Math 2568, Exam #1, Part |, Spring 2015 Name K_C/\r
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Instructions: Show all work. You may not use a calculator on this portion of the exam. Give exact
answers (yes, that means fractions, square roots and exponentials, and not decimals). Reduce as much
as possible. Be sure to complete all parts of each question. Provide explanations where requested.
When you are finished with this portion of exam, get Part |l
) ; 2x 5x, =7 . . .
1. Write the system of equatlons{ x1 + 2 2 -8 as a) a vector equation, b} a matrix equation, c¢)
14Xy =

an augmented matrix. (6 points)
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2. Row reduce the system to obtain the solution = [x;] (6 points)
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3. The‘solution to the system x; [_21] + %, 3] = [g] Bi= [_12] Represent the solution

graghically on the graph below. (8 points)
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4. Detarmine if each statement is True or False. {2 points each)
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Two matrices are row equivalent if they have the same dimensions.

Two fundamental questions about linear systems is about existence and
unigueness.

1 * * * 0 1 % =
Both [0 1 = *] and [{) 0 = *] are matrices in echelon form.
0 0 01 0 0 10

The reduced echelon form of a matrix is always unique.

If two points corresponding to two vectors line on the same line, then
the vectors they represent are linearly dependent.

The span{i, 7} is just the lines passing through the point % and the
origin, and the line passing through the point # and the origin.

The equation A% = b is consistent if the augmented matrix representing
the system has a pivot in every row.



F The solution to the system A% = b is of the form # = p + t¥ where ¥ is
any solution to the system A% = 0. !
@ A homogeneous systems of equations can be inconsistent.
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IR F Matrices of the form [0 d] isa subs‘pace of M,,.

F The function f(x) = 0 is a subspace of P,.

F A vector is any element of a vector space. Specifically, a polynomial is a
vector because the set of all polynomials with highest degree n, B, isa
vector space. W

m. T @ R3 is a subspace of R,

F If two spaces have the same number of basis vectors, then then are
isomorphic.

F The column space ofanm X n matri>J is a subspace of R™,

@
0. @ F The pivot rows of a matrix are always! linearly independent.
T

A linear transformation defined by a §x4 matrix can be onto, but it
cannot be one-to-one.

r. T @ A set of vectors are linearly independént if none of the vectors in the set
are multiples of any other vector. [l ne m_jawmo‘ oo
S. @ F A vector space has infinite dimensionsi if there is no finite basis for the
space. 1;
|
t. T @ The kernel of a matrix is a subspace of the codomain of the matrix.
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Determine if the following sets are subspaces. Be sure to check all the necessary conditions or
find a counterexample. (5 points each)

RO e P e I Y

o Gubapace ;
ot la dupor nddidss GO £o



b.. The set ofall odd functions, e f(~x) = ~f(x),
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¢. Polynomials of the form p(t) = (t — 2)(a + bt + ct?) as a subspace of P;.
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X1 X1 — 2x,
6. Determine if the transformation T <[x2]> = [ X, —3 ] is linear or not. Ifitis, prove it. Ifitis
X3 2x1 — 5%, |
not, find a counterexample. (6 points)

AoF frear .
78 (D) [0 5]

2(0)-Slo




Math 2568, Exam #1, Part II, Spring 2015

Instructions: Show all work. You ma
calculator problems, shq
(ves, that means fractio
to give a decimal answer.
directed to. Be sure to ¢
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Yy use a calculator on this portion of the exam. To show work on

w the commands you used, and the resulting matrices. Give exact answers

s, square roots and exponentials, and not decimals) unless specifically directed
This will require some operations to be done by hand even if not specifically
omplete all parts of each question. Provide explanations where requested.

[

1. Consider the linear transformation matrix A = E _31] On the graphs below, graph the

» along with A%, AV. Describe in words what the transformation
appears to do to the vectors. (6 points)
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x1+2x2—x3—4—x4+x5+2x6=0

2. Find the nullspace of the system {4x1 - 3x, +5x5 —x6=0. (9 points)
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3. Determine if the following sets of vectors are linearly indepe,rj‘ldent. Then determine if they form
a basis for the specified space. Explain your reasoning. (5 points)

T ittt sttt

1
1 lg])

d. {1—1t23~2t,5¢ + 7t} P,

% G[HIBILY Aot 62

@aWﬁf@Wﬂ“

vamophech B

o Bi-t-0ha-onn (EVe -2kttt
| (£ = |- 3kast -t
1 !

R e o

womovpluc h R




|

Suppose matrix A is a 6x8 matrix with 5 pivot columns. DetJiermine the following. (12 points)

dim Col A = 5 dim Nul A = 3
dim Row A = 5— If Col A is a subspace of R™, thenn = %
Rank A = 5_ If Nul A is a subspace of R", then m = @

3

. Write a matrix to determine the loop currents and use your calculator to solve the system.
Round your answers to two decimal places. (10 points)
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