Problem 1. (10 points) Find the volume of the region bounded above by the sphere 22 +y%+22 = 2
and below by the paraboloid z = 22 + 4.
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Problem 2. (10 points) Evaluate
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Problem 3. (10 points) Evaluate

// (2 +y?)dA, where D ={(z,y) € R : 22+ < 4z}.
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Problem 4. (10 points) Find / zyz ds where the curve C' is described by the position vector
c

F(t)=<t,§ 2t3,§§;>, for te€0,1).
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Problem 5. (10 points) Find the mass of a ball B given by 22 + y? + 22 < 9 if the density at any
point is proportional to its distance from the origin.
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Problem 6. (10 points) Evaluate the integral
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where R is the parallelogram enclosed by the lines z+5y = 0, z+5y = 5, 22—y = 1, and 22—y = 6.
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Problem 7. (10 points) Find the area of the part of the of the plaune 2z + 5y + z = 10 that lies
inside the cylinder y? 4+ 22 = 9.
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Problem 8. (10 points) Find the work done by the force field

F(m, Y, z) = i+ xf + yl?,

in moving a particle from the point (3,0,0) to the point (0, §,3) along:
(a) the segment joining these points.
(b) the helix described by 7(t) = (3cos t)i + ] + (3sint)E.
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Problem 9. (10 points) Evaluate the integral
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Problem 10. (10 points) Use spherical coordinates to evaluate the integral

I

where E is the solid lying between the spheres z2 + y? + 22 = 1 and 7% + ¢? + 2% = 9 in the first
octant.
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