
JK LAKSHMIPAT UNIVERSITY, JAIPUR
INSTITUTE OF ENGINEERING AND TECHNOLOGY

End Term Examination (Regular/Backlog), November 2016
·B.Tech in Electronics and Communication Engineering, Semester III

Roll No .

ECE302 Measurement and Instrumentation Time: 3 hours Max. Marks: 100

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2. Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/ schematics/ flow chart wherever,

required are an integral part of the answer.

Q.1 Objective type multiple choice questions (10 questions @ 1 mark)
A

10

-- - - --------- --"--------- ---- ----_ ... - -
1. Instruments are subdivided into active and passive based on whether the output of

instrument is produced by the quantity being measured simply changes the
magnitude of some external power source. The pressure measuring device and the
float-type petrol tank level indicator are example of
(a) Active instruments
(b) Passive instruments
(c) Former is active instrument and later is passive instrument
(d) Formeris p~~s~ve instrument and later is ~~t!:,_~Jn~~um.ent

11. If a pressure gauge of range 0-10 bar has a quoted inaccuracy of ±1.0 % of full scale
reading, then it means
(a) A. Minimum expected error in any reading is 0.1 bar
(b) Maximum expected error in any reading is 0.1 bar
(c) Maximum expected error in any reading is 1 bar
(d) Minimum expected error in anyreading is 1 bar _ .

111. Strain gaugeis~.,
(a) Active de\rit~,,"nd converts mechanical displacement into a change of resistance
(b) Passive device and converts electrical displacement into a change of resistance
(c) Passive device and converts mechanical displacement into a change of resistance
(d) Active device and converts electrical displacement into a change of resistance

IV. For an instrument the degree of repeatability or reproducibility in measurements is
an alternative way of expressing its
(a) Precision (b) Accuracy
(c) Sensitivity _ _ jdtL~ear~ty _. ._._ __ _ . _

v. If a voltmeter can measure up to 150 V and it has 150 scale divisions where each
division can read to 3/4 divisions. Then the resolution of the voltmeter is
(a) 0.5 V (b) 0.25 V
(c) 0.75 V (d) 1 V
In a Wheatstone bridge, the formula for finding unknown resistance (R2) is given by
R2= R2R3/Rl
Where, Ri= 150&1±0.1%, R2= 250&1± 0.1%,

.... -_.. -- --

Vi

R3= 300&1± 0.1% and The value of
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unknown resistance is
(a) R2 = 250£1± 0.1% (b) R2= 300£1± 0.3%
(c) R2= 750£1± 0.3% (d)~? = 500£1± 0.3%

Vll The thermocouple instruments works on the principle of Seebeck effect. The
amount of heat produced is

_(a) Directly proportional to the current
. (b) Directly proportionalto the square of current

(c) Inversely proportional to the current
J?)_ Inversely propg~t~C?~al_tg..!l~.~.~gl1~Ee()fcllrrent

viii I Low resistance is the resistance of the order of
! (a) 1 ohm and less than 1 ohm (b) 1 ohm to 1 mega ohm
:_(c) More than one ohm ____ None of these .. .. .__.

i~ ':Th~ vib~~ti;~-gal:.;~~;~~t~rs are sensitive to power for frequency range of
: (a) 200 Hz and below (b) 200 Hz to about 4 kHz

_+(<:) 4!<li~ ..~~9:_~_~ove (djAnyfrequency
x ' Which part is called as heart of CRO?

(a) CRT
(c) Trigger circuit

(b) Sweep generator
(ci) Amplifier

Q.2
I ..-~.

, 1

.- - _ ..

.Short ans,:",er.typ~9.11~_st~~~?(~_qll~?~ig~?~?'.?~~E~~l... _.. .__._.'_ _. 10
Explain the suitability of electronic instruments over electrical and mechanical :
instruments.- -_. _ .. _._-, .... __ ... _,. ...-

Why is it preferable in bridge circuit, that the equation of balance are independent
of frequency? Explain. _.

! L~st the various type of tel11p~rature transducer and describe the application of each.
' ... . ..,_..E_..._x_Pl~~!l..t~~.?~l1!_~~~_g~.~E!C?!_?~J:"l.E!~~g~?_C:~<:'l1~!?:_.__..._._. _.._. ... ... . __.... . _

11

: Q.3A-:--Wh~t-~~-~-·b·~~i~-bl~~k-~f~·g~·;;~·~~ii~~-d·i;;~t;~~~~t·~y~t~;;?-D-~~~-th~-~~~i;~~-bi;cksi
and explain theirfunctions. .

,Q.3B A wattmeter having a range of 1000 watt has an error of ± 1% of full scale deflection.
If the true power is 100 watt, what would be the range of reading? Suppose the error

,_.___ __:_~peciKi~~.9-s_p~!<:~~!~g~~~!!l1~.y~all1~~..~~~!_~g.l1~9:1?~_!~era~g_~.gLEe_ading?

05 i
I

05

Q.4A
Q.4B

-,-_ - --,- ._, .._-_._- -- ------ _.- _ .._-_.,- -"'.'",--_. __ __ _----_. __ __ .._ _._-- ..__ __ ._ ,-_. ,.__ .__ _ __ .._ _, ..-_ , _-- ._.- '.__ .._- _. __ .__ _---,.,.,.- ..•.._.,,--"_. _.

Explain static and dynamic characteristics of a measuring .instruments. . 05
Explain the working of dual slope type Analogue to digital converter and with 05
suitable diagram.

i Q.5A .-Describ-~the'~;rking of Max~ell il~d~~t~~~~~capa'~itance Bridge for measurement 05
of inductance. Derive the equation for balance and draw the phasor diagram under

: condition of balance .
...-._ ....__ ._- - --- -- - _.

Q.5B ! A bridge consists of following: 05
: Arm ab - a choke coil having a resistance Riand inductance Li.
! Arm bc - a non-inductive resistance RJ.
. Arm cd - a mica condenser C4 in series with a non-inductive resistance R4.
Arm da - a non-inductive resistance R2
When this bridge is fed from a source of 500 Hz, balance is obtained under following
conditions. R2 = 2410 ohm, R3~750 ohm, R4= 64.5 ohm. and
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C4 = 0.35 uP. The resistance of capacitor is 0.4 ohm. Calculate the resistance and
inductance of choke coil.

Q.6A Draw -th~b~;i~~io~k~dii&r~1.~Ia~.g?~!it;~~~p~~~~~~!ate!b_~~~~~~tion_ Of~~~1~l~cl<. f_Q5
Q.6B . What is piezo electric effect? Describe with diagram the operation of a piezo -electric 05

transducer.

OR._- ...- "'- --- .. _- .. - - - .

Q.6B The output of an LVDT is connected to a 5 volt voltmeter through an amplifier, I 05
whose amplification factor is 250. An output of 2 mVolt appear across the terminals
of LVDT when the cote moves through a distance of 0.5 rnm. Calculate the
sensitivity of LVDT and that of th whole setup. The milli-voltmeter scale has 100 '
divisions. The scale can be read to 1/5 of a division. Calculate the resolution of the
instrument in rnm.

. -- - - -
Q.7A Explain the working of successive approximation type Analogue to digital converter 05 :

, ! and with suitablediagram. .. _ _ ._ _.__ _. ' .,, .._. .___
: Q.7B Explain the working of dual slope integrating type digital voltmeter with suitable 05

., diagram. _ .__ .. ._.._.._ __.___.._.._ .___ _ _'''' __ .._ ____. __ _
OR

Q.7B A 4 terminal resistor of approximately 50 ~t,Qresistance was measured by means of 05
kelvin's bridge having the following component resistances:
Standard resistor = 100.03; Internal ratio arm = 100.31 ,Qand 200 ,Q; outer ratio arms I

= 100.24 ,Qand 200 ,Q; resistance of link connecting the standard and the unknown;
resistance = 700 ~,Q.Calculate the unknown resistance to the nearest 0.01 ~,Q.

-. -- -_. - ._. -- - --,------ •..--~--, _.- -_._-_.-- - -,- - ,- - .. _._.. -

.__ ., - - - ----.--- .. - ,._-- .. - - . ._-
Q.8A Define the term error. Classify the various type of errors and explain these error by 10

giving suitable example. Discuss t~e..Y!1~an~9-<::lp.~e..9-!? minimize these errors.__ .

, Q.9A·: Explain the m~thod of measuring -di;plac~~'~~tu~i~g LVDT. State advantages and 10
·_9-i~.~d_:':~.r:t..~ge.s...9.t~Y.12T.._.. .__.._. __ .._. .. _.__.._.. . _ ._. _

Q.9B ! Define the term strain gauge and gauge factor. Describe the operation and I 10
• construction ~~strain gaug~. S_tateitslimitation, . __._ _ ... _ L ..._

OR . . _......._.- .. ___ _.. -_.._ _ _.__ _ - _.._------------.j ..-._.
Q.9B ' An integrator contain a 100 k,Q and 1 u.F capacitor. If the voltage applied to the' 10

integrator input is 1 volt, what voltage will be present at the output of the integrator!
after 1 second? Now if a reference voltage is applied to the integrator at ti is5 volt in
amplitude, what is !he ti~e_.iI~~e.ry~1_()Lt2? ._....
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