
Math 54, Spring 2021 (Sections 102 and 104) Worksheet 14

The Matrix of a Linear Transformation Relative to a Basis

1. Let T : M2×2 →M2×2 be the linear transformation defined by T (B) = AB where

A =

[
1 5
2 10

]
(a) Find bases for the domain and codomain of T and write the matrix of T relative to those

bases.

(b) Is T one-to-one? Onto?

(c) Find a basis for the kernel and range of T .

Change of Basis

1. Suppose V is a 2 dimensional vector space and B = {v1,v2} and C = {u1,u2} are both bases
for V . Also suppose that u1 = v1 + v2 and u2 = v1 − v2.

(a) If w is a vector in V such that [w]C =

[
2
3

]
then what is [w]B?

(b) Find a matrix A such that for all vectors x ∈ V , A[x]C = [x]B.

(c) Find a matrix B such that for all vectors x ∈ V , B[x]B = [x]C .

2. Let B =

{[
1
1

]
,

[
1
−1

]}
and C =

{[
1
2

]
,

[
2
1

]}
. Find the change-of-coordinates matrix P

C←B
.
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