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MAT 274 HW 2

Due 11:59pm, W 9/07, 2011.

80 Points

1. (10’ each) The last two problems of Webwork Set 03 Modeling. Show all the steps and,

also, indicate the equilibrium solutions for each problem.

2. (5’ each) It is the pollen season. Consider the air in an apartment with volume V . Let

the internal concentration of pollen be x(t) and the ambient (external) concentration

a(t). Assume, inside the apartment, pollen is evenly distributed so that the total amount

of pollen is given by

P (t) = V · x(t).

Let air flow into and out of the apartment at a rate of r(t).

a) How much air flows in and out during a time period dt? How much pollen is in and

out, respectively?

b) Find the corresponding change in the total amount of pollen dP (t).

c) Write down a differential equation for the internal concentration x(t).

d) Suppose a(t), r(t) are known. Propose an applicable method to solve for x(t). DO

NOT actually solve it.

3. (10’ each) Suppose a population P is a function of time t. The birth rate is 2 times the

square of P and the death rate is a constant 8.

a) What is the differential equation that models the population dynamics? Is the equa-

tion linear or nonlinear? How many initial conditions is needed to determine a

specific solution?

b) Without help of computers or calculators, sketch the slope field and several typical

solutions of the differential obtained from previous problem. In particualr, plot 3

curves; one satisfying P (0) = 1, one satisfying P (0) = 2 and one satisfying P (0) = 4.

Is the population increasing or decreasing according to these 3 curves? (The skill of

sketching slope fields by hand is required in this class).

4. (10’ each)

a) Consider

y′′(x) + 2y′(x) − 5y(x) = 0.

Find two linearly independent solutions and compute the associated Wronskian.
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b) Consider

y′′(x) + 2y′(x) + 2y(x) = 0.

Find two linearly independent solutions and compute the associated Wronskian.

There may be complex numbers in your solution, for example in the exponents.
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