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1
B Diagram NOT
accurately drawn
P
N < Ac O
89 2q
OAN, OMB, APB and MPN are straight lines.
OA:AN=1:4
OM:MB=1:1

—> —>
OA=2a OB=2b

By using a vector method, find the ratio AP : PB
Give your answer in its simplest form.
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ga t X (~l0a+e) = Y (-2a+2b)

%a -104X + b X :-agy+1bY

gQa = toax-2ay+2bY-bx

8a - q (tox-2Y) + & (27-x)

b term 0 - 2A¥-X
- since Y - fradion of A8,

Y= X “‘@
5, D
AP -4 Ap
a4 tem - B 10x-2Y -Q q
a N
subshiture O into @ M=%,hmce e - <
8 =10(2Y)-2Y AP:Pe = 4:5
& doy-2Y y:5 ©

y:-8 -4
(S q (Total for Question 1 is 5 marks)
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2 The diagram shows trapezium OACB.

4b
A > ¢ Diagram NOT
N accurately drawn
3a
@) 6b B
—> —> —>
OA =3a OB =6b AC =4b

N is the point on OC such that ANB is a straight line.

%
Find ON as a simplified expression in terms of a and b.

(?c, = 0_)A + R I_)‘Z' ; E% +5-i
3q+ 4t (D P e
— -
R - x (@ TR
< x(3atub) ) : y(-2a46k)

- )
6_:{._ OA Y AN

. 3q + y(-3a16w)

o x(3atbb) - 3a+y(-3a46b)
®
tom 0 3x = 3-3y on - 0.6 (36 %4b)
x =1y <184t 24b (D

(F=)

b tem © yx - by

4 (i-y) =6y
-4y = 6Y
y - 10y

Y =—:% = 0.4 , X 0.6 @ (Total for Question 2 is 5 marks)
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3
B
4a Diagram NOT
accurately drawn
M
A
2b C
ABC is a triangle.
The midpoint of BC is M.
P is a point on AM.
%
AB =4a
%
AC =2b
— 3 3 - =
AP:Ea+Zb BC" &A ¥ AC
: - 2b
Find the ratio AP:PM l}g_ v A2
s s I
PM = PA + AR + BM
3.3 v4q v L (~uatab
FLPE AR )
. -3a440-20 -3t b
b *a - Y -
| |
—~at+=b (y
P N t‘, - O
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ap -3 (Lot ¢ b)
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A‘N\ - Lle :. AP.PM . 3‘-' @ .......................................................

(Total for Question 3 is 3 marks)
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4 OACB is a trapezium.

> C
Diagram NOT
2a > accurately drawn
>
(0] 5b B

— — —
OA=2a OB=5b AC=3b
The diagonals, OC and AB, of the trapezium intersect at the point P.

%
Find and simplify an expression, in terms of a and b, for OP
Show your working clearly.

= - —3 -
0C = ORT AC A& = A0 t 06
20 + 30 = -2q t b
5 . - )
oP = n(oc) op = OA*APﬂ))
= 20+ m (Al
=a(2a+3b) g+m(
20 4m(-20+5b)
n(2a+3b) = 2a + m(-24+5b) 0
ana +3np =(2-2m)a + Smbp
q:2n = 2-1m b :2n=:=5m -@

nN=t-m —@

Substitute @ ity @)

3(i-m) = sm (1)
3-Im = 5m

3 = 8m
m=3
Q
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—3
op = n(2a+3b)

. T
- 2 +3
2 (2a +3h)

- 5 e b
W0

(Total for Question 4 is 5 marks)
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5 Here are two vectors.

—>

Find, as a column vector, AC

,——a
Ao AB*B
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(Total for Question 5 is 2 marks)
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6 OAB is a triangle.

A M B
P
2a N Diagram NOT
2 accurately drawn
O
OA=2a and OB =2b
M is the midpoint of AB.
N is the point on OB such that ON:NB =2:1
P is the point on AN such that OPM is a straight line.
Use a vector method to find OP : PM
Show your working clearly.
—> — on - X 2b
A = A0 0B 3
= -2at+ 2b (D S
3
Am = -2a+2b -
“1 An - Ab 4 ON
- 4
= _a+b 2a + 3 b
— — -
OM = OA + AM Ap - m(AY)
- 1m+(—m+'o) :m(-la’rilo)
3
= a+b ®
AP - Ao ¥ OF
- = RO
op = n(om) F
= n(atw) O m(-2a+%p) - -2a ¥ nlarb) 0)

6:-2m > -2+h —@)

b 4%Ypw - n —0
3
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(Total for Question 6 is 6 marks)
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7 ABCD is a parallelogram and ADM is a straight line.

B ," C

4

Diagram NOT
accurately drawn

vl
-

— —> — 1
D

AB=a BC=b

K is the point on AB such that AK:AB=41:1
L is the point on CD such that CL:CD = u:1
KLM is a straight line.

Giventhat 2:u=1:2
use a vector method to find the value of 1 and the value of u
— — - -
- = - = - = .—M q
ac:ka k- (1-0)a | QL SE,DL (t-m)a
|
— =2 - 9
kL = KA +AD + DL

= -ka + b +(1-Mm)a 0,

— -3 ER Y
tm = LD +Dm Ve
c-lw)ar e = -0-28)at Ly,
\
- — O
kit - KA + AD + D
|
s-ka+b+3b
—a

b : L 17{.
-2 2 ]
A 2
X3 -®© A= : ..................................
Substitufe @‘mh@ : (D - @ TR
24 -1 = - LR L-27 w2373

) R ) (Total for Question 7 is 5 marks)
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8
P
A
Diagram NOT
Q accurately drawn
4a
>
o) ob B
OAB is a triangle.
Q is the point on AB such that OQP is a straight line.
OA =4a OB = 6b AP =2a +8b
Using a vector method, find the ratio AQ:QB
57 9 2
PV AT
P = ok +r g +Ob
. 44 + 24 t3b 0
- 6a +3b
= - -
-._)
: -kaq + LOP
A(-4areb) @ )
» 4o + M(6at3b)
- -hha +CLb (D
T (-4tem)a + Blb
- = -4 t6
b terms: 6f = 8u \- 4
M= 3 QL R
4 I3 E
3
-4 L -u+6(;lﬂ
- -y 4+ 1
y L RN g5.9 @
AQ:QB=

(Total for Question 8 is 5 marks)
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9 OXYZ is a trapezium.
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Diagram NOT
accurately drawn

o)

OX =a
XY =b
0Z =3b

M is the midpoint of OX
N is the point such that MNZ and ONY are straight lines.

Giventhat ON: OY=A: 1

use a vector method to find the value of A

o - AOY) (O
- A (X 4xY)
- h(a+b)

- M
ﬂ :moton (1)

:-05% ¢ La+hb

=
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w(NZ) ®
-5
- (MOt 62)

~h(-059+3b)

(k-05)a+ Ltk =(osm)a +3m)b

|

tom = A-0§ = -0S5S A 'G)
b term: k =23n @)
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Subghitute (D o () -

3M-05 = —¢0S 4

25 b = 0.5
Moo
L-3(3)

.'_l—,_?-@
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(Total for Question 9 is 5 marks)
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10 The diagram shows triangle OAB

Diagram NOT
accurately drawn

— —>
OA=8a OB =6b

M is the point on OB such that OM:MB =1:2
N is the midpoint of AB

P is the point of intersection of ON and AM

Using a vector method, find OP asa simplified expression in terms of a and b
Show your working clearly.

- -
BA - B0 + OA BN - -'5('65_*8‘1)
= "bb +84 - -3b+us

0N = 0B 4 BN
6b + (-3b+Y4a)

< 4a+3b @

o

o = A(ka+3b) (O
> =
0P = OR + AP
.
= 844 xAm
9
ga+x (AB+BM)

80+ 2(6bh-8a-4b)

=8a+x(2b-39) (V)
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E—x_ - 8§-8x

3

SJL—. 1‘-!"’2‘*7(.

3ax = 2%

s
OP=. . = . . .=2. e

(Total for Question 10 is 5 marks)
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11 The diagram shows triangle OAB with OA extended to E

B
Diagram NOT
M accurately drawn
N
@) A E
OA=a OB=b
M is the point on OB such that OM:MB = 4:1
N is the point on AB such that AN:NB = 3:2
OA:AE =5:3
(a) Find an expression for ON interms of aand b
Give your answer in its simplest form.
.ﬂ
of - 0B + BN
ﬂ
: b+ L gh
’ 0
—3
s bt+2 (é?) ¥ Ooh)
- 5
~b+2(-bta)
- ¥
2 3 \
29+ 2
catch 0
2o+l
ON=_.5 . .5 - .

(Total for Question 11 is 2 marks)
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12 Here are two vectors.
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(Total for Question 12 is 2 marks)
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13 OAED is a quadrilateral.

E
Diagram NOT
accurately drawn
7a+3b
A ¢, JB D
2b
2a
@)
—> — —
O4A4=2a OB=2b DE=7a+3b
AB:BD =1:2
The point C on AB is such that OCE is a straight line.
Use a vector method to find the ratio of OC:CE
- - —) -
Ao - P + 0B AD = Ab ¥ 8D
. -20+2b ‘--1@1-113_-[*1(_-1'9.+2_‘2)
© *-20-49+2b+U4Yb
< -64 +6b
- - = -
0E = OA t Rp +DE
» 24 +(-Ga +6b) + Fa +3b
2 -6at+3a +6b 430
sa +ab (1)
—-)
- - — s
0C : OA+ AC Oc “'(0?)
- M (3q +9b)

< 29 +4 (-2a+2b)
(z-ag)a+ kb (D)
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a = 2-2hk :3m -O©
'ill\' :qb_
k- 9y -
ho-Q O

2- () - 3aM

2 : (12 M
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6 (Total for Question 13 is 5 marks)
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14
A
(V] Diagram NOT
accurately drawn
M
a
>
0 b N 5b B
OMA, ONB, MPB and NPA are straight lines.
M is the midpoint of OA
ON:NB=1:5
OM=a ON=b
(@) Find in terms of a and b the vector AN
- - o
AN = Ao t ON
-2+ b -2a+b ®
(b) Use a vector method to find the ratio AP : PN 5
o T e A
a+ ((mb) O ©aq + AL(AN)

- a+k(~qt6b) =20 + i (-294b)

a: -k =220 -0
b6k <k -(® @
Substitute () into (1) -
b=k = 2-2(6Kk)
I-h = 2-124A
A< C
| M=

2 = \
L ] :
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(Total for Question 14 is 5 marks)





