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Answer Ten questions by choosing any two from each section. All questions catties equal marks)
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(Section - I)
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" Describe the method used to find the radius of Earth. Draw a neat labelled diagram to
illustrate the method.
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From Newton's Laws of motion and the Gravitational law derive Kepler's third law of
planetary motion viz. P> «a’ where P denotes the time period of revolution of a planet

around the Sun and a planet's average distance from the Sun.
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Write the equations of Simple Harmonic motion and solve them.
‘ ~ (Section - IT)
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Explain the Competition Model for population growth, obtain the equations describing it.
Plot the trajectories, discuss the equilibrium points and their stability.
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Describe the Age-Structured Population Model, obtain the equation describing it and find
its solution.
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dx _ 10— Y__ 10
-dt—-x(IO y)anddt— y(10-x)
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Describe the Prey-Predator Model using differential equations.

Draw the trajectories and discuss the stability for the model described by

dx dy
@ _ — Yo _(10-
= x(10~-y)and - y(10-x)

(Section - III)
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Using difference equations describe the Cobweb Model. Obtain the equilibrium points for

price and the amount of the commodity available in the market. Draw diagrams to explain
how price and amount approach the equilibrium points.
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Describe Harrod Model relating savings, national income and investment. Discuss its
solution. ‘
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Discuss an application of Mathematical Modelling to Actuarial Science using
difference equations.

(Section - IV)
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Explain the model for Diabetes Mellitus.Obtain the equations and discuss the solution.
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Describe a non-linear difference equations model for population growth. Explain what

are one-period fixed points and two-perz’od fixed points. How is the stability of these

fixed points determined?
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Explain the Age-Structured Population model. Write the Leslie matrix for this model.

(Section-V)
Sl lid L sl 6 02 drag QBT 2L -13
Derive the Fundamental equation of a satellite in gravity free space and in the absence
of atmospheric drag.
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Discuss the Logistic Growth model using differential equations and difference
equations and compare them.
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a=0.01,6=0.001 iz x(t+1)-x(r) = ~ax(1)-bx (1) y(¢)
51 p=0.005,¢=0.0001 iz p(r+1)-y(t)= (1) —qx(6)y(1)

- 20)=10 Ly x(O) =40
In the model given by:

x(t+1)-x(1)= ~ax(t)~bx(1)y(t)wherea=0.01,5 = 0.001
y(t+1)=y(t)=py (£)—gx(t)y(t) where p=0.005,q =0.0001

and x(0)=40 and y(0)=10.Plot x(1),(¢) in thexy - plane for
t=01010.
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Let S, denote the amount due at the end of ¢ periods when the amounts being paid are

R, 2R, 3R,........ Show that: S =S (1+i)+(t+1)R
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and show that the solution is S, = 7[(1 +1) St ] where '/’ is the compound interest

per unit amount and per unit time.,
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