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1 Consider the part of the cone z2 = x? + 32 which lies above the xy
plane and is bounded by the circular cylinder x> + 32 = 1.

(a) Write the part of the cone above the xy plane as a function z = f{x,y).

(b) Let D be the region inside the circle x? + y? = 1 on the xy plane.
Describe D as a y-simple region.

(¢)  Parametrize the part of the cone which lies above the xy plane and is
bounded by the circular cylinder.




[image: image2.png](d) Find the surface area of the part of the cone which lies above the xy
plane and is bounded by the circular cylinder.





[image: image3.png]2 Consider the triangle 7" with vertices (1, 0, 0), (0, 1, 0), and (0, 0, 1).

(2)  Write the plane which contains the z
triangle as a function z = f{x,).
(Hint: First find a vector n normal
to the plane containing this (O 0. 1)
triangle by finding the cross T
product of two vectors parallel to
the plane.
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(d)

Let D be the region on the xy plane directly below the triangle.
Describe D as a y-simple region.

Parametrize the surface inside triangle 7.

Find the area of the surface inside triangle 7.




[image: image5.png]3 Consider the surface area of a sphere of radius 7.
(@) Verify that a sphere of radius  can be parametrized as follows:
O(u,v)y=(rsinv cosu , rsinv sinu , rcosv)

for 0<u<2n , 0<v<m.

(b)  Find each of the following:
D (1,v) =

O (1.v) =

D (11,v) x D (1,v) =




[image: image6.png](| D, (12.v) x D (1) =

(¢) Find the surface area of the sphere of radius 7.





[image: image7.png]4 Consider the area of a rectangle R which lies above the rectangle D
= [a,b]x[c,d] in the xy plane and lies on the plane z = flx,y) = kix + k,
where /&, and £, are constants. Let o denote the angle between the plane
z=Iyx + k, and the xy plane. This angle o. is the same as the angle
between the line z = kyx + k, and the x-axis in the xz plane.

(a) Explain why £, = tan o.

(b) Describe D (which is rectangle on the xy plane directly below the
rectangle R) as a simple region.




[image: image8.png](¢) Parametrize the rectangle R.

(d) Find the area of the rectangle R, and write this area as a formula
involving the area of D and the angle o.




