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Example

(Two vectors are given by A=3i-2j and B=-i-4j. Calculate (a
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A+E, (b) A-B, (c) |A+B, (d) |A-B, and (e) the direction of

A+A and

Solution

a) A+B= (31 - 2 j)+(-i-4j) = 2i -6j)

b) A-B- (3i-2)) - (-i-4j)=4i +2j)

c) A+B="22+(-6)?) 6.32 =

d) |A-B= V42 +22 = 4 47)

e) For A + B, 0 = tan-'(-6/2) = -71.6° = 288°)

For 4-5, 0 = tan-1(2/4) = 26.60
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A=Ai+ A, j+Ak

B=B,i+B,j+Bk
The scalar product is

(AB=(Ai+Aj + Ak).(B:i+ Bj+B:zk

(S & B Asiall GlS je (81 asdall GUS je e
AB=(A.iB.i+AiBj+AiBk

AjBi+AjBj+AjBk+

(AkB.i+ AkB.j+Ak.B.k+

Therefore

AB=AB:+ AB + A.B

The angle between the two vectors is
==ABAB +A, B, + AB, cos 8

|AIB |AIB]
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Example

Find the angle between the two vectors
A=2i+3j B = i-2j+3k

Solution

=A.B.+ AB. + A:B. cos 8

AB: +AB, + A.B. = (2)(1)+(3)(-2)+(4)(3)=8
29V = 42+ 32+ 22\ =|4|

B| = V12+(-2)? +32 = V14

Cos 0 = -0.3978-66.6° V29 V14 18
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AXB = AB sin 8

(Ax B= (Ai+A, j+Ak)x (B:i+B:j + B:k

90 (o ,j, K leaiall o gl 3 o A ALieiall Aaially uaiasi o puall Juala Ao alayy
Example

?1f C = AXB, where A=3i-4j, and B=-2i+3k, what is C

Solution

(C=Ax B=(3-4)x(-2; +3k

which, by distributive law, becomes

C = -(31x 2i) + (3ix3k)+(4jx2i)—(4jx3k

Using equation (123) to evaluate each term in the equation above we get
C=0-9j-8k-12i=-12i-9j-8k

.The vector C is perpendicular to both vectors A and B



