5.45 GAUSS’S THEOREM OF DIVERGENCE

" (Relation between surface integral and volume mtegral) g
tion F' taken

rmal component of a vector func
" Statement. - The surface integral of the no p A ver thouvolume

" ‘around a closed surface § is equal to the integral of the divergence O

V enclosed by the surface S.
Mathematically

[] Fnds—[j'j divF dy

Proof. Let F = Fji+ F,j+ Fk.
Putting the value of F, n in the statement of the dlvergence theorem we have"

” (Fii+ Foj + Fk)nds = j” (:—+Jai+k J(F11+F21+F3k)dxdydz
—”I (BF' aFf %?dedydz' (1)

We require to prove (1).
: 0F;
Let us ﬁrst evaluate I _f f dxdy dz.
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= f f [F3(x, /) - F3(x,y, 1)l dxdy w(2)

For the upper part of the surface i.e. S, we have
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‘Vectors 373

d.Xdy = dSzbOsz = nz'kd52
Again for the lower part of the surface i.e. S we have,
dxdy = —cosry,ds) = n, + k dsy

j"‘R F3(X,y,f2)dxdy IIS F3n2'kd52

and ”R F;(x,y,fl)dxdy=—’”5 Fyny - kdsy
: 1

Putting these values in (2) we héve |
J.II ?ﬂ dv = J-IS F3?12',kd5‘2-|%_[ll.s 'F3;\1'|'k'd31
2 1 E

v 0z '
= Hs Fai-kds ¢ I B
Similarly, it can be shown that ‘ Zy
I ?a—if- dv = ”S Rfjds &) e
oF A s e
Il 5= 1) Fifcids (5 P
Adding (3), (4) & (5) we have R
oF, OF, OF ‘
I (axl“”az*az}}d" 5 e v
” (Fyi+Faj+Fsk)-n-ds - .(4)X
or | H'J- (V- F)dv—” nds o , e Proved
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