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The time allotied for this exam is 90 minutes.

Justify your answers carefully. No partial credit can be given for unsubstantiated answers.

If more space is needed, use the back of the previous page and make note of this.

Please write neatly. Answers which are deemed illegible by the grader will not receive credit.

No calculators, computers or other electronic aids are allowed: nor are you allowed to refer to any written

notes or source material; nor are you allowed to communicate with other students.




(1) The President has opened up a wildlife preserve in Alaska for oil driliing. In
retaliation, Democrats introduce a bili to aliow oil drilling on the Ellipse, a park
between the White House and the Washington Monument bounded by the curve
£+ 4" = 100. Each political party is to be given one drilling site.

The President consults geologists from Texas, who inform him that the value V
of the oil from a well drilled on the Ellipse will be given by the formula
V=200+18y-% -,

(a) He thereupon signs the bill into law and instructs you, his Secretary of Energy, to find the co;rdinates xandy
for the most valuable drilling site(s) (for the Republicans) and of the least valuable site(s) (for the Democrats)

and to tell him the maximum and minimum values. Do s0.
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(b} The President also wants to know whether the Republicans could do even better if allowed to drill outside the
Ellipse? Determine if there is a drilling site with even greater ¥, and if so, where it is located.

So T valoble sFe is o boundeny o€ (05N, lnlT bl |

A eler (T,-3) o (F,-3)

(b) I\IJ\-J Q,Le.tJC oul e .J)o;d-‘ wire e V\/:'ZS‘ CO/QB Stz
V % e Sownward povating Pn.rgl:)ozo;é -F:mchfo«, we  suspecl

NER ‘{fl'j g, l:l-._s

>

\f@ﬂ) = 2% ¢ e~ sbgalute max value,
Mort. \)A,{wd!lDLL T~ 'TLQ, 5&‘ :QMA i~ fﬂ)_




(2) The function F(x,y)=x"y-4xy+ 3x? +1y* has three stationary points, at x=0, 1, and 5.

(2) Find the values of y at these three stationary points.
(b) Classify each stationary point as a maximum, minimum, or saddle point.
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(3) A function F(x, y) is given by the formula F{x, y) = gx* + ¥%), where gisa twice-differentiable

2

function of one variable. Express —éx-z—+%;2}-:— in terms of x, y, and the first and second derivatives of g.
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x=rcosO

(4) Cartesian and polar coordinates are related by {y - rsin 9} . Suppose that at a certain instant in time,

a particle is located at (x, ) = (3, 4), and its polar coordinates are changing as specified by %t- =2 and

%?- =1. Use the chain rule to calculate % and % for the particle at this instant.
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(5) (a) Using Cartesian coordinates, evaluate the integral of the function x* + y* over the right triangle

with vertices (x, ¥} = (0, 0), (a, 0), and (a, @).
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(b) Evaluate the same integral using polar coordinates. (Hint; make the substitution # = tan® .)
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(6) Convert the integral j_z L ¢~ )dydx 10 polar coordinates and hence evaluate it exactly.

Sketch the region R over which the integration is being performed.
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(7) Suppose that a mass density function is given by 8(x,»,z)=x+z. Set up, but do pot evaluate, an
iterated integral for the mass of the body which has this density function and which is bounded by the

surfaces x> +y* =4, x+y+z=5,and z=1.
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