Formulae for dS and ndS

Main Formulae

For the parametrized surface 7(u, v)

ndS = ig—z(u,v) X g—i(u,v) dudv

s =

g_g(u,v) X g—i(u,v)’ dudv
For the graph z = f(z,y)
ndS = %[ = folw,y)i— fy(2,9)5+ k] dudy

45 = \J1+ fala,9)? + £, (x,y)? dady

For the level surface F(x,y,z) =0

. — vF(mﬁva(m:y))
ndS =+= - dxd
VF(m,y,z(:uy))-k y

_ | VF@y.2(z.p)
dsS = |= —| dxd
VF(x,y,z(:E,y))-k 4

Variations
For the surface = = g(y, 2)

ndS = +[i— g,(y,2)7 — 9. (y, 2)k| dydz

ds = \/1 + 9y (y,2)2 + 9:(y, 2)? dydz

For the surface y = h(z, 2)

idS = £[ — hy(z,2)i+ ) — h.(z, 2)k] dadz

dS = \/1+ hy(x,2)? + h,(z, 2)? dedz
For the level surface F(z,y,z) =0

s o o VE@ya@y) _ o VF@y@2).2) _ . Vi)
ndS = += - drdy = £ = drdz = += - dydz
VF(x,y,z(:r,y))k y VF(I,y(l‘,Z),Z)-j VF(I(%Z%%Z)'@ y
_ | VF@y.2(.) VF(2,y(2,2),2) _ ‘ VF(2(y,2),,2)
S = |z - = | dzdz = | = -
VF(mayVZ(wvy))k VF(ac,y(caz),z)J VF(m(yvz)vsz)?’

dxdy = ’ dydz



