
Math256g,Ex%

l?'1,,f-lio,.li;il il;ffJi::."#?;,i:il,,1o, "n Nor use a calcurator show allwork Answers must
-  5 x " = l

= l0 , write the sysfem as:-6x, = -3

c. A matrix equation. (2 points)
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d. SoJve the system using the augmentpd r?r2rriv a^ j ._-solution of the llati1 

and row operations. State whether thewhether i f f inconsis tent . | f thesystemisconsic to^+.*^*^

b. A vector equation (2 points)
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combination is not possibre, briefry exprain why. (3 points eactr)
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4. Use matrix murtiprication to determine if  f  = 
[ 3 J is a sorution to the system
L-2J

) . (S points)

tTlrsl= tJ;3J = Lll

t/tt^o, ;tt W.rJ/- 6

s' Graph the vectors d = 
[l] and. fr = 

[?] and labet which vector is which on the graph. on thesame graph arso prot the foilowing and-raber each part crearry: (10 points)a .  i l + f i
b, 3il - zi Lr,l .r L.u"l = [-tl
c. rora = [f 
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d. Rotate d through a counterclockwise angle of f
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Deterffif each statement is True or False. (2 points each)
a' q-, F Every linear transformation on a finile vector space is a matrix

transformation and every matrix transformation is a rinear transformation.
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l f  A is a mxn matr. ix that has n pivot columns, then the equation
Ax = b is unique for all b in fr, . -) ; rcd:pgxAV*"F

-h..- 
[* o-!] 6 0n ftto sVa-,- 
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lf A is a 3x3 matrix, then the transformation i l+ Ai mustbe one-to_one
and onto.

Matrix mult ipl ication is associative.

The result of mult ipl ication between a 2x3 matrix and a 3x2 matrix
results in a 3x3 matrix.

l f  a system of equations has a free variable then it  has a unique sorution.

lf A is a 2x2 matrixfor a projection transformation, it is not invertible.

The equatio n i  =i+ r i  describes a r ine through f parater to i  .

The mapping defined by the differential operator 
ft i ,  " l inear 

transformation.

The pivot positions in a matrix depend On whether row interchanges
take place.
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0 1 0

1 3 0

0 0 1



f nstructions: on this portion of the exam, you may use a carcurator to perform elementary matrix

:i;Jili:lir.*:lXl,t"rli'.?:;il:" 
with work (reproduce the reduced matrices r,.o' vo* carcurator) or

r. Find the general solution to the system )x, 
- 2xt + 4x, + 5xo - 2

L-x, + x, - 3x, * xo =, 
' State whether the

solution of the system is consistent or inconsistent. lf the system is consistent, state whether itis independent or dependent'  write an independent solution in vector form; write a dependentsolution in parametric form. circle the pivots of the reduced rnatrix. (6 points)
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as a l inear combination of the corumns of A;if  not, exprain why it  is not, and givea vector that /s in the span. (6 points)

lf it is, write b

an example of
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form a linearly independent or dependent set and justify
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SurrL '/frp4"4 ar/a fYe-(ffis a4d {pNok

b' Determine if the corumns of A span R6 . Justify your answer. (4 points)

Jh-o, * sV.*rrt a. SA.mrzittiirudl

,S&?,ni fKkbt M. S pwuh 4-aarL,,/bf- 6 ,

c' Use the information obtained in parts a and b to determine if the linear transformationT: i e Rs '+ Ai e R6 is one-to-one or onto. Justify your answer. (4 points)
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Give tf e inverse matrix used. (6 points)

3 .  L e t A =

a.' Determine if  the columns of A
)/our answer. (4 points)
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5' Not all linear transformations can be written as matrices, such as the derivative operator,because they operate on an inf inite dime-nsional vector space (the set of al l  possible functions);however' i f  we l imit such operators to a f inite dimensional space, we can write the l inearoperator as a matrix'  consider the space P3 defined as the set of al l  polynomials of degree 3 orfess. These polynomials of the form p(t) = ao r art I art2 + art3 can be written as a q_
dimensional vector, since al l  their components can be deterrnined by a set of 4 constants.a. Write the general polynomial p(t) above as a vector in R4. 13 points)
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b' Take the derivative of p(t) and write the resurting vector (now in pz-R3). (3 points)

7'tr)= a t + f lnsL

c' create a matrix l inear transformation capable of transforming the vector in part a to thevector in part b, i .e. f ind A such that I _ Ai = 1. 1S pointsy
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The invert ible matr ix theorem states that several  statements are equivalent to matr ix A beinginvert ible '  Name 4 of these equivalent statements (so far there are L1 to choose from). (g points)
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7 ' Using the current diagram below, create the system of equations needed to solve for all 4 loopcurrents' solve thue system' lf needed, round the current valpes to two decimal places. (g points)

lTI, -f,fa -.LTa= 3c)
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8. Prove that the transformation T defined by the

linear using the definit ion. (9 points)
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b' Use general matrix properties to show that (ABC)r = cr,Br Ar . d],* [u.2- nrllrrr;.-

I /

[ (rtQcl' = c'(+BY = C(wr*) : c-i:rlilL\-

c' lf A is a 5x3 matrix with three pivot positions, does the eqgatio n Ai =d hru. a solution? lfso, is it trivial or non-trivial

9' Answer the following questions as fully as possible, and justify your answer. (3 points each)a' Explain why an nxn matrix can be both one-to-one and onto, but an mxn matrix where m+ncannot be.

is invert ible. Explain ryhy or why not.
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