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Vectors

Unit vector a in the direction of a

- A . . n
a=—. where |¢|| 15 the modulus (magnitude) of a

I

—

g and A8 are alsoused to denote vectors.
Scalar Product

ab =

:1|h|u:u:«'e’ﬁ where ¢ 1s the angle between aand b .
ab =b.a

Ifa= -c.f|i { .:lei : ”_‘.k and b = ,-'1Ii i _.l-.zj J I-';_;k i
then iLi=jj=kk=1 ij=jk=Kki=0,
a.b = b +a,b, +ahy.

2 =5 5

2
= +d, +i;

a.a = |H

If both a and b are non-zero vectors then ais perpendicular to bif ab =10
Vectors
Wector Product

a=h=

vector perpendicular to both aand b,

zllhl.\'in fn, where ¢1s the angle betweenaand b, and n 15 a unit

axb=-bxa
IWa=ai+ajrakandb=Hi+hj+hk.
then ixi=j«j=k- k=0.i<j=k j-k=i.k<i=j.

a=h —':-ll'z"."-II -c.":l-'l": e ':-ll'_-l-"'l -:l'l-'l"_t :I.i : |:|..'|.'|"2 -CI'E'I..:I :'k

IThoth a and b are non-zero vectors then a is parallel to b if
a=h=10.

Moments as vectors

The moment about ¢ of force F acting at position r is r=F .
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1) Consider the points with position vectorsa=1i-2j +k, b =2i +j - k and

c=i-j-k
a) Find the area of the triangle defined by the points. [10]
b) Find the equation of the plane defined by the points in the form r.n = D.

[15]
Show full workings

2) Linesr=(2i+3j+Kk)+A(2i+j-K)and r =2j + 2k + u(i - 3] + 2K) lie
in the same plane.

a) Find the equation of the plane in the form r.n =D [15]

b) Find the distance of the plane from the origin. [10]

Show full workings.

3) Alineisgivenby r=2i-4j+k+A(i - 2J - k) and a plane is given by

r.(i - 3j + 4k) = 6.

a) Find the angle between the line and the plane, in degrees, correct to 3
significant figures. [10]

b) Find the point of intersection of the line and the plane. [15]

Show full workings.

4) A planeis given by r.(i + 3j - 2k) = 7 and a point has a position vector a
=3i + 3] + 2k.

a) Find the distance of the point from the plane. [15]

b) Find the cartesian form of the equation of the plane.  [10]

Show full workings.

5) Two planes are given by r.(2i - 3j + 4k) =3 and r.(i + 3j - k) = 6.

a) Find the angle of intersection of the planes giving your answer to the
nearest degree. [10]

b) Find the equation of the line of intersection of the planes. [15]
Show full workings.

6)

a) Find the volume of the parallelpiped with a vertex at the origin and three
of whose edges are given by OA=1i-2j +k, OB =3i-]+ 4k and OC = -2i
+j - k. [10]

b) Find the volume of the tetrahedron whose four vertices are given by
A=(-2i+3j-2k),B=(i-4j+2k),C=(i-2j-3Kk)and D = (2i - 3] + k).
Show full workings. [15]

Documentl Page 3 of 4



Further Mathematics Vectors, 2010-11 (May 2011)

Documentl Page 4 of 4



