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INSTRUCTIONS: There are 8 prob-
lems; the point values are listed with
the problems. You may use a calcu-
lator with matrix capabilities. No wifi
enabled device can be used as a cal-
culator. There are no notes, or books
allowed. Illicit use of a smart phone,
tablet, device that runs apps, or
hand written notes will result in a
grade of zero on this exam as well
as a formal allegation of academic
misconduct. To receive full credit,
you must clearly justify your answer.



(1) (15 points) Use an augmented matrix with hand calculations (i.e. show the row reduction steps)
to find the solution set for the given linear system. Give your solution in parametric vector form.
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(2) (10 points) Determine all values of the variable i such that the given matrix is the augmented
matrix of a consistent linear system.
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(3) (10 points) Write each vector equation in the form of a matrix equation Ax = b. Note: you
are not being asked to solve anything, just to express the equation in a different form.
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(4) (15 points) Evaluate each product Ax for given A and x if possible. If the product is not de-
fined, briefly state why.

Be specific; calculator responses such as Dimension, DIM MISMATCH, or ERROR will not be
considered for credit.

1 0 -2 1
2 2 -1 -2
@ A=|5 3 | *=| 4
1 -1 2 3
—;( \ s Yy € v Ages
1 1 1 -1 ?
b)) A=]10 -3 3 0], x= 9
1 21 -1
1
I+\ -2 -] ‘
Ax= |- = 9
AL - z
-2 1
3 =2 —1
c) A= 0 e X{ 1}
1 -5
24\ 35
Ai(:_ -3 -1 _ "3
3



(5) (20 points) Use the given set of vectors to answer the questions that follow.
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Vi = 1 s Vo = —1 s V3 = —1 s Vy = 0
1 1 4 2

(a) Is the set {vy, vy, v3, v4} linearly dependent or linearly independent? (Justify)
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(b) Determine the vector 2v; —vy = 2 |- 0 =
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(¢) Is vz in Span{vy, vy}? (Justify)
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(d) Letb = (2,—2,0). Find a linear dependence relation for the set {vy, vo, b}
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(6) (10 points) Find the solution set of the linear system of one equation 2x; — 6z5 + 23 =0
and express the solution in the form Span{u, v} for some vectors u and v in R?
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(7) (5 points) Let u, v, w be vectors in R®. Find a linear dependence relation to show that the set
{u,v,w, 0} is linearly dependent. (Here, O is the zero vector in R®.)
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(8) (15 points) Determine if each statement is true or false. If a statement is false, give an explana-
tion or example to show that it is false.

(a) If the equation Ax = b has infinitely many solutions for some nonzero vector b, then the
homogeneous equation Ax = 0 has nontrivial solutions.
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(b) Any linear system of n equations in n variables has at most n solutions.
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(c) The homogeneous equation Ax = 0 can have no solutions, one solution, or infinitely many
solutions.
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(d) If the set of vectors {vy, va, v3, v4} is linearly independent in R™, then n < 4.
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(e) Let A =[a; ay -+ a,| be an m x n matrix. If Ax = b is consistent for some vector b in
R™, then the set {a;, as, . .., a,, b} is linearly independent.
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