Formulae for dS and n dS

Main Formulae

For the parametrized surface 7(u, v)

ndS = ig—i(u,v) X g—f(u,v) dudv

o7 o7

dS = | 5-(u,v) X 5-(u,v)| dudv

For the graph z = f(z,y)

ndS =4[ — fo(2,9)i — fy(z,y)7+ k]| dedy

AS = \J1+ fol.y)? + fy(2.)? dzdy

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

A — vF(x,y,Z(ZC,y))
ndS = = — dxd
VF(z,y,z2(z,y))k J

_ | VF(@y.2(zw)
dS = | = ~| dxd
VF(CL‘,y,Z(CB,’y))k y



Variations

For the surface x = ¢g(y, z)
ndS = £[i— g,(y.2)j — 9:(y, 2)k] dyd=

dS = \/1 + 94(y, 2)? + 9.(y, 2)? dydz

For the surface y = h(x, 2)
ndS =4[ — hy(x,2)i + 5 — h.(z, 2)k| dadz

dS = /1 + hy(z,2)2 + h,(z,2)? dedz
For the level surface F(x,y,z) =0
VF(zy.2(2.9))
ndS =+t= dxd
VF(x y,z(z,y))-k Y

N P

— VF(fB(yZ)yZ) dydz
VF(fﬂ(y 2),y,2)-2

_ | VF@y.2(z.) |
dS = |= - | dxd
VF(x y,z(x,y))-k J

— VF(x v(@:2):2) | qrds
VF(2,y(x,2),2) ]

— VF(CL‘(y,Z),y,Z) ‘ d dZ
VF(x(y,z),y,z)-i J



