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Question 1 (2 points each). Mark each of the following statements by True or false

@) 6o I ..) If A is a 4 X 4-matrix, b = , and the system Az = b has a unique solution, then

B W N =

A is nonsingular

(2) (. F ) Let A, B are n x n-matrices with AB = 0, if B # 0, then A is nonsingular.

(3) (T) If Ais an n x n-matrix and A2 = I, then det(A) =1

4) (. T) If U is the reduced row echelon form of an n x n nonsingular matrix, then U = I.

(5) (. _T’) If the matrix B is obtained from A by multiplying a row of A by 4, where A, B are

3 x 3 matrices, then det(B) = 4det(4).
(6) (.- [...) Let A be an n x n-matrix such that AT = A7, then det(A) = +1

-
(7) (.-1...) Let A be a 3 x 4 matrix, and let B be a 4 X 4 matrix which has a column of zeros, then
AB has a column of zeros.

Il

0
(8) (T) If Aisa 3 x 3-matrix and A | =1 | = [ 0|, then A is singular.
0 0

9) (F ) If A is a singular 3 x 3-matrix, then the reduced row echelon form of A has 2 rows of
Zeros.

(10) (. F ..) If 21, z, are solutions to Az = b, then z; +  is a solution of the system Az =b.
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(16) (. F‘ ) If A is row equivalent to B, then det(A) = det(B).

(17) (d‘r ) If A is an n X n-matrix, then AAT is symmetric.

(18) ("T ) If A is a nonsingular matrix, then A can be written as a product of elementary matrices.
(19) (. F ..) If A is an n X n-matrix with positive entries, then det(A4) > 0.

(20) (F ) Let A be a square nonsingular n x n matrix. If |adjA| = |A| then A is a 2 X 2-matrix.

=1l

(21) (. F .) In the linear system Az = 0, if a, = a; + 3a4 then z = ( il ) is a solution to Az = 0.
3

Question 2 (2 points each). Circle the most correct answer

(1) Let U be an n x n-matrix in reduced row echelon form and U # I, then

(a) det(U) =1
(b) U is the zero matrix
(c) The system Uz = 0 has only the zero solution

U has a row consisting entirely of zeros
(2) If A, B are 2 x 2-matrices, |A| = —2 and |B| = 4, then | — 3A7'B7| =
(a) 18
®-s
(c) 6
(d) —72
(3) If A is a singular matrix and U is the row echelon form of A, then det(U) =.
:
(b) 1
(c) £1
(d) none of the above

(4) If A= LU is the LU-factorization of a matrix A, and A is singular, then .

(a) L and U are both nonsingular
(b) L is singular and U is nonsigular
@ U is singular and L is nonsigular
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1| has a unique solution, then the system

(a) is inconsistent
(b) has infinitely many solutions
) has only the zero solution.

(d) none of the above
(7) If Ais a 3 x 5 matrix, then the system Az =0

(a) has no nonzero solution.

(b) has only the zero solution
@ has infinitely many solutions
(d) is inconsistent

(8) If A is a symmetric n X n-matrix and P any n X n-matrix, then PTAP is

(a) not defined

(b) not symmetric
@ symmetric

(d) none of the above

(9) If A is n x n-nonsingular matrix, then

(a) the system Az = 0 has nonzero solutions

(b) the reduced row echelon form of A has a row of zeros
(c) det(A) =0
@ A is a product of elementary matrices.

(10) If Aisann X n matrix and the system Az = b has infinitely many solutions, then

(a) A is nonsingular

A singular

(c) A is symmetric

(d) A has a row of zeros
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(ai"?) If E is an elementary matrix of type III, then ET is

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

(d) not an elementary matrix

(13) Let A be a 4 X 3-matrix with ay = as. If b = a1 + ag + a3, where a; is the jth column of 4,
then a solution to the system Az = b is

1
(a) z= (2)
2
1
() &= (2)
1

i
(d) z= (1)
2

(14) If A is a nonsingular and symmetric matrix, then

(a) A~!is singular and symmetric
A‘l is nonsingular and symmetric

(c) A~! is nonsingular and not symmetric
(d) A~ is singular and not symmetric

1 -2 5 . b1
(15) If A= ( 4 -5 8) and b= (bz) , then the system Az = b has infinitely many solutions if

—3 3 a b3
and only if
(@ bs=b1—banda=-3
(b) a# —3
(c) bg=b —byora=-3
(dra=-3

If B is a 3 x 3 matrix such that B2 = B. One
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(17) If AB = AC, and |A| # 0, then

()5 =c.

(c) A=C
(d) none of the above

(18) If A and B are two nonsingular n X n-matrices, then

(a) The system (AB)z = 0 has a nontrivial (nonzero) solution.
(b) det(A) = det(B)
There is a nonsingular matrix C such that A = CB

(d) There is a singular matrix C such that A= CB.

(19) In the square linear system AX = b, if A is singular and b is a linear combination of the columns
of A then the system has

(a) no solution
@ infinitely many solutions
(c) a unique solution

(d) can not tell

(20) If AB = 0, where A and B are n X n matrices. Then

(a) both A, B are singular.
(b) both A, B are nonsingular.
@ either A or B is singular
(d) either A=0o0r B=0

(21) Let A= (g i g) . Then the values of a that make A singular are (is)
0 0 a
(a) 2
® o
(c) 1
(d) -1

of a 3 x 3 matrix A and (1,1,1) be a
olumn of the matrix A is
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Question 3 (10 points). (a) If (5AT)"! ( 53 -21), then A = (

-

(b) Let A be a nonsingular n X n-matrix. Show that (NS = (A

Caxs \oa»( T(A ) T (Ajr)
Swalacly ) ( A)

o (G

3 -1 2
Question 4 (10 points). Let A = (1 4 5) , then :
0 3 2 Ik 54 | o 77:%
(6) adi(4) = e 2 e
{5 _ 3 N
-7 3 =Y A‘?’"(o 7 = é')‘— . -1_,7 "é
AL -\ 4]-3 3 .
A) (@ 13 (&} ";1 /_){3 ’;r—lo 3 "'q
3 -‘i K I
AJ: - \ w 5 =l
A «\3 H=-1
Tl : 5
— 5 Al
(b) det(A) = —IS 3-(\ H,":‘
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