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SECTION-A (4x5=20 Marks)
Answer any Four questions from the following

Explain about Stochastic model.

Find an expression for the time for the population to double in size.
Explain about Newton’s law of cooling.

Obtain a solution for differential equation with boundary conditions

d?U
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—4U =0; U(0)=0,U (D) =3.

Check the Lotka-Volterra model in the limiting cases of prey with no predators, or predators
with no prey.

Find an expression for the heat flux through the wall.

SECTION-B (4x15=60 Marks)
Answer the following questions

(a) Obtain a mathematical model for exponential decay and solve the IVP problem

STN =—kN, N(0) =n,on the interval [0].

(OR)
(b) Find a differential equation for the amount of salt in the tank at any time t. (Note that
concentration can be defined as the mass of salt per unit volume of mixture).

(a) Solve the logistic differential equation % =rX (1_E) with the initial condition

X(0)=X,.
(OR)
(b) Determine a compartmental diagram and appropriate word equation for each of the two
populations, the predator and the pray.

(a) Formulate a differential equation for the temperature of a cup of coffee over time.
(OR)
(b) Obtain a differential equation for the equilibrium temperature inside the annular shell.

(a) Explain and obtain a mathematical model for Lake pollution.
(OR)

d( du
(b) Solve the differential equation d—[r d_j =0 with boundary conditions U(a) =u, ;
r r

J(b) =h(U (b)—u,) and hence find an expression for the equilibrium temperature U (X).



