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Rnswer all the foll"owing questiqn$: [100 Marks]

[20]

Q.2

Q.3

1. What is biomathematics? And Why to study biomathematics?

2. Show the steps of  construct ing a mathematical  model.

3.  Biomechanics and Bio-f lu id mechanics,  v iew point  of  b lood f low.

4.  Def ine the Per istal t ic  Mot ion and state some examoles in a human

body?

5. Def ine the Pulsat i le Flow and state some examples in a human

body? And def ine the Womersley Number [a)?

Consider a two-dimensional  channel  of  mean width 2d, f i l led wi th a [20]

mixture of  smal l  spher ical  r ig id part ic les in an incompressible

Newtonian viscous f lu id under s l ip condi t ion.  The wal ls of  the channel

are flexible on which are imposed travell ing sinusoidal wave with

constant ampl i tude a (Per istal t ic) .  The vert ical  d isplacements of  the

upper and lower walls (y = d andy = -d) are thus presumed to be 4 and

ry,  respect ively,  x ancl  y are Cartesian coordinates wi th x measured in

the direct ion of  wave propagat ion and /  measured in the direct ion

normal to the mean posi t ion of  the wal ls.

Consider an axisymmetr ic f low of  a mixture of  smal l  spher ical  sol id

part ic les and an incompressible Newtonian viscous f lu id through a [20]

uni form circular cyl indr ical tube. The tube wal l  is  f lexible on which are

imposed travel l ing s inusoidal  wave with constant ampl i tude b

[Peristalt ic motion). The flow in cylindrical coordinates [r, z) with z
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..*"*d in the direction of wave propagation, whereas r stands for

the radial coordinate. Write the mathematical model of this problem,

Q.4 Crnrrd.i an axisymmetric flow of a mixture of small spherical solid L20l

part ic les and an incompressible Newtonian viscous f luid through a

uniform circular cylindrical tube. The tube wall is flexible on which are

imposed travelling sinusoiddl wave with constant amplitude b

fPeristaltic motion). The flow in cylindrical coordinates [r, z) with z

measured in the direction of wave propagation, whereas r stands for

the radial coordinate. Write the mathematical model of this problem.

Q.5 L.t ,.,r .*sider the axially symmetric and fully developed pulsati le [20]

flow of blood in an axisymmetric cylindrical artery of radius R through

porous medium with body acceleration under the influence of an

external  uni form transverse magnet ic f ie ld.  Blood is assumed to be

Newtonian, incompressible,  e lectr ical ly conduct ing and viscous f lu id.

The fluid subjected to a constant magnetic f ield acts perpendicular to

the artery. Assume that the magnetic Reynolds number of the flow is

taken to be small enough.
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