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PART I. Answer each of the following problems in the space provided for each

problem ( Problem 1 to Problem 4).

1. Find the values of k for which the following system
x+2y —kz=0
—x +3y +k*z=k
—5y —2z=1
has
a. aunique solution
b. no solution
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infinitely many solutions.
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[ 12 points]
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3. Consider the matrix

11 2
o 2 =1 3|
1 2 3

(a) Show that A is not invertible.

ey ¢ ele) = el () [3 points]
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(b) For areal number a, consider the vector b=| a— 2 |. Find the values of a such that
a’+a
Xy
the linear system AX=b (with X=| x, |) is consistent.
[ 7 points]

0
1, ol : 2
C’m&é‘%ﬁ‘ﬁq:wfr (= - \

T S ezt




g -8

(a) Let B be a 3x3 skew-symmetric matrix (B
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—B). Prove that det (B)=0
= Bl=(i), 1B] ayq [6 PO
4 o ’_..g) F:
= 2&iB==
=) dot-R -

(b) Let A be a 2x2 matrix such that A%+A-T1=0. Find A and prove that A
skew—symmetric

N4+ A =

cannot be
[ 6 points]
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PART II. Circle the correct answer for each of the following multiple
choice problems ( Problem 5 to Problem 12) IN THE TABLE IN THE
FRONT PAGE . [4 points for each correct answer, NO PENALTY F OR

A WRONG ANSWER IN THIS PART].

5. Let A be a 3x3 skew-symmetric (AT = —A4) matrix. Which one of the following statements is
FALSE:

(a) AT is skew symmetric

() (A" — A)is skew symmetric 7 [,\ ) k )

:_(‘ci‘,(fl~ — A) is symmetric /U} \w

d a =a =a = 0
(d) 1;' 22 33 ,\7 A ¥\
(e) A" A is symmetric -
v H i {ll [ 4 points]
1 1 01
6. The value(s) of k for the system with corresponding augmented matrix | 1 2 1|0 | tobe
W . - : | 0 1 1k
*’\K\'AYR’L “ 1A 0 \ l
consistent are - = & \ - \‘
b_"/ Y
@ k=1 © | tfe X
a) K= 7 s
—f, +K .
@) k-1 Retls 41 W
(©) k#1 - D { j
(d) k# -1 s o
(e) none of the above B % Fl=C
[ 4 points]

7. Let A be an nxn symmetric matrix. Which one of the following statements is FALSE
’\.__

(a) ATis symmetric A (0 o 6 SYpvne b\C
3AAT+A2+2] is symmetric. /
{(c)A is invertible ~ =0 /(/
(d) A—AT is symmetric ‘6\11\— [’\ - ﬂgj‘ v)nVL/@L

[ 4 points]

8. Let A be a square matrix such that A’=A. Then

- / PR
(a) Aisnotinvertible "i 3 }L \J { A I i)
(b) det(A)=%1 = ﬁ:, T
((€); IfAis invertible then A=A e
(/) A7=A2 e /;:%“-‘\ _ /\T )

(e) None of the above o



[ 4 points]

9. LetA be a matrix of the form

1 01 4
A=| 0 a 0 2
0 b a O : "
\ o\ A \x
o & o - )
Which one of the following statements is TRUE? o ‘g &
O ; e 2 L .
3,;# _a=b=0, then A is not in row echelon form. b Ao =) ” - o L[&G, ‘S’FL'“
5 7 a=land b=0, then A is in reduced row echelon form. ‘ & ST
¢MIfb is not 0, then A is not in row echelon form.
" If a=0 and b=1, then A is in row echelon form.
e. none of the above
[ 4 points]

10. Let A be a 3x3 matrix such that det(A)=2. Which one of the following statements is TRUE?

a. det(A-21)=0. . . .
CE3det(2AY) = det(A"). N( 2 g8 Inl= 1k
c. A'A is not invertible. \L = 2 1{ /L( A L )
d. det(2A) = det(A?). U AR S R i
e. none of the above \P\ \’— \A\ B
[ 4 points]

11. Let A be an nxn matrix. Which one of the following statements is FALSE:

a. If AX=0 has only the trivial solution, then AZX=0 has only the trivial solution.
@ If A0, then the matrix equation AX=Db has a unique solution for all b.

. If AX=b has infinitely many solutions for some b then A is not invertible.

d. If det(A) is not 0 then the reduced row echelon form of Ais L

[ 4 points]
1 3
12. Let vi=| 2 |,va=| 1 |andvs=| 5 | Which one of the following statements is
1 2

FALSE:

(a) Ifvs-vz=cvi,then c=2.

(b) 2vs-4vi=2v2

(c) The only values of c,d such that cvi + dv2=vsare c=2, d=1.
T (d ¥ There exists a real number ¢ such that vs - cv2= 0.
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PART III. Answer TRUE or FALSE only, IN THE TABLE IN THI
FRONT PAGE (3 points for each correct answer, and -1 point penalty for each
WIrong answer)

:.ig

- / o t ;

? 13. If A and B are symmetric nXn matrices, then AB is symmetric. {\ @/ ﬂ = ?)A

N l‘ “14. If A and B are square nXn matrices such that B is not invertible, then AB is not invertible. “5’ [=0 .

: =) A3 1= 150 =C

r{’__A " 15. If A is a non-invertible 3x3 matrix, then the system AX=b is inconsistent

' ) , , 2 1z J

‘[: 16. Every triangular 3x3 matrix is invertible. ( P ) e m X o}

& o ‘1
f_!—ﬂ 17. If A and B are nxn matrices such that A is invertible and (A™'B)" is mvemble then B is invertible. i ? (
An A ~{ (b p_ 6 HES =027
— O \ Bt =158
:'T“I& If A is a 3x3 matrix such that det (2A™") =4, then det(At)—Z - } \
\Bi F
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[ 18 points]



