Lesson 2
Further A-Level Pure Mathematics
Vectorslll : Corel
2.1 Intersecting LinesIn Three Dimensions
In two dimensions if two distinct lines are not parallel they must have a point of
intersection. In three dimensions the same is not true; it is possible for two lines
that are not parallel lines to not intersect. Such lines are saidOB .

2.2 Example
Determine if the following lines intersect or if they are skew.
1 3 9 -1
r =12+ 4| 2 and 1, = [2|+ u|-2
3 -1 5 1

[ 4 marks]



2.3 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 32

Question 1
(1) Show that the following lines intersect;
2 -2 -6 5
rn=3|+41| 4 and r, = [=3|+ul 1
-2 1 1 -2

(i) Find the coordinates of the point of intersection.

[ 4 marks]

[ 1mark ]



Recall that in three dimensions the scalar product is;

a by
| e b2
a3 b3

ab; + ab, + agh; = \/al2 + a2 + ag? \/bl2 + b2 + b3? cos6

(1) Use this to find, to the nearest 9.fhe acute angle between the lines.
(Remember to use the direction part of the lines !)

[ 3marks]



Question 2
C4 Examination Question from June 2007, Q5
The linel; has equation;

1 1
r=|{0|+4|1
-1 0
The linel; has equation;
1 2
r=(3+ull
6 -1

(a) Show that; andl, do not meet.

[ 4 marks]



The pointAis onl; whered = 1, and the poirB is onl, whereu = 2
(b) Find the cosine of the acute angle betwaBrandl;

[ 6 marks]



Question 3

C4 Examination Question from June 2009, Q7

Relative to a fixed origi®, the pointA has position vector 8+ 13j — 2Kk,
the pointB has position vector 10+ 14j — 4k

and the poinC has position vector &+ 9j + 6k

The linel passes through the poiisandB

(a) Find a vector equation for the lihe

[ 3marks]
(b)  Find |CB]

[ 2marks]

(c) Find the size of the acute angle between the line segbBeand
the linel, giving your answer in degrees to 1 decimal place.

[ 3marks]



(d) Find the shortest distance from the pdrtb the linel

[ 3marks]
The pointX lies onl

Given that the vectoCX is perpendicular tb

(e) find the area of triangl€XB, giving your answer to 3 significant figures.

[ 3marks]
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