7.4 The Dot Product of Algebraic Vectors

Defining the Dot Product of Algebraic Vectors
In R, if G = (ay, @z, as) and b = (by, by, bs), then @+ b = b+ d = ayby + azb + asbs
If we combine this with the definition of the dot product in algebraic vectors, we can say:
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Xy = |X||¥|cosO = x1y1 + X2y2+ X3y3, where X = (x4, X2, X3) and ¥ = (y1, Y2, y3)-

Example 1: Prove that the distributive property holds for dot products in R® — that is:
a-(b+¢&)=d-b+a-¢c

Formula for the Angle between Two Vectors
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When two vectors are placed tail to tail, as shown, cos8 =
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Example 2: a) Given the vectors @= (-1, 2, 4) and b = (3, 4, 3), calculate G - b.

b) Calculate, to the nearest degree, the angle between d and b.



Example 3:

a) For what values of k are the vectors d = (-1, 3, -4) and b= (3, k, -2) perpendicular?

b) For what values of m are the vectors X = (m, m, -3) and y = (m, -3, 6) perpendicular?



Example 4: Find a vector (or vectors) perpendicular to each of the vectors @ = (1, 5, -1) and b= (-3, 1, 2).



Exit Question: Complete the following question individually or with a partner

A parallelogram has its sides determined by d = (6, 1) and b= (-1, 3). Determine the angle between the
diagonals of the parallelogram formed by these vectors.



