[25 points] 1

1. You are standing at a point A on the shore of a circular lake with radius 100 m, and you are planning
to go to the point C', where [AC] is a diameter of the circle. You will swim from A to a point B on the
shore along a straight line and then either walk or run from B to C' along the shore.

e You can swim with a speed of 1 m/s.
e You can walk with a speed of v/2 m/s.
e You can run with a speed of 2 m/s.

Determine the angle 6 = CAB that will take you from
A to C in the shortest possible time

a. if you walk from B to C, and

b. if you run from B to C.

Leb T Ledre Boe T buker o 9o o A R CN
Lot v be trevelocity on land. Theo

[N
T‘—‘QUO@SSJf?/UOG*: 200'(&%’}*%\ f§\’/ Oé@éi

Hrence v
\
i———T 2 00 (’S\”\@'*’\ \CO = s>

. 753y Ll
SL\MM# e ocenss (F\), -0 ay 7(7’572\}'7/@«(1 ‘1%’ 7

=2 wls
1 g oo, B e

T oo T= 200 (2

. L S D
CV\M\A \ <;~f\~6.— z = @ ‘
Ehdrords: ©z0 D T= 290

— «

6"_//[%/ ..}7 T: 200 ’ —q

Moctert Huwe occas dur 95—% as LT and V3> F7 LR



[15+10 points] 2
2a. Suppose that f is a continuous function satisfying
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for all z, and c is a real number such that f/(c) = 0. Express f(c) in terms of ¢ only.
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2b. Evaluate the limit lim — <Z Vi )
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[12+153 points] 3

3. Evaluate the following integrals.
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[10+10+5 points] 4

4. Let R(a) be the region bounded by the graph of f (z) = az — z* and the z-axis for 0 < z < a, where
a is a positive constant.

a. Compute the volume V'(a) of the solid generated by revolving R(a) about the z-axis.
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b. Compute the volume W (a) of the solid generated by revolving R(a) about the y-axis.
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c. Find all values of a for which V(a) = W (a).
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