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MEASUREMENT SYSTEM ANALYSIS

Time rllowed : Three Hoursl
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Qxestion No. I is compulsory, ans$,et arry FOUR qxestions flom the remaiiing.
cdo ls *sfi nzi ol atan q6 aM @ #lful ,
Solve all pots ofa qrestion conseci lively together.
fiowalttTttrr,ralgffi 1

Sla/t each queslion onfiesh poge.

Eli qr$st t sat dfi fi fuh t eitil a1a4 fi tm t t
Only English wrsioa is wlid in cae of diflerence in both the languages.

赫 F翻き
(a)― ■[ЧJ‖‖ +可庶 倫 嗜 ‖["

(b)● mそfキ5H[.I一 赫
":Ч

.I HI・
I

lcD襴麟 m― o両■l■
(d)3哺ホ1さ雷N可ざ
NV猫t is static crrflr?

(a) BCSt mOsuttmcnt valuc+Truc value

(b) Truc valuc― Bcst mcas‐ mcnt valuc

(C)Truc v」 tlc― Relativc valuc

(d) Nonc ofthc abovc

rill

rrリ

1

(2) s{wrff efiq 6 rrdmt I
(a) qlqqaf{ftirr6rr{
(c) qrq<sq-flqil-{nllil

{u) v*i6.6q.au*
(d) 3ci-6qs

Whar is cooditior ofEproducibility process ?
(a) Change in the mcthod ofmeasurement

@) Change in obscwer
(c) Change in measuring instrwnent
_“)組 LoFabor

(10F8) PTO

132
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(3) "qd$ 3iis tqr}{" fus orr+ qr ffr{r or0 i t
(a) rr+rqagrftm 1U; rfiri-*fignkat

132

(0 赫 罰 (d)3051さ IN■●
"Accuracy ofthc measurement" depends on which factor ?

(a) Accuracy of insmm€nt O) Accurey ofobscrver

(6)

(c) Both ofabove

1+; aftr6ergi
(a) fArwn
(c) sci-6qti
Mctal of Vemicr is
(a) Alloy sleel
(c) both ofabove

‘
υ 賄 a綱 青ゴゴ139。 :Л哺き?
Kal赫 押

(c)合お回u[qゆ頭

(a) Calibration errors
(c) Contlollabl€ etlors

fuemfu{dror<+f+<<oti
(a) qrfar6r{ll

1cy ftuftaorot

(a) Rardom cause

(c) Assignable cause

(7) d-ftqtaKlql$r{lr €ri ?

(a) fusl3tFFur
(c) qrdE{sl

ln $,hich two calegories errors broadly comes ?

(d) None of above

G) €lt-FFiclfrd$cn
(d) +{a {srd

(b) Hardered and tempercd steel

(d) Only steel

G) qrf€3trqi
(d) (b) s (c) ti
(b) Random erors
(d) both (b) and (c)

0)鋼 椰 Ol゛ [
(d)  (a)。 (C)

O) Desinble cattse
(d) (a) aDd (c)

o) q{ntr-6q
(d) 3ci-fiss

(b)Dalnagc mastcr
(d) A‖ ofabove

(b) Ч[Q“ Iや 1鋪 毯■1●

(d) 3甲市市ミn命

Pcrsonal bias in nttdlng

An ofabovc

Therc are two kinds of variation in manufacturinS

What is the possible cause of lioearity error ?

(a) Wom insmrment
(c) Ervironment

"elC$tu 3r{cQd" qri i
(a) sqftqlft(clq1
(c) 3q-fi!frq f{dqur
What is sourc€ of uncqtainty ?
(a) Undefinedmeasuremeni
(c) Insttument Esoldion

ｂ

ｄ

(8)
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(9)赫 →["・― "1・

罰椒 甲■●で01o[さ ?

(a) 

…

               (b) ¨

(C) ヨ甲π可                 (d) ●●Tttπ

Thc dimercncc betwccn tuc■ aluc and obscⅣ cd valuc is callCd

(a) Di“hmination        (b) A∝ uracy

(C) Bias                 (d) Prccislon

(10)q101F~Ч
"●
Ч壼可うヨ甫毒

(al 力Hゆ含         (b)昴 予瞳 "■ 1,含

(c)たさ           (d)3綸 市うさ■ヽ ■
Ball“Ystr should be idcndflCd:

(a)  By ntunbcr             (b) By unlquc nulnber

(C) By gradc          (d) Nonc orabovc

(11)31n―
'Ч

ll.,衡¬回■可さ?

132

(b) u.=f.s.{i

“

) Uf=午

(b) u. = f.s.r[

,s

“

)U=‐ T

O U==

(。) Ur=ns n

Ｌ
輌

What is mndom vadation in uncertainty ?

O Ur T

O Ur‐■Sユ

(12) crtFrffsrq i
(a) Fmrqlor {ftvr (b) 3r6{ui 6I ri!-(ul

1cy fttmIw{mv (d) 3cA-6{S

Measuement system is the

(a) collection ofsystems (b) collcctiou of irstruments

(c) collection of methods (d) All ofabove

( 13) ftfr)t-d-Asndrrdwri i
(a) r{wrdiqur (b) F{acem

(c) {qsqFFl3(rFM (d) 3(tifs$
What is the condition ofrepearability process ?

(a) Sarne observation O) Same location

(c) Same measurinc equipm:t (d) All of above

P.T.O.
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(14)HH●赫 H[Ч●
=(a)赫              (b)Hョ ‖研ロロ

(C)aで■       (d)薇 濡うtボに■
Thc standard dcviatlon is a

(a) Dispcrsion           (b) MCan dimcnsion
●) ItS Value           (d) None orthc abovc

(15)赫 配哺｀ヽ満青赫 HH.1押hさ
(a)¥υtt H:Ч■さ        (b)ぎ団口‖Ч.や
(c) 無 H‖

"や
       (d)3a市 o喘さ

In produclng cnginccrlng cOmponcnも prccis10n mcasurcmcntis conccmcd with

(a)Linear mcasunment   (b)Anglllar mP,Curclncnt
(c) Non‐ li∝a mcasttmcnt (d) A‖ ofabove

(16)●司障瞑楡 if薇合縮 む き?

(a)  1                         (b)  2

(c)  3                     (d)  4
How many scalcsin a Vcmicr Ca‖ ipcr'

(a)  1                         (b)  2

(c)  3                         (d)  4

(17)'コ
'さ

¬に前メゅ[、■護ti
O● 載       0)a啜 載

(c)(a)● (b)希所      (d)3m市 ,0.調 ■
Not a,pC Orchan in thc r011。wing:

(a) Run chart          (b) Valuc chart
(C)  (a)and(b)bOth           (d)  Nonc orthc abovc

(18)赫
“
[ヽく稀請X¨Kヽで含き?

(a)    1                                   (b)   2

(c)  3                         (d)  4

How many typcs oFcalitlration mastcr arc?

(a)    1                                   (b)   つ

lc) 3              (d)4

(19)。 [|・l弧罰雨前詢「さ
(a)赫 H:Ч

"'        (b) aη
日
“
IЧ.1

(C) 3■ 市 R HIЧ
"葺
        (d) 昴 I.H[Ч■

'Shc baris uscd                                ・

(a)in angular mcasurcment (b)in horlZOntal mcastlrcmcnt
(C)in V“iCal mcasurcmcnt (d)in cЮ ss m“。urcmcnt
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(201T赫は 論
"ぃ
K可●さ?

(→  誦0軍            (b)赫
oヾ 餞―鰤 滞     

“

)い さ調 看
MicrOmctcr is whattypc OFapparatus?

(a) MCChanical         (b) Optical
(C) PhOtO● lecmc         (d) NOnc ofabovc

(21)躊れ ｀ "う。..諦
=

(a) 劇H。。               (b) ■に■弔R
O…      Kdl…
Surfacc oF..slip gaugc"is

(a) nat             O)cirCular
(C)  Clliptical                  (d)  panab01iC

(22)｀スキてヽ コ疇。.:q・・ハ0■
0求       o輛
oT輔     0赫 輛

By mcasuremcnt,producti宙 ty w‖ l bc

(a) inCrcasc            (b) dCCrcasc
(C) mOrc dccrcasc       (d)A‖ oFabovc

23)爺ヽ→赫 奇輛キ
'oЧ"轟

さ
(a)  厳                        (b)  。:・・I訳

(c)コ心市き計        (d)ぃ き市,ミ ■ヽ →
Not suitablc to nleasurc largc anglcs is

(a) PrOtCCtor          (b)Sinc bar
(c)  3oth orabovc            (d)  Nonc oFabovc

24)fれ ｀｀鋪ぼ 前 9KЧ t

・
)…        

・
)輸

lcl y和 蒻     

“

)端 輛

Thc caLse orstickillg oFslip gaugc is

(a)A鮨
“
6on        (b)Vacuun

(C)Magncdc rorcc     (d)A‖ orabovc

(25)ヽ希可漱・専=fヽ■き

(a)姉 赫 さ     (b)H:」 輸 さ
(c)ヽまn素 可ヽさ      (d).ぃ市iさマN可ぎ

・    `ANOVA mcthod'is relatcd with       ・
(a) Analysis ofvariancc     (b) Analysis orvaluc
(c) Analysis orv∝ tor     (d) Nonc ofabovc

PTO
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(26)億騎
":に
、今 衡`詭哺 1赫 枷 t

:32

ODぃ :奇爺 覇 囀 n― ヽ飲 37-t

(a) Slqu"に 、

lc)ヽ●H:に、

Use to calibrate secondary m&ster is

(⇒  Dial mastcr

(C)MCal lrastcr

(a) 6sr{-r-drcis{
(c) vifi-+ {r

o) Irtct crs{
(d) 3ci-6 mfi

(b) Prlmaり Irlastcr

(d) Al ofabovc

o) Tftril
(d) 3ca-6 stft

(b) qd 6 E{s
(d) 3ci-6 {rfl

0)Sett OFtouching

(d)An ofabove

。)楡 希誦猥
oゴ さ薇 轟

(b)Venucr c」 llper

(d)  Nonc oFabove

o) 6f6-{r{

(O 3c&6{t+iT6

(b)Difrlculy

(d) Nonc oFabovc

tn which degree ofaccurry nec€ssary according to the firrction offie G8ture ?

(a) Air craft engine (b) Agricultuemachinery

(c) Mechadcal machinery (d) All ofabove

(28) {eil f6rt ccrEd tff i ?

1a) gai6<rv
G) aqiasFc

lal 'llSe Ofhc― g

“

)SCnSe oFSght

(29)甲 1●Kれ日■ ‐mt

(O m
(C) S[“●1に消橘ス

Not havc crcular ule

(a)MiCrOmeter

●) Dial indicator

(り  赫

(o調 燕希 ■

(a)Easc
(c)No change

Accuracy is afrcctcd by Whch ractOr?

oo哉 嘔 ゛輸 J捕 ｀ま 尚 h'令輌 訳い in話論 ヽ都 1詢

Ifa company reduce the "Tolerance range" of worker then work ofa worker will

be

_      (lX30)
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2. (i) {q g6rs, r< urrftr st r< vftg<cr sr arftc r+ti t

Show on diagram zero bias, high precision and high sccuacy'

(ii) fffaq qr,6 Efl ftfui I

Wrile list ofconuol charts

(iii) 3i{riF ftEnd fl i ?

Whal are calibration masters ?

(iv) 3{R q!.s :FR clqis +1qftnfta 6fti t

DefinegaugeR&R.

(v) 3lffk{dr*aySqSafetM t

Write two important souces ofunc€rtainty. (2xS)

3. (D f{i-€ 3rk gor< +1 ur*ni t

Explaio discrimination and bias'

(ii) 1furdr 3fK furdl +l sqgrsi t

Explain linearity and stabitity. (5+5)

4. (i) 'clc{ q6 r6q" +} qrgrst t

Explain "measurement as a process"'

liiy {Iw *aeizm-a dru-nr<-*i*<i i fafun t

Write about organisation setup for measurernent (5+5)

5. (D crd ffErd 3ini6i + frfod ftFn-ff{ril o} faM t

Write various insEuctioru for ball masters calibration'

(iD i$rrd+{€{ 3iniqa+frfuafun-ffil+lfoM t

wrirc various instflctions for calibration of profile projector'

一　
αＴＰ



MP3o9 (t of t)

6. (i) 3rR q!:s rflE cls€ f aE qr&e ft" *t gr*rqa t

Explain error chart for gauge R & R.

(ii) 3rR qo-s 3rR clcis I "ANOVA" (glql I ftftr ot q,fc 6fr+ t

Explain "ANOVA" method for gauge R & R.

(tis)

132

(5+5)

7. (i) qNr + qr{nl6r qlh 6Pqi I

Explail measuerncnt st8trd8rds.

( ) 'y*q{nfir,cr!R" el qq${i t

Explain "t-aboatory eccrcditarion".

s. qftcpn:cftfufircrqlh6Bi t

Explain quantifring uncerrainty. 00)

s. ffiqlq{dftRQRoffftrH:
Write shon notes on any aro :

11 )ft+a
TEceability

(ii) 3f{kildrrfd+€

Reponing urpertsinry

(iiD afifi-$ tiqi6c
Data evaluation (ss)


