Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: D103000091 Date: 06-12-2025
Subject Name: Electrical Instrumentation

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define Measurement. State Different Roles of different measuring instruments. 03
(1) Aozl carvl 24 @AQY A5l gorgdoigioll [QARQY Ad eidl, 03
(b) In Indicating Instruments, List out types of Torques required for Deflection of 04

Pointer. Give comparison between gravity control and spring control.

(c1) glos¥2lol usiRatl Aol gdoeai Uldoerall [35AsRUat 312 %37 2ol USRIl 0F
1€l Glotld]. AMA2 $21d 2ol Fudl $21d U AutIHE( S,

() Explain seven terms related to measurement: (i) Range (ii) Resolution (iii) Indicated 07
value (iv) True Value (v) Error (vi) Threshold (vii) Accuracy (viii) Precision

(8) Ax%Noe 2cifEia Sl Aid AGE AHAA): (i) 20% (ii) WA RYRIo (iii) IloSELs 09
A (iv) ¢ AY (v) R (vi) ARNES (vii) K181 (viii) M R>As0l
OR
(¢) State and Explain types of errors in measuring instruments. Also Enlist steps to 07
minimize it.
(8) AxRoar gorgdoedi 211ad) 2ot USIA @IA 2ial 24N, ddl B2ISUl HIZ 09
uddiAlofl vel A1€l clotidl.

Q.2 (a) Explain principle of D.C. potentiometer. 03
(1) &).20. Wizleaiziialezell Rgid 21xendl. 03
(b) List the applications of potentiometer and explain any one of them. 04
(1) izloziMNaNe20tl GuNoNofl A1) clotdl 240t daiell Siguel As 2w, 0w
(¢) Explain the construction of a megger used to measure insulation resistance with a neat 07

diagram.
(8) gorayAricl 222021 MUl HIZ GURIAI DoRll Uoll 20269 215 2418 AW, 09
OR
(@) List out various methods to measure the Resistance, Inductance and Capacitance. 03
(1) 292202, Josseod el FUAec Hudl Hiell UglAel] §1€] i) 03
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Explain measurement of unknown medium resistance by using Wheatstone bridge.
A1 22040} HIUal cgleeal [AYall GURIID §3]al AHwd].

Explain measurement of various electrical quantities by using Universal Impedance
Bridge with a neat sketch.

[AQy galsgsa sdllcedle) Hiuet sal HI2 Yfoiaid galSet [Aoyoll Guilol
24289 25 €3] Al

Explain construction of MI attraction type ammeter with diagram.

AH A1 AsRUct USRall Aa{|2R0f] Uall 2A15A A1) A0,

Explain in short the extension of range of ammeter by using Shunt.

AH1220(1 209 0] AIs2éRIal QIo2all GUAII sTal 5] 31d s3] ASIU A gsHi AHNd.

How can current be measured in a conductor without making a direct electrical
connection? Explain it with the help of construction and working principle of clip-on
(clamp-on) meter.

Al galsgsd sastiot sl [Aall sss231 didl s22 5d1 Aa Hd] s1u? dol
[SEU-1al (SAFU-H10l) H12Ral] 2ol 2ial 51 Rgidoll Heeell A3Hwd].

OR

Give the Function of Following Instrument: (i) Tri-vector Meter (ii) Maximum
Demand Indicator (iii) Phase Sequence Indicator.

ofIRatl Aldotlatl SI11 ¥R (i) 2lgfdser H1eR (ii) AlsAHH [SHIos PIS5eR (iii) $%
Risdo?t glosser.

Explain construction of PMMC type voltmeter with diagram.
PMMC MsIRofl diceH]2R0f] 2241 2415(d 2418 1919,

Explain how Instrument transformers (CTs and PTs) are used for measurement of
high current and high voltage beyond the range of ordinary meters.

A1 10 Hl2Rofl 20%ol] c161R011 B1Ef S22 AAal BIY dIC2Y HIUYI HI2 Pogdoe
2104513121 (CT 4al PT) 31 Z1d Guiloidi Adiy & d ¢emdl.

Explain dynamometer type wattmeter for single phase power measurement.
siJatid1]2R UsRall dl2dl2Rell GUAlal s34l (21 $5 UIdRe] HIVol AH¥A].

Draw a connection diagram for three phase power measurement using two-wattmeters
and explain in short.

el 3% Uldell HiUal HI2 A-dleH]2] BU2l sZlal Salsial SIAIAIH E1R) Aal
gsHi AHwdl.

Define calibration. Explain why measuring instruments are calibrated. Explain the
process of calibration of wattmeter as per IS.

3(adiRiol UIUAIRIA $2A. #2291 PorgAogRio] S0 BH SAUIHI A1 & d
AHndl. dlealeall SadRiotofl MlEAI IS Y AHendl.

OR
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Q.5

(a) Draw and Explain construction of a single phase induction type energy meter.
(1) o1 %% Josseiot UsRal Aot #H20f] 2Rt 1) 2Hal 2AawAl.

(b) Draw the connection diagram of the single phase energy meter and enlist the possible
errors occurring in it.

(e1) Ro1d 3% Aot 312200) SASAt SIAIAIH €1 2ol AHi AHIUd] K220t o1 241,

(¢) While the single phase energy meter is calibrated by substandard wattmeter,
Following test results are obtained: Disc revolution — 30; Time taken - 19.5 sec.;
Wattmeter reading - 4500 W; Meter constant K — 1200 Revolutions/KWh.

From that, calculate the percentage error in the energy meter. Based on the
percentage error, tell whether the energy meter is running fast or slow.

(8) ol Ro1d 3% Aot 1220l AoiR2iosS dleder &IRI BAAe s2U1Hi 241 & AR
oflJetl Ui HA B: (S8 Rdlcy2lol - 30; AURIE A3 - 19.5 As0S., dleafle:
(521 - 4500 W; d12R Slorese K — 1200 Revolutions/KWh

A uef] A1 HleHi Sedl uzer 2122 2419 & A a1, U2 42011 A4 R Aol
Hlez xsudl 1A 8 5 ¢l A1d & A wendl.

(a) Define Electrical transducer. Enlist various physical quantities that can be converted
into electrical signals using it. Give an example of one transducer for each.

(1) galBzsa zlos2R UvAIRIA 5. [ARY ellfds sA62élof) §1€] clotidl 3
¥al gAlsesd RAAHT 3UidRd s3] USIRI. d €35 sdlle22] HI2 duRid] slef s
2lods4R0] BEIBRRI AL

(b) List and explain any four factors to be considered while selecting a transducer for any
specific application.

(o1) Sigr2diss2 AaB2A0l HIZ 2loASUA2 UAE 52l Guid il Adiloll SITURI AR
URciael] AIE] clatid] el AHd].

(¢) List the different transducers used for measurement of temperature. Explain any two.

(8) diuatiol sudl 112 guidl QA4 glousyRiell AI€] Glotd). SlPURI & 2Aaond).
OR

(a) Define Resistive Transducer. In following resistive transducers, state which physical
quantity changes the resistance: Potentiometric type, RTD, Thermistor, LDR and
Strain Gauge.

(1) 23Req glorisyr cIvIRid 3. ofldall 2B Red glorisyRai ¢ cllfds
sdl(ced] cieddief] 3201 GledI & d ¥RIId): Ule[RNAIes UsIRall, RTD,
(222, LDR ial 2201 3.

(b) Explain the principle of a capacitive transducer. State its two applications.
(¢1) 3R glorisyrRell Rigid Aadl. doll A GuN I,

()  With the help of a sketch, explain the construction and working of LVDT. State its
two applications.

(8) Buofl veee), LVDT ofl 224ai1 2101 ST Aa4e14). Aol & GuAaN sRIId).

L
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