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1.3 (7.3) The Dot Product (A.K.A. Scalar Product) of Geometric Vectors

The dot product allows us to multiply two vectors. It takes into account
both the direction and the magnitude of the vectors.

L
The formula for calculating the dot product is: ( ;é »
- -
D =
uw-v
- =
Vv -U

Ue V= [u] [V|]cos®

where @ is the angle between uandv

NOTE:
1) The dot product is ascalar quantity (hence the title of the lesson).

2) If the dot product ispositive, the angle between the vectors is &C v‘}'C

3) If the dot product isnegative, the angle between the vectors is Q)c'}'usa

4) If the dot product iszero, the angle between the vectors is  €)0 :
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Proof of the Dot Product

http://www.youtube.com/watch?v=NfLLtWS8PIi8
3



http://www.youtube.com/watch?v=NfLLtW8Pli8
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20T _ L
Ex1: Find the dot product given |u| = 7 and |v| = /3, with the angle
between equal to 60e.

Z-v=|0)V]csb

= (F)(J3) costo

703
2

Ex2: Find the angle between the vectors given the following info,
|a’=4, |[b[=7, and a"b = -15.
aB-= |3-l 'ﬁ\co: O

@sh= ZF
I |
Ax3)

cos® = =IS
23

B = cos™! -_LG')
7%

= 122
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Properties of The Dot Product

1. U «v=0ifuis perpendiculartov  because cos90° =0
2. U «Uu=|uf? since cosQ° = 1

3. a(d +v) = (al). V= U (av)
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Ex3: Find the angle betweenu and'v given that
[u| = 3]v| and the vectors 3u +Vv andu - 8v are

perpendicular. Since Co590 = O

v
(3 B4%) (u- 8’17) =0
’5u,u,-2'-|u1r~l'u' -84 =0
WUt -232-T ~ g =
3(31) 23 (3) [Heosd - 9171 =

Cos® = =199/
~69 14

§ =cos (0'3) , V0

274
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Ex4: Show that (a+b) (a-b) =T - |bl2
LS RS
(F+8)(2-8) | |&l-[pR

May 08, 2013
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Assigned Work

p.377 #2, 5, 6abe, 7acd, 9, 11, 12
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