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APPLICATIONS
MAJOR ELECTIVE COURSE - I1 MATHEMATICAL MODELLING
Time: Three Hours Maximum: 75 Marks

SECTION-A (10 Marks)
Answer ALL questions

ALL questions carry EQUAL marks (10 x 1=10)

Module | Question > K
No. No. {nestion Level

co

The parallelopiped of maximum volume is a
1 1) cuboid ii) cube K1
iii) parallelogram iv) sphere

COl

1 Mathematical models are constantly improved to make
them more realistic.

2 i) True ii) False K2
iii) may be false iv) may be true

CO1

A linear growth model is typically represented by .
3 1) dy/dx =ky? i) dy/dx =ky K1
iii) dy/dx =k iv)dy/dx =y +k?

CO2

In a decay model, the solution generally shows
4 1) Exponential increase ii) Linear increase K2
1i1) Exponential decrease iv) Constant value

CO2

The predator-prey model is also knownas .
5 1) Logistic model i1) Lotka-Volterra model K1
ii1) Exponential model iv) Cobweb model

CO3

In the SIS epidemic model, individuals move between:
i) Susceptible and Recovered

6 i1) Infected and Recovered K2
iii) Susceptible and Infected
iv) Exposed and Recovered

CO3

Difference equations are mainly used to model
systems.

7 i) Continuous ii) Discrete K1
ii1) Random iv) Chaotic only

CO4

A linear difference equation with constant coefficients
has solutions that are generally

8 1) Polynomial only ii) Exponential in form K2
iii) Trigonometric only iv) Undefined

CO4

The Cobweb model is primarily used in :
9 1) Population dynamics i) Fluid mechanics K1
iii) Economics iv) Epidemiology

CO5

Samuelson’s interaction model is associated with
10 i) Epidemic spread ii) Economic cycles K2
iii) Chemical reactions iv) Population growth

COS5
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SECTION - B (35 Marks)
Answer ALL questions

ALLL questions carry EQUAL Marks (5 x7=35)

Module | Question : K
No. No. g Level e
1l.a. | Explain the mathematics in Business through modelling.
1 (OR) B3 1 C03
11b Explain the mathematical model behind the motion of
o planets.
12.a. Formulate and solve a linear growth and decay model.
2 (OR) K3 | CO4
12.b. Explain non-linear growth and compartment models.
13.a. Explain the prey—predator model.
3 (OR) K2 1€C03
13.b. Explain the SIS epidemic model.
14.a. Explain the need for difference equations.
4 (OR) K4 | CO2
14.b. Solve a first-order linear difference equation.
15.a. Explain the Cobweb model.
5 (OR) K5 |Co3
15.b. Explain the Harrod or Samuelson model.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
Module | Question : K
No. No. ket Level 0
Describe the twelve -point procedure for solving
1 0 problems through mathematical modelling. it Bt
5 17 Derli\{e t_he logistic ngth model and analyze K4 | con
equilibrium and stability.
3 18 Forrpulate and analyze a competition model between two K5 | CO3
species.
4 19 Sf)lve a second-order linear difference equation and K3 | cos
discuss cases.
5 20 Explain Sarquglson’s multiplier-accelerator model and k4 | COs
analyze stability.
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