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From the Final Examination of 2008 Winter, Question 11:

Given points P(0, 3, 4), Q(2, 1, 0) and R(6, 3, -2), find:
(@) theangle PQR; and
(b) the area of triangle PQR.

@ Let & represent the angle PQR.

@ is the angle between the vectors u and v,
whose tails are both at point Q.

0 2 -2 -1
U=QP =0P-0Q =|3|-|1]|=| 2|=2
4 0 4
= ||u] = 2v1+1+4 = 26
6 2 4 2
V=QR=0R-0Q =| 3|-|1|=| 2|=2
-2 0 -2 -1
= ||v] = 2V4+1+1 = 26
and
-1
Qv ={2] 1|92 1||=4(-2+1-2)=4x(-3)
2 -1
Co — lalle o mv . A3 3
v = |a||v|cosé = cosE [aqlv] (Z(\/E)(Z\/E) :

cosf = —1 = 6’:2—” = 120°
2 3

Therefore angle PQR = 120° exactly.

[The sketch is clearly not to scale, as @ should be an obtuse angle!
The sketch serves its purpose nevertheless, for a visualization of this problem.]
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(b) The area A of the triangle can be evaluated in at least two ways,
A = 3(QP)(QR)sing or A = 1|axv|:

A= ZJuff9]sin - i(zﬁ)(zﬁ)sin%” _ V652 Y — 613

Z 2
OR
A= Juxy
1 i -1 2
axv =|2| 1]|x|2 —4] 1 1
2 -1 k 2 -1
-3 -1
1 1|, -1 2|. |-1 2]
—4(‘ |—‘ ] ‘ ‘kJ:4 31=12| 1
2 -1 2 -1 11
-3 -1
= A= %||axv|| = %-12\/1+1+1 = 63

Therefore the area of the triangle PQR is 6/3.




