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BHAVAN'S VIVEKANANDA COLLEGE
of Science, Humanities and Conrnerce, Sainikpuri

Autonomous College Affiliated to Osrnania University
Reaccredited with 'A' Grade by NAAC

Syllabus - B Sc II Year Physics
W.e,f the acadcmic y earl. 2025-26

Semester Ill
Coursc name: Electromagn€tic Th€ory Course Codc: PH323 (60 IIouN)

HPw:4 CREDITS:4
Course Objectives: This course is desigfied to

COBl: infer the concepts of Electostdtics.
COB2: interpret the cohcepts of Magnetostatics.

COB3: understand the concepl\ ol Electrofiaghetic induction a d properties o/-

e lec t ro n a gn e tic v, ave s

COB4: anafue phase relation between curre t and voltage in R, L, C & their (a lbinations dnd
the implicdtiotls

Unit -I (15 hrs)
Electrostatics (7)
Elcctric field- Concepts of electric field lines and electric llux, Causs larv (lntcgral and
differential form), application to Iinear, planc and spherical charge dishibutions. Conscrvative
nature ofelectric field, lnotational lield.

Electric Porential (8)
Electric potential- Concepts of electric potential relation between clcctric porentiil and
electric field, potential energy of a systcm of chargcs. Energy density in all eleclr'ic field.
Calculation ofpotential from electric field for a spherical chargc distributlon.

Unit-ll (15 hr,
MBgnctostatics (7)
Concept of magnetic field and magnetic flux, Biot Savart's law, magnetic field induction (B)
due to a straight currcnt carrying conductor, Iorce on a point chargc in a magnctic ficld.
Properties ofmagnelic field induction B, curl and divergence ofB. Integral lorln ofAmpere's
Law, Applicatiolls ofAmpere's Law, field due to straight, circular and solcnoidal currcnls.

Magrctic ficld Intensity (8)
Energy storcd in magnctic field. Magnetic energy ir1 lerms of cuu-ent aDd inductance.
Magnetic lorce betwecn two curcnt carrying conductors. Magnetic tjeld Intensity. Ballistic
Galvanometer-Torque on current loop in a unitbrm magnetic field, working principle of B.G.,
currcnt and charge sensitivily, electronagnetic darnping, critical damping resistance
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Unit-II (15 hrs)
Elcctromagn€tic inductior (?)
Faraday's law of induction (differential and integral form) -Lcnz's law-self and mutual
inductance, Continuity equation, modification of Ampere's Law.

Electromagnetic waves (8)
Displacement cunent, Maxwell's equations - Integral and differential form, Maxwell's equations
in vacuum and dielectric medium, boundary conditions, Plane wavc equation, Transverse nature

of elechomagnetic waves. Poynting theorem.

Unit-lv (15 hrs)
Varying currents (7)
Growth and decay of current in LR, Growth and decay of charge in CR, Growth and decay of
charge in LCR circuits. Critical damping.

Alteruating currents (8)
Altenating culaeDt relation between current and voltagc in purc R, C, L, RL, RC aud RLC vcctor
diagmms, Power in ac circuits. LCR series and parallel resonant circuit Q-factor AC & DC
motors-single phase, three phase (basics only).

Course Outcontes: By llte end of this co $e, the sttalent Nill be nble to

CO1: become cognizant qllitndamenlals oj ol E[ectrcstatics

CO2: apply the variou-\ in the design Ballistic Galvanoneter usitg lhe co cePts ol Mognetisnl

CO3: analyze the Laws ofEMI an.l validate the inadequacy ol Ampere'.s Law

CO4: construct various cirtuils using R, L, C & their co bi dlions and assess the Q.facbt- and

Power i ac circuits

T€xtbooks:
l. Third ycar Physics, Telugu Akadetni
2. Electricity and Magnetism, D.N. Vasude'ta. S. Chand & Co.

3. Electricity and Magnetism, A S Mahajan, A..Rangwala, Tata Mc. Grarv-Hill Educatiort.

4. Electricity and Magnetism Brijlal and Submmanyam, Rard, Prukttthan Muntlir
5. Berkeley Physics Course, Vol.ll, Electricity and Magnetism Edward M Purccll, Ire

McGraw-Hill Companies.
6. Fundamen(als ofelcctricity and rnagnetism, Arthur F. Kip fM.Gr4',r-Hill, 1968)

7. Elect city and magnetism, J. H. Fewkes& John Yarwood. Yol. I (Oxlbrcl Ul1iu Press

t99t ).
8. lntroduction to Electrodynamics, 3rd edition, by David J. GriIliths, (Benjamil Cunrmings,

1998).

9. Electricity and magnetism, D C Tayal, Flintalaya Publishing llouse,1988
l0. Elcctromagnetics, Joscph A. Edminister 2nd ed. New Dclhi. tula l'tccra\l HiI| 2006
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Semester III
Course Name: Electromagnetic theory Practicals

HPW: 3

( oLrIsc (lLidc: I'll323l'
CREDI'r'S: I
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To detennine the (a) current sensitivity, (b) charge sensitivity, and (c) Critical Damping
Resistance CDR ofa B.C.
Figure of mcrit and Voltage sensitivity ofa moving coil galvanometer.

Conversion ofmoving coil galvanometer into voltmeter and ammctet.
To draw the B-H curve of transformer core aod detennine Inagnetic constants & energy

Ioss.

To variation of magnetic field in a solenoid with current, number of tulns and

distanceusingGauss probe.
To study thc variation of magnetic ficld with distance along thc axis of a circular
coil/Solenoid carrying cunent by Stewart and Gee's mcthod.
Determiration offrequency AC source using Sonometer.
RC circuiFDetermination of time constant
LCR series CircuiFDeternination ofresonant frequency and Q-lactor
LCRparallel Circuit-Determination of resonant frequency and Q-lactor

Cou$e Outcones: B)) the end ofthit course, the student will be oble to

COBI: u derstand concepts ofelectromagnetisn lhra)ugh electro ugnetic reldted experintents

COB2: infer AC respo se h1 L C R circuils.

l{ecommcDded Books

l. B. Sc Practical Physics, C L Arom, S CHAND & Conpany Lxl.
2. B. Sc Practical Physics, Hamam Singh Dr P S Hemne S. CHAND & Coupany Ltd.

3. Advanced Practical Physics, B. L. Worsnop and H. T. Flint,hid P,/b1l.shit1g Hou5e, New

Delhi.
4. A Text Book ofPractical Physics, Indu Prakash and Rarnaktishna. Kitah lvlahal-
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Reference Books:
l. Electricity and Electronics, D.C. Tayal, flimalaya Publishing Hou:'c.
2. Electricity and Magnetis , C.J. Smith, Edlrat'a Arnald Lkl.
3. Electricity, Magnetism with Electronics, K K Tewari s. Chantl & Co.

4. General Physics, Douglass C Giancoli, Prentice-Hdll, [nc, Ne],J Jersey.

5. Introduction to Physics for Scientists and Engineers, F.J Ruche, Mccraw Hill.

Course Object es: This cou$e is designed lo
COBI: dewlop hands-on experience on eleclromognelic related experinutts.

COB2: pro de insights AC response in L C R circuils.
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BHAVAN'S VIVEKANANDA COLLEGE
of Scicncc, Flumanities and Cornmerce. Sainikpuri

Autonomous College I Afliliated to OsDlania University
Aocredited with 'A' Grade by NAAC

(To be implemented for students admitted from 2020-21 onrvards)

Skill Ilnhrncenrenl Coursc

Semester III
Course Narne: Experimental Methods and Error Analysis

Course Code: Str323 (30 Hours)

HPw:2 CR.oDt'ts:2

Course Objectivesr This coarse is designed to

COBI : familiarize the bastcs of errors and their importance in experi ents.

CO82: introduce the concepls ofstatistical analysis of erors and tlteir elinination

Unit-I (lshrs)
Exp€rimental methods

Least count of instruments, Instruments for measuring lrass. lcngth, til c. anglc, curre.t.
voltages. Fundamental units. Precision and accuracy of nreasurenrents, sorLrce of error in
measurements, necessity of estimating elrors, types of erors, rcading enor of instlument,
calibration enor, random crror, systcmatic crror, significant digits, ordcr of magnitude and
rounding of numbers, rounding error, absolute and relative erors, e ors of computation-
addition, subtlaction, multiplication, division, eror in power and roors, Propagalioll ofeflors.
analysis ofdata, standard deviation, calculation ofmean value.

Unit - II (15 hrs)

Statistical Analysis of errors
Mean, Median, Mode and standard deviation, standard deviation ofmean, Least squares fitting,

Normal djstribution, cova ance and correlation, Binomial distribution, passioD distribution, ohi

square test

RefereIlce Books:

L Thc Theory ofenors in physical measurements, J C Pal, -ly'e', central book age cy-2010

2. Data reduction and error analysis for physical sciencc, DK Robinson and P R Bevilgton,

Mccraw- Hil I Education.

{ \,,,\'l
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Course outcomes: Upa conlplction ofthis cotu'se shulen! .,ill be able to
COl: illplenpnl estintation ol errors in fieastreuent oJ physicol q antilies.
CO2: appl, statislical nelhods to eliminate erft)rs.
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BHAVAN'S VIVEKANANDA COLLEGE

of Science. Humanities and Commelce, Sainikpur i

Autonomous Collcge IAfliliatcd to Osmania University
Accredited with 'A' Crade bY NAAC

(To be implemented for students admitted from 2020-21 on\vards)

Skill Enhancement Course

Semester III
Course Name: Basic Instrum€ntatio[ Course Code: SE323A (30 Hours)

HPw:2 cRxDITs:2

UniFI
Basics of Measurements

(15 hrs)

lnstrume[ts accuracy, precision, sensitivity resolution range etc. Errors in mcasurcments and

loading effects. Multimeter: Principles of measurement of dc voltagc and dc ou enl, ac !oltigc,
ac cu(ent and resistance. Specifications ofa multimeter and their significance.

llectrorlic Voltmeter
Advantages over conventional multimeter for voltage measurement with respect to illput

impedancc and sensitivity. Principle of voltagc, measuremcnt (block diagram only).

Specifications ofan electronic Voltmeter/ Multimeter and their signiticance- AC ,nillivoltmeter:

Type of AC milli voltmeters: Amplifier- rectifier and rectifier-Arnplitier. Block (liagran ac

millivoltmeter, spccifi cations and thcir signil'icance.

Cathode Ray Oscilloscope

Block diagram of basic CRO. Construction and Working of CRT, Electron gun, electrostatic

focusing and acceleration, b ef discussion on screen phosphor, visual persistencc aDd chetlical

composition. Time base operation, synchronization, tiont paDel colltrols of a CRO'

specifications ofa CRO and their significance

Use of CRO lbr the mcasurement ofdc and ac voltage, frcquenoy, tinrc period. Special fcatules

of dual trace, introduction to digital oscilloscope, probes. Digital storage Oscilloscope: Block

diagrarn and principle ofworking.

unit-Il (15 ht's)

Signal Generators and Analysis Instrum€nts

Block diagram, explanation and specifications oflow tiequency signaI genetators, pulse

generators, and function generators. B efidea for testing, specitications, Distofiion t'actor metcr'

\1'1
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Course Objectivesr This cource is designed lo

COBl: enable the students to get liu iliar with ba"^[(: ?lc(triLul i]tslt'ttttt( t.t.

CO82: lamiliarize signd generatots oncl digil4l instr tnents.

wave analysis.



Digital Instruments
Principle and working of digital rneters. Comparison ofanalog and digital instr.lrnrents.

Characteristics of a digital meter. Working principles ofa digital rrctcrDigitai N,lultirreter: Block

diagrarn and working of Digital multimeter, Working principles of time interval, frequency and

period measurements using universal counter/fiequency counter, time-base stability, accuracy

and resolution.

Course Outcomes: Upon completion ol this course sludent r,ill be oble 1a

COI: becone uccuslt)ned to use t)f basic ellctriaal inslrunats-
CO2: qda?t the use ol'signal gcnerators and digilal hlsu'uncnts-

Reference Books:
l. A textbook ofElect calTechnology,BLTheraja,S. Chancl &Co.
2. Performance and design ofAC machines, M G Say, ,aBS rrr?.
3. Digital Circuits and systems, Venugopal, Tata Mcgra$, Hill-2011.
4. Digital Electronics, Subrata Ghoshal, 5p ringer-2012.

5. Electronic Devices and circuits, S .Salivahanan and N S Kumar, 3'd., Tata Mcgt.tw Hill-
2012.

6. Electronic Circuits: Handbook ofdesign and applications, U. Tietze, Ch. Schenik. Springer-

2008.

7. Electronic Devices 7/e, Thomas L Floyd, Pearson India-2008.

U,t1
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HPW:,1

Unit-I (15 hrs)
Waves in Strings (7)
Transverse wave propagation along a stretched string, general solution ofthe wave equation and
its significance, Expression for velocity, modes ofvibration of stretched string clamped at both
ends, overtones, energy tmnsport, hansverse impedance.

Waves in Bars (8)

Longitudinal vibrations in bars wave equation and its general solution. Expression for vclocity.
Special cases i) bar fixed at both ends ii) bar fixed at the midpoint iii) bal free at both ends

iv) bar fixed at one end, free at other end.

unit - II (15 hrs)
Interference (7)

Coherence, tempoml and spatial coherence, conditions for Irterference of light
Interference by division of rvave front: Young's double slit experiment, Theory of
interfcrcnce. Fresnel's Bi-prism: Dctcnnination of wavclcngth of light, dctcrmination of
thickness ofa transparent material. Change ofphase on reflection, Lloyd's mirror experiment.

Interference by division of amplitude (8)

Oblique incidence of a plane wave on a thin film due to reflected and transmitted light (Cosine

Iaw), Colors of thin fillns. Non Reflecting films, Interi'erence by a fiLu rvith t\vo non-parallel

reflecting surfaces: Wedge shapcd filur, determination of diameter of wire. Newlon's rings ir1

reflected light Detennination of wavelength of monochromatic light. Michelson's

Interferometer: Types of fringes, Detennination of wavelength of monochromatic light,

Difference in wavelength ofsodium Dl, D2 lines and thickness ofa thin transparent plate.

unit III (15 hrs)

Fraunhofer Diffraction (8)
Introduction: Distinction between Fresnel and Fraunhofer diffraction. Fraunhofer diffraction:

Diffraction due to single slit and circular aperture, Limit of resolution Fraunhofer diffraction

due to double slit, Fraunhofer diffraction pattern with N slits (diffraction grating). ResoJving

Powcr of grating-dcrivation. Determination
incidence ruethods by using diffraction grating.

of wavelcngth of light nounal and obliqLrc
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BHAVAN'S VIVEKANANDA COLLEGE
of Science, Humanities and Commerce, Sainikpuri

Autonomous College lAffiliated to Osmania University
Reaccredited with 'A' Gradc by NAAC

Syllabus - B Sc II Ycar Physics
W.e.f the academic yearl. 2025-26

Semester IV
Course Namc: Waycs and Optics Coursc Code: PH423 (60 Hours)

CREDITS:,I

Course Objectives: This course is desig e.l to

COBl: explain theJ ndamental concepts of\laves ir stifigs and bars.

COB2: understand the concept of inter{eren e.

COB3: infer the concept ofdiffraction.
COB4: describe methods ofpolarization dnd its applications.



Fresnel's Diffraction (7)
Fresnel's halfperiod zones, area ofthe halfpe od zones. zone plate - Comparison ofzone plate
with convex lens, Phase reversal zone plate. Diffraction at a straight edge. Distinction between
intcfcrence and diffraction.

Unit - Iv (15 hr9
Polarization
Methods of Polarization, Polarization by reflection, refraction, Double rcfraction, selective
absorption. Scattcring of light, Brcwstcr's law, Malus law, Nicol's prisnr - polarizcr, analyzer'.

Refraction of plane wave incident on negative and positive crystals - Huygens explanatioD.

Quarter wave plate and half wave plate. Babinet's compensator: Optical activity. Laurent's half
shade polarimeter - analysis oflight.

Course Oulcomes: By lhe end oflhis course,lhe sluderl will be able to
CO l: use the concepts ofwaves in varions applicalions like musiccll hlstt'tu1lct1ts.

CO2: apply knowledge ol interference to calculate tlte wavelength ofno ochtotratic ralliation-

CO3: discrininate bet$)een the Frestlels atld FraunhoJbr dilfraction.
CO4: analyze the dif.ferent nodes o.fpolarization oflight.

Textbooks:
I . B.Sc First year Physics, Telugu Akadeni.
2. B.Sc. Second Year Physics, Telugu Akadeni.
3. Optics, Ajoy Ghatak. The McGra$,-Hillcontpanie.s.
4. Optics, Subramanian and Brijlal. S Chand & Co.

5. Optics and Spectroscopy, R. Murugeshan and Kiruthiga Siva PftsaLh. S. Chctn.l & Co.

6. Fundamertals ofOptics, Jenkins A. Francis and White E. Hawey, McGraw Hill Inc.
7. Fundamentals ofPhysics, Halliday, Resnick, and Walker C, Wiley India Edition 2007.

8. Waves and Oscillations, N. Subramaniyam and Brijlal l1kas Publishing Holtse Pti).tte
Ltd.

9. Waves and Oscillations, S. Badami, V Balasubramanian and K. Ranla Reddy Orierit
Longman.

10. The Physics ofWaves and Oscillations - N K Bajaj, Tata-Mcct|lt) HillCompany Editiort,
2008.

l1 \
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Refcrence Books:
l. Optics, Eugene Hecht and A R Gancsan, Pearson Ecluttrliott lttditt-
2. Understarding optics, M K Sinha fald Mccraw Hill Edtration Pvt. Ltd.
3. Sears and Zemansky's University Physics, Hugh D. Young, Roger A. Freedman. Pedrson

Educatio n E levent h Edi lioi.
4. Fundamentals ofPhysics- An Introduction, Sanat Kumar Challerjee, Narcsa Ptrblicaliotts

5. Feynman's Lectures on PhysicsVol. 1,2,3 & 4. Narosa Ptrblications
6. Physics Laboratory Manual, David H Loyd, Brook/cole Ceneage Learning.
7. The Physics ofVibrations and Waves, H. J.Pait, lohn Wilq)ond Sons.

8. Fundamentals of Physics, Alan Giambattista el al, Tata-Mccral' Ilill Co1ry)ary Edilion
2008.



Semester IV
Course Name: Waves and Optics Practicals

HPW: 2

Coursc Codc: PH423l'
C ltEI)lTSi I

Course Objcctives: Tltis coufie is .lesighed to

COBl: develop hands-on experience in etperimetlts based on intettbrcnce, dilfi'dction and
polarIzcttIon-

COB2: provide insighls inlo concepts ofidres dnd oscilldlion in stri gs.

l. Determination ofrefractive index ofa glass and liquid (Boy's Method).
2. To obtain the Refractive index of the material of the prisn by dctermining thc angle of

minimun deviation frorn thc I-D curvc.
3. Detennination ofdispersive power ofa prism.
4. Detennilation ofthickness ofa wire-wedge method.
5. Determination ofRadius ofcurvature ofa given convex lens- Newbn's rings.
6. Determination ofwavelength oflight using diflraction grating rninimum deviation method.
7. Wavelength oflight using diffraction grating - normal incidencc llrcthod.
8. Detennination ofwavelength ofa given Laser light usil1g difliaction i{ating.
9. Study ofoptical rotation using polarimeter.
10. Verilication ofLaws ofa stretched string (Three Laws).
I L Velocity ofTransve$e wave along a stretched string
12. Dctcnnination offrequency ofa bar- Melde's cxpcrimcnt

Course Outcomes: B), lhe end ofthis course,lhe sta.lent will be thle lo
COBI: tndentand concepls ofinlerfere ce, di.fraction ancl polarizdtion lhrough rclaled

expetiments.

COB2: iderpret waves in strings.

Rccommended Books:
L B.Sc Practical Physics, C L Arora, S. CHAND & Conrpcrnv Lttl.
2. B.Sc Practical Physics, Hamam Singh Dr P S Hcnlnc. J'.CHIND & Conpany Ltd

t? It l*
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BHAVAN'S VIVEKANANDA COLLEGE
of Scicnce, Humarlities and Conrmerce, Sainikpuri

Autonomous College lAffiliated to Osrrania University
Accrediled with 'A Crade b), NAAC

(To bc implemented for students admittcd from 2020-21 onlvards.l

Skill Enhancement Coursc

Semester Iv
Course Name: Electrical Circuit Nehvorking

HPW: 2

Coursc Codc: S0423 (i0 ltours)
CREDI'I'S:2

Course Objectives: This course is designed to

COBl: enoble ll& slutlents to get.lafiiliar with basic electrit'al circuit elements, schematics

ofelectrical drawing, identify current low ancl voltage dt<tp.

CO82: protide hands on experience to eleclrical wiring anl o,pes oJ ptotedion to be

employed for elect rical ci t'cui ts -

Unit-l (15 hro
Basic Electricity Principles
Voltage, Cunent, Resistance and Power. Ohrn's law. Series, parallel and series-parallel
combinations. AC Electricity and DC Electricity. Familiarization with rrultimeter, vollmeter
and aDxneter.

Understanding Ilectrical circuits
Electric circuit elements and their combination. Rules to analyse DC sourced electrical circuits.
Current andvoltage drop across the DC circuit elements. Single phase and three phase

altcrnating current sources. Rules to analyse AC sourccd clcctrical circuits. Inductancc,

capacitance, and impedaDce. Rcal, irnaginary aud coDlplex po\{er cornponcnts oi Ac source.

Power factor, Saving energy and money.

Electrical Drawing and Symbols
Drarviug synbols. Blueprints. Rcading Schernatics. Ladder diagrarns. Elactrical schematics.

Power circuits, control circuits. Reading of circuit schematics. Tracking the coDnections of
clements and identifuing current flow and voltage drop.

Cenerators and 'l'r nsformels
DC power sources. AC/DC generators. Operation oftransformerc

Unit-II (r5 hr$

Electrical protection

Relays, Fuses and disconnect switches. Circuit brcakers. Ovcrload devices Ground- lault

protection. Grounding and isolating. Phase rcversal surge protcction' hrtcrfecitlg DC ot AC

source to control elements (relay protection device)

r'::l;tsIiffian

Electrical wiring
Difl'erent types of conductors and cable. Basic ofwiring- starand delta con

and losses across cables and conductors. Instruments to measure cu ellt,

CHAIRPER3SN
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ncction. Voltage drops
e, power in DCt,ol



and AC circuits. lnsulation. Solid and stranded cable. Conduit. Cablc trays. Spliccs: wire nuts,
crimps, terminal blocks, split bolts and solder. Preparation ofextension board.

Course Outcomes: Upon conpletion ofthis course stuclenl will lre tble to

COl: unclerstancl basic electricol circuit elefients, schemdtict of'elcctt i.al dru1Ni g, cltnent

low and voltage drop.

CO2: lo understand basic electrical viring and types ofprolectionfor electrical circuits-

References Books:

l. A textbook ofElectricalTechnology, B L Theraja - S Chuntl & Co

2. A textbook of Electrical Technology, A K Theraja

3. Pertbmance and design ofAC machines, M G Say - ELBS Edn.
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BHAVAN'S VIVEKANANDA COLLEGE

of Scicnce, Humanities and Commcrce, Sxinikpuri
Autonomous Collcgc lAffiliated to Osmania Univcrsity

Accredited with 'A' Grade by NAAC
(To be implemented for students admitted from 2020-21 onrvards)

Skill Enhancemenl Corrrse

Semester IV
Course Name: Circuit Simulation Course Code: SE423A (30 Hours)

CREDITS:2

Course Objective.. This coune is desigted lo
COBl: faniliarize the studetlts lrith the Pspice sinukttion put.kugc

Unit-l (15 hrs)
Introduction to KVL and KCL - applying KVL ard KCL to simple D.C Networks.
Introduction to Pspice Simulation -opening, saving and closing rhe Schcmatic ijles Tool
bars - Selection of Components, placing the contponents on the schentatic. drat,ins and

labelling rvires, scrics and parallel conncctions, placing the D.C and A.C sources ard ground
symbols, setting up analyses, simulation of circuit, viewiig rcsults, viewing bias point
voltagcs and currents, showing voltages and cuficnts.

Unit-II (15 hrs)
Analysis D.C sweep, A.C Swegp and Transient analysis. Simulation ol V I charactcristics
ofa Resistor with D.C source, RC transient and fiequency response, RLC selics and pl|allcl
circuits with A.C source. V - [ characteristics of a p n junction diode - static and dynamic
resistance calculations. Digital logic gates - verification oftruth tables.

Course Outcome: Students will be able to learn
CO I: usage of ftual components and instrunents
CO2: to ake si lulated measurcne,is. They will become policie it (lesigtli g atld testing

sinrplc Dryitol ond Analog cit cuits.

Recommended Books:

L lntroduction to Pspice using Orcad circuits and Electronics, Nlohanrmad H Rashid,

PHI Leartlitlg.
2. Spice for circuits and Electronics using PSpice, Mohammad H Rashid, PHI Learnitg.

\
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BHAVAN'S VIVEKANANDA COLLEGE

ol'Science, Humanities and Conrmcrcc. Sajnikpu
ALrtonomous Collcgc lAffiliated to Osnlania University

Accredited with 'A Grade by NAAC
(To be implemented for students admitted from 2020-21onrvards)

Skill F.nhrrrc ment Course
Semester lV

CourseNamc: Biomedical Instrumentatioo CouNe Code: SE,l23R (10 llours)
HPW:2 CREDITS:2
Course Objectites: This coatse is .lesig el to
COBI: pruvide insights into the neesurement ofhiological non-elech'ical pttrameters
COB2: underctand the acquisition and a alysis of electrical parameters associated with

major body syste s.

Unit-I (15 hrs)
Fundamentals of Biomedical Engineering
Cell and its stru0ture -Resting and Action Potential - Nervous System aDd its liLndalDeltals
-Basic Components of a biomedical System -Cardiovascular System - Respimtory Systems-
Kidney and Blood Flow - Biomechanics of Bone - Biornechanics of Solt Tissues - Basic
Mechanics of Spilal Column and Limbs - Physiological Signals and Tr-ansducers

Transducers- Selection Critcria - Piczoclcctric, Ultrasonic Transducer - Tenrperature
Measurements - Fibre Optic Temperature Sensors.

Non-f,lectrical P{ramcters Mcasurement and Diagnostic Procedures
Measurement of Blood Pressure - Cardiac Output - Hea( Rale - Heart Sound - Pulmonary
Function Mcasurcnlents - Spironreter - Photo Plcthysmography, Body Plcthystnography -
Blood Gas Analyzers, pHof Blood - Measuremcnt of Blood pCO2 pO: Finger-tip
Oximeter, ESR, GSR Measulements

Imaging Modalitics and Analysis
Radiographic and fluoroscopic techniques - Computer tomogmphy - Mlll -Ultrasolography
-Endoscopy -Thefinography - Different types of biotelcrnetly systenls Ji(etinal imaging
-lnlaging applications in Biometric systenrs- Analysis oidigital irnagcs.
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Unit - Il (15 hrs)
Electrical Parameters Acquisition and Analysis
Electrodes - Limbo Electrodes - Floating Electrodes - Pre-Gelled Disposable Electrodes -

Micro Needle and Surl'ace Electrodes -Amplitiers PreamP]iliers, Dilllr'ential r\nrpliliels,
Chopper Arnplifler, lsolation Anplifiers ECG-EEG-EMG- ERG- Lcad Systerns and
Recording Methods -Typical Waveforms - Electrical Safety in Mcdical Envilonurcnt, Shock
Hazards- Leakage Curent - Instruments for Checking Safety Parameters of Biomedical
Equipmgnts.



Lifc Assisting, Therapcutic and Robotic Deviccs
Paccmakers Defibrillators Ventilators Ncrvc aDd nuscle stimulators Diather.ny -
Hcalt Lung machine - Audio neters - Dialysers Lithotripsy - ICCU patient norlitoring
system Nano Robots Robotic surgery Advanced 3D surgical lechniques - Orlhopedic
prosthesis fixation. Simulations on synthesis and chamcterization ofnano materials

Course Outcomes: -B/ the e tl of fiis course, the sndent y,ill be uble to
COI: ifer phvsics involved in thefunction o_f the najor lrotly systcm_

CO2: be dble to fileosne biologicul electr.ical and no -electricol parctmeters

Relerence Books:
l. llandbook ofBiomedical instruntentation, R. S.Klrandpur-, Ttttu lttGrot Hill.
2. Medical Instrumentation Application and Design, J. C. Webster, Jolrr tl/ilal,url Son.r

3. lntroduction to Bionedical Equipment Technology, Joseph J Car, John M. Brown,
Peafio Ed cation, It1c.

t'l \

CHAIRPERSI'N

8n",,;P"o'i*iJ.l#.d'c.,u"g"


