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FUNDAMENTALS OF
INSTRUMENTATION

Papcr : IE 302

I.'ull Marks : l0()

Pass Marks : 30

'l'imc : 'l'hrcc hours

The ligures in lhe nnrgin indicote full murks
fbr the questions.

An.swer any live questions.

l. (a) What arc thc dilTercnt types ol' instrurnents
on the basis ol'their lirnctions ? - bricllv
cxplain.

l)iscuss the dumb and intclligcnt typcs ol'

. 
instrurnents with cxarnples.

I)cscribe thc difl'ercnt functional elcmcnts
ol' a gcncralizcd utcasurcrncnt syslcm.

3-r,3+6=.12

Contcl.
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2.

(b) Detcnninc the average deviation, standard
deviation, probablc error of. mean. standard
deviation ot'rncan and standard deviation
Itorn thc following dara g

(a) [Jsing least square mcthod, derive thc
standard deviation of o,,o fbr an approximated

straight line 7 =atx + a,. 6

(b) 'l-est whether thc following set of data follorvs
the normal distribution curve by using Chi_
square test. t4

Measured
I'otenlial

10.2 l0 3 10.4 106 107

F requency ol'
opcration

4 7 9 3 2

Coclficicnt
ol'friction

0.40-0.42 0 42-0.44 0 44-0.46 0 48-0 50

Frcqucncy 2 7 t3 8

3. (a) Discribc rhc
instrumental
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instrumental crror. llorv lhc
crror can be minirnized ?

^ ' -^Jf l-+



(b) Dcscribc the working & prirnary standard

rvilh cxamnlcs. 6

(c) What do you mcan by signal conditioning ?

Discuss thc different signal conditioning' 
e lements with examples. Brielly explain the

working of an clectronic voltagc standard'
I +5+4: I 0

4. (a) Difl'ercntiate range and span with examples.

Explain the linearity and static sensitivity
with diagrarns. 2+4:6

(b) 'l'hc voltagc across a resistor is actually 20V

but thc measuring instrument shows l9'2trl
in a mctcr of full scale range 0 -1002; find

the absolute error, static colTection and enor
as a lraction of lull scale deflection' 4

(c) Describe thc lollowing characteristics and

mention whether they are desirable or
undesirable 4

(i) non linearitY

(ii) resolution

(lil) precision

(rvl sensitivity
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5.

(d)

(a)

What is thc clkct of input itnpcdance tn a

mcasuring illstrulrcnt ? - explain' 6

What alc thc lrt'o conditions lbr thc linoarity

ol'a systcm'? Obtain the cxprcssion ol'output

o1. a lirst order systenr rvhen a ,"t, .llOO_,

(b) A d Arsonval galvallometcr is a second order

instrument. In the design of a d Arsonval

galvanomcter' the damping ratio 0 65 and

Ihc natural frcquency ol undampecl

oscillation is 4Hz 5

(i) lf thc scnsitivily ol'thc Inovcrncnt is

doublcd by using springs of srnallcr

stiflness' caloulatc the ncw darnping

ratio & new natural frcquenoy'

@ What do you lncan by rcsonant ficquctrcl' I

A torque sensing lransrlucer is connccted 1o

the shaft of an clcctric tnotor lvhich drives

a load that has a tnotnent of inertia ol

200x10-3 kgm2. What should bc thc

damping iatio of thc systcm rvhcn a-

sinusoidal torquc varying at a liequency of'

2radf sec is to be reProduccd with a

maximum crror of + l0% The torsional

constant is 15 N 'ntfrad
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6. (a) Obtain thc cxprcssion ol'magnitude ratio and

phasc anglc irorn the ltequcncy responsc of'

a sccond order sYstctn' t

(b) What is a dead tirne clement ? What will be

the output of a dcad time elcment if a

sinusoidal signal is applied to it'! l+2=3

@ Describe the dillercnt calibration techniques

cmploycd in measurement systcm' l0

7 . Writc short notcs on any four ol' the following, :

4x5=20

0 Gross error

(it Automatic instrumcnts

(lir) Weston cell

/ivl Routine calibration rnethod

(v) Primary and secondary standard'
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