
Math 140 sections 3.3, 3.4

Sec 3.3:

1. Consider

A =

2

4
1 0 3 �4
�2 1 �6 6
1 0 2 �1

3

5 , b =

2

4
1
3
2

3

5

Find the complete solution to Ax = b.
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Math 140 sections 3.3, 3.4

2. Find the complete solution of the system

2

4
1 3 0 2
0 0 1 4
1 3 1 6

3

5x =

2

4
1
6
7

3

5 .
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Math 140 sections 3.3, 3.4

3. Under what condition on b1, b2, b3 is the following system solvable?

x1 + 2x2 � 2x3 = b1
2x1 + 5x2 � 4x3 = b2
4x1 + 9x2 � 8x3 = b3
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Math 140 sections 3.3, 3.4

4. Choose the number q so that (if possible) the ranks of A and B are (i) 1, (ii) 2, (iii) 3:

A =

2

4
6 4 2
�3 �2 �1
9 6 q

3

5 , B =


3 1 3
q 2 q

�
.
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at I L L
i rankA if q3 0 q 3

ii rankA 2 if q3 0 q 3

iii Wecan'thaverankA 3
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Math 140 sections 3.3, 3.4

Sec 3.4:

1. Consider the following subspaces Y,W, and V .

(a) Describe each subspace (line, plane, etc).

(b) Determine which of these form a basis for the subspace? Why or why not?

(c) What is the dimension of each subspace?

i.

Y = span

8
<

:

2

4
1
4
5

3

5 ,

2

4
2
�1
1

3

5

9
=

;

ii.

W = span

⇢
1
5

�
,


2
�1

�
,


1
8

�
,

�

iii.

V = span

8
>><

>>:

2

664

1
0
1
5

3

775 ,

2

664

4
0
�1
2

3

775 ,

2

664

6
0
1
12

3

775

9
>>=

>>;
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a Yis a plane in IR
b
Basis is

c dimY 2

a WspansR sincethespan
contains2 LIvectors

b
Anythoofthese

vectorsare a basiseg

c dimWe2

a V is aplanein IR sincethespan
contains2 LIvectors

b
Anytwoofthese

vectorsisa basiseg



Math 140 sections 3.3, 3.4

2. Consider the following matrix-vector system

2

4
1 2 1 0
2 4 4 8
4 8 6 8

3

5x =

2

4
4
2
10

3

5

(a) Find a basis for the column space of the matrix A. What is the rank of A?

(b) Find a basis for the row space of the matrix A.

(c) Find a basis for the null space of the matrix A.

(d) Find the complete solution x = xp + xn.

(e) Choose a di↵erent xp from the one used in Part (a). Show that x = xp + xn,
with the new xp, still solves the system.
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Math 140 sections 3.3, 3.4

3. Consider the following matrix

A =

2

4
1 1
1 2
�2 �3

3

5

(a) What’s in the nullspace of A?

(b) For any b, how many solutions do you expect Ax = b to have?

(c) What is the condition on b = [b1, b2, b3] such that Ax = b is solvable?
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Math 140 sections 3.3, 3.4

4. Consider the following matrix

A =

2

4
0 1 2 3 4
0 1 2 4 6
0 0 0 1 2

3

5

(a) If b =

2

4
3
6
�

3

5, for what values of the scalar � will Ax = b have a solution?

(b) For the � from part (a), find the complete solution to Ax = b .
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