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Question 1 2 3 4 Total

Points 4 10 6 10 30

Score.

1. Choose the correct answer for 
each of the following questions. For each questi

on,

only one answer is correct and only 
one answer is allowed.l b

(a) (1 point) If A and B are invertible matrices of the same size, then

(A) AB is invertible and (AB)-1 = B-1A-1

(B) AB is invertible and (AB)-1 = A-1B-1

(C) both a) and b) are valid since the order of the matrices does not matter

(D) AB is not necessarily invertible since det(AB) could be zero.

(E) none of the above

(b) (1 point) An elementary matrix

(A) is the same as an identity matrix

(B) is a matrix that can be written as the product E1E2... Ек-1

(C) is a 1 x 1 matrix

(D) differs from an identity matrix by one elementary row or column operation

(E) differs from an identity matrix by one elementary row operation

[u u - 1
(c) (1 point) Let A = where u E R, then A+ A-¹ is equal to

(A) 02x2=
Γο 0]

0 이
(B) 12x2 =

Γ1 0]

01

1 -น

-1

((D) scalar multiple of I2x2 (E) none of the above

372

(d) (1 point) The addition of the matrices 100
2 4

and sives  a
534

(A) 3 x 3 matrix (B) 3 x 2 matrix (C) 2 x 3 matrix

(D) 2 x 2 matrix (E) none of the above



2. TRUE/FALSE: For each statement below, please answer true or false.

(a) (1 point) If x, and x2 are solutiona to Ax= 0, then 7x, +3x, is also a solution to Ax = 0.

True
Ο False

(b) (1 point) If A, B, and C are n  x n matrices, and if AB = AC, then it must
be true that B = C.

True False

(c) (1 point) All elementary matrices are invertible.

True Ο False

(d) (1 point) A set of five vectors of IR³ must be linearly dependent.

True Ο False

(e) (1 point) If A and B are n x n matrices, and if AB = B, then B is the identity matrix.

True False

(f) (1 point) If the coefficient matrix A of the system Ax = b is invertible, then the system
has infinitely many solutions.

Ο True False

(g) (1 point) If A is invertible, then ABA-1 = B.

(h)

Ο True False

(1 point) If A is invertible matrix such that A2 = A, then A must be the identity matrix.

True Ο False

(i) (1 point) If x1 = 0, x2 = 0, 13 = 1 is a solution to a homogeneous system of linear equation,then the system has infinitely many solutions.

True False

(j) (1 point) If T: R2 → R3 defined, by

T(])-
x+y

x+1

Зy

False

then T is a linear transformation.

True
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3.
(6 points) Consider the homogeneous system of linear equations Ax = 0, whose coeficientmatrix is given by the following matrix A. Find the vector form for the general solution of the
system.

10-1 -21
2

A= 1 -2 -7

30-3 -6

1 0 -3Soluhons

The homogenons system s given bys

+3

이

wse appely elementary ron opentions tothe augnentad matno of thasyotem uas as

[A0
Γ 이 -1 -2 0 -2 0

21 -2 -7
30 -3

9-

0

-221th2

-3R1+R3
이 0 -3 0

♡ 0 0 0 e
이 -3 이

이 -3 이

อ

)-
-2 이

0 0 -3 이

0 O O 8 O

CO 0

It follows thet the geverl solutiow 3o bran qy &
X1=X3+22y
22 = 324, Xzand xy are free airbdes

The vector form of the geveral sohution a

☑

K3

こ 3xy
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4. Let A be the coefficient matrix of the system of linear equations

-x1-2x2 = 1

2x1 +3x2 = -1.

(a) (4 points) Use the augmented matrix [A | I] to find A-1,

0 1= 2 1f 2y-101- 2

-1-2110-R1
L2 301

Lo

6 -12

327
A=21

(b) (2 points) Write A-1 as a product of the elementary matrices obtained in part(a).

A
= Ey E, E₂ E

CA(ュー]

(c) (2 points) Solve the system of part (a) by using the inverse matrix A-1.

A()-=() mattiply sroa left by A' o )()

>> ter (3) = ( 31  )(4)  → (2) = (2)

(d) (2 points) Let x = 圖 be the solution of the system obtained in part(c). Calculate and

simplify A56x.

sinee 2=(): (!) i the solutin of the rytem AX  =() we  se Ha

AY=X. From this formula we have
A= AAx= Ax✗
A= AA=Ax = x
Ax= AAX =Ax = x
,56

Thas we Llave 1 ()
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