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for it. Question | Maximum| Score
3. Write your answer in the space provided below the ques- 1 8
tion. If additional space is needed then use the back of
the previous page. Your final answer should be simpli-
. . 2 11
fied as far as is reasonable.
4. To receive full credit for a particular question you must 3 18
provide a complete and well presented solution.
5. This exam has 5 questions on 5 pages (not including 4 10
this cover page). Once the exam begins please check
to make sure your exam is complete. 5 12
6. No calculators, books, papers, or electronic devices
shall be within the reach of a student during the Total 59

examination. Leave answers in " calculator ready”

expressions: such as 3+ 1n7 or evV2.

7. During the examination, communicating with, or
deliberately exposing written papers to the view
of, or copying from, other examinees is forbidden.
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2] (a) Compute AB.
[2] (b) Compute BT,
[2] (c) Compute A~L.

[2] (d) Compute uv’.
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2. Letu=(1,2,—-1) and v = (3,-2,-1).

Show that u and v are orthogonal with a brief calculation.

Set up, but do not solve, a linear system in matrix form Ax = b whose solutions are
precisely the vectors x that make {u,v,x} an orthogonal set.

Which of the following vectors w; makes {u, v, w;} an orthogonal set?
wi = (4,0,4), wo = (2,1,4), w3 = (0,2,—4)

For each vector you must either show why it does make the set orthogonal or why it does
not.

Find an orthonormal set of three vectors in R? containing a vector parallel to u, a vector
parallel to v, and one other vector.
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3. For each question, circle the correct answer, either “True” or “False.” For each question,
you get 3 points for the right answer, 0 points for the wrong one, and 1.5 points
for leaving it blank. You do not need to justify your answers.

()

If Ais a square matrix whose columns form an orthonormal set, then A must be invertible.

True False

8l

If A and B are square matrices of the same size, then tr(AB) = tr(A) tr(B).

True False

[3]

A consistent linear system with two equations in three unknowns can not have only one
solution.

True False

[3]

If A is a square matrix, and the linear systems Ax = 0 and Ax = b have different
numbers of solutions, then A must not be invertible.

True False

[3]

A matrix with linearly independent columns must have linearly independent rows.

True False

8]

If k is a positive integer and the span of S = {v1,vy,..., vy} is the same as the span of
T ={vi,va,...,VE_1}, then S must be linearly dependent.

True False
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[10] 4. Consider the linear system

2 =2 3a+2 x 4
1 a 1 yl =14
1 -1 4 z a

Determine the value(s) of a, if any, for which this system has no solutions.
Determine the value(s) of a, if any, for which this system has precisely one solution.
Determine the value(s) of a, if any, for which this system has infinitely many solutions.
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5. Let P =(—1,3,-2) and Q = (1,—1,4) be points in R3. Let L be the plane consisting of all
the points (x,y, z) such that the distance between (x,y, z) and P is the same as the distance
between (z,y,z) and Q.

[6] (a) Show that the general equation of the plane L is z — 2y + 3z = 1.

[6] (b) Give a either a vector equation or a set of parametric equations for the intersection between
the plane L and the plane given by —z + 3y — 2z = 0.



