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XVI - Parametric Surfaces and Surface Area

1. Find a parametric representation of the following surfaces and sketch a graph.
a) 2x+3y—-4z=>5

b) Z2=x"+)’
c) surface generated by revolving the curve y—e* =0 about the x-axis.

d) surface generated by revolving the curve y* = x about the y-axis.

2. Eliminate the parameters to obtain and equation in rectangular coordinates, and describe and
graph the surface.
a) x=3u-v, y=u+v, z=2u+3v
b) x=rcos@, y=rsinf, z=~4-r’
c) x=singcosfd, y=singsinf and z=cos¢
d) x=cosu, y=v, z=sinu 0<u<rzand v=0.2

3. Find the equation of the tangent plane to the given surface at the given point.
a) x=u, y=vand z=u’—-v’  at(3,5-16)
b) x=u’+v, y=v’ and z=w’ at (1,9,18)
c) F(u,v)z(ue”,ve",uv) at (0,In2)
d) 7(¢,0)=(2singcosd,3singsind,4cosp)  at (£,%)
e) Surface obtained by revolving the curve y =arctan x about the x-axis, at (1,”7*/§ ,%)

4. Find the area of the given surface.

a) The portion of the cylinder x*+z°=9 that is above the rectangle
R={(x,y)|-3<x<3,0<y<2}.

b) The portion of the paraboloid z=4—x> -y’ that is above the xy-plane.

¢) The portion of the cone 7 (u,v)=(ucosv,usinv,u) for which 0<u <2v, 0<v<Z

d) The portion of the sphere x° + y* +z° =16 between z=1 and z =2

e) The portion of the cone z° =9x*+9)” that is above the region in the first quadrant
bounded by y=x and y=x".

f) The portion of z =In|secx| over the region R = {(x,y) |0<x<Z,0<y<tan x} .

g) The portion of the plane z =24 —-6x—3y in the first octant.

h) The part of the sphere x° + y*> +z> =4z that lies inside the paraboloid z = x* + *.

i) The surface obtained by revolving the curve y =< about the x-axis for 0 < x <1.
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5. Find the surface area of a sphere of radius R .

6. Find the surface area of a right circular cone of radius  and height 4.

7. Find the surface area of the solid of intersection of the cylinders x> +z° =1 and y* +z> =1.

ANSWERS
X=Uu

1. a) <y=v

x=u x=u’cosv
c) {y=e“cosv d) sv=u

z=¢"sinv z=u’sinv

2. a) Plane b) Top hemisphere c¢) Sphere d) Portion of Cylinder

z=44-x" -y’ X +y+zt =1 X' +z0 =1

3. a) 6x-10y—-z=-16 b) 18x+19y—-8z=45 C) (ln2)x—2z=0

d) 4y +3z=122 e) x—B3y—z=1-%
4. a) 6rx b) Wz o) L4 d) 87 e) o
f) V2-1 g) 16346 h) 87 i) 2y

4¢*

5. 4zR* 6. TRNR® + I 7. 16

Winter 2011 Martin Huard 2



