Calculusllli
Practice Problems 8

1. Whatis the massof the laminabourdedby the curvesy = 3x andy = 6x — x? wherethe densityfunction

is 5(x,y) = x?

2. A laminafilled with a homaeneais material(the densityis identicalyequalto 1) is in the shapeof the
region 0 < x < 1T, 0 <y < sinx. Findits centerof mass.

3. ThesurfaceH, given in cylindrical coordnatesby 2260 is a helicoid Whatis the volume of theregion R
bourdedabore by H,0 < 8 < 2, below by the planez = 0 andlying overthediscr < 1?

4. A beaclB is shapedn theform of acrescentWe mocel thisontheareabetweenhecircle of radiusl, cen-
teredattheorigin, andthecircle of radius3/4 centeredatthe point (3/4,0), wheretheunitsarein miles. Sup-
posethatthe humandensityo decreaseaswe move from the beachaccordirg to o(x,y) = 100Qx 2 4 y?) 2
peope persquaremile.Whatis the populationonthatbeacl?

5. Thecure z= (x—1)2,0 < z< 1 is rotatedabaut the z-axis, enclesing, togethe with the xy-plane,a
3-dimensionalregion R. Ris filled with a substancevhosedensityis inversely proportionalto the distance
from the z-axis. Find the total massof this objed.

6. As (u,V) runsthroudh theregion u® +v? < 1, thevecta function
X(u,v) = (U2 +V2)1 + (12 = v?)J + K

describesa surfaceS in threespace.Write down the dowble integrd which mustbe calculatedto find the
surfaceareaof S,

7. Find the volume of the region lying above the disc x2 + y? < 1 in the xy-plare, and belowv the surface

z=sin(my/x? +y?/2).

8. Findthemassof thelaminaof theregion Rlying betweertheellipsesx? + 4y? = 1 andx? + 4y? = 4, where
thedensityfunctionis &(x,y) = x? +y2.

9. Findtheareaof theregionin thefirst quadantbourdedby thecurvesy ? = 2x, y? = 5x, x? = 4y, x?> = 10y.



