MATH 232 FINAL EXAM Show all work for full credit (Spring 2008)

Name (print): Signature:

1. (10pts) Find a Cartesian equation for x = 5sint, y = 3cost, and sketch the curve.

2. (10pts) Find the tangent line to the curve r(t) = (sint, cost,t) at (0,1,0).

3. (10pts) Find an equation of the plane through the point (—1,5,4) and perpendicular
tothelinex =1+7t,y=1t, z =2 — 3t.



4. (10pts) Find lim(, ,)—(0,0) i;—gz or show that the limit does not exist.

5. (10pts) Find the gradient and the maximum directional derivative for f(z,y, z) = 22yz3

at the point (1,2,1).

6. (10pts) Find parametric equations of the normal line to the surface 322 + y? — 22 = 4

at the point (1,1,0).



7. (a) (5pts) Sketch the polar curve r = 1 — cos . (b) (10pts) Find the area of the region

enclosed by the curve.

8. (15pts) Find all critical points of f(z,y) = x> + y> — 3xy + 9. Then use the second
derivative test to determine whether each critical point is a local maximum, local minimum,

or saddle point.



9. (15pts) Use Lagrange multipliers to find the maximum and minimum values of

f(x,y,2) = 6z + 6y — 4z subject to 2 + 3y + 22 = 1.

10. (15pts) Evaluate the double integral f02 i e drdy.
2



11. (15pts) Find the surface area for the part of the sphere 22 + y? + 22 = 4 that lies

inside the circular cylinder 22 4 2 = 1.

12. (15pts) Evaluate [ [ [ /22 + 3%+ 22dV, where E is the solid region given by 1 <
22 +y? + 22 <4



13. (a) (bpts) Set up an iterated integral in the order of dzdydz for the mass of the solid

bounded by z = y, 2 = 0, and 22 = 1 — y with & > 0, assuming the density function is

oy, 2) = 2.

(b) (10pts) Evaluate the triple integral in (a).

14. (10pts) Evaluate the line integral |, ¢ Ydxr — xzdy, where C' is the positively oriented

circle 22 + y* = 4.



15. (10pts) Evaluate the line integral [ (zz 4 2y)ds, where C is the line segment from
(0,1,0) to (1,0,2).

16. (a) (bpts) State the fundamental theorem for line integrals. (b) (10pts) Evaluate
Jo F - dr, where F(z,y,2) = y*i+ (2zy + 1)j + 2%k is a conservative vector field and C' is

the curve x = cost, y =sint, z =1¢, 0 <t < .



