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Ch. 12: Vectors

June 2023 Question 6 Paper 2
6. Relative to a fixed origin O,

* A is the point with position vector 12i

* B is the point with position vector 16j

« (is the point with position vector (50i + 136j)

* D is the point with position vector (22i + 24j)

(a) Show that AD is parallel to BC.

(2)
Points A, B, C and D are used to model the vertices of a running track in the shape of
a quadrilateral.
Runners complete one lap by running along all four sides of the track.
The lengths of the sides are measured in metres.
Given that a particular runner takes exactly 5 minutes to complete 2 laps,
(b) calculate the average speed of this runner, giving the answer in kilometres per hour.
4)
ANSWER
Question Scheme Marks AOs
6(a) AD=10i+24j and BC =50i+120j M1 1.1b
AD = %B—C therefore AD is parallel to BC * Al*cso | 2.2a
2)
(b)
Attempt to find at least two lengths between AB, BC, CD and AD M1 I.1b
|BC| = 50" +120* =130, |DA|=+10"+24> =26
[4B|=12? +16* =20, [CD|=+28"+112* = 2817 (awrt 115 m) Al 1.1b
2{26+]3ﬂ+20+284ﬁy
Averagespeed = — /1000 dM1 3.1b
awrt = 6.99 (km/h) Al 3.2a
4
(6 marks)
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June 2023 Question 3 Paper 1

3. Relative to a fixed origin O

* the point 4 has position vector 5i + 3j + 2k

* the point B has position vector 2i + 4j + ak

where a is a positive integer.

(a) Show that |(ﬂ| = /38

1)
(b) Find the smallest value of @ for which
|'0B| > |04
(2)
ANSWER
Question Scheme Marks | AOs
3@ (Io4]=) V5 +3* +2* =38 * BI* | L1b
(1)
® (0B|=+2* +4* +a* =20+a* sowhen a=5 [0B|=20+25=/45 M1 | Llb
=5 Alcso | 2.3
(2)
(3 marks)
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June 2022 Question 13 Paper 2

13. Relative to a fixed origin O

+ the point 4 has position vector 4i — 3j + 5k
+ the point B has position vector 4j + 6k
+ the point C has position vector —16i + pj + 10k

where p is a constant.
Given that 4, B and C lie on a straight line,

(a) find the value of p.
(3)

o s
The line segment OB is extended to a point D so that CD is parallel to OA

_}
(b) Find |OD , Writing your answer as a fully simplified surd.

3
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ANSWER

Question Scheme Marks AQs

13(a) Attempts two of the relevant vectors

+AB =+(—4i+7j+k)
+AC =+(-20i+(p+3)j+5k) M 31
+BC =£(-16i+(p—4)j+4k)
Uses two of the three vectors in such a way as to find the value d
ofp. Eg. p+3=5x7 Mi 21
p=32 Al 1.1b
(3)
(b) Deduces that OD = 2.0B = 4.j+ 61k and attempts

— M1 3.1a

CD = 16i + (41 —"32") j+(61—10)k

Correct attempt at 2 using the fact that CD is parallel to 04

CD =16i +(4%.—"32")j+(61—10)k

- dM1 1.1b
O4=4i-3j+5k
4).—-32=-12=i=... OR6A-10=20=>h=...
|OD|=5x4" +6" =104T3 Al 1.1b
3

Video solution:

https://youtu.be/8uADNn2CL sVs
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https://youtu.be/8uADn2CLsVs

June 2022 Question 9 Paper 1
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9.
Q
R
P
S
Figure 3
Figure 3 shows a sketch of a parallelogram PORS.
Given that
_).
« PO=2i+3j—4k
_>.
« QR=5i—-2k
(a) show that parallelogram PORS 1s a thombus.
(2)
(b) Find the exact area of the thombus PORS.
(4)
ANSWER
Question Scheme Marks AOs
Y@ | Attempts both [PQ|= 2" +3"+(~4)" and [OR]= 5" +(-2) M1 3.1a
States that |P—Q‘ = ‘ﬁl =+/29 so PORS is a thombus Al 2.4
2)
(b) Attempts BOTH PR = PO+ OR =7i+3j-6k . .
- Jda
AND (QS=-PO+PS=3i-3j+2k
Correct PR =7i+3j—6k and OS = 3i-3j+2k Al 1.1b
Correct method for area PORS. E.g. %x|ﬁ|x oS dMm1 2.1
= /517 Al 1.1b
4
(6 marks)
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November 2021 Question 6 Paper 1

Figure 1 shows a sketch of triangle ABC.
Given that
_)
* AB=-3i—4j-5k
ﬁ
« BC=i+j+4k

—
(a) find AC

9
(b) show that cosABC = 10
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ANSWER
Question Scheme Marks AOs
6(a) AC=AB+BC=-3i-4j—Sk+i+j+ak=.. M1 | 1.1b
=-2i-3j-k Al | LIb
(2)
(b) At least 2 of
(AC?)="2 +3 412 (4BY) =3 + 42+ 5%, (BC? )=V 412 + 4 M1 LTb
PRl =P 44 45 4P+ P8 -V + 4 451 4 442 c0s ABC M1 3.1a
14=50+18—-2+/50+/18cos ABC
— #
:>cusABCzSO+_18 14_9, Al 2.1
2450418 10
3)
(b) Alternative
AB* =3 +4* +5 BC* =1"+1’ +4° M1 | 1.1b
BABC =(3i+4j+5k Wi +j+4k) =27 =3 + 4 + 51 + 1 + 4 cos ABC Ml | 3.la
27 9
27 =50+/18 cos ABC = cos ABC = ——=" — =~ * AlF | 21
V50418 10
(5 marks)
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June 2018 Question 2 Paper 2

2. Relative to a fixed origin O,
the point 4 has position vector (2i + 3j — 4k),
the point B has position vector (4i — 2j + 3k),
and the point C has position vector (ai + 5j — 2k), where @ is a constant and a < 0
D is the point such that AB = BD.

(a) Find the position vector of D.
(2)

Given |AC| =4

(b) find the value of a.
3)
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ANSWER
Question Scheme Marks | AOs
OA=2i+3j-4k, OB=4i-2j+3k, OC=ai+5j-2Kk, a<0
AB = BD, AB“_4
(a) E.g. OD =0B+BD=0B+ AB
or OD=O0B+BD=0B+AB=0B+0B - 0A=20B - 04
or OD=0B+BD=0B+ AB = 0A+ AB+ AB = OA+2AB
4 4 2 4 2
=|-2|+|-2|-| 3 ~2{+|-5
3 3 -4 3 7
M1 31a
2 4 2 2 2
or =| 3|42 2 3 = 3|+2|-5
-4 3) |\-4 -4 7
6
=|-7| or 6i—7j+10k Al 1.1b
10
(2)
(b) (@a=2)" +(5-3)" +(=2—-—4)* M1 1.1b
{|A("‘ =4 :>} (@=2) +(5-3) +(=2——4)*= (4)
i dMm1 2.1
=(a-2y =8=a=.. or —a’—da-4=0=a=..
(as a<0=>) a=2-2J2 (or a=2-8) Al 1.1b
3)
(5 marks)
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