
 1 

PHYSICS 726 

MAGNETOHYDRODYNAMICS 

 

HOMEWORK ASSIGNMENT 1 

 

Due Sept. 20, 2007 

 

Derive the following vector identities. 

1. A ! B ! C( ) = BA "C # CA "B  

2. A ! B !C( ) +B ! C ! A( ) +C ! A ! B( ) = 0  

3. A ! B( ) " C ! D( ) = A "C( ) B "D( ) # A "D( ) B "C( )  

4. A ! B( ) ! C ! D( ) = A ! B "D( )C # A ! B "C( )D  

5. ! " fA( ) = f! "A +A "!f    ( f  is a scalar function) 

6. ! " fA( ) = f! " A +!f " A  

7. ! " A # B( ) = B "! # A $ A "! # B    (note that a corollary is ! " ! f # ! g( ) = 0 ) 

8. ! " A " B( ) = A! #B $ B! #A + B #!A $ A #!B  

9. A ! " ! B = " B( )#A $ A #" B  

10. ! A "B( ) = A # ! # B + B # ! # A + A "! B + B "! A  

11. ! " ! " A = ! ! #A $ ! 2A   (where !2
" ! #! ) 

13. ! " AB( ) = ! "A( )B +A "!B  

14. ! " f T( ) = !f "T + f! "T  

Prove the following integral formulas. 

15. 
 

! Vd3x" = dSV!"  

16. 
 

! fd 3
x" = dSf!" !  

17. 
 

! " Vd3x# = dS" V!#  

18. 
 
dS! " fd 3

x
S

# != dlf
C

!#  

20. 
 

dS!" # Ad3x
S
$ != A !dl

C
!$ !!!  

21. If A  and B  are vectors, prove that the vector product C = A ! B  is also a vector. 


