Math 172

Quiz 2 Solutions

Spring 2009

1. BEach dynamical system below has an equilibrium value of 30. Determine if this equilibrium
value is stable or unstable for each system. You do not nced to show your work here.

(a) u(n) = 1.05u(n —1) — 2.5

(b) P(t) =0.92P(t — 1) + 4
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2. Find the equilibrium value for the following dynamical svstem. Show vour work.
P(t+1) = 0.93P(t) + 17.5
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3. Find the equilibrium poeint for the following dynamical system. Show your work.

u(n) = 0.8u{n ~ 1) + 0.60{n — 1) — 3.2

v{n) = 0.8u(n ~ 1) + 0.9uv(n ~ 1) — 14.
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4. A doctor prescribes some drug to be taken every 6 hours. Suppose the body eliminates 12.5%
of this drug every 6 hours. What should the prescribed dosage of this drug be if the doctor
wants the equilibrium value (the target goal) to be equal to 160 mi 7
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5. Buppose you borrow 380,000 at an 6% annual interest rate compounded monthly to be paid
back in monthly pavments of $1600.

(a) Write down a discrete dynamical system with initial condition to represent the balance
of the loan just after each month’s payment.
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(b) How many months will it take to pay back the loan?
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(¢} The last payment will be a bit different than each of the preceding monthly pavments.

To the nearest penny, what will be the amount of this last payvment?
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