
8. (16%) The front door of a school bus is designed as in Figure 3. It is a folding door with AB = BO =
1

2
. The door

is opened or closed by rotating OB about z-axis, while A is moving along y-axis.
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Figure 3: (a) Find the enclosed area by the curve γ(t) and two axes. (b) Find the length of the curve γ(t).

The region swept out by the bus door on the xy-plane is enclosed by the two axes and the curve γ(t) parametrized
by

γ(t) = (x(t), y(t)) =








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

(sin3 t, cos3 t) if 0 ≤ t ≤
π

4
(

1
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sin t,

1

2
cos t

)

if
π

4
≤ t ≤

π

2
,

where 0 ≤ t ≤
π

2
denotes the angle between the positive y-axis and OB.

(a) (10%) Find the area of this region.

(b) (6%) Find the length of the curve γ(t).
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