MATH 203, Section 001 Name Solutions

Fall, 2011
Exam 1

1. Find the augmented matrix for the system

31’1 + 21’2 = 7.
I — i) + 4[E3 = 5.

Augmented matrix:

3 2 0|7
1 -1 4|5

2. Find a matrix A and a vector b such that the system

r1 — O5xy +I3 = 1.
2[L'1 + 3I2 + T3 = 2.

is the same as the equation Ax = b.

3 1 -5 1 , 1
Sl FAE B S Y
2 4 -8
3. Let A= | 0 4 12 |. Find the row-reduced echelon form of A.
1 2 —4
[ 2 4 -8 1 2 —4 1 2 —4 1 2 —4
0 4 12 ~ 0 4 12 ~ 0 4 12 ~ 01 3
|1 2 4 2 4 -8 00 O 00 O
1 0 —10
01 3
[ 0 0 0
Answer




4. Use the augmented matrix to solve the following system of linear equa-
tions, or, if the system is inconsistent, write “Inconsistent” in the an-
swer box.

3£L'1 + 2372 = 4.
| — I3 = 1.
To + X3 = 0.
3 2 0
The augmented matrix is | 1 0 —1|1 [. Row-reducing we get
0 1 110
(32 0fl4] [10 —1|1] [10 —1]|1 1 0 -1
10 -1{1|~]32 0|4|~[02 3|1 |~]01 1
| 0 1 10 | | 01 1]0 | 01 110 02 3
(1 0 —-1|1] [10 0| 2]
01 110 ~]10 1 0]-1
| 0 0 1] | 0 01 I
Therefore, 1 =2,29 = —1,23 =1.
Answer:
T1=2,00=—-1,23=1

—_ o =
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5. Determine whether or not the vector w = | 0 | is a linear combination
2
2 0 1
of the vectors v17 = | 2 |, o = | 1 |, and U5 = | 1 If Wis a
1 0 1

linear combination of v, ¥, and ¥3, show how to write w as a linear
combination of the other vectors; otherwise, write in the answer box
“0 is not a linear combination of ¥y, ¥y, and v3.”

We want to see if there are scalars 7, ¥9, and x3 such that
T1U1+2oUs+2303 = w. Therefore, we want to see if the following

21’1 + x3 = 5.
system has a solution: 21 + 22 + x3 = 0. Row-reducing
I + x3 = 2.
(2 0 1|5 10 1|2
the augmented matrix gives [ 2 1 1|0 | ~ [ 2 1 1[0 | ~
| 1 0 1|2 2 0 115
10 1| 2 1 00 3
01 -1|{-4|~]1010 —5] . Therefore, we can take x; =
0 0 -1 1 00 1]-1
3, T9 = —b5, and 3= —1, so W = 3U; — 5y — U3
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6. Determine whether or not the vector w = | 0 | is a linear combination
2
2 0 2
of the vectors v1; = | 2 |, o = | 1 |,andv3 = | 0 |. If W is a
1 0 1

linear combination of v, ¥, and ¥3, show how to write w as a linear
combination of the other vectors; otherwise, write in the answer box
“0 is not a linear combination of ¥y, ¥y, and v3.”

We want to see if there are scalars 7, ¥9, and x3 such that
T1U1+2oUs+2303 = w. Therefore, we want to see if the following

211 + 2x3 = 5.
system has a solution: 201 4+ @9 = 0. Row-reducing
I + x3 = 2.
2 0 2|5 10 1|2
the augmented matrix gives [ 2 1 0|0 | ~ [ 2 1 0|0 | ~
1 0 1|2 2 0 2|5
10 1| 2 10 110
01 -2|—-4|~|[0 1 —2]0 |. Since the last row corresponds
00 0] 1 00 O0f1

to the equation 0 = 1, the system has no solution, so w is
not a linear combination of v7, 73, and v3..

Answer:
W is not a linear combination

of 171, ’l_fg, and 173.




1 2 -1
0 3 -2 2

7. Let A= A5 0 and let ¥ = | 2 |. Find Av if it is defined, or,
1 3 5 6

if it is not defined, write “Av is not defined” in the answer box.

L2 11, (1)(2) +(2)(2) + (=1)(6) 0
ai= |03 25| 2] OR)+B)2)+(=2)(©6) | _| -6
4 5 0 6 (4)(2) + (5)(2) + (0)(6) 18
13 5 (1)(2) + (3)(2) + (5)(6) 38
Answer: 0
—6
18
38

1 2 4
8. Determine whether or not the columns of the matrix 1 0 2
-1 20

span R3. Be sure that your work makes clear how you came up with
your answer.

We row-reduce the given matrix.

1 2 4 1 2 4 1 2 4 1 0 2

1 0 2 ~ 0 —2 -2 ~ 011 ~ 011

-1 2 0 0 4 4 0 4 4 0 00
Since the row-reduced echelon form of the matrix has a row of

Os, the columns do not span R3.

[J The columns span R?.
] The columns do not span R3.



-1

2 | . Determine whether or not the homogeneous
-5
system AZ = 0 has a non-trivial solution. Be sure that your work
makes clear how you came up with your answer.

3
9. Let A= | 1
1

LN O N

3 2 —1 10 2 10 2
Row-reducing Aweget |1 0 2|~ |3 2 —1|~|0 2 =7 |~
1 2 =5 1 2 =5 0 2 -7

oo
S )
ol
O TN N

Since the row-reduced echelon form of A has at least one row

containing at least two non-zero entries, the system has non-trivial
—2t
7t
2
t

solutions. Specifically, any vector of the form is

a solution.

] The system has non-trivial solutions.

[J The only solution is the trivial solution.



1 2 1
10. Determine whether or not the vectors | 2 [, | 0 |, and | 1 | are
0 1 1
linearly independent. Be sure that your work makes clear how you
came up with your answer.

Let A be the matrix whose columns are the three given vectors,

1 21
that is, A= | 2 0 1 |. Row-reducing, we get
| 01 1
(1 2 1 12 1 12 1 10 —1
201|~]0 4 -1|~(0 1 1|~|101 1|~
| 011 01 1 0 -4 -1 00 3
(1 0 —1 1 00
01 1]|~]010]. Since the homogeneous system A7 =
| 00 1 0 01
0 has only the trivial solution, the vectors are linearly independent.

[x] The vectors are linearly independent.

[ The vectors are not linearly independent.



