3. [November 2015 2H Q20] 5.

A

Exercise 3 (Proofs)

1. [Nov 2016 2H Q23]

g ) ) S OABC is a parallelogram. P is the point on AC such
ACEF is a parallelogram. B is the midpoint of 2
AC. M is the midpoint of BE. Show that Ayp ~ 3atAP =34C.
is a straight line. i) Find the vector OP. Give your answer in terms of
4 aand c.
' ii) Given that the midpoint of CB is M, prove that
Show that OT is parallel to the vector a + 2b. OPM is a straight line.
6. OA= 3aandm =aand OB = band BC =
2. [June 2014 1H Q24] Ny
, 3 b. Mis the midpoint of QB. Prove that AMC is
a straight line.
CD=a,DE=bandFC=a—b C
; . . i) Express CE in terms of a and b.
n N —_ . —_
M is the midpoint of OA. N is the midpoint of ii) Prove that FE is parallel to CD.
OB. Prove that AB is parallel to OB. iii) X is the pointon FM such that such that

FX:XM = 4:1. Prove that C, X and E lie
on the same straight line.
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OCR AS Mathematics Vectors o
Section 1: Introduction to vectors

Exercise level 1

1. Write the following vectors in component form.

o . (ii) N
JA
4 /Z
2 .
= i : > | -4 -2 2 4 >
‘ =

2. Find the magnitude of each of these vectors.
(i) 3i+4j
(if) 3i—6j
(i) -i—]
3. The points A, B and C have coordinates (4, -1), (3, 7) and (-2, 3) respectively.
Find
(i) AB
(i) BA
(iiiy AC
(iv) CB

3 2 -1
4. The vectors a, b and c are given by a:[ 4) b= (5} and ¢ :( 3)

Find the vectors

(i) b+2a
(i) 2c—b
(iii) a—b+3c
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Vector Geometry review

Total Marks: 13

Question 1

ABCD is a parallelogram.

F
B . C
E
a
G
Not to scale
A b D
— —
BD = aand AD = b.
F is the midpoint of BC.G is the midpoint of DC.AE = 3EB.
— —
Prove that EF and AG are parallel.
— —
AG = i EF .. they are parallel

(3 marks)

Question 2

P, Q, R and S are the midpoints of OX, XY, YZ and OZ respectively.

o
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—

— —
OP =a,XQ =band0S =c

Show that PQ is parallel to SR.

—> —
Input note: express SR in terms of PQ.

(5 marks)

Question 3

The figure shows a right angled triangle LMN.
The points L and M have coordinates (—1,2) and (7, —4) respectively.

Diagram NOT
to scale

N(16, p)

r

¢ \M ;

M(7.-4)

Find an equation for the straight line passing through the points L and M. Give your answer in
the form ax + by + ¢ = 0, where a, b and c are integers.

(4 marks)
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Question 4
0 Diagram NOT
accurately drawn
W,
a X
P b R Y

PQR is a triangle.

The midpoint of PQ is W.

Xis the pointon QR suchthat QX: XR=2:1
PRY is a straight line.

— —
PW =aand PR=Db

H
Find QR in terms of aand b.

(1 mark)
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Answers

Question 1

—
AG =
AG=3p-la * le2for AG=2b-a
T2 2 T2 2
or
AG =2EF oe so are parallel. M1 forb + %(mst’rpart (a)(i)) oe
Question 2
— —
SR = 1PQ
ZY=-2c+2a+2b 5 | MiforzY =-2c+2a+2b
=-2c +2a 1 AO1.3a or =-2c + 2a
SR= c+(c+a+bh) ::;:; M1for SR = c +(-c +a+b)
sosh=a+b M1forS|,:{=a+b
PQ=a+b M1 for PQ =a+b
SR = P_'EJ so they are parallel
Question 3
3x+4y—-5=0
Method | Method 2
—yp 2-(-4 3 -y - —y —x
gradient =21 = < __2 Y h XX Y Hh XX MI, Al
X - X, -1-7 4 Yo—¥, X -X 6 -8
y—E:—if:c+1] or y+4=—i(x—?] or }J:fhefr’—i'x+c MI
=+4y+3x-5)=0 Al (4)
Method 3: Substitutex=-1, y =2 and x =7, y = -4 into ax + by + ¢=0 Ml
g42b+e=0 and Tg-db+e=0 Al
Solvetoobtama=3, b=4 ande =-5or mlultiple of these numbers MI AL (4)

Question 4
b—2a

b-2a | | BI
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Exercise 3

7
7/
//‘ ;":
o
.f""f /
e 7
s _/ , )

0 B 0 n N B
T is the point on AB such that M is the midpoint of OA. N is the
AT:TB = 5:1. Show that OT is midpoint of OB. Prove that AB is
parallel to the vector a + 2b. parallel to MN.

— 1 AB = —
OT = 2b +=(=2b + 5a) AB = —2m + Zn
? c =2(—m+n)
=2b—=b+-a MN =-m+n
5 g’ 6 AB is a multiple of MN - parallel.
=—a+=>b
6773
5
=—(a+ 2b)

6



Exercise 3

=
']
i

F
ACEF is a parallelogram. B is the CD=a,DE=bandFC=a—»b
midpoint of AC. M is the midpoint of BE. i) Express CE in terms of a and b.
Show that AMD is a straight line. a+b
1 ii) Prove that FE is parallel to CD.
W=—b+§(3b+a) FE=a—b+a+ b = 2awhich
is a multiple of CD
= —b + E b + E a iii) X is the point on FM such that such that
1 1 1 FX:XM = 4:1. Prove that C, X and E lie on the
= Ea + Eb =3 (a + b) same straight line.
- —, 4 1 3 3
DA=2b+2a=2(a+b) CX=—a+b+§<2a—Eb>=§a+§b

DA s a multiple of DM and D is a

3
common point, so AMD is a straight line. = g(a +b)

CE=a+b



Exercise 3

A B

ba

OABC is a parallelogram. P is the point on
AC such that AP = ZAC.

i) Find the vector OP. Give your answer in
terms of a and c.

— 2
OP = 6a+§(—6a+6c)
=2a+4c=2(a+ 2c)

ii) Given that the midpoint of CB is M,

prove that OPM is a straight line.
071=3a+6c=3(a+2c)

OM is a multiple of OP and O is a common

point, therefore OPM is a straight line.

0 b B . C
& 1bz’
2

SEA

a

Q

07=3aandm=aand0—3)=band

BC = %b. Mis the midpoint of QB. Prove
that AMC is a straight line.

SN 1 1
AM=a+§(—4a+b)=—a+§b

— 3 1
AC=-3a+=b=3|—-a+=>b
a+’ ( a+s )
AC is a multiple of AM and A is a
common point, therefore AMC is a

straight line.



OCR AS Mathematics Vectors o
Section 1: Introduction to vectors

Solutions to Exercise level 1

&
1. (©) el+3] or[j
= 3

’ 7 ’ 4 _6
(il) —63—54 or s

2. Flnd the magwnitude of each of these vectors.
®) 3;+4J" _JF 4 —ymm =5
@) [st-ej|=\z"+ (o7 =35 =35
@) |- | =7 v =2

e . (3 4 -1
2. (@) AB=OB—0A=[ }_( Jz( j
7 -1 g
@) BA=—AB=_[ J:[ j
g -8
ez I
(lit) Ac=0C—-0OA = _ _
3 i 4
(iv) ce=0®B—-0C = — -
7 3 4

2 3
4. (1) b+2a= j+2( J
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OCR AS Maths Vectors 1 Exercise

o a2
(2)C)

(i) a—b+3e

I
LW
N——
|
VR
0 »
N——
+
W
L
w oK
N—
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