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Identities 

1 .  (A X B) 0 C = A 0 (B X C) 

2. A x (B X C) = B(A 0 C) - C(A 0 B) 

3. V(jg) = {Vg + g Vf 

4. V(a/b) = (l/b) Va - (a/b2) Vb 

5. V(A o B) = (B 0 V)A + (A 0 V)B + B  x ( V X A) + A  x ( V X B) 

6. V o (jA) = ( Vf) o A + f( V o A) 

7. V 0 (A X B) = B 0 ( V  X A) - A 0 ( V  X B) 

8. ( V o V)f = VY 

9 .  V x ( Vf) = 0 

10. V o ( V X A) = O  

1 1 .  V x (jA) = ( Vf) X A + f( V X A) 

12. V x (A X B) = (B o  V)A - (A o  V)B + ( V o B)A - ( V o A)B. 

13. V x ( V X A) = V( V o A) - V2A (Sec. 1 . 1 1 .6) 

14 (A 0 V)B = [A 
oBx + A

. " 
oBx + A 

OBx]x . x � . � ' &  [ oBy oBy OBy] , + Ax - + Ay - + A, - y 
ox oy OZ 

+ [A 
oB, 

+ A  
oB, 

+ A  
OB,] , 

x ox 
y 

oy ' oz z 

15 .  V '(l/r) = Nr2. This is the gradient calculated at (x ' ,  y ' ,  z ' ), and r is the 
vector r pointing from (x ' ,  y ' , z ' )  to (x, y, z) .  

16. V (l /r) = -Nr2. This is the gradient calculated at (x, y, z) with the same 
vector r. 

17 .  st = ! �c r X dl, where the surface of area d is plane. The vector r extends 
from an arbitrary origin to a point on the curve C that bounds d. 

18. Iv Vfdv = Lddst 
19. I ,,( V X A) dv = - I s4 A X dst, where d is the area of the closed surface 

that bounds the volume v. 
20. �c f dl = - f." Vf X dd where C is the closed curve that bounds the open 

surface of area d. 

Theorems 

1 .  The divergence theorem. I s4 A 0 dst = I v V 0 A dv where d is the area of 
the closed surface that bounds the volume v. 

2. Stokes's theorem: �c A 0 dl = f.<.4 (V X A) 0 dst. 












