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IN Instrumentation Engineering  
 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix a lge bra , syste ms o f line ar e quatio ns, Eige n value s and Eige n 

ve c to rs. 

Calculus: Me an value  the o re ms, the o re ms o f inte gral c alc ulus, partia l de rivative s, maxima 

and minima, multiple  inte grals, Fo urie r se rie s, ve c to r ide ntitie s, line , surfac e  and vo lume  

inte grals, Sto ke s, Gauss and Gre e n’ s the o re ms. 

Differential equations: First o rde r e quatio n (line ar and no nline ar), highe r o rde r line ar 

diffe re ntia l e quatio ns with c o nstant c o e ffic ie nts, me tho d o f varia tio n o f parame te rs, 

Cauc hy’ s and Eule r’ s e quatio ns, initia l and bo undary value  pro ble ms, so lutio n o f partia l 

d iffe re ntia l e quatio ns: variable  se parable  me tho d. 

Analysis of complex variables: Analytic  func tio ns, Cauc hy’ s inte gral the o re m and inte gral 

fo rmula , Taylo r’ s and Laure nt’ s se rie s, re sidue  the o re m, so lutio n o f inte g rals. 

Probability and Statistics: Sampling  the o re ms, c o nditio nal pro bability, me an, me dian, 

mo de  and standard de via tio n, rando m variable s, d isc re te  and c o ntinuo us distributio ns: 

no rmal, Po isso n and b ino mial distributio ns. 

Numerical Methods: Matrix inve rsio n, so lutio ns o f no n-line ar alge braic  e quatio ns, ite ra tive  

me tho ds fo r so lving  diffe re ntia l e quatio ns, nume ric al inte gratio n, re gre ssio n and 

c o rre la tio n analysis. 

 

Instrumentation Engineering 

Σεχτιον 2: Ελεχτριχαλ Χιρχυιτσ:  

Vo ltage  and c urre nt so urc e s: inde pe nde nt, de pe nde nt, ide al and prac tic al; v-i 

re latio nships o f re sisto r, induc to r, mutual induc to r and c apac ito r; transie nt analysis o f RLC 

c irc uits with dc  e xc ita tio n.  

Kirc ho ff’ s laws, me sh and no dal analysis, supe rpo sitio n, The ve nin, No rto n, maximum po we r 

transfe r and re c ipro c ity the o re ms.  

Pe ak-, ave rage - and  rms value s o f ac  quantitie s; appare nt-, a c tive - and re ac tive  po we rs; 

phaso r analysis, impe danc e  and admittanc e ; se rie s and paralle l re so nanc e , lo c us 

diagrams, re aliza tio n o f basic  filte rs with R, L and C e le me nts.  

One -po rt and two -po rt ne two rks, driving  po int impe danc e  and admittanc e , o pe n-, and  

sho rt c irc uit parame te rs. 

Σεχτιον 3: Σιγναλσ ανδ Σψστεmσ  

Pe rio dic , ape rio dic  and impulse  signals; Laplac e , Fo urie r and z-transfo rms; transfe r 

func tio n, fre que nc y re spo nse  o f first and se c o nd o rde r line ar time  invariant syste ms, 

impulse  re spo nse  o f syste ms; c o nvo lutio n, c o rre latio n. Disc re te  time  syste m: impulse  

re spo nse , fre que nc y re spo nse , pulse  transfe r func tio n; DFT and FFT; basic s o f IIR and FIR 

filte rs.  
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Σεχτιον 4: Χοντρολ Σψστεmσ 

Fe e dbac k princ iple s, signal flo w graphs, transie nt  re spo nse , ste ady-sta te -e rro rs, Bo de  

plo t, phase  and gain marg ins, Ro uth and Nyquist c rite ria , ro o t lo c i, de sign o f le ad, lag  and  

le ad-lag  c o mpe nsato rs, sta te -spac e  re pre se ntatio n o f syste ms; time -de lay syste ms; 

me c hanic al, hydraulic  and pne umatic  syste m c o mpo ne nts, sync hro  pair, se rvo  and 

ste ppe r mo to rs, se rvo  va lve s; o n-o ff, P, P-I, P-I-D, c asc ade , fe e dfo rward, and ra tio  

c o ntro lle rs. 

Σεχτιον 5: Αναλογ Ελεχτρονιχσ  

Charac te ristic s and applic a tio ns o f d io de , Ze ne r dio de ,  BJT and MOSFET; small signal 

analysis o f transisto r c irc uits, fe e dbac k amplifie rs. Charac te ristic s o f o pe ratio nal amplifie rs; 

applic a tio ns o f o pamps: diffe re nc e  amplifie r, adde r, subtrac to r, inte grato r, d iffe re ntia to r, 

instrume ntatio n amplifie r, pre c isio n re c tifie r, ac tive  filte rs and o the r c irc uits. Osc illato rs, 

signal ge ne rato rs, vo ltage  c o ntro lle d o sc illato rs and phase  lo c ke d lo o p. 

Σεχτιον 6: Dιγιταλ Ελεχτρονιχσ  

Co mbinatio nal lo g ic  c irc uits, minimizatio n o f Bo o le an func tio ns. IC familie s: TTL and CMOS. 

Arithme tic  c irc uits, c o mparato rs, Sc hmitt trigge r, multi-vibrato rs, se que ntia l c irc uits, flip-

flo ps, shift re g iste rs, time rs and c o unte rs; sample -and-ho ld  c irc uit, multiple xe r, analo g -to -

dig ita l (suc c e ssive  appro ximatio n, inte grating , flash and sigma-de lta ) and dig ita l-to -

analo g  c o nve rte rs (we ighte d R, R-2R ladde r and c urre nt ste e ring  lo g ic ). Charac te ristic s o f 

ADC and DAC (re so lutio n, quantiza tio n, signific ant b its, c o nve rsio n/ se ttling  time ); basic s o f 

numbe r syste ms, 8-b it mic ro pro c e sso r and mic ro c o ntro lle r: applic atio ns, me mo ry and  

input-o utput inte rfac ing ; basic s o f da ta  ac quisitio n syste ms.  

Σεχτιον 7: Μεασυρεmεντσ  

SI units, syste matic  and rando m e rro rs in me asure me nt, e xpre ssio n o f unc e rta inty - 

ac c urac y and pre c isio n inde x, pro pag atio n o f e rro rs. PMMC, MI and dynamo me te r type  

instrume nts; dc  po te ntio me te r;  bridge s fo r me asure me nt o f R, L and C, Q-me te r. 

Me asure me nt o f vo ltage , c urre nt and po we r in single  and thre e  phase  c irc uits; ac  and dc  

c urre nt pro be s; true  rms me te rs, vo ltag e  and c urre nt sc aling , instrume nt transfo rme rs, 

time r/ c o unte r, time , phase  and fre que nc y me asure me nts, d ig ita l vo ltme te r, d ig ita l 

multime te r; o sc illo sc o pe , shie lding  and gro unding . 

Σεχτιον 8: Σενσορσ ανδ Ινδυστριαλ Ινστρυmεντατιον  

Re sistive -, c apac itive -, induc tive -, pie zo e le c tric -, Hall e ffe c t se nso rs and asso c ia te d signal 

c o nditio ning  c irc uits; transduc e rs fo r industria l instrume ntatio n: d isplac e me nt (line ar and 

angular), ve lo c ity, a c c e le ra tio n, fo rc e , to rque , vibratio n, sho c k, pre ssure  (inc luding  lo w 

pre ssure ), flo w (diffe re ntia l pre ssure , variable  are a , e le c tro magne tic , ultraso nic , turb ine  

and o pe n c hanne l flo w me te rs) te mpe rature  (the rmo c o uple , bo lo me te r, RTD (3/ 4 wire ), 

the rmisto r, pyro me te r and se mic o nduc to r); liquid le ve l, pH, c o nduc tivity and visc o sity 

me asure me nt. 

Σεχτιον 9: Χοmmυνιχατιον ανδ Οπτιχαλ Ινστρυmεντατιον  

Amplitude - and fre que nc y mo dulatio n and de mo dulatio n; Shanno n's sampling  the o re m, 

pulse  c o de  mo dulatio n; fre que nc y and  time  divisio n multiple xing , amplitude -, phase -, 

fre que nc y-, pulse  shift ke ying  fo r dig ita l mo dulatio n; o ptic a l so urc e s and de te c to rs: LED, 

lase r, pho to -dio de , light de pe nde nt re sisto r and the ir c harac te ristic s; inte rfe ro me te r: 

applic a tio ns in me tro lo gy; basic s o f fibe r o ptic  se nsing .  

  


