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Suggested solutions

1. (a)
−→
𝑆𝑅 =

−−→
𝑆𝐷 + −−→

𝐷𝑅

=
2
3

p + 3
4

q 1A

(b)
−−→
𝑄𝑅 =

−−→
𝑄𝐶 + −−→

𝐶𝑅

=
2
3

p − 1
4

q 1A

(c)
−→
𝑃𝑆 =

−−→
𝑃𝐴 + −→

𝐴𝑆

=
1
3

p − 1
2

q 1A

(d)
−−→
𝑄𝑃 =

−−→
𝑄𝐵 + −−→

𝐵𝑃

= −1
3

p − 1
2

q 1A

2. (a)
−−→
𝐴𝐹 =

2
3
(−−→𝐴𝐵 + −−→

𝐵𝐶)

=
2
3

p + 2
3

q 1A

(b) −−→
𝐷𝐸 =

−−→
𝐷𝐵 + −−→

𝐵𝐸

=
3
4

p + 2
5

q 1A

(c) −−→
𝐷𝐹 =

−−→
𝐴𝐹 − −−→

𝐴𝐷

=
−−→
𝐴𝐹 − 1

4
−−→
𝐴𝐵

=

(
2
3

p + 2
3

q
)
− 1

4
p

=
5
12

p + 2
3

q 1A

(d) −−→
𝐹𝐸 =

−−→
𝐷𝐸 − −−→

𝐷𝐹

=
1
3

p − 4
15

q 1A

3. (a) −−→
𝐵𝐸 =

−−→
𝐵𝐴 + 1

2
−−→
𝐴𝐶 = −p + 1

2
q 1A

−−→
𝐶𝐷 =

−−→
𝐶𝐴 + 1

2
−−→
𝐴𝐵 = −q + 1

2
p 1A

(b) 2−−→𝐵𝐸 + −−→
𝐶𝐷 = −2p + 1

2
p 1M

p = −4
3
−−→
𝐵𝐸 − 2

3
−−→
𝐶𝐷 1A

−−→
𝐵𝐸 + 2

−−→
𝐶𝐷 =

1
2

q − 2q

q = −2
3
−−→
𝐵𝐸 − 4

3
−−→
𝐶𝐷 1A
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4. (a)
−−→
𝐴𝐵 =

−−→
𝑂𝐵 − −−→

𝑂𝐴 = −5a + 5b 1A
−−→
𝑂𝑃 =

−−→
𝑂𝐴 + 3

4
−−→
𝐴𝐵 = 5a + 3

4
(−5a + 5b) = 5

4
a + 15

4
b 1A

−−−→
𝑀𝑁 =

1
2
−−→
𝐴𝑃 1M

=
1
2

(
3
4
−−→
𝐴𝐵

)
= −15

8
a + 15

8
b 1A

(b)
−−→
𝑀𝐶 = −5

2
a + 𝑘b(

− 15
8

)(
− 5

2

) =

(
15
8

)
𝑘

1M

𝑘 =
5
2

1A

5. (a) −−→
𝐸𝐹 =

1
5
−−→
𝐴𝐶 − 1

4
−−→
𝐴𝐷 =

1
5
(a + b) − 1

4
b =

1
5

a − 1
20

b 1A
−−→
𝐹𝐵 =

−−→
𝐴𝐵 − −−→

𝐴𝐹 = a − 1
5
(ab) = 4

5
a − 1

5
b 1A

(b) −−→
𝐹𝐵 =

4
5

a − 1
5

b = 4
(
1
5

a − 1
20

b
)
= 4−−→𝐸𝐹 1M

Therefore, 𝐹𝐵//𝐹𝐵 and 𝐸 , 𝐹 and 𝐵 are collinear, and 𝐸𝐹 : 𝐹𝐵 = 1 : 4. 1+1A

6. (a)
−→
𝑆𝑃 =

−→
𝑆𝐴 + −−→

𝐴𝑃

=
1
2
−−→
𝐷𝐴 + 1

2
−−→
𝐴𝐵 1M

=
1
2
(−−→𝐷𝐴 + −−→

𝐴𝐵)

2
−→
𝑆𝑃 =

−−→
𝐷𝐵 1

(b)
−−→
𝑅𝑄 =

−−→
𝑅𝐶 + −−→

𝐶𝑄

=
1
2
−−→
𝐷𝐶 + 1

2
−−→
𝐶𝐵 1M

=
1
2
(−−→𝐷𝐶 + −−→

𝐶𝐵)
−−→
𝑅𝑄 =

1
2
−−→
𝐷𝐵

=
−→
𝑆𝑃

We have 𝑅𝑄//𝑆𝑃 and 𝑅𝑄 = 𝑆𝑃.
Thus, 𝑃𝑄𝑅𝑆 is a parallelogram. 1
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7. (a)
−−→
𝐶𝐵 =

−−→
𝐴𝐵 − −−→

𝐴𝐶

= 4a − 4b 1A
−−→
𝐴𝐸 =

−−→
𝐴𝐵 + −−→

𝐵𝐸

=
−−→
𝐴𝐵 − 1

2
−−→
𝐶𝐵

= 4a − 1
2
(4a − 4b)

= 2a + 2b 1A
−−→
𝐹𝐷 =

−−→
𝐴𝐷 − −−→

𝐴𝐹

=
1
4
−−→
𝐴𝐵 − 1

4
−−→
𝐴𝐶

= a − b 1A

(b)
−−→
𝐴𝐺 =

−−→
𝐴𝐷 + 1

2
−−→
𝐷𝐹

=
1
4
(4a) − 1

2
(a − b)

=
1
2

a + 1
2

b 1M
−−→
𝐴𝐺 = 𝑘

−−→
𝐴𝐸

1
2

a + 1
2

b = 2𝑘a + 2𝑘b 1M

𝑘 =
1
4

1A

8. (a) 3x = y

6a + 3𝑛b = 2𝑘a + 3b

Therefore,


6 = 2𝑘

3𝑛 = 3
. 1M

Thus, 𝑘 = 3 and 𝑛 = 1. 1A

(b) 3x = 5y

3𝑘a + 3𝑛b = 15a + 30
𝑘

b

Therefore,


3𝑘 = 15

3𝑛 =
30
𝑘

. 1M

Thus, 𝑘 = 5 and 𝑛 = 2. 1A

9. x = 4y

𝑘2a + 𝑛2b = (4𝑘 − 4)a − (8𝑛 + 16)b
𝑘2 = 4𝑘 − 4 1M

𝑘2 − 4𝑘 + 4 = 0

𝑘 = 2 1A+1A

and 𝑛2 = −(8𝑛 + 16)

𝑛2 + 8𝑛 + 16 = 0

𝑛 = −4
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10. (a)
−−→
𝐴𝑄 =

1
5
−−→
𝐴𝐶 =

1
5
(−−→𝐴𝐵 + −−→

𝐴𝐷) = 1
5

a + 1
5

b 1A
−−→
𝐷𝑄 =

−−→
𝐴𝑄 − −−→

𝐴𝐷 =
1
5

a − 4
5

b 1A
−−→
𝐷𝑃 =

−−→
𝐷𝐴 + 1

4
−−→
𝐴𝐵 =

1
4

a − b 1A

(b)
−−→
𝐷𝑄 = 𝑟

−−→
𝐷𝑃

1
5

a − 4
5

b =
𝑟

4
a − 𝑟b

Therefore,


1
5
=
𝑟

4
−4

5
= −𝑟

. 1M

Thus, 𝑟 =
4
5

. 1A

11. (a)
−−→
𝑂𝑃 = ℎ

(
a + 1

2
b
)
= ℎa + ℎ

2
b 1A

(b) (i) −−→
𝑀𝑃 = 𝑘

−−→
𝑀𝐴 = 𝑘

(
1
2

a − b
)
=

𝑘

2
a − 𝑘b 1A

(ii)
−−→
𝑂𝑃 =

−−−→
𝑂𝑀 + −−→

𝑀𝑃 =
1
2

a + b + 𝑘

2
a − 𝑘b =

1 + 𝑘

2
a + (1 − 𝑘)b 1A

(c) By (a) and (b),


ℎ =

1 + 𝑘

2
ℎ

2
= 1 − 𝑘

. 1M

Solving, we have ℎ =
4
5

and 𝑘 =
3
5

.

Therefore, ℎ : 𝑘 = 4 : 3. 1A
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