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Suggested solutions

1. (a) p = 6i + 3j 1A

q = 3i + 6j 1A

(b) p − 2q = (6 − 6)i + (3 − 12)j 1M

= −9j
−−→
�� = 6j = −2

3
(p − 2q) = −2

3
p + 4

3
q 1A

−−→
�� =

−−→
�% + −−→%$

=
1
2
−−→
�� − p 1M

= −4
3

p + 2
3

q 1A

2. (a)
−−→
$� = 4 cos 120°i + 4 sin 120°j = −2i + 2

√
3j 1A

(b)
−−→
$� = (−2i + 2

√
3j) + (−4i) = −6i + 2

√
3j 1A

−−→
�� = (−4i) − (−2i + 2

√
3j) = −2i − 2

√
3j 1A

3. (a) p = 6i + 3j 1A

q = 3i + 6j 1A

(b) p − 2q = (6 − 6)i + (3 − 12)j 1M

= −9j
−−→
�� = 6j = −2

3
(p − 2q) = −2

3
p + 4

3
q 1A

−−→
�� =

−−→
�% + −−→%$

=
1
2
−−→
�� − p 1M

= −4
3

p + 2
3

q 1A

4. (a)
−−→
�� =

−−→
$� − −−→$�

= 6i − 8j 1A

(b) (i)
−−→
�� =

(
3
��

)
−−→
��

=
3

√
62 + 82

(6i − 8j) 1M

=
9
5

i − 12
5

j 1A

(ii)
−−→
$� =

−−→
$� + −−→��

= −11
5

i + 3
5

j 1A
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5. (a)
−−→
�% = 2

−−→
��

(−3 − <)i + (4 − =)j = 2[(2 − <)i + (−1 − =)j]

−(< + 3)i + (4 − =)j = 2(2 − <)i − 2(= + 1)j
We have −(< + 3) = 2(2 − <) and 4 − = = −2(= + 1). 1M
Solving, we have < = 7 and = = −6. 1A+1A

(b)
−−→
�� = −5i + 5j
Required vector =

1
��

−−→
��

=
1

√
52 + 52

(−5i + 5j) 1M

= − 1
√

2
i + 1
√

2
j 1A

(c) Required vector = −
√

8
��

−−→
��

= −
√

8
(
− 1
√

2
i + 1
√

2
j
)

1M

= 2i − 2j 1A

6. (a) 2u + v = (12 − 1)i + (4 − 4)j 1M

i =
2
11

u + 1
11

v 1A

v = −
(

2
11

u + 1
11

v
)
− 4j

j = − 1
22

u − 3
11

v 1A

(b) 4i − 5j = 0u + 1v(
4 × 2

11
− 5 ×

(
− 1

22

))
u +

(
4 × 1

11
− 5 ×

(
− 3

11

))
v = 0u + 1v 1M

21
22

u + 19
11

v = 0u + 1v

Therefore, 0 =
21
22

and 1 =
19
11

. 1A

7. (a)
−−→
�� = −i + j + 3k 1A

(b)
−−→
�� = Ai + (B − 2)j + (−A − 6)k 1A

(c) If �, � and � are collinear, then
A

−1
=
−A − 6

3
=
B − 2

1
. 1M

Solving, we have A = 3 and B = −1. 1A
The coordinates of � are (3, −1, −4). 1A

8.
−−→
�� = −2i + j − 4k
−−→
�� = 6i − _j + (2` + 2)k 1A

If
−−→
��//−−→��, then

−2
6

=
1
−_ =

−4
2` + 2

. 1M

Solving, we have _ = 3 and ` = 5. 1A
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9.
−−→
�� =

−−→
�� = 22i − j 1A

−−→
$� =

−−→
$� + −−→�� = 25i − 2j + k 1M

The coordinates of � are (25, −2, 1). 1A

10.
−−→
�� = 3i − 2j + k and

���−−→����� = √
32 + 22 + 12 =

√
14 1M

−−→
�� = 3i − 2j + k =

−−→
�� and

���−−→����� = √14
−−→
�� = 2i + 3j − k and

���−−→����� = √
22 + 31 + 12 =

√
14

−−→
�� = 2i + 3j − k =

−−→
�� and

���−−→����� = √14 1A

Since the lengths of four sides are equal, ���� is a rhombus. 1

11. (a)
−−→
%& = −5i + j + 6k 1A
−−→
%' = −15

4
i + 3

4
j + 9

2
k 1A

(b)
−−→
$' =

−−→
$% + −−→%'

= (2i + 3j − 5k) +
(
−15

4
i + 3

4
j + 9

2
k
)

1M

= −7
4

i + 15
4

j − 1
2

k 1A

(c) When
−→
%( = 3

−−→
%&,

−−→
$( =

−−→
$% + −→%(

= (2i + 3j − 5k) + (−15i + 3j + 18k)

= −13i + 6j + 13k 1M

When
−→
%( = −3

−−→
%&,

−−→
$( =

−−→
$% + −→%(

= (2i + 3j − 5k) + (15i − 3j − 18k)

= 17i − 23k
Required coordinates are (−13, 6, 13) or (17, 0, −23). 1A

12. Let $& : &� = C : 1 − C.
−−→
�& = C

−−→
�� + (1 − C)−−→�$ 1M

−−→
�% =

−−→
�$ + 1

2
−−→
$� =

−−→
�$ + 1

2
−−→
�� 1A

Since �, & and % are collinear,
C(
1
2

) =
1 − C

1
1M

C =
1
3

Therefore, $& : &� =
1
3

:
2
3
= 1 : 2. 1A
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13. (a)
−−→
�� = :

−−→
�� = 3:

−−→
�� + 2:

−−→
�� = 3:u + 2:v 1A

(b)
−−→
�� =

1
A + 1

−−→
�� + A

A + 1
−−→
�� 1M

=
1

A + 1
u + A

A + 1
v 1A

(c) By (a) and (b), 3: =
1

A + 1
and 2: =

A

A + 1
. 1M

2:
3:

=
A

A + 1
÷ 1
A + 1

1M

A =
2
3

1A

When A =
2
3

, : =
1
3
× 1
A + 1

=
1
5

. 1A

(d) −−→�� =
−−→
�� − −−→�� =

3
5

u + 2
5

v − u = −2
5

u + 2
5

v 1A

14. (a)
−−→
�' =

1
4
−−→
�� + 3

4
−−→
�& 1M

=
3
4

u + 1
4

v 1A

(b)
−−→
�% =

1
2
(3−−→�&) + 1

2
−−→
�� =

3
2

u + 1
2

v 1A

(c)
−−→
�% =

3
2

u + 1
2

v = 2
−−→
�' 1M

Thus, �, ' and % are collinear. 1
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