Math 2568, Exam #1 — Part 1, Spring 2013
Instructions: On this

portion of the exam, y
be supported by wor

OuU may NOT yse g calculator. Show all work. Answers must
k to receive full credit, ‘

Yo = Sx, =1 ‘
1. Given the system of equations 2x, +4x, =10, write the system as:
=3x, ~6x, = -3 |

a. Anaugmented matrix (2 points)

b. Avector equation (2 points)
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C. A matrix equation, (2 points)
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272 dent. Write an independent solution in vector form;._
GHITIon in parametric form. (5 points)
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2. Given A={_32 } find 4~ . (5 points) 71} s't'l‘f [9 1
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3. Given 4= ,B= ,C =] =8|, compute the following, if possible. If the
-1 5 4 2 0 4

combination is not possible, briefly explain why. (3 points eacﬂ1)
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4. Use matrix multiplication to determine if # = [

d.

X, —3%, =9

2%, =2x,-Tx, =10

—Xx, — 5x,
Y =F
6~ -S

. (5 points)
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Graph the vectors 7l = [é] and ¥ =>[

same graph also plot the following and label each
a.
b.

C.
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Po] v {3,9] =[—1b]

For4 = [(1) ﬂ, plot AD

Rotate U through a counterclockwise angle ofi—”
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] and label which vectbr is which on the graph. On the
part clearly: (10 points)
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6. Determine if each statement is True or False. (2 points each) ,
a. @ F Every linear transformation on a finite vector space is a matrix ‘
transformation and every matrix tranﬁsformation_ is a linear transformation.
I

b. “'\T F If Aisa mxn matrix that has n pivot columns, then the equation

— AXx =D is unique forall b in R” . =) ,@fw_mbé (‘m&tp—m‘i@v&f
C. T r F '__J' If Ais a 3x3 matrix, then the transformation ;cl—) A; must be one-to-one

P and onto.
d. @ F Matrix multiplication is associative.
e. T |\f) The result of multiplication between a 2x3 matrix and a 3x2 matrix
Nt results in a 3x3 matrix.

f. T @ If a system of equations has a free variable then it has a unique solution.

g. @ F If Ais a 2x2 matrix for a projection transformation, it is not invertible.
@ F The equation x = ;+z‘; describes a line through ; parallel to v.

2 5 4
i. T :: F ) =1L =3,L]0/, 2 |forma linearly independent set.
3 711111
- T\"'\r F The mapping defined by the differential operator % is a linear transformation.
k. T @ The pivot positions in a matrix depend on whether row interchanges
take place. 3
~ 1 01 0 =2
k (T ) F The linear transformation given by A=|0 1 3 0 1 is onto.
o 0001 5
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Math 2568, Exam #1 — Part 2, Spring 2013

Instructions: On this portion of the éxam, you may use a calculator to perform elementary matrix
operations. Support your answers with work (reproduce the reduced matrices from your calculator) or
other justification for full credit.

X, —2x, +4x3+5x4 =2

1. Find the general solution to the system { . State whether the

X +X, ~ 3x,+x, =7

solution of the system is consistent or inconsistent. If the system is consistent, state whether it
is independent or dependent. Write an independent solution in vector form; write a dependent
solution in parametric form. Circle the pivots of the reduced matrix. (6 points)
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2. Determineif b= is in the span of the columns of A4 = . Ifitis, write b
2 -4 2 5 9
-6 I 3 0 6

as a linear combination of the columns of A; if not, explain why it is not, and give an example of
a vector that is in the span. (6 points)
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a. Determine if the columns of A form a linearly independent or dependent set and justify
your answer. (4 points)
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b. Determine if the columns of A spanR°®. Justify your answer. (4 points)
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C. Use the information obtained in partsaand b to determme if the linear transformation
T:% € R = A% € R%is one- to-one or onto. Justify your answer. (4 points)
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4. Use an inverse matrix to solve 4 — 3%, +x, + 4x, =-5. Give tl*ﬁe inverse matrix used. (6 points)

2x,—3x, +4x, =8 /L)(/b >
Il 0-2 ‘
A= ‘334] S >< = ©

2-24 . =

~ _— [

1t [ f |
4 = . R

T :/;‘ y?.

N

?



5. Not all linear transformations can be written as matrices, such as the derivative operator,
because they operate on an infinite dimensional vector space (the set of all possible functions);
however, if we limit such Operators to a finite dimensional space, we can write the linear
operator as a matrix. Consider the space P; defined as the set of all polynomials of degree 3 or

less. These polynomials of the form pt)=a,+at+at® + a,r’ can be written as a 4-

dimensional vector, since all their components can be determined by a set of 4 constants.
a. Write the general polynomial p(t) above as a vector in R*. (3 points)
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b. Take the derivative of p(t) and write the resulting vector (now in P,~R%). (3 points)
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C. Create a matrix linear transformation capable of transforming the vector in part a to the
vectorin part b, i.e. find A such that § Ap = p’. (5 points)
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6. The invertible matrix theorem states that several statements are equivalent to matrix A being
invertible. Name 4 of these equivalent statements (so far there are 11 to choose from). (8 points)
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7. Using the current diagram below, create the system of equatjons needed to solve for all 4 loop
currents. Solve the system. If needed, round the current values to two decimal places. (8 points)
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8. Prove that the transformation T defined by the T: # A% for the matrix 4 = [ J is
linear using the definition. (9 points)
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9. Answer the following questions as full

a. Explain why an nxn matrix can be
cannot be.
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b.  Use general matrix properties to show that (ABO)T = CTBTAT. P . W’
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Y as possible, and justify your answer. (3 points each)
both one-to-one and onto, but an mxn matrix where m=n

c. IfAis a 5x3 matrix with three pivot positions, does the e

quation Ax =0 have a solution? If
S0, is it trivial or non-trivial
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d. Determineifthematrix| 0 0 0/is invertible. Explain why or why not.
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