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MATH 1LS3 * Test 4 * 17 November 2009

1. (a)[2] Graph the pair of functions 1/z and In z in the same coordinate system and identify

the one that approaches co faster as x approaches oo.
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2. True/false questions. Decide whether the statements in questions (a) - (b) are true or
false (circle your choice). You must correctly justify your answer to receive credit.

(a)[2] Every function defined on a closed interval [a,b] has an absolute maximum and an

absolute minimum.
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(b)[2] If f'(c) = 0, then f(z) must have an extreme value (i.e., either minimum or maximum)

at c.
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(c)[2] The function below has two critical numbers (critical points).
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3. Consider the function f(z) given in the graph below.
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(a)[2] What is the value of f/(1.8)7 Explain your answer.
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(b)[2] The function f(z) has a corner (cusp) at @ = 2. This means that #/(2) does not exist.
Explain why.
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(¢)[3] Sketch the graph of f'(z).
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4. Consider the discrete-time dynamical system p;1 = 1.4dps(1—p;), where p; is a population
of mice m thousands.
(a)[2] Find all equilibrium points of the system.
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(b)[3] Determine whether each of the equilibrium points you found in (a) is stable or unstable.
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(¢)[2] Explain what your answer to (b) means for the population of mice.
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5. (a)[1] What is the per capita production in the context of population models?

nuwber of ofésping (woo\mat&\ \0\%
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(b)[1] Identify per capita production in the population discrete system pgyq = H(Z]%
: t
2
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(¢)[3] Find all equilibrium points of the system in (b). 2
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(d)[2] Consider the largest equilibrium point that you found in (¢). Is it stable or not?
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6. (a) [2] Give the statement of the Extreme Value Theorern.
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(b) [3] Find the absolute maximum and the absolute minimum of the function f(z) = 111_23:
T

on the interval [1,4]. 5
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7. [3] Find all critical numbers (critical points) of the function f(z) = (z — 1)2/3 + 1.
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THE END





