If two vectors are parallel
(or are sections of the same line)

ma + nb

ga+ hb

then



If two vectors are parallel
(or sections of the same line)

6a + 10b

A 9a + 15b
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Edexcel GCSE
November 2018, 1H, Q21
M = midpoint of AB

A CA=a
CB=0Db
CP:PM=3:2
a M work out the ratio CN : NB
N
C B




method (i)

—

AB =

—

AM = 2 M
— 1

CM =

—

CP =

—

AP =

CN=kCB
AT\] _ AN is a multiple of AP
since in the same direction



method (i)

AB=—a+h 1
AM= %AB=-%a+%b | v
CM=CA+AM=a-Y%a+%b .

=Ya+%Db c Y B
CP=35CM =310a+3/10b "
AP= AC+CP =-a+3/10a+3/100b

= —7/10a+3/10b

CN =k CB N N
m’:A—C'_l_a'\I:_a_i_kb AN is a multiple of AP

since in the same direction

—7/10 % 10/7=—1 so k=3/10 x 10/7 = 3/7



method (ii)

CM=%%a+%b
CP = 3/5CM=3/10 a + 3/10 b y

AN= AC+CN=—a+kb

— — — C N B
PN= PC+CN= —-3/10a—-3/10b +kb b
= —3/10a+(k-3/10)b
AF\T is a multiple of I3_I<I K—3/10 _ —3/10
since in the same direction -
k 1
7110 K = 3/10

K = 3/7



method (iii)

CM=%a+%b

1

CP=35CM=310a+3/10b a M
_ 1
AP = —7/10a+ 3/10 b
. . C N B
AN= fAP = —7/10fa+3/10fb b >
CN= CA+AN= a-7/10fa+3/10fb
CN is a multiple of CB (= b) 1 —710f=0
since In the same direction_>

f= 10/7

so the coefficient of a for CN
must be zero CN=237D



M = midpoint of AB

i

CB

a
b

work out the ratio CN : NB

If
HCP.PM=2:1
((CP:PM=3:1

5 () 1:1
. (i) 3:2




what if CP:PM = g:h? M is the midpoint of AB

a

ch
CB=0D

CP:PM=g:h

CN:NB=g:2h

and NP : PA=g:(2h + g)

C N B generalisation



what ifAT: TB=1:27

andCP:PT=qg:h?

further generalisation






what ratios
are involved?

-2 13 14 15




what ratios
are involved?




Edexcel
November 2017, 3H, Q21

M = midpoint of CB

CB=D

AN:CA=2:1 C

MPN Is a straight line
work out the ratio AP : PB



AT\[:Za m:%b ATI5:kATI§

AB= —a+b AP= —ka+kb

I\W:;: m+ﬁ: — 2a—ka + kb

. C - B
NM=NC+CM= —-3a+%¥%Db %b M
NM is a multiple of NP 2+k _ ko
since in the same direction 3 1,
2+ Kk = 6k
2 = bk k =2/5



Edexcel mark scheme

E =b-a

—_—

MN = —2b+a+2a

= —2b+3a

PN = —k(b—a)+2a
=—kb+ 2 +k)a

Since MN is a multiple of PN

_% _ 3
-k (2+k)
—1Q2+k) = -3k
=2

5

November 2017, 3H, Q21

This mark is given for finding a vector

expression for AB

This mark is given for finding a vector
expression for MN

This mark is given for finding a vector
expression for PN

This mark is given for recognising that

MN is a multiple of PN and comparing
coeflicients ofaand b

This mark is given for the correct
answer only






what ratios
are involved?



what ratios
are involved?



what ratios
are involved?



what ratios
are involved?



prove the general result

-2
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3
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AB:BC=1:1 ove
ED:DC=1:3 ED_DF_l_l
AE:EF =2:1 ' S
6

5

C

4

3

21 B

D

-2 -1 0/p 1 2 3 4 5 6




vector proofs

(1) a parallelogram (ABCD) (2) aparallelogram (ABCD)

c B

d V

a
BM:MD=1:1
AD:DE=k:1 CE:ED=1:1
AL
A D
ME = 3¢ — %a find the value of k show thatAF : FC=2:1
(3) atrapezium (ABCD) (4)
DC:AB =2:1
A 2a > B
AM:MD=1:1 I
........ b
A b
C 3a
AX: XC=1:2

show that CDN is a straight line DX:DB =k:1 findthe value of k



vector proofs

(1)

®3)

CM:MA=1:1

AB:BD=1:1

CN = kb find the value of k

choose some other ratios to explore

(2
B
—
CA=4a
-
CB=14b
A
D
C E
CA:AB=1:2
ED DB =1":3 show _that ADF is
a straight line
CE:EF=1:2



