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MPQOH i 2 l 1. —’\nals # cortain upes of errers using ‘cL(“«HL‘AIl ret ok
An ability to complete a basic statistical Jnulym. including | 2= & “house the correet 'J‘"” e fui “"‘ lestst g e ﬂ"‘]
producing histagrams. identifying probability distributions, ACCUIEY, S - :
and computing mean values, standard deviations. standard N

deviations of the mean. and contidence intervals %) : o ot R0, S TS
MPO#23 : ‘ 3. Calculate the etrors: :md unéetainty m .n, ex ;‘t:'f'i‘E}ii.’l"ﬁﬁ_»

An ability 10 calculate the error‘uncertainty propagation for data P - o ooy

calculations that include multiple terms with uncertainties

4. Identifv the parameters lh.u c.c-vumi the be imum mad
, response of @ ineasurement system. :
MPQO#E2S i i
TPC & Abiliny to find parameters that ¢ ha: SN nz,c-s* ih:- l‘_n:i*.n.\-mr

Anability 1o use common measurement equipment
Bl e ee 1epn of a thermometer and manometer,

Answer All questions
: QZ) State TWO points on each one of the following :

(5 Marks)
A) Time needed for inspection process.
Peakt Hme Silng &ime
Nse Lim

B) Functions of instrument.

IR

Q) Types of instrument assembly (controllable) ercors.

i
"MiS alinm / V\/_V\ Zeds '\V\\ U\d -r«od(?ﬁa.
7 5 s

i (55

D) Types of Parasitif errors.

RUTE

E} Methods to positively improve the :esponse speed of a thermometer.
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"1t is a term that refers to the closeness of the output readings over repeated times of

]

| conditions. (Reproducibility, Precision, Repeatability, Accuracy)

I
L.

QZ) Write the term defined by each one of the following statements:”

-
[}

measurement when the experiment is repeated several times under the same

' A voltmeter has range 0-100V divided into 200 divisions. One-fifth of the scale

divisions can be read with certainty. The resolution is equal to ............. volts

(JuA 2 gm mass is suspended from a simple spring. The deflection is 58mm. The

natural frequency of the system isequalto .................. Hz

The parameter that characterizes and controls the response of the first order system.

L A type of output in which the instrument continuously writes, with pen and ink, the

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

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

For higher sensitivity, the manometer liquid should have (high, low, it has no effect)

specific weight.

[s a term used to express the retardation or delay of the system response to a change

in input signal. (Error, Resolution, Lag)

The least change of the measured variable which can be detected at the output of the

measuring system is called ................

The largest change in the measured variable which produces no instrument response

isknownas ........ Dﬁax Zoneé
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'L F""‘l‘*eﬂw NS o 90 68 37 1 197 11 A8

Calmlnte (a) arithmetic mean, (b) mean deviation, (c) Deviation from the mean, afidard
deviation, (e) the probable error of one reading, (h) Variance, (i) based on Chauvc-n&ts tlwary.

which dat*a is to be rejected.

DO NOT USE ABBREVIATIONS IN YOUR ANSWER. State clear 1y the name of each
variable calculated and its equation then put the values and shcw answer.
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) A mercury thermometer has captllary tube of [() 35%0. ()07) mm dzameter ’I‘he buib :s made of
zero-expansion material. Take the physical properties of the mercury as follows:

Density = (13.6x103 +2.25%) kg/m3, Specific heat = (139 + 4.2) |/kg °C, Coefficient of volumetric
expansion = (0.75x10-3 +1.25%) C-! and heat transfer coefficient across the bulb = [80+2] J/m2seC.

e = 035 X224 mm H = 5o t2s! /]\,;a:;:sf
Ao \3Lxe® & 2250 koff)CVb dx Vy | Azo 28(c™
$C= 130234 ¢ ey HAb dt Ty =aA—Ti
DO NOT USE ABBREVIATIONS IN YOUR ANSWER. State cl?early the name ofg | \)
calculated and its equation then put the values and show answer. & fz’ =

%

A) What volume should it have, if the sensitivity is 1.25 mm/ °C is required? How much is the
uncertainty in your answer? a
y \ Wy, Ac= %o‘

\: 25 =M
_gmrtxﬁ:.;’
CI JC:%;:T —_D \/g=f l(;C)

R O

B) Calculate the time constant of the thermometer and its uncertainty. RREREEE S e I T I

ne . ! Yo~ G‘ 5 é‘

T = )CAVb = P_Q.KXB‘IKMO_;? RS " mw
WAL 50 X 7.7 PR

w 4 = |27

i " Jw) Co (20 (58 = fa\ azg g ™

C) If this thermometer is taken from 0 °C and suddenly dipped in a water path of 100 ¢C, what
value will it indicate after 1.5 seconds? How much will be this value if the thermometer was
initially at 20 °C?
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