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1) June 2010 V1

19 The position vector r is given by r =2p +#(p + q).

(a) Complete the table below for the given values of 7.
Write each vector in its simplest form.
One result has been done for you.

r 4p +2q

(3]
(b) O is the origin and p and q are shown on the diagram.
(i) Plot the 4 points given by the position vectors in the table.
q A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
>
o p
(2]
(ii) What can you say about these four points?
ARSWEF(D)(I1) . .......ooeeeetrestrerssseresseessnssesssssssssesssasensssasesssese s s e s asssesnsneessenssnseas [1]
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2) June 2010 V3

15

NOT TO
SCALE

In triangle OGH, the ratio GN : NH =3 : 1.
O_é = g and 0_1:[ = h.
Find the following in terms of g and h, giving your answers in their simplest form.

(a) HG

Answer(a) T A [1]

(b) ON

Answer(b) ON

Il
—
\)
—_
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3) November 2010 V2

—

7 AB =a+b and CD =a+ (3t — 5)b where tis a number.

Find the value of # when A_}; = EZ)

Answer t =
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4) June 2011 V1

18

In the diagram, PQS, PMR, MXS and QXR are straight lines.

PO =2 0S.

M is the midpoint of PR.
:XR=1:3.

ox

F@zq and PR =r.

(a) Find, in terms of q and r,

(i RO,

(i) M5 .

Answer(a)(i) RO =

Answer(a)(ii) MS =

(b) By finding MX , show that X is the midpoint of MS.

Answer (b)
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5) June 2011 V2

16
C P B
NOT TO
SCALE
M
c Q
T A
O a
O is the origin and OABC is a parallelogram.
CP =PB and AQ =0B.
OA4 =aandOC =c.
Find in terms of a and ¢, in their simplest form,
@) PO,
Answer(a) PO = [2]
(b) the position vector of M, where M is the midpoint of PQ
Answer(B) ......oeeeeeeeerereereraenn (2]
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6) November 2011 V1

13

@)

A4 and B have position vectors a andb relative to the origin O.
C'is the midpoint of 4B and B is the midpoint of 4D.

Find, in terms of a and b in their simplest form

(a) the position vector of C,

A @ARNNINNNNY AV NN\ [2]
(b) the vector C_’B
R ERENNNNNN T - (2]
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7) November 2011 V2

15
y
6
5 +B
4
N
2 A+
1-
T T T T T ™ X
0 1 2 3 4 5
The points A(1, 2) and B(5, 5) are shown on the diagram .
(a) Work out the co-ordinates of the midpoint of AB.
Answer(a) (............... 3 eeeeneeenaees ) [1]
(b) Write down the column vector AB.
Answer(b) AB = [1]

(c¢) Using a straight edge and compasses only, draw the locus of points which are equidistant
from A4 and from B. [2]
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8) November 2011 V2

17

C da B

O is the origin,O_;l —2,0C = candCB = 4a.
Mis the midpoint of 45.

(a) Find, in terms of a and ¢, in their simplest form

(i) the vector A_é,

N s

RO EREEINAIATIANNNN - A NRNNRN [2]

(ii) the position vector of M.
Answer(a)(t) [2]
(b) Mark the point D on the diagram where OD =3a+c [2]
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9) June 2012 V1

19

O is the origin and OPQRST is a regular hexagon.
OP = p and OT =t.

Find, in terms of p and t, in their simplest forms,

(@) PT,

Answer(@) PT = oooovoeoseesseesss [1]
(b) PR,

Answer(D) PR = .......oomurmssessesssssson 2]
(c) the position vector of R.

ANSWEF(C) . ....oereeerersreerrereeerseesenssenseesenn, [2]
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10) June 2012 V3

18
Q R
M
q X
g
@) p P
O is the origin and OPRQ is a parallelogram.
The position vectors of P and Q are p and q.
X is on PR so that PX =2XR.
Find, in terms of p and q, in their simplest forms
(a) 0OX,
Answer(a) Q_)?

(b) the position vector of M, the midpoint of Q.X.

Answer(b)

www. Q8 Ml aths.com

NOT TO
SCALE

11




11) November 2012 V3

20

0 . C

In the diagram, O is the origin.
OC =cand OD =d.
E is on CD so that CE = 2ED.

Find, in terms of ¢ and d, in their simplest forms,

(a) DE,

Answer(a) DE =

(b) the position vector of E.

Answer(b)
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12) June 2013 V1

20
R Q S
r M NOT TO
SCALE
(@) D P

OPQR is a parallelogram, with O the origin.
M is the midpoint of PQ.
oM and RQ are extended to meet at S.
OP=pandOR =r.
(@) Find, interms of p and r, in its simplest form,
i) OM,
Answer(a)(i) RO eereeeeeensle
(if) the position vector of S.

ANSWET(R) (1) wvveereeeeieeie e

(b) When PT =- %p + r, what can you write down about the position of T?
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13) June 2013 V3

19
C
D
AC
b
E
)
OABCDE is a regular polygon.
(@) Write down the geometrical name for this polygon.
Answer(a)
(b) Ois the origin. OB=bandOC =c.
Find, in terms of b and c, in their simplest form,
(i) BC,
Answer(b)(i) BC =
(i) OA,
Answer(b)(ii) O =
(i)  the position vector of E.
Answer(b)(iii)
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14) November 2013 V1

16

y
A
AN -B
NOT TO
SCALE
AN
: X
-1 0 8
A is the point (-1, 1) and B is the point (8, 7).
(@) Write AB as a column vector.
Answer(a) AB = ( ) [1]
(b) Find |4B|.
ANSWEN(D) [AB] = ovvvvveeeseseseeseeeeeee e 2]
(c) AC =24B.
Write down the co-ordinates of C.
Answer(C) (cooovevennee. e ) [1]
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15) November 2013 V2

C
19

D

AC

0]
a

E

F

O is the origin.
ABCDEEF is a regular hexagon and O is the midpoint of AD.

Od=a and OC =¢

Find, in terms of a and c, in their simplest form

(@) BE ,
Answer(a) BE =
(b) DB,
Answer(b) DB =
(c) the position vector of E
Answer(c)
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16) June 2014 V2

14
R Q
NOT TO
r M SCALE
| g
P
© p
OPQR is a trapezium with RQ parallel to OP and RQ = 20P.
O isthe origin, OP=p and OR = .
M is the midpoint of PQ
Find, in terms of p and r, in its simplest form
(@ PO,
ANSWER(@) PO = oottt sstbes e eeereeee
(b) O_Ajl, the position vector of M.
ANSWER(D) OM = ovoovevececvveessssssosooe
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17) November 2014 V2

19

B
NOT TO
c X SCALE
0 > A
The diagram shows a quadrilateral OABC
OA=a,0C=cand CB =2a
X isapointon OB such that OX:XB=1:2.
(a) Find, in terms of a and ¢, in its simplest form
(i) AC,
ANSWEN(2)() AC = woovsverrnensscossesssens e [1]
(i) AX.
ANSWET(Q) (1) X = wovvvvrreeseeseeeseeeseeeeeeeeesseseesees [3]
(b) Explain why the vectors AC and A X show that C, Xand A lie on a straight line.
F T () AN . A N N T
................................ [2]
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18) November 2014 V3

14

NOT TO
SCALE

o)

The diagram shows two points, P and Q, on a straight line AB
P is the midpoint of AB and Q is the midpoint of PB.

O is the origin, OA=aand OB = b.
Write down, in terms of a and b, in its simplest form

(a) AP,

Answer(a) AP =

(b) the position vector of Q

ANSWET(D) vvveeireriesiniiini e
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19) June 2015 V1

14

0 2 R NOT TO
SCALE

P M \

PQORS is a quadrilateral and M is the midpoint of PS.
P_Q>:a, @:band@:af2b.

(a) Show that PS = 2b.

Answer(a)

[1]

(b) Write down the mathematical name for the quadrilateral PORM, giving reasons for your answer.
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20) June 2015 V3

19

)

oY
AN

OAPB is a parallelogram.
O is the origin, O4 = aand OB =b
M is the midpoint of BP

(a) Find, in terms of a and b, giving your answer in its simplest form,

() BA,

NOT TO
SCALE

Answer(a)(1) AL A aamanirn [1]

(ii) the position vector of M.
AR AR AL TN N I = T [1]
(b) Xison B4 sothat BX:X4=1:2.
Show that Xlies on OM.
Answer(b)
[4]
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21) November 2015 V2

-3

4 ABZ( 5

Find|@|.

|
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22) November 2015 V3

23
B
NOT TO
SCALE
b
C
0 a 4
In the diagram, O is the origin, OA=aand OB =b.
C is on the line AB so that AC: CB =1:2.
Find, in terms of a and b, in its simplest form,
(@ AC,
Answer(a) RRBTMINTW..........
(b) the position vector of C.
Answer(b) ........ccoeeevveeeneennn.
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23) March 2015 V2

17 (a)
S R
NOT TO
b SCALE
P ’a 0
PORS is a trapezium with PQ = 2SR
PO=2a and PS =b.
Find Q_7€ in terms ofa and b in its simplest form.
Answer(a) Q_§ AN N (2]
(b)
X
M
X NOT TO
SCALE
@) v v
O—)? =X and O—>Y =Y.
M is a point on XY such that XM :MY=3:5.
Find OM in terms of X and yin its simplest form.
Answer(b) OM = oo [2]
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24) June 2016 V2

24
A
b
B
\ NOT TO
SCALE
o
. C
In the diagram, O is the origin, 04 = a, OC =cand 4B =b.
P is on the line 4B so that AP: PB=2:1.
Q is the midpoint of BC.
Find, in terms of a, b and ¢, in its simplest form
(@) CB,
NN [1]
(b) the position vector of O,
.................................................. (2]
() PO.
PO = [2]
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25) June 2016 V3

NOT TO
SCALE

GHJK is a quadrilateral.
GH =a,JH =b andKJ =c.
L lies on GK so that LK = 3GL.

Find an expression, in terms of a, b and ¢, for GL.
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26) November 2017 V3

— (7
14 (a) Dis the point (2, -5)and DE = <1>

Find the co-ordinates of the point E.

®) v :(é) and v| = 13.

Work out the value of # where ¢ is negative.
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27) June 2018 V2
22

In the diagram, O is the origin, OC =—2a+3b and OD = 4a+b.

(a) Find C—D), in terms of a and b, in its simplest form.

(b) DE=a—2b

Find the position vector of £, in terms of a and b, in its simplest form.
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