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Instruction: 1 Write each sec:tion in separate answer book'

2 Answer should be brief and to the point'

3 Figure to the right indicates marks'

4 Assume suitable data' if necessarv'

Section - I n

ou'' * 1 
u) How the thermal equlibrium :::1']1,'"1::t":Yi,il#::lJl$'it',',T; 

and exptrain

the schematic diagram 
"r""r..i^t 

tv.t.m and blood perfused tissue'

b)Whatistheneedofdialysis?DlarvtheschematicalTangeil lentandexplainindetai l '

Que. * 1

Que. - 2

Que. - 2

Que. - 3

What are the features

explain.

Describe the concePt

nephrcn'

a)

b)

a)

b)

o R f i

Explain rhc resptratory gas transport-process in the human body'  Mention the

components ot'in'ptrJilutfr;.;;;;;r for the single breath analvsis'

Which bio heat model re|resents 'l::.".1i"^:p' of countercurrent biood flow? Ilraw the

schema'ric arrangemellt oiit and enlist its assumptlons'

of transPort svstem? Enlist the

of mass irarrsfer of icns and

tlPes ol transport sysiem and

water from the tubules of the

t l

OR

Whataretheshor tcomingsP"T: ' .b ioheatmodels?Wri te thestandardthermal
oiit.i"" -q"ation for pennes model'

Howtheratliationheattransferis-takesnllgeinhumanbody?W^ritethemathematical
equation for it and atilt r."irJ;;;';"'i;;#;;;h' ui'a ott'uman bodv abcut 2

m-.

Draw&explaintheneatdiagramPil,T.transferacfosssysterniccapil laries.Show
the relationst ip uetween inirt una outrer no,r or iiquids acioss lhe capillaries for

constant osmotic or"r*. uJ d.rr"uring hydrostatic pressure'

Whyistheheatofvaporizationmoreatuoayternperatwe?Aisogiveamathematical
proof.

Fase 1 cf3

1 l

a)

b)

*)

b)

1Z



Section - II

What is sickle cell anemia? What is polycflhemia?

What is drift velocitY?What is tortuosity?

12

Que. .- 4
a)

t )

c)

Que. -  4

Explain the formation of interstitial fluid with the wo

equation.

rypes of Presstlres in Starling's

3 ffi:'T ffi -ffi",:l;1T:il::1i 
1Ti""1, ^:"ft lll,' HTIT *t;'": ]T:'i:,f '

sisnificance of neynold,s number? wrj.r'o",rt" rrigt ana to* uututs of Reynold's

,r1i*t"t indicate? quivalent to the pressure

0 S.'.Ilfi :*:X*:d:il"H [il'$i ;'llli:lie $i ;#"'u" or''l u'*
The mass concentiation of protein t" ;r;fi;""'J is g i I' rina out the molecular

weight o, *ot"..,iur'tu" oithit protein in g / mol' 1 ' K, 1 atm = 101,325 Pa

Temperature it 'dg^K' ' Gas constant R is 8'314 Pa m- i mot

t b= 2'Sq cm' I ft : 12 in'

oR rz

a) whichce l l sshowtheprocessofex t ravasat ion?Exp la inex t ravasat ionandwhatdoes i t

ffiflr"i:"reaux formation? Explain Fahraeus-Lindqvist effect.

calculate thb normal rate of net tiltration fg 
the human boriy in 

"ontl'nin' 
Assume that

thc capillrries have ̂;;J;;;" *"o or sou *t -J tno''tt* slit pore surface area rs

fi ffi6,ii';;;;, i * :fi:Tt 
,35l;1'j^ffi f""" 

*,':'.:.'"' "" n et n I tra ti o':':
pr"rrur. o, p'*"''t" 

":?:: 
t=t 

ni#'lt:H;; "f 
blood plirst'a filtrute : t '."^l

l;;;-' oi capillary porl = 10 y' "lll?'l'1..;;;, in,*otito - ?' I P,- tot1

h1ffi- l*'; :{*J':"T:ifr: ;"?i :$::;T?J}Tr.* r';'o. = ks m I

b)

c)

?
3ec

iT" r,,,. graph g i v e n !'r "Y j il iTI: ::ii *l"",;T 
t,.f,5 XllT li;d):l''Ii'-:j:ffi i,i',1,::Gg:lh.f l.ilkH"';'#:,::i,ilTi::H'1';l,*ll'n::#:;::X;"!iqr.t#:[,t?lrufl",:J;:l':'i11'Tit:

RBC.

mixtures shown rn,l"ffi'il'ff:#.';;i';i*cu'-'igia splreres and oil in water
gu

enulsion, WhY is it so?

Particle vcllume ftaction

Page 2 of3

roE

r

I
.9

o

o l

4i Llquid droplets :.--

Oil - in{artr emulsicn

t l
I -
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Que. * 5

a) Define:
l. shear stress 2. diathermal ivali 3. dif fusivity

Que.  -  5

Que. - 5 Answer any three: 12

a) Derive the Hill's equatioll and state its significance'

b) Describe the applications of bicrheology discussing its usage in any two diseases in

detail.
c) What is diffusion? Explain any hvo equations to understand the physical chemistry of

diffusion.
d) Discuss the following in terms of biorheology of blood or shape of RBCs:

L What would happen if RBCs in blood are exposed to h-tgh shear rate?

II. What would happen if RBCs in blood are exposed to iorv shear rate?

III. What wor:ld happen to the viscositv of blccd, if Hematocrit value

irtcreases? 
END oF PAPER

a )

b)

c)

4. osmosis 5. system 6' mean free path

7. Gibb's free energ-v 8. internal energ,v 9' thermodynatnics

b) Find out the no. ofismoles obtained front the dissociation of 5 moles of magnesiuin

acetate. Do show the equation.

oR' 
11

Explain the Steric Exclusion & Hydrodynarnic drag while discussing the hindrances

solute experiences passing through the capillary pore'

Name allthe kinds of pressures which create Net Filtration Pressure in the glomeruius

of a nephron ofkidney,

The only iife that is present eln the planet Biophilus is a snrail, slimy flat worm that is

about 200 mm in tengttr and about 20 mm in width. The slimy gel-like material that

covers the flesh of the wcrrn has a thickness of 200 pm. The wom survives through

metabolic proce sses that are !imited by the transport of niethane present in the pianet's

atmosphere. Based on the slirny coverings found on earth-based wonns, it is estimated

that the diffusivity of methane through the '*orm's siimy covering is 75o'to of the

diffusivity of meihane in water at 37 tJegree Celsius. Corsider the diffusivity of

metirane in water as2.83 x 10-s c*'/ sec. The eifective dilfusivity of methane in the

flesh of the worm is estimated to be about 1.4 x 10-5cil2 I sec. The concentraiion of-

. methane in the plilnet's atntosphere was found to be 0.20 mol I l, and the molar

solubility ratio oi methane in the slimy ccvering of this worrn relative to atmospheric

methane is 0.i0 and is given b,v:
Solubiiit-v ratio : lconcl of methane in slime / conc' of methane in atmosphere) : 0' i

lf the tleshy part of the worm is 2 mnr thick, estirnate the rnetabolic rate of nrethane

consumption fbr the worn baseci on the total volume of the -$/orrn (means buik)

i.e. T' merabolic= Tmglxhlig ( I -r) in piV{ i sec. 
r
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