
Solutions
2.1

(
6
−3

)
−

(
2
8

)
=

(
4

−11

)
.

2.2
√
64 + 36 = 10.

2.3 (−2, 5).

2.4 (−2, 3).

2.5 −→
AC = (5a − 2b) + (−3a + 2b) = 2a.

3.1 (a) −→
AB = b − a; −→OP = a + b. (b) −→

AG =
−→
AO +

−→
OG = −a + 1

3
(a + b) = 1

3
b − 2

3
a.

(c) If G lay on AB, then −→
AG would be a multiple of −→AB = b − a; matching coefficients

would need the a and b coefficients of 1
3
b − 2

3
a to be equal in size and opposite in sign,

but they are −2
3

and 1
3

– not a multiple of b − a. So G is not on AB (it lies inside the
parallelogram, a third of the way along the diagonal).

3.2 Reflect in the y-axis: (4, 3) → (−4, 3). Translate by
(−1

2

)
: (−4, 3) → (−5, 5). Rotate

90° anticlockwise about O: (x, y) → (−y, x), so (−5, 5) → (−5,−5). Q3 = (−5,−5).

3.3 (a)
(
6
0

)
and

(
0
8

)
. (b)

(
6
8

)
(km, east 6, north 8). (c) Return leg = −

(
6
8

)
=

(−6
−8

)
;

magnitude
√
36 + 64 = 10 km.

Local review guidance: each transformation or route step applied in order; exact coor-
dinates and vectors; conclusions state the geometric fact, not just the algebra. This is
authored classroom guidance.
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