Math 280 B

FINAL EXAM

NAME

General Notes:

1. Show work.

2. Look over the test first, and then begin.

3. Calculators are not permitted on this exam.nCaut any calculations to the point at which
you would need a calculator (for example, to tdleegquare root of a number) and leave it
in that form.

Monday, Dec. 14, 2009
200 pts.
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l. Topology and other basics

1. (5 pts. each) Give brief definitions of theldaling

a. Open

b. Boundary point

C. Closed

e. Simply connected
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(5 pts.) Give a definition of what it means #ofunction f(x,y,z) to be continuous at a
point (Xo,Yo,2o)

(10 pts.) We know that the directional derivatly, f for a differentiable functioh
and a unit vectou can be calculated dsf « 0. Give thedefinition of D, f at a point
(Xo,Y0,20)
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Il. Dot and cross product.
1.  Givenv=3+2]+k andWw=1-2] +3k

a. (5 pts.) Calculatg « w

b. (10 pts.) Calculatg x w

C. (10 pts.) What is the area of the parallelogfammed by the vectors andv
above?
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1. Vector functions and their derivatives

1. Suppose that the vector functioft) = 6t — 2t3] -3tk (problem 6, page 681).

a. (5 pts.) Compute'(t) = %

C. (10 pts.) Find s(t), the length of the path frono t. s(5), for example, should
be the arc length of the path fromt=0tot=5

d. (5 pts.) Find the unit tangent veciq(t) of r(t)
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Il. Partial derivatives

1. (10 pts.) Givenf (x,y,2) = x> + y* + z* with x(t) = 2cos(), y(t) = 2t, z(t) = 2sin(t) .

. . f . .
a. Write out the chain rule to calcula%? in a general case (i.e, for some function

f(x, y, z) and some curve(t) = x(t)i + y(t)] + z(t)k .

. f . .
b. Use the chain rule to calcula%c—i1 in this case.
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2 2 2

2. (10 pts.) Find a unit normal vector to the scefdefined beZ +y7 +% =1 atthe
point (1 1i
) )\/E .
3. (5 pts.) From your answer to problem 2 abovégewhe equation for the tangent plane to

the surface at that point.

Page 7



2 2

4, (5 pts.) The functiorf (x,y =X7 —y?has a critical point at (0,0). Use the patrtial

derivative test to discover whether this is a maximminimum, or saddle point.

V. Integration

1. (10 pts.) Set up the integration necessaryltulzde the volume of the region enclosed
2 2 2

by the surfacexj +y7 +3 =1. You might find it easier to start with3< z< 3. Do

not evaluate the integral.
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2. Consider the region bounded by the points (§,0100, 0), (0, 1, 0), and (0, 0, 1).

a. (5 pts.) Sketch the region

b. (15 pts.) Decide on how the region is to be dieed and calculate the volume
of the region.
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V. Integration in Vector Fields.

1. (15 pts.) Calculate the line integlﬁél(x+ y + z)dswhere C is the straight line between
(4,1,1) and (2, 3, 5)

2. (10 pts.) Calculate the work done against aefdiedd F (X, y,z) = xi — xyj — ylz along
the straight line between (1,1,1) and (2, 3, 5)
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3. (10 pts.) The force fieldF (x,y,2) = Xi +yj + Z is conservative. Using the techniques
of the last chapter, find the potential functiom (ithe scalar function whose gradient is
the given functiori). Note - you can probably simply write down treggntial function

(it is one we've seen before), but | want to selear exposition of the steps in the
process.
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4.

(10 pts.) State both forms of Green's theoreth prieconditions (i.e., what must be
true for the theorem to hold).

(15 pts.) Verify Green's theorem in one ofvs forms for the function
F(x,y) =-Vi +X in the region bounded by the unit circle centexethe origin.(a

modification of problem 1 on page 884). 10 pts.Mexifying the flux-divergence form,
full credit for verifying the circulation-curl forfremember trig substitution and the half-
angle formulae)).
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