Math 21D De Loera Name:
Final exam Student ID#
March 3 2008 Seat Number and Row letter

READ, UNDERSTAND THE INSTRUCTIONS FIRST!

(1 )Do NOT turn this page until told to do so!

(2) Fill in above information (your name, etc) NOW!!

(3) Show your work on every problem.

(4) Be organized and clean. Write legibly!

(5) No calculators are allowed, nor is any kind of assistance

(6) Only a pencil and an eraser should be on your desk. No cell phones please!

# Student’s Score | Maximum possible Score
1 5
2 5
3 5
4 4
5 4
6 4
7 6
8 6
9 6
Total points 45




1. Sketch the region of integration and write an equivalent integral with the order-of integration

reversed for
4 r(y-4)/2
/ / dzdy.
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Evaluate one of the integrals.
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2. Find the mass of a disk plate centered at the origin bounded by the circle z2 + ¥? = 1 and whose
density is given by the function f(z,y) = In(z? + y? + 1). Where is the center of mass?
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3. The volume of a solid is

V2z—z2 4- zz—y
/ / dedydz
—nS4—z2— y2
(a) Describe the solid by giving equations for the surfaces that form its boundary. Make sure to use

words and a picture to give a clear description. (b) Convert the integral to cylindrical coordinates.
Do NOT evaluate the integrals!
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4. (a) Given an intuitive explanation of what is a line integral. (b) Integrate the function f(z,y,7) =
Vz? + y? over the curve r(t) = (cos(t) — tsin(t))i + (sin(t) — tcos(t))j, with 0 < t < v/3.
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5. (a) State Green's theorem.
(b) Evaluate the integral
fc (22 + y2)dz + (2zy + 3y)dy

where C is the circle (x — 2)2 + (y — 3)2 = 4.
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6. Find a parametrization for the cone z = 1 + /22 + y?, for z < 3.
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7. (a) Find the area of the surface S(u,v) = (u +v)i+ (u—v)j+ vk, for0<u<1,0<v< 1. (b)
Find the average value of the function f(z,y,2) = zy — 22 over the surface S above.
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8. (a) Find the moment of inertia about the z-axis of the solid box cut from the first octant by the
planes z = a,y = b, and z = c. Assume density is constant 1. (b) Let F' = (2zy)i + (2y2)j + (2zz)k
be a vector field. Set up the integral that expresses the outward flux of CURL(F) accross the top
square (at z = c) of the box in part (a). Do not evaluate the integrall
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8. (a) Find the moment of inertia about the z-axis of the solid box cut from the first octant by the
planes x = a,y = b, and z = c. Assume density is constant 1. (b) Let F = (2zy)i + (2yz)j + (2z2)k
be a vector field. Set up the integral that expresses the outward flux of CU RL(F) accross the top
square (at z = c) of the box in part (a). Do not evaluate the integral!
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9. (a) State Stoke's theorem. (b} Given the vector field F="=yi ¥z}, verify Stokes* Theoremr for the—— - —

part of the surface z = 1 — 2 — y2, with outward unit normal n, that lies above the zy-plane.
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