EVEN 202526 IS19301/ IS19R301

GOVERNMEN T POLYTE CHNIC MU\lBAI
' T_ERM END EXAMINATION

Programme  Instromentation Englneenng (£ & C) [bandwuh Paﬂern]
Course Title : Process Control System :

2:3() Hours / 60 marks -~ Eprolment No. | ‘ ‘
Instructions:

. Adlompt alf the questions.
Tustrate yout answers with neatsketches wherever 11ea,|..:-aarv

Marks on Right Hand Side indicate full marks for the queatmn

Assunie suitahle additional déka, 1 nooessary
CO=C0LRS1 (L |_I ConiES, L=LEVITLS

1
& :
3. Useof Mathematical Tubles, Stcam Tahle and Pocket Caloulutor (non- pmgrummabh} I 1‘.IEI'1T|1551|J1E-
4
5
{

1

R R tho an o

. le

Attempt any STX . 12 Marks
Define process, Tist its any WD examples. . €01, L-K] :
State the importance of process conirol system (any two points.} [CO-1, E- R}

Namg any two methoda used for tuning of P1D eontroller. (CO-2, L-Rj
List any two disadvantages of ON- OFF controdler. [CO-2,-T]]
List any two advartages of {eed forward conbrot systenl. [CO-3, L-R]

Draw ISA symbol for i} Electrical signal ii) Pnegimatic signal, [CO-4, L-R] -

Draw [SA 33":111':01 for i} Panel reounted instrurment

i) Field mounted nstrument. [CO-4, L-B|
Dcflm, e ect. List any two types of pm]ect _ [CO-4, L-L]
Define hazu.rdcrua arge. [CO-3, T.-R] "
© Attempt any THREL 12 Marks

. Describe the [pllowing torm with respect to pmwss cowntrol.

1} Controlled variables i1) Manipulaied mnablcs _— [C‘D—I, T.-1Y

Name different ratio u;mlrol S}’Stf'.ﬂl Faplain any ome of them with
smmble Jiapeam. _ _ |CO- 3 L-1]

Draw a femperature coittrol [oop using stand.ﬂrd ISA synlbtrt. [C0O-4, L-4]

E‘c*p]dm the role of fnsirurnentation eng,tnear n _-:.uttm,g up a projcet.-
[{”D -4, L-T]

Attempt any THREE ' | RV Marlw
Explain split range control system with :;mtablc industrial example. [C"D -3, L-A]

Plepure A qamp[t: instrument index sheet md discuss its 1mpﬂftance in

. project docurnentation. _ : ' [CO-4; L-Al
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Draw a hook up diagram for 5lmable Process and prepars bill of material for

the same. : o [CO-4, L-A|
(lassify hazardous ares as per ZNREC standard. | - [CO-5,L-4]
Attempt xny FOUR L 12 Miarks

State the rofe of following in process eontrol system.
iy Sensor/ Transducer ii) Comntroller ii1) Final control element. [_C{}-l, L-T1j

'.I ist th confrol modes and selection criteria Tor di [fucm process, (wy three)

[CO-2,L-Al-
' ]_'Jaa:crihe the proportional control 11’10([0 in brief, . [CG-2, -1
Oxplain loop checking procedure in briel. ' [CO-4, L-U]
Lixplain any ome technique wsed to reduce the danger of exploston hazard.
: [CO-5, L-U}
Ailempt any TWO. : . ' 12 dlarks
Diraw a neat dlugmm of electronic PID controller and cxplain it in Breict.
[CO-2, L-A]
Drraw a neat labelled block d1agmm of Cascade conteol systein and explain it
Tistils any two application, [CO-3, L-A]

Explain Pﬁmg_ and Instrumentation diagram with su1L£1hTe drawing.
: [CO-4, L~A]

ATy g F A




| "_'EvEN 202556.
g | ISl9R2[}6fISl9206
GOVERNMENT POLYTECHNIC MUMBAI

TERMN END EXAMIN. j[l"I'l'Jil‘uT '
Prdgrumme : Instrumentation Eugumcrmg {E & ) {ban-:l‘n ich P"uttern}
Course Title » Basics of Electronlc‘s
o230 Heurs/ 60 marks I'nrolment No. h ) ‘ ‘ ‘

Imrrucfmm' :
I Asternpl el th qtrestmns

Sla du lig

I nstrate your shswers with neat Skutl:llﬂ“ whorsar nﬂcessm} :
Uss of Malhomatical ‘Tables, Steam Tahle and Pecket Catoulator {non-progranumable is permissible.
- Marks on Right Lland Side indicats full marks for the que.sfmn .
© Assume subabie additional data, if neeessary
Oy COLRSE QUTCOMES, T LEVELS
(.1 Attempt any SIX . . : 12 Marks
‘a. st any lwo scmiconductor materials, : - [CO-1, L-R] '
b, State the working principle of P-N juaction diade. |CO-1, L-R]
¢. Define ripple [actor. o _ ‘ [C0-2, [.-R]
d. Enlist Lypes wansistors. (any two) ' - [CO-3, LR}
o, State the operating point of transistor, - ' C[C0-3, LR
~ f State any two applications of FET. o [C0-4, E-R]
g. List types of MOSFET, ' . {C0-4, L-R]
h. Enlist any livo types of filters. _ [CO-5, E-R]
i State the application of zener dinde. _ : [CO-5, L-R]
Q.2 Attempt an} 'I'HREE ' . _ 12 Marks
© A Ihcpiam lhé construstion of P-N 1unctmn diode 1MLh suftable diagram,
' [CO-1,1-1]
v - Descr |he the wurlqug ot LI I mih proper circpit diagram. - [CO-3,1-1] .
. Compare MOSFET & JITT, fany [our palnts) - [CO-4, 1.4
d. Dxplain b mmmmubd sories regulator wmrking, with proper cirouit diagram.,
: : : : [C{J -5, L-1:]
.3 . Afiemp an} TIIRL]Z ' . . 12 Marks.
- & Deseribe working of half wave l‘bG[lilf.l‘ with circlil diagram; Ao draw inpui -
and outpur wavelorm. - [CO-2,1-1
b, Explain working of mlturre divider bias with suitable eireil dl&gram :
' [CO-3, L-T7]
G, D1ticrenf1ate in hetween FET & B (any fout pomts) - [CO-4, L-4]
-d. "Describe the wor kmu of transistorized shunt mgulator with circuit diagram.
[C0-5, L~U]
Q.4 . ﬁttempt any FDU’R ' 12 Marlis
3. Cxplain the following terms (i} Peak lnverse Vulldm., (PIV} (it} Teansformar .
. Lidlization Facter (TUER). C o [COR2 AU
" b, Descrilie input and cutput u,hamuterfstms of mmmun CInitict l::n:mﬂnumtlon
with graph. I [CD 3, L-A]

“ o Teseribe varkin g of flacd L‘uas with uh,mt ngram : [(L_ﬂ -4, L-Tj .
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Tixplain depletion MOSFET in brief with suitable diagram. . [CO-4, l:.v[I]

Compare line repulation and lowd regulation. {any three points}
: [CO-5, L-A

Altemptany TWO ' ' 12 Mairks
Describe V-1 characterisiics of P-N junction dinde with neat dla,g,r“lm
[CO-1,1-L]

- Daseribe peaitive, nesative and Biased clipper cireuit along with its input and

output waveforms. - [€0-2, L-A]

Distinguish, betwean connnun base, commin enﬂtter and commeon collactor
‘sonfiggration in transisior. f&ll} &i% poinds) C[CO-3, 1A

hak *Eﬂd?***
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GOVI:RNMENT POLYTECHNIC MUMBAT

TERM END EXAMINATION
Prngrumﬁlc Tnatmmentanun
Course Title : Electrical Machines
2:31_3 Hours 7 60 marks _ Bnrolment No. i ‘ - ‘ Rt _. I .

Trvtroactions:

Atlempl all the quesiions. -

o Msirate yourr answers with neat sketches wheraver necessary. : -
Use of Matkematical Tables, Stoeam Table and Poclest Calvulator (non-pmgrammﬂhfe} is penmsml:;le.
Marks on Right Hand Side indicate full marks for the qucstmn : .
Assume suitable additional data, if seccarary
CO=UONRSE QU TCOES, L=LEVELS
¢S Attempt any 51X . ' Co : 12 Marks - -
' a. Stale working principle of transfonmer. ' . [CO-1, L-R]
b. - Deline efliciency and regutation of t‘anstunnﬂr . {C0O-2, L-U]-
¢. State the types of DC motor. _ _ |CO-2, L-C]
. d. " State necessity of starter for DC motor. C[C0-1,2,3, L-U)
e, State adx antages und disadvantages Df three phase induclion motor, -
[C0-1,23, L-R]
F Siate how to reverse duEEtmn of rolation of three phase mduction mutor, .
: o : ' jC0O-1,2,3, L-0] -
g Draw scheniatic diagram capacitor start induciton motars.  [CO-1,2, L-T]
h. State upplication of AC servo motor,  ~ - - e [CO-1,2, L-A]
i, State classification of electrie deive. . - - CO-34, L-RI : .
Q2 Autempt any THREE, S . . 12 Marks
a. State factors governing selection of motor. ' [f‘ﬂ -34, L-U|
b, Draw and explain pmmple of uperan fm mf‘shppcr motur with diagvam,
. [CO-1,2,T-1]
€. Draw cmntructmn*ﬂ details Df 3 phi—laiﬂ squritel cage indiction motor wid-
- explain ik _ C |CO-1, 2,3, L-U]
"d. " Lixplain speed mmml of DL shunt motor using armalure v n[ﬂgu control
mt:l:f:md - : _ IEG 1,2.3, L-LIE-
(L3 Attﬂnpt any THRER ' 12 Marks .
' ‘a. State types of ingtrument transformer and s‘rate nse of 11 [C-1,2, L-RfU]
b A 3 phase induction molor is wound for 4 poles and i is supplied from S(H,
- H}‘ﬁ[ﬂm caleulate 1} 5}']1L1].1.UIIDHH bpiif::d 1) 8lip when rotor runs at 600ipm.
S [C0-1,2,3, L-ﬁ]
¢. Draw and axpldm pnnchh, of operation of DC serve mator w1th application. -
. : [CO-1,2, L-U/A]
d. Fxp]am ihco 5!:;11:14: blﬂklﬂg applied Lo 3 1‘.!]‘!dhl... mclul::tmn motor.[CD-3,4, 1 ~IT]
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: z‘iﬁtmpt any FOUR e _ 12 Marks

Diefine individual drive and group drive. . ' ' [CO 34L-U]
Suggest moter for following- apphcatmu i) Sewing machine if) Refrigerator

' '111)Rubut1us iv) ﬂ_lr c:undltmnt:rs ) Machine tﬂr:nlq vi) Efeclnc vehicle.

: [CO-1, 2 L-Al-
Define S}"DGI]I‘DIIOHE apeed and percmtage slip. - . [CO-12,3, L-R|
State function of following parls of DC motor 1) Pole shoes if) Commutator
iy Armature core iv) Field winding. - {C0-2, LT
Stato adva.utages and disadvantages of auto fransformer. . . [C0O-1,2, L—U]
fgtttmpt Hll}’ I“ﬂ O . ' ' 12 Marks

* Bxplain Electrical, speed armanire current and mechanical Lhdrﬂﬂterlsnc of

NC shunt motor with diagram. : ([CO-1:2, 3 L- L']
State speed ccuntml of three phase M. F‘}-aphm't any one with diagram.

[C(-1,2,3, LuL]

prlmﬂ Bmshlmv. de m(:lnr mLh dm,ydm and state application of'it. -

: Lco 12, L-1]

****Eﬂd****
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GOVERNMEN T POLVTECIINIC MUMBAT
TERM END EXAMINATION

Programme : Instromeriation Engineering (F.&C) (Sundwich Paitern}

Course 'Title : Fundamental of Eleetrical Engineering

2:30. Hours / 60 marks Eurelment N [ [ | | .! J
frsfrnetinm:

1. Attempt all the queslions.

20 Llostestc yoer ansvaes with neat shotches wHelever DecessHr ¥,

3. Uae of Mathemulical 1ables, Steam Table und Poeiel Caleulator |'11Dn—1:nrnndnumdhluj iz permissibla,
4, Marks on Righe Hand Side indicufe Ml riarks for the question. :
3. Agaume suitable sddivional daga, If necessary -

G, COF COURSE OOTCONES, T-0.FVELS

0.1 Altempt any SLx 12 Marks

a, Define electric polential and potential difference. _ [CO-1, L-R}
b, State factors on which resistance depends. : CO-1, L-U]
¢, State any taa main characteristics of do parallel civenit. .02, L-4]
d. Detine unilatersl circuit and bilateral circuil. [C0-2,L-R]
¢ State methods for network analysis, o [CO-3, L-R]
T State maximum power transter theoram, [€0-3, L-U]
g. Draw phasor diagram of ac circuits through pure n.,apa.mta,nca [CO-4, L-U]
h. Define halanced load and unbalanced load. P08, LR
i. Statetypes of wiring for domestic instal ladion. . JC0-6, L-R]
0.2 Adtempt any THREE o 12 ¥arks

a. FElectrical imstallalion 15 wsed im a house n the following manner
1) Lamps 40W. each, 5 nos, 6 hoors a day 31} Fans 60%W each 2 pos, 10 howrs ¢

day. Calentate tokal elecirical cnergy for 30 diys. 10O, L-A]
b, Cuompare series eirewudl wilh parallel circuit {any [bur). {CO-2, L-L)]
c. Using Thevenin’s theorem, lind the current in 66} resistor in the following
fAgure. ' '

: (€03, L- -A]
d. Define the folbowing terms i), i.r.twa e L‘i‘ u} Reactive pireer iii) Apparcat
' power iv) Pawer [actor. ' [( 0-4, L-C1
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Q.3 Aftempt any TIREL o _ . 12 Marks -

4. Explain Norton’s thoorem with. equw&lent circuit diagram. Wrile down

Nortan currert equation, . [€O-3, LU

b. A pure inductanes of 318mh is connected in serics with a pure resistance of
7360, The gireuit s supplicd rom 5001z zource and the voltage across 7502

rasistor is found fo be 150V caleulate Lha supply vollage und phase angcl,

: [CO-4, L-A]
6. State advantages 0[ three phase supply over single phase supply (ay four).
: [(CO-5, L-11]
d. Explain concept of lighting cireuit and pnwer cirsLit. [CO-6, L-L|
Q.4 Aileulpt any FOUR ' 12 Marlis
A -Pefine fuse, State inpotance of fuse, _ ' [CO-5, L-T] :
b, Compare star commctcd s¥slem m[h delie cnnnu:tcd system (g three). .
' [C0)-5, L-U]J
C. Sale mh-untages of AC supp]}f QVCr DC H'upp[y fany thres). [CO-4, L-Tj
d. Explaip Kirchhoff s veltage law with diagram, © [C0-2, L-U]
C. EXplmn measuremeant DI voltage, cwrent and power with disgram,
jC0-1,1- T_I]
0.5 . Attempt any TWO 12 Marks

a0y Two resistor of 443 apd 68} are comnecled in paratlel. IF the wtal curent is
30A. Firul current through each resisior. EE [CO-2, 1-A]
ADDraw staircase wiring and explain it. [CO-6, L-U]

b, Lse the superposition theorem to find the current in By=608 in the cucuﬂ
. shawn in the otlowing figure,

R = [ } et =

"W’EW%—*
| 'g-;f}\ ={pele T :___ A%
-= e
2 q % T - _J
N lm :
L s ) rcna 1-a]

¢ Thice similar coils each having & resistance of 302 and an inductance of 0.02H
are commected in delta to.a 440V, 3-phase, 30Hz supply. Calewlats line current
and Lolal power absarbed. : . [CO0-5, L-A]

i lF’%-’FJ_.;[]d*’:'U:":*



EVEN 2025-26 IS19R201
GOVERNMENT P OL'YTE CIINIC MUMBAI
" TERM END EXAN{INATIUN '

Programme  : Instrumenéation Engineering (E & C) (Sandwich Pattern) .
Course Tiile t Principles of Measnrement
2:30 Hours/ 60 matks lmralment No. | | | | |
Tastractions:
Adlernpt alf the-questions.
- Iustrate yaur answers wilh neat ﬂlcatc:has whersver netessary.
Lwo ol Mathematical Tables, Steum Table and Peclet Caleulator {non- ATl .,} i pCl‘Tk‘J%IH-;_.
Marks on Rijhil Hund Side indicate full marks for the question.
Agsame snitable additional dute it necessary

- L) RS —

CO=COURST (L TCUMES, L=LEVELS

Q. Altempt any SIX _ 12 Marks

a. Define measurament, : : [CO-1, L-I]
b.- Enlist ditferent typas of metrology. [CO-1, L-R] .
¢. Definc transducer. : g - [C0-2, L-R]
d. Siatc Pascal’s law of pressure mLasurcrnl.,nt : [(CO-3, L-T]
e. Give any two applications oF bavometer. . ' [(CO-3, L-A]
F. List ditizrent types of fluid flow. - - [CO-3,L-R]
g, Siate Bernoulliis equation fer ideal and real fluids. _ [CO-3, L-U]
h: Give any four applications of MEMS scnsors.. ' [CO-4,T-A].
i. List cIcmu:nts used in Mi—"HS sensor. [CO-4,L-R]
Q.2 *'«.tttmpt any THREL : o C 12 Marks
" a; Explain with neat biock diagram of instrumnertation BY qtem fCO-L; -1 .
h. Explain principle operation of resistive wansducer. [C0-2, 1-L]]
. Expldin with neat diagram principle of operation of U-tuhe mannmeter.
L [C0-3, -0
Cd. Give t[il'[i:rcnt:c:'behveeu heaf: gnd emperaiusc. ' |_{‘{_}~3, 1-A|
Q.3 f&tmmpt Jll',-’ THREE © 12 Marks
a.  [Dislinguish hefween phmn emisyive and phﬁ:te conductive sensor, )
[CO-2, 1-A] -

b, Hxplab with neat diagram punmp]u operaiion of rotameter,  [C0-3, L-U]
¢. lixplain pringiple aperation ot bimetallic sirip (hermopoeter. . [CO-3, 1-L]

d. I xplam Wi Icmg principle of [oT EMSOT. . [€0-4, L0
Q.4 Attempl any I{JLIR : ' ' " 12 Marks
a. Distinguish between aclive and passive transducer, [CO-1, L:A]

b. Statc the principle operalion ol ultrasonic transducer, [CO-2, L-U] |
c. List different types of pressure and draw neat labeled diagram of C- -Lype

bourdontube, ' [C0-3, L-A]
d. UDraw different types of orifice metey p]ab:: and label it. (03, Im\]

e. Fistany two apphca,tmus of analytieal sensor. with its working principle.
o Lcﬂ-4 L-A|



EVEN9025.26  ISI9R201.

Attempt :m.;g' T ‘Wﬂ 12 Marks

Enlist different static characteristics of instrument (any 4} and desciibe brietly
sources of errors in measuring instumeanls. [€0-1, L-RiA]

Mraw neat labeled diagram of venturi-meter and explain its principfe aof

Coperation, Also write s any two apalications, [CO-3, L-A]

Define seeback effect. i.ist different units of lemperature measurement and
write aquation for conyert SO°C lemperadurs into Fahrenheit {"F),
: | CO-3, 1L-RiA]

s



EVEN2025-26 'Is19R402/'1519'402
GOVERN\’IENT POLYTECH NIC l\fl'UMBAI
TERM END EXAMINATIO\J

ngrammu Enstmmeutatmu Lngineering (E & C) [Sandwmh Pattern)

Course Title Pl]‘ﬁ er Plant Instrumentation

2:30 Hours £ 60 tarks Larolment No. :.
Instructions:

Svba a0 BRI —

- Attempt all the quastiona,
[Huslraie your answers with neut skelehes wherever necessary.
1lse of Mathemulical Tablos, Steam Table and Pocket Caleulator (nun—prugmnurmblpj ia permissible.
tlarks oo Right Hand Side indicate full marks for the quastion.,

Assame suitable additional data, i1 necessary |
D0 COLISE OUTCOMES, L-LEVITS

. Q.l

.

MR b 8 RO

0.2

. J_'Jraw neat lclbelled diggram heamr watm gooled type reactar plant.

Attempt any S1X - . ' - 12 Marks
(Give clagsification of power plants. "~ |CO-1, L-R] '
Lnlist an},-f 4 important factor to selt::.,L the site for any ’wpe of power plant,

[CO-L, L-R]

List different types of flow c1rcmts of themm] pr:_rwur plant. [CO-2,L-U]

Draw the block diagram of thermal power plant, - [C0-2, L-T]

State significance of ultimaie anatysis of coal. ' [CO-2, L-A]

Give classification of hydro eleciric power plani. . €O-3, L-R]

. Give any four advantages of solax power plant, 1CO-5, L-R]
State uny iour renewable energy sowrces. [CO-5, L-1] .
Clive any four advantages of wind energy. [CD*S, L-R]

Attempt any T IIREE ' 12 Murks
Explain bricfly need of slectrical power generalion. {€CO-1, L-Tj

. Explain bricfly relc of instrmentation in thermal powet plant. [C0-2, L-0]
“Cxplain vole of surge tank in lowd variation of lrydro-eleciric power plant with

© neat dingram. [CO-3, L-L]|
Hxplain with m:at dizgram pressurized wah:r L'l_::aﬂtor (PWR), [CO-4,L-U)

Attempt any THREE - 12 Marks -
Distinguish helween cony cntional and non-conventional energy sowee of
PHOWCT [leﬂﬂt . : ' [CO-1, L-A] -
Siate main component of hydro-electric power phnt, : [€0-3, L-U]
Explain in delai! concept of energy geﬂcra,tion from nuclear (ission in nuclear
power plant. - [CO-4, L-U}
(itve comparision between tidal- ‘energy and wind energy. [CO-5, -1}~
“Attempt sny FOER ~ . - E _ : 12 Marks
State the working principle of elevtric power generation,. . - [CO-1, L-U} :
Statc any thres fealures of high pressure bmlsr {CO-2,1-U]

. Slale th factors to seleel the wite of h} dro-eledtric powet plant. (any 3) -

[CO-3, L-A]

[CU4I Al
F?nhst any tilrer::_ applicatlﬂn_ﬂ_ nf-WJ__nd m:rg;»‘. : [C0-5, 1- -R]
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. Attempt auy TWO ' 12 Marks

List diffevent {ypes of fire detector used in thermal power plant and cxplain in
deiails pholo-glectric type detector with neat schematic. [CO-2, L-A]
. Draw he dajgram of storage type hydro-clectric power plant & describe
{unction of each component used. *~ [CO-3, T.-A]
Traw neat schematic of nuclcar power plant and sxplain iy operation, Also -
nane two fizels used inmielear power plant. - ' {C0-4, L-A]

LR = LT T
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GOVERN\’[I* N F POLYTFCHE\!C MU MB ﬂﬂ
 TERME NJ] EXA\IIN ATION -

Programme T n‘,trunu,ntatlml [ngineering (E&C 7 {San riwmh Pa rreru}
Coorse Title.  : Toit Oper ﬂtlnm és Initlu;neuldhuu
- - ’ 1 C e e
2:30 Hours /60 marks - .. BEnrolment ™o, : N | _ |
fmrrm:‘.t‘mns
Adlempt all the questions:
Tlustrate your snswers wilh toal ‘>'<LLL-[1E.:~ wherever HECRT 3y, :
- 1Je of Malhonraticad Tables, Steam Table and Pookid Caleoulator (non-ar ngi ar n*m.bl:,} 1z permisaible.
Marks on Righit Hand Side indicate full marks ior ihe quwhnn .
- Aszuma suitable sddigonal data, if necessary

S

CL- DOURAT OU"_['{_"O‘-.-IES L=LEVELS

Q1 Adtemupt any SIX _ S : 12 Marks
6. Dofine unit operation, . [CO-1, L-R| -
. b, Compare it operation and unit process {any two polm:sj S [CO-1, L-A]
o Draw flow-shest symbol of heal exchanger. _ [{CO-2, L-R]
J. Deline distillation; [CO-3, L-R]
e. Draw flow sheet symbol of cvaporatm _ [CO-4, L-R]
. Draw flow sheet symbol of dryct. oo - [CO-4, E-R]
g. List any two factors affectinp the rale of dmng [CO-4, 1-A]
h. Draw flow sheet svmbol of orystalliver, _ [CO-5, -R]
i Deline magma, . o ' [CO-5,L-R| .
Q.2 :’me]npt any THREL ' ' . - 12 Marks
a. Describe reversible and u‘rmumble procass mth suitablc cmmple
. : [CO-1, 1.-U]
b, Draw a neat diagrain o'fire (ube bofler and explain ite opuration.JG0-2, 1-T)
¢ Explaim préssure control scherne in distillation coluinn. FCO-3, [-A] -
A State tha.importancc of erystal size in erystallizer. . [C0-5, J.-A] '
LA A Attemptun} THREL o o 12 Miaris -
4. Compare batcl and commuum pmu.:qs {anm iDUi pOLLES). [(‘{} 1, L-A]
b. Classify heat exchangers. - . - - [€0-2, LeA]
c. List any four applications of distillgtion process.. 1C0-3, L-A]
d. Draw a neul lubelad dmgrmn of continuous crystallizer, Ljst its any lwo
_ -adwanlagsa : [CD~5 L-Uj
Q. 4 Attempt any FOUR . 12 Murks
a.- Draw p] acess flow diagram of oil refinery with necessary labclllnga :
[C0-1, 1-A]
b, T.ist an}' three intertueks in boiler. R : [C0-2, L-A]
c. Jixplain shrink and swell phenomenon in boilet, T [CO-2, L-A]

“od .Draw & neat labeled L{mgl"lm of fray {]r}..r andt LXP1&111 its operation.
: [C'U 4, L-U]
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' ]'_"’{plﬂiﬂ feed Torwird conbrol HL|'IE]TI'3 in eva pﬂ!‘db:_:l}' W 1th neat dlﬂ VAL

[CO-4,L-A]

Atiempt any TWO T ' - 12 Marks
" Draw a neat [abeled diagram of shell and tubf: type uf heal exchanger and '
axplain its oparation in details. ' - ICO-2, LU
Diraw Lqmpﬂ'lal]t set up af ﬂash distillation and ‘explain fs operation, -
[CO-3, L-T].
Draw a neat labeled d:a,g,mm D_[ chmbuw ﬁlm -.ma,j}m.u{: roand explain ilx

-.cpmauml - o _ : {{WJ4 L)

TN EET T
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GOVERNMENT POLYTECHNIC MUMBAI
TERM END EXAMINATION '

Syl fu L RS

Programme : Instrnmeniation lngineering (£ & C}) Sandwich Patiern
LCourse Title : Instromentalion Cireuils Design
2:30 Houwes / 60 marks . Borolment No. ‘ : - ‘ ‘ ‘ ‘
fm:‘rucm}m
Artempt all the gueslivns.
THusirate your answers with neat skefehes whorever necossary,
Use of Muthematicul 'Fables, $éam Tablo.and Pocked Caleulator (non- pmgmmm&hle; 13 petmisgitlo,
- Marks on Right 1fand Side indicate full marks for the quﬂqtmn
Assume suitable additional data, if nevéssary
CO=COURSE OLTCOMES, [=LEVELS
Q.1 Attenipt any SIX . . ' R 12 Marks
- a. Listany four applications of op-amp, _ : [CO-1, L-R]
b. Define viitual grotind concept of op-amp. ' [CO-1, L-R|
¢. Draw neat labeled circuit diagram of square wave ﬁenerator [CO-2, L-U]
d. List any four advantages of instrumentation amplifier. . [C0-3, L-R|
e, Slate advantages of active filter over passive filter. - [CO-4, L-R]
£, Draw Trequency response of wide hand pass {ilter, _ [CO-4,T.-11]
z. State need of tmer IC555,. ' {CO-5,L-R}
h. Draw circuit dlﬂgraln ::rt lrequﬂum divider cirewdt uging IC535 timer. .
. 1CO-5, L-A]
i.  lastany Tour applications of [C535 timer. . [CO-5, L-R|
Q.2 Attempt any THREE - ' 12 Marks
a4, Rxplain with ncat block diagram of op-amp. - ' | CO-1, L-L]
b. Derive culpul equation of adder cireuit using op-amp. [C0O-2,1T-1]
¢, Dhraw mear circuit diagram of three op-amp in wlrumenmimn ginplifier and
. write its output equartion. - [CO-3, L-Ui
d. Describe hiiefly working of astable mulmlbrﬂtm uging 0535 timer. Also
sadie it l,11 & Forequation. o - . : |L{} -5, L-A|
Q.3 . - Aitempt any THREE : ' . 12 Marks
a. Explain wilh neat cirowt diagram operation. of bcLll'l_'[ﬂv: & hold circutt using op-
amgp. ' [CO-2 L-U|
b, D1 aw pin diagram of JC L"-,:[J 24 and write its any four applications.
' [CO-3,1-T]
¢. Draw circuit for Ionw pass Olier :md gxplain Wuh irequency response,
TCO-4, L-L ]
d. Draw {he circuit diagram of nmnmtahlc multivibrator with ils oulput
0 waveforms and outpul eqr.mtmn S . [CO-8,L-U]
Q.4 Altempt any F’DUR : : o . 12 Marks
' a. Stale any three clectrical characteristics of idenl op-mmp. [CO-1, L-U]

h. Draw circuit dﬂnram of non-fnverting amplificr vsing op-amp. Write iis
OupLE r.:‘qu"ftml“.l S : : o [€O-2, I~IT]
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¢. List any two applications of ¥ to T converter with Muating load. Draw its

¢ircuit diagram nsing op-amp. - : [CO-2, L-R
d. Distinguish between band rejsct [lter dnd band pass filter. (any three points)
o [CO-4, L-A)

¢ Staie any lwo tealures of ICS55 timer and draw its pin disgram,
N : - [CO=S, L-T1]

Q.5 O Aticmptany TWO - S . 12 Marks
a. Draw and derive output equation of inlegrater cirenit using op-ump. State need
. obpractical integrater and draw ivput and ovtput wavelrm,  [C0-2, L-A]
* b Desciibe with neat eircuit diagram signal conditidning circuit for RTD using

instrumentation amplifier. _ ' [CO-3, T-A]

¢, Dcfine the following tenns reluted to filter ; ' - 04, L-U
(D} Cut-ol¥ Irequency : EE
{) = Q-faclor
(iti)  Bandwidth
(ivy  Order of filter -
{v)  Passband
(vi)  Stop band

*&*%:MND* ik
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GOVERNMENT POLYTECHNIC MUI\*IBAI
TERM END EXAMINATION

Programme + Instrumcitation Engineering (C&C) (Sandwich Paitern)
Course Title : Maintcvanee of Instruments & Systemy

2:30 Hows / 60 marks ~ Envolment No. | | { l L ‘ ‘
fustractions:

Artenipl all the questions. | :
Tuatrate vour answers wilh mezal schchcs wherever necessary,

" Murks on Right Hand Side indicate {ull marks far the queatmu
Assume suitable pdditional data, if necessary

[
2.
3. Use of Maikématical Tabies, Steam Lable and Pocket Caleulator { 11ﬂn—prumu111nmbfe} is pﬁl‘ﬂ]lbhlblﬂ. :
i
5
f

CO=COURSE OLTCOMES, 1AL 1LY -

Q.1

Lrerh:m_fi-?- s

=

02

Attempt any S1X : ' 12 Marks
State the need for instraments maintengnce. - - {CO-1,L-R] '
List any 1wo mmntenancc tips for RTIVThermecouple based temperature
transmitler. - [CO-2,L-C|°
Name the elements of preventive maintenance (amy Jour). - |CO-2, L-L]
List the types of calibration standards. _ |C0-3, L-R]
Slate any two [SO9000 requirements of calibration. © - [CO-3, LeH]
Name {he basic methods of temperature calibration. [CO-4, L-U]
List any two temiperature standards along with their tomperature ranges.
. ' [CO-4, L-R}
State the need of flow meter calibration. - [CO-4, L-U]
Doy 4-20 mA cwrent loop nl Lwo wirc temmparature transmilier,
1C0-5, L-A)
Attempt am THRTF : .12 Marks
Distineuish between corveciive maintenance & preventive mai ntcnancc with
ome example of each. . [CO-1, L-10)
“Faptain ’[J'J\u role of mstrument mmnhmﬂcc cngmaer fany Tour puing).
' [C0-2,T.-U]
Differentiate bew. ecny indiviczal instrumend calibeation and loop calibration
(any four point). - - - |C0-3, LA
Fxpldm calibration of ﬂlEI’ﬂlLJLﬂT_lPIC\r l.HHlll GDm]}ﬂrlbL}ll method, [f 0-4,1.-1] -
Attempt any THREFE: ' - - 12 Mal ks
Explain logical analysis rouble shooting technique. L(J{] -1, L-U}
Explain the safory practices followed in mmﬂtcnfmue and 1mub1abhum1ng ol
instments. : - [CO-2,L-A]
Explain the volumetric t} pe calibration method for liquid flowmetors
(v ane). - S CO4, LT

Explain jwev entwc mmnthnﬂnu,e LhELJi it ﬁ[‘ DS, o [C0-3, LAl
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Attunpt any 'OUR . - 12 Marks
Discuss  the troubleshooting gmd“]me% of turbime (Jow iransmitter.
{amy three point). [CO-2, L-4]

Compare bench calibrati on and ficld calibration (ﬁl‘l} three point),
[CO-3, 1.-A]
Define fixed point bﬂﬂ't['lpp]'ﬁ point of water and draw its diagram.

[C0-4, L-U]:
Draw Dﬂ]_lbrflnﬂn setuyy of air purge level indicator., [CO-4, L-A]
Write any three I;muhlﬂhﬂutmg tips for automation & process control loaps.
: [C(-5, L-Ut
Atiempt any TWO ' : 12 ¥lavks,
Draw and explain the calibralion procedure of presiure gaugc usmg, pmetinalic .
-or hydranlic dead weight tester (I 1), ' : C[C0-4, L-AL
Draw and explain the PV Tt type ‘calibration method for gus flow meters. .
|04, LA
Dhgcuss the preventive maintenance check lst & troubleshooting - for
programmabte logic controtler (PLC). _ |CO-5, L-A|

Aok |
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GOVERNMENT POLYTECHNIC MUMBALI

TERM END EXAMINATION
Programme : Instrumentation Engineering
Course Title t Indusirial Measurement N
2:30 Tlours / 60 marks - o Ermiolment No., | | II |I !

Iastrictiony:

p\.:m_b.;,am.....

Attempt all the questions. :
[Hustrate vour answers with neat Sl&c:[chda- wherever nevessury. ;
Use of Mathomatival Tables, Steam Table and Pocket C ateulatar (non- pmgrammablu) 1% pormnissible. :
Marks on Riaht Hand Side indicaie full marks for the question.

Asstime suilable additional data, if nocossary
C=COURSE U TCOMER, [=LEVELSY °

Q.1

7w

P,

B

2.2

ik,

oo

Adtempt any SIX ' . 12 Marks :
‘Draw neat labeled diagram of float type ltw:l tidicator, |CO3, L-R] ) :
- Define displacement. Statc its units, ' COLL TAR] ' i

Compare RVDT and LVDYF (any bwo points)y T [COLL-AY - ' :
Enlist the types of pressire. - [C02,L-R]

State the apphcauc-n ol elastic pressure transducer.{any two) [COZ2, L-R|
Ntate the formuls for Reyneld’s number. Express cach term with its unit.

[CO4, L-R]
Bnlist the tvpes of ﬂow. ' : [CO4, L-R]
List any two types of orilice plates ' - [Co4, L-R)
State the long form o Pi-100. State its application. [COS5, L-R]
Attempt any THREE _ ' : .12 Marks
Deseribe the working principfe ol hubh]er Lype It:w:l messuremeant system.
With the belp of switable dlagrum. =~ . - [CO3, L-U]
Claszify the fvpes of displacement wansducer. [CO1, L-A]
Plaseribe with neat sketch working principic of Rotameter [CO4, L-T] ;
Compare RTD-and thcr:miﬁmr (amy lour poinis) - [CO3, L-A] Q
Attempt any THREE - : ' . 12 Marks
E‘{plﬂ,ﬂl the U[traqcmm 1}11& level iransducer wlf:h )l smtﬂblf: diagam '
: O3, L-A] S !
Bxplain with neat diagram, conétruction and working of Bimetallic stip ;
thermdrometer. . : . [CO0s,L-U] - :

Explain the calibration of pressure puage using dead weight tester.{CO2, L-UJ
Differentiaie between orifice plate and venture tube wort conslruction, A

pressure drop, shape and cost. - [CO4, L-A] ,
Attempt any FOUR o N 12 Marks o
Discuss the sclection eriteria (or level transducer (ay three points) :
[CO3, L-A] - |

. Describe the effect of temperatire on qtram euage measurgment.[CO1, L-1] ' ,



EVEN 202526 '1“33’132‘33/ IS19R203 :

c. Bnlist the types of raanometers and explain any one of lhem 1.ﬁm:h smiabIe
diagram. - [002, L-Uj

d, Give the classification ﬂf flow meters. [CO4,L-U§ -

¢. Distinguish between Radlauon ype. And optical type pyrometer.(any three
points} : _ [CO5, L- 31]

0.5 Attempt any ™O - .12 Marks
a. Draw neat labeled cliag,mm ol RTD and explain m working. State ils any two '
~ application. €035, L-Al

k. Lxplain the worling of LYDT 'mth suitable diugram. And also state any tow
application ol it, = €01, L-0j

v. Draw a neat lnbeled diagram of C- L} pe bourdon hibe and explain its working.

Statc its any Lwo disadvantages. - [("02 L-Al

***ﬁ'ﬁnd*dr$=k
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GOVERNMENT POLYTECHNIC MUMBATI
TERM END EXAMINATION

Prﬁgrammu : Insirumentation Engineering (E & C) Sandwich Pattern
Course Title . : Applied Eleetronics

2:30 ITours / 60 rarks Enrol w.r' ‘ ‘ | ‘ |
30 TToyrs /80 m s nrolment No o | " | | |

Traytructions: _
1. Aremgat all the queslions.
2. Iustrale your angwers with noat sketchas wherever necassary,
3. [se of Mathematical 'ables, Steam 'l'able and Pockel Caleulalor (uun-progrmunabm & I"wfIIll‘\bllJli:t.
4. Marks on Right Hand Side indicate toll srarks tor the question. _
3. Assume suitable additional data, if necessary
f. CO=COGRSE ITCOMES, L=LEYELS -
Q.1 Atiempt any STX 12 Marks
a. Listtypes of vollage amplilier. - ' [CO-1, L-B] -
b. Define distortion. ' ' 1CC-1, L-R|
c.  State Darkhausen criteria. ' iCO-2, L-R|
d. Draw symbol of SCR. Also state ity full form. - [CO-3, L]
e. State the working principle of chopper. : _ [CO-4,1-R] -
[\ Tast any iwo applications of thyristar. [CO-5, L-R}
¥ Stale any iwo advantages of negative feedback in amphﬂer [CO-1, L-R]
h. Endist types of osvillators. |CO-2, L-R]
i State working principle of DIAC, : O3, L-R]
0.2  Aftempi any THREE © 12 Muarks
. Explain with cireuit digdram push pull power ampliler. [CG-1, -1 :
b. Leseribe eperation of R~C phase shifl oseillutor with neat ¢ireurt diagram,
[C0O-2,1.-U]
¢, Compare single phase bridge inverter & 3¢ ]:vhase bridge fvertsr (any four
pixinis) [CO-4, L-ﬂi]
d. Distinguish hetween DCSSR and ACSSR Ld.ﬂ“.- (oar points). | CEO-3, L-A|
Q.3 Addempt any THREE . : 12 Marls
ca. Compace v ulmua series feedback and cuwrent serdes leedback {any - four
roints). ' _ o [(C0O-1,T-4]
h. E-xpl uin'Ihe principle of Gpcration { TRIAC and draw its V I charactertstics.
[CO-3, L-A]
¢ Lxplain single phase full wave controlled ramﬁm wilh eireuit d1ag1‘am _
' 1C6-4,1.-L)
d. Describe TRIAC based tunpmamm control with circuit diagrani.
: : . [CO-3, L= -]
Q. 4 Attempt any FOLUR : 12 Marks
4. Fuplain principle of operation of direct coupled amplifier with circoit
o diagram, | - : TCG-1L, LU
b, '_ Describe gperalion of :151’:&1:15 mulfvibrddor wi 111 civenit dmgtam | 20)-3, L-L|]
.- Describe in brief 12 trigger method of tum-on of SCR. [CO-1, -1}
. d. Explain in short feur quadrant chopper with cireuit diagram. [C{}c}, L-U] -
g - Explain liguid level contrpl wsing SCR with circuit diagram. - JCO-5, L-U]
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j‘;iiempt any TW() 12 Marks
Explain principle of operation of wein bridge oscillator with ¢ircuit diagram
and wave o, 1CO-2, J_.-Lf]
Deswribe principle of operation of S[,R also-draw its V-T-characteristics.
[GO-2, L-A|
Explain 3-Thase Ml wave conirolled rectifier with eircuit diageam,
|CO-5,L-TT]

et N [ 4
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GOVERNE\’LEN T POLYTE CH_NIC I\rIUMBAI
TERM END EXAMINATION '
-Programme : Instrumentation Fngincering {E&E‘} {Saﬂdwich Pattern)
Conrsc Title : Indnstrial Measurements
2:530 Howrs / 60 matlks | _ Frrolment Vo, o | | [ ' ‘ ‘ T

- Instructions:
Atternpl all the r.|ur.5L10113
[Ehustrates vour answers with neat sketches *:\T:hurm &F Nacassary,

Use of Mathematical Tables, Steam Table and Pocket Calculatﬂr (nen-progr mllxlabk) % pcrmme[hk;

Asanme suitable additiconal dala, if nceesaary

1
2
3.
4. Marks vn Right Hand Side indicate full matks [or the question.
h]
6 CO=COURIE OUTCOMES, L LAYITLE

Q.1 Attempt sty STX b © 12 Mavks

a. Enlist any two applications of parcntmmme; - [C0O-1, L-R| -
b. Define gauge facior with its cquation. : [CO-1,L-R]
¢. List different types of electrical pressure transducer. [CO-2, -R]
d. Draw a neat schematic of pirani guage & label it preperly. . [CO-2, L-U]
e. Define 1) Guage pressure ii) Atmospheric pressure. [CO-2,L-R]
f. Give classification of level memmﬁng melhods instruments.

[CO-3,T.-R]
g. Liat the ditferent 1.} pes of nr1ﬂ+:c p.l.a.t’:.‘.'r used for flow measurement, _

[CO-4, L-R]
h. Deline toimperature also wiile iis units. : [CO-5,L-R]
i, Draw different shape of thermistor {any four). [CO-5, L-R]

Q.2 . Attempt any THUREFE ' ' 12 Marks

2. Deseribs with neal diagram the working of capacilive. runsdocer whose
' pﬂtll._ iple based on disleciic constant for dLsplaLemc]lt measurament.

_ TCO-1, L-A]
b, Thaw nest diagram of dead welghl Lester also ‘mritl:: calibration prncx,durc of
TIEssUs QUage (amr W0 poull,sj : ' : |L0 -2, L-1]
. & Desaribe the operation of air purge system wilh neat sketch. 1€0-3, L-Uj
“d.  Explain the construciion and working of rotameters . - [CO-4,1.-10)
Q.3 attempt any THREE ' - - 12 Marls
a; Describe brietly Lc}mtmctmn and working n[‘ c-lype hcmrdm] tobe willy neat
diagram. : : - [€C6-2,1.-U]
b. Draw rieat labelled dlagam of ultvasenic 'ty pe llquld level wansdocer also
| wriie its wny 1wo advantages. : _ [C0O-3, L-4]
¢. Explain with neat schematic magnetic type flow meter. - [CO-4, T-T]

.d. State the tcmpf:rmurs range and material used for ﬁ::llufarm&= LypEs uf
thermocouple 1) [-rype if) Kﬂfpe_mj T-ivpe vy S-type. [CO-3, L-A]
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Attempt any FOUR ' © 12 Marks
Distinguish between bonded u;nd unbonded iype slrain goage (any three
oints). : FCO-1, T-A]

Diraw a neat diagram of U-tube manometer also stale its two applications.
[CO-2,L-A]
Distinguish betweoen nuclear radiation type and radar type liquid lewel
measwcing transdueer (any three points). - [C0-3, L-4j
Stale the working prmuph of bimetallic strip thermometer with suitable
diagram, [CO-5,T.-1]
Linlist the different types of pyromelar and wrile any two ‘selection criteria of
temperature transducer. [(CO-53, L-U}

Attempt any TWO ' ' : 12 Marks
Explain the. couslruction & working of LYDT for lincar displacement
measurernent also iy iwo advaniages. ' ' [{"04 -]

Izasy neat Fabel diagram of venturi- melm‘ antd explam brielly ity working for -
flow measureinent. : T4, 1-4)

Cxplain the working of RTTY with tls animumna] diagram also list the types

_of RTD compensation circuits. ' _ . [CO-5, L-A]

hokohok | g ek b '
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GOVERNM_ENT POLYTECHNIC ]\fIU“BA]
' TERl‘vi END EXAMINATION

Programnttue : Instrumendation F‘ngmetrmg {(E&L) (Sandﬁ ich Pattu‘n)
Course Title : Biomedical Instmmcutatmn

. . i |
2:30 Hours / 60 marks Enrolmenl No. | | | , |
Tastractions:

Abtempt all (he questions,

- S TR ST 6 R

Ttustate vour answers with neat sketches whicrever neccssary.’
lse of Mathematizal Tables, Steam Table and Pocket Calsulator (non-programmable) is pu:nmsnb e,
Marks on Right Hand Side indieate full marks for the qi[aaLmn :
Assume suitable addiiional data, il ecussary -
CO=COTRAE GUTCOMES, L LL‘. CL3
.1 Attempt any SIX ' 12 Marks
a. List the challenges encountered during measuring bio signals from living
_svatem. : |CO-1, L-R]
. Namc any four physiological systems ol human hmlv [CO-1, L-R)
v, MName the clectrical signal generated Dy [u]h}wing body organs:
. -ayHeari b)) Brain _ : _ [CO-2,L-R]
d. Identify the Dbody organ which gencrates following - bio  signals:
A LOG b ERG . [CO-2,L-R]
e. Draw and label ECG wav eform. [CO-2, T R]
¥ Draw a ncat labeled diagram of Dinthoven trianyle for lead placement.
| o {C0O-2, L-R]
g Define H{md pressure. [CO-3, L-R]
h. Define Fibrillation, List lypes of del |1‘~t1|ht0r5 |C0-4, L-R|
1. Define Micro and Macre shock, : : W0O-5, -1
(.2 Attempt any TTIRTIT. h 12 Murksy
a. Lzplain in brief e mechavism of breathing. S - [€0O-T, L-T] .
b, Cxplain action and resting po LsJ1L1¢1l with the hotp of suitable diagram.
_ : S [CO-2, -1
£ Dra.w the block diagram of QICCH’Dm}’Ugl’ﬂPhF and explainit,  [CO-2, L-U]
“d. Deseribe the working of DC defibriliator with suitable diagram.[C(-4, L-1)]
Q.3 - Attempt any THRETR : : 12 Blarky
a, Dxplain working of Spirometer with neat labeled diagram. [CO-3, L-T]
b. Comparc internal and external pacenmaker. (amy four pmnts} [CO-4, L-A]
"¢ Describe MRI imaging technique in brief. _ [CO-4, L-U]
. d. " Write any four eflfecis of leakuge current on human boéy - |L{} -5, L- [']
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Att'emp't aﬁ}-' FOUR S AR o . R 17 Rinrk\'_ ;

Dtaw g neal labeled sinictire of byain,. . . {FD 1, L—U]
Describe the importance of Cardiac oatput i human body, -~ [C0-1, L-A]
Suggest any Two electrodes used Lo measure F{"G signal and explain any cne
of them. : [C 0-2, L-A]
. Dmﬁ the block dlElthl]:ll Dfﬂl&LU"U emephdlugmph
o ' {C0-2, L-U'j
. - State ﬂ_n'}i' tEn'-::f: applic:-lﬁcins of Puiss—uxim;fen [CD 3, L-A|
Aftempt any T‘W{] ' : . ' . Hﬂlarks '
Explaint with suitable didgrams how blpolar lead CDHﬂ"'LlLﬁtLDIla i viged 1o o
measure £he hoart activity. : [CO-2,T.-A]
‘-?11ggam suitahle mstrument for mc[u:cct blood - presaure mcasummz:nl and
explain is working, C [LU 3, L-A] L

.. State rwo appiications for cach of the fr:ﬁl_lmung,

a) X-ray maclyiie
b) Utrasonograply . :
o) CTscam ' . _ : [CO-4, I-U]

m?ts#]_:-nda#mc
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GOVERNMENT POLYTECHNIC MUMBAI
TERM END EXAMINATION

Programme : Instrumeniation Enginuefing {E&C) {(Sandwich Patiern}
Conrse Title : Principles of Measnrement

2:30 ITowrs / 60 marks ' [nrolment No. ! _ ! ‘ 1 ‘
Tnstructinms:

Atterpl all the questions.

1.
2. Hlusleate your answers with neat sketches wherover necessary.
3. Use of Mathematical Tables, Sleam Table and Pockel Caloulator (1m11~p1<:-gr1mnmh]e} Iy purmissible.
4, Marks on Right Land Side indicate full marky for the ghestiot, . :
5. Assume suitable additional dala, il necessary
B CO=COURSE OULCOMES, L-LEVELS
Q.1 Attempt any SIX . g ' . 12 Marks
a.” Define Measurement, ' 1€¢O-1, L-R]
b. List the difforent types of Standards. |CO-1, L-R]
¢. Define: 1} Sensors i) Transdncers. : o [€0=2, L-R]
d. Draw Pieroelectric Transducer and label it. [CO-2, L-T}.
. &, Define heal & remperaturs. _ ' [CO-3, L-R]
[L Statc Pascal’s law for pressure. ' [CO-4, L-R}
g, Delinc: 1) Gaugs pressure i) Atmospheric prc:ssura ' 1CO-4, L-R}
L. List direct methods of T.evel Measurement. : [CO-5, L-R]
i. -Define Ratc of 'ﬂow ' |CO-6, L-R]
Q.2 - Attempt any THREE ' ' 12 sarks
- . - Explain with neal skctch of peneralized block diageam of Instrumentation
Sy RLCLI. : _ [CO-1, L-L|
b, Dascribe the working principle of ca,pdutwc transdicey with neat sketch.
| CO-2, LT
¢, Name he tr ansducer working on Sesback offect - & explain it with
meat diggram, [CO-3, 1.-A]
d. Compare single limb Manometer & *T° tLLb-s Manometer (any four points.} -
[Cﬂ~4 L-A]-
0.3 Mthpt any TI—]'RFF‘ : L 12 Marks
- . Explam the' opemtmn of Bnnc’mlhc "31:(1[3 1'heunomstm with smtab!e Hayram.
[€O-3, L-U]
b. Explain the principic of working of ‘C” type Bourdon fube with neat skoteh.
: [Co-4,1-U] -
c. Expluin working principle of Cltrasonjc type level measurement system with
labeled diagram. - : {CO-5, L-1]
- d. Compars Laminar & T urbulcnt l]ﬂw (am fuur pOints) {CO-n, L-A]. _
0.4 Aftempt any FOUR . . : : -+ 1% Marks
a. Define the following terms, ' ' ' S
. D) Accuracy i1)-Precision il Sengitiv lfj, o [(CO-1, L-U]
- b

Hmm the pmmpic operation of Suum caugla with nedl dmg_ra_m [( 0-2,1-Uj
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Lkph:m the hasm concepl of lhermal condumwﬂv : ' [CO-3, LwU]
State the working of Linear lype poicntiometer with suitable diagram for level
IMeHSuremenL, ' [CO-5, I-1]
IHustrate working of PM electrode with suitable diagram. . JCO-5, L-A]
Attempt any. TWO ' ' 12 Marks
Compare between Aclive transducers & Passive transducers with example.
(any six points) [CO-1, L-A]
Hiustrate principle of operation of Yaziable Tnductlance type LYDT [ransduccr
with suitable diagram. Also Jist it¢ any two applicaiiona. [CO-2,T-A]

Compare beiween Orifice Plate & Venturl meter for Now measurement witl

~diagrain, working principle & applications {any two) - |CO-b, L-A]

LR *Elld* brd Y




EVEN 2025-26 o 18231{]6
GOVERNMENT POLYTECHNTC MUMBAL

TERM E"ﬂ) EXA\“[TNATTON
Programme : Tustrimentation Lngincering (L&) {Sandwich Pattern) .
Course Tille ~ : Control System & Applications
2:30 Llours £ 60 marks ; Encolment No. _ o J 3
Irm:rm finns:

1. Antsmapl all the qlmtmnq
- 20 Tlusteate vour answars with neat bkamJu whETCVoT Beecssiry, -
© 3. Use of Muthematical Tables, Steam Tableand Pocket Caleulator (nun—pmﬂlﬂmmaula} 15 palmmq[bln
4., Marks en Right Iland Side ndicale full rarkey e dhe qumlwn o
:I
B

Axminne Lmiah'e additional data, if necassary -
CO=CIMRSE O T fJI'v']E‘-: | L.E‘-.-I |4

.1 Attempi any SIX - ' o 12 Marks
a. Define closed loop control system and state one example [CO-1,L-R|
b, State one exampls raf time variant and time invariant cositrol svstem.” :
: [CDhl L-U]
... Draw unit 11np111:~,c: input and def e . C 0.2, L-R]
-d, State dilferent test inputs with their equatlons o -1 CO-3, L-R]
e. Define sleady state error. ' C [CO-3, L-L}
" f Define’BIBO stability with example. - o [CO-4, L-R]
g Siate the working principle of DC motor. 1CO-5, B-R]
. h. List the componcats reguired for DU motor pﬂSJ.thn cﬂmml o HCO-5, B-I]
i Slale lht, classltlcauon of PM DC motor. . - _[UU-'S_, L-b)j
Q.2 z"b.ttcmpt any FHREE R 12 Marks
A, Define Lumplm{ hu‘!dbll. aud l:xp]am ita tuaction in control mstem
: [CO-1,L-U].
h, ﬂcplmn mlh {.xampln. i) ‘quitlplmatmn b} constant i) Sum & difference
o . theorems of laplace transformn., . . [CO-T1, L-A]
¢. . raw, block dm'rram 0[ controf S'ysb.m a,nd cxplain with - ane practical
examnle. - . - [C0-3, L-T_—F
d. J}euml the clum\.uts Di’ mcchmw:al madeling for rotaticnal motion,
g : [CU -2, L-U]
QL3 Alllempl:am THRER o _ o - . 12 Marks -
" a Findthe laplace wansform of the Iul]umn.c_r Lqualmns lj (L= 3— + ?— +10
if) y{(t=3 [ %2t + f, xedt +5 ' _ [CO-1,1-A] .
- b. Explain time respense of first dm syslem for umtramp input, [CO-3, L-1]
c. Explain Hurwitz stability eritervion, [CO-4, L-L]

d. Explain robotle control system with neat diagram. - [€CO-5,E-U)




Q.4
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Attempt any FOUR . : : - - 12 Murks

Wrile the poles-and zeros ol the following system 8 = %
| CO-1, L-R]
Write mechanicil -.,qudtmn und draw model fir incremental encader,
: |CO-2, L-A]
IJr:w. d il !abulx,d diagram for Lhe skep response of second coder system.
. [C0-3, L-A]
A systan having charactoristic cqmtmn l+G{S}HLS)—5 Toa8e + 115+ ﬁ
tind the stability with Routh's eriterion, : CO[CO-4, L-A
Cxplain torque- qpeed Lhﬂraﬂt&l‘l‘:‘tltf of I2C motar, - - [CO-5, L0 -
Jﬁtempl any TWO. fo . 12 Marks
Lxplain mufnpla input multiple nutput ;hllhlf)} nmw’ﬂ:r tunetiofn with suitable
example, . - [CO-2, L-A]
Caleulate the different error constants and steady state givor for followingg
syslem G(S) = m HS) = linpuit (=21 [CO3,1-A] .
Explain sun seekar sysiem with neal diagram. : [ CO-5, L-A]

HHMET eh R




EVEN 2025-26 o | 1323502
GOVERNMENT POLYTECHNIC MUMBAT

TERM END EXAMINATION
Programme  : Imstrumentation Engineeriug (F. & ) (Saundwich Pattern) -
Course Title 1 Embedded System Microconirollers: :
2:30 Hours / 60 marks  TEmolmentNo. | ||

Instructions:
Atterpt all the quastlunb :
Hlustrate your answers with neal skelches wherever necrasary.

1.
Z.
3. LUse of Mathematical Tables, Steam Tabte and Pocket Caleulator (mon-progr 31-11111317'13} 13 }Jﬂlﬂllkblbl‘-‘f_
4. Marks on Right Hand Side indicate full marks for the question.
5. Agsnme uitable additional datla, if nceessary
6, CH=COUTRSE QUTCOMES, E=LEVELS
Q1 - Attempt any STX 12 Marks
8. Defing the term embedded system. - [CO-1, L-R]
b. Classify the embedded sysiem on the basis of performance und finctional
requiremcnt. . [C04,L-U]
¢. List any two SFRs related to timers in 8051 microcont oller. [CO-2,L-R|
d. State any four features of Atmega 328F microcontroller, 1CO-3,L-R|
e, State funcion of the Ardeino pins (i) PWM (if) Aref. _ |CO-3,1-0]
(. Mcention the range of any | two data types used in Arduino programming,
T [C0O-3, L-A]
g Classify the memories. R [CO-4, L-R]
L. Draw circuit for SRAM memeory. ' ' . [CO-4, L-U]
IR StuLe e Arduine pins u~c-d for DC maotor %pucd control. [CO-5, L-R|
Q.2 Attempt any THREL ' : 12 Marks -
3. List dlfferem characte rlStlL‘% of amhcddcd system and explain any two. -
: [CO)-1, L-R]
b, Dr&w pm diagram of {051 uucrcrmmmllm and stale tubetion of (1) ALL and
C {iDEA [CO-2, L-U]
¢ Draw format for ‘SCON register and dxptau_ vfunetion ol cach bit. :
' [CO-2, L-A]
d. Txplain block diagrmh ol Arduine bﬂmd. g _ [CO-3, [.-T]
Q.3 . Attemptany THREE ' : : . 12 Marks
" Fxplam the wllwam dev clnpment tools () editor (ii) cross cumplier. :
: : [CO-2, L-R]
b ]Z{plmn serial.begin () and %enal print ( } fanctions in detail,  [CO-3, L-A]
¢, Bxplain ROM type memories i dotaill . [CO-4, L-U}

A. Draw interfacing disgram of T.CD with 8051 micracontroller. Write the
commands to (i) clear the display (i) display ON cursor blink. [CO-§, L-UJ



=
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- Attempt any FOUR R ’ 12 Marks
Explain Harvard archifecturc with neat dlﬂ,g,ram_ . {CO-1, L-U}
Prepare g table comparing wny two Atmel maoke derivatives of 8051

- microcontroller, (any three points) . T [CO-IL L-A]

Explain fimetions of program counter and stack poiuter regislers: [CO-2, L-U]

B dﬂd explain port pm architecture of part 1 of 8051 microcontraller.

[CO-2, L-A|
Dnaw inferfacing diagram of servo motar ‘\Mﬂl Arduine. Suggest the funehion
o cnntml setvo molor position. : [{20-5, L-U]

: :’&ttcmpt any TWO - © 12 Marks
Ji‘fp]d.ﬁ'l‘ DNVA controller *mlh neat diugram and discuss modes of i mmler '
[CO-4, L-L]-
T}mw interfacing diagram of ADC wlth 8031 microcontroller. Usc
potentiometer for analog input. Write the code to read the potentiomcter

voltage and send the digital data to port P2, FCO-5, L-A)
Drraw [nterfacing diagram of ultrasonic module HE-04 with Arduwino. Write
cods to measure distunce and display en serlal moniior. [CO-5, L-A|

HABHE R R



EVENEO&&ze - 1823107
GOVERNB{ENT POLYTECHNIC MUMBAT

TERM T’N B EXAL’IINATION
. Programme .  :Tnstrumentation anlueerm" D U {"Silﬂd‘lﬂ ich I’&lttcm}
Course Title : Process Condrol S‘ir stem
2:30 [lours | 60 marks )  Ewolment No. -, | b | ‘ o I'_‘

Im.ﬁ ectlons:
. Attampt all the yues huna
. Illu.:.l:ch‘re your ansyeers with tizat skelches w hEI'E"r BI TEcess ary,

Barks on Right 1land Side mdicae Tull marks for the quaf;tlnn

. As3ume sutlable additional data; it necessary
T OC=COTRST. GUTCOMES, L=LEY EL.‘~

]
-2
3. Useof "u'flath\.ctmuml Tables, Steam Fablo and Pocket Caleulitor {11011—pmgrﬂmmalﬂej i3 pQrIIll‘.:-SlblL
4 .
3
ke

Q1

6 " P e oo

Q.2

" Fxplain the loop cheeking and CDDJIHIBSIDI]]II_E_! procedure of project,

Attempi any SIX _ ' 12 Marks
Definc the batch privvess and g give one example. .. ICO- 1,L:R]- - '
Statc thmmpﬂrimta E}f prncess cnntrcrl systom in process industries.

. |CO-1, L-R]

Deline offset. : - I : . [CO-2, L-R|

Lis] ihe types of feedback mntmllerﬁ B C0-2, L-R]

Lisl the applications of Ratio control scheme, . | C0-3, L-A]

Draw féed forward control system, . |C0-3, L-TJ}
Draw ISA symbols oflj Y ulve body of Butterﬂ}-' mhrc i1} Prieumatic sigmal. -

o [CO-4, L-4]

- Llsi types of Projects; L - [CO-4, L-C]

Define intfinstc safesh' o _ L [CD-S, L-t]

Attempl any THRFE : ' ' 12 Mariis

“Explain the concept of feedbuck control sysieil w;th the he]p of P& D of my
- one proccss control lou, [COo-1, L]
- Diseuss any method of PID u::ontmllcr tunmg Wtﬂ‘i neal dm;bra.m and tuning.

table, ' [Co-2,L-1)
Lxplain ihe features of Plpmg and Instmmenmmn diagram (F & 1D} with
stmple example of procoss conteol system, . [CO-4,L- Al

[{:0-4 LU

Attempt any IHREE _ .12 Marks.
Draw mnd explain working of Ratio cuntml schamc usmg cither divider or
multiplier. : : [C0-3, L-T]

Diaw liquid level -:cmtml loop and gas pressure control loop using ISA

" symbol. [CO-4, L-A]
. Draw and explain any one hookup dld,gram of Instrument with required bitl of
materials. o - [CO-4,L-A] -

Digseribe the c:lsusmﬁca,tmn of hazardmls areaq as per WEC standard.
fLD-S L- Lj




Q.4
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*"Lﬂl:mpt any I‘DU’R s S 12 Marks
Draw T & ID ol indusiial Lemper.-uure Lm;tml lunp Nﬂme {he controlled

vardahle ynd nmmpuluted virlable present i the loop, . C0-1, L-0)

Nefine buting effect of On- Off contreller and stule its practical remedies.
[CO-2, L-L] -
Dlﬂmentmtc the . feedback and f\,ﬁi:l-fD;Ward control schemes {any thrﬂc_

Cpointsy - - .. . o |C0-3, L]
Draws and u:cplam in bnct typical | nstrument indox shegt. -0, L-A]
Draw Intringically Salely (!_Hj harrier systom and state the Nmction of zener
- diodes and current limiling resislor in i, o0 [CO-3 L-AT
Attempt any. TWO S - - 12Marks

Ixplain standard PID controller with respv:t.t tu fol[wrlnrf points. .

1) Control f‘ﬂgerﬂhm ii) Controller Reaponse iii} Procéss Response

1¥) Advaniages vilJisadvantayes & vi) Applications, - [C0O-2, E- U]
Explain the operation of Cascade contrd] system with neal block diagram and

P & ID of industrial example. [CO-3, L-U]

With the help of neat block dlELEI‘ELIH axplﬂm the majer phases involved in the
life cycle of project. . o S I{,D 4, L-L].

Uk dEa




(JOVER_N\’]_ENT POLYTE CI‘INIC M M BAT

TERM END EXAMINATION
Programme : Instrumentation |
Course Title . Analog Electronics
2:30 Hours / 60 marlka ForolmentNo. T [+ !

. Instruciions:

L. Attempt all the guestions. :
2. Musteate your answers with acai sketches wherceor nacessar}

1. Use of Mathematical Tatles, Steam Table and Pockel Caleulator (non-programmable) is permigsibic,
4, Marks on Right Fand $ide indicate tull marks for the question.

5. Assume suitable addildonal data, if necessary

f. CO=COURSE QUPCOMES, L LEVIILS

Q.1 - Aftémpi any STX 12 Nlarks
a. List any four advantages of negative Tecdback. [CO-1, L-R]
b, Classify power amplifiers. : ' ' [CO-1, L-R]
£, State Barkhausen’s eriteria to sustain oscillations. [CO-2, L-R]
- d." Draw circuit diagram of erystal oscillaior, _ - [CO-2,L-R]
e. - D V-1 characteristios of SCR & label iL. ' |[CO-3, L-L]
£, Draw symbol of : (1) TRIAC (i) IGBT. ' [C0-3,L-R]
o.- State principle of opetation ol inverter. o (CO-4, L-R]
h. State use of solid statc relay in power control circulis. [CO-5, L-IR)
i. Draw circuft disgram of liquid lew. el controller wsing SCR. - [C0O-5, L-R]
Q.2 Mtempt any THRELR ' 12 Marks
a. Draw l::].ert diagram and explain working Df direct coupled smplifier. .
[CO-1, L-U']

I, Fxphin operation of Hat ey oscillutor with clrouit diagram. [{,sz, L-U]|
¢ Diaw cirenit disgam wind waveforms of wl]‘lu"-iﬂid'ﬂ PWM inverter.

[CO-4, L-11]
d. Llaborate use of 1 full control mmn.,rter o mmml speed of DC series motor
- with eircuit dragran: : [CO- 3, L-A]
Q.3 Attemptany ihRTF ' : 12 Maris
2. Dhiraw circuit diagram and cxplain Upamtmn of UJ T relaxaiion osciffator. '
[CO-2, 1.-U]
b. L:-:plm uperation of smubber circuit i’ur SCR protection with neat circutt
dagram. [CQ-3, L-E]
¢. Describe single phase (14) full wave controlled rectificr (R-load) with circuit
. diagram and waveiorm (o= 50™) _ [CO-4, L-A]
d, Sugpest suitable circtt for speed control of 3¢ (ihree phase} induction motor.
Explain same with eireuit diagraim and wav cforms. [COH-5, L-A|
L} Aitempt any FOUR 12 Marks

Fiplain voltage sertes fecdback Amphifier with circuit dlagimn [C0-1, L]

-Tustily use of positive [sedback in oseillators. [CO-2,L-4|

Explain RC triggering method of SCR with cirenit diagram. — jCO-3, L-1]
TRIAC cun be used for tu.mper&um, cmmol system. Justify slatement

- [CO-5, L-A] -

g, Faplain use of TRI!—RC m actuate conlrol v_ahre, o [CO-5, L-A} -

B ;.3‘?*""‘



Q.3
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Attempt any TWO
Dhaw civcwit diagram of RC coupled amplifier. Daigensz s (requency
TESPOLEE, [CO-1, 1.-A]

Suggest  suiluble power device. ]Javmg 1" and 3™ quadrant symmelric
characteristivs and deseribs is operation with any two modes. [CO-3, L-A]

‘Lxplain principls of operation o’t frsi quadrant chopp\,r with circuit diagram

and wwl.,forms | C0-4, L-A|

Hohdd

12 Marks
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GOVE RNM VT POLYTECHN IC MU I'HBAI

TERM END EXAMINATION
Prngmminc 1 Iﬁstrunﬁentatmn Engmccrmg'l E & C} Sandwich Pattern”
Course Title : [OT based Instrumentation
2:30 Hours / 60 marks Hnrolmeni No. P N ‘ . ‘ | 1
Instritctions:

1. Aftemnpt all the questions. :
. Tlustrate w0l anawers with nem skeiches wherever necessary.

.se of Marhematical Tables, Steam L'able and Pocket Caleulator {pon- pmgumunalﬂe'] iz pemussﬂﬂe,

Assume auitable :uju]ltlf‘i‘]ﬂl daia, if necessary

1
2
i
4. Marks on Right | fand Sidc indicate fU] mérks Lor the quv:z.l,:lon
5
6. CO=COURBE OUTCOMES, L=LEVIIS

(.1 Adtempt any SIX o . : 12 Marks
a. Define the term internet of things. [CO-1, L-R] =
b, T.ist applications of IOT {any four). _ . . [CO-L, L-R]
¢. Slatetypes of 101, ' . - - [CO-1, L-R]
d. List any four [OT gateway devices. - _ [CO-2, 1L-K|
e. Staie any four (satures off ESP3Z. |CO-2, L-R|
[, State (he principle of Blueiooth technology. | CO-3,T-R|
g, Listany four applivations of HTTE- RJ:“;T CO-3,L-R]
b Define soft and hard RTOS. . - [CO-4, L-R}
L State principle of 3D printing, ' . ' - [CO-5, L-T]
Q2 Atfempt any TIIREE R o . 12 Marks
a. Draw and gxplain an architecture of 10T, : [C0O-1,L-C]
b. Explain physical design of [OT with neat diagram. : [CO-T1, L-U]
e. Diruw intorfacing dingram of IR sensor & LETY with ESP32. Wiite coder to
doteot object and blink LET, [ CO-2, E-Al
d. Draw inlerfacing . diagram of LM35 temperal Lre scnsor. - Write - code 1o
| Mmeasure bem posature annd dmplﬂy ¢t s¢ria) maonitor., [C0O-2, L-4&]
Q.3 | ﬂxttempt A TIREE - _ s o1z I\’Tal‘k‘{
. a. Draw archileciurs of RTOS and explain it. . C[CO-4, L-U]
b, Lxplain pre-emptive type of scheduling used in REDE: L [CO- -4, el
“¢r Explain sieps involved in object 3D printing. 1C0-5,T-0]
d. F*r:plmn how [OT is helpful in telemcdmme A tslf:drcrmms [CO-5, L-Aj
4  Atiempt any FOUR RN 12 Marks
a. Comparc traditional and [OT b.;t,“wd matrumcnmmon systoms, (any tluce :
“points) : o JCO-1, LA
"b. Draw piy diagram of ESPH ' ' [CO-2, L-U]
L. Explam in bnr:f cmbedded: platfom‘; mr IOT cmbeddﬂnl compuing. .
: B L [CO-2, L-K|
. H}.Dldl'll Co ="1P pmincol wilth neat diagiam.  © . E0-3, L0

B 1’» ritc the pmccdure o create wsh%cn Er usmg node ML, - [CO-3, L-17] -
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- Attempt any TWO . - R © 12 Marks

Write code to comfigure BSP32 1o conunect to Wi-I1. Lxplain the code.

_ - [CO-3, L-A|
[xplain mulitasking ma detail, : [CO-4, L-A)
Draw neat diagram for home autormation using 10T Write an ALP to conirol
appliances. o ' | CO-5, T-A]

PN



EVEN 2025.26 | 1823110

GOVERNMENT POLYTECHNIC MUMBAI

s« - TERMEND EXANMINATION
Programme : Instrumentation (L& C) (Sandwich Pattern) -
Course Title : [ndustrial Aul'nm:;tinn _
2:30 Howws £ 60 marks Linrolment ™o. ' ‘

Instrictions:
1. Altempt ali the questiona.
2. Tlusiratc your answers with neat sketches w hc:rew:;l NLECESATY,

—d

4, Marks on Right Hand Side indicate Gl marks for the quostion.
5. Assume suitable addilicnal data, if neceasary
f.  CO=COIREE QUTCOM IS, [=LEWELS

Use of Mathematical Tahles, Stean Tuble and Pooket Calcubutor {nou-pregrammable) is permisgihle. -

Q.1 . Attempt any S1X 12 Marks
a. Defive PLC. _ |CO-1, L-R|
b. List amy three types for industris] suiomation, : . [C0-1, L-R]
¢.  Define scan time of PLC. [CO-1, L-T7]
d. List any four comparison instructions of P1.C. [C0-2, 1-R]
e, ‘State latch type mspruction and write its operation. - [CO-1, L-U]
£ State any two editors of SCADA & their functions, . [CO-2,L-R]
o, List any two benefits of SCADA System. [CO-3, L-R|
h. State rofe of RTU in SCADA system, ' [C0O-3, L-R]
1. ldentify the type oftae for following B
i) lemp transmitter N
i} Puslbutton . ' ' [CO-3, L-A]
Q.2 Attempt any THREE 12 Wuriss
a. Laxplain with neat Hapram analog input module of FLC, - [CO-1, T.-17] _
b, Draw and explain AP instruction of PLC. [(CO-2 1.-R]
¢ Fxplain C1'D instruclion with its block diagrun. [CO-2,L-U]
d. Drasgexcplain scale with parameter instrction in delail. [CO-2, L-L| .
0.3 Attemmpt any THREE . 12 Marks
a. Hxplain RTO insiruetion with neat diagram. - [CO-2,L-U] - '
b, Thaw a ladder diagram (o following. '
1y Read input & multiply with 2
iy Ifresullis greater than or squel o EGO turn ON RLD LED
connected W 001 : . ' _
i1y ‘Flse tun ON.GREEN T.ED connccted to (0] [CG-E, L-Aj
. " Draw a Tadder diagram to conirol operation of diesel gensel, Write 170 Tist &
address{ Assume suitable data) [CO-4, L-A]

. d, Praw a ladder diagram for hottle filling plant. Consider the required inputs &
outputs write [0 list & I/0 address (Assume suitable daia) [CO-4, L-A|
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. 4 Attempi any 'OUR : 12 Marlks
a. Draw block diagram Df PLC and irst gy iwo siains mdlcatma nzed in PLL. -
: [CO-1, L-R]
I LmL and explain any three programming language of DLC programming.
: [CO-1, L-A}
oA PI C has TE]]’I}']DJ‘dlLlTE {rynamitter to r\,:u.l tcmperature in the range of 0°C to
100" Write ladder program, io vepresent iemperature if analog input ranges _ :
from value 0 to 2043 | CO-2, _ :
T-A] ' :
. Define tag. List different ‘ﬁpcs of tags. : [C0-3, T.-T]
e. Wrile the mputs and outputs and their address for an application of butch -
process {Assume suftable data) ‘ [CO-4, L-A] ' ;
Q.5 iﬁem]}t any TWO - 12 Marks
a. Write a ladder program [or following espressioas.
.Y = AB W HARBX I ABY + ABZ
iy Ye= AB
i) Y1=AB [CO-2, L-A]
b. Cowpare TON & TOIY { Any Six Points), . [CD-2, L-A]

' Draw a ladder diagram to control an elevator system, Wrile 0 Tist and T/0

address alzo draw its mimic diagram. { Assume suitable data )
[CO-4, L-A]

S AR
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18523102

GOVERNWJNT POLY TE CHNIC MUMBAI
TERM END EXAMIN ATION

Programme : Instrumentation Engineering (K & C) (Sandwich Pattern)

Course Title : Control System Componenis

2:30 Hours/ 60 marks - - Enrolment No. ' _ ‘ [ T _ L | ||
Fastructions:

{0 Astanpd all the quastions.

2, Tlustrate vaur answers with neat ckLM s wherévar lacessary,

3. Use of Mathemarical Tables, Stcam Table and Pockel Calenlator [11011—1::1‘01:14111111-”1:'[;“1 E; ]:u;.nnMuhIL '
4, Marks on Right Hand Side indicate full marks for the question.

5. Assigme syilahle additional dala, if recessary

f. LO=COTTRSE QUTCOMES, L=LEVRTA

Actemptany SIX ' 12 Marks

0.1
. List types of hydraulic acluators. ' o [CO-1, E-IY)

b raw symbols of (i) 272 and (if) 4/2 DCV's, : [CO-L, L-T

¢. Iinbistthe (ypes of aiv compressors, : [CU—'I L- R]

4,

0.3

Al

. . d..

€3 rwa LIdSblﬁCﬁUOﬂ D:F Lunlml valw :

State .:m;, w0 appimafum& of sa_etj, valw : [f {} 5 L- R]
Artempt uay THREI." 12 Marks
Compare single acting cylindar and double aeting cylinder. [CO-E, L-A] -

. Cxplain ihe w r:rrkmg of pneomatic relay with neal diagram.  * |C -2, LA |

Liat the tvpes of courtrol valve actuators. Fxplain any onc in brief.
: : | CO-3, TA]
Draw construction diagram ul'a DC motor. .+ L CO-4, L-A

Attempt zny VHREE ' . o 12 Marks
Explain the wmlung of time delay valve with mest seheratic.  [CO-1, L-G]
Distinguish borwest 1 P converter and YL converter (any four points).

[C-2, T-A)
List and draw the ﬂnw chamulumuus of control valve. . [COF-3, L-L]
[ustrate working u[ overload I"f:_‘|rl‘\-' wilh neat SChEmﬂ.’ﬁC dmgmm :
[CO-4,L-A]
Atterpt any FOU R - ' _ - 12 Marks
raw block diagram 87 preumatic syatem [CO-2, 1T
Jixplain Lhe necessity of valve positicner in briefl L CO-3,L-L]
" Suggest a small ON/OFF hpc control valve which can be oparated, by an
electric siwmal, ' O3S, LA

'Commw ﬂl-::,humechamml n.iav and sohd state relay. (aty three poivts)

[CO-4, T-A)
Explmn function of alarm annuncialor wn:h neat sketch, - [CO-5,L-T7]
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Atftempt any TWO ' © 12 Marls
Lixplain the operation af following valves with an applmﬂmn
i) Check valyve

i) shulle yalve [C0O-1, L-A}

Lxplain the need of cirogit ]’_'I['E}ﬂ,kbf'b Also list the (ypos and state working
principle af any ane. : | -4, L-T)j
Mhstinpuish : (1) Preumatic system ' '

{ii} Hydrautic systeni and _
(i) Klentric svstem _ €05, 1A

=ik *En;_’l’* L
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GOVERN NIENT P()LYTECITNIC MUMB fﬂ
T]]RM END EXA\IINATION '

Programme : Instramentation Engineering ( IL&C} {“}ﬂ'ﬂd‘“ ich Pattcrn]
Course Title : Lnit Operation & Imtrmneutntlun

: - ! 17T T '
2:50 1 Towurs 7 60 matls Fipolment Nao, ‘ ‘ _ l ‘
fnstractions:

1. Atlemptall the L'[LIE‘:IZLUllb

2. Tlustrald vour agswers with acat le'ch& wharsver muzshwsu}

3. Lseof hr[aﬂwna«.:c:sﬂ Tablos, Steam Table zu_uj Pocket Caleulator {nnnapmgrmnmable} i e rnusamle
4. -yarlks on Right Hand Side indicare full marks for the question. - .

5

0

. Assumeswitable additional data, il negessary
0 - CUURSE CTTCOES: ]'..='T,_|_"-‘-.-'E.LS

Q1 AtomptaaySIX E '. | 12 Murlks

4. Define unit operation. List its {0 examples. - 0 [CO-1,1-R]
b. . List any two unit aperations in oil refimery. [CO-1,L-R] -
c. Explainréversille process. ' [CO-E, L-1]
.4 Draw flow sheet symbol of boiler. . . - ICO-2,L-R}
‘e. Draw flow sheet symbol of heat cmhangcr _ ' ©[CO2,0-R] .
f  List applications of licat exchanger (any two). o - C0-2, 1L
"y Define distillation. C - [CO-3,1-R]
h. Defing economy of evaporator, o : fCO-4, TR
i. - State tha. need of dryer.. _ ' - L [CO-4, T -
0.2+ .. Attemptunmy TUREE ' - 12 Murks
a. D*rm\ and.explain overhead control in distillation, ' - [CO-3, L-A
b. Give detail clagsification of heal cxchanger. ' . 002, LAY
c. Draw and explain consimction & W orking of tray dryer. JC€O-4, L-L]
d. Explain uUTlEUl]CU{‘.ﬂ'l and wm]une of contimious L,rystallszer wille suitable
d]ﬂblﬂl‘['l . o [( ﬂ 5 L-0]
.3 d!ﬂétem]!gi: Hny THREE . ' 12 Marks
¢, Compare continuouy and bateh pmc 285 {a,m four pmnts) - JCO-1, LA
4. Compare Nash and fraciionalin 8 dmt;.ihtmn pmcr:ea {any four pmnisj
: . - [C0O-3,1-4]
e _I-xplftm any i wille mtﬁrlndm i hmlu . S s | CO-2, LAY
d. Draw a neat ldbded diagram of u:[] adt Tuh haﬂlc crystallizor. List its any two '
: adwnwne? o . ' . LLU-S L-t
Q.4 f&ttcmpt any F(}U'R . 12 Marks
4. Describe operation of thermal power plaat. - [COo-1, L-C]
b. Explain the fole of BMS with the help ol neat labeled sketch. [CO-2, L-Li]
c. List & explain any ihree factors atfecting rate of drying. [CO-d, L-1] .. -
'd. Draw and explain single etfect evaporator. . L COA4, LU
=N

" State the importance of erystal size. =~ USRI | 600 290 v 3 I
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thnpt any TWO o : o - 12 Marlks

Eszld[n the cascade confral scheme of heal exuhdn'-‘rer with suitable diagran.
[CO-2, L-4]
Explain construetion amd wurldnﬂf of l"hu.Lmndng distillation column with

' suitable diagra. - [C0O-3, L-Uj

Discuss and cxplain foedback conlrol scheme in gvaporator with suitable

dla,gram C [( (- 4 L Al

Tk K'E_nd*sc_* L]
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GOVE RNI‘FIF NT POLYTECHNIC NIUMBAJ

TERM END EXAMINATION
Programine [uslrumentatmn { L & €} (Sandwich l‘ail:ern}
Coursce Title : Rugics of Elcetricat & Llectronics Engincering
2:30 Houts / 60 marks nrolment No. | ] |

Tustructions:

SLh Ll B —

Altempt alf the questions, :
- Tlfostrate vour answers with neat sketches wherever necassary.

lse of Mathcmatical ‘Tubles, Steam Table and Pockel C a]culdtm' {non-proarammable) is per mquﬂ:u!e.
Marks on Right Hund Side indicaie full marks for the question. :
Aasume suitable additfonsl data, if necessyy
C0O=COURSE (1ICOMES, 14 MVELS
Q.1 Attemptany SIX : ' - 12 Marks
a. Deline Corrent & Statc #'s unit, - 1CO-1, E-R] -
b. State Ohm’s law with equation. : . |CO-1, L-R]
© State Thevenisn’s theoren. g ' [CO-2, L-R]
d, State Maximum power transfers the:;rern. - [C0-2, L-R]
e, Defihe — 1) Ripple aclor -~ : :
i1) Ripple Frequency, - [CO-3, 1-R)
f. List any 02 applications of LED. 1CG-3, I.-R]
o. Listiypes of Transistor. . [CO-4, T.-R]
h. Define operating point of transistor. : 1CO-4, L-R}
i.  Hnlist types of Passive Filters, _ - [¢0-5,L-R)
Q.2 Attempt any THREL - 12 Marks
a. Txplain Kircho/1™s voliage luiw & cursent luw with its proper cruation.
FCO-1, L-T]
b. Describe power factor & s sjmmficance. ' [C0O-2, L-(]
¢, Explain operation of 1141! wave rectifer with circuii diagram & bnput & output
- waveforms. [£0-3, L4 -
d. . Explain voltage divider bma with cm.ml diagram. - [CC-3, 1-U)
Q.3 Attempt any TITREE _ 12 Marks
. Fxplain the concept of i) Hlectric DuLenhal :
_ Y EME. [CO-1,T-T1}
b, Describe with Triangle I) Active Power o
1) Reactive Power : ‘L
: 1y Apparcat power. : [CO-2, -]
c. DIHLmULHSh in belween clipper & clampe] circuits { any 04 points )
(-3, L-A]
d. bxplain w :}ﬂung of (‘{:mmon Ermmr Conhg,u‘ratmn with proper c.mmt

_d1agram S _ _ o [CO-4, 1L
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Q.4 Aftempt any FOUR 12 Marls
i, :."{Jmpar-.: Altemnuting cwrent { AC ) & DllECt current { DC ) (anv 13 poinls )
[CO-1,T-A]
b, Diﬂ"e:t‘antiﬂ.l:a in berween star & Dlelta connections { any 03 Poinds )
[CO-2, L-A]
6. Describe Zenor diode as a voltage regulator wilth proper circuit disgram, -
[CO-3, L-U|
d. Explain the working prmuple 0l FNP mansistor with diagram. |[CO-4, L-T]
e, Daamh-: Toad regulaiion & line regulation, [(0-5, T.-11]
Q.5 L'sttenlpt any TWQO ' ' - - 12 Marks
4. [nd equivalemt Resistangg in tiven eirenit diagram ,° CO-2, L-A]
- {hetween Aié o |
n. .3 ;
. AW A D
g _ 12 .ﬂ.[

b, Compare MOSFEET & IFET { any (6 points ) . [CO-4, L-A]
s BExplain working of D.C. Regulated power supply with suftahle block .
diiggrant. : . JCO0-5, 1103

TRy e



Even2os26 1823501

GOVERNNILNT POLYTECHN IC MUMBAT

TERM END EXAMINATION
Programme : Tnstruinentation Englneermg (E&C] (Wandwich Pattern) -
Course Title : Digital Techniques
- 2:30 Hours / 60 mutks Enrolment No, | ‘ ' . J
I.r.!-,fmcfmns

Artemnpt all the quealmna

1.
2. [lustrate your answers with neal sketohes wherever necussary.
3. Lse of Mathomatica! Tulles, $team Table and Pocket Caleubator {non- p] O um_nmhlc} is permmmbln
4. Marks on Right Hand Side indicato Qb marks for the quemun
5. Assume suilable addition:] dara, if necessary , :
&, CO=COURSE 0L COMES, L ToVELS |
- |
.1 A'ttempi any STX 12 Marks :
4. Wrile Lhc radix of binary, octal, decimal und hexadecimal number systen.
- |C0-1, L-RR]
b. Obtain1’s cumplement of (llt}l_'l Dﬂl};. _ . {CO-1, T-R]
e, Convert (85.63)p into binary munber. [C'D-l, I.-Al
4. Write example of Boolean expression for SOP and POES. [CG-2, L-10]
‘e, Thaw symbol-& truth table for LX-OR gaie. [CO-2, 1.-T0]
f. Siate the necessity of multiplexcrs, ' [CO-3, L-R]
. List1he tvpes of demultiplexers. ' ' [CO-3, L- R]
h. State the major dillercace bem-:en sequential & comhmatltmal logic Cirelits
fanv twi). |CO-4, E-T]]
1. Mtate fLmme of [}lEbf;:L and clear in Mip flop, |C0O-4, L-R] !
: |
Q.2 f‘utq;,mpt any THREE o ' 12 Marks . |
a. Perform (01000:-( 10013 by 2’ complement methods, - [CO-T,L-4] &
b. State De Morgan's théorcms and prove any tna. [C0D-2, T-R,A]}
¢, Desipn 1-bit campatalor using K-map techmigue. : [CO-3, L-A]
i. Duaeﬂbe the opc_ratu:m ol SR flip flop using NAND gares onh |CO-4, L-11]
Q.3 Attumpt any THRLEL ' - ' : 12 Marks
a. Define the  followmg characler Htms. of logic gaies 1) Noise margin
if) Propogation delay. | CO-2,L-R]
b. Thaw the OR gatc and AND gate using ‘HI\D gatc only alm write its truth
table, : [CO-2, L—é]
¢. Draw logic diagram of half subtrator using K-map struplification and write
truth tuble. : ' |CO-3, L-T]

d. Describe the working of TK Mip flap with truth table & luglu dmg1 arn.
[CD d, L-L]
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Attempt any FOUR .~ 12 Marks
c'+1mp111;~* following expression by Boelcan a_lgebra & draw circuit diagram
= A4+ EF)+F(A+ B). _ _ [CO-2, L-A]
. Druw 16:1 MUX mee using 4:1 MUX, [CO-3, L-1j
Draw pin dingram of IC7483 4-bii parallel binary adder, - [CO-3, L-U] -
. Draw symbol and trith table of D-flip flop and T- [1111 fop. [CO-4, L-R]
Give classification of shiit registers. C[CO-4, L-R]
Attempt any TWO- ' 12 Marks

_{aﬂlwa1[1}{25ﬂ}1d (e — {7z

) (1570 = (Pocn = (Dexcmssa. [CO-1, L-Af

. Find the reduced form of following function & realive reduced expression

using pates. f{AL,C.D) =Y m(0,1,2,9,15,14,15} = d(3,4.7,10,111.[CO-2, L-A]
Dresign a 4-bit synchronous counier and dras its Togic diagram. fCO-4, T-A]

B R
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GOVERWEB T POLYTECHNIC MUl\fIBﬁ.I
TERM END EXAMINATIU‘J

Programme : Instrumentation Engincering (E&C) (Sandwich Pattern]
Cowrse Title : Analvticu! Inséromentation

. ' ' _ - . . i-- - ) - . -
2:30 Tlours / 60 marks Lorolment >o. r ‘ : ‘ |
Tnstractions:

1. Alteraprall the quasliome.

2. TNustrate your stsars with ueﬂi srulchos Whersver necessary.

1. Use ol Vathematical Tables, Steam Table und Povicel Caletlator {nor plDﬁfl’llllﬂlﬂL‘lle'l is permissihlz.
4, »arks on Right Hand Side indicale {ulf marks for the quemnn
5
&

- Assume suilahle addltmna] cdata, if necassary.
CEE=COL RSE DT TCOMES, L=LEVELS

.1 Attempt any 5IX . . . - 12 Barks
a. Define analytical insinmmentation. [CO-1, L-R] X
. List any two radiation sources ol analytical instrumentaiion.  [CO-1, L-R]
2. State the hasic working principle ot colorimater. ' [(CO-2, L-R] _
d. List any two applications :Jl‘spectmphotométer. [CO-2, L-Rj . ,
2. Enlist types of chromatography. . [CO-3, L-R] ' S
[ State the hasic working principle of mass- spectromeater. [CO-3, L-IR]
g. List P" measurcment methods. _ [CO-4,L-R] -
h. List any two applications of inlrarcd gas analyzer. [CG-4, L-R]
_i. -Ealist different iypes of gas polhulant. 1C0-5, L)
0.2 Attemplt any THREE 12 Marks :
a. Bxplaln functions of cach block systom of anai:,ﬂml instrumentation with ' '
suilable block diagra. C €O, 1AL

lﬁ. Explain Beer's & Lambort’s law with suilable labeled diagram. [CO-2, L-1]
o Compare pas chromalography & -high peﬂuuﬂm&. liquid chromatopraphy

. {any 4 points}). - [CO-3, L-4] :
d. ) stinguish between glass. clectrade & calomel cleetrado (aay Tour points). o
©[CO-4,L-A] !
.3 Altempt any THREE ' ' 12 Marks
a, Trescribe working of flame nhume,tcr with suituble lubeled disgram. o
: : [CO-2, L-UY- i
b Dlsungmqh in belween sratmnrm phase & lnDbEL phase in chromatography co
(amy. [our points), : S [C0R3, 1A o P
©. Describe workmg of thbrma,l comtuuwn,v analyzer with labeled C]l&l'.’,l‘&ﬂl o
[CO-4, L-U] -

d. ]_xplcun neces3ity o’r‘ momiloring pnllu’rams for environimendal suslainability.
[C:0-5,L-T)
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1CO-1, LaA] .
State basic wnpr of {ime-ot ﬂlght (HBEES ﬁpectmme‘rel with fabeled dmgranl
[CO-3, L-U|
E.ist any (w0 applications of paﬂmﬂmetn, lype oxyeen analyeer with suitable
dizgrant. C[CO-4, LU
Explain 1L[31‘c:acntatmﬂ of umuammimn of | it pulluhmt&. willh suilable
formulac. ' [CO:=5,L-A] -
= xpldm ‘wotking of carben mnnmlde gah pu!]uLdnL -mcasutement method
LSt was ‘chromatography. E _ [CG 5,L- l'_|‘|
ﬁittunpt any TWO o e - 12 Marks

Draw block diagram of NMR b}'JLLLﬁ‘CI'm\.LL‘I' & cxplam the rl:-lr: of nuclear spin. .

- Also Hst any twa applications. ' C[C0=2: L-A]

Describe working of gas chromatography mass-spectrometer (GCMS) with -
suitalile bloclk diggram. |C0-3, 1-11]
Lxplain complete blood gas analyzer with block diagram. [CO-4, 1.-11]

o E_nd!-}! B

: f‘tttcmpt Hny FOUR o o ' . S l_l.ﬁfl'arl{s.
- Compare optmal filters & absorption I}'pﬂ tﬂtcrrs (any the eo pomts} ' e
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GOVERNMENT POLYTECHNIC MUMBAL
- " FERM END EXAMINATION :

*

- Programme : Instrumentation Engineering (1 & C) (Sandwich Pattern)
Course Title : Power Plapt Tnstramentation
2:30 Hours / 60 marks ~ Envelment No. o : ‘ ‘ l J
Instractions:
. Allempt all the questicns. .
3. THustrale sour mswers with noat skeiches wherever necessary. -
3 Use of Mathematical Tables, Steam Table and Pocket Caleulator (non-programinahle) is permissible.
4. Marks on Right Hand Side indicate full marks for the guestion.: ' ' :
5. Assime suitable additional data, it necessary
& CO COURSE OUTCOMES, | =UEVELS.
.1 Attempt any SIX : 12 Marks
a. Define Boyle's law-1. : [CO-1, L-R]
b. Enlist uny four sources of encrgy 1o generate clectrical enevgy. [C0-2, L-R]
¢. List any (our advantages of paseouy fuels, [CO-2, L-R]
d. Falist four component of Tarbo Generator: 1CO-3, L-R]
. Enlist any two safely measures of Noclear power plant. [CO-4, L-R]
£ Define: 1) Nuclear Fission i) Nuclear Fusion. ' [CO-4, L-R]
. State importance of Vibration measuremient in powerplant.:  [CO-5,L-U}
. Give four appheation of oxygen analyser. [CO-5, L-A]
i Enlist uny four sources of vibration in power plant - [C0-3, L-R]
0.2 - Attempt any THREE _ . 12 Marks
a. Explain with ncat diagram of pressurized waler reactor. [CO-4, L-U] :
b. Explain Rankine cycle with suitable block diagram. .| CO-1, L-L]
. Dravw lavoul diagram of steart power phant & explain its working. | CO-2, L-U].
4 bixplain with neat diagram of feed forward conirol aystem of (wrnace draft
" comtrok of Boiler, IR - {CO-3, L1
Q.3 Attempt any THRER - _ S 12 Marks
a. Explain following laws o Conservation of encigy. . - : :
i) Conslant volume provess i) Constant pressure process, [ €O-1, L-U]
b. Dxplain with ncat diagram of ultimate apalysis ofconl. . [C0O-2,1-Ul
¢. Draw ncat diagram of water cooled Turbo generator & explaiil its working,
SR ’ B A } [CO-3, L-U]
d. Explain witl neat diagram Zirconium type measuremient system. {CO-5, L-Uj
-Attempt any FOUR : ' : 12 Marks

Differentiate betwaen enthulpy and entropy of thermodynamic system.

. [€0-1, L-A] :

: Dis.tinguish belween Tidal énai‘gf and wind energy. {any (hree points)

- [CO-2,L-A]

-State {he working principle of Tarbo ganel'a'tm‘.. R [CO-3, E+A) -
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State advantages and disadvantages of Boiler water reactor. | - [€0-4, L-T1

State the fumetion of Nox Reduction i power plant. [[ D-"r L-A]
Attempt any TWO - . 12 Marks
Draw snd l..xplam gteam circuit of thormal power pla_rlt Also list any two
cascntial mqmrcmcnt of stcam power plant. | C0-2, L-A]
MName the four equupment used for ash handling ay «‘.tem Baplamn brtefly ash
handling sysrem with suitable schemalic, - [CO-3, T.-A]
Suggesl pame of Jowr components used in nuclear powsr plant. Deseribe
operation of nuclenr power plant with neat schematic. [CO-4, L-A]

R R



