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The Jigures in the mlargin indicate full marks

for the questions.

Answer any five questions.

Define thc term 'instrumentation'. 2

Explain the difference betwcen the
following : 2+2':4

( i) Mcasurand and measuremcnt

(iil Measurement and instrument.

@ Discuss the factors relating to selection of
instruments. '4

(d) Describe briefly the main f-unctions of thc

instruments with examples. 6

t. (a)

(b)
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(e) Define the following terms as.applied to
ttrc,measuring instrument : 4
(, True value
(i, Dead zone

(itil Seniitivity
(rv,) Correction

2. @ What are static characteristics ? How do
they differ from dynamic characteristics ?

2+2:4

(b) What is "hoise"? What is signal to noise
ratio ? Explain b.1iefly different types of
norse. l+2+3:6

(c) it pressure indicator showed reading as g9
bar on a scale range of 0- 100 bar, but the
true value, was 88'5 bar. 5

Determine :

(t) Static eror,

(ii) Static correctlon and

(iii) Relative static error.
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3.

(d) A pressure measuring systcm consists ofa
piezoelectric transducer, a chargc arnplificr
and an ultra violet charge recordcr, their
sensitivities are 8.5 pC/bor, 0 004 V/pC
and 20mm/V respcctively. Determine the
deflcction on thc chart for a oressure
change ol 25 bar.

(a) Describc the dynarnics for sinusoidal input
to a first-order systcm.

During a particular proccss, the air
temperature cycle at the rate ol | .cycle
cvery 4 minutes. 'Ihc timc constant of the
temperature mcasuring dcvice is 20
seconds.

Dctcrminc

4 l 6:10

(i) 'l'hc variation in thc indicatcd
telnpcrature if input tcmperature has

a sinusoidal variation of + 25"C.

(i, 'fhe tirne by which the maxirnum
rcading of the therrnometer lags the
truc maximum value.
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(b) Deline the following terrPs:

0 lridelity
(ii) Overshoot

(ilf Dynamic error

(iv) Speed of response

@ Whcn a stcp-input was given to a second-

. ordcr system, thc measurcments rcvcalcd

that the system had an ovcrshoot ol' 12Vo

in a rise time of 0'22 second- 6

I)ctcrmine:

0 Dft'ectivc darrPing ratio

(ii) Undamped natural lrequency of the

system.

What are'systematic errors' ? Iixplain
briel'ly the ditTcrent types of systcmatic

crrors with examPle' 2+4:6

I-hc three resistors Rr, Rz and Rr have the

lbllowing ratings : Rr : 25O +4V',

R" =65A!4%, &=45Q+4%. 4

Dctcrmine :

(i) Limiting value of the resultant
rcsistancc.
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(c)

ftil Pcrccnl limiting crror ol' scrics

combination ol' rcsistance.

Whilc mcasuring a tcmpcraturc thc l<lllorving

tcn rcadings wcrc rccordcd :

39-6. 39.9, 39''/. 40'0. 39 8, 39 9, 39 9.

39 8. 40 4 and 39'7"C'. 10

Calculatc thc following :

(i) The mean

(ii) 'fhe standard dcviation

(iii) 'lhe probablc error of onc rcading

(iv) 'the probable error o[' mcan. and

(v) 1'he range.

llxplain rcsistancc potcntiornctcr. A lincar

resistance potcntiomctcr is 50mm long and

is uniforrn'ly wound rvith wiic having a

rcsistancc ol' 10000(). [Jndcr nortnal
conditions, thc slider is at thc ccnlrc ol'thc
potentiomcter. Irind the lincar displacerncnt

r.vhcn thc rcsistancc ol' thc potcntiolnctcr as

rneasured by a Whcatstonc bridgc fbr trvo

cascs is 0 38500 (ii) 7560Q.

Are the two displacerncnts in thc satrc

dircction '/ If it is possible to measurc a

minimum valuc ol' 10r) resistancc u'ith thc

above arrangements, find thc rcsolution ol'

thc potcntiomeler in mnt. 4f6-10

Cotlld.

(a)
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(b)

(a)6.

What is thc principle on which a capacitivc
transducer works ? What are thc advantages
and disadvantages ofcapacitive transduccrs ?

5 15:1 0

Explain linear-variable-differential
.transfomer (LVDT) and is working. Thc
output of a LVD1 is conncctcd to a 4V
voltmctcr through an amplificr whosc
amplification lactor is 500. An output of
l'8 mV appcars across the lcrminals of LVD'I-
when the corc movcs through a distancc of
0'6mm. If thc .millivoltmctcr scalc has 100

divisions and thc scalc can be rcad to ft of
a division, 2+4+6=12

Calculalc:
(i) 'l'he sensitivity of LVDI'
(ii) The resolu{ion of thc instrurncnt in

mm.

(b) What is a piezoclectric transduccr ? A
piczoelectric crystal measuring
6ntmx6mmxllSmm is used to measurc a

fbrce. Its voltagc sensitivity is 0 055Vm/N.
Calculate the force if voltage dcvclopcd is
t20v 3-15=8
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7. Write short notes on : (any four) 4x5:20

(") Strain Gauge

@ Pneumatic Sensors

(c) Loading effect of measuring instruments

(d) Repe4tability and Reproducibility

(e) Variable Inductance Transducers

(/) 'l'hermistors.
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