
Calculus III
Practice Problems 8

1. What is themassof thelaminaboundedby thecurvesy � 3x andy � 6x � x 2 wherethedensityfunction
is δ

�
x � y � � xy?

2. A laminafilled with a homogeneousmaterial(thedensityis identicalyequalto 1) is in theshapeof the
region 0 � x � π � 0 � y � sinx. Find its centerof mass.

3. ThesurfaceH, given in cylindrical coordinatesby z2θ is a helicoid. What is thevolume of theregion R
boundedaboveby H � 0 � θ � 2π , below by theplanez � 0 andlying over thediscr � 1?

4. A beachB is shapedin theformof acrescent.Wemodel thisontheareabetweenthecircleof radius1,cen-
teredat theorigin, andthecircleof radius3/4centeredat thepoint (3/4,0),wheretheunitsarein miles.Sup-
posethatthehumandensityσ decreasesaswemove from thebeachaccording to σ

�
x � y � � 1000

�
x 2 � y2 ��� 2

people persquaremile.Whatis thepopulationonthatbeach?

5. The curve z � �
x � 1� 2 � 0 � z � 1 is rotatedabout the z-axis, enclosing, together with the xy-plane,a

3-dimensionalregion R. R is filled with a substancewhosedensityis inverselyproportional to thedistance
from thez-axis.Find thetotalmassof this object.

6. As
�
u � v � runs through theregion u2 � v2 � 1, thevector function

X
�
u � v � � �

u2 � v2 � I � �
u2 � v2 � J � uvK

describesa surfaceS in threespace.Write down the double integral which mustbe calculatedto find the
surfaceareaof S.

7. Find the volumeof the region lying above the disc x 2 � y2 � 1 in the xy-plane, andbelow the surface
z � sin

�
π 	 x2 � y2 
 2� .

8. Findthemassof thelaminaof theregion R lying betweentheellipsesx 2 � 4y2 � 1 andx2 � 4y2 � 4,where
thedensityfunction is δ

�
x � y � � x2 � y2.

9. Findtheareaof theregionin thefirst quadrantboundedby thecurvesy 2 � 2x � y2 � 5x � x2 � 4y � x2 � 10y.


