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1) June 2010 V2

2 (a p= (;) and q= (gj

(i) Find, as a single column vector, p + 2q.

Answer(a)(i) (2]
(i) Calculate the value of |p +2q |.
X ZEHARIH R TR TTITRRN (2]
(b) a
NOT TO
SCALE
M
O |: Vv
In the diagram, C_]\i[ = MVand OL=2LV.
Ois the origin. OC = ¢andOV =v
Find, in terms of € and v, in their simplest forms
G CM,
Answer(D)(1)  ......omeeeeemeieeeeemaere e e e eamnas (2]
(ii) the position vector of M,
Answer(D)(il) . ......oovmeeeeeeemaesesemesesesmeeen (2]
(iii) ML.
Answer(D)(il1) . _.....c.ovremeeeeerrmereeeemereeeemans [2]
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2) November 2010 V1

7 (b)

»

«A(2,1)

*B(44)  NotTO

SCALE

> X

o)

(i) Write down AB as a column vector.

o ~_ (0
(ii) AC—(7).

Work out BC as a column vector.

Answer(b) (1) AB =

Answer(b)(ii) BC =
(2]
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(©)

R
NOT TO
r SCALE
P
O Q 3
r =
O_IE =r and 0_7: =t
Pis on RT such that RP : PT=2: 1.
2
Q is on OT such that OQ = ; OT.
Write the following in terms of r and/or t.
Simplify your answers where possible.
@ or
AnSWer(Q)D) O = ...ovooeresesmssssssssn [1]
(i) 77
Answer(@)(i) TP = ...ooocoereerreseerssennsssenn 2]
(iii) OP
Answer(Q)(ii) OP = . ....oooeoeererr 2]
(iv) Write down two conclusions you can make about the line segment OP.
ARSWEN(C)IV) | ..oioooesieeessessesssssssss s st sssssesssss bR R AR s SRR bR R R
(2]
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3) November 2010 V3

S

Find the following matrices.

4 @

(i) AB

Answer(a)(i) (2]
(ii) CB

Answer(a)(ii) [2]
(iii) A, the inverse of A

Answer(a)(iii) [2]

N\
(b) Describe fully the single transformation represented by the matrix (0 \ j S

Answer(b) [2]

(¢) Find the 2 by 2 matrix that represents an anticlockwise rotation of 90° about the origin.

Answer(c)
(2]
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4) November 2010 V3

9 (@

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

The points 4 (5, 3), B(1,—4) and C (-4

—

(i) Write CA as a column vector.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

, —2) are shown in the diagram.

Answer(a)(1) C_'/I =

(ii) Find CA —CB as a single column vector.

(iii) Complete the following statement.

(iv) Calculate |CAl.

Answer(a)(ii)

Answer(a)(iv)
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(b)

\ A=

NOT TO
SCALE

A

ABCD is a trapezium with DC parallel to 4B and DC = %AB.

M is the midpoint of BC.

A_[)ztandD_C>=u.

Find the following vectors in terms of t and / or u.

Give each answer in its simplest form.

() AB

Answer(b)(i) AB =
(i) BM

Answer(b)(ii) BM =
Giii) AM

Answer(b)(iii) AM
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5) June 2011 V3

10 (a)
D L C
NOT TO
SCALE
N
M
q
A D B
ABCD is a parallelogram.

L is the midpoint of DC, M is the midpoint of BC and A is the midpoint of LM.
AB=pand 4D =q.

(i) Find the following in terms of p and q, in their simplest form.

(a) A_é

Answer(a)(i)@) AC= o
(b) LM

Answer(a)Q)(b) LM= oo
() A_];

Answer(@(i)©) AN= oo

(ii) Explain why your answer for AD»V shows that the point NV lies on the line AC.

Answer(a)(ii)
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(b)

F G
25 (x +15)°
NOT TO
S J SCALE
E
EFG is a triangle.
HJ is parallel to FG.

Angle FEG =75°.
Angle EFG = 2x° and angle FGE = (x + 15)°.

(i) Find the value of x.

Answer(b)(i) x =

(ii) Find angle HJG.

Answer(b)(ii) Angle HIG =
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6) November 2011 V3

11 (a)

(i) Write PO as a column vector.

(ii) @Lzﬁj

> X
-2 -1 0 1 2
The points P and Q have co-ordinates (-3, 1) and (5, 2).
Answer(a)(i) I?@ =
Mark the point R on the grid.
(iii) Write down the position vector of the point P.
Answer(a)(iii)
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[1]

[1]

[1]
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(b)

NOT TO
SCALE

0]

In the diagram, OU=wand OV =v.

—— 2 —_— —
K is on UV so that UK = g UV and L i1s on OU so that OL = % ou.

M is the midpoint of KL.

Find the following in terms of u and v, giving your answers in their simplest form.

(i) LK

Answer(b)() LK = ... [4]

(i) OM

Answer(b)(i1) OM =
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7) June 2012 V2

7 (a) Pisthe point (2, 5)and FQ = ( ;] .

Write down the co-ordinates of Q.

Answer(a) (- _.......... S ) [1]
(b)
D
NOT TO
SCALE
(@)
O is the origin and OABC is a parallelogram.
M is the midpoint of AB.
OC =¢,04=3aand CE= 5 CB.
OED is a straight line with OF:ED =2:1.
Find in terms of a and ¢, in their simplest forms
i) OB,
Answer(®)() OB = ....ooovevoereesseressnrern [
(i) the position vector of M,
Answer(b)(il) ......comrereesersensesessenne [2]
(iii) OF,
Answer(D)(iii) OF = ....ooveveseeerseereseens (1]
(iv) CD.
AnSWer(B)(iV) CD = .ovrseerseresensssesesenes 2]
(¢) Write down two facts about the lines CD and OB.
(O
(2]
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8) November 2012 V1

(i) Find 2a +b.

(i) Find|bl.

(iii) ma+nb=c

Find the values of m and n.
Show all your working.

Answer(a)(i)

Answer(a)(ii)

Answer(a)(iil) m =
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(b)

P
X
NOT TO
SCALE
@]
Y
Q
In the diagram, OX:XP =3:2and OY: YO =3:2.
OP =pand 00 = q.
(i) Write 15@ in terms of p and q.
Answer(®)() PO= ...
(ii) Write XY in terms of p and q.
Answer(B)(ii) XY = .

(iii) Complete the following sentences.

The lines XY and PQ are

The triangles OXY and OPQ are

The ratio of the area of triangle OXY to the area of triangle OPQ is

www. Q8 Ml aths.com
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9) November 2012 V2

6 (a) Calculate the magnitude of the vector ( :) .

AnSWer(a) —......oeeureeererireesreeeranens (2]
(b)
y
A
2 e
0 T T T T | T N
2 4 6 8 LONN2NNRANNEONNES
(i) The points P and R are marked on the grid above.

FQ = ( ij . Draw the vector }?Q on the grid above. [1]
(ii) Draw the image of vector I;é after rotation by 90° anticlockwise about R. [2]

(¢) DE=2a+b and DC =3b — a.

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

Answer(c) CE = 2]
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() 5?=(_2j and 5?=( ﬂ.
5 1

Write 7V as a column vector.

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

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

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

Answer(e)(ii) MX = [4]
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10) June 2013 V2

5 2 4 29
7 A:(7) B=(6 -4) c::(1 3) D:(_1 _3)

(a) Calculate the result of each of the following, if possible.

If a calculation is not possible, write “not possible” in the answer space.

@iy 3A
Answer(a)(i) [1]
(i) AC
Answer(a)(ii) [1]
(i) BA
Answer(a)(iii) [2]
(ivy C+D
Answer(a)(iv) [1]
(v) D?
Answer(a)(V) [2]
(b) Calculate C, the inverse of C.
Answer(b) [2]
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11) November 2013 V1

(b)

NOT TO
SCALE

0 5

In the pentagon OPQRS, OP is parallel to RQ and OS is parallel to PQ.
PQ=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 Q,

ANSWET(D)(1) oo [2]

(i) SR.

ANSWET(D) (1) SR = .oooeeeeeeeeeeeesseeeeeeeeeeeeeeeeseen 2]
(c) Explain what your answers in part (b) tell you about the lines OQ and SR.

AANSWET(C) vtttk bbbkt bt h b b e bR R bbbt bbb ne e [1]
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12) November 2013 V3

7 (a) The co-ordinates of P are (-4, —4) and the co-ordinates of Q are (8, 14).

(i) Find the gradient of the line PQ.

A T A R [2]
(i)  Find the equation of the line PQ.
ANSWET(A)(I1) vevvverrererieieeseeseesreesieeseeseee e [2]
(iif)  Write FQ as a column vector.
Answer(a)(iii) PO = [1]
(iv) Find the magnitude of 17@
ANSWET()(IV) wvovveireeeciececeee e [2]
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(b)

4a

0 3b e

In the diagram, OA = 4a and OB = 3b.
R lies on AB such that OR = %(12a + 6b).
T is the point such that BT = %5:4

NOT TO
SCALE

(i) Find the following in terms of a and b, giving each answer in its simplest form.

(@) AB

Answer(b)(i)(2) 4B =
(b) AR

Answer(b)(i)(b) AR =
) OT

Answer(b)(i)(c) OT =

(i) Complete the following statement.

The points O, R and T are in a straight line because .........

(iii) Triangle OAR and triangle TBR are similar.

area of triangle TBR
area of triangle OAR °

Find the value of

Answer (b)(iii)
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13) June 2014 V1

[ 3 2 B [ 2 (20
1 A=| ] || B=(2 9 c_(S) D_<0 2)

(@) Work out, when possible, each of the following.
If it is not possible, write ‘not possible’ in the answer space.

() 2A
Answer(a)(i) [1]
(i) B+C
Answer(a)(ii) [1]
(iii) AD
Answer (a)(iir) [2]
(iv) A7, the inverse of A
Answer(a)(iv) [2]
(b) Explain why it is not possible to work out CD.
Answer(b) ... 0AHLA . C. . AC.).. .. L YLl . AP ......oeneeeeeeiaceriennn, [1]

(c) Describe fully the single transformation represented by the matrix D.

L ST (o) TS
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14) June 2014 V1

4
(i) P isthe point (-2, 3).

11 (a) PO =<_3>

Work out the co-ordinates of Q.

(i) Work out PQ|, the magnitude of P20 .

Answer(@)(i) (cooeveeeee. ) e )

A A R R
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(b)

NOT TO
SCALE

@)

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

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

(a) ON

ANSWET(D)()(@) ON = oovvveoeseeeeeeeeeee e [2]

(b) NY

11501 W0 A T 2]
(if) Write down two conclusions you can make about the line segments NY and BC.

ANSWET(D)(I1) vrevrireite ittt sttt ettt e st e e be e s e e be s aeere e er e beeae et e s reereeneenreare s
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15) June 2014 V3
5 (@

(i) Write down the position vector of A.

Answer(a)(i) [1]
(i) Find |A_§] , the magnitude of AB.
L A T A R A R R R [2]
(b)
S
NOT TO
Q SCALE
q
>
@) D P
O is the origin, OP = p and O_Q =q.
OP is extended to R so that OP = PR.
0Q is extended to S so that OQ = QS.
(i) Write down R_é interms of p and q.
ANSWET(D)(I) RO = covvvveeeeeeeeeeeeeeeeeceseeeeeeseeseeeeeee [1]
(i) PSand RQ intersect at M and RM = 2MQ.
Use vectors to find the ratio PM : PS, showing all your working.
Answer(b)(ii)) PM i PS= ... e [4]
www. Q8 Ml aths.com 24




16) November 2014 V1

8
B
P
A
NOT TO
SCALE
Q
6a 4
S
3c
0
In the diagram, O is the origin and O = 6a, OB = 90 and OC = 3c.
The point P lies on AB such that 4P = 3b - 2a.
The point Q lies on BC such that BQ = 2c — 6b
(@) Find, in terms of b and c, the position vector of Q
Give your answer in its simplest form.
ANSWEN(Q) .vecvveieiieeieevieieinas

www. Q8 Ml aths.com
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(b) Find, interms of a and c, in its simplest form

(i) AC,

Answer(b)(i) S R NN

(i) PO.

WAL QY N S S S SN

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

ARSWEN(C) ....ovevevveeneeee. [ ... NN NN Y oo
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17) November 2014 V3

0 -1 1 -2
G A
(a) Work out

(i) 4P,

(i) P-Q,

(i) P2,

(iv) QR.

1 0
(b) Find the matrix S, so that QS = (0 )

Answer(a)(i)

Answer(a)(ii)

Answer(a)(iii)

Answer(a)(iv)

Answer(b)

www. Q8 Ml aths.com
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18) June 2015 V2
— 5
10 @) PO= <_8>
(i) Find the value of | PQ).

Answer(a)(i) |]?é| e TR 2]
(i) Qs the point (2, -3).
Find the co-ordinates of the point P.
Answer(a)(ii) (...cccooveeenennnne. AN RN T ) [1]
(b)
A
NOT TO
A M SCALE
0 N lV) 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 = ;-OB.

0_;1=aand0_l§=b.

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

(a) OM,

Answer(B)(A)@) OM = oovvvoveeeoeoeeeeeeeeoeeeeeeeeeeeeeeeeeeee 2]
() OL,

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

ANSWEr(B)(AN(C) AL = woovveooeeeeeeeeeeeeeeeeeeeeeee e 2]
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(ii) Find the ratio AL: AN in its simplest form.

Answer(b)(i1) ....ocevvveees & cveeeiieennnn (3]

(©)

(i) On the grid, draw the image of triangle A after the transformation represented by the

. I
matrix . [3]
0 =15

(ii) Find the 2 x 2 matrix which represents the transformation that maps triangle A onto triangle B.

Answer(c)(il) [2]
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19) June 2015 V3

S I ST BRI

(a) Work out PQ.

Answer(a)

(b) Find Q.

Answer(b)
(c) PR=RP

Find the value of u and the value of v.

Answer(c) U= ......ccccereevunn..

(d) The determinant of S is 0.

Find the value of w.

Answer(d) w= ......ccceevvevnn..
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20) November 2015 V1

10

B—C):aandﬁ=b.

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

Answer(a) AR AN D W\ [1]

(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.

ANSWEF(D) XM = oooveooeeeeeeoeeeeoeeeeeeeeeeeeeeeeeeee [4]
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21) March 2016 V2

0 X P

O is the origin and OPQORST is a regular hexagon.
OP =xand OT = y.
(a) Write down, in terms of x and/or y, in its simplest form,

() OR,

Gi) PO,

(iii) the position vector of S.

(b) The line SR is extended to G so that SR : RG=2: 1.

Find @, in terms of x and y, in its simplest form.

(¢) M is the midpoint of OP.

(i) Find M—>G, in terms of x and y, in its simplest form.

(ii) H isapointon 7Q suchthat TH: HO =3 : 1.

Use vectors to show that H lies on MG.

www. Q8 Ml aths.com

NOT TO
SCALE
aaiihiliiHzii ik ke [1]
AN T AN [1]
.................................................. 2]
NN 2]
MG = oo, 2]
(2]
32




22) June 2016 V1

7

R M 0
T
ri 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 =pand OR =r.
(a) Find, in terms of p and/or r, in its simplest form
i Mo,
M@Z AN A ) [1]
(i) MT,
O NN £ A [1]
(i) OT.
AN E QN [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.
................................................... [2]
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. 2 .
(© MT=<_k> and MT|=180.

k

Find the positive value of .

www. Q8 Ml aths.com
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23) June 2016 V3

8 A=

2 0
-1 5
3 —4

(a) Work out each of the following if the answer is possible.
If a calculation is not possible, write “not possible” in the answer space.

(i) BA

(i) 2A
(iii) CD
(iv) DC
(v) B?

(b) Find B!, the inverse of B.

www. Q8 Ml aths.com
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—24) November 2017 \/1

11

(a) A:<

Find

(i A%

2 -3

o

(i) A7, the inverse of A.

(c¢) Find the matrix that represents a clockwise rotation of 90° about the origin.

[2]

[2]

[2]

www.Q8Maths.com
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(a)

NOT TO
a SCALE

b

In the diagram, O is the origin and P lies on 4B such that AP : PB=3 : 4.
OA=aand OB =b.

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

(ii) The line OP is extended to C such that OC = mOP and BC = ka.

Find the value of m and the value of .

www.Q8Maths.com 37




25) June 2018\/]
7

. (4 . /8 . (-3
@ 0A_<3> = _<—7> AC‘( 6>
Find
@) |08,
B = o DN
(i) BC.
BC =
(b)
S R
NOT TO
b SCALE
R
P 2 0

PORS is a parallelogram with diagonals PR and SQ intersecting at X.
?Q =aand PS=b.

Find @() in terms of a and b.
Give your answer in its simplest form.

[2]
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(c)
Calculate

G M,

i)y M.

(2]

[2]
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26) June 2020 V2
4 —2
Co el el

(i) Find 2p+q.

(i) Find |p/.

— (=3
(b) A is the point (4, 1) and 4B = ( 1).

Find the coordinates of B.

(¢) Theline y=3x—2 crosses the y-axis at G.

Write down the coordinates of G.

................................................. 2]
21MMonnneg AT A ) [1]
G, e ) [1]

© UCLES 2020 0580/42/M/1/20
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an

(@)

NOT TO
SCALE

In the diagram, O is the origin, OT = 27D and M is the midpoint of 7C.
OC=cand OD =d.

Find the position vector of M.
Give your answer in terms of ¢ and d in its simplest form.
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