Roll No:-

(Sem - 1V) Diploma Exam 2024 (Even)
(Mechanical Engg.) (Theory)
[Time: 3 Hours] Measurements & Metrology ( 2025401-P)

- All questions are compulsory. (&t g stfaart 2 |)

- Marks are mentioned on the right side of each question. (3% &ft w5 & € v sifea 5 2|)

Group (A) (37 -T)
Q.1  Answer all questions as directed. (2x10=20)
(e weft weall & 3o €)

a) Direct measurement involves using instruments to measure physical quantities ,
whereas indirect measurement involves _ measurements from calculations.
(directly / indirectly / deriving / Predicting )

Tde A0 B Hifdd sl &1 19 & fofT SUHRul &1 ST 50 I ST 21
o, SIaids SUel {1y H TOHTST 3 AU M g

(I / 3Yel / gad / Hidwgarfh)

b) Match the following measuring instruments with their respective uses:
Measuring instruments Uses
1. Bevel protractor A. Measuring thread dimensions
2. Plain plug gauge B. Measuring angles
C. Verifying the diameter of hole

fafaRad g SuHoN & I J&fdd STarT I A

1Y IYDHRT I
1. 99 WicaeR A. U8 & ATITH! I ATGAT
2. & & IS B. DIUN &I AT
C. ¥¢ & AN & T HAT
¢) Match the following types of transducers with their characteristics:
Transducer Characteristics
1. Piezoelectric transducer A. Measures changes in inductance due to

displacement

2.Two coil self-inductance transducer B. Generates electrical charge under
mechanical stress
C. Measures strain by converting mechanical
deformation into electrical signals

ﬁgﬁr@ﬁ UHR & CISIER B 31! [aRNarsdi & ary fAra:

fa=rsard

1 Dﬁx‘rﬁ%ﬂ%‘cﬁ%ﬂ;ﬂ? A. ORI & HRU SsRE # giadd &
AT §

2. & Pisd Yh-38RM CUSER B, JiAd 19 & dgd fdgdd 3Max Ida
AT §
C. gifAs foeuur &I faggd dabdl # ufkafdd
TP 19 B! AU §
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d) Choose the correct sentence/sentences for torque measurement:
A. Prony brake measures torque using friction.
B. The eddy current dynamometer measures torque by inducing currents in magnetic fields
C. Spring balance measures torque by resisting rotation with hydraulic fluid.

<leh AU & TG g arad/aral & -

A. Ot S BT BT JUGNT HRab Eleh T AUl 8 |

B. TSI Be SI-HIeR Juaig aEl o 4rRrsit &1 URd o <lds ol ATl §
C. fT I3 TTE S % P WY AT BT faRIY TP <ldp bl AT 8|

e) device is used for temperature measurement whereas is used to measure
the flow rate of liquid.
(Turbine meter / Optical pyrometer / Rotameter / LVDT )

JYBHRUT BT STANT AU H1Y & ot fovam Srar g wiafe T IUAT
IR P UdTE <R B HIUA & e far S g1
(CRETZA Hicy/ 3P d URHIeRRIeHIe/Id dt 81 &)

f) A sphygmo manometer is used in biomedical measurements to measure blood pressure.
(True / False)

P AR BT I IAASH S AU H Iad<mg AU & or far S 8|
GHIAIGE)

0) is a system where the hole is kept constant and the shaft size varies to achieve
different fits.
(Shaft Basis System / Hole Basis System / Taylor's Principle )

e WA yumch ® oiel 9 )RR @1 9ITdT 8 3R S(elT-3a fthe UTe B
% ToTT TMMUe &7 MTHR dead W|al ol
(MU 3MYR FUTTelT / B¢ SHTYR JoITed! / eR b1 Rigia)

h) Taylor's principle states that Go gauges should check the maximum material condition and
No-Go gauges should check the minimum material condition. (True / False)

R &1 Rigid pgar § fob M IS &1 sif¥iedw Il & fRUfq ot Siig Bt 1w 8k
- IS B gAad IRl @1 ([T & S S 1fgu | (el / Tad)

i) in gears refers to the clearance between mating gear teeth whereas is
the error where the gear's axis of rotation is not concentric with the gear's pitch circle.
(Backlash / Constant chord / Runout / Straightness)

R o &1 dTeqd AT R % gl & ot & SicRTel A § Siafeh CH
& e TR & oYU @1 43 TR & o Tdber Iy Tobfgd T gt 2
| FR@ Bis / IF3T3C / L)
J) involves checking whether the two surfaces or axes are at a right angle to each
other whereas measure the alignment of axes of different components.

(Parallelism test / Squareness test / Coaxiality test / Roundness test )
o g e v § fb o < gag O1 318 U GER & GHBIU W @ Slaieh
fafi gcan! & el & TR0 Pl AT 5|
(THMIARAT URTET0Y/ ST RAT URTEfUT / STl TRi&ror / Tiells TRI&on)
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Q.2

Q3

Q.4

Q.5

Q.6

Q.7

Q.8

Group (B) (99 -8

Answer all five questions. (T3 d9Tar 92aT & 3ccX &) 4x5=20
Define 'precision’ and 'accuracy' in the context of measuring instruments.

HIY IUBRUT & T&H H IR 3R elhar ol uRyINd &3 |
OR (31YdT)

Define Systematic error and Random error.

HIRYT Ife 3R Arefas® Ffe I uRHINd L

Explain force measurement by spring balance method.
BT oeie fafd §RT 9t AU &1 IH=sT|
OR (31¥YdT)

Explain torque measurement by Hydraulic dynamometer.

TIE Sl S-HIHICR GRT eldh AU & THATSU|

State any four advantages of Optical Pyrometer.

3HTPHd UTZHIER & Bl IR aTH Id153 |
OR (37d)

List any four differences between sight glass and Float gauge.

<P BT 3R WilC 716 & a9 &b d1d Dls IR 3R Ya oz B

Explain working principle of a Universal bevel protractor.
Haud 99 Uicder & B NAGId B RS B |
OR (31Yd)

Explain the Measurement of Pitch Diameter Using Two-wire Method.

a1-ar fafd 1 IuaT Bk U T & AT B IRST B |

State any four applications of autocollimator.

JfSIPIAZHR & Pig IR SIUAN Fard |
OR (3YdT)

Define Selective Assembly and Interchangeability.

TIATHS AT 3R Sexaoiarere] ol GRHIRT B
Group(C)(ﬁq-Qﬁ)

Answer all five questions. (Tt Ufg Usi & I & |) 6x5=30
Discuss any six factors influencing the selection of measuring instruments.

AU IUBON & I BT UHIId B aTdd fho! B8 BRBI IR I B |
OR (3IYdT)

Discuss any three types of comparators along with their characteristics.

qar= o Tt ot i UeRI R 370! [aRivdret & Ay == B |

Explain the construction and working of Piezoelectric transducer with a neat sketch.

TP WY @I & 91 Yielsdiacd CRIegER & AT 3R SRV &t R
| OR (374

Explain the construction and working principle of a McLeod gauge for pressure
measurement with a neat sketch.

319 119 & foTe fepferdre I & Ao ok & Rigid &1 T Wy Y@ & 9y
JUART|
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Q.9

Q.10

Q.11

Draw and explain the construction and working of Linear variable differential Transducer.

INTTA FEHIRTT TSR B TR 3R SRV BT fod F1¢ 3R
AT
OR (31¥a@T)

Explain the construction and working of rotameter with neat sketch.

Jerdier & fafor SR Sruue o Wy Y@TE & I GHsU|

The tolerances for a hole and shaft assembly having a nominal size of 40 mm are as
follows:

Hole = 4013333 mm  and shaft = 4023322 mm

Determine

(a) maximum and minimum clearances

(b) tolerances on shaft and hole

(c) allowance

40 firf} & AT MTHR a1 B¢ 3R WMTe 3Tt & ol ST 39 UhR 3
DG = 401902 mm 3R AT = 4022942 mm

Ruffed &3

(@ SAHAH SR AT Fae

@) M 3R B W ey

(& Sy

OR (31YdT)
Design the general type of GO and NOT GO gauges for a 40 mm shaft and hole pair
designated as 40 H8/d9, given that
(a) i =0.453 YD +0.001D
(b) 40mm lies in the diameter range of 30-50mm
(c) IT8 = 25i
(d) IT9 = 40i
(e) upper deviation of shaft = -16D%%
Assume wear allowance assumed to be negligible.

40 H8/d9 & =T H T1fia 40 fordt T 3R B¢ WISt & folt M TR & GO 3R
NOT GO 75l &l f$HI8 &%, I8 ¢ud gu fob

(@) i = 0.453 /D + 0.001D

@ 40 fireY 30-50 it I d A fRfga §

(& 178 = 25i

(81 1T9 = 40i

(3) YU BT HU fage = —16D04

7 o P forTa sy &1 10y AT T B

Explain the constant chord method for measuring gear tooth thickness and write any one
advantage and limitation.

R gid 3t Hierg AR & o fRR TS AfY Y sare SIfoe auT 3% ®is Uh
oY 3R Far farfaul -
OR (

Explain the procedure of a rolling test in gear inspection. Also list any two types of error in
gears.

R Atgror O Afei udieron ot ufdsar gugmgw) R 1§ fodt 1t @) UabR ot Ffe ot
et 1l Farsu|
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