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Q.1 Write brief notes on the following topics:

1.  What is brornathematics? And Why to study biomathematrcs?

2. Biomathematics (show the steps of  construct ing a mathematical

mode l ) ,

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

4.  Biomedical  engineer ing and i ts new career areas.

5.  Bioengineer ing and Biomater ia ls and i ts appl icat ions.

6.  Bioenvironmental  engineer ing and Biosensors engineer ing.

7.  Bioprocess engineer ing and tasks of  b ioprocess engineer.

B. Classi f icat ion of  Bio-signals?

9. What the Sources of  Bio-Potent ia i?

Consider pulsat i le f low of  an incompressible couple stress f lu id [20]

between two permeable beds through a porous medium in the

presence of  magnet ic f ie id,  The f lu id is in jected into the channel  f rom

the lower permeable bed with a veloci ty V and is sucked into the upper

permeable bed with the same velocity. The flow between the

permeable beds is governed by couple stress f lu id f low equat ions of

Stokes. Let the x-axis be taken along the interface and the y-axis

perpendicular to i t .  Let  !  = 0 and y = h represent the lnterfaces of  the

permeabie beds under considerat ion.  The f low as axial ly symmetr ic

and ful ly developed. Draw the geometry of  the problem. Wri te the

mathematical  model.

[20]
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Q.3 I f  we consrder a two-dimensional  channel  of  uni form thickness 2d,

f i l led wi th a compressible v iscous l iquid.  The wal ls of  the channel  are [2t i ]

deformed in the shape of  a t ravel ing s inusoidal  wave with constant

ampl i tude a [Per istal t ic  mot ion).  The vert ical  d isplacements of  the

upper and lower walls (! = d andy = -d) are thus presumed to be q and

17, respect iveiy,  x and y are Cartesian coordinates wi th x measured in

the direct ion of  wave propagat ion and y measured in the direcr ion

normal to the mean posi t ion of  the wal ls.  Wri te the mathenat ica.

model of  th is problem.

Q.4 Consider an axisymmetr ic f low of  a mixture of  sn-ral l  sphencal  soird [20]

part ic les and an incompressible Newtonian viscor- is f lLr id through a

uni form circular cyhndr 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

measured in the direct ion of  wave propagat ion,  whereas r  stands for

the radial  coordinate.  wr i te the mathematicai  model of  th is problem,

Q.s Consider axial ly symmetnc and ful ly developed pulsat i le f low of  b lood

in an axisymmetric cylindrical artery of radius R through porous

medium with body accelerat ion under the inf luence 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 f lu id

subjected to a constant magnet ic f ie ld acts perpendicular to the artery.

Assume that the magnet ic Reynolds number of  the f low is taken to be

smal l  enough. Draw the geometry of  the problem, then Wri te the

mathematical  model of  th is problem.
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