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Notes—(6.2) Dot Product of Vectors v

Objectives: You will be able to calculate dot products, the angle between two vectors, and projections of vectors.

B e R DEFINITION . Dot product™s 1 (L1 g
The dot product or in.ner product of u = (u;, up) and v = (v, v) is 2 ucsv=uyy+iy
=
Ex1) Find each dot product: L’ < ‘ O> < |
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| Propemes of the Dot Product — ety u,v, and w be vectors and letcbeascalar - o0

El. usv=veu Sy 4.,__ us(vtw)=uev+tuew

2. uem= “ul S s e (u+v)-w uewt+vew

Ex2) Use the dot product to find the length 'of vector u= (4, 3) u ’ u H V “
r\fmemdg, ‘_ § .(ﬁ-{'v?:? , 4,_{ s -3/ =

iTHEOREM -—---- Angle Between Two Vectors cosH IHIIV[ 9. =COS—1(IH_"‘%J
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x3) Find the angle between two vectors u & v. no cale., \}
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| Definition -----:;Orthogonal\‘\"ectors _-)_ " The vectors u and v are orthog‘i’nal 1fand only T ()

l 4 %‘Q _.‘_‘Am‘_‘v-::
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Ex4) Prove that the vectors u = (2, 3) and v = (-6, 4) are orthogonal._ a0 ‘
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\_(I.’EOJectlon Of uontov---—-Ifuandv are nonzero vectors, the projection of u onto v is proj ,u = [ l ! ]v
e ) i ; ; v
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Ex5) Find the vector projection of uw= (6 2) onto v = (5, -5). Then wnte u as the sum of two orthogonal
vectors, one of which is proj,u. /,
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NOW YOU TRY ©

6) Find the vector projection of u'= (——3 4) onto v =(12, =5). Then write u as the sum of two orthogonal
vectors, one of which is prolvu
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