
Question
Sketch the effect of each of the following matrices on the square whose

vertices lie at the points (0,0), (0,1), (1,0), (1,1):

(i)A =

(

1 1
0 1

)

; (ii)B =

(

cos(π
4
) − sin(π

4
)

sin(π
4
) cos(π

4
)

)

; (iii) C =

(

cos(θ) sin(θ)
sin(θ) − cos(θ)

)

.

Answer

(i)
(

1 1
0 1

)(

0
0

)

=

(

0
0

)

,

(

1 1
0 1

)(

1
0

)

=

(

1
0

)

(

1 1
0 1

)(

0
1

)

=

(

1
1

)

,

(

1 1
0 1

)(

1
1

)

=

(

2
1

)

.
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(ii) The matrix

(

cos π

4
− sin π

4

sin π

4
cos π

4

)

corresponds to an anticlockwise rotation

of π

4
radians (45◦) about the origin:
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(iii)

(

cos θ sin θ
sin θ − cos θ

)(

1
0

)

=

(

cos θ
sin θ

)

,

(

cos θ sin θ
sin θ − cos θ

)(

0
1

)

=

(

sin θ
− cos θ

)
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The matrix corresponds to a reflection followed by a rotation. (See
Question 5. (ii) below.)
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