Precalcndunsy UNL 7 Notes—The Dot Product

~ DEFINITION - Dot product -
,The dot productormner ;proyduc‘t' of u = (u1, 1) andv={(vi,vyis>  uev = vy + w2

Ex 1) Find each dot product:

a) (3, 4)(5, 2) b) (1, =2)e(—4, 3>’ ) i—j)° (3i—-5j)
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; Properties lo,f_thé Dot product --------‘-‘ Letu, v, and_f‘w bbe vectors and let ¢ be a scalar.

1. j'ﬁu'-v,f;v-ii et - ' - 4. us(vtw)=uevitusw
2. u'u=|u|2 »:v iy 5 8 B o : : | (u+v)°w=u'w+V'W
B e us O“, ' B, : (cu) "v=us (ev)=c(u+v)

Ex 2) Use the dot product\o ﬂrfthe length of vector u = (4, -3)

e U = \"\‘ Yheon \\"\:\)—\?/j/

Angle Between TWobe‘ec't‘dr_sf - 18 cosazﬁﬁ and Qicos"l(u)

Ex 3) Find the angle between two vectors u &v.

a) u=(2,3),v=(25) by u=(2,1),v={(1,-3)

NS - o /-] —3)\
D= cos” M b= Cos™ <1 £1,57
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sefinition —---=---- OrthOg_onal Vectors > The vectors u and v are orthogonal if and only ifusv=20

Ex 4) Prove that the vectors u = (2, 3) and v = (-6, 4) are orthogonal.

2
-13 + 13
Projéctionpf W onto v ——mmmv If u and v are nonzéro Qectors, the projectibn of u onto v is proj u = {T ‘ZVJV

Ex 5) Find the vector projection of u = (6, 2) onto v = (5, —=5). Then write u as the sum of two orthogonal
vectors, one of which is projvu.
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Ex 6) Find the vector prOJecuon of u={-3,4)y onto v=(12, 5) Then wrlte u as the sum of two orthogonal
vectors, one of which is projvu.
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