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1. Determine the dimension of and basis for the solution space of the system

2a + 2b− c + x = 0

−a− b + 2c− 3d + x = 0

a + b− 2c − x = 0

c + d + x = 0

2. Find the rank and nullity of the matrix

A =


−1 2 0 4 5 −3

3 −7 2 0 1 4

2 −5 2 4 6 1

4 −9 2 −4 −4 7


3. Find a basis for the subspace of <4 spanned by the vectors v1 = (−1, 1,−2, 0), v2 = (3, 3, 6, 0)

and v3 = (9, 0, 0, 3).

4. Let T : <2 −→ <2 be the linear operator defined by

T

x1

x2

 =

x1 − x2

x1 + x2


and let B = {u1,u2} be the basis for which

u1 =

 1

−1


and

u2 =

0

1


(a) Find [T ]B.

(b) Verify that the formula [T ]B[x]B = [T(x]B holds for every vector x in <2.
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