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5 (a)

(i) Write down the position vector of 4.

Answer(a)(i) L

(i) Find|4B|, the magnitude of AB.

ANSWEF(A)(A1) ceveveveireereeieeie e [2]

(b)
S
NOT TO
0 SCALE
q
>
0 p P R
O is the origin, OP = p and O_é =q.
OP is extended to R so that OP = PR.
0Q is extended to S so that OQ = OS.
(i) Write down R_é interms of p and q.
Answer(b)(1) R_é et [1]

(ii) PS and RQ intersect at M and RM =2MQ.

Use vectors to find the ratio PM : PS, showing all your working.

Answer(b)(11) PM : PS = ...ooovviiieiieeies & e [4]
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A is the point (-1, 1) and B is the point (8, 7).

(a) Write AB as a column vector.

Answer(a)A_1§= ( ) [1]

(b) Find [4B].

Answer(b) |A_§| =
(¢) AC=24B.

Write down the co-ordinates of C.

Answer(c) (c.cceuvenne... ) rrerreeenaaas ) [1]

© UCLES 2013 0580/21/0/N/13 [Turn over



6 (a)

(b)

(©)

10

Calculate the magnitude of the vector ( gj .

Answer(a)

16

14

12

10

(i) The points P and R are marked on the grid above.

}7@ = ( zj . Draw the vector FQ on the grid above.

(ii) Draw the image of vector l?é after rotation by 90° anticlockwise about R.

EE=2a+b and 13_523b—a.

Find CE in terms of a and b. Write your answer in its simplest form.

—

Answer(c) CE
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In the diagram, O is the origin.
OC =cand OD =d.
Eis on CD so that CE = 2ED.

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

(a) DE,

Answer(@) DE = ___...oooeoeesersrssen [2]
(b) the position vector of £.
Answer(b) —......oeeeeeereersrenneeseenaeeans [2]
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(b) Exa];;z(;;er’v
P Q Use
NOTTO
SCALE
p R
o) S S

In the pentagon OPQRS, OP is parallel to RQ and OS is parallel to PQ.
PO =20Sand OP=2RQ. __
O is the origin, OP = p and OS =s.

Find, in terms of p and s, in their simplest form,

(i) the position vector of O,

ANSWEr(D)(1) weeeeveveeieeeeieecieeeiee e [2]

(ii) SR.

AnsWer(B)(i1) SR = wovvvveeeeoeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeee 2]
(¢) Explain what your answers in part (b) tell you about the lines OQ and SR.

DR e () PSPPSR [1]
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A
b
B
a NOT TO
SCALE
0]
¢ 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
(a) CB,
(&7 [1]
(b) the position vector of Q,
.................................................. [2]
© PO.
PO = e [2]
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Write 7V as a column vector.

Answer(d) TV = [2]
)
A
NOT TO
M SCALE
B
X
C
AB =b and AC =c.
(i) Find CB in terms of b and c.
Answer(e)())CB = __...oooroeeerrrrre [1]

(ii) X divides CB in the ratio 1:3.
M is the midpoint of AB.

Find MX in terms of b and .
Show all your working and write your answer in its simplest form.

Answer(e)(il) MX = [4]
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R NOT TO
SCALE

\ B2

P M S

PORS is a quadrilateral and M is the midpoint of PS.
?Q=a, @=band@=372b.

(a) Show that PS = 2b.

Answer(a)

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

© UCLES 2015 0580/21/M/J/15
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R M 0
T
i\ NOT TO
SCALE
=
0 P P
OPQR is a rectangle and O is the origin.
M is the midpoint of RQ and PT: TQ =2 : 1.
oP = p and OR =r.
(a) Find, in terms of p and/or r, in its simplest form
@ MO,
MO = oo [1]
(i) MT,
MT = oo [1]
(i) OT.
[07 [1]

(b) RQ and OT are extended to meet at U.

Find the position vector of U in terms of p and r.
Give your answer in its simplest form.

© UCLES 2016 0580/41/M/1/16
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k) and |FT|= v 180.

© m:<_2k

Find the positive value of £.
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(i) Work out 2m — 3n.

(ii) Calculate |2m—3n]| .

................................................... [2]
b)) ®
A
a NOT TO
M SCALE
o b B
In the diagram, O is the origin, OA =aand OB =b.
The point M lies on AB such that AM : MB =3 : 2.
Find, in terms of a and b, in its simplest form
(@) 4B,
AB = oo [1]
(b) AM,
AM = oo [1]
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(¢) the position vector of M.

................................................... [2]
(ii) OM is extended to the point C.
The position vector of C'is a + kb.
Find the value of £.
K= e [1]
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B M P
NOT TO
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0 A A
OAPB is a parallelogram.
O is the origin, O4 =a and OB =b.
M is the midpoint of BP.
(a) Find, in terms of a and b, giving your answer in its simplest form,
(i) Bd,
Answer(a)(i) BA = oo [1]
(ii) the position vector of M.
Answer(@)(1) ...cooeveieciieeiieeieeeee e [1]

(b) XisonBAsothat BX:XA=1:2.
Show that X lies on OM.

Answer(b)

Question 20 is printed on the next page.
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oo
(i) Find the value of \I?Q

Answer(a)(i) |1?é| e e ba e e 2]
(ii) Qs the point (2, -3).
Find the co-ordinates of the point P.
Answer(a)(ii) (c.eeeevevveeeenens y et ) [1]
(b)
A
NOT TO
a M SCALE
o N l’) B

In the diagram, M is the midpoint of 4B and L is the midpoint of OM.
The lines OM and AN intersect at L and ON = 5 OB.

5:4=aand0_j§=b.

(i) Find, in terms of a and b, in its simplest form,

(a) OM,

AnSWEr(B)A)(@) OM = oo [2]
() OL,

AnSWer(B)A)(D) OL = oo [1]
() AL.

AnSWer(B))(C) AL = wooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee [2]
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B—C)=aandA—C)'=b.

(a) Find AB in terms of a and b.

Answer(a) AB =

(b) M is the midpoint of BC.
X divides 4B in the ratio 1:4.

Find XM in terms of a and b.
Show all your working and write your answer in its simplest form.

Answer(b) XM =

© UCLES 2015 0580/41/0O/N/15
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NOT TO
r M SCALE

=1 4

OPQR is a trapezium with RQ parallel to OP and RQ = 20P.
O is the origin, OP=p and OR =r.
M is the midpoint of PQ.

Find, in terms of p and r, in its simplest form

(@) PO,

Answer(a) Fé S eestscsanstestest s e sae s ssbssasassnssesats [1]

(b) oM , the position vector of M.

ANSWEr(D) OM = wooooeoeoeoeooeooeeeoeeeerereeeeeeeee 2]
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(b)

NOT TO
SCALE

)

OACB is a parallelogram.
OA=aand OB =b.
AN:NB=2:3and AY = 2 AC.

(i) Write each of the following in terms of a and/or b.
Give your answers in their simplest form.

(a) ON

AnSWer(B)()(@) ON = oo

(b) NY

AnsWer(B)A)(D) NY = wovvvveeeeeoeoeeeeeeeeeeeeeeeseeeeeeeeeeeeeee

(ii) Write down two conclusions you can make about the line segments NY and BC.

ANSWEF(D)(I1) 1vevvevreeieeeiesiteeteeteste st esete st e steessaesstesstessaessaesssesssesssesssesssesssesssesssesnsesssesssenssennsennns

© UCLES 2014 0580/41/M/1/14
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C B
NOT TO
¢ X SCALE
0 a A
The diagram shows a quadrilateral OABC.
51>4:a,0_5:cand51§=2a.
Xis apoint on OB such that OX:XB=1:2.
(a) Find, in terms of a and ¢, in its simplest form
@ AC,
Answer(a)(i) AC = oo
(i) AX.
Answer(a)(ii) AX = e

(b) Explain why the vectors AC and AX show that C, X and 4 lie on a straight line.

ARSWEF(D) oottt ettt ettt ettt ettt h ettt ettt e bt e bt ettt e et e et e e be e bt e st eteenteenne
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OPQR is a parallelogram, with O the origin.
M is the midpoint of PQ.
Q]l/[ and RQ are extended to meet at S.
OP=pandOR =r.
(a) Find, in terms of p and r, in its simplest form,
@ OM,
Answer(a)(i) OM = oo

(ii) the position vector of S.

ANSWEr(@)(11) .occeveeevrieeciiieeiiieeiee e
(b) When PT =— %p + r, what can you write down about the position of 7?7
ARSWEF(D) oottt ettt ettt et e b e ettt e et eesb e e b e st e e taeeabeeebeenteanaeenaeenreenns
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O is the origin and OPRQ is a parallelogram.
The position vectors of P and Q are p and q.
Xis on PR so that PX =2XR.

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

@) OX,

—

Answer(a) QX = .....oererrerssrssenns [2]

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

Answer(b)

© UCLES 2012 0580/23/M/J/12 [Turn over
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S
0
X
P
M
In the diagram, PQS, PMR, MXS and QXR are straight lines.
PO=20S.
M is the midpoint of PR.
OX:XR=1:3.
Fé =q and PR =r.
(a) Find, interms of q and r,
@ RO,
Answer(a)(i) RO =
(i) S .
Answer(a)(ii) MS =

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

Answer (b)

NOT TO
SCALE
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b
E A
0]

OABCDE is a regular polygon.

(a) Write down the geometrical name for this polygon.

ANSWEF(@) oo [1]
(b) O is the origin. OB=band OC = .
Find, in terms of b and ¢, in their simplest form,
@ BC,
ANSWEr(B)(i) BC = oo [1]
i) 04,
ANSWEr(B)(i1) OA = woooooeoeeeeeeeeoeeeeeeeeeeeeeeeee e 2]
(iii) the position vector of E.
Answer(D)(111) ..coeeveeeveeieeieeie e eveeaes [1]

Question 20 is printed on the next page.
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C

D B
A C

0
a

E A

F

O is the origin.
ABCDEF is a regular hexagon and O is the midpoint of 4D.

5:4 =a and 0_5 =c.
Find, in terms of a and ¢, in their simplest form

(@) BE,

Answer(a) BE = oo

(b) DB,

Answer(b) DB = oo

(¢) the position vector of E.

ANSWET(C) e

© UCLES 2013 0580/22/0/N/13
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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,

(a) PT,

(b) PR,

(c) the position vector of R.

Answer(c)

Answer(a) PT

Answer(b) PR
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8
B
p
A
NOT TO
SCALE
Q
6a 4
C
3c
o
In the diagram, O is the origin and 04 = 6a, OB = 9b and OC = 3c.
The point P lies on AB such that AP =3b-2a.
The point Q lies on BC such that BO = 2¢ — 6b.
(a) Find, in terms of b and ¢, the position vector of Q.
Give your answer in its simplest form.
ANSWET(@) e

© UCLES 2014 0580/41/0/N/14
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(b) Find, in terms of a and ¢, in its simplest form

() AC,

AnSWer(B)(i) AC = woooooeeoeeeeeeeeoeoeeeeeeeeeeeeeeeeeeeeee [1]

(i) PO.

ANSWEF(B)(1) PO = woovvveeeoeeeeeeeeeeeoeeeeeeeeeeeeseseeeeeen 2]

(¢) Explain what your answers in part (b) tell you about PQ and AC.

ARSWEF(C) wovveeeeeeeeeee ettt ettt ettt st e st e e bt e bt aab e esse e st e asseanseas s e esseanbeesseenseanseenbeenseenseenseanseenseenteentaens
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A NOT TO
SCALE
R
4a
0 3b B
In the diagram, OA = 4a and OB = 3b.
R lies on AB such that OR = %(12a + 6b).
T is the point such that BT = %0_:4
(i) Find the following in terms of a and b, giving each answer in its simplest form.
(a) AB
Answer(B)(i)(@) AB = wovvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee [1]
(b) AR
10 ) T I 2]
(¢) OT
ANSWEr(B)A)(C) OT = oo [1]
(ii) Complete the following statement.
The points O, R and T are in a straight 1ine BECAUSE ........ccvevviriiiiiiiecieeieciecee e
........................................................................................................................................... [1]
(iii) Triangle OAR and triangle TBR are similar.
Find the value of area of triangle TBR
ind the value o area of triangle OAR
Answer(D)(111) .....cceeeeveieciieeieecieeeee e 2]
© UCLES 2013 0580/43/0/N/13 [Turn over



10

7 (a) Pisthe point (2, 5)and FQ = ( :;j . Exafn(;;erb
- Use
Write down the co-ordinates of Q.
Answer(a) (- ........... A ) [1]
(b)
D
NOT TO
SCALE
0
O is the origin and OA4BC is a parallelogram.
M is the midpoint of AB.
oC =c,52 =3aand CE = %CB.
OED is a straight line with OE:ED =2:1.
Find in terms of a and c, in their simplest forms
i 0B,
Answer(B)()) OB = ..ooveeeseeeseersseresnens (1]
(ii) the position vector of M,
Answer(b)(il) ....oooereeeereeeeerenenaens [2]
(i) OF,
Answer(b)((i)) OF = vvvvvsvvessssssssssssssses (1]
(iv) CD.
Answer(B)(iV) CD = ...oovesoeeessserrssere [2]
(¢) Write down two facts about the lines CD and OB.
ARSWET (€) ... eeeeeeeeeeeeeeeeseseessessesseesssssseesseseesseess s e s sasesssss s ssae e s ssa s ssnssasessssassaens
........................................................................................................................................ 2]
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