12 The position vector of A is (g ) and BA = (;)

Show that ]53] = 5.1, correct to 1 decimal place.

OB = Oa +AB JO—E)ﬂ/lz’r(‘Sf’
AB =-BA /1 +78
= (& )
i =V 16
b+ (9) 4 (9 o

18

NOT TO
SCALE

S'is apointon PQ such that PS: SO =4:5.

Find OS, in terms of a and b, in its simplest form.

Sz OP +Ps | C53=g+‘%3+%§
()_7 |

—> 9 -
PR = -a + _b_
T .4
S = ﬁ("ﬂ*g . 53 . _a/'.b
Y P & s 05 = q - q,.._
=g e 3 2
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NOTTO
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ORT is a triangle,
Xisapointon TRsothat TX:XR=3:2
0 is the origin, OR = r and OT=t.

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

B = O'T+TX | TH:2iir
_» |
TX --;'TK Y - 4."£’. 3
s ! Ox =t +2f + 20
fzifﬁ SN
TK =2 (-t [= 3
5 | LEzkrzL

16 (a) Find the magnitude of the vector (*:)

\/(:-Q—)t +5’b
b /[6.1.2/5 ................ \/ZT'_[‘ ................... [2]

5

(b)

NOTTO
SCALE

The diagram shows a triangle OAC.
4 is the midpoint of the straight linc OB.
Od=xand OC=y.

Find CB in terms of x and y. s = ¥ ZJL
L BT T
CR = CO + OB
Ok = 4 + 4B
¥ X CB= .. ZZ:" ..................... [

www.pastpaperpenguin.com
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17 (a) (i) m=(;)
Find 3m. ) 1§
3() = ()

iy = 10
i) W”(—m)

Find |7W|. \/{Oz + ("Z@)z

2 /Ioo + 576

=/ oT6

q_ .....

b
(b) L, — . 7
H-nJ
3 }
p
O > C

OABC is a parallelogram.
OA=pand OC = q.
£ is the point on AB such that AE : EB=3: ].

Find O, in terms of p and q, in its simplest form.

O€F = OA + AE OE = p+2

9

KE = %/:7% !
AR 9 (owledgrom)
L 2 .s
A E - Lk% ' Z;E‘= ......
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!5)
(Z\r [

llo o

NOTTO
SCALE



BC = 30A

v
23 3a
B 7 e NOTTO
SCALE
b M
0 2 A
In the diagram, OA is parallel to BC.
BC =304
M is the midpoint of AC.
The position vector of A is a and the position vector of Bis b.
Find the position vector of M.
Give your answer in terms of a and b, in its simplest form.
OM= OA+AM  AM=a+b
AR =%A¢’C OM= a+ g+=zh
v —% - =P o a ¢ ’l" b
AC =A0+0R+8C Ca + b
="2 +h + 30 |
= Cla + b |
L . [
AM = /Z‘(Ze ¥ é)
Lasth
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0

OAB is a triangle.

C is the midpoint of OA.
OC=m and CB = n.
EliesonABand AE:EB=4:5.

Find, in terms of m and n, the position vector of E.
Give your answer in its simplest form.

5% : Or + BE
Ok =M+n
5—75 :%EVA
BA =8CrCA
:'.“'Q .\._f‘j
= -0

B2 (-0
=5 m -S54
R
S’ - s 5
= M¥EN +2m - =N
3 LQ;I_‘; + q/'-f}
9 A
Ko 2,
........ 4 e R PR
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0 >
. R
b b
N ( £
Y ’5 T i ., !
°7x
O is the origin and OPQR is a parailelogram. TV s Wlf ST
SOP is a straight line with SO = OP.
TR() is a straight line with 7R = RQ.
STV is a straight line and ST: TV =2 L
OR=aand OP=b.
{a8) Find, in terms of a and b, in its simplest form,
{i) the position vectorof T,
= — =P
OT = O5 + 5T
:=b + 2
: a-b = S-S
(iiy R} — —
—-’
€V =RT+TV
|
T e - q
b+ 72 ~a -h
RV = .. Z O SO sk o oa b I

(b} Show that PT is parallel to RV,

M:%«-?’F o - k(] .
= -Cb + Q9 2~k (5‘2‘.-..)
” » k=10
> A~-Cb 2
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NOTTO
SCALE
The diagram shows a parallelogram CDEF.
FE=mand CE=n.
B is the midpoint of CD.
F4 =24C
Find an expression, in terms of m and n, for AB.
Give your answer in its simplest form.
— =7 —r I~ |~
AB- AC+CB CR=7CD
— | = = Lm
A C = g FC T~
— A-qg l l l
i LA ST A WP X M
Fc =mM-n 3- 3" 3%
T ! - § |
= -N -~ = pa o~ N
| |
=M= N s |
‘3 - 3 - IR = - -
AB= N2 D
(b) GH=%(p+q)  JK=5(p+q)

...............................................................................................................................................
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A B
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NOTTO
SCALE
AP = PC (cjia\-fmh d & rhomdos
bigch enth oer)
0 C
OABC is a thombus and O is the origin.
The diagonals of the rhombus intersect at P.
OP =2mand 4P =n.
(a) Find, in terms of m and n, in its simplest form
= —
M O OA=-0P+PA
=fm-D 2
Od= ...zt [1]
[ g ﬁ
(i) oOcC. DC OP +PC
LMD
OC= Lol Doee [1]

{b) D is the point such that 4D = 10m—3n.
Show that O4DC is a trapezium. ‘__r
Ned\ to Sow OADC bes o pour d porollel lineg. AD is oo prallel o

‘D because no vale é(_ kK works %)or (1o -39)- k(ZQ +a),

A SoﬁMMS*EcOAWO\C/
/ Cp=Co+BA+AD
ol—" (b =-0C
:~2mon
—-’
ED =2m-n +2m-1 +I0m-3,
- ‘Oﬂ - S_’l.
A’B% Pol‘w.“dz,
CD = kOA
Om -50 s k(zm-0) 2

wotls whew k=5, %em{vw pd-qlu, S0 OADC 16 & Mpetivm,

www.pastpaperpenguin.com



22

NOTTO
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The diagram shows a triangle Q48 and a straight line OAC.
0A : OC =2 : 5 and M is the midpoint of 48.
OAd=aand OB = b.
Find, in terms of a and b, in its simplest form
. — = %
@ A8, ABR=2AD+OR
z~a +b
: b -a AB= .. l‘i.«.::,..ﬂ. ...................... [
(b) MC. |
P vy -, | A" 2
MC = MA+AC C=3O0A
—y |
_ g i
MA = 5 BA = % a
Bk = ~AB =
= = l
MC = L o - -——[Q ¢ ; Q
. = a - é e Z?..‘ - %‘b
A =Ly .1 | ”
>(a -b) l
- | | b |
S - - [
- — i . [
y- ¢ | MC=.... ng-@h ................. (31
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0 P A

OABC is a trapezium and O is the origin.
A is the midpoint of 4B,

OA=p, 55"—:4] and OA =2CB.

Find, in terms of p and g, the position vector of M.
Give your answer in its simplest form.

OM:=:Ohk+ A M AM:’I';C%“'EP)
AM :LZA-#B /}"..*'Z_
K8 - A0+5C+Ck | OM:=p+ig-zp
:-p + g +ip :%9+ g
: %.-.'Eg

22

0

é§=-x,3§:yand%=%x+%y.

Calculate the ratio AD; DB, O_a' 0 - X + k. U- k.
Ob = O'x+AD .
g ¢ - %‘3_% *%S:C"k)x’ tky
AD = kAB A= =
— S~ e
AB =Xy . 7

T A-X % AD‘%FB 2 s dizgpann
FD - k(g-e.&) .......... ('f‘ rergacee . o 3 ............ 12

1

ky - kx
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:\<,
e~

0 a

The diagram shows a triangle 0458 and a parallelogram OALK.
The position vector of 4 is a and the position vector of B is b.
Kisapointon 48sothat AK { KB=1:2.

Find the position vector of L. in terms of aand b.
Give your answer i its simplest form

N
\()‘
\.0

~——

|
<7 T =
OL =0k+ AL Ak 3
yard | - Lot
AL =Ak +KC . 35 32
AL:-’/b-l/G\{.q
e = LA 3273 T
AR = :5.ALJ§; Szl
=~ "3... 6,
AB = _+é 5’(,:014—99_4-1-23_
:b...q N D D §- 4—}& ]
= - oS, L -t sk 14
B - 3=
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0 3a X
The diagram shows a quadrilateral OXPY with diagonals meeting at 7.
OX=3a and OY=12b.
(a) Find XY interms of aand b,
XY = XD+ OY
= -3q +[Lb
oo 1Zb
(b) XT:T¥=1:2 and YP=5a—2b.
Find the ratio OT : TP.
G - Ok X | TP=TYeVP
T = £ SRS
= é lZ'g—Sa) ’ % le-Sa)
=4b -~ a . : b - 24
O™ = 3a +Gh-a TP = Fh-2a+ Sa-2b
Ca + &b g 3‘3 + bb
O : T'p
Ca+Gb : 30 +pb

Ompoits. a's or bls, 23*39_ - 23
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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.

—
OM:=0T+Tm  THM:=%
L2y, L
o1 - 50D *pdrgs
.24 Sle-4d
N OM = & +T7
M =5TC o *T”’)o!
:/" 'l"/e“'/"
Tc =To+0OC | ;3 Z >
-~ =~ C -t-l/
:"—%éx-c_:_ c=- S-
I
EQJ’J\%‘?—Q .............. 3]
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22 The diagram shows triangle OPT.

In the diagram OF = tand OP = p.
OK:KT=2:1and TL:LP=2:1.

(a) Find, in terms of t and p, in its simplest form

— =t =
@ PL PL = —\.',;P T
‘P—% 2 "S"O + C.)_’T
= -p +t
= -é - P
i) XL. .
KL =KreTL | TP=Lt=p
=p-t
R'T = §J7 DN
=Lt ﬂ ; %(P.
22
TL=%7p - %P
(b) KL is extended to the point M.l
KM =*~%—t+-§p.
Show that M lies on OP extended. |
BM via K.: O P exiendod -
OM = OK+KEM OM = kCS’P@
57( :%{}. O:0:
KM :-—%,t*%l? %fz
S .2
Om =zt —-%‘(N—%B %
OF = %E_@ so OM is

]
-
S

q/’-:cCSqP
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0 = P
The diagram shows a parallelogram OPQT.
The position vector of P is a and the position vector of T'is b.
KisonPQsothat PK: KQ=3:1.
The lines OK and 7Q are extended to meet at X.
Find the position vector of X in terms of a and b.
/ia P+ Give your answer in its simplest form. Vion T: N
— A t =
OX = kOK OX= 0T +TX
0—7
~ = 4 TX = MTG(
OK = OP+ K R o't R-up k, S0 ue
SEPEY "M .
- = —
A X b +ma &
-3 h -
1 = Set Loth OX e 10 ench e
T = 3
Ok = a+%k Math = ka + kb
_—,
O X :k(ow%é) M mpove b
b - 3kb
% 2%
%é = k b
k=%
3
S'-bt ;’\'Ib @'a
X - % (2 ¢ 3 b)
s = + b
X Za b
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(b)

D
NOTTO
SCALE
0
OABC is a parallelogram and O is the origin.
M is the midpoint of OB,
N is the point on 4B such that ANV : NB =3 : 2.
OA =pand OC =q.
(i) Find, in terms of p and g, in its simplest form.
. o -7
@ 08 OB=20QA+AB
=R+ 5 S S = i
®) M . 57 5" M 20 bk
M C,?:—CDM ‘C/"l Q+iR+L2
O'M = LOB
c
- { {
R~ . o —0n - |
Z Z7 Ci‘%"{ = ..---Zu'-. —‘......‘."Eﬂn --------------- [2}
{c) MN
! | Z
-7 - + - ="
T S I U TR T £
Mg =L0O8 Lo L
L | “ZzP * 169
2 “zF Y29
- Z 5 ' { |
8 z BA M= .= R.x 35 2]
- -2
=TES

{if) B and ON are extended to meet at D.

Find the position vector of D in terms of p and q.
Give your answer in i{s szmplest form.

oD wn a N: ODV:QC [ @_@.
O—’D =k6"I\I | SD-0C+CD C':P*' 9’!:«1 mp + 9,
i N U 2 5,
pe23 | Obegemed) k"»k 5%‘*»
O__I' = -"k 2/3
D =kp r2kq0® e B

S = 2
www.pastpaperpenguin.com 0D = ZR +2




(b)

NOT TO
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o
OMN is a triangle.
OM = a and ON = b.
R is a point on MN such that MR : RN =3 : 2.
ORT is a straight line.
(i) Show that 5§=—§—a+%b.
—y
-3 - 3 )
&k = Om + Mo | R=Z(b2
A = 27 =3 -3
MR = ZMN gb-2a
—
MN = =q +b OR 2 a + 32b -2
- 7 3 S 5~
,: e - B 2 Za v EX 13]
(i) (a) NT = 4a+kband OT = cOR .
Find the value of k and the value of . .
6—"‘- o £ C)T v:: 1\7 i(D:@ '
vion . 2
-"C"l*écé o (({"L‘.b
St = <Or O‘T = (5/{)14\/"[' | 57~ " g~ - >
- clza+dp) b Garkk e
= c\gd+g? Db Zca=ba
- ( ' 2 >
;.zg'-cg +2cb) = b+ (1r -®i % %
5 | ' cCoa = lOﬂ
] c =0
Sb. mto (D
OT = Ga + bb
Compee, i with (14E) in ©
(b) Find MT . bb = (1+k)b
= _
T = MW+ T 7 ks,
c _B__.-g + C|—3+5§ N
= 2a + bh MT = 591_*-6?3 ................. (]

www.pastpaperpenguin.com



22 3k
NOT TO

a SCALE

¢ B P

The diagram shows a trapezium OPQOR.
O isthe origin, OR =a and OP = b.

i i o

| 79| = 2|op|

{a) Find PQ in terms of a and b in its simplest form.

g = PO + Ok + RR

:—'h -\-310
bt a v 2l

a - %b

= O - =

PO = ... B o — [2]
(b) When PQ and OR are extended, they intersect at .
Find the position vector of . ' (D :@ ‘
S v L Ow vi k 1-Zm\h
\ ; OWviaR: | OW via¥:  Ka zma gm)
% ~ = ~ -~ .
W oW z OP + Pw COMPN&QC- e
-v Ob= (1~ Zm)k
Pw : MP-& % - _;’
=l-%2m
2 M (0‘ -Zb) N S
Chs 2
E-m =|
2 Ma ~-Zmb 5 s
- B - m=s i
QW :z b+ ma-Zmb
5 X | Sup, 1at0(2) °
Mo+ (I -Zm ~7
2+ (I-3mk0 =20+ 0b
Z —
- %9._
21 XY=3a+2b and ZY=6a+4b. onats
V= na
Write down two statements about the relationship between the points X, Y and Z.
i H’%Q\\“fboﬁwmwl”‘& .....................................................
L Nis e midgoit d Boedk Y 2]



