Math 308 Week 3 Quiz 2

(1) Describe in geometric language the set A = {(z,y) € R? | 2% +y? = 1}.
Your answer should begin “A is the ...”

(2) The system of equations Az = b is homogeneous if

(3) The set of solutions to a 3 x 3 system of linear equations is one of the four
possibilities in the previous answer or

(4) Let u be a solution to the equation Az = b. Then every solution to Az =0
is of the form where

(5) In the previous question let S denote the set of solutions to the equation
Az = 0 and T the set of solutions to the equation Az = b. If Au = b, then

T=1{.].}%

Your answer should involve u and S and the symbol € and some more.
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(7) The system of equations Az = b is homogeneous if
(8) I want a geometric description of the solutions: the set of solutions to a
2 x 3 system of linear equations is either

(@)

(b) or

(c) or
(d) or

(9) The set of solutions to a 3 x 3 system of linear equations is one of the four

possibilities in the previous answer or

(10) Let u be a solution to the equation Az = b. Then every solution to Az = b
is of the form where

(11) In the previous question let S denote the set of solutions to the equation
Az =0 and T the set of solutions to the equation Az = b. If Au = b, then

Your answer should involve u and S and the symbol € and some more.
(12) A matrix E is in row echelon form if
(@)
D
0
(13) A matrix is in row reduced echelon form if it is and .
(14) In this question use R; to denote the ' row of a matrix. The three
elementary row operations are
O —
b
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(15) If (A]b) is the augmented matrix for an m X n system of linear equations
and is in reduced echelon form, then the system of linear equations is in-
consistent if

(16) The system of linear equations

1121 + 1222 + -+ a1pTp = by

2121 + G22%2 + -+ ATy = ba

Am1T1 + Am2Z2 + -+ + AppTn = bm

is homogeneous if

(17) True or False: The row echelon form of a matrix is unique.

(18) True or False: The row reduced echelon form of a matrix is unique.

(19) True or False: Given a matrix A there is a unique matrix in row echelon
form that is equivalent to A.

(20) True or False: Given a matrix A there is a unique matrix in row reduced
echelon form that is equivalent to A.

(21) A solution to a homogeneous system of equations is non-trivial if

(22) If u, v, and w, are elements of a vector space V, then {u —v,v — w,w — u}

is linearly dependent because . (Your answer should consist of a
single equation.)
(23) Write down a non-zero point in R5 of the form (0,0,0,—,—) that is a

solution to the equation
5561 — 4932 + 31’3 — 2:174 + x5 = 0.
(24) Write down a non-zero point in R® of the form (0,0, —,0,—) that is a
solution to the equation
Sr1 — 4xo + 3x3 — 2x4 + x5 = 0.
(25) Write down a non-zero point in R® of the form (0,—,0,0,—) that is a
solution to the equation
5x1 — 4xo + 3x3 — 224 + 5 = 0.

(26) Write down a non-zero point in R5 of the form (—,0,0,0,—) that is a
solution to the equation

5.%1 74%2 +31’3 — 21’4 + x5 = 0.

(27) Are the vectors in your answers to the last four questions linearly indepen-
dent? Why?

(28) Explain the following joke. On the linear algebra exam the professor writes
down two vectors and asks if they are linearly dependent. The student
answers "the first is but second is not.”

(29) Find equations for a plane in R* that contains (0,0,0,0) and (1,0, 1,0) and
(0,1,2,3).

(30) Do the vectors (1,0,0,0), (0,1,0,0), (0,0,1,0), and (0,0,0,1), span R*?
Why?

(31) Are the vectors (1,2,3,4), (5,6,7,8), (12,11, 10,9), (2,4,8,16), and (1,1,1, 1),
linearly dependent. Why?



