MATH 242
SUMMER 2013 NAME:
ExaMm 3

1. Find the volume of the wedge of the cylinder 22 + 4y? = 4 created by the planes z = 3 — x
and z = x — 3.
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2. Evaluate the triple integral
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3. Evaluate the integral
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in cylindrical coordinates.

4. Evaluate the integral
/// (22 + >+ 22)5/2dV
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in spherical coordinates, where D is the unit ball.

5. Evaluate the line integral
/ (y - 2)7
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where C'is the helix r(t) = (3cost,3sint, t) for 0 <t < 2.
6. Evaluate the integral [, F - dr, where F(z,y) = (—y, ), and the curve C is the semicircle

r(t) = (4cost,4sint) for 0 <t < 7.
7. Show that the vector field F(z,y, 2) = (2zy®2*, 32%y*24, 42%y323) is conservative on R?, and

then determine a potential function.



8. Evaluate
/ V(e ®cosy) - dr,
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where C' is the line segment from (0,0) to (In 2, 27).

9. Use the circulation form of Green’s Theorem to evaluate the line integral 51§ F - dr, where
OR
F(z,y) = (2zy,2* — y?) and R is the region bounded by y = 2(2 — z) and y = 0.

10. Find the divergence of F(x,y, 2) = (—2y, 3z, 2).

11. Find the curl of F(z,y, 2) = (2% — y%, xy, 2).

12. Consider the half-cylinder consisting of the set of points
{(r,0,2) :r=4,0<0<7, 0<2<T}

in polar coordinates.

(a) Give a parametric description of the half-cylinder in the form
r<u7 /U) = <(L.(u7 U)’ y(u’ /U)7 Z(u7 /U>>'

(b) Find the area of the half-cylinder by evaluating the appropriate surface integral.

13. Let F(z,y,2) = (2y, —z, ), and let C be the circle z2+y? = 12 in the plane z = 0. Evaluate
the line integral ¢c F - dr by evaluating the surface integral in Stokes’ Theorem using an appropriate
choice of surface X.



