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GAI\PAT UNIVERSITY
B. TECH SAM- V (BM&I) REGULAR EXAMINATION- NOV-DEC 2016

28M501 Physiological Control Systems & Modeling

TIME:3IIRS TOTAL MARKS: 60

Instructions: (1) This Question paper has fwo sections. Attempt each section in separate answer book.
(2) Figures on right indicate niarl<s.
(3) Be precise and to the point in answering the descriptive questions.

SECTION: I

( l  0 )
a) What is the difference between afferent neurai frequency and efferent neurai frequency? (2)

b) Comment on a linearity of engineering control system and physiological control system. (3)

c) Define dead space ventilaiion? Draw the steady state modei of the chemical regulation of (5)

ventilation, CO2 and O2 exchange in the lung and cxplain in detail.

OR

a) Draw the block diagram displaying the steady state characteristics of muscle stretch reflex [ll'
model components. Explain in detail.

b) Define type I and type2 diabetes'l Draw the SIMULINK model tbr tlre glrrcosc regulation (5)

model and Explain in detail.

(  l 0 )
a) What is the inf luence oI input f luctuat ions on control  of  any systcnr using opcrr loop artd (5)

closed loop schemes? Explain by using appropriate example.

b) What is regulation of cardiac output? Draw the functional block diagram and simplified (5)

rnodel for cardiac output regulation. Explain.
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OR

a) Draw the model c-rf neuromuscular reflex motion and explain in detail.

b) What is venous retuffi curve? Explain in detail.

a) Ansr.ver in short:
i) Which signal i wavefonn are used as an input in glucose reguiation modei'/

ii) What is the role of higher center in adaptive rnodel of physiologicai control system?

(10)
(s)
(s)
{ l  0 )
(s)

i i i) Define "N4ean Circulatory Pressure".
iv) Which signal / u.aveform are nsed a-q an inpnt in clienrical regulation nrode ll)

v) What is pleural pressure in cardiac output regulation model?

b) What is extensive degree of crossroupling among different physiological control system? (5)

Draw and explain by using example.
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SECTION: I l  
( lo)

Q'4 
a) what do you mean by reflex? I)raw the schematic ilrustration of muscie stretch reflex and (5)

exPlain it

b )De r i ve theT rans fe rFunc t i ono f l i nea rmode lo f resp i t a to r ymechan i cs . (5 )
oR (ro)

Q'4 
a) Give the important features.of muscle stretch reflex example' Draw block diagram (5)

representatiori of muscle stretch reflex and explain it'

b) For first order linear iumped model of lttng mechanics derive the irnpulse and step (5)

response'

Q.5 :-^la,{ fr^m the hlnorl  

(10)

a) which are the major r,vays through which glttcose is elirninated from the blood? Explain' (4)

b ) D r a w t h e f u n c t i o n a l b l o c k d i a g r a m o f a d a p t i v e c h a r a c t e r i s t i c s o f r t r t t s c l e s t r e t c h r c f l e x ( 4 )

action and exPlain in detail'

c) Enlist the examPles of Positive

physiological control sYstem?

feedback and

OR

negative feedback mechanism of (2)

Q'5 
a) l)raw the model represents frequency response of glucose insulin regulation' write the

procedure roi,truwing the model. ;i;; t"d;;;t. ttt"itinoa'tt typss of diabetes condition'

b ) W h a t i s t h e e f f e c t o f c h e s t r v a l l c o m p l i a n c e o n f l o w r a t e a n d v o l u m e i n r e s p i r a t o r y
mechanism? ExPlain'

Q.6 .  -  r^rq r \* - , r ,  -* .1 o*nlq in stnf t  

(10)

a)Whatdomeanbygr.ay-b<rxmodelorparametr icmodel?Drawandexplainstoragepfoperty(5)
in different sYstem' ., . ,

b ) F o r l i n e a r l u m p e d m o d e l o f l u n g m e c h a n i c s c l e r i v c t h e T F | o r o p e n l o r . r p a n d c l o s c d l o o p ( 5 )
confisuration'

(10)
(6)

(4)
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