MATH 261 - CALCULUS III
FACTS AND FORMULAS FROM CHAPTER 13

Let R be a closed and bounded region in the zy-plane. The area A of the region

R is:
://1dA.
R

If p (x,y) is the density of the lamina R at (x,y), the mass m of R is:

m=[[ e da

The first moments M, and M, of the lamina R about the z-axis and y-axis are:

Myzé/l‘p(az,y) dA and szé/yp(a:,y) dA

The center of mass (Z,§) of the lamina R is:
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If f is a non-negative continuous function on R, the volume V of the solid under
the graph of z = f (z,y) and above the region R is:

V:/ fx,y) dA
R

Let R be atype R, region, ie., R={(z,y) :a <z <band g1 (z) <y < g2 (2)},
where g; and g, are continuous functions on [a,d]. If f is a continuous function

on R, then
gz(w)
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Let R be atype R, region, ie., R={(z,y) :c <z <dand hy (y) <z < ha(y)},
where hy and hg are continuous functions on [c, d] . If f is a continuous function

on R, then
hQ
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Let f be a non-negative function with continuous first partials defined through-
out a closed and bounded domain R in the xy-plane. The surface area A of the
graph of z = f (x,y) over R is given by

A=4/\/1+(fw)2+(fy)2




Let R = {(r,0) : 1 (0) <r < gy(0) and @ <0 < 3} be a region in the polar
coordinate plane, where g; and g, are continuous functions on [, 5]. If f is a
continuous function on R, then

//f(r,f)) dA—/j/glg:j)f(r,a) r dr de.
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Let @ be a closed and bounded solid in space. The volume V of @ is given by

V:/Q//ldV.

If 6 (z,y, 2) is the density of Q at (z,y, z), the mass m of Q is given by

m:///é(x,y,z) dv.
Q

Let Q = {(2,y,2) ta <2 <b, hy(x) Sy < he(x), and ki (z,y) < 2 < ko (z,9)},
where hy and hs are continous on [a, b] and k; and ks have continuous first par-
tials. If f is a continuous function on @, then
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To transform between rectangular and cylindrical coordinates:

r = rcosl
y = rsind
z = z

To transform between rectangular and spherical coordinates:

x = psingcosl
y = psingsinf
z = p COS @

Let Q = {(p,¢,0):a<p<b, c<¢d<d, and e <0 < f} be a solid region of
space in spherical coordinates. If f is continuous on @, then

///f(p,qs,o) dV:/ef/cd/abf(p,aﬁ,@) p?sing dp do do.
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