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1. The Poisson’s ratio for steel varies from  
GLSUPõÚ £õ´\õß ÂQu©õÚx 

(A) 0.21 to 0.25 (B) 0.25 to 0.33 

 0.21 •uÀ 0.25 Áøμ  0.25 •uÀ 0.33 Áøμ 

(C) 0.33 to 0.38 (D) 0.38 to 0.45 
 0.33 •uÀ 0.38 Áøμ  0.38 •uÀ 0.45 Áøμ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

2. Two shafts A and B are made of the same material. The diameter of
Shaft B is twice that of Shaft A. The ratio of power which can be
transmitted by Shaft A to that of Shaft B is 
A ©ØÖ® B BQ¯ Cμsk uskPÒ J÷μ ö£õ¸ÍõÀ ö\´¯¨£mhÚ. usk 

B Cß Âmh©õÚx usk A I Âh C¸ ©h[PõS®. usk A ©ØÖ® usk 

B US ö\¾zuUTi¯ \Uv°ß ÂvP®  

(A) 2
1  (B) 4

1  

(C) 8
1  (D) 16

1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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3. Maximum principal (or normal) stress theory is known as 
AvP£m\ •ußø© uøPÄ ÷Põm£õk –––––––––––– ÷Põm£õk GßÖ® 
AøÇUP¨£k®. 

(A) Rankine’s theory (B) Tresca’s theory 

 ÷μ[øPß  iöμìPõ 

(C) St. Venant’s theory (D) Haigh’s theory 
 ö\°ßm öÁÚßm  øíU 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

4. The radius of the Mohr’s circle gives the value of  
÷©õº Ámhzvß Bμ® Cuß ©v¨ø£ öPõkUQÓx 

(A) Minimum shear stress (B) Maximum normal stress 

 SøÓ¢u£m\ |ÖUSz uøPÄ  AvP£m\ ö\[Szxz uøPÄ 

(C) Minimum normal stress (D) Maximum shear stress 
 SøÓ¢u£m\ ö\[Szxz uøPÄ  AvP£m\  |ÖUSz uøPÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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5. The tensile stress in the flywheel rim due to the centrifugal force
acting on the rim is given by 
(where →ρ  density of the flywheel and ν -linear velocity of the 
flywheel) 
ÂÎ®¤À ö\¯À£k® ø©¯Â»US Âø\°ß Põμn©õP \©ßE¸øÍ 
ÂÎ®¤À CÊÂø\ uøPÄ GÆÁõÖ PnUQh¨£kQÓx. 
( →ρ \©ß E¸øÍ°ß Ahºzv ©ØÖ® ν - \©ß E¸øÍ°ß ÷ÁP®) 

(A) 
4

2ρν
 (B) 

2

2νρ ⋅  

(C) 
4

3 2νρ ⋅
 (D) 2ρν  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

6. If a sliding contact bearing is designed for three times the minimum
value of bearing modulus, then the bearing will operate with 
J¸ ö|QÌ öuõhº¦ uõ[Q, uõ[Q öPÊÂß SøÓ¢u£m\ ©v¨ø£Âh ‰ßÖ 
©h[S ÁiÁø©UP¨£mi¸¢uõÀ, uõ[Q ÷Áø» ö\´²® 

(A) Zero film lubrication (B) Partial pressure lubrication
 §äâ¯ £h» E¯ÂhÀ  £Sv AÊzu E¯ÂhÀ 

(C) Thin film lubrication (D) Thick film lubrication 
 ö©¼ £h» E¯ÂhÀ  ui¨¦¨ £h» E¯ÂhÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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7. The bearing characteristic number in a hydrodynamic bearing 
depends on 
J¸ }º© C¯UP uõ[Q°ß uõ[S£s¦ Gs Gß£x GuøÚ \õº¢uuõS®. 

(A) Length, width and load  
 }Í®, AP»® ©ØÖ® Âø\ 

(B) Length, width and speed 

 }Í®, AP»® ©ØÖ® ÷ÁP® 

(C) Viscosity, speed and load  
 £õSø©, ÷ÁP® ©ØÖ® Âø\ 

(D) Viscosity, speed and pressure 
 £õSø©, ÷ÁP® ©ØÖ® AÊzu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

8. A double fillet welded joint with parallel fillet weld of Length (L) 
and Leg (B) is subjected to a tensile force (P). Assuming uniform 
stress distribution, the shear stress in the weld is given by 
J¸ Cμmøh Cøn¯õÚ ©ÊUP £ØÓøÁ¨¤ß |ÖUP uøPÄ Gß£x GßÚ? 

©ÊUP £ØÓøÁ¨¤ß }Í® ‘L’ BPÄ®, AP»® ‘B’ BPÄ®, Auß «x 

ö\¯À£k® CÊÂø\ ‘P’ BPÄ® A¢u £ØÓøÁ¨¦ •ÊÁx® J÷μ ^μõÚ 
uøPÄ Â{÷¯õP¨£kÁuõP P¸uÄ®. 

(A) 
LB
P

⋅
⋅2

 (B) 
LB

P
⋅2

 

(C) 
LB

P
⋅2

 (D) 
LB

P
⋅

2
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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9. Which of the following statement is wrong for a connecting rod? 
RÌPõq® TØÖPÎÀ Gx CønUS® usiØS ö£õ¸¢uõx? 

(A) The connecting rod will be equally strong in buckling about
x-axis, it yyxx II =   

 CønUS® ushõÚx ªPÄ® ^μõÚ Á¼ø©¯õÚx Auß 

£¸zu»õÚx x Aa]À, yyxx II =  BP C¸US® 

(B) If yyxx 4II > , the buckling will occur about y-axis 

 yyxx 4II >  Auß £¸zu»õÚx y-Aa]À HØ£k® 

(C) If yyxx 4II < , the buckling will occur about x-axis   

 yyxx 4II <  Auß £¸zu»õÚx x-Aa]À HØ£k®  

(D) The most suitable section for the connecting rod is T - section 
 CønUS® usiØS ªPÄ® ö£õ¸zu©õÚx T - ÁiÁø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

10. When the frictional force helps to apply the brake, the brake is said
to be 
Eμõ´Ä Âø\ uøhø¯ HØ£kzu EuÄ® ÷£õx, uøhø¯ TÓ¨£kÁuõÁx 

(A) Self - acting (B) Back - stop 

 uõÛ¯[S  ¤ß {Özu® 

(C) Self - locking (D) Partially self - energizing 
 uõ÷Ú §mk  £Sv uõß BØÓ¾Ö 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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11. Twenty degree full depth involute profiled 19-tooth pinion and 
37-tooth gear are in mesh. If the module is 5 mm, then centre
distance between the gear pair will be 
20 iQ› •Êø©¯õÚ EÒ _¸Ò Áøμ ÁiÂ»õÚ _¯©õÚ 19 £À¾øh¯ 

]Ô¯ £Ø\UPμzvÀ, 37 £ØPøÍ²øh¯ £Ø\UPμ©õÚx Cøn¢xÒÍx. C¢u 

£Ø\UPμ[PÎß ©õkÀ 5 ª.« BP C¸¨¤ß, Cμsk £Ø\UPμ[PÐUS 
Cøh÷¯ EÒÍ ø©¯ yμ® GßÚ? 

(A) 140 mm (B) 150 mm 

 140 ª«  150 ª« 

(C) 280 mm (D) 300 mm 
 280 ª«  300 ª« 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

12. When bevel gears having equal teeth and equal pitch angles connect
two shafts whose axes intersect at right angle, then they are known
as 
\©©õÚ £ØPÒ ©ØÖ® \©©õÚ _¸v ÷Põn[PøÍU öPõsh ö£ÁÀ Q¯ºPÒ 
Cμsk uskPøÍ CønUS®÷£õx, AÁØÔß Aa_PÒ \›¯õÚ ÷PõnzvÀ 
öÁmkQßÓÚ, ¤ßÚº AøÁ GÆÁõÖ AøÇUP¨£kQÓx? 

(A) Angular bevel gears (B) Crown bevel gears 

 ÷Põn ö£ÁÀ Q¯º  UöμÍß ö£ÁÀ Q¯º 

(C) Internal bevel gears (D) Mitre bevel gears 
 EÒ ö£ÁÀ Q¯º  ªmhº ö£ÁÀ Q¯º 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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13. Two threaded bolts A and B of same material and length are 
subjected to identical tensile load. If the elastic strain energy stored
in bolt A is 4 times that of bolt B and the mean diameter of bolt A is
12 mm, the mean diameter of bolt B in mm is 
J÷μ ö£õ¸Ò ©ØÖ® }Í® öPõsh Cμsk v›UP¨£mh ©øμ¯õo A ©ØÖ® 

B BQ¯øÁ J÷μ ©õv›¯õÚ CÊÂø\ _ø©US Em£kzu¨£kQßÓÚ. 

©øμ¯õo A CÀ ÷\ªUP¨£mi¸US® «Òv›¦ BØÓÀ ©øμ¯õo B I Âh 

4 ©h[S AvP©õPÄ®, ©øμ¯õo A Cß \μõ\› Âmh® 12 mm BPÄ® 

C¸¢uõÀ, ©øμ¯õo B Cß \μõ\› Âmh® –––––––––––– mm BS®. 

(A) 16 (B) 24 

(C) 36 (D) 48 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

14. The fatigue life of a part can be improved by 
J¸ £Sv°ß A¯ºÄ uõ[S Põ»zøu GÆÁõÖ ÷©®£kzu»õ®? 

(A) Electroplating (B) Polishing 

 ªß•»õ® §_uÀ  ö©¸TmhÀ 

(C) Coating (D) Shot peening 
 §a_uÀ  Sska \©mkuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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15. Oldham coupling is used to connect two shafts 
KÀmíõ® Cøn¨¦ Cμsk uskPøÍ CønUP¨ £¯ß£kQÓx 

(A) Which are perfectly aligned  
 Pa]u©õP ÷Põmhø©UP¨£mhøÁ   

(B) Which have lateral misalignment 

 £UPÁõmk ÷Põmhø©UP¨£hõuøÁ 

(C) Which are not in exact alignment  
 \›¯õÚ ÷Põmhø©¨¤À CÀ»õuøÁ   

(D) Whose axes intersect at a small angle 
 Auß Aa_PÒ J¸ ]Ô¯ ÷PõnzvÀ öÁmkQßÓÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

16. Euler’s formula to calculate buckling load is given by 
ö|ÎuÀ _ø©ø¯ Psk¤iUP £¯ß£k® B´»º `zvμ® 

(A) 2

2

L

EIn
Pc

π=  (B) 
2

2

L

EIn
Pc

π=  

(C) 
2L

EIn
Pc

π=  (D) 
2

2

L

IEn
Pc

π=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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17. A simply supported beam is subjected to uniformly distributed load
in its entire span. The variation of bending moment along the length
of the beam is 
J¸ uÛzuõ[S® PØøÓ°À Auß •ÊPõ» AÍÂ¾® _ø©¯õÚx J÷μ 
^μõÚ¨ £μÁ¾USm£kzu¨£kQÓx. PØøÓ }Ízxhß ÁøÍ v¸¨¦ø©°ß 
©õÖ£õk –––––––––––– BS®. 

(A) Constant (B) Linear 

 ©õÔ¼  ÷|›¯À 

(C) Parabola (D) Cubic 
 £μÁøÍ¯®  •¨£i 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

18. A boiler of 1.6 m diameter is made of 20 mm thick steel plates. The
permissible steam pressure is ––––––––––––, if the longitudinal 
efficiency and the circumferential efficiency of the joint is 80% and
70% respectively. The maximum tensile stress in the steel plates is
not to exceed 80 MPa.  
1.6 «mhº Âmh® öPõsh öPõvP»ß 20 ª« ui©ÚõÚ GLS 
uPkPÍõÀ BÚx. ‰miß }ÒöÁmk ö\¯ÀvÓß ©ØÖ® _ØÓÍÄ 

ö\¯ÀvÓß •øÓ÷¯ 80% ©ØÖ® 70% BP C¸¢uõÀ, AÝ©vUP¨£mh 
}μõÂ AÊzu® –––––––––––– BS®. GLS uPkPÎÀ AvP£m\ CÊÂø\

AÊzu® 80 MPa I Âh AvP©õP C¸UPUThõx. 

(A) 0.80 N/mm2 (B) 1.60 N/mm2 

(C) 4.50 N/mm2 (D) 6.40 N/mm2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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19. A thin walled spherical shell is subjected to an internal pressure. If
the radius of the shell is increased by 1% and the thickness is
reduced by 1% with the internal pressure remaining the same, the
percentage change in the circumferential (hoop) stress is 
J¸ ªPö©À¼¯ PÚ® öPõsh ÷Põn ÁiÂÀ BÚ Tk ÷£õßÓ 
Aø©¨¤À, Auß EÒö\¯À£k® EÒÏmk AÊzu® Gß£x, A¢u Tmiß 

Bμ® 1% AvP©õS® ÷£õx®, Auß ui©ß 1% SøÓÁõÚuõPÄ® Gkzx 
öPõÒÍ£h ÷Ási¯ {ø»°À, BÚõÀ EÒÏk AÊzuzvÀ G¢u ©õØÓ•® 
{PÇõ÷£õx, Auß _ØÓÍÄ uøPÄ GzuøÚ \uÃu©õP C¸US®. 

(A) 0 (B) 1.0 

(C) 1.08 (D) 2.0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

20. The transverse shear stress acting in a beam of rectangular
cross-section subjected to a transverse shear load is 
J¸ ö\ÆÁP ÁiÂÀ BÚ ÂmhzvÀ SÖUSöÁmk uøPÂß Ai¨£øh°À 
ö\¯À£k® ÷£õx A¢u Âmhzvß SÖUS Âø\¯õÚx G¨£i 
ö\¯À£kQÓx? 

(A) Variable with maximum at the bottom of the beam 
 Âmhzvß Ai¨£Sv°À AvP£m\zxhß ©õÖ£kQÓx 

(B) Variable with maximum at the top of the beam 

 Âmhzvß ÷©Ø£μ¨¤À AvP£m\zxhß ©õÖ£kQÓx 

(C) Uniform  
 J÷μ ^μõP  

(D) Variable with maximum of the neutral axis 
 ø©¯ Aa]À AvP©õP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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21. Which statement is correct about unary (one component) phase
diagram? 
J¸© {ø» Áøμ£hzøu £ØÔ¯ G¢u AÔUøP \›¯õÚx? 

(A) Pressure plotted on the horizontal axis and temperature on 
the vertical axis  

 Qøh©mh Aa]À AÊzu® ©ØÖ® ö\[Szx Aa]À öÁ¨£{ø» 
Áøμ¯¨£mhx   

(B) Pressure plotted on the horizontal axis and volume plotted on 
the vertical axis 

 Qøh©mh Aa]À AÊzu® ©ØÖ® ö\[Szx Aa]À PÚ AÍÄ 
Áøμ¯¨£mhx 

(C) Pressure plotted on the vertical axis and temperature on the 
horizontal axis 

 ö\[Szx Aa]À AÊzu® ©ØÖ® Qøh©mh Aa]À öÁ¨£{ø» 
Áøμ¯¨£mhx.   

(D) Volume plotted on the horizontal axis and pressure on the 
vertical axis 

 Qøh©mh Aa]À PÚ AÍÄ ©ØÖ® ö\[Szx Aa]À AÊzu® 
Áøμ¯¨£mhx.  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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22. Peritectic reaction occurs during following process. 
RÌPsh ö\¯À•øÓ°ß ÷£õx ö£›öhUiU ÂøÚ {PÌQÓx. 

(A) Cooling of Alloys  

 E÷»õPU P»øÁø¯ SÎº¨£kzx® ÷£õx   

(B) Heating of Alloys 
 E÷»õPU P»øÁø¯ öÁ¨£¨£kzx® ÷£õx   

(C) Liquification of alloys  
 E÷»õPU P»øÁø¯ vμÁ©õUS® ÷£õx 

(D) Solidification of same alloys 
 ]» E÷»õPU P»øÁø¯ vh¨£kzx® ÷£õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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23. The Critical Cooling Rate (CCR) is defined  as 
{ø»©õÖ SÎºÄ Ãu® ¤ßÁ¸©õÖ Áøμ¯ÖUP¨£kQÓx 

(A) Slowest rate of cooling at which all the Austenite is 
transformed into 100% Martensite 

 AøÚzx BìöhøÚmkPÐ® 100%  ©õºöhßø\mhõP ©õØÓ¨£k® 
ö©xÁõÚ SÎºÄ Ãu® 

(B) Slowest rate of heating at which all the Austenite is 
transformed into 100% Martensite 

 AøÚzx BìöhøÚmkPÐ® 100% ©õºöhßø\mhõP ©õØÓ¨£k® 
ö©xÁõÚ öÁ¨£ Ãu® 

(C) Fastest rate of cooling at which all the Martensite is 
transformed into 100% Austenite 

 AøÚzx ©õºöhßø\mkPÐ® 100% BìöhøÚmhõP ©õØÓ¨£k® 
ÂøμÁõÚ SÎºÄ Ãu® 

(D) Fastest rate of heating at which all the Martensite is 
transformed into 100% Austenite 

 AøÚzx ©õºöhßø\mkPÐ® 100% BìöhøÚmhõP ©õØÓ¨£k® 
ÂøμÁõÚ öÁ¨£Ãu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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24. Effect of adding Cobalt in steel is 
GLQÀ ÷Põ£õÀm ÷\º¨£uß ÂøÍÄ Gß£x 

(A) Act as a deoxidizer  

 BUêá÷ÚØÔ¯õP ö\¯À£kQÓx 

(B) Improves Oxidation resistance 
 BUêá÷ÚØÓ Gvº¨ø£ ÷©®£kzxQÓx 

(C) Resist Heat  
 öÁ¨£zøu GvºUS® 

(D) Contributes to red-hardness 
 ]Á¨¦ PiÚz ußø©US £[PÎUQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

25. Gray Cast Iron has the following mechanical property. 
\õ®£À {Ó Áõº¨¤¸®¦ ¤ßÁ¸® C¯¢vμÂ¯À £s¦PøÍ¨ ö£ØÖÒÍx. 

(A) High tensile strength (B) Low tensile strength 

 E¯º CÊ Á¼ø©  SøÓ¢u CÊ Á¼ø© 

(C) Low Rigidity (D) Low compressive strength 
 SøÓ¢u ÂøÓ¨¦ ußø©  SøÓ¢u CÖUP Á¼ø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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26. The purpose of doing tempering treatment is to 
EμÞmhÀ •øÓ°ß ÷|õUP® 

(A) Improve toughness  

 PiÚzußø©ø¯ ÷©®£kzu  

(B) Improve hardness 
 Áßø©ußø©ø¯ ÷©®£kzu 

(C) Decrease elongation percentage  
 }m] \uÃuzøu SøÓUP 

(D) Reduce rigidity 
 Âøμ¨¦z ußø©ø¯U SøÓUP   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

27. High speed tool steel must posses 
«÷ÁP GLS öPõsi¸¨£x 

(A) Excellent red hardness and good shock resistance  
 ]Ó¢u ]Á¨¦ PiÚz ußø© ©ØÖ® |À» Avºa] Gvº¨¦   

(B) Poor red hardness and low shock resistance 
 ÷©õ\©õÚ ]Á¨¦ PiÚz ußø© ©ØÖ® SøÓ¢u Avºa] Gvº¨¦ 

(C) Poor wear resistance  
 ÷©õ\©õÚ ÷u´Ä uøh¯ø©Ä 

(D) Poor corrosion resistance 
 ÷©õ\©õÚ P›©õÚ uøh   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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28. Normal crystallographic structure of Nickel at all temperature is 
\õuõμn©õP AøÚzx öÁ¨£{ø»PÎ¾® {UP¼ß £iP Aø©¨¦ Gx? 

(A) FCC (B) BCC 

(C) HCP (D) SC 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

29. Which is used as lining material in high temperature furnaces? 
E¯º öÁ¨£{ø» Eø»°ß ¦Óo¯õP G¢u ö£õ¸Ò £¯ß£kzu¨£kQÓx? 

(A) Steel (B) Alumina 

 GLS  A¾ªÚõ 

(C) Copper (D) Cast Iron 
 uõªμ®  Áõº¨¦ C¸®¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

30. Which one of the following is a polymeric material? 
¤ßÁ¸ÁÚÁØÖÒ Gx £À£i© ö£õ¸Ò? 

(A) Starch (B) Brick 

 uμ\®  ö\[PÀ 

(C) Porcelain (D) Glass 
 ÷£õº]¼¯ß  Psnõi 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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31. Which of the following is Agglomerated structure? 
¤ßÁ¸ÁÚÁØÔÀ Gx vμsh Aø©¨¦? 

(A) Wood Adhesive (B) Concrete 

 ©μ ¤]ß  PØPõøμ 

(C) Shellac (D) Enamel 
 AμUS  PÛ©¨§a_ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

32. The ceramic which posses better fracture toughness is 
]Ó¢u •ÔÄ AvºÄ HØ¦zvÓß öPõsh öÁ[PÎ 

(A) 32OAl  (B) SiC 

(C) PSZ (D) 43NSi  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

33. Which material is highly magnetic? 
G¢u ö£õ¸Ò AvP Põ¢uzußø© öPõshx? 

(A) Aluminium (B) Steel 

 A¾ªÛ¯®  GLS 

(C) Cobalt (D) Cast Iron 
 ÷Põ£õÀm  Áõº¨¤¸®¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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34. An ion displaced from the lattice into an interstitial site is called as 
J¸ A¯Û, AoU÷PõøÁ°¼¸¢x AoU÷PõøÁ°ß Cøh¨£mh £SvUS 
Ch¨ö£¯ºa] Aøh¢uõÀ GÆÁõÖ AøÇUP¨£kQÓx? 

(A) Screw dislocation (B) Edge dislocation  

 v¸S Ch¨ö£¯ºa]  ÂÎ®¦ Ch¨ö£¯ºa] 

(C) Schottky defect (D) Frankel defect 
 åõmQ SøÓ£õk  ¤μõ[PÀ SøÓ£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

35. Zero dimensional imperfection is also called as 
§äâ¯ £›©õn SøÓ¨£õmøh ¤ßÁ¸©õÖ® AøÇUP»õ® 

(A) Line imperfection (B) Dislocation 

 Á› SøÓ£õk  Ch¨ö£¯ºÄ 

(C) Surface imperfection (D) Point imperfection 
 ÷©Ø£μ¨¦ SøÓ£õk  ¦ÒÎ SøÓ£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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36. In particulate strengthened system the particle size is usually? 
xPÒ Á¾¨£kzu¨£mh Aø©¨¤À ö£õxÁõP xPÒ AÍÄ GÆÁõÖ 
C¸US®? 

(A) less than 0.1 μm   
 0.1 μm  US SøÓÁõP 

(B) Equal to 0.1 μm  

 0.1 μm  US \©©õP 

(C) Equal and greater than 1 μm   
 1 μm  – US \©©õP ©ØÖ® ö£›¯uõP 

(D) Equal and lesser than 1 μm  
 1 μm  – US \©©õP ©ØÖ® ]Ô¯uõP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

37. Which of the following is not the advantage of Powder Metallurgy? 
¤ßÁ¸ÁÚÁØÔÀ Gx yÒ E÷»õPÂ¯¼ß |ßø©  AÀ»? 

(A) Dimensional accuracy (B) Cleaner operation 

 £›©õn xÀ¼¯®  y´ø©¯õÚ ö\¯À£õk 

(C) Production of Complex shape (D) Low production rate 
 ]UP»õÚ ÁiÁ EØ£zv  SøÓ¢u EØ£zv ÂQu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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38. In the stress–strain curve, the transition (from linearity to
non– linearity) occurs at a point is referred as 
AÊzu v›¦ ÁøÍÂÀ, ÷|›¯À AÀ»õu {ø»US ©õÖÁx ¤ßÁ¸©õÖ 
SÔ¨¤h¨£k® J¸ ¦ÒÎ°À {PÌQÓx 

(A) Ultimate point (B) Proportional limit 

 CÖv ¦ÒÎ  ÂQuõa\õμ Áμ®¦ 

(C) Upper yield point (D) Lower yield point 
 ÷©À CÊøÁ ¦ÒÎ  RÌ CÊøÁ ¦ÒÎ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

39. The ability of a material to plastically deform in compression
without fracture is referred as 
ö£õ¸ÎÀ •ÔÄ CÀ»õ©À CÍSvÓß _¸UPzvÀ ]øuÁøhÁuØPõÚ vÓß 
¤ßÁ¸©õÖ SÔ¨¤h¨£kQÓx 

(A) Hardness (B) Creep 

 Áßø© ußø©  •kUSz ußø© 

(C) Toughness (D) Malleability 
 PiÚz ußø©  uPhõS® ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

40. Best strengthening process used for better creep resistance. 
]Ó¢u FºÄ Gvº¨¦US £¯ß£kzu¨£k® ]Ó¢u Á¾¨£kzx® ö\¯À•øÓ 

(A) Solid solution strengthening (B) Hot working 

 vh©õÚ wºÄ Á¾¨£kzxuÀ  `mk¨ £o 

(C) Cold working (D) Precipitation strengthening
 SÎºÁõÚ £o  ÃÌ£iÄ PiÚ¨£kzxuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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41. Match the following : 
ö£õ¸zxP 
(a) Theory X and Y 1. Abraham Maslow 
 X ©ØÖ® Y ÷Põm£õk   B¤μíõ® ÷©ì÷»õ 
(b) Hierarchy of needs theory 2. Vroom  
 ÷uøÁ°ß £i {ø» ÷Põm£õk Â¹® 
(c) Motivation-hygiene theory 3. McGregor 
 FUP®&_Põuõμ® ÷Põm£õk  ö©U›Pº 
(d) Expectancy theory 4. Herzberg  
 Gvº£õº¨¦ ÷Põm£õk  öíºìö£ºU 

 (a) (b) (c) (d) 
(A)  1  3  2  4    
(B)  1  2  3  4     
(C)  3  1  4  2    
(D)  1  4  3  2 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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42. Select the correct leadership styles 
\›¯õÚ uø»ø©zxÁ £õoPøÍz ÷uº¢öukUPÄ®. 

(i) Laissez – Faire 
 ø»ö\ì&Lø£º 

(ii) Democratic 
 áÚ|õ¯P® 

(iii) Authoritarian 
 \ºÁõvPõμ® 

(iv) Symptomatic diagnosis 
 ]¨÷hõ÷©iU h¯õU÷Úõ]ì 

(A) (i), (ii), (iii) and (iv) (B) (i), (ii) and (iii) only  

 (i), (ii), (iii) ©ØÖ® (iv)  (i), (ii) ©ØÖ® (iii) ©mk®  

(C) (i) and (ii) only (D) (i) only  
 (i) ©ØÖ® (ii) ©mk®   (i) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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43. The following personal protective devices can be used by the
operator to protect face during welding 
£ØÓøÁ¨¦ ö\¯¼ß÷£õx, C¯US£Á›ß •PzvøÚ £õxPõUP, 
RÌUPõs£ÁØÔß G¢u ÁøP¯õÚ £õxPõ¨¦ E£Pμn[PÒ £¯ß£kQßÓÚ?

(A) Helmet, face shield and face mask 
 uø»UPÁ\®, •P PÁ\® ©ØÖ® •P‰i 

(B) Gloves, foot guards and aprons 

 øP²øÓ, £õu Põ¨£õß ©ØÖ® PÁ\®   

(C) Safety shoes, fences and gas mask  
 £õxPõ¨¦ Põ»o, ÷Á¼ ©ØÖ® Áõ² PÁ\® 

(D) Safety hard hats, googles and foot guards 
 £õxPõ¨¦ PiÚ öuõ¨¤, Psnõi ©ØÖ® £õu Põ¨£õß   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

44. A foreman/supervisor is a vital link between 
÷©Ø£õºøÁ¯õÍ›ß •UQ¯ Cøn¨¦ Cøh÷¯ 

(A) Worker and Customer  
 öuõÈ»õÎ ©ØÖ® ÁõiUøP¯õÍº 

(B) Management and Worker 

 ÷©»õÍº ©ØÖ® öuõÈ»õÎ 

(C) Engineer and Customer  
 ö£õÔ¯õÍº ©ØÖ® ÁõiUøP¯õÍº 

(D) Engineer and Management 
 ö£õÔ¯õÍº ©ØÖ® ÷©»õÍº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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45. Which of the following is not associated with CPM? 
RÌUPõs£ÁØÖÒ Gx CPM Ehß öuõhº¤À»õux? 

(A) It is activity oriented   
 ö\¯À£õk \õº¢ux 

(B) It is a planning device 

 vmhªhÀ \õuÚ®  

(C) It uses probabilistic times  
 {PÌuPÄ ÷|μzvøÚ £¯ß£kzxQÓx 

(D) One time estimate 
 J¸ •øÓ ©v¨¥k 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

46. In a CPM network, the critical path is  
J¸ CPM Áø»¯ø©¨¤À, •UQ¯©õÚ £õøu 

(A) Longest path (B) Moderate path 

 ªP}Í©õÚ £õøu  ªu©õÚ £õøu 

(C) Shortest path (D) None of the above 
 ªP SÖQ¯ £õøu  ÷©ØTÔ¯ GxÄªÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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47. The number of basic (decision) variables of the general 
transportation problem with m-sources and n-destinations is 
feasible, if the number of allocations are 
m-Buõμ[PÒ ©ØÖ® n&C»USPÐhß ö£õxÁõÚ ÷£õUSÁμzx 
PnURmiÀ, Ai¨£øh (•iÄ) ©õÔPÎß GsoUøP \õzv¯©õP 
JxURkPÎß GsoUøP¯õÚx 

(A) nm×  (B) nm +  

(C) 1++ nm  (D) 1−+ nm  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

48. If there are n workers and n jobs, there would be _________ solutions. 
‘n’ GsoUøP²ÒÍ £o¯õÍºPÐ®, ‘n’ GsoUøP²ÒÍ ÷Áø»PÐ® 
C¸US©õÚõÀ, wºÄPÎß GsoUøP 

(A) n (B) !n  

(C) ( )!1−n  (D) ( )nn!  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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49. Inventory carrying cost can be computed by  
\μUS C¸¨¤ß _©¢x ö\À¾® ö\»ÂøÚU PnUQh  

(A) Number of purchase orders × Cost involved in one purchase ×
Average inventory 

 öPõÒ•uÀ BønPÎß GsoUøP × J¸ öPõÒ•u¾US BS® 

ö\»Ä × \μõ\›¯õÚ \μUS C¸¨¦ 

(B) Average inventory × Economic order quantity × Cost per item  
 \μõ\›¯õÚ \μUS C¸¨¦ × ö£õ¸Íõuõμ JÊ[S AÍÄ × J¸ 

ö£õ¸Îß Âø» 

(C) Number of purchase orders × Cost per item × Economic batch 
quantity  

 öPõÒ•uÀ BønPÎß GsoUøP × J¸ ö£õ¸Îß Âø» ×
ö£õ¸Íõuõμ öuõSv AÍÄ 

(D) Average inventory × Cost per item × Cost of carrying inventory 
in percent per period 

 \μõ\›¯õÚ \μUS C¸¨¦ × J¸ ö£õ¸Îß Âø» × J¸ Põ»zvØPõÚ 
\μUS C¸¨¤ß _©¢x ö\À¾® ö\»Âß \uÃu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

50. Which among the following was the most important material
handling variable path equipment?  
¤ßÁ¸ÁÚÁØÖÒ ©õÖ£mh £õøu öPõsh ö£õ¸mPøÍ øP¯õÐ® 
P¸ÂPÎÀ ªPÄ® •UQ¯©õÚx Gx? 

(A) Stacker crane (B) Pneumatic conveyer 

 ì÷hUPº £õμ¢yUQ  PõØÔ¯UP ö\¾zv 

(C) Pallets, Skids (D) Platform truck  
 umkPÒ, \ÖUPÀPÒ  £õøu £õμÁsi 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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51. In ABC analysis, the C items are those, which represents? 
H¤] £S¨£õ´ÂÀ, ] E¸¨£iPÒ ¤μv{vzxÁ¨£kzxÁuõÁx 

(A) 5 – 10 percent total expenditure on materials 
 ö£õ¸mPÐUPõÚ ö©õzu ö\»ÃÚ[PÎÀ 5 – 10 \uÃu® 

(B) 10 – 15 percent of the total expenditure on materials  
 ö£õ¸mPÐUPõÚ ö©õzu ö\»ÃÚ[PÎÀ 10 – 15 \uÃu® 

(C) 70 – 75 percent of total money spent on inventories  
 ö©õzu £nzvÀ 70 – 75 \uÃu® C¸¨¦ \μUSPÐUPõP 

ö\»Âh¨£kQÓx 

(D) All the above 
 ÷©÷» EÒÍ AøÚzx® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

52. The material handling equipment, that can be used to transfer the
materials from one place to another place along the beam attached
to the ceiling 
÷©ØTøμ°À ö£õ¸zu¨£mh Ezvμzvß ÁÈ÷¯ ö£õ¸mPøÍ J¸ 
Chzv¼¸¢x ©ØöÓõ¸ ChzvØS öPõsk ö\À¾®, ö£õ¸Ò øP¯õÐ® 
E£Pμn® 

(A) Fork lift truck (B) Mono rail  
 Pμsi HØÔ ÁõPÚ®  ÷©õ÷Úõ μ°À 

(C) Platform truck  (D) Mandrel 
 |øh÷©øh ÁõPÚ®  ©õsmμÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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53. Which of the following is not considered a contingency allowance? 
RÌUPõs£ÁØÖÒ Gøu, uØö\¯À öPõk¨£ÚÄ GÚ öPõÒÍ •i¯õx? 

(A) Tool replacement due to breakage  
 EøhÁuõÀ HØ£k® P¸Â ©õØÓ® 

(B) Checking the machine setting 

 C¯¢vμ Aø©¨¤øÚ \›£õºzuÀ 

(C) Due to shortage of raw materials  
 ‰»¨ö£õ¸Ò SøÓ£õk Põμn©õP  

(D) Due to visual strains 
 Põm] v›¦ Põμn©õP  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

54. Which study is concerned with the recording, analysis and critical
examination of existing and proposed ways of doing work? 
uØ÷£õxÒÍ ©ØÖ® •ßö©õÈ¯¨£mh £oPøÍa ö\´ÁuØPõÚ ÁÈPøÍ¨ 
£vÄö\´uÀ, £S¨£õ´Ä ö\´uÀ ©ØÖ® Â©º\Ú B´Ä BQ¯ÁØÖhß 
öuõhº¦øh¯ B´Ä Gx? 

(A) Work study (B) Time study 

 ÷Áø» B´Ä  ÷|μ B´Ä 

(C) Method study (D) All the above 
 •øÓ B´Ä  ÷©÷» EÒÍ AøÚzx® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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55. In time study, the formula to determine the number of cycles, what
is the precision interval level in percent (%) ? 
÷|μ B´ÂÀ, _ÇØ]PÎß GsoUøPø¯ wº©õÛ¨£uØPõÚ `zvμ®, 

\uÃuzvÀ (%) xÀ¼¯©õÚ CøhöÁÎ {ø» GßÚ? 

(A) Half (B) One-fourth 

 Aøμ  |õßQÀ J¸ £[S 

(C) Two-fourth (D) Three fourth 
 |õßQÀ Cμsk £[S  |õßQÀ ‰ßÖ £[S 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

56. The “THERBLIG” symbol # represents 
# GÝ® “THERBLIG” SÔ±k SÔ¨£x 

(A) Avoidable delay (B) Assemble 

 uÂºUPUTi¯ uõ©u®  Cøn¨¦ 

(C) Transport loaded (D) Position 
 HØÓ¨£mh ÷£õUSÁμzx  {ø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

57. ‘Unity of Command’ is followed in which one of the organization? 
G¢u ÁøP¯õÚ Aø©¨¤À “PmhøÍ •øÓ°À JØÖø©”
¤ß£ØÓ¨£kQÓx? 

(A) Line organisation (B) Line and staff organisation 

 Á› Aø©¨¦  Á› ©ØÖ® £o¯õÍº Aø©¨¦

(C) Functional organisation  (D) Matrix organisation  
 ö\¯À£õmk Aø©¨¦  Ao Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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58. Which of the following skills are most important in human relation?
¤ßÁ¸ÁÚÁØÖÒ G¢u vÓßPÒ ©Ûu EÓÂÀ ªP •UQ¯©õÚøÁPÒ? 

(i) Decision making skills 
 •iöÁkUS® vÓßPÒ 

(ii) Leadership skills 
 uø»ø©¨£s¦ vÓßPÒ 

(iii) Motivating skills 
 yskuÀ vÓßPÒ 

(iv) Communicating skills 
 uPÁÀ öuõhº¦ vÓßPÒ 

(A) (i), (ii) and (iii) only (B) (ii), (iii) and (iv) only  

 (i), (ii) ©ØÖ® (iii) ©mk®   (ii), (iii) ©ØÖ® (iv) ©mk® 

(C) (i) and (ii) only (D) (i) only  
 (i) ©ØÖ® (ii) ©mk®   (i) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

59. A manufacturer of motor cycle buys side box at Rs.240 each. If he
manufactures it, the fixed and variable costs would be Rs.3,00,000 
and Rs.90 per side box respectively. If there is a demand for 2500
side boxes, the break even point is _________ units. 
÷©õmhõº ø\UQÒ u¯õ›¨£õÍº, Auß £UP¨ ö£mi°øÚ ¹. 240 Ãu® 
Áõ[SQÓõº. J¸ ÷ÁøÍ £UP¨ ö£mi°øÚ AÁ÷μ u¯õ›zuõÀ Auß 

{ø»zu ö\»Ä ©ØÖ® ©õÖ® ö\»Ä •øÓ÷¯ ¹. 3,00,000/- ©ØÖ® J¸ 

ö£miUS ¹. 90 BS®. J¸ ÷ÁøÍ, 2500 £UP¨ ö£miPÒ ÷uøÁ°¸¨¤ß 
Auß •ÔÄ ¦ÒÎ _________ A»SPÒ. 

(A) 2000 (B) 2500 

(C) 1500 (D) 3000 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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60. According to Henri Fayol, the principles of management are  
öíßÔ L£õ¯ø» ö£õÖzu©miÀ, ÷©»õsø© öPõÒøP¯õÚx 

(i) Division of work 
 ÷Áø» £QºÄ 

(ii) Authority and responsibility  
 AvPõμ® ©ØÖ® ö£õÖ¨¦ 

(iii) Interchangeable assembly  
 ©õØÓzuUP \ø£ 

(iv) Remuneration  
 Fv¯® 

Of the above 
÷©ØPshøÁPÎÀ 

(A) (i), (ii) and (iii) are true (B) (ii), (iii) and (iv) are true 

 (i), (ii) ©ØÖ® (iii) \›¯õÚx  (ii), (iii) ©ØÖ® (iv) \›¯õÚx 

(C) (i), (iii) and (iv) are true (D) (i), (ii) and (iv) are true 
 (i), (iii) ©ØÖ® (iv) \›¯õÚx  (i), (ii) ©ØÖ® (iv) \›¯õÚx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

61. For a pitot tube, the stagnation pressure head is 6.8 m; the static
pressure head is 5 m; 9.0=vC  and 2m/s10=g . Calculate the 
velocity and select the right option.  
J¸ ¤hõm SÇ¼ß ÷uUP AÊzu ©mh® 6.8 «; {ø»¯õÚ AÊzu ©mh® 

5 «, 9.0=vC  ©ØÖ® 10=g «/ö\2. Auß vø\÷ÁP® GßÚ? 

(A) m/s9  (B) m/s49.10  

 9 «/ö\  10.49 «/ö\ 

(C) m/s24.11  (D) m/s4.5  

 11.24 «/ö\  5.4 «/ö\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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62. Flow of water in a pipe having diameter above 3 meters can be
measured by  
3 «mh¸US AvP Âmh•ÒÍ J¸ SÇõ°À }›ß £õ´©® AÍUP¨£kÁx 
GuÚõÀ? 

(A) Orifice plate (B) Pitot tube 

 xøÍzumk  ¤hõm SÇÀ 

(C) Venturimeter (D) Rotameter  
 öÁg_› AÍÂ  _Ç¾® £õ´© ÷ÁP AÍÂ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

63. The ratio of forces exerted by water jet when it is made to strike.
A stationary flat plate held normal to it and a flat plate moving in
the direction of jet at one-third the velocity of jet would be  
J¸ }ºzuõøμ Auß ö\[SzuõÚ vø\°À EÒÍ J¸ {ø»¯õÚ umøh¨ 
£»øP°ß «x E¸ÁõUS® Âø\PÐUS®, }ºzuõøμ°ß vø\°÷»÷¯ 
Auß ‰ßÔÀ J¸ £[S vø\÷ÁPzxhß |P¸® J¸ umøh¨ £»øP «x 
E¸ÁõUS® Âø\PÐUS® Cøh÷¯¯õÚ ÂQu® GßÚ? 

(A) 3 : 1 (B) 9 : 4 

(C) 3 : 2  (D) 2 : 1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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64. Efficiency ( )η  of the jet of water having velocity “V ” striking a series 
of vertical plates moving with a velocity “u ” is given by  
“V ” vø\÷ÁPzvÀ £õ²® J¸ }ºzuõøμ, “u ” vø\÷ÁPzvÀ |P¸® Cøn 
Aø©¨¤À EÒÍ ö\[Szxz umkPÒ «x ÷©õx®÷£õx Auß ö\¯ÀvÓß 
( )η  GÆÁõÖ PshÔ¯¨£kQÓx? 

(A) 
( )

2
2

u

uVV −=η  (B) 
( )

2
2

V

uVu −=η  

(C) 
( )uVV

u

−
=

2

2

η  (D) 
( )uVV

u

+
=

2

2

η  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

65. In general practice, the flow ratio of a Francis turbine is found to lie
in the range of  
|øh•øÓ°À, J¸ L¤μõß]ì _Ç¼°ß £õ´Ä ÂQu® G¢u Áμ®¤ØSÒ 
EÒÍx? 

(A) 10.0  to 25.0  (B) 15.0  to 25.0  

 10.0  •uÀ 25.0  Áøμ  15.0  •uÀ 25.0  Áøμ 

(C) 20.0  to 30.0  (D) 15.0  to 30.0  
 20.0  •uÀ 30.0  Áøμ  15.0  •uÀ 30.0  Áøμ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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66. The degree of reaction of a Kaplan turbine is  
P¨»õß _Ç¼°ß (hºø£Ûß) iQ› B¨ ›¯õUåß 

(A) Greater than 1  

 1 I Âh AvP®   

(B) Greater than zero but less than 
2
1

 

 §ä¯zøu Âh AvP®, 
2
1

 I Âh SøÓÄ  

(C) Greater than 
2
1

 but less than 1  

 
2
1

 I Âh AvP®, 1 I Âh SøÓÄ   

(D) Equal to 1  

 1 ØS \©® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

67. Water hammer in pipes is due to 
SÇõ´PÎÀ }º¨£®©À RÌPsh Guß Põμn©õP HØ£kQÓx? 

(A) Excessive leakage of flowing fluid 

 £õ²® vμÁzvß AvP¨£i¯õÚ P]Ä 

(B) Bursting of pipe under high fluid pressure 
 AvP vμÁ AÊzu® Põμn©õP HØ£k® SÇõ´ öÁi¨¦ 

(C) Sudden stoppage of flow by the closure of a valve 
 J¸ ÁõÀøÁ ‰kÁuß ‰»® Kmhzøu vjöμÚ {ÖzxuÀ  

(D) Some obstruction in the pipeline 
 SÇõ°À EÒÍ ]» uøhPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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68. The modern Francis turbine is essentially  
|ÃÚ ¤μõß]ì _Ç¼ G¢u Ai¨£øhø¯ \õº¢ux? 

(A) A tangential flow turbine (B) A mixed flow turbine 

 öuõk{ø» Kmh _Ç¼  P»¨¦ Kmh _Ç¼ 

(C) A Axial flow turbine (D) A radial flow turbine 
 Aa_ Kmh _Ç¼  Bμ Kmh _Ç¼  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



399-Mechanical/Manufacturing/ 
Production Engineering 
 

38

69. Match List I with List II and select the correct predominant force 
with the dimensionless numbers : 
AmhÁøn IÀ öPõkUP¨£mkÒÍ •ußø© {ø» Âø\PøÍ 

AmhÁøn IIÀ öPõkUP¨£mkÒÍ £›©õnªÀ»õ GsPøÍ \›¯õP¨ 
ö£õ¸zxP 
 List I    List II 
 AmhÁøn I     AmhÁøn II 
(a) Compressibility Force  1. Weber Number 
 A•[SÖ Âø\    öÁ£º Gs 
(b) Gravity Force   2. Froude Number 
 Dº¨¦ Âø\    ¦¹k Gs 
(c) Surface Tension Force  3. Mach Number  
 £μ¨¦ CÊÂø\    ÷©U Gs 
(d) Viscous Force   4. Reynolds Number  
 £õSø© Âø\   öμÚõÀm Gs  

 (a) (b) (c) (d) 
(A) 4  2 1 3    
(B) 4  1 2 3     
(C) 3  2 1 4     
(D) 3  1 2 4 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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70. Which of the following is not a dimensionless number? 
RÌUPshÁØÔÀ Gx £›©õnªÀ»õ Gs? 

(A) Coefficient of lift (Cl)  

 E¯ºzuÀ öPÊ (Cl)   

(B) Pipe friction factor (f) 
 SÇõ´ Eμõ´ÄU Põμo (f) 

(C) Manning’s Coefficient (n)  
 ©õÛ[ öPÊ (n)   

(D) Coefficient of discharge (Cd) 
 öÁÎ¨÷£õUSU öPÊ (Cd) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

71. In order to avoid the tendency of separation at the throat in a
venturimeter, the ratio of diameter at throat to that of the pipe
should be  
J¸ öÁg_› AÍÂ°ß öuõsøh¨£Sv°À HØ£k® C¯À÷£õUS 
¤›¨¤øÚz uÂºUP, Auß öuõsøh¨ £Sv°ß Âmh® ©ØÖ® Auß 
SÇõ°ß Âmh® Cøh÷¯¯õÚ ÂQu® GÆÁÍÄ C¸UP ÷Ásk®? 

(A) 
16
1

 to 
8
1

 (B) 
3
1

 to 
2
1  

 
16
1

 •uÀ 
8
1

 Áøμ  
3
1

 •uÀ 
2
1

 Áøμ 

(C) 
4
1

 to 
3
1

 (D) 
8
1

 to 
4
1

 

 
4
1

 •uÀ 
3
1

 Áøμ  
8
1

 •uÀ 
4
1

 Áøμ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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72. An oil of kinematic viscosity 0.5 stokes flows through a pipe of 5 cm
diameter. The flow is critical at a velocity of about  
C¯[Q¯À £õSø© 0.5 ì÷hõUì öPõsh J¸ Gsön´, 5 ö\.« 
Âmh•ÒÍ J¸ SÇõ°ß ÁÈ¯õP¨ £õ´QÓx. Auß E´²ø©¨ £õ´Ä 
RÌUPõq® G¢uz vø\÷ÁPzøu¨ ö£õÖzux? 

(A) 0.2 m/s (B) 2.0 m/s 
 0.2 «/ö\  2.0 «/ö\ 

(C)  2.5 m/s (D) 4 m/s 
  2.5 «/ö\  4 «/ö\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

73. Loss of head due to sudden expansion of flow stream in a closed
conduit is expressed by  
‰i¯ ÁÈzuhzvß ^º¨£õ´Âß vjº Â›ÁõUPzvÚõÀ HØ£k® BØÓÀ 
CÇ¨¦ Gß£x 

(A) ( )
g

VV
2

2
21 −  (B) 

g
VV

2
21 −

 

(C) ( )2
2

2
1 VV −  (D) 

( )
g
VV

2

2
21 +

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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74. If “H ” is the total head at inlet and “ fh ” is the head lost due to 

friction, efficiency of power transmission through a straight pipe is
given by  
J¸ ÷|º ©mhU SÇõ°ß ~øÇÁõ°¼À ö©õzu ©mk “H ” ©ØÖ® 

Eμõ´ÂÚõÀ HØ£k® BØÓÀ CÇ¨¦ “ fh ” GÛÀ vÓß ö\¾zxøP°ß, 

ö\¯ÀvÓß Gß£x 

(A) 
H

hH f−
 (B) 

fhH
H
+

 

(C) 
f

f

hH

hH

+
−

 (D) 
fhH

H
−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

75. When the pipes are connected in parallel, the total loss of head? 
JßÖUöPõßÖ Cøn¯õP Aø©UP¨£mkÒÍ SÇõ´PÎÀ, ö©õzu BØÓÀ 
CÇ¨¦ Gß£x 

(A) Is equal to the sum of the loss of head in each pipe 

 JÆöÁõ¸ uÛUSÇõ°¾® HØ£k® BØÓÀ CÇ¨¤ß Tmkz 
öuõøPUS \©©õÚx 

(B) Is same as in each pipe 
 JÆöÁõ¸ uÛUSÇõ°ß BØÓÀ CÇ¨¦US \©©õÚx 

(C) Is equal to the reciprocal of the sum of loss of head in each pipe
 SÇõ´PÎß ö©õzu BØÓÀ CÇ¨¤ß £μì£μ ©v¨¤ØS \©©õÚx  

(D) Is equal to the square of the sum of loss of head in each pipe  
 SÇõ´PÎß ö©õzu BØÓÀ CÇ¨¤ß ÁºUPzvØS \©©õÚx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



399-Mechanical/Manufacturing/ 
Production Engineering 
 

42

76. The loss of head ( )Lh  due to sudden expansion of a pipe is given by 
J¸ SÇõ°À Auß vjº Â›ÁõUPzvÚõÀ HØ£k® BØÓÀ CÇ¨£õÚx ( )Lh

(A) 
g
VV

hL 2

2
2

2
1 −=  (B) 

g
V

hL 2
5.0 2

1=  

(C) 
( )

g
VV

hL 2

2
21 −=  (D) 

( )
g

VV
hL 2

5.0 2
21 −=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

77. For battle ships, the normal values of metacentric height of a ship
should vary between 
÷£õºU P¨£ÀPÎß Põ¢u E¯μ©õÚx RÌUPshøÁPÐUS Cøh÷¯ ÷ÁÖ£h 
÷Ásk®. 

(A) 0.3 to 1 m  

 0.3&À C¸¢x 1 «mhº Áøμ   

(B) 0.45 to 1.25 m  
 0.45&À C¸¢x 1.25 «mhº Áøμ 

(C) 1.0 to 1.5 m   
 1.0&À C¸¢x 1.5 «mhº Áøμ   

(D) Upto 3.5 m  
 3.5 «mhº Áøμ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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78. A metallic piece weighs 80 N in air and 60 N in water. The relative 
density of the metal would be 
J¸ E÷»õPz xsiß GøhPÒ •øÓ÷¯, PõØÔÀ 80 {³mhß ©ØÖ® 

usp›À 60 {³mhß GÛÀ Auß \õº¦ Ahºzv°ß ©v¨¦ GßÚ? 

(A) 8 (B) 6 

(C) 4 (D) 3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

79. The least radius of Gyration of a ship is 9 m and the metacentric 
height is 0.75 m. The time period of oscillation of the ship is  
J¸ P¨£¼ß SøÓ¢u£m\ EÓÌÄ Bμ® 9 «. Auß ªu¨¦ ø©¯zvß E¯μ® 

0.75 « P¨£¼ß Aø»Âß Aø»Ä ÷|μ® GßÚ? 

(A) 75.4 s (B) 20.85 s 

 75.4 ö\Psm  20.85 ö\Psm 

(C) 85 s (D) 46.4 s 
 85 ö\Psm  46.4 ö\Psm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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80. Match List I  (Fluid Properties) with List II (Related terms) and
select the correct answer using the codes given below the lists : 
AmhÁøn I (£õ´© £s¦PÒ) ©ØÖ® AmhÁøn II (ö£õ¸zu©õÚ 
ÁõºzøuPÒ) CÁØÔÀ öPõkUP¨£mkÒÍ ÂøhPøÍ \›¯õP¨ ö£õ¸zxP. 
©ØÖ® RÌUPõq® ÂøhPÎÀ \›¯õÚøu GÊxP. 
 List I   List II 
 AmhÁøn I    AmhÁøn II 
(a) Capillarity  1. Cavitation   
 ¦øÇø©   EmSøhÄ 
(b) Vapour Pressure  2. Density of water  
 BÂ AÊzu®   }›ß Ahºzv 
(c) Viscosity  3. Shear force 
 £õSø©   |ÖUS Âø\ 
(d) Specific Gravity  4. Surface tension   
 Ahºzv Gs   £μ¨¦ CÊÂø\  
 Codes 
 SÔ•øÓPÒ 

 (a) (b) (c) (d) 
(A) 1 4 2 3    
(B) 1 4 3 2      
(C) 4 1 2 3    
(D) 4  1 3 2  
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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81. Arc blow in manual metal arc welding is caused by 
øP•øÓ E÷»õP ÂØö£õÔ £ØÓøÁ¨¤À ÂØ_hº Aø»Ä HØ£kÁx 

(A) The use of AC welding with non consumable electrodes  
 ~PºÄ AÀ»õu ªß•øÚPÐhß AC öÁÀi[Qß £¯ß£õk 

(B) The use of DC welding with consumable electrodes  
 ~PºÄ ªß•øÚPÐhß DC öÁÀi[Qß £¯ß£õk 

(C) The use of AC welding with consumable electrodes 
 ~PºÄ ªß•øÚPÐhß AC öÁÀi[Qß £¯ß£õk 

(D) The use of DC welding with non-consumable electrodes  
 ~PºÄ AÀ»õu •ß•øÚPÐhß DC öÁÀi[Qß £¯ß£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

82. It is the angle between the tool face and a line parallax to the base of 
the tool and measured in a plane perpendicular to the base and the
side cutting edge  
P¸Â •PzvØS®, P¸Â°ß Ai¨£SvUS ö\[SzuõP J¸ ÷PõmiØS® 
Cøh°»õÚ ÷Põn©õS®, ÷©¾® Ai¨£Sv ©ØÖ® £UP öÁmk 
ÂÎ®¤ØS ö\[SzuõP J÷μ uÍzvÀ AÍÂh¨£kÁx 

(A) side cutting edge angle   
 £UP öÁmk •øÚ ÷Põn®   

(B) side relief angle  
 £UP Cøh©õØÖU ÷Põn® 

(C) side rake angle   
 £UPa \õ´Ä ÷Põn®   

(D) back and side rake angle  
 ¤ß ©ØÖ® £UPa \õ´Ä ÷Põn® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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83. The method becoming increasingly popular for sub-surface defect 
checking 
{»zui (AÀ»x) xøn ÷©Ø£μ¨¦ SøÓ£õk \›£õº¨¦US C¢u •øÓ 
AvP AÍÂÀ ¤μ£»©øh¢x Á¸QÓx 

(A) Magnetic particle testing  (B) Liquid penetrant testing  
 Põ¢uz xPÒ ÷\õuøÚ  vμÁ Fk¸Â ÷\õuøÚ 

(C) Visual inspection (D) Eddy current testing  
 Pm¦» B´Ä  _ÇÀ ªß÷Úõmh ÷\õuøÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

84. A built-up-edge is formed on the cutting tool while machining  
G¢vμ ÂøÚ°ß ÷£õx Pmk•øÚ°ß E¸ÁõUP® {PÌÁx 

(A) Ductile material at low speed  
 }Ò© ö£õ¸mPÒ SøÓ¢u ÷ÁPzvÀ 

(B) Brittle material at low speed 

 GÎvÀ ö|õÖ[PU Ti¯ ö£õ¸mPÒ SøÓ¢u ÷ÁPzvÀ 

(C) Ductile material at high speed  
 }Ò© ö£õ¸mPÒ AvP ÷ÁPzvÀ 

(D) Brittle material at high speed  
 GÎvÀ ö|õÖ[PU Ti¯ ö£õ¸mPÒ AvP ÷ÁPzvÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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85. Riser is used in a sand casting to 
©nÀ Áõº¨¤À ö£õ[S SÇõ´ £¯ß£kÁx 

(A) Reduce the slag inclusion  
 P\k ÷\º¨ø£U SøÓzuÀ 

(B) Reduce defects due to air aspiration  
 PõØÖ E¢xuÀ Põμn©õP HØ£k® SøÓ£õkPøÍU SøÓzuÀ 

(C) Reduce mould erosion 
 Aa_ A›¨ø£U SøÓzuÀ  

(D) Reduce shrinkage cavities  
 _¸[S® xÁõμ[PøÍ SøÓzuÀ/AøhzuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

86. Aluminium is used as pattern material for making the master
pattern because of 
•ußø© E¸¨£iÁ ÁiÁzøu E¸ÁõUP A¾ªÛ¯® J¸ ÁiÁ¨ 
ö£õ¸ÍõP £¯ß£kzu¨£kQÓx HöÚÛÀ 

(A) High strength  (B) Low cost  
 AvP Á¼ø©  SøÓ¢u ö\»Ä 

(C) High density (D) High corrosion resistance  
 AvP Ahºzv  AvP P›¨¦ Gvº¨¦ ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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87. Distertion in sand casting is caused by  
©nÀ Áõº¨¤À HØ£k® Aø» Sø»ÂØS Põμn® 

(A) Pouring hot metal into the mould  
 `hõÚ E÷»õPzøu Aa_USÒ FØÖÁx 

(B) Low thermal conductivity of the moulding sand  
 Aa_ Áõº¨¦ ©n¼ß SøÓ¢u öÁ¨£U PhzxvÓß 

(C) Poor refractory property of the moulding sand   
 Aa_ Áõº¨¦ ©n¼ß «öÁ¨£® uõ[S® ußø© 

(D) Non uniform thickness of walls joining in a casting 
 Áõº¨¤À ÷\¸® _ÁºPÎß ^μØÓ ui©ß   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

88. Strength of moulding sand is increased with 
Áõº¨¦ ©n¼ß Á¼ø©ø¯ AvP›UP 

(A) Increasing the moisture content  
 Dμ¨£zvøÚ AvP›UP ÷Ásk®  

(B) Coarse grain size  
 Pμk •μhõÚ AkUS ©o £õ´Âß AÍÄ 

(C) Decreasing the moisture content   
 Dμ¨£uzvøÚ SøÓUP ÷Ásk® 

(D) Fine grain size of the sand  
 |À» A»S ©o£õ´Âß AÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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89. The angle which raised line at the dead centre makes with the
cutting edges is called 
öÁmk ÂÎ®¦PÐhß, _ÈÂø\ ø©¯zvß ÷Põk E¯ºzu¨£mh ÷Põn® 
CÆÁõÖ AøÇUP¨£kQÓx 

(A) Lip angle (B) Point angle  
 ¼¨ ÷Põn®  •øÚ/¦ÒÎ ÷Põn® 

(C) Chisel – Edge angle (D) Helix angle  
 EÎ – ÂÎ®¦ ÷Põn®  _¸Ò ÷Põn® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

90. In broaching operations, preferred hook angle for steel is  
¨÷μõa][ ö\¯¼À, GLS–ß öPõUQU ÷Põn® 

(A) 5° to 10° (B) 10° to 15° 

 5° ¼¸¢x 10°  10° ¼¸¢x 15° 

(C) 15° to 20° (D) 20° to 25° 
 15° ¼¸¢x 20°  20° ¼¸¢x 25° 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

91. The Helix angle of most of the drills is  
J¸ xμ¨£nzvß _¸Ò ÷Põn® ö£õxÁõP 

(A) 30° (B) 60° 

(C) 90° (D) 15° 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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92. The work is mounted with its axis horizontal, and the cutter slide is
carried on a saddle that moves vertically downwards as cutting
proceeds is called  
J¸ G¢vμ ÂøÚ {PÌxsk Auß Aa_hß Qøh©mh©õP 
ö£õ¸zu¨£mkÒÍx ©ØÖ® |ÊÂ öÁmi¯õÚx J¸ ÷\nzvß «x 
öPõsk ö\À»¨£kQÓx/|P¸QÓx. Cx ö\[SzuõP RÌ÷|õUQ |PºQÓx 
GÛÀ Auß öÁmhõÚx 

(A) Shear speed process   
 öÁmk ÷ÁP ö\¯À•øÓ   

(B) The Maag process  
 ÷©U ö\¯À•øÓ 

(C) Gear shaping process   
 £Ø\UPμ® ÁiÁø©US® ö\¯À•øÓ   

(D) The Sunderland process  
 \shº÷»sm ö\¯À•øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

93. In chemical machining process, which of the following is used to
remove the material 
Cμ\õ¯Ú G¢vμ ö\¯À£õmiÀ, ¤ßÁ¸ÁÚÁØÔÀ Gx ö£õ¸øÍ APØÓ¨ 
£¯ß£kQÓx 

(A) Maskant (B) Coolant  
 ©ìPsm  SÎ¹mi 

(C) Alkaline solution (D) Etchant  
 AÀPø»ß Pøμ\À  Gm\sm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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94. The computer programme is a previously prepared deck of 
PoÛ {μÀ Gß£x •ß¦ u¯õ›UP¨£mh Põ¢u |õhõ¨ ö£õv°ß 

(A) Inductosyns (B) Punched cards  
 CshU÷hõ]ßPÒ  xøÍSzv¯ AmøhPÒ 

(C) Shaft encoders (D) Transducer 
 usk SÔ¯õUQPÒ (Gß÷Põhº)  ªß©õØÔPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

95. In Abrasive jet machining, the most favourable grain sizes range
from 
]μõ´¨¦ uõøμ C¯¢vμzvÀ, ªPÄ® \õuP©õÚ ©o¯ÍÄPÒ ¤ßÁ¸©õÖ 
EÒÍÚ 

(A) 10 to 50 μ  (B) 20 to 60 μ  

 10 •uÀ 50 μ   20 •uÀ 60 μ  

(C) 30 to 60 μ  (D) 40 to 70 μ  
 30 •uÀ 60 μ   40 •uÀ 70 μ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

96. The control unit sends command signals to drive units of machine
tool and also to the electrical control cabinet is called  
Pmk¨£õmk A»S, C¯¢vμ P¸Â°ß C¯UP A»SPÐUS ©ØÖ® 
ªßPmk¨£õmk CÊÁøÓUS PmhøÍ \ªUøbPøÍ AÝ¨¦Áx 

(A) Data processing unit (B) Control loops unit  
 uμÄ ö\¯»õUP A»S  Pmk¨£õmk Pso A»S 

(C) Magnetic box  (D) Machine control unit  
 Põ¢u¨ ö£mi  C¯¢vμ Pmk¨£õmk A»S 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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97. The following sheet metal operation induces shear stresses in the 
components 
¤ßÁ¸® E÷»õPz uPk ö\¯À£õk, £Sv°À |ÖUPz uøPÄ yskÁx 

(A) Stretch forming  (B) Blanking  
 }mi ÁiÁõUP®  öÁÖø©¯õUP® 

(C) Coining  (D) Drawing  
 |õn¯® Aa]hÀ  P®¤ CÊzuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

98. Welding process that requires no direct heat application in the joint
Cøn¨¦PÎÀ, ÷|μi öÁ¨£¨ £¯ß£õk ÷uøÁ°À»õu £ØÓøÁ¨¦ 
ö\¯À•øÓ 

(A) Thermit welding  (B) Explosion welding  
 AÚÀ £ØÓøÁ¨¦  öÁiøÁzx CønzuÀ 

(C) Friction welding  (D) Laser-beam welding  
 Eμõ´Ä £ØÓøÁ¨¦  ÷»\º PØøÓ £ØÓøÁ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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99. The welding process preferred to deposit higher rate of weld metal is
G¢u £ØÓøÁzuÀ ö\¯À•øÓ AvP AÍÄ E÷»õPzøu SøÓ¢u ÷|μzvÀ 
AÎUPÁÀ»x? 

(A) Manual metal arc welding   
 øP•øÓ E÷»õP ÂØö£õÔ £ØÓøÁ¨¦   

(B) Gas metal arc welding  
 ÁÎ© E÷»õP ÂØö£õÔ £ØÓøÁ¨¦ 

(C) Submerged arc welding    
 ‰ÌS ÂØ_hº¨ £ØÓøÁ¨¦   

(D) Flux cored arc welding  
 £õ¯ EÒÍP £ØÓøÁ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

100. The operation to be used to remove burr produced during the
blanking/piercing operation is  
öÁÖø©¯õUP ö\¯À£õmiß ÷£õx EØ£zv ö\´¯¨£k® E÷»õP 
öÁmkÁõ´ (£º)–ø¯ APØÓ £¯ß£kzu¨£h ÷Ási¯ ö\¯À£õk 

(A) Nibbing (B) Trimming  
 CÖUP®  •øÚ©È¨¦ 

(C) Shaving  (D) Notching  
 £v¢uÚ }UPÀ  Kμ® öÁmkuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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101. What happens to the concentrations of reactants and products at
equilibrium? 
ÂøÚ£k¨ö£õ¸ÒPÒ ©ØÖ® Gvº ÂøÚ ö£õ¸ÒPÎß ö\ÔÄPÒ 
\©{ø»°À C¸US® ÷£õx |hUS® {PÌÄPÒ GßÚ? 

(A) reactants are consumed, while products are formed 
 ö£õ¸mPÒ E¸ÁõS® A÷u ÷|μzvÀ GvºÂøÚPÒ ~Pμ¨£kQßÓx  

(B) reactants and products are both consumed 
 GvºÂøÚPÐhß Ti¯ ö£õ¸ÒPÐ® ~Pμ¨£kQßÓÚ 

(C) reactants and products remain constant 
 GvºÂøÚPÐhß Ti¯ ö£õ¸mPÒ ©õÓõu {ø»°À EÒÍx 

(D) reactants and products are both formed 
 GvºÂøÚPÐhß Ti¯ ö£õ¸mPÒ E¸ÁõUP¨£kQßÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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102. Which statement best describe the relationship between heat
transfer and work done according to the first law of
thermodynamics? 
öÁ¨£¨£›©õØÓ® ©ØÖ®  ÷Áø» ö\¯À£õk BQ¯ÁØÖPõÚ öuõhº¤øÚ 
öÁ¨£ C¯UPÂ¯À •uÀ Âv°øÚ ¤ß£ØÔÚõÀ  RÌPõq® AÔUøPPÎÀ 
Gx \›¯õÚ •øÓ°À ÂÁ›UQÓx? 

(A) Heat transfer is always greater than work done 
 öÁ¨£¨£›©õØÓ®, G¨÷£õx® ÷Áø» ö\¯À£õmiøÚ Âh AvP©õP 

C¸US® 

(B) Heat and work are independent of each other 
 öÁ¨£¨£›©õØÓ•®, ÷Áø» ö\¯À£õk® JßÖUöPõßÖ 

uØ\õº¤À»õuøÁ 

(C) Heat and work are two forms of energy transfer and can be 
interconverted 

 öÁ¨£¨£›©õØÓ•®, ÷Áø» ö\¯À£õk® Cμsk ÁøP¯õÚ 
©õØÓzuUPÁÀ» \UvPÒ Azxhß JßÖUöPõßÖ ©õØÖ® vÓø© 
öPõshx 

(D) Heat and work have opposite signs 
 öÁ¨£¨£›©õØÓ•®, ÷Áø» ö\¯À£õk® Gvº Gvº AÔSÔPøÍ 

Eøh¯uõP C¸US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

103. The equation applicable to an isothermal process is 
RÌÁ¸® \©ß£õmiÀ G¢u \©ß£õk ©õÓõ öÁ¨£{ø» ö\¯À•øÓø¯ 
ÂÍUSQÓx? 

(A) 0=−WQ  (B) 0=+ WQ  

(C) 0=Q  (D) 0=W  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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104. Kelvin-Plank’s law deals with 
öPÀÂß&¤Íõ[ Âv Gøu ö\õÀQÓx 

(A) Conversion of work into heat 
 ÷Áø»ø¯ öÁ¨£©õP ©õØÖuÀ 

(B) Conversion of heat into work 
 öÁ¨£zvøÚ ÷Áø»¯õP ©õØÖuÀ 

(C) Conversion of work 
 ÷Áø»ø¯ ©õØÖuÀ 

(D) Conversion of heat  
 öÁ¨£zvøÚ ©õØÖuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

105. Find the co-efficient of performance in the condenser of a
refrigerator which has a refrigeration capacity of 12000 kJ/hr when
power input is 0.75 kW. 
J¸ ©o ÷|μzvØS 12000 Q÷»õ áúÀ öPõÒÍÍÄ®, 0.75 Q÷»õÁõm \Uv 
EÒÏk® öPõsh SÎº£uÛ°À E£÷¯õP£kzx® ö\ÔP»® (AÀ»x) 
SÎº£uÚ SÖUQ°ß ö\¯ÀvÓ SnP® (AÀ»x) ö\¯ÀvÓUöPÊ 
GÆÁÍÄ? 

(A) 5.31 (B) 6.54 

(C) 3.72 (D) 4.44 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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106. Under what conditions does a gas exhibit an inversion temperature
during Joule-Thomson expansion? 
áúÀ&uõ®\ß Â›Âß Ai¨£øh°À G¢u {ø»°À J¸ Áõ²ÁõÚx 
Gvº©õÖ öÁ¨£{ø»ø¯ öÁÎ¨£kzxQÓx 

(A) When its initial temperature is high 
 Auß Bμ®£ öÁ¨£{ø» AvP©õP C¸US® ÷£õx 

(B) When its initial pressure is high 
 Auß Bμ®£ AÊzu® AvP©õP C¸US® ÷£õx 

(C) When its initial temperature is low and pressure is high 
 Auß Bμ®£ öÁ¨£{ø» SøÓÁõPÄ®, AÊzu® AvP©õP C¸US® 

÷£õx 

(D) When its initial temperature is high and pressure is low 
 Auß Bμ®£ öÁ¨£{ø» AvP©õPÄ®, AÊzu® SøÓÁõPÄ® 

C¸US® ÷£õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

107. The molecular mass of a gas is 30. Its characteristic gas constant (R)

in 
kgK
KJ

 is 

J¸ Áõ²Âß ‰»UTÖ {øÓ 30 BPÄ® Auß ]Ó¨¤¯À¦ ©õÔ (R) ß 

A»S 
kgK
KJ

 BP C¸¨¤ß Auß ©v¨¦ GßÚ? 

(A) 277 (B) 27.7 

(C) 0.277 (D) 2.77 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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108. In Carnot cycle, the process carried at extremely slow speed in 
G¢u ö\¯À•øÓ PõºÚõm _ÇØ]°À ªPÄ® ö©xÁõÚ ÷ÁPzvÀ 
÷©ØöPõÒÍ¨£kQÓx 

 (i) Isothermal compression 
  öÁ¨£{ø» ©õÓõ A•UP® 

 (ii) Adiabatic compression 
  öÁ¨£©õÓõ A•UP® 

 (iii) Adiabatic expansion 
  öÁ¨£©õÓõ Â›ÁøhuÀ 

 (iv) Polytropic expansion 
  £õ¼iμõ¤U Â›ÁøhuÀ 

(A) (i), (ii) and (iv) only (B) (i), (iii) and (iv) only 

 (i), (ii) ©ØÖ® (iv) ©mk®  (i), (iii) ©ØÖ® (iv) ©mk® 

(C) (ii), (iii) and (iv) only (D) (i), (ii) and (iii) only 
 (ii), (iii) ©ØÖ® (iv) ©mk®  (i), (ii) ©ØÖ® (iii) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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109. Compare to other types of coal, how does anthracite fuel rank
interms of carbon content? 
B¢uμø\m G›ö£õ¸ÍõÚx, ©ØÓÁøP G›ö£õ¸Ò {»UP›²hß 
J¨¤køP°À Auß Põº£ß EÒÍhUPzvß CøhöÁÎPøÍ GÆÁõÖ 
uμÁ›ø\¨£kzu¨£kQÓx 

(A) It has the lowest carbon content 
 CvÀ ªP SøÓ¢u Põº£ß EÒÍhUP® EÒÍx 

(B) It has a moderate carbon content 
 CvÀ ªu©õÚ Põº£ß EÒÍhUP® EÒÍx 

(C) It has the highest carbon content 
 CvÀ A£›ªu©õÚ Põº£ß EÒÍhUP® EÒÍx 

(D) It has a high carbon content 
 CvÀ AvP Põº£ß EÒÍhUP® EÒÍx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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110. Which statements best describe the shape of the blade in a Darrieus
– type wind turbine? 
RÌPshÁØÖÒ G¢u CÓUøP (A) A»S ÁiÁø©¨¦ ÷h›¯ì ÁøP PõØÖ 
Âø\¯õÈ°À EÒÍx  

(A) Straight and long, resembling airplane wings 
 Â©õÚ CÓUøPø¯ Jzu ÁiÁø©¨ø£ öPõsh ÷|μõÚ ©ØÖ® }sh 

CÓUøPø¯ öPõshx 

(B) Serrated with multiple small blades for increased surface area
 Cμ®£¨£À ÷£õßÖ AvP©õÚ A»QøÚ öPõsh ÷©Ø£μ¨¦ 

Eøh¯uõP EÒÍx 

(C) Curved like a half-cylinder, resembling an egg beater 
 •møh Ai¨¦ P¸Â°øÚ Jzu ÁøÍ¢u Aøμ E¸øÍ ÁiÂøÚ 

÷£õßÓx 

(D) Conical with a pointed tip and wide base 
 £μ¢u AiuÍzxhß Ti¯ Tºø©¯õÚ T®¦ •øÚø¯ öPõsh 

A»S 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

111. Volumetric efficiency is a measure of 
£¸© ö\¯ÀvÓÛß AÍÃk Gß£x 

(A) Speed of the engine 
 C¯¢vμzvß ÷ÁPzvøÚ ö£õ¸zux 

(B) Power of the engine 
 C¯¢vμzvß ö\¯ÀvÓøÚ ö£õ¸zux 

(C) Pressure rise in the cylinder 
 E¸øÍ°À HØ£k® AÊzv E¯ºÂøÚ ö£õ¸zux 

(D) Breathing capacity of the engine 
 C¯¢vμzvß _Áõ\zvÓøÚ ö£õ¸zux 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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112. The thermal efficiency of an air-standard. Brayton cycle in terms of 

pressure ratio “ pr ” and 
v

p

C

C
=γ  is given by 

¤÷μmhõß _ÇØ]°ß öÁ¨£ ö\¯ÀvÓß Gß£x Auß AÊzu ÂQu® 

“ pr ”©ØÖ® 
v

p

C

C
=γ  BP C¸¨¤ß 

(A) 1)(
1

1 −− γ
pr

 (B) γ)(
1

1
pr

−  

(C) 
γ
1

)(

1
1

pr
−  (D) 

γ
γ 1

)(

1
1 −−

pr
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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113. What is the purpose of the reheat cycle in a steam power plant? 
AÚÀ ªß {ø»¯zvÀ }μõÂø¯ «sk® `hõUS® _ÇØa]°ß ÷|õUP® 
GßÚ? 

(A) To increase the pressure of the steam before it enters the 
turbine 

 Âø\¯õÈUSÒ }μõÂ ~øÇÁuØS •ß¦ }μõÂ°ß AÊzuzvøÚ 
AvP›UP 

(B) To cool down the steam after it passes through the turbine 
 Âø\¯õÈUSÒ }μõÂ ~øÇ¢u ¤ß¦ }μõÂ°øÚ SÎºÂUP 

(C) To remove impurities from the steam before it enters the 
turbine 

 Âø\¯õÈUSÒ }μõÂ ~øÇÁuØS •ß¦ AvÀ C¸US® 
A_zu[PøÍ PøÇÁuØS 

(D) To increase the efficiency of the plant by reheating the steam 
before it enters the turbine 

 ªß {ø»¯zvß vÓøÚ AvP›US® ö£õ¸mk, Âø\¯õÈUSÒ }μõÂ 
~øÇÁuØS •ß¦ }μõÂ°øÚ «sk® J¸ •øÓ `hõUP¨£mk 
AÝ¨£¨£kÁuØS £¯ß£kQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

114. A diesel engine has a compression ratio of 15 and heat addition at
constant pressure takes place at 6% of stroke. Find the cut of ratio of 
the engine. Take 4.1=γ  
J¸ j\À _ÇØa]°ß AÊzu ÂQu® 15 BPÄ®, AÊzu® ©õÓ {ø»°À 

ö\¾zu¨£k® öÁ¨£zvß AÍÄ Ãa_US 6 \uÃu©õP C¸¨¤ß, A¢u 
_ÇØa]°ß öÁmk{ø» ÂQu® GßÚ? SÔ¨¤h¨£mh öÁ¨£zvß ÂQu® 
( ) 4.1=γ  GÚ Gkzx öPõÒP. 

(A) 1.62 (B) 1.95 

(C) 1.84 (D) 1.72 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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115. In the operation of steam engines the vapor cycle adopted is 
J¸ }μõÂ C¯¢vμzvß ö\¯À•øÓPÒ G¢u BÂ _ÇØa] ÁøP°øÚ 
\õº¢ux (AÀ»x) HØÖ öPõÒÍ¨£mhx 

(A) Carnot cycle  

 PõºÚõm _ÇØ]  

(B) Rankine cycle 
 μõ[÷Pß _ÇØ] 

(C) Modified Rankine cycle  
 ©õØÔ¯ø©UP¨£mh μõ[÷Pß _ÇØ] 

(D) Regenerative cycle 
 «Ð¸ÁõUP _ÇØ]  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

116. For an Otto cycle, the increase in compression ratio leads to 
Bm÷hõ _ÇØ]°À AÊzuÂQu® AvP›zuõÀ 

(A) An increase in thermal efficiency but a decrease in mean 
effective pressure 

 öÁ¨£vÓß E¯¸®, BÚõÀ \μõ\› £¯ÝÒÍ AÊzu® SøÓ²® 

(B) A decrease in thermal efficiency but an increase in mean 
effective pressure 

 öÁ¨£vÓß SøÓ²®, BÚõÀ \μõ\› £¯ÝÒÍ AÊzu® AvP›US® 

(C) A decrease in thermal efficiency and mean effective pressure 
 öÁ¨£vÓÝ®, \μõ\› £¯ÝÒÍ AÊzu•® ÷\º¢÷u SøÓ²® 

(D) An increase in thermal efficiency and mean effective pressure 
 öÁ¨£vÓÝ®, \μõ\› £¯ÝÒÍ AÊzu•® ÷\º¢÷u AvP›US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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117. The capacity of the refrigerator is 280 tonnes when operating
between –10°C and 25°C. Determine quantity of ice produced within
24 hours when water is supplied at 20°C 
280 hß SÎºÂUS® vÓß öPõsh J¸ SÎºÂ¨£õÚx, SøÓ¢u£m\

öÁ¨£{ø» –10°C ¾®, AvP£m\©õP 25°C ¾® ÷Áø» ö\´²©õÚõÀ, 

A¢u SÎºÂ¨£õÚõÀ J¸ |õøÍUS 20°C öÁ¨£{ø»°¾ÒÍ }›øÚ 
GÆÁÍÄ Gøh²ÒÍ £ÛPmiPÍõP ©õØÓ •i²®. 

(A) 350.16 tonnes (B) 224.75 tonnes 

 350.16 hß  224.75 hß 

(C) 179.13 tonnes (D) 435.38 tonnes 
 179.13 hß  435.38 hß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

118. In a vapour compression system, the lowest temperature during the
cycle occurs after 
J¸ BÂ A•UP Aø©¨¤ß ‰»® ö\¯À£k® SÎÂ¨£õÛß _ÇØa]°À 
ªP SøÓ¢u öÁ¨£{ø»¯õÚx G¢u ö\¯À•øÓUS ¤ßÚº 
|øhö£ÖQßÓx 

(A) compression (B) condensation 

 A•USu¾US ¤ßÚº  JkUSu¾US ¤ßÚº 

(C) expansion (D) evaporation 
 Â›Áøhu¾US ¤ßÚº  BÂ¯õUSÁuØS ¤ßÚº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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119. The difference between dry bulb temperature and wet bulb
temperature is called 
E»º SªÌ öÁ¨£{ø»US® Dμ SªÌ öÁ¨£{ø»US® EÒÍ 
Âzv¯õ\zvøÚ GßÚ ö\õÀÁx 

(A) dry bulb depression (B) wet bulb depression 

 E»º SªÌ CÓUP®  Dμ SªÌ CÓUP® 

(C) dew point depression (D) degree of saturation 
 EøÓ{ø» CÓUP®  {øÓÄØÓ ö\ÔÅmhÀ AÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

120. A moist air sample has dry bulb temperature at 30°C and specific 
humidity of 11.5 g water vapour per kg dry air. Assume molecular 
weight of air as 28.93. If the saturation vapour pressure of water at
30°C is 4.24 kPa and the total pressure is 90 kPa, then relative
(in %) of air sample is 
J¸ Dμ©õÚ PõØÔß E»º SªÌ öÁ¨£{ø» 30°C BPÄ®, 

Áøμ¯ÖUP¨£mh Dμ¨£u{ø» J¸ Q÷»õ E»º PõØÖUS 11.5 Qμõ® }μõÂ 

C¸US®£m\zvÀ, ö\ÔÅmh¨£mh }μõÂ°ß AÊzu©õÖ 30°C 
öÁ¨£{ø»°À 4.24 kPa BPÄ®, ö©õzu AÊzu® 90 Q÷»õ 
£õìPÍõPÄ®, C¸¨¤ß A¢u PõØÔß \õº¦ Dμ£u {ø» Gsøn 
\uÃuzvÀ TÖP. 

PõØÔß ‰»UTÖ Gøh°øÚ 28.93 GÚ Gkzx öPõÒP. 

(A) 50.5 (B) 38.5 

(C) 56.5 (D) 68.5 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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121. Match the following  : 
RÌUPshÁØøÓ ö£õ¸zxP : 
(a) Variable head variable 1. Rotameter  
 area meter 
 ©õÖQßÓ öím ©ØÖ®  ÷μõmhõ«mhº 
 ©õÖQßÓ £μ¨¦ «mhº  
(b) Constant head variable 2. Vane 
 area meter 
 ©õÓõu öím ©ØÖ®    ÷Áß 
 ©õÖQßÓ £μ¨¦ «mhº 
(c) Variable force meter 3. Weirs  
 ©õÖQßÓ £»® «mhº   Â¯ºì 
(d) Constant area variable 4. Pitot tube 
 head meter 
 ©õÓõu £μ¨¦ ©õÖQßÓ  ¤hõm i²¨ 
 öím «mhº 

 (a) (b) (c) (d) 
(A) 4 1 2 3 
(B) 3 2 1 4  
(C) 4 3 2 1 
(D) 3 1 2 4 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   399-Mechanical/Manufacturing/ 
  Production Engineering 
  [Turn over 

67

122. The usual power limit of eddy current dynamometer is  
J¸ _ÇÀ ªß÷Úõmh øhÚ÷©õ«mh›ß ÁÇUP©õÚ vÓß Áμ®¦ 

(A) 3000 HP (B) 25000 HP 

 3000 Ga¤  25000 Ga¤ 

(C) 300 HP (D) 30000 HP 
 300 Ga¤  30000 Ga¤ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

123. Self-compensating capillary tube is used in the filled-in-system 
thermometer to eliminate or minimise. 
{μ®¤¯ Aø©¨¦ öÁ¨£{ø»©õÛ°À uõ÷Ú Dkö\´²® u¢xQU SÇõ´ 
£¯ß£kzu¨£kQÓx GuØS GßÓõÀ —————— APØÓ AÀ»x SøÓUP. 

(A) elevation effect (B) immersion effect 

 E¯μ ÂøÍÄ  ‰ÌS® ÂøÍÄ 

(C) barometric effect (D) temperature effect 
 £÷μõö©m›U ÂøÍÄ  öÁ¨£{ø» ÂøÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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124. The variable head flow meters can be used for the measurement of
flow of  
©õÖ{ø»©mh £õ´©©õÛPøÍ Kmh AÍÃkPÐUS £¯ß£kzu»õ® AøÁ

(A) solid, liquid and gases   
 vh, vμÁ ©ØÖ® Áõ²UPÒ ÁøP  

(B) liquid, gases and slurries 
 vμÁ, Áõ²UPÒ ©ØÖ® \õ¢x ÁøP 
(C) liquid and gases only   
 vμÁ ©ØÖ® Áõ²UPÒ ÁøP ©mk®  

(D) liquid only 
 vμÁÁøP ©mk® 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

125. Select the correct combination of blades available in thread pitch
gauge having 24 blades in the pitch range of 0.25 to 6 mm for
measuring ISO metric screw threads.  
ISO ö©m›U ìU¹ zöμmPøÍ AÍÂkÁuØS 0.25 •uÀ 6 ª« Áøμ°»õÚ 

¤ma Áμ®¤À 24 ¤÷ÍkPøÍU öPõsh zöμm ¤ma ÷PâÀ QøhUS® 
¤÷ÍkPÎß \›¯õÚ P»øÁø¯z ÷uº¢öukUPÄ®. 

(A) 24 blades for checking pitches only  

 _¸vø¯ ©mk® ÷\õuøÚ ö\´¯UTi¯ 24 £møh  

(B) 23 for pitches and one with ISO profile of 60°   

 60° _¯ÂÁμ® öPõsh IGìK JßÖ® ©ØÖ® 23 £møhPÐUPõP 
(C) 23 for pitches and one with ISO profile of 30°  
 30° _¯ÂÁμ® öPõsh IGìK JßÖ® ©ØÖ® 23 £møhPÐUPõP  

(D) 22 for pitches and two with ISO profile of 60°  
 60° _¯ÂÁμ® öPõsh IGìK Cμsk® ©ØÖ® 22 £møhPÐUPõP 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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126. Identify the instrument that uses colour of light due to interference
caused by diffraction of light in the gap for checking for the
straightness of a surface. 
J¸ £μ¨¤ß ÷|ºz ußø©ø¯ ÷\õvUP CøhöÁÎ°À JÎ°ß 
ÂÎ®¦ÂøÍÁõÀ HØ£k® SÖURmiß Põμn©õP JÎ°ß {Ózøu¨ 
£¯ß£kzx® P¸Âø¯ Aøh¯õÍ® PõnÄ®.  

(A) Spirit level (B) Autocollimator 

 ì¤›m ö»ÁÀ   Bm÷hõ ÷Põ¼÷©mhº 

(C) Straight edge (D) Gauge block  
 ÷|º ÂÎ®¦  £õøu öuõSv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

127. Identify the instrument that is used for measuring the surface finish
of a machined part using surface inspection of comparison method.  
J¨¥mk •øÓ°ß ÷©Ø£μ¨¦ B´Ä ‰»® ö©æÛ[ ö\´¯¨£mh 
£õPzvß ÷©Ø£μ¨¦ {øÓøÁ AÍÂh £¯ß£k® P¸Âø¯ Aøh¯õÍ® 
PõnÄ®.  

(A) Profilometer  

 ¦÷μõL¤÷»õ«mhº  

(B) Wallace surface dynamometer  
 Áõö»ì ÷©Ø£μ¨¦ øhÚ÷©õ«mhº 
(C) Tomlinson surface meter  
 hõ®¼ß\ß ÷©Ø£μ¨¦ «mhº  

(D) Taylor-Hobson Talysurf   
 öh´»º&íõ¨\ß hõ¼\ºL¨ 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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128. The method that is excellent for checking the flatness of small
lapped surfaces such as micrometer anvils, block gauges is  
ø©U÷μõ«mhº AÍÂÀ, ¤ÍõU ÷PäPÒ ÷£õßÓ ]Ô¯ ©i¨¦ 
÷©Ø£μ¨¦PÎß umøh¯õÚ ußø©ø¯ \›£õºUP ]Ó¢u •øÓ  

(A) Direct comparison method (B) Flatness comparators  
 ÷|μi J¨¤k® •øÓ  umøhø¯ J¨¤k® P¸Â 

(C) Interference method (D) Liquid method 
 SÖURk •øÓ  vμÁ •øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

129. Which of the following represents the type of fit for a hole and shaft 

pair, given that hole = 00.0
04.0

50+
+

 mm and shaft = 041.0
060.0

50+
+

 mm? 
J¸ xøÍ ©ØÖ® usk ÷áõiUPõÚ ö£õ¸zuzvß ÁøPø¯ 

¤ßÁ¸ÁÚÁØÔÀ Gx SÔUQÓx. xøÍ°ß AÍÄ = 00.0
04.0

50+
+

 mm ©ØÖ® 

usiß AÍÄ = 041.0
060.0

50+
+

 mm 

(A) Clearance fit (B) Transition fit 

 Cøh÷Á¼ ö£õ¸zu®  ©õØÖ¨ ö£õ¸zu® 

(C) Loose fit (D) Interference fit 
 uÍºÄ ö£õ¸zu®  SÖURk ö£õ¸zu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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130. –————— vernier caliper has jaws on both sides for making
measurements and the jaws have knife edge faces for marking
purpose.  
–—————  ÁøP¯õÚ öÁºÛ¯º ÷P¼£›À AÍÄPøÍ GkUP C¸ 
£UP•® £ØPÒ EÒÍx ©ØÖ® £ØPÎÀ Pzv•øÚ •P[PÎß ‰»©õP 
SÔUP •i²®.  

(A) Type A (B) Type B 

 ÁøP A  ÁøP B 

(C) Type C (D) Type D 
 ÁøP C  ÁøP D 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

131. An optical flat can be employed to measure height differences in the
range of  
J¸ umøh¯õÚ JÎ°¯ø» £¯ß£kzv E¯μzvß ©õÖ£õk AÍøÁ G¢u 
CøhöÁÎ°À Psk¤iUP»õ®  

(A) 0.01 – 0.1 mm (B) 1 – 10 mm 

(C) 10 – 100 mm  (D) 1 – 10 m 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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132. In an angular measurement of a taper block using sine bar, the
difference of heights is 100 mm and centre distance between the
rollers is 200 mm. The taper angle is  
ø\ß £õºøμ öPõsk \›ÁõÚ öuõSv ÷Põn AÍÃmøh PnUQk®÷£õx, 

E¯μ[PÐUS Cøh÷¯ EÒÍ Âzv¯õ\® 100 ª« ©ØÖ® E¸øÍPÐUS 

Cøh°»õÚ ø©¯ yμ® 200 ª« GÛÀ, \›ÁõÚ ÷Põn®  

(A) 30° (B) 45° 

(C) 60° (D) 90° 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

133. Select the characteristic that is not applicable to p-chart 
p&ÂÍUP¨£hzvØS ö£õ¸¢uõu £s¤¯Àø£ ÷uº¢öukUPÄ®. 

(A) Applicable for attributes inspection  

 £s¦U TÖPÒ B´ÄUS¨ ö£õ¸¢x®   

(B) Cost of maintenance is less  
 £μõ©›¨¦ ö\»Ä SøÓÄ 
(C) Small sample size  
 ]Ô¯ ©õv› AÍÄ  

(D) More sensitive in detecting a shift in the process 
 ö\¯À•øÓ°À J¸ ©õØÓzøuU PshÔÁvÀ AvP EnºvÓß  
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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134. When σ3±  limits are used on the control chart, even if the process
is in full control, there is a probability of –————— that a point on 
control chart may fall outside the control limits.  
Psm÷μõÀ \õºmiÀ σ3±  Áμ®¦PÒ £¯ß£kzu¨£k®÷£õx {PÌ•øÓ •Ê 
Pmk¨£õmiÀ C¸¢uõ¾® Psm÷μõÀ \õºmiÀ EÒÍ J¸ ¦ÒÎ Pmk¨£õmk 
Áμ®ø£ «Ô Á¸ÁuØPõÚ —————— {PÌuPÄ EÒÍx.  

(A) 0.07% (B) 0.2% 

(C) 0.27% (D) 0.7% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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135. Match the following  : 
RÌUPshÁØøÓ ö£õ¸zxP : 
(a) Class A defects 1. will shorten product life  
 QÍõì A SøÓ£õk  ÂøÍö£õ¸Îß B²øÍ SøÓUS® 
 (b) Class B defects 2. will not cause operating failure 
 QÍõì B SøÓ£õk   C¯UP ö\¯¼Ç¨ø£ HØ£kzuõx 

 (c) Class C defects 3. will render product totally unfit 
 QÍõì C SøÓ£õk  u¯õ›¨ø£ •ØÔ¾® uSv¯ØÓuõP   
    ©õØÔÂk® 
(d) Class D defects 4. major defects of appearance, finish or
    workmanship  
 QÍõì D SøÓ£õk  ÷uõØÓ®, §a_ AÀ»x ÷uõØÓzvÀ •UQ¯
    SøÓ£õkPÒ 

 (a) (b) (c) (d) 
(A) 3 1 4 2 
(B) 2 4 1 3  
(C) 3 2 4 1 
(D) 2 3 1 4 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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136. Select the quality improvement technique that maps out every
conceivable event that may occur when moving from a problem
statement to possible solution. 
]UPÀ AÔUøP°¼¸¢x \õzv¯©õÚ wºÄUS |P¸®÷£õx {PÇUTi¯ 
JÆöÁõ¸ PØ£øÚ {PÌøÁ²® Áøμ£h©õUSQßÓ uμ ÷©®£õmk 
~m£zøuz ÷uº¢öukUPÄ®.  

(A) Matrix data analysis  

 ÷©m›Uì uμÄ £S¨£õ´Ä  

(B) Process decision program chart 
 {PÌ•øÓ •iÄ vmh ÂÍUP¨£h® 
(C) Inter relationship diagram  
 Cøhzöuõhº¦ Áøμ£h®  

(D) Affinity diagram  
 Cøn¨¦ Áøμ£h® 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

137. CMM enables the location of point co-ordinates in a  
].G®.G®. ø© öPõsk ¦ÒÎ B¯[PÎß Chzøu G¢u {ø»°À C¸¢uõÀ 
PnUQh»õ®? 

(A) 3D space  

 •¨£›©õn® öPõsh ÂsöÁÎ  

(B) 2D space 
 Cμsk £›©õn® öPõsh ÂsöÁÎ 
(C) horizontal plane only  
 Qøh©mh uÍ® ©mk®  

(D) vertical plane only 
 ö\[SzuõÚ uÍ® ©mk® 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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138. Which of the following commands does not belong to the
‘measurement function library’ of a CMM? 
R÷Ç öPõkUP¨£mkÒÍ G¢u PmhøÍ J¸ ].G®.G®. ß AÍÃmk 
ö\¯À£õk ¡»Pzøu \õº¢ux AÀ»? 

(A) Conversion from SI units to British   

 SI ²Ûmi¼¸¢x ¤›miè ²ÛmiØS ©õØÓ¨£k®  

(B) Switching of coordinate system  
 J¸[Qøn¨¦ Aø©¨¤ß ©õÖuÀ  
(C) Datum selection   
 uμÄ ÷uºÄ  

(D) Formatting 
 ÁiÁø©zuÀ  
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

139. In the process of feature extraction in a machine vision system,
–————— is done in order to eliminate the possibility of wrong
identification when two objects have closely resembling features.  
ªæß Âåß Aø©¨¤ß A®\® ¤›zöukzuÀ ö\¯À•øÓ°À 
—————— ö\´¯¨£kQÓx, Cμsk ö£õ¸ÒPÐUQøh÷¯ ö|¸UP©õÚ 
Jzu A®\[PÒ öPõsh uÁÓõÚ Aøh¯õÍzøu }USÁuØPõP. 

(A) feature weighting  (B) feature building 

 A®\® Gøh÷£õkuÀ   A®\® PmkuÀ 

(C) feature indexing  (D) feature elimination  
 A®\® SÔ°kuÀ  A®\® }USuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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140. Which of the following element is not a major element of coordinate
measuring machine? 
¤ßÁ¸ÁÚÁØÖÒ G¢u EÖ¨¦ J¸[Qøn¨¦ AÍÃmk C¯¢vμzvß 
•UQ¯ EÖ¨¦ AÀ»? 

(A) Precision machine structure  

 xÀ¼¯©õÚ C¯¢vμ Aø©¨¦  

(B) Probing system 
 EnºÂ Aø©¨¦ 
(C) Computer aided quality control  
 PoÛ EuÂ²hß uμU Pmk¨£õk    

(D) Machine control unit  
 C¯¢vμ Pmk¨£õmk A»S 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 

141. Which of the following element is not associated with computer
integrated manufacturing? 
RÌPõqÁØÔÀ Gx PoÛ J¸[Qønzu EØ£zvUPõÚ TÖPÎÀ 
\®©¢uªÀ»õux 

(A) Computer to control an entire manufacturing process 
 Jmk ö©õzu EØ£zv²® PoÛ ‰»® Pmk¨£kzu£kQÓx 

(B) Product design  
 u¯õ›¨¦ ÁiÁø©¨¦ 

(C) Factory automation Hardware 
 EØ£zv\õø»UPõÚ uõÛ¯[S Áßö£õ¸Ò 

(D) Failure mode effective analysis 
 ÷uõÀÂ •øÓø¯ PshÔ¯ EuÄ® £¯ÝÒÍ £S¨£õ´Ä 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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142. What is meant by FMS? 
FMS GßÓõÀ GßÚ? 

(A) Foreign machine system 
 öÁÎ|õmk C¯¢vμ Aø©¨¦ 

(B) Flexible manufacturing systems  
 ö|QÌÁõÚ EØ£zv Aø©¨¦ 

(C) Flexible machine systems 
 ö|QÌÁõÚ G¢vμ Aø©¨¦ 

(D) Flexible motor systems 
 ö|QÌÁõÚ ÷©õmhõº Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

143. Which of the following is not related with CAPP system? 
RÌPõqÁØÔÀ Gx CAPP Aø©¨¦hß ö£õ¸¢uõx? 

(A) Process plans can be prepared for parts that have similar 
shapes and features 

 J÷μ ©õv›¯õÚ ÁiÁ[PÒ ©ØÖ® A®\[PøÍ öPõsh £SvPÐUS 
ö\¯À•øÓ vmhzøu u¯õ›UP»õ® 

(B) Databases should be up to date, accurate, user-friendly and 
easily accessible  

 uμÄ uÍ® ¦x¨¤zu, xÀ¼¯©õÚ £¯Úº |m¦ ©ØÖ® GÎvÀ 
AqPUTi¯uõP C¸UP ÷Ásk® 

(C) Process plans can be modified to suit specific needs  
 SÔ¨¤mh ÷uøÁPÐUS HØ£ ö\¯À•øÓ vmh[PøÍ ©õØÔ¯ø©UP 

•i²® 

(D) Routing sheets can be prepared more quickly and more legible
 EØ£zv°À C¯¢vμ[PÐUQøh÷¯ ö£õ¸Ò £õP[PÒ ö\ÀÁuØUPõÚ 

¹m^mPøÍ ÂøμÁõPÄ® ÷©¾® £iUP Ti¯uõPÄ® u¯õ›UP»õ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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144. The application layer of a network 
R÷Ç EÒÍÁØÔÀ Áø»¯zvß £¯ß£õmk AkUSPÒ GøÁ 

(A) Consists of software being run on the computer connected to 
the network 

 AuÚuß Áø»¯ø©¨¦hß CønUP¨£mh PoÛ°À C¯[S® 
ö©ßö£õ¸øÍ öPõskÒÍx 

(B) Controls error detection and correction   
 ¤øÇ PshÔuÀ ©ØÖ® v¸zu® BQ¯ÁØøÓ Pmk¨£kzxQÓx 

(C) Define the user’s port its network 
 Áø»¯ø©¨£vÀ EÒÍ £¯ÚºPÎß Chzøu Áøμ¯ÖzuÀ 

(D) Network layer 
 Áø»¯ø©¨¤ß AkUSPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

145. Selection of the solution technique to be implemented by a 
computing should be made by 
J¸ PoÛ ‰»® ö\¯À£kzu ÷Ási¯ wºÄ ~m£zøu ÷uº¢öuk¨£øu 
Guß ‰»® ö\´¯¨£h ÷Ásk® 

(A) A computing system user 
 J¸ PoÛ Aø©¨¦ £¯Úº 

(B) Priority setting  
 •ßÝ›ø© Aø©¨¦ 

(C) Research expert 
 Bμõ´a] {¦nº 

(D) Systems analysis 
 PoÛ B´ÁõÍº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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146. Computer input device and storage device 
PoÛ EÒÏmk \õuÚ[PÒ ©ØÖ® ÷\ª¨¦ \õuÚ[PÒ GøÁ 

(A) (i) keyboard (ii) Hard disk  
 (i) Âø\¨£»øP (ii) Áßumk {ø» {øÚÁP® (Hard disk) 

(B) (i) mouse (ii) processor 

 (i) PoÛ_mi (ii) PoÛ ö\¯¼ 

(C) (i) monitor (ii) printer  
 (i) PoÛvøμ (ii) Aa_¨ö£õÔ 

(D) (i) hard disk (ii) RAM 
 (i) Áßumk (A) PiÚ Ámk {ø» {øÚÁP® (ii) uØPõ¼P {øÚÁP® 

(RAM)    

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

147. Where does a computer add and compare data? 
RÌPõs£øÁ°À G[S PoÛ uμøÁa ÷\ºUQÓx ©ØÖ® J¨¤kQÓx? 

(A) Hard disk (B) CPU chip 

 {ø» Ámk (Hard disk)  ©zv¯ ö\¯»õUP £Sv ]À¾ 

(C) Memory chip (D) CD disk 
 {øÚÁP ]À¾  CD Ámk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   399-Mechanical/Manufacturing/ 
  Production Engineering 
  [Turn over 

81

148. Which of the following is not related with geometric modelling? 
R÷Ç EÒÍÁØÔÀ Gx ÁiÂ¯À ©õv›¯õUP® CÀø»? 

(A) 2D-modelling (B) Cutting tool 

 2i ©õv›¯õUP®  öÁmkuÀ P¸Â 

(C) Solid modelling (D) Surface modelling 
 vh©õÚ ö£õ¸Îß ©õv›¯õUP®  ÷©Ø£μ¨¦ ©õv›¯õUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

149. Which feature allows the PC to be in the faced with PLC’s that 
directly control the process? 
G¢u A®\® PC I PLC Ehß CønUP AÝ©vUQÓx, Cx Cøn¨¦ 
ö\¯À•øÓø¯ ÷|μi¯õP Pmk¨£kzxQÓx 

(A) Operator interface (B) Modular interface 

 C¯US£Áº Cøh•P®  ©õk»º Cøh•P® 

(C) Developing interface (D) Angle interface 
 ÁÍ¸® Cøh•P®  H[S»º Cøh•P® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

150. Which among the following has the broadest scope in an
organization? 
¤ßÁ¸ÁÚÁØÔÀ Gx J¸ {ÖÁÚzvÀ £μ¢u ÷|õUPzøu öPõskÒÍx? 

(A) CIM (B) CAD 
 CIM  CAD 

(C) CAM (D) VB and C++ 
 CAM  VB ©ØÖ® C++ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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151. Which of the following is not correct in respect of manufacturing
attributes? 
R÷Ç EÒÍÁØÔÀ EØ£zv°À £s¦PÎß Ai¨£øh°À Gx uÁÓõÚx? 

(A) External and internal shapes and dimensions 
 öÁÎ¨¦Ó ÁiÁ[PÒ ©ØÖ® EÒ ÁiÁ[PÒ ©ØÖ® £›©õn[PÒ 

(B) Primary processes  
 •ußø© ö\¯À•øÓ 

(C) Secondary processes and finishing operations 
 Cμshõ® {ø» ö\¯À•øÓ ©ØÖ® •izuÀ ö\¯À£õk 

(D) Production volume and production rate 
 EØ£zv AÍÄ ©ØÖ® EØ£zv ÂQu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

152. What is the abbreviation form of AGC? 
AGC ß Â›Ä GßÚ? 

(A) Automated Guided Cart 
 Bm÷hõ÷©mhm øPhm Põºm 

(B) Automated Geared Cart  
 Bm÷hõ÷©mhm Q¯ºm Põºm 

(C) Aerodynamic Guided Cart 
 H÷μõøhÚªU øPhm Põºm 

(D) Aerodynamic Geared Cart 
 H÷μõøhÚªU Q¯ºm Põºm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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153. Computer aided drafting systems are used for 
RÌPõshÁØÔÀ Gx PoÛ EuÂ ÁøμÄ Aø©¨¦ BS® 

(A) Design for metal working operations 
 E÷»õP ÷Áø» ö\¯À£õmiØUPõÚ ÁiÁø©¨¦ 

(B) Design of toolings 
 P¸ÂUPõÚ ÁiÁø©¨¦ 

(C) Inventory control 
 ö£õ¸Ò C¸¨£ÍÄ Pmk¨£õk 

(D) Drawing and scaling the object 
 ö£õ¸Îß ÁøμuÀ ©ØÖ® AÍÂkuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

154. Which of the following quantity is a vector quantity? 
¤ßÁ¸® Sn[PÎÀ Gx ö|Ô¯® (vector) AÍÄ? 

(A) Weight (B) Work 

 Gøh  ÷Áø» 

(C) Time (D) Volume 
 ÷|μ®  öPõÒÍÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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155. Choose the design and manufacturing attributes 
ÁiÁø©¨¦ ©ØÖ® EØ£zv°¯À £s¦PøÍU RÌPõs£øÁ°¼¸¢x 
÷uº¢öukUPÄ® 

(A) Coding systems 
 SÔ±mk •øÓø© 

(B) Production flow analysis 
 EØ£zv Kmh £S¨£õ´Ä 

(C) Systems based on both design and manufacturing attributes 
 ÁiÁø©¨¦ ©ØÖ® EØ£zv £s¦UTÖPÒ Cμsøh²® 

Ai¨£øh¯õPU öPõsh Aø©¨¦  

(D) Part design 
 £Sv ÁiÁø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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156. What are the two methods for deriving integral equation on the
basis of Finite Element Solution? 
Áøμ¯ÖUP¨£mh EÖ¨¦ •øÓ°ß (FES) Ai¨£øh°À J¸[Qøn¢u 
\©ß£õmøh ö£ÖÁuØUPõÚ Cμsk •øÓPÒ ¯õøÁ?  

(i) Double integration method 
 Cμmøh J¸[Qøn¨¦ •øÓ 

(ii) Variational principle 
 ©õÖ£õk öPõÒøP 

(iii) Element shape function 
 EÖ¨¦ ÁiÁ ö\¯À£õk 

(iv) Weighted residual method 
 Gøh²ÒÍ Gg]¯ •øÓ 

(A) (i) and (iv) only (B) (ii) and (iv) only 

 (i) ©ØÖ® (iv) ©mk®  (ii) ©ØÖ® (iv) ©mk® 

(C) (iii) and (iv) only (D) (i) and (iii) only 
 (iii) ©ØÖ® (iv) ©mk®  (i) ©ØÖ® (iii) ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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157. Quickly respond to changes in product demand and customer needs
is considered as an important element in 
u¯õ›¨¦ ÷uøÁ ©ØÖ® ÁõiUøP¯õÍº ÷uøÁPÎÀ HØ£k® ©õØÓ[PÐUS 
ÂøμÁõP £v»Î¨£x RÌPõs£ÁØÔÀ G¢u EØ£zv°¯À Aø©¨¤À J¸ 
•UQ¯ A[P©õP P¸u¨£kQÓx? 

(A) Lean manufacturing (B) Agile manufacturing 

 ½ß EØ£zv°¯À  AøáÀ EØ£zv°¯À 

(C) Both (A) and (B) (D) Additive manufacturing 
 (A) ©ØÖ® (B) Cμsk®  ÷\ºUøP EØ£zv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

158. Which of the following statements are true in online programming
languages for robots should support? 
¤ßÁ¸® ÂøhPÎÀ Gx Esø© ÷μõ÷£õ ö\¯À£õkPÐUS {PÌ{ø» 

(Online) {μ»õUP® Bu›UP ÷Ásk®? 

(A) The specification of the program flow control  
 {μÀ KmhU Pmk¨£õmiß ÂÁμU SÔ¨¦ 

(B) The capability of writing subroutines for exception handling  
 ÂvÂ»US øP¯õÐu¾UPõÚ xøn {μÀPøÍ GÊx® vÓß 

(C) The identification of objects or positions, using a vision system
 J¸ £õºøÁ Aø©¨ø£ £¯ß£kzv ö£õ¸ÒPøÍ AÀ»x {ø»PøÍ 

Aøh¯õÍ® PõquÀ 

(D) Diagnostic tools for finding problems during operation 
 ö\¯À£õmiß ÷£õx ]UPø» PshÔ²® P¸ÂPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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159. In which of the following jointly the relative movement? 
¤ßÁ¸ÁÚÁØÔÀ GvÀ TmhõP öuõhº¦øh¯ C¯UP® EÒÍx? 

(A) Twisting (B) Linear 

 •ÖUS  ÷|›¯À 

(C) Horizontal (D) Vertical 
 Qøh©mh  ö\[Szx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

160. How many sub-transformation matrices close a homogeneous
transformation matrix?  
GzuøÚ xøn E¸©õØÓ Ao (matrix) J÷μ ©õv›¯õÚ ©õØÓ E¸©õØÓ 
Aoø¯ ‰kQÓx? 

(A) 4 (B) 5 

(C) 3 (D) 1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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161. In spring controlled governor, the controlling force curve is straight 
line. When the balls are 200 mm apart, the controlling force is
1000 N and when 100 mm apart, the controlling force is 400 N.
What is the value of controlling force when the balls are 400 mm
apart?   
_¸Ò ‰»® Pmk¨£kzu¨£k® BÎ°À, Pmk¨£kzx® Âø\ ÁøÍÄ J¸

÷|º÷Põk, £¢xPÒ 200 ªÀ¼ «mhº yμzvÀ C¸US® ÷£õx, 

Pmk¨£kzx® Âø\¯õÚx 1000 {³mhß. £¢xPÒ 100 ª.« yμzvÀ 

C¸US® ÷£õx Pmk¨£kzx® Âø\ 400 {³mhß. £¢xPÒ 400 ª.« 
yμzvÀ C¸US® ÷£õx Pmk¨£kzx® Âø\ GÆÁÍÄ? 

(A) 1100 N (B) 1800 N 

 1100 {³mhß  1800 {³mhß 

(C) 2200 N (D) 3600 N 
 2200 {³mhß  3600 {³mhß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

162. In a simple gear train, the number of teeth on pinion and wheel are
22 and 36 respectively. The module is 6 mm. The centre distance
between the two gears is  
\õuõμn £À \UPμ öuõSvPÎÀ, ]Ô¯ £À\UPμ® ©ØÖ® ö£›¯ 

£À\UPμzv¾ÒÍ £ØPÎß GsoUøP •øÓ÷¯ 22 ©ØÖ® 36 BS®. Auß 

TÖ 6 ªÀ¼«mhº BS®. C¢u Cμsk £À\UPμ[PÐUS Cøh÷¯ EÒÍ 
ø©¯ yμ® GÆÁÍÄ? 

(A) 58 mm (B) 174 mm 

 58 ªÀ¼«mhº  174 ªÀ¼«mhº 

(C) 348 mm (D) 512 mm 
 348 ªÀ¼«mhº  512 ªÀ¼«mhº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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163. The Gear train found in clocks to connect hour hand to minute hand
is 
PiPõμzvÀ ©o •ÒøÍ²® {ªh •ÒøÍ²® CønUP £¯ß£kzu¨£k® 
£À\UPμ Cøn¨¦ Gx? 

(A) Compound gear train  

 Cøn¢u £À\UPμ Cøn¨¦  

(B) Simple gear train 
 GÎuõÚ £À\UPμ Cøn¨¦ 

(C) Reverted gear train  
 «sk® A÷u ChzvØS Á¸® £À\UPμ Cøn¨¦  

(D) Epicyclic gear train 
 }ÒÁmh £À\UPμ Cøn¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

164. A disc is spinning at the rate of 20 rad/s about its axis. If the mass
moment of inertia of the disc is 1 kgm2 and a torque of 100 Nm is 
applied about an axis normal to its angular velocity, the angular
velocity of precession for the stability of the disc is 
J¸ Ámk Auß Aa]À 20 ÷μi¯ßì/ÂÚõi GßÓ ÂQuzvÀ _ÇÀQÓx. 

Ámiß {øÓ EÓÌ v¸¨¦ø© 1 Q.Q. «2 BPÄ®, v¸UP® 100 {.«. Auß 
÷Põn ÷ÁPzvØS C¯À£õÚ J¸ Aa]À £¯ß£kzu¨£mhõ¾®, Ámiß 
{ø»¨¦UPõÚ Aa\ø»Âß ÷Põn ÷ÁP® –––––––––– BS®. 

(A) 2 rad/s (B) 5 rad/s 

 2 ÷μi¯ßì/Â  5 ÷μi¯ßì/Â 

(C) 10 rad/s (D) 20 rad/s 
 10 ÷μi¯ßì/Â  20 ÷μi¯ßì/Â 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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165. Which one of the following statement is incorrect? 
RÌUPsh TØÖPÎÀ Gx uÁÓõÚx? 

(A) V belt drives cannot be used with large centre distances  
 V-£møh KmiPÒ AvP©õÚ ø©¯ yμzvØS £¯ß£kzu •i¯õx 

(B) Power transmitted by V-belt drive is lower than flat belt drive 
for the same conditions 

 V-£møh KmiPÎß vÓß PhzxuÀ uÍ £møh KmiPÎß vÓß 
Phzxuø» Âh SøÓÄ 

(C) V belt drives are made endless  
 V-£møh KmiPÒ •iÂÀ»õ©À ö\´¯¨£k®  

(D) The V-belt drive is positive drive because slip is negligible  
 V-£møh KmiPÒ ÷|º©øÓ¯õÚøÁ HöÚßÓõÀ AvÀ ÁÊUSuÀ 

Gß£x SøÓÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

166. A multi plate disc clutch has 5 discs on the driving shaft and 3 discs
on the driven shaft. The number of active friction surfaces are 
£ÀÁøP umk Eμ]øn¨¤, Kmk® E¸øÍ°À 5 umkPøÍ²®, C¯[S® 

E¸øÍ°À 3 umkPøÍ²® öPõskÒÍx. AvÀ GzuøÚ Eμõ´Äz uÍ[PÒ 
EÒÍÚ? 

(A) 3 (B) 5 

(C) 6 (D) 7 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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167. The maximum secondary unbalanced force is –––––––––– times the 
maximum primary unbalanced force (where n = length of connecting 
rod to crank radius) 
Cμshõ® ÁøP \©ß ö\´¯¨£hõu Âø\PÒ, GzuøÚ •øÓ •uÀ ÁøP 
\©ß ö\´¯¨£hõu Âø\PøÍ Âh C¸US® n Gß£x Cøn¨¦z usk 
©ØÖ® Án›°ß }ÍzvØS® EÒÍ ÂQu®. 

(A) n  (B) 
n
1  

(C) n2  (D) 
n2
1

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

168. The mass moment of inertia of a binary link is 2 kgm2 and it is 
accelerating at the rate of 10 rad/s2. If the inertia force acting on the 
link is 100 N, then the point of application of inertia force from its
centre of mass is  
J¸ D›øn Cøn¨¤ß, ö£õ¸sø© EÓÌ v¸¨¦ø© 2 Q.Q.«2 BS®. 

÷©¾® Cx 10 ÷μi¯ßì/ ÂÚõi2 GßÓ ÂQuzvÀ •kUQ Âh¨£kQÓx. 

Cøn¨¤À ö\¯À£k® EÓÌÂø\ 100 {–BP C¸¢uõÀ, Auß Dº¨¦ 
ø©¯zv¼¸¢x EÓÌÂø\ø¯  £¯ß£kzxÁuØPõÚ ¦ÒÎ 

(A) 0.2 m (B) 0.5 m 
 0.2 «  0.5 « 

(C) 0.75 m (D) 1 m 
 0.75 «  1 « 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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169. In a damping system, when the mass moves slowly to the
equilibrium position, then the damping is known as 
J¸ uo¨¦ Aø©¨¤À, Gøh ö©xÁõP \©{ø»USa ö\ßÓõÀ, A¢u 
uo¨¦ CÆÁõÖ AøÇUP¨£k®. 

(A) Over damping (B) Under damping 

 ªøPz uo¨¦  SøÓz uo¨¦ 

(C) Critical damping (D) No damping 
 E´{ø» uo¨¦  uo¨¦ CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

170. A vibrating system consists of a mass of 200 kg and a spring of
stiffness 80 N/mm. The circular frequency of undamped vibrations
in rad/sec is 
J¸ AvºÄ Aø©¨¤ß Gøh 200 Q.Q, ÂÀ¼ß ÂøÓ¨¦ 80 {³/ª.«. 
uoUP¨£hõu AvºÁø»PÎß Aø»öÁs ÷μi¯ß/Â|õi°À GÆÁÍÄ? 

(A) 20 (B) 400 

(C) 4000 (D) 8000 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

171. In a single degrees of freedom, forced longitudinal vibrating system,
the value of phase angle at resonance for all values of damping ratio 
is  
JØøÓ AÍÂ»õÚ Âkø©°À, •kUQÂh¨£mh ö|kUS AvºÄ 
Aø©¨¤À, JzuvºÂÀ uo¨¦ ÂQuzvß AøÚzx ©v¨¦PÐUS®, 
uÖÁõ´U ÷Põnzvß AÍÄ 

(A) 0 (B) 45° 

(C) 90° (D) 180° 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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172. A gun barrel of mass 1000 kg has a recoil spring of stiffness 
1,00,000 N/m. If the barrel recoils 2 m on firing, determine initial
recoil velocity of the barrel. 
1000 Q÷»õ Gøh²ÒÍ J¸ x¨£õUQ ¥¨£õ´ 1,00,000 N/m
ÂøÓ¨¦zußø© öPõsh J¸ ¤ßÚøhÄ ì¤›[øP öPõskÒÍx. 
x¨£õUQa `miÀ ¥¨£õ´ 2 « ¤ßÁõ[QÚõÀ, ¥¨£õ°ß Bμ®£ 
¤ßÚøhÄ ÷ÁPzøu wº©õÛUPÄ®. 

(A) 10 m/s (B) 20 m/s 

(C) 25 m/s (D) 15 m/s 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

173. The upward and downward parallel forces of equal magnitude
exerted by the torque wrench lever is 50 N and the total length of
the lever is 200 mm. Find the couple exerted by the two unlike 
Parallel forces of same magnitude. 
J¸ •ÖUS ö|®¦÷Põ¼À, ÷©À ÷|õUQ ©ØÖ® RÌ÷|õUQ ö\¯À£k® 
\©©õÚ Cøn Âø\PÎß AÍÁõÚx 50 N ©ØÖ® •ÖUS ö|®¦÷Põ¼ß 
}Í® 200 ªÀ¼«mhº C¢u CønÂø\PÎß ¤øn AÍÁõÚx 

(A) 0.25 Nmm (B) 5,000 Nmm 

(C) 10,000 Nmm (D) 400 Nmm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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174. Consider the following statements :  
¤ßÁ¸® TØÖPøÍU PÁÛUPÄ®. 
The principle of super position is applied to 
÷©À{ø»U öPõÒøP CuØS £¯ß£kzu¨£kQÓx. 
I.  Linear elastic bodies 
 ÷|›¯À «Ò© ö£õ¸ÒPÒ 
II. Bodies subjected to small deformations of these statements 
 ]Ô¯ E¸USø»ÄUS Em£kzu¨£mh ö£õ¸mPÒ  

of the statements. 
C¢u AÔUøP°À. 

(A) I alone is true  

 I ©mk® Esø©  

(B) Both I and II are true  
 I ©ØÖ® II Cμsk® Esø© 

(C) II alone is true  
 II ©mk® Esø©  

(D) Neither I nor II is true 

 I-® II-® Esø©¯À» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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175. In a simply supported beam AB of span 5 m,  2 KN load is acting at
a point C, with 2 m distance from the left hand support (A) and
2 KN is acting at a point D, 2 m distance from the right hand
support (B). Find the reaction at B. 
5 «mhº }Í•ÒÍ J¸ GÎ¯ ÂÎ®¦ E¸øÍ AB «x _ø© HØÓ¨£kQÓx. 

¦ÒÎ C À 2 Q.{ _ø©, ChxøP BuμÄ (A) °¼¸¢x 2 « yμzvÀ 

ö\¯À£kQÓx. ¦ÒÎ D À, 2 Q.{ _ø©, Á»x øP BuμÄ (B) °¼¸¢x 2 « 

yμzvÀ ö\¯À£kQÓx GÛÀ B À Auß GvºÂøÚø¯ PshÔ¯Ä®. 

(A) 1.5 KN (B) 2 KN 

 1.5 Q. {³mhß  2 Q÷»õ {³mhß 

(C) 1 KN (D) 2.5 KN 
 1 Q÷»õ {³mhß  2.5 Q÷»õ {³mhß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

176. Find the magnitude of the resultant force for the forces
KNFF 1021 ==  act at a point with an angle of 90°. And the forces

are acting away from the point. 
J¸ ¦ÒÎ°À 1021 == FF  Q.{. 90° ÷PõnzvÀ ö\¯À£kQÓx GÛÀ 
Auß ÂøÍÄ Âø\°ß AÍøÁ PshÔ¯Ä®, Âø\PÍõÚx ¦ÒÎ°À 
C¸¢x öÁÎ ÷|õUQ ö\¯À£kQÓx. 

(A) 200  (B) 100  

(C) 20  (D) 10  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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177. If a stone is projected vertically up, its time of flight is  
J¸ PÀ ö\[SzuõP ÷©÷» ¦Ó¢öuÔ¯¨£mhõÀ, Auß HØÓzvØPõÚ ÷|μ® 

(A) Proportional to its mass  

 Auß ö£õ¸sø©°ØS ÂQuõ\õμ®  

(B) Inversely proportional to its mass 
 Auß ö£õ¸sø©US ÷|º©õÓõÚ ÂQuõ\õμ® 

(C) Proportional to its initial velocity  
 Auß Bμ®£ vø\÷ÁPzvØS ÂQuõ\õμ®   

(D) Inversely proportional to its initial velocity 
 Auß Bμ®£ ÷ÁPzvØS ÷|º©õÓõÚ ÂQuõ\õμ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

178. A wheel of radius 0.6 m rolls without slip at an angular velocity of
6 rad/s. The velocity of points P and Q is —————— and 
—————— respectively. Where P is the point located on the top of
the wheel and Q is the resting point on the floor. The angle between
P and Q is 180°. 
0.6 « Bμ® öPõsh J¸ \UPμ® 6 ÷μi¯ßì/ ÂÚõi ÷Põn ÷ÁPzvÀ 

|ÊÁõ©À _ÇÀQÓx. ¦ÒÎPÒ P ©ØÖ® Q ß vø\÷ÁP® •øÓ÷¯ ––––––––

©ØÖ® –––––––––– BS®. ¦ÒÎ P Gß£x \UPμzvß ÷©Ø¦ÓzvÀ 

Aø©¢xÒÍ ¦ÒÎ ©ØÖ® Q Gß£x uøμ°À öuõmkÒÍ ¦ÒÎ. P ©ØÖ® 

Q US Cøh÷¯¯õÚ ÷Põn® 180°BS®. 

(A) 7.2 m/s and 3.6 m/s  (B) 7.2 m/s and zero 

 7.2 «/Â ©ØÖ® 3.6 «/Â  7.2 «/Â ©ØÖ® §äâ¯® 

(C) 3.6 m/s and 5.09 m/s (D) 5.09 m/s and zero 
 3.6 «/Â ©ØÖ® 5.09 «/Â  5.09 «/Â ©ØÖ® §äâ¯® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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179. A Stone is thrown upwards with a velocity of 5 m/s from a bridge. If 
it falls down in water after 2s, then the height of the bridge is  
J¸ £õ»zv¼¸¢x 5 «/ÂÚõi GßÓ vø\÷ÁPzvÀ J¸ PÀ ÷©À÷|õUQ 

Ã\¨£kQÓx. 2 ÂÚõiPÐUS¨ ¤ÓS Ax usp›À ÂÊ¢uõÀ, £õ»zvß 
E¯μ® 

(A) 19.6 m (B) 9.6 m 

 19.6 «mhº  9.6 «mhº 

(C) 29.6 m (D) 18.6 m 
 29.6 «mhº  18.6 «mhº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

180. The centre of gravity of a cylinder is at a distance of –––––––––– from 
its base (where h is the height of cylinder). 
J¸ E¸øÍ°ß Dº¨¦ ø©¯® Auß Ai¨£Sv°À C¸¢x ––––––––––

yμzvÀ EÒÍx. (C[S h Gß£x E¸øÍ°ß E¯μ®). 

(A) 
2
h

 (B) 
3
h  

(C) 
4
h

 (D) h
8
3

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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181. Air flows over a plate 0.5 m long and 0.6 m wide with a velocity of
4 m/s.  Find boundary layer thickness at the end of the plate.  Take

sm /1015.0 24−×=γ . 

0.5 «mhº }Í•® 0.6 «mhº AP»•® Eøh¯ J¸ ö\ÆÁP umiß «x 

ÂÚõiUS 4 «mhº ÷ÁPzvÀ PõØÓõÚx £õ´QÓx.  umiß •iÂÀ GÀø»¨ 

£h»zvß ui©øÚU PõsP.  41015.0 −×=γ «
2
/ÂÚõi 

(A) 8.31 mm (B) 6.57 mm 

 8.31 ª«  6.57 ª« 

(C) 5.21 mm (D) 7.42 mm 
 5.21 ª«  7.42 ª« 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

182. Which dimensionless parameters in commonly used to characterize
the ratio of buoyancy force to viscous forces in free convection heat
transfer? 
G¢u £›©õn©ØÓ AÍÄ¸UPÒ ö£õxÁõP C¯ØøP¯õÚ öÁ¨£a\»Ú öÁ¨£ 
£›©õØÓzvÀ ©v¨¦ Âø\US® £õQ¯À Âø\US® EÒÍ ÂQuzøu 
ÁøP¨£kzu £¯ß£kQÓx? 

(A) Reynolds number (Re) (B) Prandtl number (Pr) 

 öμÚõÀm Gs  ¤μõsiÀ Gs 

(C) Nusselt number (Nu) (D) Grashoff number (Gr) 
 |\Àm Gs  Qμìéõ¨ Gs 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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183. Which of the following represents the correct dimensions for the
heat transfer coefficient? 
¤ßÁ¸ÁÚÁØÔÀ Gx öÁ¨£ £›©õØÓ SnPzvØPõÚ \›¯õÚ 
£›©õn[PøÍ SÔUQÓx. 

(A) 13 −− θML  (B) 11 −− TML  

(C) 13 −− θMT  (D) 13 −− θMLT  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

184. In natural convection, Nusselt number primarily dependent on 
C¯ØøP¯õÚ öÁ¨£\»ÚzvÀ, |\Àm Gs •ußø©¯õP Gøu \õº¢xÒÍx?

(A) Reynolds number (B) Grashoff number 

 öμÚõÀm Gs  Qμìéõ¨ Gs 

(C) Prandtl number (D) Peclet number 
 ¤μõßiÀ Gs  ö£Uö»m Gs 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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185. When 1ct  and 2ct  are the temperatures of cold fluid at entry and exit
respectively and 1ht  and 2ht are the temperature of hot fluid at entry
and exit point and cold fluid has lower heat capacity rate as
compared to hot fluid then effectiveness of the heat exchanger is
given by 
SÎº¢u vμÁzvÀ ~øÇ²® ©ØÖ® öÁÎ÷¯Ö® öÁ¨£{ø» 1ct  ©ØÖ® 2ct
GÚÄ® `hõÚ vμÁzvß ~øÇ²® ©ØÖ® öÁÎ÷¯Ö® öÁ¨£{ø» 1ht
©ØÖ® 2ht  GÚÄ® öPõshõÀ öÁ¨£ £›©õØÔ°ß ö\¯ÀvÓß GßÚ? 
SÎº¢u vμÁ©õÚx SøÓÁõÚ uß öÁ¨£z vÓøÚ öPõskÒÍx. 

(A) 
11

21

ch

cc

TT
TT

−
−

 (B) 
12

12

hc

hh

TT

TT

−
−

 

(C) 
11

21

ch

hh

TT
TT

−
−

 (D) 
11

12

ch

cc

TT
TT

−
−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

186. For what value of end temperature differences ratio 
2

1

θ
θ

, is the 

arithmetic mean temperature difference 5 percent higher than the 
log-mean temperature difference? 

G¢u öÁ¨£{ø» ÷ÁÖ£õmk ÂQuzvØS 
2

1

θ
θ

, GsPou \μõ\› öÁ¨£{ø» 

÷ÁÖ£õk, 5 \uÃu® LMTDI Âh AvP©õP C¸US®. 

(A) 2.3 (B) 2.2 

(C) 2.5 (D) 2.4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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187. A chemical having specific heat of kJ/kgk3.3 following at the rate of 
20000 kg/hr  enters a parallel flow heat exchanger.  The flow rate of

cooling water is 50000 kg/hr .  The heat transfer area is 2m10 and 

the overall heat transfer coefficient is 1050 kw/m2 .  Find the 
number of transfer unit. 
uß öÁ¨£ HØ¦zvÓß kJ/kgk3.3  öPõsh J¸ ÷Áv¨ö£õ¸Ò, J¸ Cøn 

Kmh öÁ¨£¨ £›©õØÔ°À 20000 kg/hr  GÝ® AÍÂÀ ~øÇQÓx. 

SÎ¹mk® }›ß Kmh Ãu® 50000 kg/hr . öÁ¨£ £›©õØÓ® |øhö£Ö® 

£μ¨¦ 2m10  ©ØÖ® Jmkö©õzu öÁ¨£ £›©õØÓ SnP® 1050 kw/m2 . 
£›©õØÓ A»SPÎß GsoUøPø¯U PshÔ¯Ä®.  

(A) 0.435 (B) 0.916 

(C) 0.572 (D) 0.682 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

188. How is the NTU related to the effectiveness )(  of a boiler? 
NTU •øÓ¯õÚx GÆÁõÖ öPõvP»Ûß ö\¯ÀvÓß )( -&Ehß öuõhº¦ 
öPõskÒÍx? 

(A) =
NTU

1
 (B) = NTU  

(C)  −−= NTUe1  (D)  −+= NTUe1  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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189. Heat is mainly transferred by conduction, convection and radiation
in 
öÁ¨£® •UQ¯©õP öÁ¨£UPhzuÀ, öÁ¨£a\»Ú® ©ØÖ® öÁ¨£UPvºÃa_ 
‰»® Phzu¨£kQÓx. 

(A) insulated pipes carrying hot water 
 `hõÚ }øμ öPõsk ö\À¾® Põ¨¤mh SÇõ´PÒ 

(B) boiler furnace 

 öPõvP»ß Eø»   

(C) refrigerator freezer coil 
 SÎº\õuÚ ö£mi°ß EøÓÂ¨£õß _¸Ò  

(D) condensation of steam in a condenser 
 ö\ÔP»ÛÀ |øhö£Ö® }μõÂ°ß _¸[PÀ   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

190. A solid copper sphere of 10 cm diameter (K = 386 W/mK) is suddenly
immersed in a well – stirred fluid which is maintained at a uniform
temperature. The heat transfer coefficient between the sphere and
the fluid is h = 200 W/m2K. Determine the Biot number.   
10 ö\« Âmh® öPõsh vh©õÚ ö\¨¦U÷PõÍ® (K = 386 W/mK) J¸ 
^μõÚ öÁ¨£{ø»°À £μõ©›UP¨£k® |ßS P»UP¨£mh vμÁzvÀ vjöμÚ 
‰ÌPiUP¨£kQÓx. ÷PõÍzvØS® vμÁzvØS® Cøh°»õÚ öÁ¨£ 

£›©õØÓ SnP® h = 200 W/m2K  BS®. £¯õm Gsøn PnUQkP.  

(A) 7.41 × 10–3 (B) 5.21 × 10–3 

(C) 8.64 × 10–3 (D) 6.34 × 10–3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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191. A hot plate 1.5m1m ×  is maintained at 300 °C.  Air at 20 °C blows 
over the plate.  If the convective heat transfer coefficient is

2w/m20 °C.  Calculate the rate of heat transfer. 

1.5m1m ×  AÍÄ Eøh¯ J¸ `hõÚ uPk 300 °CÀ £μõ©›UP¨£kQÓx. 

20 °C À EÒÍ PõØÖ umiØS ÷©÷» Ã_QÓx.  öÁ¨£\»Ú öÁ¨£ £›©õØÓ 

SnP® 2w/m20 °C GÛÀ öÁ¨£ £›©õØÓ Ãuzøu PnUQkP. 

(A) 7.2 kW (B) 8.4 kW 

(C) 8.9 kW (D) 7.6 kW 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

192. What is the unit of thermal resistance? 
öÁ¨£zuøh°ß A»S GßÚ? 

(A) Kelvin (K) 
 öPÀÂß (K) 

(B) Watts per meter square (W/m2) 

 Áõm/«2 (W/m2)   

(C) Celsius per watt (°C/W) 
 ö\À]¯ì/Áõm (°C/W) 

(D) Joules (J) 
 áúÀì (J)   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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193. Assuming the sun (diameter = )m104.1 9× as a black body having a 
surface temperature of 5750 K, find the total energy emitted by the
sun. 
5750 K ÷©Ø£μ¨¦ öÁ¨£{ø» Eøh¯ P¸®ö£õ¸ÍõP 

`›¯øÚ (Âmh® = )m104.1 9× P¸vÚõÀ `›¯ÚõÀ EªÇ¨£k® ö©õzu 
BØÓø» PnUQhÄ®. 

(A) W10513.4 25×  (B) W10612.4 26×  

(C) W10712.3 26×  (D) W10816.3 26×  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

194. Planck’s law provides the foundation for which branch of Physics? 
L¤Íõ[ Âv C¯Ø¤¯¼ß G¢u ¤›ÄUPõÚ AizuÍzøu ÁÇ[SQÓx? 

(A) Thermodynamics (B) Classical Mechanics 

 öÁ¨£ C¯UPÂ¯À  £õμ®£›¯ C¯UP Âø\°¯À 

(C) Relativistic Mechanics (D) Quantum Mechanics 
 \õº¦ C¯UP Âø\°¯À  SÁõsh® C¯UP Âø\°¯À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   399-Mechanical/Manufacturing/ 
  Production Engineering 
  [Turn over 

105

195. How does the reflectivity of a white body is compared to that of a 
black body? 
öÁsö£õ¸Îß GvöμõÎ¨¦zvÓß P¸®ö£õ¸Îß GvöμõÎ¨¦zvÓÝhß 
J¨¤køP°À GÆÁõÖ ÷ÁÖ£kQÓx? 

(A) Reflectivity is not a factor in comparing white and black bodies
 öÁsö£õ¸Ò ©ØÖ® P¸®ö£õ¸øÍ J¨¤h GvöμõÎ¨¦zvÓß J¸ 

Põμo¯õP GkzxUöPõÒÍ£kÁvÀø»  

(B) White bodies have lower reflectivity than black bodies 

 öÁsö£õ¸Îß GvöμõÎ¨¦zvÓß P¸®ö£õ¸Îß 
GvöμõÎ¨¦zvÓøÚ Âh SøÓÄ 

(C) White and black bodies have equal reflectivity 
 öÁsö£õ¸Ð® P¸®ö£õ¸Ð® J÷μ Âu©õÚ GvöμõÎ¨¦zvÓøÚ 

öPõskÒÍÚ  

(D) White bodies have higher reflectivity than black bodies 
 öÁsö£õ¸Îß GvöμõÎ¨¦zvÓß P¸®ö£õ¸Îß 

GvöμõÎ¨¦zvÓøÚ Âh AvP®   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

196. Calculate the maximum wavelength for an industrial furnace in the
form of a black body and emitting radiation at 2500 °C. 
2500 °C À öÁ¨£UPvºÃaø\ EªÊ® P¸®ö£õ¸ÍõP P¸u¨£hUTi¯ J¸ 
öuõÈ»P Eø»°ß AvP£m\ Aø» }Ízøu PnUQkP. 

(A) m035.1 μ  (B) m126.1 μ  

(C) m216.1 μ  (D) m045.1 μ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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197. Most of the correlations in heat transfer can be applied to mass
transfer under similar condition, by replacing Nusselt number by 
öÁ¨£ £›©õØÓzvÀ EÒÍ £» öuõhº¦PÒ, Jzu {ø»°À EÒÍ {øÓ 
£›©õØÓzvÀ £¯ß£kzu¨£kQßÓ ÷£õx, |\Àm GsoØS £v»õP 
£¯ß£kzu¨£k® Gs Gx? 

(A) Sherwood number (B) Prandtl number 

 öåºÄm Gs  ¤μõßiÀ Gs 

(C) Reynolds number (D) Sommerfield number 
 öμÚõÀm Gs  ÷\õ©º¥Àk Gs 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

198. Air at 1 atm and 25 °C, containing small quantities of iodine, flows
with a velocity of 6.2 m/s inside a 35 mm diameter tube.  Calculate 
the Schmidt number.  Take /sm105.15 26−×=γ ; /sm1082.0 25−×=D .

1 ÁÎ©sh» AÊzu•® 25 °C öÁ¨£{ø»²® ©ØÖ® ]ÔuÍÄ 

A÷¯õiÝ® EÒÍ PõØÖ ÂÚõiUS 6.2 m ÷ÁPzvÀ 35 ª« Âmh® 
öPõsh SÇõ´ ÁÈ¯õP £õ´QÓx.  ìQªm Gsøn PnUQkP. 

/sm105.15 26−×=γ , /sm1082.0 25−×=D  GÚU öPõÒP. 

(A) 1.89 (B) 1.86 

(C) 1.88 (D) 1.87 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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199. How does the analogy between heat and mass transfer aid in
engineering calculations? 
ö£õÔ°¯À PnURkPÎÀ öÁ¨£¨ £›©õØÓ® ©ØÖ® {øÓ £›©õØÓzvØPõÚ 
J¨¦ø© GÆÁõÖ EuÄQÓx? 

(A) It simplifies the derivation of governing equations 
 BÐ® \©ß£õkPøÍ ö£Ö® •øÓø¯ GÎuõUSQÓx 

(B) It proves that heat and mass transfer processes are completely 
independent 

 Cx öÁ¨£ ©ØÖ® {øÓ £›©õØÓ ö\¯À •øÓPÒ •ØÔ¾® 
_¯õwÚ©õÚx Gß£øu {¹¤UQÓx   

(C) It provides a method to estimate mass transfer coefficients 
from heat transfer data  

 {øÓ £›©õØÓ SnPzøu öÁ¨£ £›©õØÓ uμÄPÎ¼¸¢x PnUQk® 
•øÓø¯ ÁÇ[SQÓx 

(D) It is only applicable to Laminar flow conditions 
 Cx AkU÷Põmh¨£õ´Ä {ø»ø©PÐUS ©mk÷© ö£õ¸¢x®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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200. What does the Lewis number represent in mass transfer? 
{øÓ £›©õØÓzvÀ ¿°ì Gs GuøÚ SÔUQÓx? 

(A) Ratio of thermal diffusivity to kinematic viscosity  
 öÁ¨£ Fk¸ÁÀ ÃuzvØS® C¯UPÂ¯À £õSzußø©US® EÒÍ 

ÂQu® 

(B) Ratio of thermal diffusivity to mass diffusivity 

 öÁ¨£ Fk¸ÁÀ ÃuzvØS® {øÓ Fk¸ÁÀ ÃuzvØS® EÒÍ 
ÂQu®   

(C) Ratio of thermal conductivity to kinematic viscosity  
 öÁ¨£UPhzx vÓÝUS® C¯UPÂ¯À £õSzußø©US® EÒÍ ÂQu®

(D) Ratio of mass diffusivity to thermal conductivity 
 {øÓ Fk¸ÁÀ ÃuzvØS® öÁ¨£ PhzxzvÓÝUS® EÒÍ ÂQu®.  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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