Exercise 1.
The factor 8 indicates that we are calculating the volume of the remaining solid in only one octant and so the final result is multiplied by 8.
From the integral bound , we know that the half-height of the cylinder is when its boundary joins the sphere, and from the radius of the spehere , we know that the radius of the cylinder is  by Pythagorean identity. 

Thus, radius of hole is 12 and radius of the sphere is 13.


Exercise 2.
By Green’s theorem we have the integral equivalent to

which is three times the area of , so it only depends on the area of  and is independent of its location.

