
Solutions
2.1 (x, y) → (−y, x): (−4,−2).

2.2
(
1 0
0 −1

)
.

2.3
(
10
5

)
.

2.4
(
4

5

)
.

2.5 3x+ y = 10, x+ 2y = 5: y = 10− 3x gives x+ 20− 6x = 5, so x = 3, y = 1.

3.1 (a) (0, 0) → (0, 0); (1, 0) → (0,−1); (0, 1) → (−1, 0); (1, 1) → (−1,−1). (b) Reflec-

tion in the line y = −x. (c) M2 =

(
0 −1
−1 0

)(
0 −1
−1 0

)
=

(
1 0
0 1

)
= I. ✓

3.2 2x+ 3y = 0 and x+ 4y = 5: from the first x = −3
2
y; then −3

2
y + 4y = 5, so 5

2
y = 5,

y = 2, x = −3: (x, y) = (−3, 2).

3.3 −−→
OM = 1

2
b; −−→ON = 1

2
(b + c). So −−→

MN =
−−→
ON −

−−→
OM = 1

2
b + 1

2
c − 1

2
b = 1

2
c = 1

2

−→
OC:

MN is parallel to OC and half its length.

Local review guidance: matrices multiplied in the order the transformations apply; exact
coordinates and fractions; vector proofs end with the parallel-and-length statement. This
is authored classroom guidance.
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