
MATH 544 (Section 501) University of South Carolina 
Prof. Meade Spring 2010 

Exam 1 Name: K-e.j _ 
19 February 2010 SS # (last 4 digits): _ 

Instructions: 

1.	 There are a total of 6 problems (not counting the Extra Credit problem) on 6 pages. Check 
that your copy of the exam has all of the problems. 

2.	 No electronic or other inanimate objects can be used during this exam. All questions have 
been designed with this in mind and should not involve unreasonable manual calculations. 

3.	 Be sure you answer the questions that are asked. 

4.	 You must show all of your work to receive full credit for a correct answer. Correct answers 
with no supporting work will be eligible for at most half-credit. 

5.	 Your answers must be written legibly in the space provided. You may use the back of a page 
for additional space; please indicate clearly when you do so. 

6.	 Check your work. If I see clear evidence that you checked your answer (when possible) and 
you clearly indicate that your answer is incorrect, you will be eligible for more points than if 
you had not checked your work. 

Problem Points Score 

1 18 

2 16 

3 20 

4 20 

5 16 

6 10 

Extra Credit 10 

Total 100 

Good Luck! 
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1.	 (18 points) Identify each statement as either True or False. You do not have to justify your 
answer to receive credit for a correct answer, but some explanation might make you eligible 
for some partial credit for an incorrect answer. \ \ \ 

C'Q\.l \,G\ V'\P',Vt 

(a) ~ Any system of n linear equations in n variables has at most n solutions. ~ 00 * 
ur,s<> I\.lig." 

(b) .,- If a system of linear equations has two different solutions, it must have an infinite 
number of solutions. 

- ~ ~1- -oJ. M'O£'"t
\ -,-, 

(c) If a system of linear has no free variables, then it has a single solution. ttN- sol",-,\.'h~ . 

(d)	 'I If an augmented matrix [A b] is transformed into [C d] by elementary row
 
operations, then the equations Ax = band Cx = d have the same solution sets.
 

(e) -f- The equation Ax = 0 has the trivial solu~ion if ~nd. 0r:-~Y. if there are no. fn~, I 

vanables. ~~-.M)~~ LyV"'-~~ ~WCM11 \.-..0'-& +1,-..l,.h\'Jh:J{ &-D\ lA, 

(f)	 .\If A is an m x n matrix and the equation Ax = b is consistent for every b in
 
Rm, then A has m pivot columns. ~~\\r=A Iv, e~\ ~)
 

~~ o..-t M. n..·'W.... 

(g)	 --r- If an n x n matrix A has n pivot positions, then the reduced echelon form of A 
is the n x n identity matrix, . . c... 

""3 \i-L(~I ","\;R 
(h) '\ If {u, v, w} is linearly independent, then u, v, and ware not in R 2 . 'fv"\V-,\.-\c,..Q.. }l.;/v,. 

,-r-	 &J,p.tv..olt.d . 
(i)	 I If u and v are in Rm, then -u is in Span {u,v}'. r ~ .,~
 

~ - 1..-"" ,,-"" J 11 ' , 6 G'~V:- tV.
 -	 Lt ~ - V 0\- U V \~ c--. .lV- ",. ~"'-M. , 

2.	 (16 points) Determine whether each of the following formulas is True or False for all scalars 
a and b and all n x n matrices A, B, and C . 

.--; 
(a) I (A+B)C=AC+BC 

(b) (A + B)(A - B) = A2 
- B 2 

(e)l (AB)-l = B-1A-1 

(f)	 _ ~(aA + bB)T = aAT + bBT 

(g) f" (aA + bB)-l = aA-1 + bB-1 

(h) 'I 
~ 

If AB = BA and if A is invertible, then A -1 B = BA-1 . 

.A~;::~A ~ 1\'\ A~ A-v[b A 11 '-2 l- \ A-'~ l I-I -\10 
~	 =A-\~ 9V'C\'-f~ ~ i"\:- . ~ ~ 1\ ~ Ao, 
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3x + 5y 2z 17 
3.	 (20 points) Consider the system of equations x + y 5 . 

3y 3z p 

(a) Write the augmented matrix, then perform appropriate row operations to obtain the row 
echelon form. 

0 3 

®,- 3(b)~,~ [' ~ e
5	 -\ 

c ~_	 \ 
0 

o o 

(b) For what (if any) value(s) of p are there 
NOTE: For at least one of these categories the answer is "No values of p". 

i. no solutions? 

ii. a unique solution? 

iii. exactly two solutions	 , r, ",,' I " ( )\ 
\ I· \r I cl~ O'AL VJc~ ~'\.,\ (). J

\'\SL~ ( "i S'v\. ~~\Aj 4-\..C~ a!L~ "i ~\..r-. ' 1 

iv. infinitely-many solutions? 

(c) For any value of p for which there are solutions, what is the solution set? c_ 

, , I' r, ,. [' 0\ '-\ JWk/\~ -= "3 ~~ r--LJ.;.;.uol ec"'-l~ ~u \,s ~ t _ \ \ 

D () O.:::J 

)(1;: ~ - )(,~ 

)( l. = '4..)(.::s 
)( S :.=. )(,.) 
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4. (20 points) Find the inverse of the matrix A = [~ ~ ~ ~]1 0 1 0 . 

~ 0 D 0( \ 0\\ 
, \

\ , 0 i 0 ' D D 6 o 0 \ ()o j 0 

o
\ 

L '3 S o 0 0 l 
\ 

o 2 3 3
 
NOTE: All entries of the inverse are integers.
 

\0 \ \ \000 

C\ \ OD \O() 

o cO-I ~l <) \ 0 

07_ 3 _3 000 \ 

®~ ~ 
> 

\,0
l 0 I02

, 
, 0 

3 '3 

, 0 

0 \ 

0 0 

0 

<> 
v 

,,:,) 

0 

0 ~ \ -\ 0 () 

" 0 

~ 
0 ..:;) 

@-Z@--® 0\ Q 00 

-@ 
0;-

0 0 '3 0 -2- 0 ~l
0 -\ 0 .. i *\0 c..'1 0 

0 0 C 0 
@ .. ~®._">@) 0 

c \ 0 000 
>- \ 

-3 -2... ~ i
0 l 0(]) <.~-® 

~\ 0[~ "

, 

\0 'U 

, c) '0 D 3 2. -2 -~ 
6) '-®'~cD 

....3 ._\"3c to '3iP 0 

G)-®-~ '3-2.0 -30 

0 \ 
~\ 

c 
\ 0 0 

0 0 

... 2- .- I 2.~ 

~ :3 '3 ~3 -~A-\ .... --2.... '3~3 \ 
--\\ <0 0 \l[3 2. -(-Il-2..o 3 3 -,.3 

(o -3 -, 3 

.3 l 0 -l o 

~ (~ ~ Q~ ~l' -~
 o 0 

Q \00 
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[I -2.. -'] ®.(Q~Q 
\~ 

-2... -,'1®-"@-lD [ \ 
-"L 

-\ ;J \ ~ - ')P' 0 \ 
-(~J 

3 
D\L 0 o 

---!f3 ~ @-~<D- <is a4.... 2

~=-,-.u-~ "''-i~~'''''' \t LoA~'<!.iJ, ~\n.. S<lL....J-~. 
&e e7" 

~ ~k,.l~ ~'. )<. 'I...=.. ~ 

)( t -- -- \ .(- 2..)<.~ ~ - \-\-(., ~ C. 

(b) Explain why this T is not onto R 3 . 

. "1L(~ ~u \- 6 (.~-cR kc~ ~ \\. v'-J6{ C-'. 

<.v-<..1>"'0.\- ,\A ~"-C-~ 0-\ --\ C.... "'3 ""ws,.. C~.t.d I ,-"",--J... 
~ ~~\I\,~\...N\.~ ~\k c~~~'1~) .j 



Extra Credit (10 points) Write the reduced echelon form of a 3 x 3 t' A3 0 rna fIX such that the first two columns 

of A a,e pivot columns and A -i] ~ [~ ].
[ 

\\u.- ,...ukLUl ",c.kl,,,,,- "-'>0-- os\- '" 5><.3, ""'--\.--)< ,,",~-1l

\J.. ~ ,t~-\- L <...OLu......."'-~ '"l t>
 

\ CJ G...l o l b 
[ DOC- . 


