MST 205 Name (Print): _ L7
Spring 2022 ¥:
Exam #1

02/09/22

The following rules apply:

o If you use a “fundamental theorem” you .
must indicate this and explain why the theorem el Rty o
may be applied. ] e

¢ Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat- 2 15
tered all over the page without a clear ordering
will receive very little credit. 3 15

e Short answer questions: Questions labeled as 4 15
“Short Answer” can be answered by simply writ-
ing an equation or a sentence or appropriately 5 20
drawing a figure. No calculations are necessary or
expected for these problems. 6 5

e Unless the question is specified as short an-
swer, mysterious or unsupported answers 7 o
might not receive full credit. An incorrect
answer supported by substantially correct calcu- 8 10
lations and explanations might still receive partial
credit. Total: 100

Do not write in the table to the right.
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1. {15 points) (Short Answer) Determine if the following statement is correct (C) or incorrect
(I). Just circle C or I. No need to show any work. In order for a statement to be correct it
must be true in all cases.

C @ If A and B are n x n matrices then (AB)? = A2B2,

C If A is an n x n matrix satisfying det(A) = 0 then the equation AZ = 0 has no
solutions.
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@ I If Ais an n X n matrix then det(A?) = det(A)2. 3 PbM‘T‘% \)N‘ rﬂ’bk/""

C @If A is an n x n matrix satisfying A2 = 0 then A = 0. » No )70(4%6\ C rwlsd"n

@@If A is an n X n matrix satisfying A% = I then A = I.

2. (15 points) Find all possible solutions to the following system of linear equations or state that
are no solutions.
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3. (15 points) Let
1 2
4 3 1 0
4- [g ;1]7 s=[; il o=z 3

Compute the following or state that the computation is impossible.

(a) (5 points) —3(C — 2B)
) ALY )
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(b) (5 points) AB

Vsl =( 85 ¥-5 No vnl&rmdi»y.
[:‘1" 2y Y2013 1%
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(c) (5 points) BA.

Ns + Possible.
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4. (15 points) Find the inverse of the following matrix or state why it is not invertible.

101
A=110].
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5. (20 points) Calculate the determinants of the following matrices where a, b,c,d, e, f are con-

stants.
3 0 7
(a) (5points) A=]12 5 0
-1 0 5

de-(A)= mc«( [;3 571\)-_, c (-5¢7)="10

=

a a®
(b) (5 points) B = a a®
a a?
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{¢c) (5points) C= |0 2 5 -
0 0 3 ~| sl wistuieg
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0 a 00
. b 0 ¢ 0

(d) (5 points) D = 0 d o el
00 fO

det()= ~a,de%—({‘;<;\q\)
0% o0
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6. (5 points) Short Answer: Suppose A in an n X n matrix. Write down the fundamental
definition of what it means for an n x n matrix B to be an inverse of A.

bAzI’. B ~ Yb\w\- TE Iney On\/ heve owe ‘-’1"0‘H~x

A’B:I *Thore are ody o b arsners Haor stvlria
ME]M- provide. No 'urm\ Codie UF Complortly
\th[,

7. (5 points) Suppose A and B are n X n invertible matrices. Show that

# We will sc<
Wwhn we 701’

- -
%A-A'BZB‘I)B: 34'821‘ here . oo

(AB)")=B"1471,
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8. (10 points) For what values of a does the following system of equations have zero, one, or
infinitely many solutions?

1+ z2 + x3 = 4,
I3 =2,
(a* —4)z3 =a - 2.

Xy=2
2 (a*%)2zqa-2
T+ a=2 we gt

X, + X, x =% |
Y X, = 2-AR,y -¢ T €34 el oL Solugians.
« 2

Othirwie we Moyt hauvt
Zﬁﬂ"Z)(,a.‘\"Z\::q-’z,
. = 2art= |
= az=-3
I‘G nN=2 or a:-"% wit have Tnfiaitl 0 v b ot S0t aes
Oteirwise wi hive pone,



