
Instrumentation Engineering - IN

 ENGINEERING MATHEMATICS
 Linear Algebra: Matrix Algebra, Systems of linear equa�ons, Eigen values and eigen vectors.
 
Calculus: Mean value theorems, Theorems of integral calculus, Evalua�on of de�nite and
imfirofier integrals, par�al Periva�ves, Maxima and minima, Mul�file integrals, �ourier series.
Dector iden��es, P irec�onal deriva�ves, �ine, Surface and Dolume integrals, Sto�es, Fauss

and F reen�s theorems.
 
Differen�al equa��ns: �irst order equa�on Vlinear and nonlinear�, �igher order linear
di�eren�al equa�ons �ith constant coeLcients, Method of varia�on of fiarameters,

kauchy�s and Euler�s equa�ons, Gni�al and boundary value firoblems, par�al P i�eren�al
Equa�ons and variable sefiarable method.
 

C�omlep xariables: Analy�c func�ons, kauchy�s integral theorem and integral formula,

Taylor�s and �aurent� series, �esidue theorem, solu�on integrals.
 
vr�babiliPt any SPa�s�cs: Samfiling theorems, kondi�onal firobability, Mean, median, mode
and standard devia�on, �andom variables, P iscrete and con�nuous distribu�ons, poisson,
(ormal and )inomial distribu�on, korrela�on and regression analysis.
 
Nuo erical MePd�ys: Solu�ons of nonHlinear algebraic equa�ons, single and mul�Hstefi
methods for di�eren�al equa�ons.
 
Trans��ro  Tde�rt: �ourier transform, �afilace transform, ffHtransform.
 

INSTR�MENTATIhN ENGINEERING 

fasics �� CircuiPs any Measureo enP St sPeo sU �ircho��s la� s, mesh and nodal Analysis.
kircuit theorems. �neHfiort and t� oHfiort ( et� or� �unc�ons. Sta�c and dynamic
characteris�cs of Measurement Systems. Error and uncertainty analysis. Sta�s�cal analysis of
data and curve �wng.
 
TransyucersO Mecdanical Measureo enP any InyusPrial InsPruo enPa��nU �esis�ve,
kafiaci�ve, Gnduc�ve and fiieffioelectric transducers and their signal condi�oning.
Measurement of disfilacement, velocity and accelera�on Vtransla�onal and rota�onal�, force,
torque, vibra�on and shoc�. Measurement of firessure, �o� , temfierature and liquid level.
Measurement of fi�, conduc�vity, viscosity and humidity.
 
Anal�g ElecPr�nicsU kharacteris�cs of diode, ) CT, C�ET and M�S�ET. P iode circuits. Transistors
at lo�  and high frequencies, Amfili�ers, single and mul�Hstage. �eedbac� amfili�ers.
�fiera�onal amfili�ers, characteris�cs and circuit con�gura�ons. Gnstrumenta�on amfili�er.
precision rec��er. DHtoHG and GHtoHD converter. �fiHAmfi based ac�ve �lters. �scillators and
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signal generators.
 
DigiPal ElecPr�nicsU kombina�onal logic circuits, minimiffia�on of ) oolean func�ons. Gk
families, TT�, M� S and kM� S. Arithme�c circuits. komfiarators, Schmi� trigger, �mers and
monoHstable mul�Hvibrator. Sequen�al circuits, �ifiH�ofis, counters, shiI registers.
Mul�filexer, S�� circuit. AnalogHtoHP igital and P igitalHtoHAnalog converters. ) asics of number
system. Microfirocessor afifilica�ons, memory and infiutHoutfiut interfacing. Microcontrollers.
 
SignalsO St sPeo s any C�o o unica��nsU periodic and afieriodic signals. Gmfiulse resfionse,
transfer func�on and frequency resfionse of �rstH and second order systems. konvolu�on,
correla�on and characteris�cs of linear �me invariant systems. P iscrete �me system, imfiulse
and frequency resfionse. pulse transfer func�on. GG� and �G� �lters. Amfilitude and frequency
modula�on and demodula�on. Samfiling theorem, fiulse code modula�on. �requency and
�me division mul�filexing. Amfilitude shiI �eying, frequency shiI �eying and fiulse shiI
�eying for digital modula�on.
 
ElecPrical any ElecPr�nic Measureo enPsU ) ridges and fioten�ometers, measurement of �,�
and k. Measurements of voltage, current, fio� er, fio� er factor and energy. A.k � P .k current
firobes. Extension of instrument ranges. �Hmeter and � aveform analyffier. P igital voltmeter
and mul�Hmeter. Time, fihase and frequency measurements. kathode ray oscilloscofie. Serial
and fiarallel communica�on. Shielding and grounding.
 
C�nPr�l St sPeo s any vr�cess C�nPr�lU �eedbac� firincifiles. Signal �o�  grafihs. Transient
�esfionse, steadyHstateHerrors. �outh and ( yquist criteria. ) ode filot, root loci. Time delay
systems. phase and gain margin. State sfiace refiresenta�on of systems. Mechanical, hydraulic
and fineuma�c system comfionents. Synchro fiair, servo and stefi motors. � nHo�, cascade, p,
pHG, pHGHP, feed for� ard and deriva�ve controller, �uffiffiy controllers.
 
Analt �calO h m�cal any f i�o eyical InsPruo enPa��nU Mass sfiectrometry. �D, visible and G�
sfiectrometry. �Hray and nuclear radia�on measurements. �fi�cal sources and detectors, �EP,
laser, photoHdiode, fihotoHresistor and their characteris�cs. Gnterferometers, afifilica�ons in
metrology. ) asics of �ber ofi�cs. ) iomedical instruments, EEF , EkF  and EMF . klinical
measurements. �ltrasonic transducers and �ltrasonografihy. princifiles of komfiuter Assisted
Tomografihy.
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