MAT 1330, Fall 2016 Assignment 5
Due Thursday November 10 by 8:00pm.
Late assignments will not be accepted; nor will unstapled assignments. Professors in the
math department will not lend you a stapler; do not ask for one.
Please print this assignment double sided: to save paper and to ease weight.

Instructor (circle one): F. Lutscher X. Wang Y. Samia R. Mikkelborg
DGD (circle one): 1 2 3 4
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other individual or other source.
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QUESTION 1. A company wants to build a cylindrical container with a semi-sphere lid.
For a fixed volume V, the company wants to use a minimal amount of material for container

and lid combined. Which radius » and height A of the container minimize the surface area for
container and lid combined?
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QUESTION 2. Consider the function f(z) = x% + 222 + bz.
1) The cquation of the tangent line to the graph of this function at @ = 1 is given by
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2) The tangent line intersects the r-axis at r = —i"
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3) For what value(s) of b is there no intersection? Why not?
FV\, L -2 \Lew»&z. -\—%_ 'l\en\xzm} MR ‘\A:",\\
| \S o “e\,@w%&f\\@\& \Q}U\_q__ :

QUESTION 3. Find the distance of the line y = 2z + 6 from the circle 72 + y? = 0.5 Find
the point of the line that is closest to the circle.
[Hint: a point on the line is closest to the circle if it is closest to the centre of the circle.]
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QUESTION 4. Consider the function f(z) = ¢¥(¢*(®) on the interval [0,47].
1) The critical points of f arc at| W— O y W :'“" X = X\T a4 3T ’X—:\{W

[Hint: The range of the function cos(z) is [—1, 1]. What is the range of the function cos(cos(z))?]
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2) Local maxima are at | W = Sy

Local minima are at ¥ =T L X %-“-
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3) Global maxima arc at ‘e O ‘ aw ) \(“
Global minima are at y, e . AW

4) Consider the same function, but now defined for all real numbers. Does it have a global
maximum or minimum? Explain.
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QUESTION 5. The DTDS 2441 = % — hay with h > 0 gives the dynamics of an exploited
fish stock. The first term on the right hand side is the net reproduction (according to a
Beverton Holt function) and the second is the harvest. Calculate the steady state(s), 2, of
this DTDS. The yield at steady state is Y* = hz*, where x* is the positive steady state, and

it depends on h. Find the value h that maximizes the yield.
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