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Math 2568, Exam #1-Part |, Fall 2014

i
\

Instructions: You may not use a calculat$r on this portion of the exam. You should show all work and

use exact answers. |
\

1. The system shown below is in vefctor equation form.
a [ S+ ] =[]
a. Write the equation as a syste‘;m of linear equations in two variables. (3 points)
Xy +Byr=-3
2Kt X2z =R

b. Write the system as an augm;ented matrix. (3 points)

“Z 1 | ~3

c. Write the system as a matrix equation. (3 points)

[ 3] = (5

d. Solve the system, by re‘fiucing the matrix with row operations. Write the solution as
a column vector. (6 points)
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e. Use the solution you obtain
combination of the vectors

d and graphically represent it on a graph as the linear

12] and [ﬂ (8 points)
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2. Suppose that the matrix A = I _1] is the coefficient matrix of a
00 0 00 O

homogeneous system that is already partially reduced. Finish reducing the system, and then
state the solution in parametric form. (8 points)
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3. Determine if each-statement is True or False. (1 point each)
Every elementary row operation is irreversible.

b. @ Two eqqlvalent linear systems can have different solutions.
e |
C. F The reduced echelon form of a matrix is unique.
d. @ A homoéeneous system with free variables has only the trivial solution.
‘ \
1 .
e. Q F If vector X is a linear combination of vectors ¥;, then ¥ is in the span of

(s, 7)

Any set of five real numbers can be represented as a vector in R*. 4. ’(E_ (ca_,‘r

@

g. L) F If A has a pivot in every row, then AX = b has a solution for every binR™.
11 % % * 1 % % %
h. @ F Both [0 1o« *] and [0 0 1 *] are matrices in echelon form.
0i0 00 0 0 00
S :
i. ( T ) F IfTisa Iiinear transformation mapping R*~R?, then it can be

represented by a 5x4 matrix.
T . . . e A
If {1, U, X, Z} is linearly independent, then so is {u, v, w,x,y,z} .

@ A homo%eneous equation is always inconsistent.
|

F {6} isa siubspace.

cannot be one-to-one.

T
T
\
m. @ F A linear transformation defined by a 5x6 matrix can be onto, but it
©

n. F If two sp?ces have the same number of basis vectors, then then are
isomorphic.
. |
0. T F The pivot rows of a matrix are always linearly dependent.
p. T The null 75pace of an mxn matrix is a subspace of R™.
g. T @ If Aand B are row equivalent, then their column spaces are the same.
e darrenoudn
r. ( ) The vector space Pn.iand R” are isomorphic. nel p
| '2_ ~ 'n

s. F A lmearlyi independent set in a subspace H that spans the space is a basis

for H.
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The kernel oi‘ a matrix is a subspace of the domain of the matrix.

{D F An isomorpﬁmism is a mapping that is both one-to-one and onto.

T @ The third standard basis vector e in Py is t3.

€% de Bk 1%

(i), fori>j e 412 paseh
4. Write a matrix D with entries dijlz 0, fori=j . (5points) veele
=), fori<j
oC. f
ol -l «Z -3 du di A d
%;' :. .;' ';2 = | dor daa d2z3 day
| o ds\ o A3

du) A dus duy

5. Define the following terms as coﬁmpletely as possible. (4 points each)
a. What does it mean for a Imear transformation to be onto?

1 dirsss Hanafon o m%m ohenp
4 sebokion 1o ARV for ary B ik R

b. What is a projection transformation? Give an example of it.
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6. Perform the indicated row operations on the matrix {2 -4 —4]. Base each operation on the
5 0 -1
original matrix, not in succession. (9 points)
a. Add(-DR;+R, |—= R,
Z | % |
S —% =5
s o —
e o1 ‘
b. MultlplyERz - ]}Z-;__
2 4 |
\ =2 -1
S ©=|
c. Exchange Ry & R3 !
|
s o -|
2, M =4
2. % |
\
Lo . a bl lrad 01. . o
7. Deteermmelfthetransformatloan:szz—>M2x2,T[C d z[bc 0] is linear or not. Ifitis,

prove it. Ifitis not, give a countT:rexampIe. (6 points)
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Math 2568, Exam #1-Part I, Fall 2014 |Name {C g\(

Instructions: You may use a calculator on this portion of the exam, however, | cannot award partial

credit where you show no work, and all answers must be justified in some fashion. You should show

reduced matrices obtained from the calculator together with their interpretation where appropriate.
!

1. Based on the graph below, solvé‘, the system for the circuit flowing through each loop. The
resistance is in Ohms. (7 points)!
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2. The vectors {[g] , [ 11‘ ) [ 22] , 31]} a portion of (or all of) R*. Determine how many
21 L1 2 3

dimensions arein the span of the vectors (i.e. how many linearly independent vectors are

there)? (5 points)
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answer in radians. If the resyjt is not g standard angle, round to 4 decimal places, (5 points)
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4. Determine jf the linear transformaﬁion represented by the matrix 4 = [HZ 1 3] is one-to-

| 3 0 1
one, onto, both or neither, (5 poinlts)
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I E : . — 3 = _‘1
5. The matrix4 = B 14] isa sheartrpnsformatlon. Plot the vectors 7 = [__2] and v = [ 5 ]

before the shear transformation ang after applying it. You can use the same graph if all the

vectors are properly labeled. (7 points) = _— 3 _ 31-3]' [:H
)= AR - [o t][% et R

TE@AV= [T [032) 1]
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6. Describe in your own words hOV\j( Nul A and Col A are related to each other (or contrast with
each other). (4 points) .

NUJLA@OLMW ‘Tﬁ.ac{,oyuwa;mﬁ

W detevmntd by The ggmm%-l
&14,/110.5%&6@@0“{‘”’” :
v relaod Psongln Din CelA + dum Nd A = 0

= ~
7. Determine if the;e following sets are linearly independent or dependent. If the sets are ﬂ Ar-
dependent, find a basis for the subspace spanned by the vectors. Is the set a basis for the entire
vector space? (R® or R? or P; respectively) (4 points each)

0 2111114 3

- ([ © © o &
=1l |3 11|-1]] 4 %
2 0 1 2 0 o o '\ o
5 6413110 1 0 o o 1

B ot s
Conet & beaes [
basss for svlagpac co 2&; [2’-‘]%

c. {4—-t?6t+t?2—t3t3+1} P‘s
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1 2 -3 4 0 1
= = w210 3 4 -1 1 1|4 - -
8. Given the matrix 4 = 2 3 2 1 -2 0‘, find the following:

-10 1 -1 1 0 =
a. Findan expllat description of Nul A. (6 points) VVJ-b-'-'-"-:? f.!) © g g —%l{ V’L“{
o | o
(o] C

|
° Yer Yoz
X, = 5/%("1 Ke —+ :/"4:.( Xe ° }*/?z;u 5
I T I ~—
Xo = T 722 s 22 i
Xs = ";yt{ x0T }/‘( e . S;“/(H —ij‘f
! = -% 2
X4 = - Yo s - X X= _.){:'L Xs ¥ ‘Y: Ne
| =9 Y
Xs = As lu T
. Ae L o I

b. Find a basis for Col A. (3 points)

Ke = Pﬂ 3
[ -l -~
)

9. For each of the following questi$ns provide a short explanation with theoretical justifications.
(4 points each) \
a. What is a diagonal matrix? lpeflne it and give an example.

&Wi malvort ane WM’IMWM
MWJ et bo’/ﬁ-guﬁufk art The sams ou,®aa
and all s Ther pvner &ne 2er0, ,

(&

b. Explain why R3 is NOT a subEPpace of R*.
rectin o R are dilin mnesd oy veclss oy 3
W [] Wu@cﬂdw%‘f koo f comprdl
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