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Q1) Answer the following questions:

v As the time constant of the first order system increase
becomes faster.
T Fnr a potentiometer, the nonlinearity increases as the (R,/R,)
7 increases.
v Loading error in the potentiometer circuit causes the voltage output |
to be greater than the theoretical voltage value.. . 2
e YuThresholduis.tha: time.needed. by-the instrument.to:begin:to.respond.} .( i
~ to achange in input value.
v Misreading and arithmetic calculation errors are classified as
catastrophic errors.
v As the specific heat of the manometer fluid increases its sensitivity @
increases..
v If a system is found to be precise, then it gives highly accurate

values. /’{ |
v Inspection is the process of quantitative comparison between a| T
predetermined standard and an unknown magnitude. Z

r subjected to Vw“”
ntage

A wire stréin gauge has gauge factor .= 2 and is bonded on a steel ba
stress 100 MN/m2. The bar has modulus of elasticity 200 GN/m®. The

change in the resistance (neglecting piezo-rsistaive effect is equal tQ_L>* %
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e A_BE;: Ign;q T_ilfﬁnatﬁ Pickup has dimension of 4mm x 4mm x 1.2mm.
" itis 1. - 1€ Charge sensitjyit f Barium Titanate is 125 pCIN
12.5x10-9 F/m. If th e "

€ modulus of elasticity is 15x106 N/m2 | €.
Answer the following sentences: 4 )

@“What Is the name of this device 2

@;What Is its main operating principle?

The force acting on
and its Permittivity is

s S e
o2

@What is the value of strain produced by this force?

@ What is the value of charge produced by this device?
@ How much is its capacitance.

@ How much will be its voltage output.

i in i itance if the uncertainty _in

i uncertainty in its voltage an'd capaci i

@ How .n‘u_ugéw?ll_be the e ainty-insg $:2%-20d-thatizrcharge sensitivity
parmithvity 8487 5x4 10 L ,uneertalnty Gad
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" The volume of the thermometer bulb is 1000mm?®. It has time constant of 300s. It is
desired to reduce the time constant to 100s by changing ONLY the dimensions of the
bulb. The new volume of the bulb should be

; None

1 ii}mm3 m

37mm?° 333.3mm’
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values. . _
v/ Inspection is the process of quantitative comparison between a
predetermined standard and an unknown magnitude,

A wire strain gauge has gauge factor = 2 and is bonded on a steel bar subjected to .-,,,'I

stress 100 MN/mZ2. The bar has modulus of elasticity 200 GN/m?, The ntage 2
change in the resistance (neglecting piezo- -rsistaive effect is equal t %

-----

9
L~" A pressure gauge having a range 1000 kN/m? has an error of +2% of full scale
flection. If the true/pressure is 150 kN/m?, the range of readings will be
{:,L%o.-em  \ St/ If rror is specified as percentage of true value, the range of the 3
readings will be (A\32Q9.5. ~m. 13O 005 ) ( wle>

A capacitive tradsducer is constructed of two 6.5x10 m?® plates separated by a

distance of 1.0mm in air with relative permittivity of 1.006 and permittivity of free space
of 8.85x10-12" F/m. The displacement sensitivity of this transducer will be equal to

A first order system has time constant of 20s. It is subjected to step input. The settling

time of the output is assumed to be the time it reaches 95% of its final steady state
value. The settling time is said to be equal to :

100s 60s 20s None
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Question (1) must be submitted in 30 minutes.

ONLY aﬂer submission of Q[1} you can start with other questions.
‘;Wll Fill in the bracket with correct wurd (10 Points)

L Xt is the part of mefrology that deals with problems common to all
metralogical fields irrespective of the quantity to be measured. Gawal Heve.

2. ¥t means checking the dimensions of the produced or under-process piece
10 compare it with the specified dimensional accuracy. {wspaion

3 Tt is the process of quantitative comparison between a predetermined
standard and an unknown magnitude. wearwoet

4 Those types of measurement instruments that are commonly applied to
experimental or developmental work, like Thermometer.

8. In this method of measurement, the comparison is done with a standard
through use of calibrated system. iw-diect

8. A type of autput in which the instrument continuously writes, with pen and

iﬂh the value of the measured quantity against some other variable or
inst time. veaareling

fis is defined as any signal that does not convey useful information.

m are the errors that should not occur, however, may be corrected

'-;ﬁmlmtad by more careful work and attention. Cestrollabke errars

: defined as the departure of the observed reading from the

'h'i,g mean of the group of readings. deviadiow -
' y -ﬂghﬂy the data are clustered around the average value. desitism
i hﬂg @ time constant of 25s. It is quickly fukeﬂ frum a
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12. A step input of 100 kPa is applied fo pressure gauge, the pointer swings to
a maximum pressure of 102.5 kPa and then comes fo rest af 101.3 kPa. The
percent overshoot as fraction of final reading is equal fo 1 8487

13. Two resistors (250:2.1)() and (100+2.1)(] are connected in series. The
limiting error of the resultant connection is I 0= o A 3 M

14. A mass-spring system with single degree of freedom has mass = 8x10~ kg
and spring stiffness of 1000 N/m. This system has natural frequency
equals to . 253. 55 rad/s =51 , L8010

15. The volume of a circular rod is determined by measuring its diameter and

length. The diameter is (50+0.2%)mm while the length was (250-0.5%)mm.
The percentage error in volume is @ . %. .. Y-z d'al
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Answer Q(1) Here ONLY
o Answer | Q. Answer
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