Chapter 5
GCSE andA-Level Pure Mathematics

Vectors |
5.1 Vector Algebra
The more difficult GCSE vector questions can't be done directly from the provide:
diagram. Do use the diagram but also work with and trust your vector algebra.

5.2 Example
The diagram, which is not drawn to scale, shows an equilateral tri@#gle
The pointB is the mid-point oAC and the poinD is the mid-point oDC.

— —>
Furthermore OA = a and OB = b

C
D B
b
O a A
Express the following vectors in termsao&ndb;
(i) AB = (i) BC =
(i) OoC = (iv) OD =
(v) DB = (vi) GiventhatDB = k OA

state the value ok

[ 6 marks]

Teaching Video http://www.NumberWonder.co.uk/v9009/5a.mjRart 1)
http://www.NumberWonder.co.uk/v9009/5b.mRart 2)
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Complete the example above after watch the teaching videos.



http://www.NumberWonder.co.uk/v9009/5a.mp4
http://www.NumberWonder.co.uk/v9009/5b.mp4

5.3 Exercise

Any solution based entirely on graphical
or numerical methods is not acceptable.
Make the method used clear.

Marks available : 50

Question 1
The diagram, which is not drawn to scale, shows a rect@fg€ with

—> —>
OA =aand OB =D

The pointX is the mid-point oAB.

(a)

(b)
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Express the following vectors in termsasandb;
(i) CB =
(i) AB =
(i) AX =
[ 3marks]
Work out CX by using the path.
(i) CX=CB- %A_\)B
[ 2marks]
(i) CX = CB- OB+ OA + AX

[ 2marks]



Question 2

The diagram, which is not drawn to scale, shows a rhomdBa&D.

The two diagonals of the rhombus intersedat

The pointX is the mid-point oAD and the poinY is the mid-point ofCD.

Furthermore, @ = a and €B =b

B A

(a) Express the following vectors in termsasandb;

(i) DA = (i) DX =
(i) CD = (iv)  YX =

[1,1, 1, 1mark ]

(b) Given that\?)( =k a state the value ok

[ 1mark ]

(c) If|la] = 15and|b| = 7, determine|a + b| using the fact that
the diagonals of a rhombus are mutually perpendicular.

[ 1mark ]



Question 3
The diagram, which is not drawn to scale, shows a triangkée O
The pointB is the mid-point oDY.

—> —>
Furthermore, OA = a and OB =0b

A

(a) Express the following vectors in termsas&ndb;

(i) OY = (i) AY =

[ 2marks]

Xis the mid-point oDA
(b) Write down, in terms oh andb, an expression foXB

[ 1 mark ]

(c) Show thatXB is parallel toﬁ(), by writing a relationship between

them of the form)?é = kA%Y

[ 1mark ]

(d) If OA and AY are mutually perpendicular afja| = |b| = 3 cm
what is|ﬁ(| ?

[ 1mark ]



Question 4
The diagram, which is not drawn to scale, shows a regular heX&§eiDEF.
The spokes of the hexagon intersedat

Furthermore,(TA = a and (% =b
C B

E F

(a) Express the following vectors in termsasandb;

(i) DB = (i) DC =
(i) FC = (iv) FD =
[ 4 marks]
The pointX is the mid-point ofFA.
(b) Write down, in terms of andb, an expression foDX
[ 1mark ]

(c) If the hexagon has sides of length 4.3 cm, Whéﬂiﬂ ?
HINT : The Cosine Rule

[ 2marks]



Question 5
The diagram, which is not drawn to scale, shows an equilateral tridifBle

and an isosceles triangl@AB, where|ﬁ| = |,?B|
The pointM is the mid-point oPB.
— 1 —
AN = —AB
3

Furthermore,CTA —a and OB = b

B

M
N
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(a) Express the following vectors in termsasandb;

(i) OP = (i) PB=
(i) OM = (iv) AN =
(v) ON =

[1,1,1,1, 2marks]

(b)  GiventhatOM = kON find k.

[ 2marks]



Question 6

The diagram, which is not drawn to scale, shows a quadril@Q&aBC

in which, |OA| = 2a, |OB| = 2b and |OC| = 2¢

Points P, Q, RandS are the midpoints of the sid€3A, AB, BC andCO respectively.
C

2a A

(a) Express the following vectors in termsapt andc;

(i) AB = (i) BC =
(i) PQ = (iv) QR=

A
I

(v)

[1,1,1,2 1marks]

(b) Describe the relationship betweéTR and PS

[ 1mark ]

(c) What sort of quadrilateral BQRS ?

[ 1 mark ]



Question 7
In the diagramOXYZiia parallelogram.
M is the mid-point oY

Furthermore, OX =( g) and OZ :(_62)

Z Y

O X

(1) Write down the vectorsXM and XZ

[ 2marks]

(ii)  GiventhatON = v OM write down in terms of the vectorON

[ 2marks]

(iii) GiventhatON = OX + w XZ find in terms ofw the vectorON

[ 1mark ]
(iv)  Solve two simultaneous equations to findndw
[ 3marks]
(v) Explain the significance of your solution.
[ 1mark ]
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