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7.6 Cross Product 
 
A Right Hand System 
The Right Hand System is based on the position of first 
three fingers of the right hand as illustrated on the 
following figure: 
 

 

B Cork-Screw Rule 
The cork-screw rule describes a right hand system based on 
the cork-screw property: 

 
If you rotate the x-axis towards the y-axis using the shortest 
path, the screw goes in the positive direction of the z-axis. 

C Cross Product 
The cross product between two vectors a

r  and b
r

 is a 
vector quantity denoted by ba

rr
×  having the following 

properties: 
a) αsin|||||||||||| baba

rrrr
=×  where ),( ba

rr
∠=α  

b) ba
rr

×  is perpendicular to both a
r  and b

r
 (is 

perpendicular to the plane determined by a
r  and b

r
) 

c) the vectors a
r , b
r

, and ba
rr

×  form a right-handed system

 

a
r
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×

b
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D Specific Cases 
1. If ba

rr
|| ( 0=α  or °== 180πα ), then 0

rrr
=×ba . 

2. If ba
rr

⊥  ( °== 902/πα ),  then 
maximumbaba ==× ||||||||||||

rrrr  

3. If ba
rr

≡  then 0
rrr

=× aa . 

Ex 1. The magnitudes of two vectors  ar  and b
r

 are  2|||| =a
r  

and 3|||| =b
r

 respectively, and the angle between them is 
°= 60α . Find the magnitude of the cross product of these 

vectors. 
 

3360sin)3)(2(sin|||||||||||| =°==× αbaba
rrrr  

E Cross Product of Unit Vectors 
The cross product of the standard unit vectors is given by:
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D Cross Product of two Algebraic Vectors 
The cross product of two algebraic vectors 

kajaiaaaaa zyxzyx
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++== ),,(  and 

kbjbibbbbb zyxzyx
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++== ),,(  is given by: 
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Ex 2. For each case, find the cross product of the vectors 
a
r  and b

r
. 

 
a) )0,2,1( −=a

r , )2,1,0( −=b
r
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b) jia
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c) )2,1,1( −−=a

r , kjib
rrrr
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E Properties of Cross Product 
The following properties apply for the cross product: 
1. abba

rrrr
×−=×  (anti-commutative property) 

2. )()()( bababa
rrrrrr

λλλ ×=×=×  

3. cabacba
rrrrrrr

×+×=+× )(  (distributive property) 

4. baorboraba
rrrrrrrr

||000 ==⇔=×  

5. 00
rrr

=×a  
6. 0

rrr
=× aa  

 
Note: The dot and cross products have a higher priority in 
comparison to addition and subtraction operations. 
 
d) cabbaccba

rrrrrrrrr
)()()( ⋅−⋅=××  (triple cross product) 
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Ex 3. Use the cross product properties to prove the following 
relations: 
 
a) )(2)()( bababa
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×=+×−  
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b) ))(())(()()( bbaababababa
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c) )()()( bacacbcba

rrrrrrrrr
×⋅=×⋅=×⋅  (mixed product) 
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Ex 4. Find an unit vector perpendicular to both )1,1,0(=a
r  

and )0,1,1(=b
r

. 

The vector 
|||| ba
bau rr

rr
r

×
×

= is an unit vector perpendicular to 

both ar  and b
r

. So: 
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Ex 5. Classify as scalar, vector, or meaningless.  
 
a) cba

rrr
×+           (vector) 

b) cba
rrr
⋅+           (meaningless) 

c) cbba
rrrr

×−×           (vector) 
d) acb

rrr
)( ⋅           (vector) 

e) acb
rrr

×⋅ )(           (meaningless) 

f) ))(( bacb
rrrr

×⋅           (vector) 

g) ))(( bacb
rrrr

×−           (meaningless) 

h) )()())(( bccbbacb
rrrrrrrr

××+−×⋅           (vector) 

i) )()( cbacb
rrrrr

×⋅−⋅           (scalar) 

 
Reading: Nelson Textbook, Pages 401-407 
Homework: Nelson Textbook: Page 407 #3, 4ab, 5, 8a, 11, 13 
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