1
VECTORS
Solu hong
P
Diagram NOT
accurately drawn
A
2a
0
5b~3a C
OABC is a quadrilateral.
ABP and ODP are straight lines.
—> — e
O4=2a A4B=4b-a OC=5b-3a
(a) Find an expression in terms of a and b for the vector E’—C)
Simplify your answer.
P)C-Z: BA + AC + GC
- a- 4 —2a Sk -
.....t.j..:...L{-“g..g&“‘;.......'....'(z)
—_ ) "
pOP = Hnb [
The point D lies on BC such that BD:DC = 1:3 “+ o
Given that ()P n()D A k Cq’b“’ 67\>
OP sy b-ad
(b) use a vector method to find the value of n (
BS - pe oGP = 20 + k(4b-a
) | of =3 + tkb —ak

(b «-'-'M> &_)b _ (Q “Wa + e b ()
/ Cowm pare co~efRcienz
s : 7

6?)) »la \—L\—&)"qa—]@b G ‘lh *LH< Ond 7___}:‘(::_02
— { < lO \7 )
R —n =¥
3 N
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Question 2
@ Diagram NOT
accurately drawn
0AB is a triangle.
P is the midpoint of O4
Q is a point on OB
ABR and PQOR are straight lines.
ey ey
04 = 12a OB = 8b
= .
(a) Express AB intermsofaandb
wllly :
AR = - OA 40 B
= < \D g |} ;\)Cﬁ
2b -~ Ra (i
1)
-
AB:BR=1:2 0OQ = nb
(b) Use a vector method to find the value of n > e 3@ i~ = = =
O = nb m = Y%
S

PR = Ga +3(8L -Na)
- 24 b - 30a, WU \

&"3 N b+ 7\/\(9.‘—\'19’—3064) |
= nb + 24¢mb - 30ma

(D

= (htaun b - Boma. (W

z\)—%\ - \2a 4 5(810—— 1‘1@) N = %t
- 12a + 24b - 36« R e

= 2“\‘]3”2&'(’51
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Question 3

OAB is a triangle.

A\

—> —
04 = 10a OB =10b

ARQ and ORP are straight lines.

—

—> — —
AP=-AB and OQ=- OB

-
]

Write the following vectors in terms of a and b
Simplify your answers.

wa = —OA+ OG
- — |OC¢_ Lgb
(i) OP - E}—?X 4;‘:%3
- 10a + 5\, -5
a\p
= 154 L9 |y
L .

Vi

Diagram NOT
accurately drawn
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V)

A OP

OK =0a+ KAY

= 152 = ~
5} (_C\ ‘}'Mb) = 10a }+ Kk C~\@6‘a+2[a)
= 1Sna *Sanb = 10a - 10ka + 2kb
(m)OR — 6@— ‘0)’<>OL 4 lkb,
C@ WA PO Co-oflccenk

i-‘?-,‘r\ = O - ,Qk

rl )

5n L+ 20k = 2o ((,3

5. = 2k
S = Uk

Sn - Uk=0o

o We S0 UH(/“V'\C@JVS{% M oud D)
15n +aok =90

6‘7\ —_L(‘)f(. /©>X’§

- — x \ O/Q’“ (
IS +20k = 20 st
””( 4 ST

g
.l 5 1
= O ) 5 51
Question 4
Here are two vectors

e - i -
2 14
—
Calculate the magnitude of the vector HF

Mﬁj . \W\f
= &+ G €

@ (5 )
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Question 5

3b

0~ > 4

The diagram shows a quadrilateral OACB in which

—— e —
04 = 4a OB =13b BC=2a+b

(a) Find AC interms of a and b
Give your answer in its simplest form.

AC = - §a +3b 1 5 3l L1
= -Qa +4b

The point P lies on AC such that 4P:PC=3:2
The point Q is such that OPQ and BCQ are straight lines.

—>
(b) Using a vector method, find OQ in terms of a and b
Give your answer in its simplest form.

Show your working clearly.
OEW ()\;: V\ELPO\ + (-— L *'\PIO)]

_if\a + )3 nb ()

Diagram NOT

accurately drawn

5 DOQT’

OQ = 3b + k(&a-%—b)
= 2ka + (k+3) L (

2K = _Ii . K+s = ?_im \\\
5 5 ~ 0Q
10 k= 1. Sk 15 =12
54, =1
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Question 6

Diagram NOT
accurately drawn

A\ 2a—2b

B
OACB is a quadrilateral.
—> —> —
OA = 3a OB = 4b BC=2a-2b
(a) (1) Find the vector 56' in terms of a and b
Simplify your answer. .
g = Ub +2a 25 =
5. 2a +tb (|
—
(i1) Find the vector 4B interms of a and b
; i/ |
B-_H4b-2a -
(1)
1 i - ~ 2k -3
The point P lies on 4B and on OC Lhn = 2 k i =" 2\
-2y, = :
(b) Using a vector method, find the ratio 4P : PB - B, > bt Vs
Show your working clearly. Un = L
AP AR | )
= [ : ': Th= 3
=n(4b ~5ﬂ> ‘t vy = =
= 1 vl — By £
Ae = ~3ar ¥ K (Zat 2| AP = 2 AS ()
= —2a + 2ka t2kb 7
& (2.\4 -—3)& +2 kb

AP PR = S i L
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Question 7

Diagram NOT

accurately drawn
M

o

l: N
OMA, ONB, MPB and NPA are straight lines.

M is the midpoint of O4
ON:NB=1:5

—> —
OM=a ON=b

(a) Find in terms of a and b the vector AN

—da + b (\‘

(b) Use a vector method to find the ratio AP: PN

¢ Cornpore CO- b8 cent
e = n AN > —
= N Cb——@c) ﬁh = Gk cnd —Dn = —I -ké\“
= nb - 2na | o _
s ~alghk) = ~T=k
AC = AN 4B : A ‘
= —ayk(-atel) ik = | =b k=7
= —4 — ka +ekb ) n= & o
- i — K)a F ékb - " L _
( ) Pvﬁ;: L ey
(R
AP:PN = C’ "’ = (_L
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Question 8

OAED is a quadrilateral.

Diagram NOT
accurately drawn

D
? AR = 2b-2q
a»;=2a 5§=2b BE=7a=!-3b A = 3(219 20) (,\o éc‘
AB:BD=1:2 , g
OE= 2a+ 6b- 64 + (o +2b
The point C on 4B is such that OCE is a straight line. (. :
Use a vector method to find the ratio of OC: CE = 3a + b &
—> 2
O = mDE O‘r\d ———5@(/ o A \,((2,[0 2»62
- PR
=3na +9ub L = B _\;.Z,\Z—b

@ -—ZJ‘B oo (_Z.EB
< ; 5 m:PO\Fe CO* Q:Fg Cw@/’\’z

B-,f\ = 2 - (2..)( <ol “Tn = Z)L ij.,
B T L= An
)2 =

2% :"Lé

Ot = )’5K~

Peristasscescommsavsssensessers{0)
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Question 9
Diagram NOT
accurately drawn
0AB is a triangle. ) )
Q is the point on 4B such that OQP is a straight line. AB = G- a :
5 ) i
O4 = 4a OB=6b  AP=2a+8b OP = 6o + €b

Using a vector method, find the ratio 4Q: OB '
A = n AR ACS = '—LFC(+M<QP>

n (6l — 4 - _Ua + vo (Gt b
Lo by = bUna. \~ = —Ug + 6m0 + b
= (ew- B a r Smb

Cr

—

pum—_

CDM pace Co- (& Ca,c;m—s

6’V\ = gm ol — by = 6W, — Y-
A
= fom & 3m-—2)x 3
2w = Mm-C (i

Ci

= B ’ y elijahmaths.com
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? Question 10

ABCDEF and GHIJKL are regular hexagons each with centre O.

G H

Diagram NOT
accurately drawn

GHIJKL is an enlargement of ABCDEF, with centre O and scale factor 2
—> —>
Od=a OB=b

(a) Write the following vectors, in terms of a and b.
Simplify your answers.

-
(i) 4B
b—a (o
e
e 2 ( bra) 3+ 2 b
2 —2a FAb -~
b - gl
(2) 7
@ ip ~» Cb—a) — a
e B — 8 Wl
ab -2,
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The triangle OA4B has an area of 5cm’

(b) Calculate the area of the shaded region.

= : o N
Um‘gl\acm@j - Sx L = 30 Cm b
Apce. St e nexa cpm = 30 x 4

O
hecled = Y26 ~ 20

= G0cme (L,“.

cm’

Questionii

OAB is a triangle.
—> >
04 =a OB =b

The point C lies on O4 such that OC: C4=1:2
The point D lies on OB such that OD : DB=1:2

Using a vector method, prove that 4BDC is a trapezium.

P> = -—:’;’ | - t%@
— .
D = ol bay
= B ep = =5 *3

<o ABDC 15 o« 'M:Pﬁ-"baﬁm LI

vevssssssesssssssssse(3)
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Question 12

4a Diagram NOT

accurately drawn
M

2b C

ABC is a triangle.
The midpoint of BC is M.
P is a point on AM.

___9
AB = 4a
.._.)
AC =2b

—
pr I PPN
20 4

Find the ratio AP: PM

A/,vq = (»35_ A+ z(%_" 19> £ % N a4+ -E M 'O (/

AM = bo + L (2b- 4a) = 2a + b

CC“) ‘V\/\'_P o e CO = Q.CQKCA ‘é—.v/\ ‘}—S

é)’\x—, 2.
& &
n =4
3 N
A = &
2 e

AMrrom= 3. hd

T vvenssesassesesvesesebesses(d)
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Question 12

Here are two vectors.
—> 6 > 1
AB = CB =
-9 3
. - ~ “‘9
Find the magnitude of AC.

AC = AB+ BC

- (&) +(15)a
EAY
A s

A = 5"+ ey

= 1>

rensessssasasasscassssec3)
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