
6 Same as problem 5 halfway. P and Q are crossings of m and a curved surface of the

cylinder. As same as problem 5,

PQ =
2√
3
|2 sin θ − 1| · · · 1©

Next, let π be a tangent plane to the cylinder at a line PQ

π : cos θy + sin θz = 1 · · · 2©

Let h to be a distance between π and A(0, 0, 2) ,then

h =
|2 sin θ − 1|√
cos2 θ + sin2 θ

= |2 sin θ − 1| · · · 3©

Define plane π(θ) as a plane which includes a line m(θ) and point A(0, 0, 2). In addition,define
the volume of the cone enclosed by π(θ) , π(θ + ∆) and the curved surface of the cylinder as
∆V ,then if ∆θ � 0

∆V �
1
3
× (PQ × 1 · ∆θ) × h =

2

3
√

3
(2 sin θ − 1)2∆θ · · · 4©

Therfore the volume of the cone above the cylinder is

V =
2

3
√

3

∫ 5π
6

π
6

(2 sin θ − 1)2dθ

=
4
√

3
9
π − 2 · · · ans.


