vectors u and v. Find cos θ.

(c) [1pt] Find a vector in span({u,v}). Provide your reasons.

(d) [1pt] Find a vector NOT in span({u,v}). Provide your reasons.

(e) [1pt] Find a nonzero vector that is orthogonal to both u and v.
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2. Let

A =

[
1 2 3
−2 −4 −6

]
and b =

[
3
−2

]
.

(a) [2pt] Draw the vector b and the subspace Col(A) in R2. Mark at least
one vector in Col(A) in your drawing. Does Ax = b have a solution
for x?

(b) [1pt] Draw the subspace ker(A) and its normal vector in R3.

(c) [2pt] Find h1 and h2 such that ker(A) = span({h1,h2}).
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3. Let

A =

 1 2 3 7
2 4 7 15
−1 −2 −2 −6

 and b =

 −7
−17
4

 .

(a) [2pt] Find the reduced echelon form of the augmented matrix
[
A b

]
.

(b) [3pt] Find p, h1, and h2 such that the set of general solutions of
Ax = b is

{p+ c1h1 + c2h2 : c1, c2 ∈ R}.
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4. Suppose you are talking to people who have never learned linear algebra.
Follow the guidelines below and try to explain the concept of a subspace
as clear as possible.

(a) [3pt] Define what is a subspace and use a few sentences to explain
the definition.

(b) [2pt] Provide an example of a subspace and an example of a set that
is not a subspace. Provide your reasons.
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5. [extra 2pt] Let

A =

1 1 1 1
1 1 2 2
1 1 3 3

 and b =

35
t

 .

Find t such that the equation Ax = b is consistent.

[END]
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