
Exam.TRIBHUVAN TINIVERSITY

INSTITUTE OF ENGINEERING
Examination Control Division

2081 Bhadra

1.

i Programme BCT, BEX ' pass Marks 32 j

i.I-er{ii:ri_..,.:y_if_:__ --** rr*;-*_"-**3 r,il: 
**-l

-----------J

F_y,:bj:St. - Biomedical lryt*n:**1t19;n {!!.e*cyt,i O l,ziiziitij
Candidates are required to give their ansrvers in their own words as far as practicable.
Attempt 44questions.
The figures in the margin indicate {ull Marks.
Assume suitable clata if necesssrv"

a) What is Cardiac Output? How is it calculated? Explain the circuit diagram of the DC
Defibrillator Machine with consirJeration of patienf and physiciaor,. ,ui.ty.

b) What is the basis of the generation of ultrasound waves? What are the differences
between A- Mode and B-Mode display formats based on their applications?

c) What is Electrode Theory? Design equivalent circuits of electrode and transducer and
explain their output performances.

a) What are the operating principles of Electromagnetic and Ultrasonic Blood
Flowmeters? what is video Angiography? Explain with a suitable diagram.

b) What is a Wireless Telemetry System? How is Telemedicine useful in saving patient,s
life using computers and communications equipment? Describe with an r*umpt*. t6I

c) What are the Ten Design Consideration factors in designing a man-instrument
system? Design a simple man-instrument system and describe its "omponents. t4]

a) lvhat.is Computer Tomography? What are the four major sub-systems of the CT-Scan
Machine? How does the scanning system of CT-Scan help to acquire information to
reconstruct a picture for an accurate diagnosis? Describe with a complete diagram. tg1

b) What are the physiological effects of electricity? Design a complete circuit diagram
with good Sroundigq.- How leakage current will flow ihrough tire Heart patient and

l#ly to the ground if a low-value of ground resistance is available? Assgme 100 pA
leakage current and 500 Ohms patient resistance. tg]

a) How transmitter is triggered by a pulse repetition frequency generator. to generate' large amplitude of pulses from the transducer and utilize them to view imagei on the
display monitor in the Basic Pulse Echo Apparatus? [g]

b) what is aDialyzer? lvhy is it called an arrificiar kidney? Explain. t4l
c) What is EMG? Explain its recording technique.

t6l

t6l

J.

l4I

t6l

i4l

4.

5. a) Design a micro-processor-based ECG Machine ancl explain its lead selection and a
video display. Draw the connection diagram of three augmented Unipolar limb leads. tg]

b) Write short notes on: ex4l
i) ESWL Based on the Electro-hydraulic method

ii) Image deJection system of MRI System
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Subject: - Biomedical lnstrumentation (,8X7 2 S 0 3) (E!e c tive I)
'/ candidates are required to give their answers in their o.,vn'/ Attempt 4l! questions.
'/ The figures in the mttrgin incliccte Fuil Mar.ks,/ Assume suitoble duta if'ner:essury.

1' a) what is biomedical engineering? Draw tlie N,Ian-lnstrurnent system a1d briefly
describe about it. 

12+3*31
b) Define bio-electric potential. List the types ancl examples of bio-electric potential"

Des*ibe about the action potential. 
[2+2-14]2' a) What is EGC? Show the ECG leail configuration zrnd describe about the recorclingscheme' 
[lr-4+3]

b) Draw the block diagram of the EEG and describe about it operation. [4+4]
3' a) Draw the block diagram of the MRl-Macirine and explain about irs operation. [4+4]

b) What are non-Invasive cliagnostic instruments? Discuss about the magnetic blood
flow rneter. 

[2+6]
4. a) Show the functional units of hemodiall'sis rnachine and u,rite its operation. [5-r-3]

b) What is telemedicine? Discuss about the tele-rnedicine using the mobilecomrnunication. 
[2+6j

5. Write short notes on: (Any Four) ftx4l
a) Performance parameters of transducers
b) Lithotripterrnachine
c) Mimo-shocks and l\4acro-chocks
d) Leakage cument and prevention
e) Singie channel telernetry

***

LIERARY

Exam.

Level 80
Programme
Year I Part

-1 hrs.
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Subject: - Biomedical Instrumentation (EXT250j) (Etect'ive_ I)

Candidates are required to give their answers in their or,vn
Attempt All questions.
The figures in the ntargin indicate Full Xt[arks.
Assume suitable data if necessary.

words as far as practicable.

Sru
TIHRARY

1. a) I{ow would you relate man-instrument system rvith rvireless telemetry system?
Design a multi-channel rvireless telemetry system to transmit ECG and HR signals of
a patient. Ilow this system fulfills the basic objectives of man-instrument system?
What are the ten design considerations factors of medical instrumentation system? 18]

b) \Vhat is EEG and Evoked potentials? Design an instrumentation amplifier to record
these signals. Explain practical EEG recorder. Compare EEG signals u,ith ECG
signals. tSl

a) What is ventricular fibrillation? Drar,v an ECG lvaveform for this indication. How can
DC defibrillator machine restore normal cardiac rhythm without affecting the
patient's and physician's safety? Design connection diagram of three limb leads anil
tlu'ee unipolar augmented limb leads of ECG recording configuration. t8]

b) \\rhat are the opcrating principles of ultrasonic blood florv meter and Electromagnetic
blood flow meter? Describe an ultrasonic blood florv meter with suitable schematic
diagram. tSl

a) Wirat are the physiological effects of electricitl,? Horv are sources of noise levels
reduced? Draw a proper gror-inding cilcuit to minimize noise produced by signal
sources. What are the diffeiences between micro shocks and macro shocks? t8]

b) Ilor,v the capacitive properties of the piezo-electric transducer affbct the response of
the transducel? What ale the differences betu,een electrodes and transducers?
Describe some imporlant applications of electrodes and transducers in the medical
field. t8l

a) What are the operating principles of CT and MRI? Explain the detection system of

2.

1J.

4.

5.

MRI. Compare CT and MRI.
b) \\/hat is an arlificial kidney? Draw a schematic cliagram of Lithotripter machine and

explain its function briefly.

Write short notes on:

a) Resting and Action Potentials
b) EMG Recording technique
c) PC based ECG design
d) Differences between X-RAY and US machine

***
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Candidates are required to give their answers in their own words as far as icable.

{

1.

Attempt All questions.
TheJigures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) what is Bio-Instrumentation? Describe the objectives of
system- Explain the system characteristics for a biomedical
with reference to ECG.

#rucm

b) Why cell membrane polarized at rest? Describe ECG waveforms. Explain
piezoelectric transducer with its principle and diagrams. tgl

2. a) What are the different types of Blood flow meter? Why bloorl flow meter is necessar"y
Ln biomedical instrumentation? Explain the Ultrasonic Blood flow meter with its

MAN instrumentation
instrumentation system

t8l

t8l

stages of sleep

I8l
diagram. Describe the

t8l

operation.

b) what is steady State visual evoked potential? Explain the different
with respective EEG pattem and frequency rhlthm.

3. a) Explain the r,vorking of X ray Machine with its functional
effects and application of X ray in different areas.

4.

5.

b) Compare ancl contrast CT-scan rnachine and ultrasound. Explain magnetic resonance
imaging system with its principie and working procedures. Igl

a) Describe the types of dialyzers in hemodialysis procerlure. Explain the lithotripter
machine lithotripsy u,orking principle and procedure. tg]

b) Describe the elements in telernetr,v- system. Explain the single channel radio telemetry
system with single channel FM transmitter. tS]

Write short notes on: [ax4]
a) Defibrillatorrnachine
b) Ultrasound machine
c) Types of biopotential electrodes
d) Leakage current and its types 
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Carrdirdates are required to give their answers in their own vrords as far as practicable.
Att e mpt AIJ q ue,s t i an s.

The figures in the niargin indicate Fltfi fuIqrks.
Assume suitob!e dara if necessary.

a) What do you meau by Biometrics? Describe the specific c:haracteristics of Biomedical
Instrumentation Systern, Hxplain man instrurnentation system with diagram. t8l

b) f.i'h,v is cell nrembrane polarized at rest? Explain the physiological natur* of ECG
*. ,i tl,.ri::, ilescribe the blood florv mechanism in hurnan body. Is]

a) Diif;r'cntiate active and passive transducer. Wirat arc the iransducei:s used for
Biomedical instrumetrxation? trxpiain the piezoelectric transducel'with wavefurm. t8]

b) Explain three bipoiar limb learj ;-rnd three unipolar limb leads rvith refererice to 12
leads ECG electrode configuration. Describe the procedure for ECG recording andmeasuremeilt. 

tS]
-1. a) List thc benefits and uses of EN,IG. Dittereltiaie ulrrasonic bioocl flow meter and

eiectromagnetic hlood flownieter. Explain the principie anrl working procedure ior
Thermal conr.ection blood flow. t8l

b) List tlte ciiagnostic medical imaging system. Explain the v,,orking ot'L-Ray maehjne
r'.'ith furrciional diagram. Describe the industrial appiication of X-Ray machine . Ig]

a) What are the features of {lltrasonic waves? Describe how echo is produced in the
gener:rtion of ultrasound. Draw and explain lhe btrock diagram of C.f sia**r. tg]

b) Describe the principle of MRI rnachiiie" Describe the t.vpes of cliaiyzers. Explain how
lithotripter machine works with diagram tgl

Write short nctes on: $xa)
a) Cardiac paceiriaker vs Defibrillator-b) 

Telemedicine architecture
c) Su,bsysfem of Telemetry
d) Electnr al safetv and hazards

l.

2.

4.

5.
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I
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Candidates are required tc gi','e their arrswers ln their own wo
Attempt All cyues t ions.
The Jigures in the margin inciicale ru$ Mqrfts"
As:;ume suitable data if ne.ce,s,rary"

i. a) Design a ccrnplete PC.Based ECG Machine with most indispensabie cornponents *t
describe its function briefly. How would you transmit an ECfi signal of a patient ti'r

the centratr mr:nitoring urrit? Shorv the connection diagrarn of three limb leacis. ii0l
b; What is ventricular febrillation? Define cardinal cutput, & stroke vriume. Diat, a

circ,uit diagram of If,C Defibriiator niachiue md describe its firnction. [{.j

a) Horr,, basic pulse echo apparatus coordinate with transmitter circuit to generate iarge
aniplitude cf pulses ancl utiiize it to view on the display monitor {cr A mr:de ami B
mode drspla.v format. ISI

b) \&lhat is CT? F.xplain scanning system of C'I machine rn'ith compiete schematic
layout. What are the four rnajor differences betw.een CT scan and IyIRI system'i 18]

a) What is the princrple of generation of X-Ra-y in medi{rine? I}esign cornplete ftinction*i
X-ra,v machine with suitable diagram. i{ow X-ray nrachine is used in rririea
Angiography to assess the blood flou,at the biood vessel? i8]

h) Wha.t t3'pes of transducer is used in Liltrasonic blood flou,iaeter? Draw its eq,;ivalent
circuit. By the help of this transducer how one can measure the btrood tlorv in oertain
blood vessei? LSj

a) What are the differences betrneen EEG and EMG? Wliat types of Eiectrodes are usecl

to record these signals? Expiain EMG recording techniqr.res u'ith sonie of, its

5. a)

applications.

What is Artificial kidney? Ilov; it r.vorks as a mass exc:hauger during application in
inedicine? Draw a layont plan for ES$/L rcachine based ori electro-hydraulic
principle"

What is small value of current? How a hear:t patient who is directll, under
catheterization procedure is protected fiom this current? If proper gror-indirrg between
rnetallic part and sources is done. hor,l'much vaiuc of smail slu:rent will ilou, through
a patient? Assume the value of srnall curent & patient resistance.

Write short notes on: {Any two)
(i) \,{RI system
(ii) Resting & Action Potentials
(iii)ldan Instl'Lrmentation SSrstem & their objectives.

t8l

tal
L(rl

b)

b)

[6]

[5x2]

u rFIffiARY

**.rF

Exam. ' l'" ' ':'' RggUlrl1n.'.,,, "r'., 11r,.rr ':;1.-l.rl i
Level BE Full Marks 80

Frogramme BEX, BCI Fass Marks 32

Year / Part Iv- /i Time 3 hrs.



I l'turlrruvA\- LlNlvEItstT y
, INSTITUTT OF ENcINEERING

Exanrination Con trol Diyision
2076 Ashrvin

BE IT;nGE'm'
Year / Part

*

Sub,

Candidates are requircd to give lheir ansri,ers in thcir
Auenpt l!!questions.
Thefigures in the ntargin indicate {ulf lfnrks.
Assunte stritahle data if nece.sscr;,. 

.-..".-"."--

1. a) Diffbrcntiate invasiye and non-invesivc instrumcntations s1,slcm. Explain tlie differcntproblenrs encountcred *,liile measuring a living ;t;;;;;
b) Define Ncrst Eqrration' Describe Pol.rization, I)cpolari;:,tion and li"epolarization withsuitable diagram.

2' a) Define [inthot'en's ]aiv. Describe ijCc nSvejo-rnr. Explain three unipolar Iirnb Ieadsand six uniporar chcst lead configurations for ECG measurement.
b) Define evoked potc*tial. I)esribe three muscle relaled ciseases. Explai, the differcnttypes of brain rvaves in nonnalEEG.

3 a) 
l]:3;,:,:::;1111:.y,:: "_:r, 

macrri,re dificrs from cr_scan nractrine? rxplain rhe'11'rrI'rrri5 itriu pl"occsstng s\rslcnl of CT-:;can maclrinc rvith comple tc cliagrarrs.
u) 

,llli:,,i:.,.1:nor',,r,or 
nrachine? Diltcrcnriarc ber,,r,ee, carciiac pacemakcr ancluu r i ur r r rriiiol rnachine. Describe diffcrcnt tlpcs clf clial),zcr.s.

4' a) Dia"r' tl:c irciritccture of Tcicmedicine. De.scr-ibc tirc clcments 
'f telenictry s).stcm-ij.rplain single channel raclio telemetry system.

lt) \l/hat are the adr''rntagcs anil ciisadi,rntages ol clectr.onragnctic blood 1l0r,i, metcr?Lixplain erectronrag,ctic br oo, fl o,"r, nrstc:r ivit' ci iagrani.
5. \\rritc shotl notes on:

a) l,eCragc current md protection system
b) Ivlcdical Instrumentation sl,stcm
c) Strajn guage
cl) i\{agnetic Resonancc Imaging

i8l

t8l

t8l

l8l

r.e l
t .,]

t8l

r() I
Lol

f o r

lo l

14x4l
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I;ull IIarli.s llO

Pass i\'larli.s l2
'l'irire I l.,in.

,Srff-ec-1. ; B i9-it4 edi ca i I ns l n.nxcnrili i on ( ll l t: t t i t, t: l) ( 8.\'i ) i 0 3)

./ Canclidates arc rcclr:ired to give tlieir ilnsr.;e rs in tlrcir ou,n
,/ .4{trntyt .-lll questiorts.
,/ 'l'he.figures itr tht ntargin indic*te {y!!lll"Ukl/ Assttntt: suitabla duta if neussary.

I L) I)ii'lil.enii:tic inviisive ll:lil nor.r-ir:',':l:;ir'.^ instrr::ltntatirin s\,.rtcnl. Explain the prohir:::s
r',itile inelstrlirtg a Jir inr.: svsi,:rt: i'lr.lviclr the possibltr solutittns to ot,el'0oi:rc thc
;rroblc:ms cncrluntererj 

t,Bl

hl \\'lit i.r I'iunibrlnce pollrizeti rt rusi'.) Uxprllrin the t-lii'iurunt typu:i ol Lrir;-j:oltntial
clcr:irocies along tvilit tltt ttir.livalcnt c:ircuit ol bio-i:oteliial electrocle inierface tS I

r) Dullne piezoelectricit,v. [:xplain lhc piezoclrrtrtric transc]ucer u,ith outprrt \i,,Ave
tliitsrattts. i,ist thc trionti'.licll applit:rltrr-rns ol-pir-'zoelcclric tmnsciucu:r. tS]

t,) I)ill::c Littthi,r'i'tt's l:lr', F:,pl;'i', iir: 12-lcltl ilCG c()nflgllrations u,iLlr suiiable
riiagrams. , [S.l

i:) '1. 1l:tt ".tiulr.Lli sllii: r'isi.t;:l .-r'rtk::ri r:irir';:i;:.i. Lr.:lrlr::t:h: il ill,r,:.ii l',;.:' r,lL-ii-:r i';i"tr,.cs

irr nonnill Eil(i. List nu1 tiu rLse arvl brnellis ol'l:\{G, iill

2

1-\

ty,pe r,a,,ith cicar cliagrtuns. tB l

i.) Dcsiribe tirc fi equcirc',' tiivisio;r nruliiplc clirrn.nel tclt:nre iry svsleln. l)rarv the
r::'il:i',rcir::e of-iclclrc,-liciirc slrr,.rri:rr; ti -- lrlcnri.li,iitt Lrr;it L:r:d basc r.::tit. tiii

-5. \\rrite shurt notcs tin; 14,'-ll

Principle of ft4ltl arld Nl!1ii.
Cl'-Scan h.{achinr:

I:Icctrical clistlibutron systcrn in hospilel
I *rkrrge crrrrcut und its l.r,pc

Dc:s;ci-ibe the ultraso:tic hloc,d florv nrcter. Irxplain thc operation r.rl'X-rzrl,rlachine
rvitlr its hiirctir:nnl diitltiu:u. Lisr orrt tlrc iipplic.iitiuns ot'X-rir1,.

I)if icrcltiatu bcirr,ee;l C.'ildiec Pactlr:irktr anJ Dcflbrillllt,rr. I-irplrin diall,zcl anrl its

l()rIa, I

il
ii)
;;i\

I t')

1.**

I



i',t,t,,i.
L,e r,c I

?.

h) \\rhnt ;lre the tiillerenci: bct\\.een lltaoro shock
plrl,siological cifucrs oielcctricitr'.

.5" \\ilite -shon notes 0n: (any tu,o)

it J'clcrirrdicine u.sinc nrobile ctrnrurr-inicatitin
i .l Rcstirrg potential and action ;rotrrrtial
i,i) EE(i recording teclir:ique and its instruntenr

26,1 [{ll}ilLi\r11\t;r-t\rF.RSIl'\'

lNSl'l I ti'l'li Oir l,N(ilNfilrR IN( ;

lixanri nution Control Division
2074 Chaitra 'l'inre i 3 hrs.

srthject - Iliornctliclrl Instlunrrrrtation rr:lr,t.tit,tt t,tt-.\,)50.11

'/ canclic'lates are reqtrircci to give thcir ansi.l,crs in their .wrr
'/ Alre'nt1tt All clue .rligrt.t.
,,/ The.figures in the murgin intlicutr l:"utt filarks.
/ tlssunn suitable dul* i./'nectssarl,

i. a) Shou' the difl'erellces Lret*'cctt electror-:rrc:ephalograplr ancl elcctrocarciiograph. Dcsign
an tr('0 sr"stcnt lbr thc Il leads rurcoruiins con[igLrration. Shorv t]ic connectiorr
diagrarn olthrcc augmentcd linrb ieads. 

Igl
b) \\/irat is transclttr:cr? Cia.ssi{'v ciiffcrcnt t1,pcs of transclucer in rcspect to r*eclical

allplication. Discur^s the perilrlnance characteristics o1'triinsducer in cletail. IgJ
Ii) \\"hlt is ultrasoitographl'? I;xplain basic pul-se echo apperatus u,jth its transmirler

cit'c-.ttit. Slate aPplications olboth A niodc arrd B rlroclc clisplay f'orniat. {i0l
ir) \\Iliat is C:rrcliec Iribrillatioir','llori'\'()r.r (lctect ir? I)csign DC'r.irfibrilater rn,rchine to

restorc l:CC. 
16]

ir) Expli:in thc rvorking physical principles of'all thc blr:ocl florv nlctcrs ar,ailable a'c1
t-tscrl in I:redical ap;rlication. I)cscribe bricfly mergnelic bloorl llor.v meter. ISI

:) i{cru'diai}'satc is used u"ith nrcdical gratlcr,.r,::ter iil rriixing c}ran:l.er. 1s flpry l-rroperlyitl crerhange cltitnttxr of dih':,:tr cluring diiil,"sis procedurc? I)rar,v,;.r lar,orit cliagrarn of'
I1SWI. lrased ott elcctro-h-yr-h'aLrlic methorl r"vith comprlete rnajor cornponenrs. tgl

:) Shou" tlre dillcrcnces L',e trvccu cornpi.ltcr tomorraphl, nncl ruagnetic rcsonance
itt:ngilrr: tcchniqtrc u'ith cotnplctc schcnrrtic diagranr. (ionrparc thc rvorking principlc
o1-botlr tcchniqrrcs r"r.sed in riiagnosis r,,,ith help i_rf- inrirsc reconstructiotr. I)iscr-lss the
appiications scparatcly. [l0l

lurd itt ic ro shock'l D iscuss

I6J

l8i8l

[.'ull Marks 80

***
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Prrlgramme I BnX

qr/

S u hj ect : - Iliornedical Instrurncntation ( [. la t"' t i vr: t ) (EX7 2 5 () i )

(landidates are requircd to givc thcir ansr.r'ers in their orvrr

..1 t ! t' ttt pt,4 I I t1 rtt t. I i rt n.r.

7lr'/i51ra'e.i irr tht nutrgin indirutt It'u{{ }:[afk-v.
.,! s.r t t m e s u i t a lt I e t{ a I * i { ne c: tl.t.ict/'}'.

iiJ l)e tine thc tunns biomedical cngineering and biometrics. l)iscuss about the f'actors to
hc considcrr:d to design thc nrcdical in.sin:nrcnts.

bj I-ist various classes of trio-prtrntial elec:trodes and dcscribc about thc construclion
tnd operaliirn of micro*electrodes.

a) \!'hat are activr and passivc transducers'/ l)iscuss atrout the operation piczoelectric
;rclive lranstlucer uscd in ntr:tiical ileld"

l'') \\/har is f'.C(i'/ Dcscribc ahoLrl thc various lcrds of thc E(l(i cquipmcnt.

a) Wlrat clo \,ou tncrrir b1,'L:iv{G','}l)rau,iriul cxpllin about lirc tirnctionlii biocks o{'}:lvtG
rniichine .

h) Disu:rss about thc I-ithotripsl, and its prirc:iplcs. ;\lso list the applicittion of tht:
I ithotriptcr \lrilrirtu.

a) l)iscuss airout tire iunction oi'the ullrasonic blood-llolv nrcter '',r,ith thc lppropriatc
hlock-diagrarn.

tr) [)ra*' and explain aboul L)peration oiN,{ltl-ll'lachine.

\\iritr shorl notes trn: ('Any four)

a) lr4ultichanncl'l'elcmetry
h) J'clcrnedicirtc through mohile commltnicrttittn
c) N4icro and lr,lat:ro-eiectric sitocks

d1 Protection ol'thc current slrsctptible paticnt in hospitals
c) X-trLay generaliort

I.

"]L.

-).

4.

5.

l2i 6]

t8l

I )--61
t-

[]+61

t ot
l')l

l8l

18l

t8l

[.1xal
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i Exam.

Subject: - Biomedical Instruction (Elective I) (8X72503)

,/ Candidates are required to give their answers in their own u,ords as far as practicable.
,/ Attempt All qttestions.
,/ All questions carry equal marks.
./ Assume sttitable data iJ necessaty.

1. a) What are the six areas of engineering contribution in biomedical field? Design a

complete set-up to transmit an ECG signal of man under investigation to the rnain

monitoring unit for ICU in the hospital. What would be the most indispensable

components that you need to complete this system?

"Bioelectric potentials are actuaiiy ionic voltages produced as a result of electro-

chemical activities of certain special t1,pes of cells," how? Plot the waveform of bio-

potentials. Discuss and compare betu,een absolute refractory period and relative

refractory period.

Compare cordial fibrillation with the normal cordial rhy'thm by plotting normal

characteristics of electrocardiogram. How external surface electrodes are used to

activate an instrument to restore a normal cordial rh1'thm. Explain with functional

diagram.

2. a')

3. a)

b)

4. a)

b)

5. a)

b)

b)

aaa'

b) Why SA node is called pace-maker of the heart? What are the basic components

involved in designing a PC based system? Design PC based ECG machine and

explain the function of each unit.

What are the physical principle used for designing magnetic blood flow meter? How

magnetic blood flow meter is used to detect blood flow in certain blood vessel? How

blood flow is estimated by radiographic technique.

What is the basis of generation of ultrasound? What is wave equation? How basic

pulse echo apparatus is used to visualize various organs of the body? Explain briefly.

What are the system components of MRI system? How it detects the nuclear

magnetization iignal and generates an output signal for processing? Explain with
complete diagra*r.

What is dialyzer? Describe its function. How waste products are culled in
Halmedialysis machine? Explain with necessary diagram.

How shock-waves are produced to reduce a. kidney stone in electro-hydraulic

lithotripter system? What are the main components of a lithotripter system?

Write short notes on:

i) EMG recording technique
iD Safety aspectq of medical instruments
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Assume suitable data if necessary.

a) What is wireless telemetry? Discuss the five objectives of man-instrument system in
the context of wireless telemetry system. Design a complete set-up for the single
channel telemetry system and explain briefly.

b) Why SA node is called pace maker of the heart? Describe the typical characteristics of
the normal electrocardiogram. How one can record ECG by using bipolar leads
(leads I, II, and III) and also the chest leads (Vr, Vz, V:, V+, V5 and V6)?

a) Explain electrode theory. "The bio-electric potentials associated with muscle activities
constitute the electromyogram". What types of electrodes are used to record these
potentials? Explain with all necessary diagrams.

b) Describe the principle of generation of ultrasound. How basic pulse echo apparatus is
used to visualize various internal structures of the body? Explain with schematic
diagram.

a) What are the differences between haemodialyer and lithotripter? How shock waves
are produced to reduce a kidney stone in lithotripter system? What are the main
components of a system?

b) What are the main differences between CT-Scan and MRI systems? How MRI system
component detects the nuclear magnetization signal and generates an output signal?
Explain with necessary diagram. What are the major system components of MRI?

a) What are the physical principle used for designing magnetic blood flow meter? How
magnetic blood flow meter is used to detect blood flow in certain blood vessel? How

l.

blood flow is estimated by radiographic technique.

b) What are the differences between X-ray machine and nuclear medicine machine?
How low level "radiation (Radioactive isotope) tracer detection device is used to
measure target organ function? Explain.

5. Write short notes on:

a) Safety aspects of medical instruments
b) Hacmodialysismachine
c) Scanning system of CT-Scan machine
d) EEG recording technique

2.

4.
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