Math 2163, Exam |1, Nov. 19, 2007

Name:

Score:

1. (10 points) Sketch the region whose area is given by the integral and evaluate the

integral:
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2. (10 points) Evaluatethetripleintegral [[[, dV where E isbounded by planesz = 0,
y=0,z=0and 2z + 2y + 2z = 4.

Solution: Noticethat the plane2z+2y+ 2 = 4 intersectsthe xy-planeat 2x+2y = 4.
Consider E to beatypel 3-D region, then we have

E={(z,y,2)|(x,y) € D, 0 <z <4 -2z — 2y},
where D isthetriangle

D={(z,y)|0<2<2,0<y<2—uz}.
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3. (10 points) Find the area of the part of surface = = zy that lies in the cylinder
2 4+ y? = 4.
Solution: Wehavez = f(z,y) = xy and f, =y, f, = x. The easiest way isto use
polar coordinates, and theregioniis

D={(r0)]0<0<2m,0<r<2}

Then the surface areais
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4. (10 points) Find the mass of the solid bounded by the paraboloid » = 622 + 6y and
the plane = = 6 if the solid has density p(x,y, z) = 3/x% + y2.

Solution: First we calculate theintersection of z = 622 + 6y% and 2 = 6:

{zz6x2+6y2 2yt
z2=0

Then theregionis
E={(z,y,2)|(v,y) € D, 62° + 6y*> < 2 < 6}
where D = {(x,y) | #* + y*> < 1}. The easiest way isto use cylindrical coordinates:

E={(r0z2)]0<0<2r,0<r<1,6r* <z<6}.

mass = /// plx,y,z)dV
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Then themassis



. (10 points) Use spherical coordinatesto evaluate the triple integra
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where E isthe solid between two spheres 22 + 4% + 22 = 1 and 22 + 2 + 2% = 4.
Solution: Under spherical coordinates, theregionis

E={(p,0,9)|0<¢p<m 0<0<2rm 1<p<2}.

So theintegral is
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