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\ Student Exarn No

GnNpnr Uxlvnnsrry
B. T'ech. Semester: V (BM&I) Engirreering

CBCS Regular  Examinat ion Nov -  Dec 2015
28M501 Physiological Control Systems & Modeling

'l'ime: 
3 Hours l-otal i!{arks:

lnstruction: I Write each section in separate ansr.l'er book.
2. Answer should be brief and to the point.
3. Frgures on right indrcate nrarks.

Section - I

Que.*  I  Answer the fo l lowing quest ions:  lz
a) Write the name of litrrarv fbr the fbllor,ving biocks in MA'|[.AB 03

SIMULINK
i) Sine Wave i i)  Floating Scope i i i )  Acid

b) Define "Homer)stasis". What is positive feedLrack and negative f'eedback tJ4
in phvsiological control system? Give the example of it

c) Explain how pitysiologicai controi systems are adaptrve. I)raw the 05
tunctional block diagranr of it.

OR

Que.- 1 Answer the fol lowing questions: lz

a) What is e xtensivc degree of cross coupling among, cJifferent 06
pitysiological control system? Draw and explain b,v usrng example.

b) Draw and explarn l inearized physiological model of skeletal rnuscle. 06
Also dc l ive i ts  mathenrat ica l  cqLrat ion

Que. - 2 ,{nsr.r 'er the fbl lolving questions: I l

a) Draw and explain the resistive and capacrtive property fbr rnec,hanical 05
and f luidic system. Conipare i t  with Ohm's law.

b) Define "Cardiac Output". Draw and explain the simplified nrodel of 06
cardiac oLltput regulation Also derive its mathenratical expression.

OR

Que. - 2 Arswer the fol lowing questions: I t
a) What is venous rcturn in cardiac output regulation? Explain venous 05

return curve with mathematical proof.
b) Di11'erentiate lumped parameter model and distributed pararneter model. 06

Explain it by using the example of passive cable characterisrics of- an
unrnyelinated nerve fiber?

Que. - 3 Answcr the ftr l lowing questions: 12
a) What is type I and type II diabetes'l {J7

Enlist the major 
"vays 

through rvhich glucose is eliminated liom blood.
Draw the schematic representation of the process involved in the
regulation of glucose ard insLrlin and explain in detail.

b) Determine the steady state operating point 1br muscle stretch rt--flex 05
*odelcom'0nents 

Pase r of 2



Secf ion  -  [ l

Answer the fol lowirrg qucsfions :

Derive the linear electrical model
transf'er firnction of the system and
configuratron
Draw and exltlaur the SIIvILILINK
overalI system lransfer function.

or r.rp,ru,ury r.r,r"^,r, ^,r, tl.rr*t,n.
represent it in open loop and closed loop

model of respiratory rnechanics by using

OR

Que. - 4

Que. - 4 , Anslver the fbl lorving questions :

Draw and explarn the SIN'IUt, iNK niociel of respiratory, rncchanrcs by uisrng the
diff-ererrtial equatiorr leiatirrg total airf'low (Q), to the arrlay opening pressure
(Puo).

Briei'ly expiain the mathe matical modeling and simulation of artery, vein and

cardiovascular svstem.

Answer the fol lorving qucst ions :

What is the signif icance of Root Locus? Explain the procedLrre to sketch the
root locus plot r,vith the hclp of slritable exaniple

For i.he iinear lung mechanics model rvith Pr-oportional f'eedback, cletermine thc

conditions which must be satisfled by the co-eflicrent of the characteristics

equation {br the system to Lre stable.

0t{

Ansrvcr the tbl lon' ing questions :

Whnt is root locrrs? Sketch t lrc root ioi:rrs plot lbr the i irrear I-LLng mecltaurcs
model with the fol lowrng parameters.

T.F = 
-#h; ,1 .=0000icrnf {2os2.  R=0 l t ) l  cmt{1osl . ' rc= l  l -crnH1O- l

Que.  -  5

Que.  -  5

b) Derive the Transt'er furiction of Pupillary' Light Re11ex rnodel and deternrine the
conditions r,virich must be satisfied by the co-etficient of the characteristrcs

. equation for the system to be stable.

Que".- 6 Answer the (bl l txving questions :

What is lhe requirement of standard test signals? Explain tlre dift-erent types of
standard test signals used to analyz,e the tinie response of-a control systern.
What is the srgnificance of Polar plot? Explain the procedure to sl<:tch the prclar
plot.
What is Gain cross-over fiequency and Phase cross-over fiequency in Bode
plot? Horv it will affect on the stability of tlre systenr.
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