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\0* Exercise#1 [25 marks]. Answer the following statements as True or False.

1. (.[-..) Let A, B and C be nxn matrices. If A is row equivalent to I and AB = AC,
then B must equal C.

b2

- F) If AB = O then either A or B is a zero matrix.

&

[ oesc ‘ ..... ) If Ais a 3 x 3 matrix such that the system Az = 0 has only the trivial
solution, then the system Az = b is consistent for every b € R?,

(F) If A is invertible, then A 4 I is also invertible.

e

5. (F:) If Aisa 3 x 3 matrix with a; + ag + a3 = 0, then A is row equivalent to I3.
B Lowens F) If Ais a 3 x 3 matrix such that det(A) = 7, then det(247A71) = 2.

T (T) If v and v are both solutions to Az = b, then w = u — v is a solution to
Az =[.

; (T) If A>— ] =0, then A is nonsingular.

co

A — [ .... ) If Ais an n x n nonsingular matrix, then AAT is also nonsingular.

o]

10. (..... F) Let A and B be any 3 x 3 matrices. If det(A) = 0 or det(B) = 0, then
det(A+ B) =0.
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Exercise#2 [45 marks|. Circle the correct answer.

(1) A linear system of two equations in three unknowns has

(a) exactly one solution
(b) infinitely many solutions

(c) no solution

either (b) or (c)

(2) A matrix A that can be obtained from an identity matrix by performing a single
elementary row operation is
(a) equivalent to a zero matrix
(b) in row echelon form
@ an elementary matrix

(d) in reduced row echelon form

da—1 1 1 0
(3) The value of « that make the system with augmented matrix 0 —1 1 0
0

0 0 4a—1
has a non-trivial solution is:
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(4) A matrix that is both symmetric and upper triangular must be a
diagonal matrix

(b) non-diagonal but symmetric
(c) both (a) and (b)
(d) none of the above



(5) A homogeneous linear system in n unknowns whose corresponding augmented matrix
has a reduced row echelon form with r leading 1’s has

(a) r-n free variables

n-r free variables

(c) r free variables

(d) cannot be determined

(6) Which of the following matrices is in reduced row echelon form?

~_[100

0
0
1
0

(b)

o oo OO

1
0
1
1
00

(c) both (a) and (b)
(d) none

(7) If A is an n x n matrix, then the linear system Az = 4z has a unique solution if and
only if
(a) A is an invertible matrix.
(b) A+ 4 is an invertible matrix,
@ A — 47 is an invertible matrix.

(d) 4A is an invertible matrix.

-2 2| m
(8) The value of m that make the system with augmented matrix | 2 1 | 7 | has
1 -2|-4

a unique solution is:

(a) 2

(b) —2
(c) —10
(d) 10



—
oo R
O O

8
(9) For which value of z, will the matrix | 4
2
@4
(b) 6

(c) 3
(d) 12

] become singular?

(10) Let A = . The entry (4,1) of adj(A) is

O = O
w O O N
Co b L
= H =L

(a) 32
(b) —32

@—6

(d) 6

3w

2
(T 1t 32—2¢ 3w—2y |

(2) 24

(b) —24
(c) 12
(d) —12

w8 lzéi,then
zZ w

(12) If A is a 3 x 3 matrix, then one of the following statements is true:
det(—A) = —det(A)
(b) det(4) =0
(c) det(A+1) =1+ det(A)
(d) det(2A) = 2det(A)



(13) If A2 — A+ 1 =0, then A =
(a) A
(b) A+1

(©1-4

d) A-T

(14) If A is a skew-symmetric matrix, then
(a) A is nonsingular
(b) A is singular
(c) A is symmetric

all entries on the main diagonal are zeros.

L@ L
(15) Let A= | 3 3 4 | . Then an LU-factorization of the matrix A is
(2 2 3
1 0 0 1 01
(a) L= -3 1 0|andU=|031
2 1
| —2 -2 1 00 1
100 1 01
(b)L=|310]|andU=|03 1
: 2 1
g 21 00 1
1 00 1 0 1
(c) L=|310|andU=|0 -3 1
2 21 0 0 —3
(d) None of the above
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\®  Exercise#1 [25 marks]. Answer the following statements as True or False.

L (... F ...) Let A, B and C be n x n matrices. If AB = AC, then B must equal C.

DO

. (..J5..) If A2 =1 then either A=Tor A=—1I.

(F’) If Ais a 3 x 3 matrix such that the system Az = 0 has only the trivial
solution, then the system Az = b is inconsistent for every b € R®.

&0

4, (F) If A is singular, then A + I is also singular,

@2

: (T) If Ais a3 x 3 matrix with a; + ag + a3 = 0, then A is singular.

6. (T) If A is a 3 X 3 matrix such that det(A) = 7, then det(247 A1) = 8.
T Lomssos F) If  and v are both solutions to Az = b, then w = u — v is also a solution
to Az =

co

: (F) If A3 — 1 =0, then A is singular.

©

(..=J-..) If Ais an n x n nonsingular matrix, then AT is also nonsingular.

10. (.7Y"..) Let A and B be any 3 x 3 matrices. If det(A) = 0 or det(B) = 0, then
det(AB) = 0.
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Exercise#2 [45 marks|. Circle the correct answer.

(1) A consistent linear system of two equations in three unknowns has

(a) exactly one solution

(b) infinitely many solutions
(c) no solution

(d) either (a) or (b)

(2) A matrix A that can be obtained from an identity matrix by performing a single
elementary row operation is
(a) equivalent to a zero matrix
(b) in row echelon form
@ an elementary matrix

(d) in reduced row echelon form

20—1 1 i 0
(3) The value of & that make the system with augmented matrix 0 -1 I 0
0

0 0 2a—1
has a non-trivial solution is:

@
(b)

a o
—
— IS [ ] = B | =

(4) A matrix that is both symmetric and upper triangular must be a

@ diagonal matrix

(b) non-diagonal but symmetric
(c) both (a) and (b)

(d) none of the above



(5) A homogeneous linear system in r unknowns whose corresponding augmented matrix
has a reduced row echelon form with n leading 1’s has

r-n free variables

(b) n-r free variables
(c) r free variables

(d) cannot be determined

(6) Which of the following matrices is in reduced row echelon form?

100
(a)

1 I
o~ O O

(b)

1
0
0
0
00

(©) both (a) - (b)
(d) none

(7) If A is an n x n matrix, then the linear system Az = —4x has a unique solution if
and only if

(a) A is an invertible matrix.
A + 41 is an invertible matrix.
(¢) A —4I is an invertible matrix.

(d) 4A is an invertible matrix.

2 2 |m
(8) The value of m that make the system with augmented matrix | 2 1 | 7 | hasa
1 —2|—-4

unique solution is:
(a) 2

(b) —2

(c) —10

(d) 10
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(9) For which value of z, will the matrix {
12

oy © 8

1
2 :l become singular?
0

(a) 4
(b) 6

(03

(d) 12

(10) Let A = . The entry (1,4) of adj(A) is

O = U =
wWw O O o
o b Lo oW
— O = D

(a) 32

—32
(c) —6
(d) 6

3z—2z 3w-—2y|

(11) If 5, 3w

. \ =4, then
z

(12) If A is a 4 x 4 matrix, then one of the following statements is true:
(a) det(2A) = 2det(A)
(b) det(4) =0
(c) det(A+I) =1+ det(A)
@ det(—A) = det(A)



(13) f A2+ A—1 =0, then A™ =

(14) If A is a skew-symmetric matrix, then
@ a; =0, for all
(b) A is singular
(c) A is symmetric

(d) A is nonsingular

L o 4
(15) Let A= | 3 3 4 | . Then an LU-factorization of the matrix A is
(223
1 0 0 101
(a) L=| -3 1 0f|andU=|031
2
| -2 -2 1 00 3
| 100 101
(b)L=|310|andU=|0 31
2
2 21 00 3
100 1 0 1
(c)L=|310|andU=|[0 -3 1
2
2 21 0 0 —3
(d) None of the above



Exercise##3 [10 marks|. Use the Gauss reduction method to solve the system:

$1_$2+3$3+234 = ]
2$1 - QIQ + 7373 -+ 7594 = 1

I Tt %, \

-\ 'V -2 V-2
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X9 \ | ? y 3 \
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Exercise#4 [10 marks]. Let A = [ 334 } :
2 3

[\DCOP

(a) Find det(A).

A%“m - \3 h \'\‘\.3131\

2 3

- -\ 3

(c) Use (a) and (b) to find A71.

F\”"rj“d\(‘)\‘ = B
A= Jek(®) )(N |

Gy |

) |
TQ’_
1
1
o
_.1

1)
—,



Exercise#5 [15 marks].

(a) Let A be a 5 x 3 matrix. Suppose that b = az — a3 = a1+ 2as. Show that the system

Az = b has infinitely many solutions.
LS C)\_‘St:\v\g‘\ A Ax=ls

Qj:_ S™lg \9: O~ Ny /’\’\r\\w\ ((5/ ﬁ\)

Qo s, St Yoz ara e (10
3 Sb\vvq‘ﬁﬂ h) Ax=\ -

S\‘,\(_Q jI)\'\-Q SSSHN"\ A’XT—\" ‘\I\U\__S \'\’\u‘{& %\(\,\v\ AR SQ\"&\\V\/
N Ao L finite Sevwduns. 0

(b) Let A and B be an n x n matrices. If A, B and AB are symmetric, prove that

b)’—r s Cr\v\vu'\—‘f

AB = BA
AR (AR [ ste AR s Sypmenadiic)
e = 1A
@' — "R A k e N red B olQ 53“,\\,\,\,&5.(:&) ,

v

(c) Let A be an n x n matrix and let u and v be vectors in R". Show that if Au = Av
and u # v, then A must be singular.

PE- S-ppse Pood Az Ay, way e Alu-v) = o udy

67?\(") --—__—_-_> 4\'4} \‘\\"W\“:)Q"\“L“V\A %\jg")l‘,"""\ /\'XT—‘—Q \I\ &y
| O e Y- ?J Sb\w\'g“\"w\s
= A S S{\‘ﬁi')\\q RV VA

e

QR o fros tp St ok A oyt
Au= AV /Jr/"r"L /-HW“j Tu=TV U=V atededichin

)
GRSt An-AV, ue, P Byt Al s Fan
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