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Department of Mathematics — University of Tennessee
Math 251 Matrix Algebra I

Test 1 Practice

Name: So lMl’fOV\S

Time allowed: 50 minutes

Instructions:
e Calculators are not allowed.
e All electronic devices must be put away.
e Answers with insufficient or incorrect working will not receive full credit.

e Simplify answers whenever possible.

Page | Points | Score
2 10
3 10
4 10
5 10
6 10
Total: | 50
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1. (10 pts) Decide whether each statement is TRUE or FALSE. No justification is required.

e BEvery homogeneous linear system is consistent.

True.
. of . .
e The matrix is in row echelon form.
01 1

Trwe. (Wfs is  row echelon [orm, but nob reduced row echolon
form)

e If A and B are square matrices of the same size, then (4 + B)? = A% + 2AB + B2
2_ .2
False. ((A $B) A+ AB +BA + B )
e If AB is defined for matrices A and B, then (AB)T = BT AT.

Trae -

e If A and B are invertible matrices of the same size, then A + B is invertible.

False. (Q,% A=T and R=-I are -‘vwerl-c“(, but A+B=0
s wob mvuh‘:(e..)

e Every elementary matrix is invertible.
Tme.

e If A is invertible, and a multiple of the first row of A is added to the second row of A, then the
resulting matrix is invertible.

True. (e(u'\mluns row epzmh‘ms Ao n_n;l' amr," -'ﬂvefhbi’f "3)
e It is impossible for a system of linear equations to have exactly two solutions.

True.

—

e The transpose of an upper triangular matrix is upper triangular.

E:ﬁ"_s';' (‘H\«'s resulls v a  lower J-n‘awsu'ar w\a""""’

e If b is a non-zero vector, then T(&) = Z + b is a linear transformation.

E‘_‘_‘Sf_' (T is  wneibher leosmeous nor au(pl-l-ive)
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2. (8 pts) Use the Gauss-Jordan elimination algorithm to solve the linear system.

204+ 6y —4z2 =2

y+2z2=1
z+5Yy+22=3
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3. (2 pts) Suppose that the augmented matrix for a linear system with variables ,, 2,23, 74 has been
reduced to the matrix below using elementary row operations. Write down the solution to the system.
10 -3 -1 2
01 1 0 4
00 0 0 0
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1 -1 3 1 0
4. (10 pts) Let A= [ J and B = ! :I . Simplify each expression below or explain why it is
2 0 4 -2 2

not possible.
() A+AT = impossible .

B ois s 2x3 wakix  ad AT % a 221 walrix.

Matrices  can °“l‘3 be added £ the dimensions are e,tml.

(b) 42=  impossible .

You cam\o" W\u“’t‘p‘j a 2)‘3 w\al-r:'x Lb x 213 m‘—n‘x,
Mal-n‘ces con onla b?, mull—-‘Ph‘eo( v c ‘H\Q, V\uw.Ler op cp'wr\v\s
in Hw. Qrsi' w\ql-ra‘x e"l,"‘"‘" ‘Ha, numbor a-c foLg it HM.

Secomd  maabrix.
(c) BA= { o { -1 3 ) o -1 3
-1 1 2 o 2 2 1]

\ 2 o ' °
(¢) Bl= —— = ‘
(V- (°)(’7-) 2 | i = '
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5. (6 pts) Consider the matrix equation

2 -5 8 z 10
0 3 4 yl =1 -6
0 0 K-1||z k—1

(a) For which value(s) of k are there an infinite number of solutions? Explain in complete sentences.
k=t This mekes e lagh row/eguabon  O0=0, which gives
o CO"‘ﬁSl‘u\l' ;«69(10!/\ w(u\ one. )C’e,e Vo.rl’a'o\.e,

(b) For which value(s) of k is the system inconsistent? Explain in complete sentences.
k==l This  wakes He lask o /eﬁm’n‘oy\ 0=-2, whth qives
R,
on hM,ov\SfS‘tvt" gag(-ew\ .

(c) For which value(s) of k is there a unique solution? Explain in complete sentences.

e F L The gues o consistert syshun  wibh wo [ree  variables.

6. (4 pts) Find the inverse of the matrix below.

1 0 -2 0
01 0 3
00 1 O
0 0 0 1
'\ o .72 o t 0 e 0
© ' o 2|0 1+ e o
° o ' o|l e o 1 o
o ¢ 0 \ —-n
@ o o | & inverse MLN‘K Vs
\L’Zz”ﬂ;"SRq
\ o 2 o
e -2 o] 1 o o o o | o -2
(] | o o ° ¥ o -3
o o I o e © © o o 0 } o
o o o 1 o o { ' o 0 o L I
I
lg|421+22;
t 2 o o ' o 2 o
© ' © o | & | o -3
o (o] [/ o o o i o
o o | © o ¢



Math 247 6 of 6

Spring 2023

7. (5 pts) Suppose that the matrix transformation Ty is defined by
TA(.’L‘l,.’Ez, .’]33) = (25!71 — .’E3,4.’171,.T1 + T + 3, 51’3)

(a) What are the domain and codomain for the transformation?

The-  domarn s IRS .

RN

TL\.Q, Codomm‘m S Rﬁ .

(b) What is the standard matrix A for the transformation?

72 o -t ]
A - L o o
| i |

| 0 o s |

8. (5 pts) Suppose that the matrix A satisfies the equation ATA = A.

(a) Prove that A is symmetric.

AT = (m‘rM'r = n*(n*)r= a’p = p

Because ﬁ—rzﬂ , He wobix A s s‘jmmml""'c-

(b) Prove that A% = A.



