Midterm #3 Formulas
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SURFACE NORMALS AND AREA ELEMENTS

Parametric surface ¥ = (u,v): n==+ (% X %) dsS =+ <% X %) du dv ds = g—r X ? du dv
Surface with equation z = g(z,y): f@o==+ (7g1 T—g2J+ E) dS =+ (7g1 T— g2+ E) dedy dS=+/(91)2+ (g2)2 +1dzdy
Level surface G(z,y,z) = 0: ii=+VG(z,vy,2) ds = i%dw dy ds = ‘%/éy;z) dx dy

Lo S n it n -
Other projections: dS = ——drdy= ——=drdz = ——=dydz ds = |dS|
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POLAR COORDINATES
Transformation: x=rcosf, y=rsinb r=+z2+y% tanf=y/z
Area element: dA =rdrdf
CYLINDRICAL COORDINATES
Transformation: z=rcosd, y=rsind, z=z r=+/22+y? tanf=y/zr, z=z
Volume element: dV =rdrdfdz Surface area element (on r =a): dS =adfdz
SPHERICAL COORDINATES
Transformation: x = psingcosh, y=psingsinh, z= pcos¢
/22 1+ 2
p= \/z2+y2+z2: \/r2+z2, tan¢ = r_ ﬂ7 tanf = Y
z z x
Volume element: dV = p?sin ¢ dp d¢ df Surface area element (on p = a): dS = a®sin ¢ d¢p df
TRIGONOMETRIC IDENTITIES
sinz 4+ cos?z = 1 sin(—z) = —sinz cos(—z) = cosx
sec?z =1+ tan’z sin(r — z) =sinz cos(m —x) = —cosx
csc?x =1+ cot’x sm(gfx) =cosx cos (Efx =sinx
2 2
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sin(z £ y) = sinz cosy £ cos z siny cos(z £y) = coszcosy Fsinxsiny tan(z £y) = fans % tany

sin 2z = 2sinx cos x

INTEGRALS
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.9 1 —cos2x 5 1+ cos2x
sin“xr = —— cos“r = ———
2 2
cos2z =2cos’z —1=1—2sin?z = cos?z —sin’z
/sinzzdxffflsin2z+0 /COSQIdI*£+ESin2I+C
. T2 4 . T2 04
) 1 1 ..

/sin“xdz: 3 08> & — cos /cos‘gxd:v:sinxffsin“:r

/tanzxdx =tanx —x + C

/ dx
va? —x?

dx 1

|

:sin’lg-i-c (a>0,|z] <a)

= tan ' T4 C (a>0)
a a

dx 1
=—1In
2a

Tr+a
T—a

2

a? — 22

+C

(a>0)

Adapted from R. A. Adams, Calculus, Several Variables, Addison-Wesley, 2003.



