
Math 308H, Winter 2006 Quiz 3 6 February 2006

Name: Answers

Instructions: This is a closed book quiz, no notes or calculators allowed. Please check your answers
carefully; I will only award limited partial credit.

1. (5 points) Suppose thatW is the following subspace ofR4:

W =




x1

x2

x3

x4

 : x1−3x3 +x4 = 0, x2 +x3−6x4 = 0


Determine dimW.

Solution: The answer is 2. Every vector inW can be written in the form
3x3−x4

−x3 +6x4

x3

x4

 =


3x3

−x3

x3

0

+


−x4

6x4

0
x4

 = x3


3
−1
1
0

+


−1
6
0
1

 .

ThusW is spanned by the vectors


3
−1
1
0

 and


−1
6
0
1

. These two vectors are also linearly indepen-

dent, so they form a basis. SinceW has a basis with two vectors in it,W is 2-dimensional.

2. (5 points) LetA =

1 2 0 5
1 3 1 6
2 3 −1 9

. It turns out that a basis for the range ofA is


1

0
3

 ,

 0
1
−1

.

(a) What is the rank ofA?

Solution: The rank is 2: the rank is the dimension of the range, and you compute the dimen-
sion by counting the number of vectors in a basis. Since we have a basis, we can get the rank
immediately.

(b) What is the nullity ofA?

Solution: A is a 3×4 matrix, so rank+nullity = 4. Since the rank is 2, the nullity must also
be 2.


