10.4

Notes VECTORS: AN ALGEBRAIC APPROACH

(Part 2)

OBJECTIVES: 1) Find the dot product of two vectors.
2) Find the angle between two vectors.

/THE DOT PRODUCT (ALGEBRAIC)

Given two vectors ¥ = (a,.b,) and v =(a,,b,) , we define the dot product u+v as

uw =a-a, +b-+b,

Note: The dot product will yield a scalar (real number), which is why it’s also referred to as a scalar product.

1) Find the dot product set, if s =(-3,4) and t=(2,-5).

st = -32 +4.-%

= -6+ -20
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2) If w=2i+2jand m = 3i-3j, find the dot product.
wm = 2(3) + 2(-2)

)

PROPERTIES OF THE DOT PRODUCT
1) uw=veu 3) Ul = (|”|)2

2) uv+w)=uw+uw 4) a(uwv) = auw = u-av

3) The magnitude of a vector is 7. What is vev?  4) Suppose vev = 3. What is the magnitude of v?
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J viv = 44 S L_\}Iv\w_;

THE DOT PRODUCT (GEOMETRIC)

Given two vectors ¥ = (a,.b,) and v =(a,,b,) , we define the dot product Usv as

u«v = |ujsv|cost




Proof: First, suppose that @ is the angle between two non-zero vectors as shown in the diagram below.
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“2a'b=-2|lallb]cos®
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5) Given |u| =8and |v| =5, and the angle between u and v is %Tﬂ find usv.
wve lully """(;T,'“)

"85 (-a) = (20 |
FINDING THE ANGLE BETWEEN TWO VECTORS: l bz aflblcos®

6) Find the angle between s =(3,0) and t=(1,6). cosO= ai 9‘C°§‘(_a_'\i
Ja|)bl lal |L)
st 3()«o0(e)=3
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ORTHOGONAL VECTORS: Two vectors are orthogonal (perpendicular) if usv =0

*Perpendicular implies an intersection. Two vectors can be orthogonal to one another, they do not
need to intersect.

*¥WHY? If usv=0,then: cps6= *V O .o wb&=0

7) Determine if the vectors are orthogonal.

a) a=(-2,5) b=(15,6) b) e=5i-2j d=3i+4j
a-b=-2-\§ 4 C-6 c-d= $(3)+ (-2)(W)
= 13-2
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