Dot (Scalar) Product
- 3 Jmay= ]

then;
Uu:+v=xMx, T YD,

NOTE: the result is a scalar

e.o. (£—7j)-(6£+ 4j) 1 X 6+(-7) x 4
~ ~ =

2
Au-v=Au-v) Uu =x; ty,

aw+v)y=au+tav Wwtv)u-v)= uu—vv




u —v By the cosine rule;

u—v|* = u* + ] = 2Jullv| cosd
2 2 2 2
(xl _x2)2 T (yl _y2)2 =X tX, Ty tYy, - 2|Z||K|COSH
—2x, x,— 2y, v, = —2ul|v|cos &
2(u-v) = 2lu|[v|cos @

u-v = |u|[v|cos@

X Xy
Letu = =
‘U M1 andl}“ Y

then;
Uu:+v=xMx, T YD,

= |ul|v|cos @
NOTE: @ 1s acute or obtuse




¢.g. Find, to the nearest degree, the angle between the two vectors
a=3i—2jandb=4i+j

b = allleos
g a-b
cosf =
a|b]

3X4+(2)x1

cosf =
J13 x J17
10

J221

0 = 48° (to nearest degree)




Consequences of the Dot Product

B Exercise 8C; lac, 2a,
uy =ullv] < ully 3a, 4b, 5ac, 6, 8, 9b,

10,11 abc ( i, iV, Vi)a
12, 13, 15, 17, 20, 21

u|[v| > 0 = u and v have the same direction
u|[v| < 0 = u and v have opposite directions

sl =g =1
¢.g. Extension 1 2022 HSC Q11d) a a-7) 0
; g7 2)\4a-1)"
The vectors u = and v= 2
~ 2) ~ \4da-1 (a—Ta)+(8a—-2)=0
are perpendicular a’+a—-2=0
What are the possible values of a? (a+2)(a—1)=0

a=-2 or a=1
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