Thomas’ Calculus Early Transcendentals 13ed
Volume and Surface Area of Revolution

Notation:
a: axial variable.
r: radial variable.
The generating region:

R=A(a,r), a<a<f, 0<ra) <r<rya)}

={(a,r), y<r<d, 0<ay(r) <a<ay(r)}

Volume of revolution:
Method of disks:

Method of cylindrical shells:

é
V= / 27?7“(@2(7’) — al(r))dr

Arclength:

ds = /dz? + dy?,

Lz/j\/l—l—(j—i)Qda::/jwl%—(f’(m))de, if y = f(x)
L=/6\/1+(2—§)2dy=/6 V1t (9W)4dy, ifx=g(y)

Surface of revolution:
a: axial variable.
r: radial variable.
case 1:
The generating curve is 7 = f(a) on a < a < f3:

or

A:/ijrds:/j%rf(a) 1+ (f'(a))’*da

case 2:
The generating curve is a = g(r) on v < r < ¢:

5 5
A= / 2nrds = / 2ry/ 1+ (g’(r))zdr
gl gl



