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PRI . | Questlon No. 1 1s compulsory & attempt any four out of the remammg ﬁve questlons SO A
“% (ii) Assume suitable data if required but justify it logically wherever 31391 able, WS T FSEER)
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(i11) Figures to the right indicate full marks & every sub-question: ﬁ‘om Q 2 fo Q 6 has equal weightage.
(iv) This paper tests your basic level of understanding the fundamentalé ao read each question carefully. -
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Q.1 ATTEMPT ANY FOUR (04) :- S
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(a) Define the following dynamic characterlstlcs of mstruments &
i of measurements they have to be consulelf '

,.r
* Fol N, ..'. 3
y A \. x“‘-- LR,

( i) Speed of Response AT
(111) Fidelity F&FR T T e
(1v) Dynamic Error o e R
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(d) Describe op eratmg prmc;tple of het -»-. L' w1th a neat block diagram.

(¢) With a neat 41agram,explam off dlgltal tlrne measurement

(f) Descrlbe m brl ef fhe‘*class* types_ Qf transﬂucers
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Q.2 (a) The true yalue»«ef Qe *vel% ' ﬁtor m a cu;cuxt 15« 10 V when it is calculated by 20
mathematm“ai anaiyms Agasurmg the same v“oltage by six different random individuals (but
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all with the,aame &hgltai gwes the fellowmg results as shown :-
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ObS”éﬁatlen:‘ Measured
Values
21025V
10.0§ vV
990V
995V
10.15V

9.85 V
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. (Di€dlculate -tﬁe--faﬁ-ifhiﬁétiﬁ'“rrfeafﬁ (average) for the above observations. '
< ¢ Gi) Catculate the percentage error for the fourth observation.
- W, (ini) Calculate the aecur{_‘_"“" +for the second observation.
> T *)'lg}:emu;ie thepracﬁ“sﬁidn of the fifth observation.
g ."__,}Calculate the standard deviation (o) for the above observations.

i) Calciﬂate the average deviation (davg) for the above observations.
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g . _ qu Q 2 (a) student.s can attempt any five sub-questions between (i) to (vi)
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Wien Bridge is one of the AC bridges as shown in the Fig. 1 below“.:l
which the bridge becomes balanced. Which quantity / parameter is-

Q3 (a)
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sed for measurement of an unknown frequency
CRO) Determine the approx1mate phase shift of
_1g .3 below observed on CRO screen : |
- : b J— ,:F _ ﬁu,,_.;,,,.,é :., : .

. 3 - Lissajous pattern on CRO for phase measurement for Q.3 (b)
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Q.4 (a) From the diagram shown in Fig. 4 below, identify which type of 1nstrlﬁné1;1t lS emg u§ed & 2
to measure which kind of electrical signal / input quantity. Descnbe ti”w opel"atrop i of ﬂ}at & .ﬂ-_:;:% N
instrument with a neat block diagram. S SN P A
| W’ i
|
: (b) The diagram_ belew m Elg 5 ma where,,,a complex waveform having
multiple mgnalrcompment& displayede: ""‘Wlth €ac H’i:llleldual signals having its own
ﬁ&us\g“ﬁi»am litudes nitude. g;-- is:8h wﬁ 'mV). Which instrument is used
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5 25 Frequency (Hz)
%ﬁﬁag ';5 — Amphtu spectrum of a complex signal waveform for Q.4 (b)
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Q 5 (a) You”have been -‘as ed to measure the displacement of a shaft, which is hnearly attached toa 20
ff*’-i"'*_:_;.-i:* plston in a machme ‘wherein the shaft has a rectilinear motion (straight line) going back & forth.
Wh1Ch transducér Wlll you use for above application ? Describe its operation with a neat diagram.
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has to be continuously momtored round the clock. Your SUpervisor . 8t ] ggeﬁts th‘at“due 10 hl. y by
acidic nature of the solution, a non-contact transducer should be uged fo ,ihe l“evel meaaure.ment.
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Which transducer will you use for above application ? Descnbe 1ts Qpe 1;1' ) i‘th a neat dlagl:am o

"\I

(a) You are asked to measure the flow rate in a network of p1pes
solution). At first, it seems an easy task to use electroma
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being highly conductive, the output signal obtained is préporti \1 i‘hthe f{ow
close inspection, you find that due to several issues; incliidin the Shffl:ﬁhge of st
arrangement of piping the flow transducer can be only ﬁﬁéﬂed in ai?efgi:
supervisor also tells you ‘it should be such that’ Sl Mplyfc_:g;lb’iq* 'h‘g“j—‘@fﬁf”

scale, he can adjust the valve manually & qulckly S0 as to. gbnfralb’tt

you select for such an application ? Explain WIth gleatél

) A thermostat in a home heating system’ ne‘éﬁdﬂn aﬁ iempﬂerature ] 't to work betwé 5 o the
temperature ranges of + 15 °C to + 45 ¢ “Cm 1g - lect z nam:r iythe‘* “thermostat
requirements are that the sensor shoulgf“bé ﬁas rén 613‘}““1 i t %“Wel ght &
portable. Apart from being easily mf,el;f‘ac:éq; chermostat '
it should have a quick response 10 the'y ariatior sﬁould be of

cheaper cost. Out of the vmou&g mpe:amrﬁﬁmg
above requirements. Explain 1’;‘3“" wictio] a
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