
MATH6501 - Autumn 2016

Problem Sheet 8: Vectors

Assessed questions (1, 2, 3c) are marked with a star.

1.* (a) As mentioned in the lectures, i, j and k are the unit vectors in the direction of
the x, y and z-axes respectively. Moreover, they are mutually perpendicular,
i.e. if we choose any two of these three vectors, then the two vectors are
perpendicular to each other. Hence, using the definition of the dot product,
prove the following nine results:

i.i =1, i.j =0, i.k =0,

j.i =0, j.j =1, j.k =0,

k.i =0, k.j =0, k.k =1.

(b) Let

a = (a1, a2, a3) = a1i + a2j + a3k,

b = (b1, b2, b3) = b1i + b2j + b3k.

be two vectors.
Using the result from part (a), multiply out their dot product a · b and show
that the dot product equals a1b1 + a2b2 + a3b3.

Note: This problem is based on part of a 2011 exam question.

2.* A rhombus is a paralellogram with sides of equal length, just like this one:

Using vector methods, show that the diagonals c and d are perpendicular.

3. You are given three points P = (1,−1, 2), Q = (2, 0,−1) and R = (0, 2, 1). Using
vector methods. . .

(a) Find the area of the triangle whose vertices are at these three points.

(b) Find the angle between the sides PQ and PR.

(c*) Find a unit vector perpendicular to
−−→
PQ and

−→
PR.
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