Defining the scalar product (dot p(odM ct)

The scalar product is an operation that takes two vectors and gives a real number. Q
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We define the scalar product of two vectors @ = aji + a, j and b = byi + b j by b
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Consiofu the wvectors below
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Geometric description of the scalar product

For vectors a and b, we have
a-b=|a|l|b|cosH

where 0 is the angle between a and b.
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Example 10

a If|a| = 4, |b| = 5 and the angle between a and b is 30°, find a - b.
b If |a| = 4, |b| = 5 and the angle between a and b is 150°, find @ - b.

Solution
a a-b=4x5xcos30° b a - b=4x5xcosl150°
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Properties of the scalar product

a-b=>b-a

a-(b+c)=a-b+a-c

m k(a-b)=(ka)-b=a-(kb) ma-0=0

ma-a=laP

If the vectors a and b are perpendicular, then a - b = 0.
If a - b = 0 for non-zero vectors a and b, then the vectors a and b are perpendicular.

For parallel vectors a and b, we have

a-b=
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if @ and b are parallel and in the same direction

if @ and b are parallel and in opposite directions



Finding the magnitude of the angle between two vectors
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Example 11

a=1+3j,

Find the magnitude of ZABC.
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b=2i+j and c=i-2j
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A, B and C are points defined by the position vectors a, b and ¢ respectively, where




