The Dot Product of Two Vectors

To find the dot product of vectors a and b we multiply corresponding components and add.

Definition of the Dot Product

If a = (a1, as, as) and b = (b, ba, ba) , then the dot product of a and b 1s the number a-b

given by

a-b=ab + ab + ab;
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Ifa,b,and ¢ are vectors 1n V3 and ¢ 15 a scalar, then

l.a-a—= \a\g

2.a-b=b-a

J.a-(b+e)J=a-b+a-c
4. (ca)-b=c(a-b) =a- (cb)

5. 0-a=10









Theorem

If 8 1s the angle between the vectors a and b, then

a-b = |a||b|cos @



It 615 the angle between the nonzero vectors a and b, then

a-b

cos @ =

a||b|



If the vectors a and b have lengths 4 and 6 , and the angle between them 1s #/3, find




Find the angle between the vectorsa = (2,2, —1) and b = (5, —3, 2) .
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show that 2i+ 2j — k15 perpendicularto 5i —4j + 2k .
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show that 2i+ 2j — k1gperpendicularty 5i —4j + 2k .
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Find the direction angles of the vectora = (1, 2, 3) .
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W =F-D

But then, from Theorem 3, we have
. W = [Fl]pl cos €

W = |F||D| cos § =F - D

p Details




A wagon 15 pulled a distance of 100 m along a horizontal path by a constant force of 70
N. The handle of the wagon 1s held at an angle of 35 above the horizontal. Find the

work done by the force.

W) - | F\D\ Cos O
W) = (Y[ 100) ¢os 55"
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A force 1s given by a vector F = 3i + 4j + 5k and moves a particle from the point

P(2,1,0) to the point Q(4, 6, 2) . Find the work done.



50. A tow truck drags a stalled car along a road. The chain makes an angle of 30 °
with the road and the tension in the chain 1s 1500 N. How much work is done by the

truck in pulling the car 1 km?
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25. Use vectors to determine whe Mngle with vertices P(1, —3, —2),

Q(2,0,—-4),and R(6, —2, —}
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