MA 230 In-class Exam 2 April 30, 2003

1. (20 points) Let C be the curve in the zy-plane that starts at (—2,0), goes along the
z-axis until it reaches the point (1,0), and then follows the line segment from (1,0) to
the point (2,2). Calculate the line integral

/c2xdac+xydy.
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2. (20 points) Evaluate the triple integral

// 22 dV,
E

where E is the solid that lies inside the cylinder 2? + y? = 3, above the plane z = 0,
and below the cone 22 = 4z% + 4y
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3. (20 points) Find the surface area of the portion of the circular paraboloid
z = 16 — 22 — y? that lies between the planes z = 4 and z = 12.
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4. (20 points) Suppose T is the tetrahedron with vertices (0,0,0), (1,0,0), (0,1,0), and

(0,0,1) and S is the surface that bounds T'. Use the Divergence Theorem to calculate
the flux across S in the outward normal direction for the vector field

F(z,y,2) =2%i+ (z — 2)j+ (¥ — p)k.
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5. (20 points)

(a) Calculate the line integral

/ (5y + 2) dz + 3z dy
C1
where C| is the line segment in the zy-plane from (1,0) to (—1,0). %=1 -t
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(b) Using Green’s Theorem and your result in Part (a), calculate the line integral

5y +2)dr +3xd
N [ Gu+2) y
- where C, is the positively-oriented curve that runs along the unit circle z+y? = 1
{/ Ca from (1,0) to (—1,0) in the upper half-plane.
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