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Exercise#1 [25 marks|. Answer the following statements as True or False.

L (5T ) If Ais an n x n matrix and A% = I, then det(4) = 1.

S

. (..=J-..) If u and v are both solutions to Az = b, then %qu%v is a solution to Az = b.

&

.......... e adjoint of a matrix s | o .
TTh dioint of : Bl_ll O1 41

W

(7T If Ais a 3 x 3 matrix with a; = ag + 3a3 = 0, then (1,1, 3)T is a solution
of the linear system Az = 0.

. (F) If A and B are 2 x 2 matrices such that det(A) = —2 and det(B) = 4, then
det( — 347'BT) =18.

(@2}

6. (.7.}...) If Ais an n x n matrix, then AAT is symmetric.

-J

P (. F) If A= LU is the LU-factorization of a matrix A and A is singular, then L
and U are both singular.

(... i ..... ) If A is singular and B is nonsingular n X n matrices, then AB is singular.

o0

. (/r) If Ais a4 x 5 matrix, then the linear system Az = 0 has infinitly many
solutions.

O

A2~ B’=(A- B)(A+B).



Exercise#2 [45 marks|. Circle the correct answer.

(1) If E is an elementary matrix of type III, then E* is

(a) not an elementary matrix

(b) an elementary matrix of type II
(c) an elementary matrix of type I
an elementary matrix of type III

(2) If A is a 3 x 3 matrix such that ATA = A. One of the following ia always true
(a) A2=1
(b) A=1
@ A is symmetric
(d) A is singular

(3) The value(s) of k that make the system with augmented matrix { i T ‘ _42 ] has

infinitly many solutions is (are):
(a) k=2

(b) k #2

@k--2

(d) k # £2

(4) For which value(s) of o, will the matrix become singular?

(e BN e I \)
= D =
O B Do

(a) 0
(b) 1

(© +1

(d) any real number



(5) If A is a 4 x 4 matrix with det(A) = 2, then det(adj(4)) =
(a) 2
(b) 4

(©) 8

(d) 16

a b c
a+g b+h c+1
4d  de Af

(6) If

—16

(b) 16

(c) 4
(d) 8

=4, then

> o o
S O

o 2

(7) If A is a 3 x 3 skew-symmetric matrix, then one of the following statements is true:

(a) det(—A) = det(A)
det(

(c) det(A + I) =1+ det(A)
(@) det(24) = 2det(4)

(8) If (A— 1) =0, then A™! =

(a) 1
(b) A+1I
(c) A—21

(9) If A and B are n x n nonsingular matrices, then
(a) A+ B is nonsingular
(b) ABA™! is nonsingular

(c) BTA™! is nonsingular

both (b) and (c)



(10) If A is a 3 x 5 matrix, then the number of free variables in the RREF of A is at least

(a) 4
2
(c) 5
(d) 3

(11) The values of & and 3 that make the system with augmented matrix
I 1 =1 0
0o -1 3 -1 has infinitely many solution are:
0 0 a+3|8-1
(a) a=—-3and B #1
(b) a# —3 and f is any real number.

(c) « and f are any real numbers.

@C‘E:*Baﬂdﬁz:[

(12) Let A, B and C be n x n matrices. If AB = AC and A is invertible, then

(a) B#C
Gy B=C
(c) C=A

(d) none of the above

(13) If A is a 3 x 3 matrix and the linear system Az = 0 has only zero solution.

1
b= | 3 |, then the system Az = b
2
(a) has at most one solution.
(b) has an infinite number of solutions.
@ has exactly one solution.

(d) is either inconsistent or has an infinite number of solutions.

If



1 2 4
(14) Let A= | 5 0 3 | . The entry (1,3) of adj(A) is
4 0 2
(a) 0
(b) 4
(©) 6
(d) -6

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

01007
0100
@) 19010
000 1|
0110]
000 1
) 10000
0000 ]|
1001
0100
© 9001
0000
1000
0010
@) 19001
0100



Exercise#3 [10 marks]. Consider the linear system whose augmented matrix is given

by
1 1 812
{1243}.
13 al|p

(a) For what values of o and § will the system have infinitely many solutions?

(b) For what values of a and 8 will the system be inconsistent?
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N = O

1 1
Exercise#4 [10 marks]. Let A = |: 111 } ;
2 1

) Find the inverse of A
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(b) Find an LU-factorization of A.
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Exercise#5 [15 marks]|.

(a) Let A, B,C be an n x n matrices such that C' is nonsingular and A = CB C~1. Prove
that det(A4) = det(B).

A A&(c@c)
@65\&(6) o M A,e&(c)

/A?/) 3 3O hcl&cﬁ)-ﬂ

(b) Let A and B be an n X n symmetric matrices. Prove that AB is symmetric
if and only if AB = BA.

& Eal =0k

g ‘
@) C? &S R = PR (%\'\V\u A ad B are
St €

a

(c) Prove that if A and B are n x n invertible matrices, then adj(AB) = adj(B)adj(A).

i pn) = VAR
_ i B

@9 _(me)(wi)

— AJ\J‘ (R) 0\05(9)

Good Luck
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