
Math 2130: Linear Algebra Linear Transformations

1. Consider the transformation T given by T

x1
x2
x3

 =

[
x1 − x3
3x2

]
.

(a) Compute T

a
b
c

+

r
s
t

 and T

a
b
c

+ T

r
s
t

.

(b) Compute T

c

r
s
t

 and cT

r
s
t

.

(c) Is T linear?

2. The figure shows vectors u,v and w, along with the images T (u) and T (v) under the action of a linear
transformation T : R2 → R2. Draw the image T (w) as accurately as possible.

(Hint: first write w as a linear combination of u and v.)
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3. Consider the matrix transformation TA(x) = Ax for each matrix A. Draw the image of e1, e2 and the unit
square under TA. Describe the transformation geometrically.

A =

[
2 0
0 1/2

]

x1

x2

le1l

e2l

x1

x2

A =

[
−1 0
0 −1

]

x1

x2

le1l

e2l

x1

x2

A =

[
1 0
2 1

]

x1

x2

le1l

e2l

x1

x2
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4. Let T : R2 → R2 be the transformation that maps e1 to y1 and e2 to y2 where e1 and e2 are the standard
unit vectors in R2 and

y1 =

[
2
5

]
and y2 =

[
−1
6

]
.

Find the images of v =

[
5
−3

]
and x =

[
x1
x2

]
under T .

5. (a) Justify the following statement:

If T : Rn → Rm is a linear transformation, then T (0) = 0.

In other words, T maps the zero vector in Rn to the zero vector in Rm.

(b) Is the function f : R → R given by f(x) = mx+ b a linear transformation?
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