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lnstrm tions 
1. 1n the first page of the Answer Boo~ reproduce the table (as shown) and tick you 

have answer the questions. 
2. Start a new pa~e for each question, like Q.1, 2 and 3. 
3. Clear and legible handwriting will carry marks. 
4. lEach additional or attached sheet should carry your name and Roll Number. 

Table fpr attempted questions (Reproduce as instructed) 

Ql 
a) 
b) 
c) 

Q1 a b c d e f g h 1 j 
Q2 a b c 
Q20R 
Q3 a b c 

Answer the following (no part mark is allotted) (1 x 10 = 1 0] 
Three functional units in any instrument are ...... , ......... and ............... . 
Lag is a .............. response while reproducibility/precision is-a ......... response. 
Pirani gauge is a transducer with high gauge factor used to measure strain (correct 
the sentence if it is wrong). 

d) Bourdon tube is an electro-mechanical system, and its output signal is non-linear 
with variation of input (check for correctness and modify if required). 

e) Thermistor is generally a ............. temperature coefficient resistance ~ducer 
while resistance thermometers is a ............. temperature coefficient resistance 
transducer. 

f) A thermopile is combination of several thermocouples joined in . . . . . . . . . . . . for its 
advantage of giving ................ . 

g) Full form of L VDT is .......................................................... and is used to 
measure ................... . 

h) Dew point meter measures ..................... and .................. to get relative 
humidity of air. 

i) The proper name of subjective measurement is ......... , . . . . . . while objective 
measurement means ........................ . 

j) Charge sensitivity is related to ......................... transducer that could be used for 
measurement of .......................... .. 

Q2 

(a) What do you understand by static and dynamic characteristics of any instruments? 
Defme the following terms mentioning for which characteristics they are referred to: 



(i) Fidelity, (ii) Accuracy, (iii) Drift, (iv) Lag [1 + 1 x 4 = 5] 
(b) Justify the statement: [3] 

. (c) 

Q.3 
(a) 

(b) 

The dynamic response (y) of a first order instrument for a step input (xo) would be 
better if the system time constant ('t) is kept to a minimum value. [You need to 
explain this from mathematical standpoint]. 

A capacitance transducer consists of two plates of diameter 2 em each, each 
separated by an air gap 0.25mm. Find the displacement sensitivity~ :=o:"J-I?"-'8'

0

[2] 

OR 
Ff.,., 

Mercury in glass bulb thermometer is a first order instrument commonly used for 
measuring temperature of liquid. Such a thermometer is used to measure the 
temperature of fruit juice + sugar + pectin mixture In a jelly making process (open 
pan evaporator). (a) Obtain the transient re~ponse of the thermometer (indicating 
the notations used with proper units) when it is immersed in a mass of heated 
JWCe. 
(b) In order to improve the response (less fune lag) what constructional features of 
the thermometer have to be changed? (c) Can we reduce the response time without 
changing the constructional feature of the instrument? (d) What change in the 
constructional feature should be made in order to improve the sensitivity of 
thermometer? [4 +2 + 2 + 2 = 10] 

A bimetal strip is formed with stainless and Invar at 37.7°C is raised to 75.4°C. 
Each strip has a thickness of 0.356mm and 50mm length. Calculate the radius of 
curvature and the deflection 
ainvar = 1. 7 x 10-6/;c 
asteel = 1.6 X 1~°C 

Young's modulus (Y invar) = 1.5 x 105 N/mm2 

Young's modulus (Ysteet) = 2.2 x 105 N/mm2 [2] 

The inside temperature of a meat curing oven is measured with Chrome! - Alumel 

thermocouple (sensitivity 0.04 mVK-1
) along with a cold junction at 0°C. A milli

volt meter of 0 - 30 n1 V (least count of 0.08 m V; uncertainty of± 1.1% of the full 
scale) is available to measure the temperature. 

(i) Calculate the corresponding range of temperature (also uncertainty) for which 

this instrument could be used. 
(ii) What is the resolution of this system? 

(iii) A potentiometer at 22.5°C replaces the ice.-cold junction. Estimate the error 
incurred in measurement when the thermocouple is suppose to measure a 
process temperature of 100°C. [I x 3 = 3] 

· (c) A McLeod gauge shows a reading of 10 mm Hg in the capillary when the pressure 
in the chamber is 150 Pa What would be the reading if the pressure in the chamber 
is reduced to 1 o-2 Torr? 
If resolution in this gauge is 0.5 mm of Hg with no dead zone, what would be the 
threshold level ofptessure (in Torr) the instrument will response? [2 + 2 = 4) 




