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1. (a)[2) Solve the equation 2¢34 =5,
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(b)[2] Find all z such that 2ln(z — 4) + In5 = In 10.
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(c){2] Given that tan § = 2 (where 0 < # < «/2), find sec .
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(d)[2] Express f(z) = 3.7% in the form f(z) = €% i.e., find a.
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2. (a)[3] Sketch the graph of the function f(=
the main period.
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(b)[2] What is the range of the function f(z) from (a)?

C-72.9,647]

(c)[2] Identify the maximum value and the average value of f(z).
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Ny
Ne -2 )
(a)[1] Write the updating function associated with this system.
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3. Consider the discrete-time dynamical system Nip1 =

N »Q\\L\'—;é;z

(b)[2] Find the backwards discrete-time dynamical system for the given system.
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(¢)[2] Given that Ng =1, find N3. Express all values as fractions.
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4. Consider the system myy1 = —0.5mny + 3, where mg = 0.
(a)[1] Find the equilibrium point(s) of the system.
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(b){3] Staring with mq = 0, cobweb for three steps; i.e., in your diagram, show ma. Also,
indicate the equilibrium point(s) that you calculated in (a).
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(c)[1] Calculate the value of mg algebraically and compare with your diagram in (b).
Mo=0
Mi= ~0.S0Y4+3=%
M= 09043 = 4%
Wa 2=0.95(4S)1% = 2,15
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5. (a){3] Find the half-life for the populatlon that behaves according to P(t) = 750e™ 1%
where t is time in hours.
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(b) [2] Sketch the graph of the function from (a). Explain in words how you obtained it
from the graph of €.
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6. Population of bacteria doubles every 6 hours. Initial count is 300 bacteria. Consider the
continuous-time model.

(2)[2] What will the population be in 24 hours? [Hint: think! You don’t need part (b) for
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(b)[2] Find the formula for the populatidn P(t) of bacteria as a function of 1.
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{c)[2] When will the population reach 110007
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7. (a)[2] Define: equilibrium point for the dynamical system mery = f(me).

Pb‘w\- Wit m¥ = L)
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(b)[2] Tt is known that m* is an equilibrium point of the dynamical system mey1 = f(my).
Find an equilibrium point of the backward-time dynamical system m; = f (m;41). Explain
your reasoning. ‘@
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THE END



