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Vectors

Unit vector a in the direction of a

. A . : .
a= |— where |¢|| 15 the modulus {magnitude ) of a.
a

g and A5 are alsoused to denote vectors.
Scalar Product

ah =

zlll'!lL:k':ie'f where ¢ 15 the angle between aand b .
ab =b.a

ITa=agi+ajrokandb =hi+bj+ bk,
then = jj-kk=1 ij-jk-ki-=0.
ab =abh +a,b, +ah;.

2 2 2 2
— [l'l T ”2 ol

a.a = |;|
If both a and b are non-zero vectors then ais perpendicular to bl ab =10
Vectors
Vector Product

a=h=

vector perpendicular to both aand b,

illblﬁ-il'l & m. where @ 1s the angle between aand b, and n 1= a unit

axb=-bxa
Wa=ai+ajrokandb=Hi+hj+hk,

then ixi=jej=k«k=0.ixj=k j-k=ik=«i=j.

ac b= (ah, —aby )i+ (aby —ab ) j+ lab, —ab)k.

If both a and b are non-zero vectors then a 1s parallel to b if
axh=10.

Moments as vectors

The moment about ¢ of force F oacting at position ¢ 15 r=F .
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A point is given by the position vector p = 2i - 3] + k..
A line is given by the vector equation |: r =3i +j -4k + A(i-2j-K) .

A plane is given by the vector equation IT: r.(4i - j + 3K) = 6.

1) Find the Cartesian equation of the plane. [3]
2) Find the Cartesian equation of the line. [3]
3) Find the distance of the point from the plane, giving your answer in
exact form. [5]
4) Find the point of intersection of the line and the plane. [6]
5) Find the angle of intersection of the line and the plane, giving your
answer in degrees to 3 significant figures. [3]
6) Find the equation of the plane containing the point and the line,
giving your answer in the form r.n = D. [8]
7) Find the distance of the point from the line, giving your answer in
exact form. [7]
8) Consider any 4 distinct points, A, B, C and D.

Let AB=a,BC=Db,CD=cand DA =d.

) Finda+b+c+d.

Let W be the midpoint of AB, X be the midpoint of BC, Y be the
midpoint of CD and Z be the midpoint of DA.

i) Find WX and ZY in terms of a and b.

1) Find XY and WZ in terms of b and c.

Iv) What can you say about WXYZ? [6]

Documentl Page 3 of 4



IFY Further Mathematics: Vectors, 2011-2012 (May 2012)

9) Consider the points A=2i+j+3k,B=i-2]+k,C=4i-3j-kand
D =-2i + 3j - 2k.
1) Find the area of the triangle ABC

i) Find the volume of the tetrahedron ABCD. [9]
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