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Example:  Exercise 11, Section 16.8 (Stokes' Theorem)

We want to use Maple to verify Stokes' Theorem, and also to do some graphical work.

# D e f i n e  t h e  v e c t o r  f i e l d :
wi th(VectorCalculus) :   w i th(Student [VectorCalculus] ) :
F :=VectorF ie ld (<x^2*z ,  x *y^2 ,  z^2>) ;

#Def ine  the  sur face :
S : = < u * c o s ( v ) , u * s i n ( v ) ,  1 - u * c o s ( v ) - u * s i n ( v ) > ;   #  u  i s  b e t w e e n  0  
a n d  3 ,  v  i s  0  t o  2 * P i

C : = < 3 * c o s ( t ) ,  3 * s i n ( t ) ,  1 - 3 * c o s ( t ) - 3 * s i n ( t ) > ;

# F i r s t ,  t h e  l i n e  i n t e g r a l :
L i n e I n t ( F ,  P a t h ( C ,  t = 0 . . 2 * P i ) ) ;

#  T h e  l i n e  i n t e g r a l  b y  h a n d :
Integrand:=simpl i fy (DotProduct (subs({x=C[1] ,y=C[2] ,z=C[3]} ,F) ,
d i f f ( C , t ) ) ) ;

i n t ( I n t e g r a n d , t = 0 . . 2 * P i ) ;

#  Now the surface integral  using Stokes'  Theorem:
G:=Cur l (F ) ;

N : = C r o s s P r o d u c t ( d i f f ( S , u ) , d i f f ( S , v ) ) ;

Integrand:=DotProduct(subs({x=S[1] ,y=S[2] ,z=S[3]} ,G) ,N) ;

i n t ( i n t ( I n t e g r a n d , u = 0 . . 3 ) , v = 0 . . 2 * P i ) ;
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#Graph the surface and the curve C:
w i t h ( p l o t s ) :
A:=spacecurve(C, t=0. .2*Pi ,color=red, th ickness=3);

B : = p l o t 3 d ( S , u = 0 . . 3 , v = 0 . . 2 * P i ) ;

B B : = f i e l d p l o t 3 d ( F , x = - 3 . . 3 , y = - 3 . . 3 , z = - 3 . . 5 , f i e l d s t r e n g t h = f i x e d ,
co lor=b lack ) ;

display3d(A,B,BB,scal ing=constrained);


