Question Sketch the region defined by the inequalities 2% + 3? < z,
0 < z < 2. If the region is occupied by a solid whose density at the point
(x,y,2) is (3 — 2), calculate its total mass by means of a triple integral.
(HINT: Transform to cylindrical co-ordinates.)

Answer

For each z, 12+ < z is a disc of radius /2. If we let z vary as 0 < z < 2
we obtain the region:

X

Volume of region = [[J'(3 — z)d(z,y, z)

We use the cylindrical coordinates (p, ¢ z) where z = pcos¢ and y =
psin¢. Since 22 + y? = p*(cos® ¢ + sin? @) = p?, the region is defined by
the inequalities: p? < z = 0 < p < /z, 0 <z <2 with any ¢ so that
0 < ¢ <2rm, Using d(z,y,z2) = pdpdpdz

2=2 rp=+/z rd=2m
Volume of region = / / / (3—2)pdopdpdz
z=0 Jp ¢






