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1. Shape function for isoparametric quadrilateral element can be
written as 
I÷\õ£õμõö©m›U |õØPμ EÖ¨¦UPõÚ ÁiÁ ö\¯À£õmøh CÆÁõÖ 
GÊu»õ® 

(A) ( )( )ηξ −−= 11N  (B) ( )ξ−= 1N  

(C) ( )η−= 1N  (D) ( )( )ηξ −−= 11
4
1

N  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

2. The points in the entire structure are defined using the coordinates
system is known as 
•Ê Pmhø©¨¤¾® EÒÍ ¦ÒÎPÒ J¸[Qøn¨¦ •øÓø¯¨ £¯ß£kzv 
¤ßÁ¸©õÖ Áøμ¯ÖUP¨£kQßÓÚ 

(A) Local coordinates system  

 EÒÑº B¯zöuõø»ÄPÒ Aø©¨¦   

(B) Natural coordinates system 

 C¯ØøP B¯zöuõSvPÒ Aø©¨¦   

(C) Global coordinate system  
 E»PÍõÂ¯ J¸[Qøn¨¦ Aø©¨¦   

(D) Screen coordinate system 
 vøμ J¸[Qøn¨¦ Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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3. The truss element can resist only 
iμì EÖ¨¦ ©mk÷© RÌPshÁØÖÒ JßøÓ ©mk÷© GvºUP•i²® 

(A) Axial force (B) Surface force 

 Aa_ Âø\  ÷©Ø£μ¨¦ Âø\ 

(C) Point load (D) Radial force 
 ¦ÒÎ _ø©  ÷μi¯À Âø\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

4. Identify the correct property of shape function 
ÁiÁ ö\¯À£õmiß \›¯õÚ £s¦PøÍ Aøh¯õÍ® PõnÄ® 

(A) Summation of all shape function inside the body is +1  

 Eh¾USÒ EÒÍ AøÚzx ÁiÁ ö\¯À£õkPÎß TmkzöuõøP 

+1 BS®.   

(B) Summation of all shape function inside the body is −1 

 Eh¾USÒ EÒÍ AøÚzx ÁiÁ ö\¯À£õkPÎß TmkzöuõøP 

–1 BS®.   

(C) Summation of all shape function inside the body is zero  
 Eh¾USÒ EÒÍ AøÚzx ÁiÁ ö\¯À£õkPÎß TmkzöuõøP 

§äâ¯® BS®.   

(D) Summation of all shape function inside the body is infinity 
 Eh¾USÒ EÒÍ AøÚzx ÁiÁ ö\¯À£õkPÎß TmkzöuõøP 

•iÂ¼ BS®. 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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5. Value stream mapping is utilized to 
©v¨¦ ìmŸ® ÷©¨¤[ GuØS £¯ß£kzu¨£kQÓx? 

(A) Analyze the costs of production  

 EØ£zv ö\»øÁ £S¨£õ´Ä ö\´¯   

(B) Identify and eliminate waste in production process 

 EØ£zv ö\¯À£õmiÀ PÈÄPøÍ Aøh¯õÍ® Psk APØÓÄ®  

(C) Measure employee performance  
 £o¯õÍº ö\¯ÀvÓøÚ AÍÂkuÀ   

(D) Evaluate machine capabilities 
 C¯¢vμ vÓßPøÍ ©v¨¥k ö\´¯ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

6. A bottle neck in a production line typically results in 
J¸ EØ£zv Á›ø\°À J¸ £õmiÀ PÊzx ö£õxÁõP ÂøÍQÓx 

(A) Delays in the production process  

 EØ£zv ö\¯À•øÓ°À uõ©u®   

(B) Increased over all production efficiency 

 Jmkö©õzu EØ£zvzvÓøÚ AvP›zuÀ   

(C) Higher employee morale  
 £o¯õÍº ©Ú EÖvø¯   

(D) Reduced inventory cost 
 CßöÁßm› ö\»Ä SøÓ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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7. Number of linear co-ordinates in a cylindrical co-ordinate robot. 
J¸ E¸øÍ ÷Põ&Bºi÷Úm ÷μõ÷£õÂÀ EÒÍ ÷|›¯À J¸[Qøn¨¦PÎß 
GsoUøP 

(A) 3 (B) 1 

(C) 2 (D) 0.45 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

8. The typical particle size range suitable for LPBF is 
LPBF US HØÓ xPÒ AÍÄ Áμ®¦ 

(A) 15-63 microns (B) 10-20 microns 

 15–63 ø©Uμõß  10–20 ø©Uμõß 

(C) 100-150 microns (D) 60-90 microns 
 100–150 ø©Uμõß  60–90 ø©Uμõß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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9. Which of the following is the best for the examination of surface
finish? 
÷©Ø£μ¨¦ §a_ £›÷\õuøÚUS ¤ßÁ¸ÁÚÁØÔÀ Gx ]Ó¢ux? 

(A) Touch inspection  

 öuõkuÀ ‰»® B´Ä   

(B) Visual inspection 

 Põm] B´Ä   

(C) Scratch inspection  
 RÓÀ ‰»® B´Ä   

(D) Microscopic inspection 
 ~s÷nõUQ ‰»® B´Ä 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

10. In a flexible manufacturing system, the Automated Guided Vehicles 
(AGV) moves at a speed of 50 m/min, cover an average distance of
150 m to deliver and 100 m for return. If the time required for
pickup and drop is 30 seconds each, neglecting idle time, then the
number of AGV’s required to meet the demand of 50 deliveries per 
hour is 
ö|QÌÁõÚ EØ£zv Aø©¨¤À, uõÛ¯[Q ÁÈPõmh¨£mh ÁõPÚ[PÒ 

(AGV) {ªhzvØS 50 m ÷ÁPzvÀ |PºQßÓÚ, \μõ\›¯õP 150 m öh¼Á› 

©ØÖ® 100 m ›mhºß yμzøu PhUQßÓÚ. ÷uøÁ¯õÚ ¤UP¨ ©ØÖ® iμõ¨ 

÷|μ® JÆöÁõßÖ® 30 ÂÚõiPÒ GßÓõÀ, ö\¯»ØÓ ÷|μzøu ¦ÓUPozx, 

J¸ ©o ÷|μzvØS 50 öh¼Á›PÎß ÷uøÁø¯ §ºzv ö\´¯ GzuøÚ 
uõÛ¯[Q ÁÈPõmh¨£mh ÁõPÚ[PÒ ÷uøÁ? 

(A) 5 (B) 6 

(C) 7 (D) 10 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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11. In ship manufacturing, the type of layout preferred is 
P¨£À EØ£zv°À, Â¸®£¨£k® uÍÁø©¨¤ß ÁøP 

(A) Product layout  

 u¯õ›¨¦ Aø©¨¦ (A) u¯õ›¨¦ ö£õ¸mPøÍ ö£õ¸zu Aø©¨¦  

(B) Process layout 
 ö\¯À•øÓø¯ ö£õ¸zu Aø©¨¦  

(C) Fixed position layout  
 {ø»¯õÚ – {ø» Aø©¨¦  

(D) GT layout 
 GT  uÍÁø©¨¦  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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12. Which of the following statement is/are true? 
¤ßÁ¸® TØÖPÎÀ Gx \›¯õÚx? 

(i) Flexible automation is an extension of programmable 
automation. 

 ö|QÌÁõÚ Bm÷hõ÷©åß Gß£x {μÀ£kzuUTi¯ 
Bm÷hõ÷©åÛß }mi¨¦ BS®. 

(ii) Flexible automation needs less investment for a custom-
engineered system. 

 ö|QÌÁõÚ Bm÷hõ÷©åÝUS uÛ¨£¯ß–ö£õÔ°¯À Aø©¨¦US 
SøÓ¢u •u½k ÷uøÁ¨£kQÓx. 

(iii) Flexible automation has medium production rate. 
 ö|QÌÁõÚ Bm÷hõ÷©åß |kzuμ EØ£zv ÂQu[PøÍU 

öPõskÒÍx. 

(A) Statement (i) only 

 TØÖ (i) ©mk®   

(B) Statements (i) and (ii) 

 TØÖ (i) ©ØÖ® (ii) 

(C) Statements (i), (ii) and (iii) 
 TØÖUPÒ (i), (ii) ©ØÖ® (iii)   

(D) Statements (i) and (iii) 
 TØÖUPÒ (i) ©ØÖ® (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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13. Find the order of three stages of capacity planning. 
ö\´vÓß vmhªh¼ß ‰ßÖ {ø»PÎß Á›ø\ø¯U Psk¤i. 

(i) Capacity requirement planning, rough cut capacity planning, 
resource requirements planning. 

 ö\´vÓß ÷uøÁPÒ vmhªhÀ, μL¨–Pm vÓß vmhªhÀ, ÁÍ® 
÷uøÁPÒ vmhªhÀ 

(ii) Resource requirements planning, rough cut capacity planning, 
capacity requirements planning. 

 ÁÍ® ÷uøÁPÒ vmhªhÀ, μL¨–Pm vÓßªhÀ, ö\´vÓß ÷uøÁPÒ 
vmhªhÀ. 

(iii) Rough cut planning, capacity requirements planning, resource 
requirements planning. 

 μL¨–Pm vÓß vmhªhÀ, ö\´vÓß ÷uøÁPÒ vmhªhÀ, ÁÍ® 
÷uøÁPÒ vmhªhÀ. 

(A) Statement (i) only 

 TØÖ (i) ©mk÷©   

(B) Statements (ii) only 

 TØÖ (ii) ©mk÷© 

(C) Statements (iii) only 
 TØÖ (iii) ©mk÷©   

(D) None of the above 
 ÷©ØTÔ¯ GxÄ® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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14. Which is not a part of CAM? 
J¸ CAM ß J¸ £Sv¯õP CÀø»? 

(A) Computer monitoring and control 
 PoÛ PsPõo¨¦ ©ØÖ® Pmk¨£õk  

(B) Manufacturing support applications 

 EØ£zv BuμÄ £¯ß£õkPÒ 

(C) Computer monitoring design 
 PoÛ PsPõo¨¦ ÁiÁø©¨¦ 

(D) All of the above 
 ÷©÷» EÒÍ AøÚzx® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

  

15. The following process plan is/are produced by decision logic and
algorithms 
¤ßÁ¸® ö\¯À•øÓ •iÄ uºUP® ©ØÖ® ÁÈ•øÓPÍõÀ 
u¯õ›UP¨£kQÓx. 

(A) Process planning 
 ö\¯À•øÓ vmhªhÀ  

(B) Variant process planning 

 ©õÖ£õk ö\¯À•øÓ vmhªhÀ 

(C) Generative process planning 
 E¸ÁõUS® ö\¯À•øÓ vmhªhÀ 

(D) Variant and generative process planning 
 ©õÖ£õk ©ØÖ® E¸ÁõUS® ö\¯À•øÓ vmhªhÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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16. During the assembly process which method is commonly used to
ensure parts fit together correctly 
Aö\®¤Î ö\¯À£õmiß ÷£õx £õP[PÒ \›¯õP ö£õ¸¢xÁøu 
EÖv¨£kzu ö£õxÁõP¨ £¯ß£kzu¨£k® •øÓ 

(A) Visual inspection (B) Tolerance analysis 

 Põm] B´Ä  \Q¨¦zußø© £S¨£õ´Ä 

(C) Tapping (D) Grinding 
 umkuÀ  Qøμsi[ (grinding) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

17. The main purpose of anti aliasing techniques 
©õØÖ (Anti aliasing) ~m£[PÎß •UQ¯ ÷|õUP® 

(A) To compress image data 
 £hzuμøÁa _¸UP  

(B) To improve the clarity of edges 

 ÂÎ®¦PÎß öuÎøÁ ÷©®£kzu 

(C) To increase rendering speed 
 öμsh›[ ÷ÁPzøu AvP›UP 

(D) To enhance colour vibrancy 
 Ásn xi¨ø£ AvP›UP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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18. The widely employed computer architecture for CAD/CAM 
application is 
÷Pm/÷P® £¯ß£õmiØPõÚ £μÁ»õP¨ £¯ß£kzu¨£k® PoÛ 
Pmhø©¨¦. 

(A) Main frame based system 
 ¤μuõÚ \mh Ai¨£øh°»õÚ Aø©¨¦  

(B) Mini computer-based system 

 ªÛ PoÛ Ai¨£øh°»õÚ Aø©¨¦ 

(C) Work station-based system 
 £o {ø»¯® \õº¢u Aø©¨¦ 

(D) Micro computer based system 
 ø©U÷μõ PoÛ Ai¨£øh°»õÚ Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

19. Lighting model most effective for simulating natural day light in a
3D environment 
3D `Ç¼À C¯ØøP¯õÚ £PÀ JÎø¯ E¸ÁP¨£kzxÁuØS ªPÄ® 
£¯ÝÒÍ ø»mi[ ©õhÀ. 

(A) Ambient light model (B) Directional light model 

 _ØÖ¨¦Ó JÎ ©õv›  vø\JÎ ©õv› 

(C) Skybox model (D) Point light model 
 ìøP£õUì ©õv›  ¦ÒÎ JÎ ©õv› 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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20. File format is commonly used for 3D model data 
÷Põ¨¦ ÁiÁ® ö£õxÁõP 3D ©õv› uμÄPÐUS¨ £¯ß£kzu¨£kQÓx 

(A) JPEG (B) PNG 

 JPEG ÁiÁ®  PNG ÁiÁ® 

(C) OBJ (D) GIF 
 OBJ ÁiÁ®  GIF ÁiÁ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

21. For complete similarity in momentum, heat and mass transfer, we
should have 
÷ÁP®, öÁ¨£® ©ØÖ® {øÓ £›©õØÓ® BQ¯ÁØÔß •Êø©¯õÚ 
JØÖø©US GÆÁõÖ C¸UP ÷Ásk®. 

(A) Pr = Sc = 1 (B) Le = Re = 1 

(C) Sn = Sc = 1 (D) Pr = Sn = 1 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

22. Renold’s analogy for mass transfer in a pipe flow is written as 
SÇõ´ KmhzvÀ {øÓ £›©õØÓzvØPõÚ Renold’s J¨¦ø© GÆÁõÖ 
GÊu¨£kQÓx? 

(A) 
cn

e

SS
R

 (B) 
ne

c

SR
S

 

(C) 
n

ce

S
SR

 (D) 
ce

n

SR
S

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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23. Fick’s law of diffusion in terms of mass fraction can be written as 
Fick’s Âv°ß £μÁÀ Ai¨£øh°À Auß {øÓ ¤ßÚ® GÆÁõÖ 
GÊu¨£kQÓx. 

(A) Mass flux = 
dx

dm
D A

AB  

 {øÓ £õ´Ä = 
dx

dm
D A

AB   

(B) Mass flux = 
dx

dm
D Aρ−  

 {øÓ £õ´Ä = 
dx

dm
D Aρ−  

(C) Mass flux = 
dx

dm
D Aρ  

 {øÓ £õ´Ä = 
dx

dm
D Aρ  

(D) Mass flux = 
dx

dmA
P

D−  

 {øÓ £õ´Ä = 
dx

dmAD
ρ−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

24. Lewis number is given by 
Lewis Gs GÆÁõÖ ÁÇ[P¨£kQÓx? 

(A) D
α  (B) D

α2  

(C) α2
D  (D) α

D2  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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25. The analogous relation for mass transfer in a Wetted Column is
given by  
Dμ¨£kzu¨£mh ö|kÁ›ø\°À {øÓ £›©õØÓzvØPõÚ J¨¦ø© öuõhº¦ 
GÆÁõÖ ÁÇ[P¨£kQÓx? 

(A) Nu = 0.023 Re0.8 Pr0.33  

(B) Sn = 0.023 Re0.8 Pr0.33 

(C) Sn = 0.023 Re0.8 Sc0.33 

(D) Nu = 0.023 Re0.8 Sc0.33 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

26. The LMTD of a Counter flow heat exchanger as compared to that of
a parallel flow heat exchanger will be 
Lograthamic \μõ\› öÁ¨£{ø» ÷ÁÖ£õk BÚx.  Cøn Kmh öÁ¨£ 
£›©õØÔø¯ Âh Gvº Kmh öÁ¨££›©õØÔ G¨£i C¸US® 

(A) More (B) Less 

 AvP©õP  SøÓÁõP 

(C) Approximately equal (D) Exactly equal 
 ÷uõμõ¯©õP \©©õP  \›¯õP \©©õP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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27. The phenomenon of rust formation and deposition of fluid impurities
is called _________. 
x¸ E¸ÁõUP® ©ØÖ® vμÁ A_zu[PÒ ÁiuÀ {PÌÄ GÆÁõÖ 
AøÇUP¨£kQÓx? 

(A) Impurities 
 A_zu[PÒ  

(B) Deposition rate 

 £iÄ ÂQu® 

(C) Heat transfer co-efficient 
 öÁ¨£ £›©õØÓ SnP® 

(D) Fouling 
 PøÓ £iuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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28. The effectiveness of counter flow heat exchanger is given by

max

min

C
C

R =  

Gvº Kmh öÁ¨£¨ £›©õØÔ°ß ö\¯ÀvÓÝUPõÚ öÁÎ¨£õk GÆÁõÖ 
ÁÇ[P¨£kQÓx? 

(A) 
[ ]

[ ])1(exp1
)1(exp1
RNTUR

RNTU
−−−

+−−=Σ  

(B) 
[ ]

[ ])1(exp1
)1(exp1
RNTUR

RNTU
−−−

+−+=Σ  

(C) 
[ ]

[ ])1(exp1
)1(exp1
RNTUR

RNTU
−−−

−−−=Σ  

(D) 
[ ]
[ ])1(exp1

)1(exp1
RNTUR

RNTU
+−−

+−=Σ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

29. The radiation shape factor between two large parallel plate is  
Cμsk ö£›¯ Cøn¯õÚ umkPÐUS Cøh°»õÚ PvºÃa_ ÁiÁ Põμo 

(A) 0 (B) 0.5 

(C) 1 (D) 2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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30. The shape factor F12 and F21, for the sphere of diameter ‘d’ and a 
cubical box of side ‘d’, as shown in the figure, respectively are 

 

£hzvÀ Põmh¨£mkÒÍ£i ÷PõÍ® ©ØÖ® PÚ ö£mi°ß ÁiÁ Põμo F12 

©ØÖ® F21 GßÚ PÚ Auß AÍÄ ‘d’ BS®? 

 

(A)  π /6 and 1 (B) 1 and 
6
π  

 π /6 ©ØÖ® 1  1 ©ØÖ® 
6
π

 

(C) 
3
π

 and 1 (D) 1 and 
3
π

 

 
3
π

©ØÖ® 1  1 ©ØÖ® 
3
π

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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31. Heat Transfer by radiation mainly depends upon 
Pvº Ãa_ ‰»® öÁ¨£® £›©õØÓ® •UQ¯©õP \õº¢xÒÍx Gx? 

(A) Its temperature  
 Auß öÁ¨£{ø»  

(B) Nature of the body 

 Eh¼ß C¯À¦ 

(C) Its surface properties 
 Auß ÷©Ø£μ¨¦ £s¦PÒ 

(D) Nature of the body, temperature and extent of its surface 
 Auß öÁ¨£{ø», Eh¼ß C¯À¦, Auß ÷©Ø£μ¨¦ £s¦PÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

32. The shape factor of a hemispherical body placed on a flat surface
with respect to itself 
ußøÚ ö£õÖzu Áøμ J¸ umøh¯õÚ ÷©Ø£μ¨¤À AøμU÷PõÍ EhÀ 
ChzvÀ ÁiÁ Põμo 

(A) 1.0 (B) 0.5 

(C) 0.25 (D) 0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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33. A flat plate with a length of 2m is subject to a fluid with a Prandtl
number of 6. If the Nusselt number is determined to be 15, what is
the convective heat transfer coefficient "h" if the thermal
conductivity "K" of the fluid is 0.5 w/mk. 
2 « }Í® öPõsh J¸ umøh¯õÚ umk ¤μõshÀ Gs 6 IU öPõsh 
vμÁzvØS Em£mhx. |ö\Àm Gs 15 GÚ wº©õÛUP¨£mhõÀ, vμÁzvß 

öÁ¨£ PhzxvÓß K = 0.5 w/mk GßÓõÀ öÁ¨£a\»Ú öÁ¨£ £›©õØÓ 

SnP® "h" GßÚÁõS®? 

(A) 1.75 w/m2k (B) 2.75 w/m2k 

(C) 3.75 w/m2k (D) 4.75 w/m2k 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

34. Which of the following parameters does not directly affect the
boundary layer thickness in heat transfer? 
¤ßÁ¸® G¢u AÍÄ¸UPÒ öÁ¨£ £›©õØÓzvÀ GÀø» AkUS ui©øÚ 
÷|μi¯õP £õvUPõx? 

(A) Fluid viscosity (B) Surface temperature 

 vμÁ £õSzußø©  ÷©Ø£μ¨¦ öÁ¨£{ø» 

(C) Free stream velocity (D) Surface area 
 C»Á\ ìmŸ® ÷ÁP®  ÷©Ø£μ¨¦ £Sv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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35. For a long Fin with negligible heat loss at its tip, what is the
condition of the temperature at the tip compared to the temperature
at the base? 
Auß ~Û°À ªPU SøÓÁõÚ öÁ¨£ CÇ¨¦hß Ti¯ }sh xk¨¦US, 
Ai¨£Sv°À EÒÍ öÁ¨£ {ø»²hß J¨¤k® ÷£õx ~Û°À EÒÍ 
öÁ¨£ {ø»°ß {ø» GßÚ? 

(A) Higher than the base temperature  
 Ai¨£øh öÁ¨£{ø»ø¯  Âh AvP®  

(B) Equal to the base temperature 

 Ai¨£øh öÁ¨£{ø»US \©® 

(C) Lower than the base temperature 
 Ai¨£øh öÁ¨£{ø»ø¯ Âh SøÓÁõP 

(D) It varies depending on the length of the Fin 
 Cx xk¨¤ß }Ízøu¨ ö£õÖzx ©õÖ£k® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

36. The dimensionless parameter Gr (Grashof number) is significant in 
heat transfer problems involving  
£›©õn©ØÓ AÍÄ¸ Gr (Grashof Gs) öÁ¨£ £›©õØÓ ]UPÀPÎÀ 
SÔ¨¤hzuUPx. 

(A) Forced convection only 
 Pmhõ¯ öÁ¨£a\»Ú® ©mk÷©  

(B) Neither forced nor free convection 

 Pmhõ¯® AÀ»x C»Á\ öÁ¨£a\»Ú® CÀø» 

(C) Both forced and free convection 
 Pmhõ¯ ©ØÖ® C»Á\ öÁ¨£a\»Ú® 

(D) Free convection only 
 C»Á\ öÁ¨£a\»Ú® ©mk÷© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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37. In a one dimensional steady-state heat conduction problem, if the
temperature distribution is given by xxT 5100)( += , what is the 
temperature at 10=x m? 
J¸ £›©õn {ø»¯õÚ öÁ¨£U PhzuÀ ]UP¼À, öÁ¨£{ø» Â{÷¯õP® 

xxT 5100)( +=   BÀ öPõkUP¨£mhõÀ 10=x m À öÁ¨£{ø» GßÚ? 

(A) 50°C (B) 0°C 

(C) 100°C (D) 150°C 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

38. The general form of the Laplace equation in steady state two
dimensions is given by 
{ø»¯õÚ {ø» Cμsk £›©õn[PÎÀ »õ¨÷»ì \©ß£õmiß ö£õxÁõÚ 
ÁiÁ® 

(A) 0
2

2

2

2
=

∂
∂+

∂
∂

y
T

x
T

 (B) Tk
t
T 2

2
∇=

∂
∂  

(C) 0
2

2

2

2
=+

∂
∂+

∂
∂

Q
y
T

x
T

 (D) T
t
T 2∇=

∂
∂ α  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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39. In a one-dimensional steady-state heat conduction problem, thermal
resistance (Rt) is defined as 
J¸ £›©õn {ø»¯õÚ – {ø» öÁ¨£ PhzuÀ ¤μa\øÚ°À, öÁ¨£ 

Gvº¨¦ (Rt) GÆÁõÖ Áøμ¯ÖUP¨£kQÓx? 

(A) 
KA
L

Rt =  (B) 
L

KA
Rt =  

(C) 
T

Q
Rt Δ

=  (D) 
Q
L

Rt =  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

40. In the electrical analogy for heat transfer, which parameter is
analogous to electrical current? 
öÁ¨£ £›©õØÓzvØPõÚ ªß J¨¦ø©°À, ªß÷ÚõmhzvØS J¨£õÚ 
AÍÄ¸ Gx? 

(A) Temperature (B) Heat transfer rate 

 öÁ¨£{ø»  öÁ¨£ £›©õØÓ Ãu® 

(C) Thermal Resistance (D) Voltage 
 öÁ¨£ Gvº¨¦  ªßÚÊzu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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41. Which leadership style can be used if the subordinate, are highly
educated, brilliant and possess good sense of responsibility? 
RÌ{ø»¨ £o¯õÍºPÒ AvP©õP £izuÁºPÒ, ¦zv\õ¼PÒ ©ØÖ® |À» 
ö£õÖ¨¦nºøÁU öPõsi¸¢uõÀ G¢u uø»ø©zxÁ £õoø¯¨ 
£¯ß£kzu»õ® 

(A) Authoritarian Leadership 
 \ºÁõvPõμz uø»ø©  

(B) Democratic Leadership 

 áÚ|õ¯Pz uø»ø© 

(C) Laissez-Faire Leadership 
 ø»Pì L÷Áº uø»ø© 

(D) Self centered Leadership 
 _¯|»z uø»ø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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42. Which of the following statements are incorrect? 
¤ßÁ¸® TØÖPÎÀ Gx uÁÓõÚx? 

(i) Controlling is a discrete process of measuring actual results in 
relation to those planned. 

 Pmk¨£kzxuÀ Gß£x vmhªh¨£mhÁºPÐhÚõÚ EÓÄPÎÀ 
Esø©¯õÚ •iÄPøÍ AÍÂkÁuØPõÚ J¸ uÛzxÁ©õÚ 
ö\¯À•øÓ¯õS® 

(ii) Controlling is that workers activity where by worker compare 
actual performance against the planned one, find out deviation 
and take corrective action. 

 Pmk¨£kzxÁx Gß£x  öuõÈ»õÎ°ß ö\¯À£õk, A[S 
öuõÈ»õÎ vmhªmhvØS GvμõP Esø©¯õÚ ö\¯ÀvÓøÚ 
J¨¤mk ÁÈz÷uõßÓø» PshÔ¢x \›¯õÚ |hÁiUøP Gk¨£x. 

(iii) Controlling is a process which sets standards, measure job 
performance and take corrective action. 

 \›¯õÚ |hÁiUøP Gk¨£x Pmk¨£õk Gß£x {ø»¯õÚ AÍÃmk 
÷Áø» ö\¯ÀvÓøÚ Aø©US® ©ØÖ® \›¯õÚ |hÁiUøPPøÍ 
GkUS® J¸ ö\¯À•øÓõS® 

(A) (i) and (ii) 

 (i) ©ØÖ® (ii)   

(B) (ii) and (iii) 

 (ii) ©ØÖ® (iii) 

(C) (iii) and (i) 
 (iii) ©ØÖ® (i)   

(D) (i), (ii) and (iii) 
 (i), (ii) ©ØÖ® (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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43. Which of the following is not included in physical condition that
causes accidents? 
RÌPõq® ÂøhPÎÀ Gx Â£zxPÍõP C¸UPUTi¯ ö£õ¸Ò  {ø»°À 
÷\ºUP¨£hÂÀø»?   

(A) Moving object (B) Improper illumination 

 |P¸® ö£õ¸ÒPÒ  •øÓ¯ØÓ öÁÎa\® 

(C) Unsafe clothings (D) Improper guards 
 £õxPõ¨£ØÓ BøhPÒ  •øÓ¯ØÓ £õxPõ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

44. The Queuing model is specified as ( ) ( )[ ]edcba /:// , the symbols, 'b' 
and 'e' represents 
J¸ Á›ø\ ©õv› SÔ¨¤h¨£mkÒÍx ( ) ( )[ ]edcba /://  C[S ]ßÚ[PÒ 

b, e Gøu ¤μv{vzxÁ£kzxQÓx? 

(A) Inter-arrival time and capacity of the system 
 CøhÁ¸øP ÷|μ® ©ØÖ® Aø©¨¤ß vÓß  

(B) Number of servers and capacity of the system 

 ÷\øÁ¯P[PÎß GsoUøP ©ØÖ® Aø©¨¤ß vÓß 

(C) Inter-service time and queue discipline 
 ÷\øÁ ÷|μ® ©ØÖ® Á›ø\ JÊUP® 

(D) Queue discipline and number of servers 
 Á›ø\ JÊUP® ©ØÖ® ÷\øÁ¯P[PÎß GsoUøP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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45. Which of the following method used in operation research not
belongs to deterministic model? 
ö\¯À£õmk Bμõ´a]°À £¯ß£kzu¨£k® ¤ßÁ¸® •øÓPÎÀ Gx 
wº©õÚPμ©õÚ ©õv›ø¯a ÷\º¢uuÀ» 

(A) Linear programming (B) Assignment problems 

 ÷|›¯À {μ»õUP®  £o¯©ºzuÀ ]UPÀPÒ  

(C) Sequencing (D) Waiting line theory 
 Á›ø\•øÓ  Põzv›¨¦ ÷Põm£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

46. In a car servicing station, it takes exactly 20 minutes to service a
car. If average arrival rate of a car is 30 minutes. The average
waiting time of a car is _________. 
J¸ Põº ÷\øÁ {ø»¯zvÀ, Põº \ºÃì ö\´¯ \›¯õP 20 {ªh® BS®. 
J¸ Põ›ß \μõ\› Á¸øP 30 {ªh® GßÓõÀ Põ›ß \μõ\› Põzv¸¨¦ ÷|μ® 

(A) 20 min (B) 30 min 

 20 {ªh®  30 {ªh® 

(C) 40 min (D) 50 min 
 40 {ªh®  50 {ªh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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47. In which type of organisations, specialized people are employed
under the production superintendent? 
G¢u ÁøP {ÖÁÚ[PÎÀ {¦nzxÁ® Áõ´¢u |£ºPÒ EØ£zv 
÷©Ø£õºøÁ¯õÍ›ß RÌ £o¯©ºzu¨£kQÓõºPÒ. 

(A) Line organisation 
 Á› Aø©¨¦   

(B) Functional organisation 

 xøÓ Aø©¨¦ 

(C) Line and staff organisation 
 Á› ©ØÖ® £o¯õÍºPÎß Aø©¨¦ 

(D) Scalar organisation 
 ì÷P»õº Aø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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48. Match the following column A and Column B List I and List II
correctly and select your answer using the codes given below  : 
{ø» A  ©ØÖ® {ø» B BQ¯ÁØøÓ ö£õ¸zxP. 
 Column A   Column B 
 £mi¯À I    £mi¯À II 
(a) CPM  (p) Hungarian algorithm   
 CPM   í[÷P›¯ß AÀPõ›u® 
(b) PERT  (q) Vogel’s approximation   
 PERT   ÷ÁõíÀ AÀPõ›u® 
(c) Assignment Problem (r) Deterministic model  
 JxURk PnURk   wº©õÛUS® ©õv› 
(d) Transportation problem  (s) Probabilistic model  
 Ch©õØÓ PnURk    {PÌuPÄ ©õv› 

 (a) (b) (c) (d) 
(A)  p         q        r          s    
(B)   r         s         p         q 
(C)   s         r         q         p 
(D)   q         p        s          r 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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49. The activity which can be delayed without affecting the execution of 
the immediate succeeding activity is 
EhÚi ¤ßöuõhº ö\¯À£õmk {øÓ÷ÁØÓø» £õvUPõuuØS, G¢u 
ö\¯À£õmiøÚ uõ©u¨£kzu»õ®? 

(A) Total float (B) Free float 

 ö©õzu ªuøÁ  uøh°À»õ ªuøÁ 

(C) Independent float (D) Interference float 
 _u¢vμ ªuøÁ  SÖURmk ªuøÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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50. From the following statements, identify the event and activities 
¤ßÁ¸ÁÚÁØÖÒ {PÌÂøÚ²®, ö\¯À£õkPøÍ²® PshÔP. 

(i) Bring car back to house 
 Põøμ ÃmiØS öPõsk Áõ¸[PÒ 

(ii) Locate site 
 uÍzøu PshÔ²[PÒ 

(iii) Temperature measured 
 öÁ¨£{ø» AÍÂh¨£kÁx 
(iv) Heat treat the component 
 ö£õ¸ÒPøÍ öÁ¨£ ]Qaø\ ö\´Áx 

(v) Door framed fixed 
 PuÄ \mhP® \› ö\´¯¨£mhx 

(A) Event – 3, 4     Activity – 1, 2, 5 

 {PÌÄ – 3, 4    ö\¯¨£õk – 1. 2, 5    

(B) Event – 2, 5     Activity – 1, 3, 4 
 {PÌÄ – 2, 5     ö\¯¨£õk – 1, 3, 4 

(C) Event – 3, 5     Activity – 1, 2, 4 
 {PÌÄ – 3, 5     ö\¯¨£õk – 1, 2, 4 

(D) Event – 2, 4     Activity – 1, 3, 5 
 {PÌÄ – 2, 4    ö\¯¨£õk – 1, 3, 5 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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51. Which statement is/are correct? 
G¢u TØÖ \›¯õÚx?  

The transportation algorithm is not very useful to solve assignment 
model because of 
iμõßì÷£õºm÷håß ©õv› Aø\ßmö©ßm ©õv›US wºÄ Põn 
£¯ß£kzuxÁvØS Põμn® 

(i) Degeneracy 
 iöáÚμê 

(ii) There will be n assignments instead of 12 −n  
 12 −n  £v»õP n JxURk C¸US® 

(A) (i) only 

 (i) ©mk®   

(B) (ii) only 

 (ii) ©mk® 

(C) Both (i) and (ii) 
 (i) ©ØÖ® (ii)   

(D) Neither (i) nor (ii) 
 (i) ©ØÖ® (ii) \›°Àø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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52. Which of the following statement is/are correct? 
¤ßÁ¸® TØÖPÎÀ GøÁ \›¯õÚ TØÖ GÚ PshÔP. 

(i) Cycle counting provides a system of checks and balances to 
ensure the inventory records in the inventory management. 

 \μUS ÷©»õsø©°¾ÒÍ \μUS £vÄPøÍ \›£õºUPÄ® \©ß 
ö\´¯Ä® _ÇØ] PnURk •øÓ £¯ß£kzu£kQÓx. 

(ii) Regular cycle counting is performed on class C items. 
 öuõha]¯õÚ _ÇØ] PnURhõÚx, ÁS¨¦ C  ö£õ¸mPÐUS 

÷©ØöPõÒÍ¨£kQÓx. 

(A) (i) alone 

 (i) ©mk® \›   

(B) (ii) alone 

 (ii) ©mk® \› 

(C) Both (i) and (ii) 
 (i) ©ØÖ® (ii) \›   

(D) Neither (i) nor (ii) 
 (i) ©ØÖ® (ii) \›°Àø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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53. Which of the following formula is/are correct? 
¤ßÁ¸ÁÚÁØÖÒ GøÁö¯À»õ® \›¯õÚ `zvμ©õS®? 

(i) Maximum stock level = Re-order level + Re-order annuity + 
(Minimum consumption × Minimum Re-ordering period)  

(ii) Minimum stock level = Re-order level + (Normal consumption 
× Normal Re-ordering period) 

  

(A) Only (i) 

 (i) ©mk®   

(B) Only (ii) 

 (ii) ©mk® 

(C) Both (i) and (ii) 
 (i) ©mk® (ii) \›   

(D) Neither (i) nor (ii) 
 (i) ©mk® (ii) \›°Àø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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54. The steps in the ABC analysis are 
¤ßÁ¸® ABC £S¨£õ´Âß £iPøÍ •øÓ¯õP Á›ø\¨£kzxP.  

(i) Sort by decreasing order of impact 
 uõUPzvß Á›ø\ø¯U SøÓ¨£uß ‰»® Á›ø\¨£kzuÄ® 

(ii) Sort items into Buy classes 
 ö£õ¸mPøÍ Áõ[S® ÁS¨¦PÍõP Á›ø\¨£kzuÄ® 

(iii) Analyze classes 
 ¤›¢u ÁS¨¦PøÍ £S¨£õ´Ä ö\´uÀ 
(iv) Calculate the sales impact 
 ÂØ£øÚ uõUPzøu PnUQkuÀ 
(v) Identify the objective 
 SÔ÷PõøÍ Aøh¯õÍ® PõnÄ® 
(vi) Collect data 
 uμÄPøÍ ÷\P›UPÄ® 

Arrange in a correct sequence 

(A) (vi) – (v) – (iv) – (i) – (iii) – (ii)  

(B) (vi) – (v) – (i) – (iv) – (iii) – (ii) 

(C) (v) – (vi) – (i) – (iv) – (ii) – (iii) 

(D) (v) – (vi) – (iv) – (i) – (ii) – (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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55. Which of the following does not come under holding costs? 
¤ßÁ¸ÁÚÁØÖÒ GøÁ £μõ©›¨¦ ö\»ÂÀ Áμõx? 

(A) Warehousing fees (B) Damage 

 ö£õ¸ÒPÎß Qh[QØPõÚ  ÷\u® 
 Pmhn® 

(C) Insurance (D) Inventory obsolescence 
 Põ¨¥k  \μUS ÁÇUPØÖ¨ ÷£õQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

56. In a two bin system when will a fresh supply demand is created and
submitted to the purchasing department? 
Cμsk öuõmi Aø©¨¤À, J¸ ¦v¯ Â{÷¯õP ÷uøÁ, E¸ÁõUP¨£mk, 
öPõÒ•uÀ xøÓUS G¨ö£õÊx \©º¨¤UP£h ÷Ásk®? 

(A) When the goods in the first bin runs out and second bin full. 
 •uÀ öuõmi°À EÒÍ ö£õ¸mPÒ wº¢x, CμshõÁx öuõmi 

{μ®¦® ÷£õx  

(B) When the goods in the first bin full and second bin runs out. 
 •uÀ öuõmi°À EÒÍ ö£õ¸mPÒ {μ®¤, CμshõÁx öuõmi 

{μ®£õu ÷£õx 

(C) When the goods in both the bin full 
 Cμsk öuõmi°¾® EÒÍ ö£õ¸mPÒ {μ®¦®÷£õx 

(D) When the goods in both the bin run out 
 Cμsk öuõmi°¾® EÒÍ ö£õ¸mPÒ {μ®£õu÷£õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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57. Potential disadvantage of the First Come First Served (FCFS)
scheduling method 
L£ºŸìm&P®, L£ºìm\ºÆ (FCFS) vmhªhÀ •øÓ°ß \õzv¯©õÚ 
SøÓ£õk GßÚ? 

(A) High complexity 
 AvP ]UPÀ  

(B) Potential for increased tardiness 

 uõ©uzøu AvP›US® vÓß 

(C) Equal treatment of all jobs 
 AøÚzx ÷Áø»PøÍ²® \©©õP |hzxÁx 

(D) Flexibility in scheduling 
 vmhªku¼À ö|QÌÄz ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

58. Flow process charts serve the purpose of 
Kmh ö\¯À•øÓ ÂÍUP¨£h[PÒ GßÚ ÷|õUPzøu §ºzv ö\´QßÓÚ? 

(A) Recording employee attendance 
 FÈ¯ºPÎß Á¸øPø¯ £vÄ ö\´uÀ  

(B) Visualizing the sequence of operations in a process 

 J¸ ö\¯À£õmiÀ ö\¯À£õkPÎß Á›ø\ø¯ Põm]¨£kzxuÀ 

(C) Calculating production costs 
 EØ£zv ö\»ÄPøÍU PnUQkuÀ 

(D) Measuring worker satisfaction 
 öuõÈ»õÍºPÎß v¸¨vø¯ AÍÂkuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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59. The tool is used in method study to eliminate unnecessary steps and
improve work methods 
÷uøÁ¯ØÓ £iPøÍ APØÖÁuØS® ÷Áø» •øÓPøÍ ÷©®£kzxÁuØS® 
P¸Â•øÓ B´ÂÀ £¯ß£kzxÁx 

(A) Time study (B) Work sampling 

 ÷|μ B´Ä  ÷Áø» ©õv› 

(C) Flow diagram (D) Control chart 
 Kmh Áøμ£h®  Pmk¨£õmk ÂÍUP¨£h® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

60. The key purpose of pre-determined motion time systems (PMTS)
is to 
•ßÚ÷μ wº©õÛUP¨£mh C¯UP ÷|μ Aø©¨¤ß •UQ¯ ÷|õUP® 

(A) Measure machine performance 
 C¯¢vμ ö\¯ÀvÓøÚ AÍÂkuÀ  

(B) Set standard times based on predefined motion data 

 •ß Áøμ¯ÖUP¨£mh C¯UPz uμÄPÎß Ai¨£øh°À {ø»¯õÚ 
÷|μ[PøÍ Aø©zuÀ 

(C) Evaluate worker satisfaction 
 öuõÈ»õÍºPÎß v¸¨vø¯ ©v¨¥k ö\´uÀ 

(D) Estimate production output 
 EØ£zv ©v¨¥k 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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61. Which of the following statements is/are true? 
¤ßÁ¸® TØÖUPÎÀ Gx \›¯õÚx? 

(i) P and nP charts cannot use limit gauges. 
 P ©ØÖ® nP ÂÍUP¨£h[PÒ Áμ®¦ AÍÂPøÍ¨ £¯ß£kzu 

•i¯õx 

(ii) P charts are difficult to understand. 
 P ÂÍUP¨£h[PøÍ¨ ¦›¢x öPõÒÁx PiÚ® 

(iii) P charts cannot recognize different degrees of defectiveness in 
units. 

 P ÂÍUP¨£h® A»SPÎÀ EÒÍ öÁÆ÷ÁÖ AÍÄPÎÀ 
SøÓ£õmøh Aøh¯õÍ® Põn •i¯õx 

(A) Only (i) 

 (i) ©mk®   

(B) Only (ii) 

 (ii) ©mk® 

(C) Only (iii) 
 (iii) ©mk®   

(D) All the statements are true 
 AøÚzx TØÖPÐ® \› 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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62. Which of the statements is/are most appropriate for Kaizen? 
¤ßÁ¸® TØÖUPÎÀ Gx ‘Kaizen’ US ªPÄ® ö£õ¸zu©õÚx? 

(i) Small projects, no investment, elimination of waste. 
 ]Ô¯ vmh[PÒ, •u½k CÀø», PÈÄPøÍ APØÖuÀ 

(ii) Small projects, no investment, statistical tools. 
 ]Ô¯ vmh[PÒ, •u½k CÀø», ¦ÒÎÂÁμ P¸ÂPÒ 

(iii) Large projects, no investment, elimination of waste. 
 ö£›¯ vmh[PÒ, •u½k CÀø», PÈÄPøÍ }USuÀ 

(iv) Large projects, large investment, statistical tools. 
 ö£›¯ vmh[PÒ, ö£›¯ •u½k, ¦ÒÎ°¯À P¸ÂPÒ 

(A) Statements (i) and (ii) 

 TØÖUPÒ (i) ©ØÖ® (ii)   

(B) Statement (i) Only 

 TØÖ (i) ©mk® 

(C) Statements (i), (ii) and (iii) 
 TØÖUPÒ (i), (ii) ©ØÖ® (iii)   

(D) Statements (ii) and (iii) 
 TØÖUPÒ (ii) ©ØÖ® (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



 

399–Mechanical Production    
Manufacturing Engineering 
 

42

63. Which of the following statements is/are true? 
¤ßÁ¸® TØÖPÎÀ Gx/GøÁ \›¯õÚx? 

(i) Quality assurance deals with activities which aim at 
customers satisfaction. 

 uμ EzuμÁõu® Gß£x ÁõiUøP¯õÍ›ß v¸¨vø¯ ÷|õUP©õPU 
öPõsh |hÁiUøPPøÍU øP¯õÒQÓx 

(ii) Quality assurance deals with activities which prove that 
products and services meet the required quality standard. 

 uμ EzuμÁõu® Gß£x EØ£zvPÐ®  ÷\øÁPÐ® ÷uøÁ¯õÚ uμ 
{¯©[PøÍ §ºzv ö\´QßÓÚ Gß£øu {¹¤US® |hÁiUøPPøÍ 
øP¯õÒQÓx 

(iii) Quality assurance deals with controlling the quality of 
products by inspection. 

 uμ EÖv Gß£x B´ÄPÎß ‰»® ö£õ¸mPÎß uμzøu 
Pmk¨£kzxÁuõS® 

(A) Only statement (iii) 

 TØÖ (iii) ©mk®   

(B) Statements (ii) and (iii) 

 TØÖUPÒ (ii) ©mk® (iii) 

(C) Only statement (ii) 
 TØÖ (ii) ©mk®   

(D) Statements (i) and (iii) 
 TØÖUPÒ (i) ©mk® (iii) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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64. A Quality engineer to chart number of parts rejected every day.
Daily production rate fluctuates between 1000 to 1200 parts. The
engineer should use 
J¸ uμ¨ö£õÔ¯õÍº, JÆöÁõ¸ |õÐ® EØ£zv°À {μõP›UP¨£k® 
£õP[PÎß GsoUøPø¯  PÁÚzvÀ Gkzx öPõÒQÓõº vÚ\› EØ£zv 
ÂQu® 1000 •uÀ 1200 £õP[PÒ Áøμ. ö£õÔ¯õÍº £¯ß£kzu¨£h 
÷Ási¯ £mi¯À 

(A) U-charts (B) X-bar and R-charts 

 U-£mi¯À  X-£õº ©ØÖ® R £mi¯ÀPÒ 

(C) C-charts (D) P-charts 
 C £mi¯À  P-£mi¯À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

65. If the four strain gauges of a force measuring instrument are
connected in the form of a full bridge, the bridge output is 
J¸ Âø\ø¯ AÍÂk® P¸Â°ß |õßS ìmöμ´ß ÷PäPÒ •Ê £õ»zvß 
ÁiÁzvÀ CønUP¨£mi¸¢uõÀ, ¤›mä AÄm¦m Gß£x 

(A) Directly proportional to the applied load 
 ö\¾zu¨£k® Âø\US ÷|º ÂQuõ\õμ®  

(B) Inversely proportional to the applied load 

 ö\¾zx¨£k® Âø\US ÷|º©õÓõÚ ÂQuõ\õμ® 

(C) Directly proportional to the square of the applied load 
 ö\¾zu¨£k® Âø\°ß \xμzvØS ÷|º ÂQuõ\õμ® 

(D) Inversely proportional to the square of the applied load 
 ö\¾zu¨£k® Âø\°ß \xμzvØS ÷|º©õÓõÚ ÂQuõ\õμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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66. In a prony brake dynamometer; 
J¸ ¨÷μõÛ ¤÷μU øhÚ÷©õ«mh›À, 

Engine power = 5 kw 
Gg]ß \Uv = 5 kw  

Engine rpm = 1200 rpm 
Gg]ß _ÇØ] ÷ÁP® = 1200 rpm   

Diameter of brake drum = 250 mm 
¤÷μU iμ® Âmh®= 250 mm 

Maximum force of spring balance = 100 N 
v¸S _¸Ò ÂÀ \©{ø»°ß AvP£m\ Gøh = 100 N 

Torque arm for the dynamometer is 

øhÚ÷©õ«mh¸UPõÚ •ÖUS }Í® PshÔ¯Ä® 

(A) 390 to 400 mm (B) 300 to 310 mm 

(C) 490 to 500 mm (D) 400 to 410 mm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

67. When a steel rod is heated, which of the following colours of the rod
indicates the highest temperature? 
GLS P®¤ø¯ `hõUS® ÷£õx, P®¤°ß ¤ßÁ¸® {Ó[PÎÀ Gx AvP 
öÁ¨£{ø»²øh¯ P®¤ø¯ SÔUQÓx? 

(A) Red (B) Orange 

 ]Á¨¦  Bμg_ 

(C) Yellow (D) White 
 ©g\Ò  öÁÒøÍ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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68. K-type thermocouple uses the following material combination for the
two wires 
K-ÁøP öuº÷©õP¨¤Ò Cμsk P®¤PÐUS ¤ßÁ¸® ö£õ¸Ò P»øÁø¯¨ 
£¯ß£kzxQÓx 

(A) Chromel - Constantan (B) Iron - Constantan 

 S÷μõ©À & Põßìhßhß  C¸®¦ & Põßìhßhß 

(C) Platinum - Rhodium (D) Chromel - Alumel 
 ¤ÍõmiÚ® & ÷μõi¯®  S÷μõ©À & A¾©À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

69. When a feature control frame with straightness tolerance is
associated with a size dimension 
÷|μõÚ \Q¨¦z ußø©²hß Ti¯ A®\UPmk¨£õmk \mhP® AÍÄ 
£›©õnzxhß öuõhº¦øh¯uõP C¸US® ÷£õx 

(A) The straightness tolerance zone applies to the surface. 
 ÷|μõÚ \Q¨¦zußø© ÷©Ø£μ¨¦US ö£õ¸¢x®  

(B) The straightness tolerance zone is parallel to the axis. 
 ÷|μõÚ \Q¨¦zußø© Aa_US Cøn¯õP EÒÍx 

(C) The straightness tolerance zone is parallel to the base. 
 ÷|μõÚ \Q¨¦zußø© AizuÍzvØS Cøn¯õP EÒÍx 

(D) The straightness tolerance applies to the median line of a 
cylinder or a median plane for a non-cylindrical feature. 

 ÷|μõÚ \Q¨¦zußø© E¸øÍ°ß Cøh{ø»U ÷PõmiØS AÀ»x 
E¸øÍ AÀ»õu A®\zvØS Cøh{ø» ©mh¨£μ¨¦US ö£õ¸¢x®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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70. The correct sequence of the processes in terms of lower to higher
surface roughness is 
¤ßÁ¸® ö\¯À•øÓPøÍ SøÓ¢u ÷©Ø£μ¨¦ Pμk•μhõÚ ußø©°¼¸¢x 
AvP ÷©Ø£μ¨¦ Pμk•μhõÚ ußø© E¸ÁõUS® Á›ø\ Gx? 

(A) Lapping, Grinding, Turning 
 ö»¨¤[, Qøμsi[, hºÛ[  

(B) Grinding, Lapping, Turning 

 Qøμsi[,ö»¨¤[, hºÛ[ 

(C) Turning, Grinding, Lapping 
 hºÛ[, Qøμsi[, ö»¨¤[ 

(D) Turning, Lapping, Grinding 
 hºÛ[, ö»¨¤[, Qøμsi[ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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71. Plateau honing is used to finish engine cylinder bore because 
÷©mk {»® ö©¸÷PØÖÁx Gß£x, Gßâß ]¼shº xøÍø¯ E¸ÁõUS® 
ö\¯À£õmiÀ CÖv ö\¯À•øÓ¯õP C¸¨£uØS Põμn®  

(A) The smooth surface can wash away the lubricant film. 
 ÷©mk {»® ö©¸÷PØÖÁx ‰»® ÷©ßø©¯õÚ ÷©Ø£μ¨ø£ 

E¸ÁõUP •i²® Cx ©\S Gsön´ £h»zøu PÊÂ Eμõ´øÁU 
SøÓUS®  

(B) Honing produces a rough surface. 
 ÷©mk {»® ö©¸÷PØÖuÀ Pμk•μhõÚ ÷©Ø£μ¨ø£ E¸ÁõUSQÓx  

(C) Plateau honing produces a surface with shallow peaks and 
valleys. 

 ÷©mk {»® ö©¸÷PØÖuÀ BÇ©ØÓ ]Pμ[PÒ ©ØÖ® £ÒÍzuõUSPÒ 
öPõsh J¸ ÷©Ø£μ¨ø£ E¸ÁõUSQÓx  

(D) Plateau honing produces a surface which holds lubricant oil 
and reduces friction. 

 ÷©mk{»® ö©¸÷PØÖuÀ ©\S Gsönø¯z uUPøÁzx, Eμõ´øÁU 
SøÓUS® ÷©Ø£μ¨ø£ E¸ÁõUSQÓx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

72. Flatness of a surface cannot be tested using 
J¸ ÷©Ø£μ¨¤ß umøh¯õÚ ußø©ø¯ Gøu¨ £¯ß£kzv ÷\õvUP 
•i¯õx? 

(A) Autocollimator (B) Electronic level 

 Bm÷hõ÷Põ¼÷©mhº  ªßÚq {ø» 

(C) Angle dekkor (D) CMM 
 ÷Põn® öhUPº   CMM 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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73. The correct imaging equation in a vision based inspection system is 
£õºøÁ Ai¨£øh°»õÚ B´Ä Aø©¨¤À Gx \›¯õÚ C÷©â[ \©ß£õk 
BS®?   

(A) 
distanceObject
1

distanceImage
1

lengthfocalLens
1 +=  

 
distanceObject
1

distanceImage
1

lengthfocalLens
1 +=   

(B) Lens focal length = Image distance + Object distance  

 ö»ßì SÂ¯ }Í® = £h yμ® + ö£õ¸Ò yμ® 

(C) 
distanceObject
1

distanceImage
1

lengthfocalLens
1 −=  

 
distanceObject
1

distanceImage
1

lengthfocalLens
1 −=  

(D) Lens focal length = Image distance – Object distance 
 ö»ßì SÂ¯ }Í® = £h yμ® – ö£õ¸Ò yμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

ö»ßì SÂ¯ }Í® £h yμ® ö£õ¸Ò yμ® 

ö»ßì SÂ¯ }Í® £h yμ® ö£õ¸Ò yμ® 
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74. Which of the following is true with respect to "datum" for CMMs? 
CMMPøÍ¨ ö£õ¸zu©miÀ ‘÷hmh®’ öuõhº£õÚ TÖPÎÀ, ¤ßÁ¸® G¢u 
TØÖ \›? 

(A) A datum need not have any geometric relationship to the 
toleranced feature 

 J¸ uμÄ \Q¨¦zußø© A®\zxhß G¢u ÁiÂ¯À öuõhº¦® 
öPõsi¸UP ÷Ási¯vÀø»  

(B) Datum is both ends of the part feature being measured. 
 ÷hmh® Gß£x £Sv A®\zvß C¸ •øÚPÎ¾® AÍÂh¨£kQÓx 

(C) Datum is the reference from which measurements are taken. 
 ÷hmh® Gß£x G[Q¸¢x AÍÃkPÒ GkUP¨£h ÷Ásk® Gß£x 

£ØÔ¯ SÔ¨¦ 

(D) Datum refers to the angles between features. 
 ÷hmh® Gß£x A®\[PÐUQøh÷¯ EÒÍ ÷Põnzøu SÔUQÓx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

75. Diffraction gratings are used in CMMs to _________. 
CMMPÎÀ øiL¨μõUåß Q÷μmi[ Hß £¯ß£kzu¨£kQÓx? 

(A) Capture the image of the component to be measured. 
 AÍÂh¨£h ÷Ási¯ TÖPÎß £hzøu ¤iUP   

(B) Measure the distance moved by the table/probe head in a 
particular direction. 

 SÔ¨¤mh vø\°À ÷©ø\/B´Ä uø» |Pºzu¨£k® yμzøu AÍÂh 

(C) Pick up coordinates by touching the component. 
 TÖPøÍz öuõkÁuß ‰»® BÒ TÖPøÍ ÷\P›UP  

(D) Identify the edges of the component. 
 TÖPÎß ÂÎ®¦PøÍ Aøh¯õÍ® Põn  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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76. Touch trigger probe is associated with 
öuõk yskuÀ B´Ä C¯¢vμ® G÷uõk öuõhº¦øh¯x? 

(A) Surface Roughness Tester 
 ÷©Ø£μ¨¦ ^ºø© ÷\õuøÚ C¯¢vμ®  

(B) Coordinate Measuring Machine (CMM) 

 CMM  

(C) Roundness Tester 
 Ámhzußø© ÷\õuøÚ C¯¢vμ®  

(D) Laser Interferometer 
 ÷»\º CßhºLö£÷μõ «mhº  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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77. Which of the following are true? 
¤ßÁ¸® TØÖPÎÀ Gx/GøÁ \›? 

(i) When the scale grating moves with respect to the index 
grating, the Moire fringes move at right angles to the direction 
of motion. 

 CsöhUì Q÷μmi[ ö£õÖzu©miÀ, ì÷PÀ Q÷μmi[ |P¸®÷£õx, 
÷©õ¯º ÂÎ®¦PÒ C¯UPzvß vø\US ö\[SzuõP |P¸®  

(ii) Decrease in the number of fringes on a component tested using 
an optical flat indicates increase in the height of air wedge. 

 B¨iPÀ ¤ÍõmøhU öPõsk ÷\õuøÚ ö\´²®÷£õx, ÂÎ®¦PÎß 
GsoUøP°À SøÓÄ Gß£x, PõØÖ CøhöÁÎ°ß E¯μzvÀ 
AvP›¨ø£U SÔUQÓx  

(A) (i) only 

 (i) ©mk®   

(B) (ii) only 

 (ii) ©mk® 

(C) Both (i) and (ii) 
 (i) ©ØÖ® (ii)   

(D) Neither (i) nor (ii) 
 (i) AÀ»x (ii) CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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78. The height of the gauge blocks to be kept below the roller of a
100 mm sine bar to set a 30° angle is __________. 
30° ÷Põnzøu Aø©UP, 100 ª.« ø\ß £õ›ß E¸øÍUS R÷Ç øÁUP¨£h 
÷Ási¯ ÷Pä ¤ÍõUQß E¯μ® GßÚ? 

(A) 100 mm (B) 50 mm 

 100 ª.«  50 ª.« 

(C) 70.71 mm (D) 86.6 mm 
 70.71 ª.«  86.6 ª.« 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

79. A gauge block combination is to be used in a laboratory whose
temperature is at 30°C. Compensating for the expansion of the
gauge blocks, the blocks to be chosen to get a theoretical (nominal)
dimension of 22.5 mm are ___________. 

Assume Coefficient of thermal expansion of gauge block is 10 × 10–6.

30°C öÁ¨£{ø» EÒÍ B´ÁPzvÀ, J¸ ÷Pä ¤ÍõU TÖ £¯ß£kzu¨£h 
÷Ásk®. ÷Pä ¤ÍõUQß Â›ÁõUPzøu Dk ö\´²® ÁøP°À, 22.5 ª.« 
÷Põm£õmk £›©õnzøu¨ ö£ÖÁuØSz ÷uº¢öukUP¨£k® ÷Pä 
¤ÍõUSPÒ GøÁ? 

(A) 1.008 mm, 1.490 mm, 20.000 mm 
 1.008 mm, 1.490 mm, 20.000 mm  

(B) 2.5 mm and 20.000 mm 

 2.5 mm ©ØÖ® 20.000 mm 

(C) 1.002 mm, 1.500 mm, 20.000 mm 
 1.002 mm, 1.500 mm, 20.000 mm 

(D) 1.00 mm, 1.500 mm, 20.000 mm 
 1.00 mm, 1.500 mm, 20.000 mm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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80. Which of the following statements is/are false? 
¤ßÁ¸® TØÖPÎÀ Gx uÁÓõÚx? 

(i) Hole basis system uses a ‘h’ hole with upper deviation zero. 
 xøÍ Ai¨£øh Aø©¨¦ ÷©À Â»PÀ ‘§äâ¯zxhß’ ‘h’ xøÍø¯¨ 

£¯ß£kzxQÓx.  

(ii) Shaft basis system uses a ‘h' shaft with upper deviation zero. 
 usk Ai¨£øh Aø©¨¦ ÷©À Â»PÀ ‘§äâ¯zxhß’ ‘h’ usøh¨ 

£¯ß£kzxQÓx  

(A) Both (i) and (ii) 

 (i) ©ØÖ® (ii)   

(B) (ii) only 

 (ii) ©mk® 

(C) (i) only 
 (i) ©mk®   

(D) Neither (i) nor (ii) 
 (i) AÀ»x (ii) CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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81. Which of the following statements best describes the effect of
increasing condenser pressure in a vapor compression refrigeration
system? 
¤ßÁ¸® G¢u AÔUøP¯õÚx  }μõÂ _¸UP SÎº£uÚ Aø©¨¤À 
ªß÷uUQ AÊzuzøu AvP›¨£uß ÂøÍøÁ ]Ó¨£õP ÂÁ›UQÓx? 

(A) It increases the COP of the system. 
 Cx Aø©¨¤ß ö\¯ÀvÓß SnPzøu (COP) AvP›UQÓx  

(B) It decreases the refrigerant flow rate required for cooling. 
 Cx SÎ¹mh¾US ÷uøÁ¯õÚ SÎº£uÚ Kmh ÂQuzøu 

SøÓUQÓx  

(C) It increases the work done by the compressor. 
 Cx P®¨μ\º ö\´²® ÷Áø»ø¯ AvP›UQÓx  

(D) It has no effect on the overall efficiency of the system. 
 Cx Aø©¨¤ß Jmk ö©õzu ö\¯ÀvÓÛÀ G¢u ÂøÍøÁ²® 

HØ£kzuõx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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82. In an evaporative cooling process, how does the dry bulb
temperature of the air change? 
BÂ¯õuÀ SÎ¹mk® ö\¯À£õmiÀ, PõØÔß E»º SªÌ öÁ¨£{ø» 
GÆÁõÖ ©õÖQÓx? 

(A) It increases  
 AvP›UQÓx  

(B) It remains constant 

 Cx {ø»¯õÚx 

(C) It decreases 
 SøÓQÓx  

(D) It fluctuates significantly 
 Cx Po\©õP ©õÖQÓx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

83. In the reversed Brayton Cycle, which component is responsible for
lowering the temperature of the refrigerant? 
uø»RÌ ¤øμmhß _ÇØ]°À, SÎ¹mi°ß öÁ¨£ {ø»ø¯ SøÓUP G¢u 
£õP® •UQ¯ £[S ÁQUQÓx?  

(A) Compressor (B) Heat exchanger 

 A•UQ  öÁ¨£¨ £›©õØÔ 

(C) Turbine (D) Expansion device 
 Âø\¯õÈ  Â›ÁõUP \õuÚ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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84. For same maximum peak pressure and same heat input 
J÷μ AvP£m\ Ea\ AÊzu® ©ØÖ® A÷u ÷Áø» EÒÏk C¸US® ÷£õx  

(A) dieseldualotto ηηη >>  (B) dualodiesel ηηη << tto  

(C) dieseldualotto ηηη <<  (D) dualodiesel ηηη >> tto  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

85. In a regenerative Brayton cycle, which component receives exhaust
gases to recover heat? 
«Ð¸ÁõUP® ö\´²® ¤÷μmhß _ÇØ]°À, öÁ¨£zøu «möhUP G¢u TÖ 
öÁÎ÷¯ØÓ Áõ²UPøÍ ö£ÖQÓx? 

(A) Compressor (B) Combustor 

 A•UQ  G›¨¤ 

(C) Regenerator (D) Turbine 
 «Ð¸ÁõUP®  Âø\¯õÈ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

86. For same peak pressure, peak temperature and same heat rejection
J÷μ Ea\ AÊzu®, Ea\ öÁ¨£{ø» ©ØÖ® J÷μ öÁ¨£ {μõP›¨¤ß ÷£õx

(A) dieseldualotto ηηη >>  (B) ttodiesel odual ηηη <<  

(C) dualdieselotto ηηη <<  (D) ttodual odiesel ηηη >>  

(E) Answer not known  
 Âøh öu›¯ÂÀø» 
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87. In the ideal efficiency of a diesel engine with compression ratio of
14 and the fuel cut-off is 5%. Determine the fuel cut-off ratio. 
J¸ j\À C¯¢vμzvß ]Ó¢u ö\¯À vÓÛÀ _¸UP ÂQu® 14 ©ØÖ® 
G›ö£õ¸Ò öÁmk 5% GÛÀ Auß G›ö£õ¸Ò öÁmk ÂQuzøu 
PshÔ¯Ä® 

(A) 1.45 (B) 1.65 

(C) 1.85 (D) 2.05 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

88. The efficiency of an otto cycle is 60% and γ = 1.5. What is the 
compression ratio?  
Bm÷hõ _ÇØ]°ß ö\¯ÀvÓß 60% ©ØÖ® γ = 1.5 GßÓõÀ Auß _¸UP 
ÂQu® GßÚ ? 

(A) 8.25 (B) 7.75 

(C) 6.75 (D) 6.25 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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89. The following results refer to a test on a petrol engine: 
¤ßÁ¸® •iÄPÒ J¸ ö£m÷μõÀ C¯¢vμzvÀ J¸ ÷\õuøÚø¯U 
SÔ¨¤kQßÓÚ : 

Indicated power = 30 kW 
_miUPõmh¨£mh \Uv = 30 kW 

Calorific value of the fuel used = 43900 kJ/kg 
£¯ß£kzu¨£k® G›ö£õ¸Îß P÷»õ›L¤U ©v¨¦ = 43900 kJ/kg 

Brake power = 26 kW 
¤÷μU \Uv = 26 kW 

Fuel per brake – Power hour = 0.35 kg 
J¸ ¤÷μU – £Áº ©o ÷|μzvØS G›ö£õ¸Ò = 0.35 Q÷»õ 

Calculate the indicated thermal efficiency 

_miUPõmh¨£mh öÁ¨£ ö\¯ÀvÓøÚU PnUQk[PÒ. 

(A) 28% (B) 25% 

(C) 27% (D) 26% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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90. What does the term "Stoichiometric mixture" refer to in combustion?
“ì÷hõa]÷¯õ ö©m›U P»øÁ” GßÓ ö\õÀ G›¨¤À GøuU SÔUQÓx ? 

(A) A mixture with excess fuel 
 AvP¨£i¯õÚ G›ö£õ¸Ò öPõsh P»øÁ 

(B) A mixture with excess air 

 AvP¨£i¯õÚ PõØÖ öPõsh P»øÁ 

(C) A mixture where fuel and air are in perfect proportions for 
complete combustion. 

 G›ö£õ¸Ò ©ØÖ® PõØÖ •Êø©¯õÚ G›¨¦UPõÚ \›¯õÚ ÂQuzvÀ 
C¸US® P»øÁ 

(D) A mixture that results in incomplete combustion. 
 •Êø©¯øh¯õu G›¨¦ ÂøÍÂUS® P»øÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

91. In an internal combustion engine, during the compression stroke 
the heat rejected to the cooling water is 50 kJ/kg and the work input
is 100 kJ/kg. Calculate the change in internal energy of the
working fluid. 
J¸ EÒ G›¨¦ C¯¢vμzvÀ, _¸UP ìm÷μõUQß ÷£õx SÎ¹mk® 

usp¸US {μõP›UP¨£k® öÁ¨£® 50 kJ/kg ©ØÖ® ÷Áø» EÒÏk 

100 kJ/kg BS®. ÷Áø» ö\´²® vμÁzvß EÒ BØÔ¼À HØ£k® 
©õØÓzøuU PnUQk[PÒ. 

(A) 60 kJ/kg (B) 50 kJ/kg 

(C) 70 kJ/kg (D) 80 kJ/kg 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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92. The term “availability” in thermodynamics refers to: 
öuº÷©õ øhÚªUêÀ “QøhUS® ußø©” GßÓ ö\õÀ Gøu SÔUQÓx ? 

(A) The total energy in a system. 
 J¸ Aø©¨¤À EÒÍ ö©õzu BØÓÀ  

(B) The portion of energy that can be converted into work. 
 ÷Áø»¯õP ©õØÓUTi¯ BØÓ¼ß £Sv 

(C) The amount of energy lost due to irreversibility. 
 «Í •i¯õuuõÀ CÇ¢u BØÓ¼ß AÍÄ 

(D) The mass of the working substance. 
 ÷Áø» ö\´²® ö£õ¸Îß {øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

93. What is the critical point in a phase diagram? 
J¸ Pmh Áøμ£hzvÀ •UQ¯©õÚ ¦ÒÎ Gß£x GßÚ? 

(A) The temperature and pressure where the substance solidifies. 
 ö£õ¸Ò vh¨£kzx® öÁ¨£{ø» ©ØÖ® AÊzu®  

(B) The point at which all three phases coexist. 
 ‰ßÖ Pmh[PÐ® Cøn¢v¸US® ¦ÒÎ 

(C) The temperature and pressure above which the liquid and gas 
phases are indistinguishable. 

 vμÁ ©ØÖ® Áõ² {ø»PÒ ¤›zuÔ¯ •i¯õu öÁ¨£{ø» ©ØÖ® 
AÊzu® 

(D) The maximum temperature a substance can reach. 
 J¸ ö£õ¸Ò Aøh¯UTi¯ AvP£m\ öÁ¨£{ø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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94. If a reversed heat pump operates between a hot reservoir at 350 k
and a cold reservoir at 250 k, what is the maximum possible COP? 
350 k CÀ `hõÚ }ºz÷uUPzvØS®, 250 k CÀ SÎº¢u }ºz÷uUPzvØS® 

Cøh°À uø»RÌ öÁ¨£ £®¨ C¯[QÚõÀ, AvP£m\ COP GßÚ? 

(A) 0.71 (B) 1.40 

(C) 2.00 (D) 3.50 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

95. A Carnot engine operates between a hot reservoir at 600 k and a
cold reservoir at 300 k. What is the efficiency of the engine? 
600 k CÀ `hõÚ }º ÷uUPzvØS® 300 k CÀ SÎº¢u }º ÷uUPzvØS® 
Cøh°À J¸ Põº÷Úõm C¯¢vμ® C¯[SQÓx. C¯¢vμzvß ö\¯ÀvÓß 
GßÚ? 

(A) 0.25 (B) 0.33 

(C) 0.75 (D) 0.50 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

96. Which of the following processes is NOT part of the ideal Carnot 
cycle? 
¤ßÁ¸® ö\¯À•øÓPÎÀ Gx ]Ó¢u Põº÷Úõm _ÇØ]°ß £Sv¯õP 
CÀø»? 

(A) Isothermal expansion (B) Adiabatic expansion 

 \©öÁ¨£ Â›ÁõUP®  Ai¯õ£õiU Â›ÁõUP® 

(C) Isothermal compression (D) Isochoric process 
 \©öÁ¨£ _¸UP®  I÷\õ÷Põ›U ö\¯À•øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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97. What is the efficiency of a heat engine that absorbs 600 J of heat
from a hot reservoir and does 200 J of work? 
`hõÚ }ºz÷uUP¼¸¢x 600 J öÁ¨£zøu EÔg] 200 J ÷Áø» ö\´²® 
öÁ¨£ C¯¢vμzvß ö\¯ÀvÓß GßÚ? 

(A) 33.3% (B) 50% 

(C) 66.7% (D) 75% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

98. In a system does 150 J of work on its surroundings and has a
decrease in internal energy of 100 J, how much heat was exchanged
with the system? 
J¸ Aø©¨¦ Auß _ØÖ¨¦Ó[PÎÀ 150 J ÷Áø» ö\´x 100 J Cß EÒ 
BØÓÀ SøÓ¢uõÀ, Aø©¨¦hß GÆÁÍÄ öÁ¨£® £›©õØÓ¨£mhx 

(A) 100 J (B) 50 J 

(C) –100 J (D) –50 J 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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99. In the context of the first law of thermodynamics, what does the
equation ΔU = Q – W ? 
öÁ¨£ C¯UPÂ¯¼ß •uÀ Âv°ß `Ç¼À, ΔU = Q – W ß 
¤μv{vzxÁ®? 

(A) The relationship between pressure and volume. 
 AÊzu® ©ØÖ® PÚAÍÄ Cøh÷¯ EÓÄ  

(B) The change in internal energy of a system. 
 J¸ Aø©¨¤ß EÒ BØÓ¼À ©õØÓ® 

(C) The conservation of man in a closed system. 
 ‰i¯ Aø©¨¤À {øÓø¯ £õxPõzuÀ 

(D) The kinetic energy of particles in a substance. 
 J¸ ö£õ¸ÎÀ EÒÍ xPÒPÎß C¯UP BØÓÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

100. What does the term “entropy” refer to in thermodynamics? 
öÁ¨£ C¯UPÂ¯¼À “Gßm÷μõ¤” GßÓ ö\õÀ GøuU SÔUQÓx? 

(A) A total energy of a system. 
 J¸ Aø©¨¤ß ö©õzu BØÓÀ  

(B) The measure of disorder of randomness in a system. 
 J¸ Aø©¨¤À ÷PõÍõÖ AÀ»x ^μØÓ ußø©°ß AÍÃk 

(C) The energy required to change the temperature of a substance.
 J¸ ö£õ¸Îß öÁ¨£{ø»ø¯ ©õØÓ ÷uøÁ¯õÚ BØÓÀ 

(D) The heat content of a system at constant pressure. 
 {ø»¯õÚ AÊzuzvÀ J¸ Aø©¨¤ß öÁ¨£ EÒÍhUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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101. A round hole of 12 mm in diameter is being produced in a titanium-
alloy block by electrochemical machining. Using a current density of
5A/mm2, estimate the time required for machining a 15 mm hole. 
Assume the efficiency as 92% material constant C can be taken as
1.5 mm2/A.min. 
12 ª« Âmh® öPõsh Ámh xøÍ øhmhõÛ¯® P»øÁ°À G»Um÷μõ 
öPªUPÀ ö©]Û[ ‰»® u¯õ›UP¨£kQÓx. u¯õ›US® ÷£õx 

E£÷¯õQUP£k® ªß Ahºzv 5 A/mm2, 15ª« BÇ® öPõsh xøÍø¯ 
xøÍ°kÁuØUS BS® ÷|μzøu PnUQkP ö\¯À vÓß 92% GÚ öPõÒP. 

{ø»¯õÚ C 1.5 ª«
2
/Amin GÚ öPõÒP. 

(A) 1.17 min (B) 1.01 min 

(C) 2.17 min (D) 4.17 min 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

102. In abrasive-jet machining process which is not used as a carrier gas?
]μõ´¨¦ uõøμ G¢vμÂøÚ°À ¤ßÁ¸® G¢u Phzv Áõ² £¯ß£kzu 
£kÁvÀø» 

(A) Air (B) CO2 

 PõØÖ  CO2 

(C) N2 (D) O2 
 N2  O2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

103. For machining a thread which of the following G code is used? 
v¸Põo öÁmkÁuØS £¯ß£k® G SÔ±k GßÚ? 

(A) GO2 (B) GO3 

(C) G33 (D) G64 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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104. If it is assumed that the cutting force on the grain is proportional to
the cross sectional area of the undeformed chip, grain force is
proportional to 
]μõ´ ö£õ¸Îß «x öÁmk Âø\¯õÚx ]øuUP¨£hõu ]¨ 
]μõ´ö£õ¸Îß SÖUS öÁmk¨ £SvUS ÂQuõ\õμõ©õP C¸US® GßÖ 
P¸vÚõÀ, 

(A) 
D
dV

ν
 (B) dV  

 
D
dV

ν
  dV  

(C) Grain Force 
D
d

V
να  (D) DV  

 ]μõ´ö£õ¸Ò \Uv 
D
d

V
να   DV  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

105. __________ Chucks are used for machining heavy work pieces.  
––––––––––––  \U PÚ©õÚ G¢vμ £oPøÍ ö\´¯¨ £¯ß£kQÓx 

(A) Three jaw  

 ‰ßÖ _ÇØ\U 

(B) Both (A) and (C) 
 |õßS _ÇØ\U ©ØÖ® ‰ßÖ _ÇØ\U    

(C) Four jaw  
 |õßS _ÇØ\U 

(D) Neither (A) nor (C) 
 (A) ©ØÖ® (C) CÀø»   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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106. The typical production rate of drilling is in the range ________. 
xøÍ°k® ö\¯À£õmiß ÷£õx ÁÇUP©õÚ EØ£zv ÂQu® ––––––––––––
Áμ®¤À EÒÍx 

(A) Very low to low (B) Very low 

 ªP SøÓÄ •uØ SøÓÄ  ªPÄ® SøÓÄ 

(C) Low to medium (D) Medium to high 
 SøÓÄ •uÀ |kzuμ®  |kzuμ® •uÀ AvP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

107. __________ are placed inside hollow or tubular work pieces and are
used to hold work pieces that require machining on both ends or on 
their cylindrical surfaces. 
–––––––––––– öÁØÖ AÀ»x SÇõ´ ÷Áø»¨ö£õ¸Îß EÒ÷Í 
øÁUP¨£mk, C¸ •øÚPÎ¾®, AÀ»x AÁØÔß E¸øÍ¨ £μ¨¦PÎ¾® 
G¢vμ ö\´£õmiØS £oUP¸ÂPøÍ ¤izxU öPõÒÍ G¢u E£Pμn® 
£¯ß£kQÓx. 

(A) Chucks (B) Collet 

 \U  ÷Põö»m 

(C) Face plates (D) Mandrels 
 •P¨¦ umk  ©õsmμÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

108. The clearance angle of broaching ranges from 1° to  
¨÷μõaPÎß CøhöÁÎ ÷Põn® Áμ®¦ 1° •uÀ  

(A) 5° (B) 6° 

(C) 3° (D) 4° 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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109. In Welded structures, what does the term "Weld throat" refer to? 
£ØÓøÁUP¨£mh Aø©¨¤À “£ØÓøÁ¨¦ öuõsøh” GßÓ ö\õÀ GøuU 
SÔUQÓx? 

(A) The length of the weld. 
 £ØÓøÁ¨¤ß }Í®  

(B) The effective depth of the weld. 
 £ØÓøÁ¨¤ß £¯ÝÒÍ BÇ® 

(C) The width of the weld. 
 £ØÓøÁ¨¤ß AP»® 

(D) The angle of the weld. 
 £ØÓøÁ¨¤ß ÷Põn® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

110. What is the primary purpose of preheating before welding? 
£ØÓøÁ¨¤ØS •ß `hõUSÁuß •ußø© ÷|õUP® GßÚ? 

(A) To improve appearance 
 ÷uõØÓzøu ÷©®£kzu  

(B) To prevent cracking 

 Â›\À HØ£kÁøuz ukUP 

(C) To increase strength 
 Á¼ø©ø¯ AvP›UP 

(D) To reduce weld time 
 £ØÓøÁ¨¦ ÷|μzøu SøÓUP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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111. The reduction in the refractoriness of the sand leads to ________.  
Áõº¦ ©n¼ß öÁ¨£® uõ[S® vÓß SøÓÁx GuØS ÁÈÁSUQÓx. 

(A) Metal penetration (B) Wall thickness variation 

 E÷»õP Fk¸ÁÀ  Áõº¨¦ ui©ß ÷ÁÖ£õk 

(C) Sand fusion (D) Mould dilatation 
 ©nÀ CønÄ  Aa_ ÁiÁ ÷ÁÖ£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

112. Assume that two 1.5 mm thick steel sheets are being spot welded at
a current of 5500 A and current flow time t = 0.15 s. Using 
electrodes 6 mm in diameter, estimate the amount of heat
generated. The effective resistance can be taken as 250 μΩ. 
Cμsk 1.5 mm ui©ÚõÚ GLS uPkPÒ 5500 A ªß÷Úõmhv¾®, 

t = 0.15 s ªß÷Úõmh ÷|μzv¾® ì£õm öÁÀi[ ö\´¯£kQßÓÚ 

GÚUöPõÒP. öÁÀi[ ö\¯À•øÓ°À 6 mm Âmh® öPõsh ªß•øÚPÒ 
£¯ß£kzu£kQÓx GÛÀ, E¸ÁõUP£k® öÁ¨£zøu ©v¨¥k ö\´P. 

£¯ÝÒÍ Gvº¦ 250 μΩ. GÚ öPõÒP  

(A) 4500 J (B) 3423 J 

(C) 2500 J (D) 1134 J 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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113. Why a metal gets hardened when worked below the recrystalisation 
temperature?  
©Ö£iP©¯©õUPÀ öÁ¨£{ø»US R÷Ç ÷Áø» ö\´²® ÷£õx J¸ E÷»õP® 
Hß PiÚ©õQÓx? 

(A) It leads to grain growth 
 Cx T» ÁÍºa]US ÁÈÁSUQÓx  

(B) It gets strain hardened 

 Cx ]øuÄ PiÚ©øhQßÓx 

(C) It alters the chemistry 
 Cx ÷Áv°¯ø» ©õØÖQÓx 

(D) It increases the dislocation density 
 Cx Ch¨ö£¯ºa] Ahºzvø¯ SøÓUQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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114. In sheet metal working, the spring back increase when 
P : Ratio of bend radius to sheet thickness is small. 
Q : Young’s modulus of the sheet is low. 
R : Yield strength of the sheet is high. 
S : Tension is applied during bending. 
E÷»õPuõÒ ÷Áø»°À, ì¤›[ ÷£U G¨ö£õÊx AvP›UQÓx? 

P : ÁøÍÄ Bμ® ©ØÖ® uõÒ ui©ß ÂQu® ]ÔuõP C¸US® ö£õÊx. 

Q : uõÎß ¯[Qì ©õk»ì SøÓÁõP C¸US® ö£õÊx.  

R : uõÎß ©P`À Á¼ø© AvP©õP C¸US® ö£õÊx. 

S : ÁøÍUS® ÷£õx CÊÂø\ £¯ß£kzu¨£k® ö£õÊx. 

(A) P, Q, R (B) Q, R 

(C) P, Q, S (D) P, R, S 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

115. The percentage of cold work when a cylindrical rod of 15.2 mm is
reduced to 12.2 mm is 
SÎº ÷Áø»°ß ÷£õx E¸øÍ ÁiÁ usk 15.2 ª« C¸¢x 12.2 ª« BP 
SøÓUP¨£k® ÷£õx Auß «x ö\´¯¨£k® uø»¯ØÓ ö\¯À£õmiß 
\uÃu® GßÚ 

(A) 63% (B) 82% 

(C) 10% (D) 36% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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116. Negative allowance to provided on the pattern to take care of  
©õv› ÁiÁzvÀ Gvº©øÓ öPõk¨£ÚÄ G¢u öPõk¨£ÚøÁ \›ö\´¯ 
ÁiÁø©UP¨£kQÓx? 

(A) Distortion allowance (B) Draft allowance 

 Â»PÀ öPõk¨£ÚÄ  ÁøμÄ öPõk¨£ÚÄ 

(C) Machining allowance (D) Shake allowance 
 C¯¢vμ öPõk¨£ÚÄ  Aø\zuÀ öPõk¨£ÚÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

117. The hot chamber die casting method is used to cast  
RÌUPsh G¢u E÷»õP[PøÍ Áõº¨£uØS `hõÚ AøÓ Aa_ Áõº¨¦ •øÓ 
£¯ß£kzu¨£kQÓx. 

(A) Brass 
 ¤zuøÍ  

(B) Magnesium 

 ö©UÜ]¯® 

(C) Aluminium 
 A¾ªÛ¯® 

(D) Alloys of lead, tin and zinc 
 D¯®, uPμ® ©ØÖ® xzu|õP® P»øÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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118. A solid cylinder if diameter D and height equal to D and a solid cube 
of side L are being Sand cast by using the same material. Assuming
there is not super heat in both the cases, the ratio of solidification
time of the cylinder to the solidification time of the cube is  
D Âmh® öPõsh vh E¸øÍ ©ØÖ® D US \©©õÚ E¯μ® ©ØÖ® £UP 

AÍÄ L öPõsh J¸ vh PÚ \xμ•® J÷μ ö£õ¸øÍ £¯ß£kzv ©nÀ 
Áõº¨¦ •øÓ°À ö\´¯¨£kQÓx. Cμsk {PÌÄPÎÀ |ßS öÁ¨£©õUPÀ 
CÀø» GÚU P¸vÚõÀ E¸øÍ°ß vh¨£kzx® ÷|μzvØS® PÚP\xμzvß 
vh¨£kzx® ÷|μzvØS® EÒÍ ÂQu®. 

(A) 
2









D
L

 (B) 
22








D
L  

(C) 
22








L
D

 (D) 
2









L
D

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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119. Select the correct answer using the codes given below : 
£mi¯¼À öPõkUP¨£mkÒÍ SÔ±kPÒ ‰»® \›¯õÚ £vø» 
÷uº¢öukUPÄ®. 
 List I    List II 
 £mi¯À I     £mi¯À II 
(P) Automobile piston in  - 1. Pressure Die-casting 
 aluminium alloy 
 A¾ªÛ¯ P»øÁ°À    ¤μåº øh&Põìi[  
 Bm÷hõö©õø£À ¤ìhß 
(Q) Engine Crank shaft in   - 2. Gravity Die-casting 
 spheroidal graphite iron 
 ì¥μõ´hÀ QμõLø£m     ¦Â±º¨¦ øh&Põìi[  
 C¸®¤À Gg]ß Qμõ[U        
 ì\º¨m 
(R) Carburettor housing in  - 3. Sand casting 
 aluminium alloy 
 A¾ªÛ¯ P»øÁ°À     ©nÀ Áõº¨¦ •øÓ  
 Põº¦÷μmhº Ãk 
(S) Cast titanium blades  - 4. Precision investment casting
 Áõº¨¦ øhmhõÛ¯®     xÀ¼¯©õÚ •u½mk Áõº¨¦ 
 PzvPÒ 

      - 5. Shell moulding 
      öåÀ ÷©õÀi[ 

 (P) (Q) (R) (S) 
(A)  2  3  1  5 
(B)  3   2  1  5 
(C)  2  1  3  4 
(D)  4   1  2  3 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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120. Hardness of green sand mould increase with 
£aø\ ©nÀ Áõº¤ß PiÚzußø© Gøu ö£õÖzx AvP›UQÓx? 

(A) Increase in moisture content beyond 6 percent 
 Dμ¨£u® 6 \uÃuzvØS ÷©À AvP›zuÀ  

(B) Increase in permeability 

 Fk¸Á¼ß AvP›¨¦ 

(C) Decrease in permeability 
 Fk¸ÁÀ ußø© SøÓuÀ 

(D) Increase in both moisture and permeability 
 Fk¸ÁÀ ©ØÖ® Dμ¨£u® ußø© AvP›¨£õÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

121. If MOIIx = about x axis and 

   MOIIy = about y axis then 

MOI about z axis is given by 
xIx −  Aa]ß \hzxÁ v¸¨¦ vÓß, yIy −  Aa]ß \hzxÁ v¸¨¦ vÓß 

GÛÀ zI  I G¨£i GÊu»õ®? 

(A) yxz III +=  (B) zyx III −=  

(C) xyz III ×=  (D) yyxxzz III ×=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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122. The point of inflexion occurs in 
ÁøÍÄ¨¦ÒÎ HØ£kÁx 

(A) Simply supported beams only 
 GÎø©¯õÚ BuμÄ PØøÓPÒ EÒÍ EzvμzvÀ ©mk®  

(B) Cantilever beams only 

 Põsi½Áº EzvμzvÀ ©mk® 

(C) Continuous beams only 
 öuõhº]¯õÚ EzvμzvÀ ©mk® 

(D) Overhanging beams only 
 öuõ[S EzvμzvÀ ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

123. In the engineering stress-strain curve for mild steel, the ultimate 
tensile strength refers to 
÷»\õÚ GLSUPõÚ ö£õÔ°¯À AÊzu&v›¦ ÁøÍÂÀ CÖv CÊÂø\
Á¼ø© –––––––––– I SÔUQÓx 

(A) Yield stress (B) Proportional limit 

 ö|QÌ uøPÄ  ÂQuõ\õμ Áμ®¦ 

(C) Fracture stress (D) Maximum stress 
 •Ô uøPÄ  AvP£m\ uøPÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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124. In a steel member, at a point major principal stress is 180 MN/m2

and minor principal stress is compressive. If the tensile yield point
of steel is 225 MN/m2, find the value of the minor principal stress at
which yielding will commence according to max. shear stress? 
J¸ GLS EÖ¨¦ •ußø©¯õÚ •uÛø» uøPÄ = 180 MN/m2. ]Ô¯ 

•uÛø»z uøPÄ CÖUPz uøPÄ BS®. CÊ ö|QÌÄ {ø» = 225 
MN/m2. ]Ô¯ •ußø© uøPÄ ÂQuzøu •UQ¯©õÚ •ußø© uøPÄ 
÷Põm£õk£i Psk¤i. 

(A) 96.08 MN/m2 (Comp.) 

(B) 72.25 MN/m2 (Comp.) 

(C) 72.45 MN/m2 (Comp.) 

(D) 45 MN/m2 (Comp.) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

125. In case of nut and bolt used on a tube with washers the tensile load
on the bolt is  
ÁõåºPøÍU öPõsh SÇõ°À |mk ©ØÖ® ÷£õÀm £¯ß£kzu¨£mhõÀ, 
÷£õÀmiß CÊÂø\ £ÐÁõÚx. 

(A) half the tensile load of the tube  
 SÇõ°ß CÊÂø\ _ø©°ß £õv¯õP C¸US®  

(B) equal to the tensile load on the tube 

 SÇõ°ß CÊÂø\ _ø©US \©©õP C¸US® 

(C) equal to the compressive load on the tube 
 SÇõ°ß CÖUP Âø\ _ø©US \©©õP C¸US® 

(D) half the compressive load on the tube 
 SÇõ°ß CÖUP Âø\ _ø©US £õv¯õP C¸US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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126. Which of the following coupling cannot tolerate misalignment? 
G¢u ÁøP¯õÚ Cøn¨¦PÒ uÁÓõÚ ^μø©¨ø£ HØÖU öPõÒÁvÀø»? 

(A) Muff coupling (B) Clamp coupling 

 ©L¨ Cøn¨¦  QÍõ®¨ Cøn¨¦ 

(C) Flange coupling (D) Flexible coupling 
 L¤Íõßä Cøn¨¦  L¤ÍU]¤À Cøn¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø»  

127. A beam of length 6 metres carries a point load 120 KN at its centre.
The beam is fixed at both ends. The fixing moment at the ends
is _________. 
6 m }Í•ÒÍ J¸ PØøÓ°ß ø©¯zvÀ 120 KN ¦ÒÎ¨£Ð ö\ÀQÓx. 
PØøÓ¯õÚx C¸ •øÚPÎ¾® EÖv¨ £ØÖhß C¸UQ¯x. •øÚPÎÀ 
{ºn°US® v¸¨¦zvÓÚõÚx 

(A) 40 KNm (B) 90 KNm 

(C) 120 KNm (D) 150 KNm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

128. The variation in the radial as well as circumferential stresses across 
the thickness of a thick cylinder is obtained by 
PiÚ©õÚ ]¼sh›ß ui©ß •ÊÁx® ÷μi¯À ©ØÖ® _ØÓÍÄ 
AÊzu[PÎß ©õÖ£õk G¢u ÷Põm£õk£i ö£Ó¨£kQÓx 

(A) Clapeyron’s theorem (B) Lame’s theory 

 QÍõ¤μõÛß ÷uØÓ®  ÷»®ì ÷Põm£õk 

(C) Castigliano’s theorem (D) Macaulay’s method 
 PõìiU¼¯õ÷ÚõÂß ÷uØÓ®  ö©UPõ÷»°ß •øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



 

399–Mechanical Production    
Manufacturing Engineering 
 

78

129. In a cantilever carrying a uniformly varying load whose intensity
varies uniformly from zero at the free end to w per unit at the fixed 
end, the bending moment changes following: 
J¸ Põsi½Á›À, J÷μ ©õv›¯õP ©õÖ£k® _ø©ø¯a _©¢xöPõsk, 
Auß wÃμ® PmhØÓ •øÚ°À §äâ¯zv¼¸¢x {ø»¯õÚ •iÂÀ J¸ 

³ÛmkUS w Áøμ ©õÖ£k®. GÛÀ ÁøÍUS® u¸n® ¤ßÁ¸® 

__________ \mhzøu ©õØÖQÓx 

(A) Cubic law (B) Parad law 

 PÚ \mh®  £μÁøÍ¯ \mh® 

(C) Quadratic law (D) Linear law 
 C¸£i \mh®  ÷|›¯À \mh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

130. How does a beam's deflection under a specific load change when its
moment of inertia is increased? 
J¸ SÔ¨¤mh _ø©°ß RÌ J¸ PØøÓ vø\v¸¨£À Auß 
{ø»zußø©°ß u¸n® AvP›US® ÷£õx GÆÁõÖ ©õÖQÓx? 

(A) Increases deflection 
 Â»Pø» AvP›UQÓx  

(B) Decreases deflection 

 Â»Pø»U SøÓUQÓx 

(C) Has no effect on defaction  
 vø\v¸¨£¼À G¢u ÂøÍøÁ²® HØ£kzuõx 

(D) Depends on the type of load 
 _ø© ÁøPø¯¨ ö£õÖzux 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



 

   399–Mechanical Production 
  Manufacturing Engineering 
  [Turn over 

79

131. While transmitting the same power by a shaft, if its speed is reduced
by half, what should be its new diameter if the maximum shear
stress induced in the shaft remains the same? 
J¸ usk ‰»® A÷u \Uvø¯ Phzu® ÷£õx, Auß ÷ÁP® £õv¯õP 
SøÓUP¨£mhõÀ, usiÀ ysh¨£mh AvP£m\ öÁmk AÊzu® 
A¨£i÷¯ C¸¢uõÀ, Auß ¦v¯ Âmh® GßÚÁõP C¸UP ÷Ásk®? 

(A) ( ) 2
1

2  of the initial diameter 

 Bμ®£ Âmhzvß ( ) 2
1

2    

(B) ( ) 2
1

2
1  of the initial diameter 

 Bμ®£ Âmhzvß ( ) 2
1

2
1  

(C) Twice of the initial diameter  
 Bμ®£ Âmhzvß C¸©h[S 

(D) ( ) 3
1

2  of the initial diameter 

 Bμ®£ Âmhzvß ( ) 3
1

2  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

132. The moment of inertia is a property that affects: 
‰»uÚzvß PnURk Gß£x Gøu SÔUS® £s£õS® 

(A) Tensile strength (B) Bending stiffness 

 CÊ Âø\ Á¼ø©  ÁøÍUS® ÂøÓ¨¦ 

(C) Compressive strength (D) Shear strength 
 AÊzu Á¼ø©  öÁmk Á¼ø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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133. The angle of contact for crossed belt drive is given by
(α = Raphangle) 
J¸ SÖUS P¨¤¨£møh°À öuõkøPU÷Põnzvß ©v¨¦ 
(α = μõ¨ ÷Põn®) 

(A) 180° – 2α (B) 180° + 2α 

(C) 180° – α (D) 180° + α 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

134. The cross-section of flywheel arms is usually ________ shapes. 
L¨øÍÃÀ ÷©ØøP SÖUSöÁmk ÷uõØÓ® __________ ÁiÁzvÀ C¸US® 

(A) Elliptical (B) Rectangular 

 }ÒÁmh®  ö\ÆÁP® 

(C) I Section (D) L Section 
 I–ÁiÁ®  L–ÁiÁ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

135. Two close coiled helical springs with stiffness S1 and S2 respectively 
are connected in series. The stiffness of an equivalent spring is
given by 
•øÓ÷¯ ÂøÓ¨¦zußø© öPõsh S1 ©ØÖ® S2 Cμsk ‰i¯ v¸S 
_¸ÒPÒ öuõh›À CønUP¨£mkÒÍx. _¸Îß \©©õÚ ÂøÓ¨¦ußø©ø¯ 
ÁÇ[PÄ® (SÔ¨¤hÄ®) 

(A) 
21

21 .
SS
SS

+
 (B) 

21

21

SS
SS

+
−

 

(C) 
21

21

. SS
SS +

 (D) 
21

21

. SS
SS −

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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136. A bolt of M25 × 2 means that 
J¸ ©øμ¯õo M25 × 2 GßÖ Áøμ¯ÖUP¨£mhõÀ Ax 

(A) The pitch of the thread is 25 mm and depth is 2 mm 
 ©øμ¯õo°ß ¦›°øhz öuõø»Ä Gß£x 25mm  BPÄ® Auß 

BÇ® 2mm Gß£x® 

(B) The nominal diameter of bolt is 25 mm and the pitch is 2 mm 

 ©øμ¯õo°ß ö£¯μÍÄ Âmh® Gß£x 25 mm BPÄ® Auß 

¦›°øhz öuõø»Ä Gß£x 2 mm 

(C) The cross-sectional area of the threads is 25 mm2 
 ©øμ¯õo°ß SÖUS öÁmk £μ¨£ÍÄ Gß£x 25 mm2 

(D) The nominal diameter of bolt is 25 mm and the pitch angle
is 2° 

 ©øμ¯õo°ß ö£¯μÍÄ Âmh® Gß£x 25 mm ©ØÖ® ¦›°øh 

öuõø»Ä Â»UP® 2°  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

137. The reason for providing offset in the CAM follower mechanism is 
÷P® L£õ÷»õÁº ö©UPõÛ\zvÀ BL¨ö\m ÁÇ[SÁuØPõÚ Põμn® 

(A) To accelerate 
 •kUSÁuØS  

(B) To increase the pressure angle 

 AÊzuU ÷Põnzøu AvP›UP 

(C) To reduce the side thrust 
 £UP AÊzuzøu SøÓUP 

(D) To increase the side thrust 
 £UP AÊzuzøu AvP›UP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



 

399–Mechanical Production    
Manufacturing Engineering 
 

82

138. Determine the maximum pressure in a plate clutch when the axial 
force is 4 KN. The inside radius of the contact surface is 50 mm and
the outside radius is 100 mm. Assume uniform wear 
Aa_ Âø\ 4 KN BP C¸US® ÷£õx, J¸ umk QÍm]À AvP£m\
AÊzuzøu wº©õÛUPÄ®. öuõhº¦ ÷©Ø£μ¨¦ Bμ® = 50 ª«, öÁÎ²Ó 
Bμ® = 100 ª«. ^μõÚ ÷u´©õÚ® AÝ©õÛUPÄ® 

(A) 1.2 N/mm2 (B) 1.4 N/mm2 

 1.2 {³mhß / ª«
2
   1.4 {³mhß / ª«

2 

(C) 1.5 N/mm2 (D) 0.2546 N/mm2 
 1.5 {³mhß / ª«

2
  0.2546 {³mhß / ª«

2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

139. When equal Bevel gears connect two shafts whose axes intersect at
right angle then they are known as 
\©©õÚ ö£ÁÀ Q¯ºPÒ Cμsk åõL¨mPøÍ CønUS® ÷£õx, Auß 

Aa_PÒ \›¯õÚ ÷PõnzvÀ öÁmkQßÓÚ, ¤ßÚº AøÁ __________
AøÇUP¨£kQßÓÚ 

(A) Crown gears  
 QμÄß ö£ÁÀ Q¯ºPÒ 

(B) Internal bevel gears 

 EÒ ö£ÁÀ Q¯ºPÒ 

(C) Mitre gears  
 ªmhº Q¯ºPÒ 

(D) Angular bevel gears 
 B[S»º [÷Põn®] ö£ÁÀ Q¯ºPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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140. When high surface stresses are produced in automobile engines, the
type of follower used in CAM to reduce the stresses is 
Bm÷hõö©õø£À GßâßPÎÀ E¯º ÷©Ø£μ¨¦ AÊzu® E¸ÁõS® ÷£õx 

AÊzuzøu SøÓUP CAM CÀ £¯ß£kzu¨£k® ¤ßöuõhº¤ß ÁøP 

(A) Roller follower 
 ÷μõ»º ¤ßöuõh›  

(B) Flat faced follower 

 umøh •P ¤ßöuõh› 

(C) Spherical faced follower 
 ÷PõÍ •P ¤ßöuõh› 

(D) Knife edge follower 
 Pzv •øÚ ¤ßöuõh› 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

141. A simply supported beam AB of length 9 m, carries uniformly 
distributed load of 10 KN/m for a distance of 6 m from the left end.
Calculate the reaction at A and B. 
9 « }Í•ÒÍ J¸ Simply Supported Beam AB BÚx Chx 

•øÚ°¼¸¢x 6 « yμzvØS 10 KN/m GßÓ ^μõÚ Â÷|õ¯P _ø©ø¯a 

_©¢x ö\ÀQÓx. Cuß A ©ØÖ® B À GvºÂøÚPøÍU PnUQhÄ®. 

(A) RA = 40 KN  RB = 20 KN 

(B) RA = 20 KN  RB = 40 KN 

(C) RA = 30 KN  RB = 20 KN 

(D) RA = 20 KN  RB = 30 KN 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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142. If three concurrent forces F1, F2 and F3 are acting on a body. Then 
the body is said to be equilibrium if 
F1, F2 ©ØÖ® F3  BQ¯ ‰ßÖ \©Põ» Âø\PÒ J÷μ ÷|μzvÀ J¸ £Sv°À 
ö\¯À£mhõÀ A¨£i¯õÚõÀ A¢u £Sv \©{ø»°À C¸¨£uõP 
TÓ¨£kÁuØS  

(A) The resultant of F1 and F2 are equal and opposite to F3 
 F1 ©ØÖ® F2 Cß ÂøÍÁõÚx \©©õPÄ® F3 US ÷|º GvμõPÄ® 

C¸US®  

(B) The sum of the forces F1 and F2 are equal and opposite to F3 

 F1 ©ØÖ® F2 Cß TmköuõøP \©©õPÄ® F3 US ÷|º GvμõPÄ® 
C¸US® 

(C) The resultant of F1 and F2 are collinear to F3 
 F1 ©ØÖ® F2 BQ¯ÁØÔß ÂøÍÁõÚx F3 US Cøn¯õÚøÁ 

(D) The resultant force of F3 is equal and opposite to sum of 
F1 and F2 

 Cuß ÂøÍÁõP Á¸® F3 Âø\¯õÚx F1 ©ØÖ® F2 US \©©õÚx 
©ØÖ® GvºÂøÚ¯õÚx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

143. Calculate the force required to punch a circular blank of 60 mm
diameter in a plate of 5 mm thick. The ultimate shear stress of the 
plate is 350 N/mm2. 
5 ª« ui©ß öPõsh J¸ umiÀ 60 ª« Âmh® öPõsh J¸ Ámh öÁØÖ 
SzxÁuØS ÷uøÁ¯õÚ \Uvø¯U PnUQk[PÒ. umiß CÖv öÁmi 

AÊzu® 350 N/mm2 BS®. 

(A) 392.91 KN (B) 329.91 KN 

(C) 339.91 KN (D) 393.91 KN 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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144. A spherical ball of weight 50 N is suspended vertically by a rope
500 mm long. Find the magnitude and direction of the least force
which can hold the ball 100 mm above the lowest point. Also find the
tension in the rope at that point. 
50 N Gøh öPõsh J¸ ÷PõÍ¨ £¢x 500 ª« }Í•ÒÍ P°ØÓõÀ 
ö\[SzuõP {Özu¨£kQÓx. SøÓ¢u ¦ÒÎUS ÷©À 100 ª« 
øÁzv¸UPTi¯ SøÓ¢u Âø\°ß £¸©ß ©ØÖ® vø\ø¯U PshÔ¯Ä®. 
A¢u ChzvÀ EÒÍ CÊÂø\ø¯²® PshÔ¯Ä®. 

(A) 40 N, 30 N (B) 30 N, 40 N 

(C) 50 N, 40 N (D) 30 N, 50 N 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

145. The forces, which meet at one point, but their lines of action do not
lie in a plane, are called 
J¸ ¦ÒÎ°À \¢vUS® Âø\ \UvPÒ, BÚõÀ AÁØÔß ö\¯À£õkPÒ J¸ 
¦ÒÎ°À ©ØÖ® J¸ uÍU÷PõnzvÀ CÀø» AøÁ GÆÁõÖ 
AøÇUP¨£kQßÓÚ? 

(A) Coplanar non-concurrent forces 
 \©uÍ® ©ØÖ® Ehß{PÌ \UvPÒ CÀ»õ©À  

(B) Non-coplanar concurrent forces 

 \©uÍ®ªÀ»õu ©ØÖ® Ehß{PÌ \UvPÒ 

(C) Non-coplanar non-concurrent forces 
 \©uÍ®ªÀ»õu ©ØÖ® Ehß{PÌ \UvPÒ CÀ»õ©À 

(D) Intersecting forces 
 SÖUQk® \UvPÍõP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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146. How many revolutions per second must a stone weighing 0.2 N
make when whirled round horizontally at the extremity of a string
0.5 m long in order to cause a tension of 10 N in the string? 
0.2 N Gøh²ÒÍ J¸ PÀ 0.5 « }Í•ÒÍ J¸ \μzvß ~Û°À 

Qøh©mh©õP _Ç¾® ÷£õx \μzvÀ 10 N PmiÇøÁ HØ£kzu, J¸ 
ÂÚõiUS _ÇØ]PÒ _Ç» ÷Ásk®? 

(A) 5.89 revolutions/sec 

(B) 4.98 revolutions/sec 

(C) 3.98 revolutions/sec 

(D) 6.89 revolutions/sec 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

147. A Train of mass 2000 kg is moving at 10 km/n and after 20 seconds
it is moving at 50 km/n. What is the average force acting upon it
during this time, in the direction of motion? 
2000 kg Gøh²ÒÍ μ°À ©oUS 10 Q« ÷ÁPzvÀ |PºQÓx. ¤ÓS Ax 
©oUS 50 Q« ÷ÁPzvÀ |PºQÓx. C¢u ÷|μzvÀ C¯UPzvß vø\°À 
ö\¯À£k® \μõ\› Âø\ GßÚ? 

(A) 22.22 KN (B) 11.11 KN 

(C) 33.33 KN (D) 44.44 KN 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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148. A body consists of a right circular solid cone of height 40 mm and
radius 30 mm placed on a solid hemisphere of radius 30 mm of the
same material. Find the position of centre of gravity with respect to 
the bottom of hemisphere. 
J¸ ö£õ¸Ò A÷u ö£õ¸Îß 30 ª« Bμ® öPõsh vh Aøμ÷PõnzvÀ 40 
ª« E¯μ® ©ØÖ® 30 ª« Bμ® öPõsh Á»x Ámh ÁiÁ vh©õÚ T®¦ 

BQ¯ÁØøÓ öPõskÒÍx. Aøμ÷Põnzvß RÌ X&I¨ ö£õ¸zx Dº¨¦ 
ø©¯zvß {ø»ø¯U PshÔ¯Ä®. 

(A) 37.3 mm (B) 27.3 m 

(C) 30 mm (D) 35 mm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

149. Two railway trucks of masses 1000 kg, 8000 kg are moving in the
same direction at speeds 10 m/s and 15 m/s respectively collide and
subsequently move together. Calculate common speeds due to
impact. 
1000 Q÷»õ ©ØÖ® 8000 Q÷»õ Gøh²ÒÍ Cμ°À ÁsiPÒ •øÓ÷¯ 
10 «/Â ©ØÖ® 15 «/Á ÷ÁPzvÀ J¸ vø\°À ÷£xQßÓÚ ¤ßÚº JßÓõP 
|PºQßÓÚ. uõUPzvß Põμn©õP ö£õxÁõÚ ÷ÁPzøu PnUQk[PÒ  

(A) 10.22 m/s (B) 11.22 m/s 

(C) 12.22 m/s (D) 13.22 m/s 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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150. The main constituent of controlling force in Hartnel governor is 
íõºmöÚÀ BÒP¸Â Âø\ø¯U Pmk¨£kzx® •UQ¯ A[P® 

(A) Frictional force (B) Spring force 

 Eμõ´Ä Âø\  _¸ÒÂ» Âø\ 

(C) Mass of sleeve (D) Groove in the sleeve 
 ì½Âß {øÓ  ì½ÂÀ EÒÍ £ÒÍ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

151. In a turning moment diagram the variation of energy above and
below the mean resisting torque line is called 
J¸ v¸¨¦z u¸Áõ Áøμ£hzvÀ, \μõ\› Gvº¨¦ •ÖUSU ÷PõmiØS 
÷©÷»²® R÷Ç²® EÒÍ BØÓ¼ß ©õÖ£õkPÒ GÆÁõÖ 
AøÇUP¨£kQÓx? 

(A) Coefficient of fluctuation energy 
 Pn HØÖ CÓUP® BØÓÀ  

(B) Coefficient of steadiness  
 Pn {ø»©õÓõu ußø© 

(C) Fluctuation of energy 
 HØÓ CÓUP BØÓÀ 

(D) Maximum Fluctuation of energy 
 Ea\ HØÓ CÓUP BØÓÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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152. A crank and slotted lever mechanism used in shaper has a centre 
distance 300 mm between the centre of oscillation of the slotted
lever and the centre of rotation of the crank. The radius of the crank
is 120 mm. Find the ratio of the time of cutting to the time of return
stroke. 
÷å¨£›À £¯ß£kzu¨£k® J¸ _ÇØÔ usk ½Áº ö£õÔ•øÓ¯õÚx 
xøÍ°h¨£mh ö|®¦÷Põ¼ß F\»õmhzvß ø©¯zvØS® _ÇØÔ°ß 
_ÇØ]°ß ø©¯zvØS® Cøh°À 300 ª« ø©¯ yμzøuU öPõskÒÍx. 
Qμõ[Qß Bμ® 120 ª« BS®. öÁmk ÷|μzxUS® v¸®¦® 
£UPõÁõuzxUS® Cøh°»õÚ ÂQuzøuU PshÔ¯Ä®. 

(A) 1.27 (B) 1.47 

(C) 1.72 (D) 1.32 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

153. A flywheel with a mass of 3 KN has a radius of gyration of 1.6 m.
Find the energy stored in the flywheel when its speed increases from
315 rpm to 340 rpm. 
3 KN {øÓ öPõsh J¸ Âø\¯õÒ ]À¾ 1.6 « _ØÓÍÄ Bμ® öPõshx. 

Âø\¯õÒ ]À¾ Auß ÷ÁP® 315 rpm&À C¸¢x 340 rpm BP 
AvP›US® ÷£õx AvÀ ÷\ªUP¨£mkÒÍ BØÓø» PshÔ¯Ä®. 

(A) 684.9 KJ (B) 648.9 KJ 

(C) 694.8 KJ (D) 649.8 KJ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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154. The reversal of the nut in avoided if the efficiency of the thread is 
J¸ _ØÓõo°ß ¦Ó©õØÓ¼øÚ uÂºUP A®©øμ°ß ö\¯ÀvÓÚõÚx 

(A) Equivalent to 70.9% (B) Equivalent to 100% 

 70.9% \©©õP C¸US® ÷£õx  100% \©©õP C¸US® ÷£õx 

(C) Greater than 50% (D) Less than 50% 
 50% AvP©õP C¸US® ÷£õx  50% SøÓÁõP C¸US® ÷£õx

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

155. In balancing of reciprocating masses, the primary unbalanced force 
is maximum (1) times in one revolution of the crank. However, the
secondary unbalanced force is maximum (2) times in one revolution 
of the crank. 
•ßÝ® ¤ßÝ® C¯[S® {øÓPøÍa \©ß £kzxÁvÀ, •ußø© 
\©{ø»¯ØÓ Âø\ Qμõ[Qß J¸ _ØÔÀ AvP£m\©õP (1) •øÓ C¸US®. 
C¸¨¤Ý®, Cμshõ® {ø» \©{ø»¯ØÓ Âø\UQμõ[Qß J¸ _ØÔÀ 
AvP£m\©õP (2) •øÓ C¸US®. 

(A) (1) one   (2) two (B) (1) two   (2) three 

 (1) J¸   (2) C¸  (1) C¸   (2) ‰ßÖ 

(C) (1) two   (2) four (D) (1) one   (2) four 
 (1) C¸   (2) |õßS   (1) J¸   (2) |õßS 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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156. In order to have a complete balance of the several masses indifferent
planes, the following condition should be satisfied. That is 
öÁÆ÷ÁÖ uÍ[PÎÀ EÒÍ £À÷ÁÖ {øÓPÎß •Êø©¯õÚ 
\©{ø»°øÚ¨ ö£ÖÁuØS, ¤ßÁ¸® {£¢uøÚ §ºzv ö\´¯¨£h 
÷Ásk®. Ax 

(A) The resultant force must be zero, but the resultant couple 
must not be zero. 

 öuõS£¯ß Âø\ §a]¯©õP C¸UP ÷Ásk®, BÚõÀ öuõS£¯ß 
Cμmøh §a]¯©õP C¸UP Thõx  

(B) The resultant force must not be zero, but the resultant couple 
must be zero. 

 öuõS£¯ß Âø\ §a]¯©õP C¸UP Thõx, BÚõÀ öuõS£¯ß 
Cμmøh §a]¯©õP C¸UP ÷Ásk® 

(C) The resultant force and couple must not be zero 
 öuõS£¯ß Âø\ ©ØÖ® öuõS£¯ß Cμmøh BQ¯øÁ §a]¯©õP 

C¸UP Thõx 

(D) The resultant force and couple must be zero 
 öuõS£¯ß Âø\ ©ØÖ® öuõS£¯ß Cμmøh BQ¯øÁ §a]¯©õP 

C¸UP ÷Ásk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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157. Inertia torque can be computed by 
{ø»© v¸¨¦ Âø\°øÚ RÌPsh •øÓ°ÚõÀ PnUQh»õ® 

(A) Weight × radius of gyration2 × angular acceleration  
 Gøh × _Ç»õÈ Bμ®

2
 × ÷Põn •kUP®  

(B) – mass × radius of gyration × angular acceleration 

 – Gøh × _Ç»õÈ Bμ® × ÷Põn •kUP® 

(C) – mass × radius of gyration2 × angular velocity 
 – Gøh × _Ç»õÈ Bμ®

2
 × ÷Põn vø\÷ÁP® 

(D) – mass × radius of gyration2 × angular acceleration 
 – Gøh × _Ç»õÈ Bμ®

2
 × ÷Põn •kUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

158. Isolation factor can be defined as 
uÛø©¨£kzx® Põμo ¤ßÁ¸©õÖ Áøμ¯ÖUP¨£kQÓx 

(A) The ratio of the force transmitted to the force applied 
 Phzu¨£k® Âø\US® £¯ß£kzu¨£k® Âø\US©õÚ ÂQu®  

(B) The ratio of the force applied to the force transmitted 

 £¯ß£kzu£k® Âø\US® Phzu¨£k® Âø\US® EÒÍ ÂQu® 

(C) The ratio of the actual damping coefficient to the critical 
damping coefficient 

 Esø©¯õÚ uo¨¦ SnPzvØS® •UQ¯©õÚ uo¨¦ 
SnPzvØPõÚ ÂQu® 

(D) The ratio of isolation coefficient to the critical isolation 
coefficient 

 Esø©¯õÚ uÛø©¨£kzx® SnPzvØS® •UQ¯©õÚ 
uÛø©¨£kzx® SnPzvØPõÚ ÂQu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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159. Find the reciprocal of the isolation factor if the transmitted force to
the supporting structure is only 10% 
uõ[S Pmhø©¨¤ØS Phzu¨£k® Âø\ 10% ©mk÷© GÛÀ 
uÛø©¨£kzx® Põμo°ß uø»RÈø¯U PõsP. 

(A) 0.1 (B) 10 

(C) 10% (D) 0.1% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

160. A vibrating system has a mass of 64 kg a spring with a stiffness of
100 N/m and a damper. Find the Critical damping coefficient 
J¸ AvºÄÖ® Aø©¨¦ 64 kg {øÓ, _¸Ò&ÂÀ ÂøÓ¨¦&100 N/m ©ØÖ® 
J¸ AvºÄ uõ[Q Auß ]UP»õÚ uÛ¨¦ SnPzøu PshÔP 

(A) 6400 kg.N/m (B) 16 N/m/s 

(C) 160 N/m (D) 160 N/m/s 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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161. Organophilic Nano clay particles posses the tendency of 
BºP÷Úõ¤¼U |õ÷Úõ PÎ©ß xPÒPÒ ¤ßÁ¸ÁÚÁØÔÀ G¢u¨ ÷£õUøPU 
öPõskÒÍÚ 

(A) Rejecting organic or hydro carbon substances only 
 P›© AÀ»x øím÷μõPõº£ß ö£õ¸mPøÍ ©mk® {μõP›zuÀ  

(B) Attracting organic or hydro carbon substances and rejecting 
aqueous substances 

 P›© AÀ»x øím÷μõ Põº£ß ö£õ¸mPøÍ Dº¨£x ©ØÖ® AUÁì 
ö£õ¸mPøÍ {μõP›¨£x 

(C) Rejecting organic or hydro carbon substances and attracting 
aqueous substances 

 P›© AÀ»x øím÷μõPõº£ß ö£õ¸mPøÍ {μõP›zuÀ ©ØÖ® 
AUÁì ö£õ¸mPøÍ Dº¨£x 

(D) Attracting aqueous substances only 
 AUÁì ö£õ¸mPøÍ ©mk÷© Dº¨£x 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

162. In polymers, formation of micro voids and fibrils under tension is
known as 
£õ¼©›À, C¾øÁ Âø\°ß RÌ ø©U÷μõ Áõ´kPÒ ©ØÖ® Lø£¨›[PÒ 
E¸ÁõUP® GÚ AøÇUP¨£kÁx 

(A) Wrapping (B) Crazing 

 ÷£õºzxuÀ  ~söÁi¨¦ 

(C) Shearing (D) Porous 
 öÁmkuÀ  ¡sxøÍ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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163. Thermo plastic materials falls under the type of material that 
öuº÷©õ ¤ÍõìiU ö£õ¸mPÒ GÆÁøP ö£õ¸Ò ÁøP°ß RÌ Á¸QßÓÚ 

(A) Are formed into a shape under pressure and heat resulting in 
a permanent hard product 

 AÊzu® ©ØÖ® öÁ¨£zvß RÌ ÁiÁ©õP E¸ÁõQßÓÚ, Cuß 
ÂøÍÁõP J¸ {μ¢uμ PiÚ©õÚ u¯õ›¨¦ HØ£kQÓx  

(B) Are formed into a shape under pressure and heat but do not 
become hard and no chemical change occurs 

 AÊzu® ©ØÖ® öÁ¨£zvß RÌ ÁiÁ©õP E¸ÁõQßÓÚ, BÚõÀ 
PiÚ©õP ©õÓõx ©ØÖ® Cμ\õ¯Ú ©ØÖ® Hx® HØ£hõx 

(C) Are formed into a shape under pressure and are flexible and 
withstand wear 

 AÊzuzvß RÌ ÁiÁ©õP E¸ÁõQ, ö|QÌÁõÚ ©ØÖ® 
÷u´©õÚzøuz uõ[S® 

(D) Are formed into a shape under heat and are used as a 
permanent hard product 

 öÁ¨£zvß RÌ ÁiÁ©õP E¸ÁõQ {μ¢uμ PiÚ©õÚ u¯õ›¨¦US 
£¯ß£kzu¨£kQßÓÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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164. The salt solution commercially used to develop Zirconia particles
through spray pyrolysis process is 
öuÎ¨¦ ø£÷μõ¼][ ö\¯À•øÓ ‰»® ]º÷PõÛ¯õ xPÒPøÍ E¸ÁõUP 
ÁoP Ÿv¯õP £¯ß£kzu¨£k® E¨¦ Pøμ\À Gx? 

(A) Zirconium Chloro hydrate 
 ]º÷PõÛ¯® S÷Íõ÷μõøím÷μm  

(B) Zirconium Hydroxy chloride 

 ]º÷PõÛ¯® øímμõUê S÷Íõøμk 

(C) Zirconium Silicate 
 ]º÷PõÛ¯® ]¼U÷Pm 

(D) Zirconium Nitrate 
 ]º÷PõÛ¯® ø|m÷μm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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165. Deserving properties of good insulating material are possessing 
|À» Põ¨£õß ö£õ¸Îß uSv¯õÚ £s¦PÒ Gß£Ú 

(A) High dielectric strength, high operating temperature limit and 
very low dissipation factor 

 E¯º ªß Phzuõ Á¼ø©, AvP C¯UP öÁ¨£{ø» Áμ®¦ ©ØÖ® 
ªPU SøÓ¢u ]uÓÀ Põμo  

(B) Low dielectric strength, high operating temperature limit and 
very low dissipation factor 

 SøÓ¢u ªß Phzuõ Á¼ø©, AvP C¯UP öÁ¨£{ø» Áμ®¦ ©ØÖ® 
ªPU SøÓ¢u ]uÓÀ Põμo 

(C) High dielectric strength, low operating temperature limit and 
very high dissipation factor 

 E¯º ªß Phzuõ Á¼ø©, SøÓ¢u C¯UP öÁ¨£{ø» Áμ®¦ ©ØÖ® 
ªP AvP ]uÓÀ Põμo 

(D) Low dielectric strength, low operating temperature limit and 
very high dissipation factor 

 SøÓ¢u ªß Phzuõ Á¼ø©, SøÓ¢u C¯UP öÁ¨£{ø» Áμ®¦ 
©ØÖ® ªP AvP ]uÓÀ Põμo 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

166. The thickness of the oxide layer grown on a wafer is 400 Å after
4 min. After 16 min at the same temperature. It is 
J¸ ö\vÀ «x ÁÍºUP¨£k® BUø\k AkUQß ui©ß 4 {ªh[PÐUS¨ 

¤ÓS 400 Å BS®. A÷u öÁ¨£{ø»°À 16 {ªh[PÐUS ¤ÓS GÆÁÍÄ 
C¸US®? 

(A) 6400 Å   (B) 1600 Å 

(C) 800 Å (D) 400 Å 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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167. Specify the sequence correctly 
Á›ø\ø¯ \›¯õP SÔ¨¤hÄ® 

(A) Grain growth, Stress relief, Recrystallization 
 £iPzxPÒ ÁÍºa], uøP¨¦zuoÄ ©Ö£iP©õUPÀ  

(B) Stress relief, Recrystallization, Grain growth 

 uøP¨¦zuoÄ, ©Ö£iP©õUPÀ, £iPzxPÒ ÁÍºa] 

(C) Stress relief, Grain growth, Recrystallization  
 uøP¨¦zuoÄ, £iPzxPÒ ÁÍºa], ©Ö£iP©õUPÀ 

(D) Recrystallization, Stress relief, Grain growth 
 ©Ö£iP©õUPÀ, uøP¨¦zuoÄ, £iPzxPÒ ÁÍºa] 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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168. Assertion  : Brownian Movement is partially responsible for the
stability of the colloid. 

TØÖ [A] :   ¤μÄÛ¯ß C¯UP® TÌ {ø»zußø©US KμÍÄ
ö£õÖ¨£õS®.  

Reason  : The phenomenon increases the entropy of the system
enhancing the stability. 

Põμn® [R] : C¢u {PÌÄ Aø©¨¤ß Gßm÷μõ¤ø¯ AvP›UQÓx ©ØÖ® 
{ø»zußø©ø¯ AvP›UQÓx 

(A) Both Assertion and Reason are correct statements and Reason 
is the correct explanation of the Assertion 

 TØÖ [A] ©ØÖ® Põμn® [R] Cμsk® \›¯õÚ TØÖPÒ ©ØÖ® 

Põμn® [R] Á¼²Özu¼ß \›¯õÚ ÂÍUP©õS® 

(B) Both Assertion and Reason are correct statements, but Reason 
is not the correct explanation of the Assertion 

 TØÖ [A] ©ØÖ® Põμn® [R] Cμsk® \›¯õÚ TØÖPÒ BÚõÀ 

Põμn® [R] Á¼²Özu¼ß \›¯õÚ ÂÍUP® AÀ» 

(C) Assertion is correct but Reason is wrong statement 

 TØÖ [A] \›¯õÚx BÚõÀ Põμn® [R] uÁÓõÚ TØÖ 

(D) Assertion is wrong but Reason is correct statement 

 TØÖ [A] uÁÖ BÚõÀ Põμn® [R] \›¯õÚ TØÖ 

(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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169. In the context of non-metallic material, what does the term “Visco
Elasticity” refer to? 
E÷»õP® AÀ»õu ö£õ¸mPÎß `Ç¼À, “Âì÷Põ»õìiU” GßÓ ö\õÀ 
GøuU SÔUQÓx? 

(A) The ability to resist deformation 
 ]øuøÁ GvºUS® vÓß  

(B) The ability to return to original shape after deformation 

 ]øu¢u ¤ÓS A\À ÁiÁzvØS v¸®¦® vÓß 

(C) The time-dependent strain experienced under stress 
 ÷|μ® \õº¢u v›¦ AÊzuzvß RÌ 

(D) The ability to conduct electricity 
 ªß\õμ® Phzx® vÓß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

170. Substituent groups, like the methyl group in polypropylene and the
benzene ring in polystyrene are generally referred to as 
£õ¼¨÷μõ¨¤½ÛÀ EÒÍ ö©zvÀ SÊ ©ØÖ® £õ¼ìiŸÛÀ EÒÍ ö£ß^ß 
ÁøÍ¯® ÷£õßÓ ©õØÖU SÊUPÒ ö£õxÁõP GÆÁõÖ SÔ¨¤h¨£kQßÓÚ.

(A) Anionic groups (B) Carbonyl groups 

 A÷¯õÛU SÊUPÒ  Põº÷£õøÚÀ SÊUPÒ 

(C) Aryl groups (D) Pendant groups 
 A›À SÊUPÒ  £uUP SÊUPÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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171. The standard charpy impact test specimen size is of dimension 
{ø»¯õÚ \õº¤ uõUP ÷\õuøÚ ©õv› £›©õn©õÚx 

(A) 10 mm × 55 mm × 10 mm (B) 55 mm × 10 mm × 10 mm 

(C) 55 mm × 10 mm × 55 mm (D) 10 mm × 10 mm × 55 mm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

172. Below a specific temperature called the __________ ferro electric
materials display unique electrical properties which disappear above
the threshold. 
—————— GßÖ AøÇUP¨£k® J¸ SÔ¨¤mh öÁ¨£{ø»USU R÷Ç, 
Lö£÷μõ G»Um›U ö£õ¸mPÒ C¢u Áμ®¦US ÷©÷» ©øÓ¢xÂk® 
uÛzxÁ©õÚ ªß £s¦PøÍU PõmkQßÓÚ. 

(A) Neel temperature (B) Transition temperature 

 }À öÁ¨£{ø»  ©õØÓ® öÁ¨£{ø» 

(C) Neutron temperature (D) Curie temperature 
 {³mμõß öÁ¨£{ø»  Q³› öÁ¨£{ø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

173. Which of the following is a Metallic Coating Process? 
¤ßÁ¸ÁÚÁØÔÀ E÷»õP §a_ ö\¯À•øÓ Gx? 

(A) Oxide coating (B) Phosphate coating 

 BUø\k §a_  £õì÷£m §a_ 

(C) Electroplating (D) Vitreous Enamel coating 
 ªß•»õ® §_uÀ  Âm›¯ì GÚõ©À §a_ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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174. Which of the following Quenching Media provides highest rate of 
cooling? 
¤ßÁ¸® uoUS® FhP[PÎÀ Gx AvP SÎºa] ÂQuzøu ÁÇ[SQÓx. 

(A) 10% caustic soda (NaOH) (B) Cold water (0°C) 

 10% caustic soda (NaOH)  SÎº¢u }º 

(C) Vegetable oil (D) Air 
 uõÁμ Gsön´  PõØÖ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

175. From the following family of metal alloys which exhibits lowest
density? 
¤ßÁ¸® E÷»õP P»øÁ Sk®£[PÎÀ SøÓ¢u Ahºzvø¯ Eøh¯ P»øÁ 
Gx? 

(A) Aluminium Alloys (B) Magnesium Alloys 

 A¾ªÛ¯ E÷»õP P»øÁ  ö©UÜ]¯ E÷»õP P»øÁ 

(C) Titanium Alloys (D) Copper Alloys 
 øhmhõÛ¯ E÷»õP P»øÁ  ö\®¦ E÷»õP P»øÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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176. Which of the following stainless steel is non magnetic? 
¤ßÁ¸® x¸¨¤iUPõu GLS ÁøPPÎÀ Põ¢u ußø© AØÓx Gx? 

(A) Ferritic stainless steel 
 Lö£›iU x¸¨¤iUPõu GLS  

(B) Austinitic stainless steel 

 BìöhÛiU x¸¨¤iUPõu GLS 

(C) Martinsitic stainless steel  
 ©õºiß]iU x¸¨¤iUPõu GLS 

(D) All of the above 
 ÷©÷» EÒÍ AøÚzx® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

177. Which of the following microconstituent gives much ductility and
toughness to steel?   
GLSUS AvP ö|QÌÄzußø© ©ØÖ® PiÚzußø© uμUTi¯ ~s TÖ 
Gx? 

(A) Fine Pearlite  (B) Spherodite 

 Lø£ß ÷£Àø»m  ì¥÷μõøhm 

(C) Coarse Pearlite (D) Bainite 
 ÷Põºì ÷£Àø»m  ø£øÚm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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178. The microconstituents of Iron carbon Alloy in the increasing order of
their strength is  
C¸®¦ Põº£ß P»øÁ°ß ~s TÖPÒ AÁØÔß Á¼ø©°ß AvP›US® 
Á›ø\°À GÊuÄ®. 

(A) Fine Pearlite, Spherodite, Coarse Pearlite, Tempered 
Martensite 

 Lø£ß ÷£õºø»m, ì¥÷μõøhm, ÷Põºì ÷£õºø»m, öh®£ºm 
©õºöhßø\m  

(B) Sphreodite, Coarse Pearlite, Fine Pearlite, Tempered 
Martensite   

 ì¥÷μõøhm, ÷Põºì ÷£õºø»m, Lø£ß ÷£õºø»m, öh®£ºm 
©õºöhßø\m  

(C) Coarse Pearlite, Fine Pearlite, Spherodite, Tempered 
Martensite  

 ÷Põºì ÷£õºø»m, Lø£ß ÷£õºø»m, ì¥÷μõøhm öh®£ºm 
©õºöhßø\m 

(D) Tempered Martensite, Fine Pearlite, Sphreodite, Coarse 
Pearlite 

 öh®£ºm ©õºöhßø\m, Lø£ß ÷£õºø»m, ì¥÷μõøhm, ÷Põºì 
÷£õºø»m   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

179. The meterstable constituent present in Iron Carbon Alloy system is  
C¸®¦&Põº£ß A»õ´ Aø©¨¤À C¸US® ©õØÓuUP TÖ 

(A) α -Ferrite (B) γ  Austenite 

 α -Lö£øμm  γ BìöhøÚm 

(C) δ - Ferrite (D) Cementite 
 δ - Lö£øμm  ]ö©ßøhm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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180. In a solid solution the solubility limit 
J¸ vh Pøμ\¼À PøμvÓß Áμ®¦ 

(A) Increases with decrease in temperature  
 öÁ¨£{ø» SøÓÁuõÀ AvP›UQÓx 

(B) Increases with increase in temperature  
 öÁ¨£{ø» AvP›¨¦hß AvP›UQÓx 

(C) Decreases with increase in temperature 
 öÁ¨£{ø» AvP›¨¦hß SøÓQÓx  

(D) Is independent of temperature 
 öÁ¨£{ø» \õº¢x CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

181. The correct order of occurrence of the main components in a ramjet
engine in the direction of air flow is    
PõØÖ Kmhzvß vø\°À μõ®öám (Ramjet) Gg]ÛÀ EÒÍ •UQ¯ 
TÖPÎß {PÌÄPÎß \›¯õÚ Á›ø\ 

(A) Diffuser – Combustion Chamber – Nozzle  
 ]uØÔ – uPÚÁøÓ – ~ÛUSÇÀ  

(B) Nozzle – Diffuser – Combustion Chamber 

 ~ÛUSÇÀ – ]uØÔ – uPÚÁøÓ 

(C) Nozzle – Combustion Chamber – Diffuser 
 ~ÛUSÇÀ – uPÚÁøÓ – ]uØÔ  

(D) Combustion Chamber – Nozzle – Diffuser 
 uPÚÁøÓ – ~ÛUSÇÀ – ]uØÔ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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182. Stagnation temperature can be calculated using the expression 
÷uUP©õÚ öÁ¨£{ø»°øÚ PnURk ö\´¯ EuÄ® \©ß£õk 

(A) 



 −+= 2

10 2
1

1 MTT
γ

 (B) 
12

10 2
1

1
−





 −+= γ

γ
γ

MTT  

(C) 
γ

γ
γ

1

2
10 2

1
1

−





 −+= MTT  (D) 

1
10 2

1
1

−




 −+= γ

γ
γ

MTT  

 (E) Answer not known 
 Âøh öu›¯ÂÀø» 

183. A pelton wheel is ideally suited for  
J¸ ö£Àmhß \UPμ® RÌUPõq® GÁØÔÀ ªP¨ ö£õ¸¢x®? 

(A) High Head and Low Discharge  

 AvP ©mh® ©ØÖ® SøÓ¢u öÁÎ¨÷£õUS  

(B) High Head and High Discharge 
 AvP ©mh® ©ØÖ® AvP öÁÎ¨÷£õUS  

(C) Low Head and Low Discharge  
 SøÓ¢u ©mh® ©ØÖ® SøÓ¢u öÁÎ¨÷£õUS    

(D) Medium Head and Medium Discharge  
 Cøh{ø» ©mh® ©ØÖ® Cøh{ø» öÁÎ¨÷£õUS  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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184. In general practice, the angular deflection of the jet in the bucket is 
limited to  
J¸ ÁõÎ°À £õ²® uõøμ°ß ÷Põn Â»PÀ RÌUPõq® G¢u 
Áμ®¤ØSm£mhx? 

(A) 135 – 155 degree (B) 170 – 175 degree 

 135 – 155 £õøP  170 – 175 £õøP 

(C) 165 – 170 degree (D) 160 – 165 degree 
 165 – 170 £õøP  160 – 165 £õøP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

185. The specific speed (NS) of a pump is given by the expression 
£®¨ (pump) SÔ¨¤mh ÷ÁP® (NS) öÁÎ¨£õk ‰»® ÁÇ[P¨£kQÓx. 
Where, 
 N  –  Pump speed in rev/min 
 N  – £®¨ ÷ÁP® rev/min 
 P  –  Power developed in W  
 P  – BØÓÀ öÁÎ¨£õk W (Power developed) 
 Hm  –  Mano metric head in M  
 Hm  – ©õ÷Úõö©m›U öím (Mano metric head in M) 
 Q  –  Discharge in m3/S  
 Q  – öÁÎ÷¯ØÓ® (m3/S) 

(A) 5/4
m

S
H

QN
N =  (B) 

3/4
m

S
H

PN
N =  

(C) 
3/4

m
S

H

QN
N

⋅=  (D) 
5/4

m
S

H

PN
N

⋅=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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186. For pumping viscous oil, which pump will be used  
¤_¤_¨£õÚ Gsönø¯ £®¨ ö\´ÁuØS, G¢u £®¨ £¯ß£kzu¨£kQÓx.

(A) Centrifugal pump  

 ø©¯Â»US £®¨   

(B) Reciprocating pump  

 £μì£μ £®¨ (Reciprocating pump)  

(C) Screw pump  
 v¸S £®¨ (Screw pump)   

(D) Fuel pump as used in Diesel engines  
 j\À GßâßPÎÀ £¯ß£kzu¨£k® G›ö£õ¸Ò £®¨  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

187. The ratio of actual work available at the turbine to energy improved
to the wheel is called   
Âø\¯õÈ°À (turbine) QøhUS® Esø©¯õÚ ÷Áø» ©ØÖ® \UPμzvØS 
ÁÇ[P¨£k® BØÓ¼ß ÂQu® AøÇUP¨£kQÓx. 

(A) Mechanical efficiency   

 C¯¢vμzvÓß (Mechanical efficiency)   

(B) Hydraulic efficiency  

 øímμõ¼U vÓß (Hydraulic efficiency) 

(C) Turbine efficiency  
 Âø\¯õÈ ö\¯ÀvÓß (Turbine efficiency)   

(D) Relative efficiency  

 öuõhº¦øh¯ ö\¯ÀvÓß (Relative efficiency) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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188. The Drag Force (FD) on a plate is given by 
J¸ £»øP°ß ¤ßÛÊ¨¦ Âø\ (FD) Gß£x 

(A) 2
02

1
Uρ  (B) 2

0Uρ  

(C) AU2
02

1 ρ  (D) AU0ρ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

189. The separation of boundary layer take place is case of 
GÀø» AkUøP¨ ¤›¨£x RÌPshÁØÔÀ |øhö£ÖQÓx 

(A) Negative pressure gradient   

 Gvº©øÓ AÊzu \õ´Ä   

(B) Positive pressure gradient  
 ÷|º©øÓ AÊzu \õ´Ä 

(C) Zero pressure gradient  
 §äâ¯ AÊzu \õ´Ä   

(D) None of the above  
 ÷©÷» EÒÍ GxÄ® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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190. The head loss over finite length of a circular pipe with turbulent
flow is dependent. 
öPõ¢uÎ¨£õÚ Kmhzxhß J¸ ÁmhUSÇõ°ß Áøμ¯ÖUP¨£mh }ÍzvØS 
÷©À uø» CÇ¨¦ RÌPshÁØÖÒ Gøu \õº¢xÒÍx 

(A) Directly on pipe diameter  

 SÇõ´ Âmh® «x ÷|μi¯õP   

(B) Inversely on square of diameter   
 ÷|º©õÓõP SÇõ´ Âmhzvß C¸©h[QÀ 

(C) Directly on flow velocity  
 ÷|μi¯õP Kmh ÷ÁPzvÀ   

(D) Directly on square of flow velocity   
 ÷|μi¯õP Kmh ÷ÁPzvß C¸©h[QÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

191. A syphon is used to   
J¸ ]L÷£õß RÌUPshÁØÔØS £¯ß£kzu¨£kQÓx 

(A) Connect any two reservoirs at different levels   
 H÷uÝ® Cμsk }ºz÷uUP[PøÍ öÁÆ÷ÁÖ {ø»PÎÀ CønUP  

(B) Connect two reservoirs at different levels intervened by a 
mountain  

 J¸ ©ø»¯õÀ SÖUQh¨£mh öÁÆ÷ÁÖ {ø»PÎÀ Cμsk }ºz 
÷uUP[PøÍ CønUP   

(C) Discharge water from one reservoir to another 
 J¸ }ºz÷uUPzv¼¸¢x ©ØöÓõ¸ }ºz÷uUPzvØS }øμ öÁÎ÷¯ØÖuÀ

(D) Fill water from a reservoir at lower level to another reservoir 
with the help of a pump 

 RÌ ©mhzvÀ EÒÍ }ºz÷uUPzv¼¸¢x ©ØöÓõ¸ }ºz÷uUPzvØS J¸ 
£®¨ EuÂ²hß uspøμ {μ¨£ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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192. Orifice-meter is used to measure 
J¸ xøÍ AÍÂ RÌUPõq® GÁØøÓ AÍUP¨ £¯ß£kQÓx? 

(A) Average velocity  
 \μõ\› vø\÷ÁP® 

(B) Discharge 

 öÁÎ¨÷£õUS 

(C) Velocity at a point  
 J¸ ¦ÒÎ°À EÒÍ vø\÷ÁP® 

(D) Pressure at a point 
 J¸ ¦ÒÎ°À HØ£k® AÊzu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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193. Consider the following assumptions 
RÌUPõq® P¸x÷PõÒPøÍU P¸zvÀ öPõsk 

(1) The fluid is compressible 
 £õ´©® J¸ AÊ[SÖ £õ´©® 

(2) The fluid is inviscid 
 £õ´©® J¸ £õSø©°»õ¨ £õ´©® 

(3) The fluid is incompressible and homogeneous 
 £õ´©® J¸ A•[Sμõ ©ØÖ® \©a^º £õ´©® 

(4) The fluid is viscous 
 £õ´©® J¸ £õ¸ø©¨ £õ´©® 

The Euler's equations of motion 

( ) 0
2
1 2 =++ gdy

d
vd

ρ
ρ

 is based on the assumption of 

öPõkUP¨£mkÒÍ B´»›ß C¯UPa \©ß£õk G¢uU P¸x÷PõÒPøÍ 
Ai¨£øh¯õPU öPõshx GßÖ ÷uº¢öukUPÄ®.   

( ) 0
2
1 2 =++ gdy

d
vd

ρ
ρ

 

(A) (1) and (2) (B) (1) and (4) 

 (1) ©ØÖ® (2)  (1) ©ØÖ® (4) 

(C) (2) and (3) (D) (3) and (4) 
 (2) ©ØÖ® (3)  (3) ©ØÖ® (4) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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194. The velocity distribution in laminar flow through a circular pipe
follow the 
J¸ ÁmhUSÇõ´ ÁÈ¯õP ÷»ªÚõº KmhzvÀ vø\÷ÁP Â{÷¯õP® 
¤ßÁ¸©õÖ 

(A) Parabolic law (B) Linear law 

 £μÁøÍ¯ Âv  ÷|›¯À Âv 

(C) Logaraithmic law  (D) Ohms law 
 »õUμuªU (Logarithmic law)  K® Âv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

195. A change in angular momentum of fluid following in a curved path
results in a  
ÁøÍ¢u £õøu (curved path) £õ²® vμÁzvß ÷Põn ÷ÁPzvÀ HØ£k® 
©õØÓ® J¸ 

(A) Change in pressure 
 AÊzuzvÀ ©õØÓ®  

(B) Change in total energy 

 ö©õzu BØÓ¼À ©õØÓ®   

(C) Dynamic force passing through its centre of curvature 

 Auß ÁøÍÄ ø©¯zvß ÁÈ÷¯ ö\À¾® C¯UP Âø\ (Dynamic 
force)  

(D) Torque 
 •ÖUS Âø\ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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196. A Body sub-merged in liquid is in equilibrium when 
vμÁzvÀ ‰ÌQ²ÒÍ J¸ ö£õ¸Ò G¨÷£õx \©{ø»°À C¸US®? 

(A) Its meta-centre is about the centre of gravity 
 Auß ªu¨¦ ø©¯®, Dº¨¦ ø©¯zvØS ÷©÷» C¸US® ÷£õx  

(B) Its meta-centre is about the centre of buoyancy 

 Auß ªu¨¦ ø©¯®, ªu¨¦ Âø\ ø©¯zvØS ÷©÷» C¸US® ÷£õx

(C) Its centre of gravity is about the centre of buoyancy 
 Auß Dº¨¦ ø©¯®, ªu¨¦ Âø\ ø©¯zvØS ÷©÷» C¸US® ÷£õx 

(D) Its centre of buoyancy is about the centre of gravity 
 Auß ªu¨¦ Âø\ ø©¯®, Dº¨¦ ø©¯zvØS ÷©÷» C¸US® ÷£õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

197. Vorticity is given by 
_ÇÀußø© (Vorticity) Gß£x 

(A) Two times the rotation (B) 1.5 times the rotation 

 Cμsk ©h[S _ÇØa]  1.5 ©h[S _ÇØ] 

(C) Three times the rotation (D) Equal to the rotation 
 ‰ßÖ ©h[S _ÇØ]  _ÇØ]US \©® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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198. The vertical component of pressure force on a submerged curved
surface is equal to  
}›À •ÌQ¯ ÁøÍ¢u £μ¨¤ß «uõÚ AÊzu Âø\°ß ö\[SzxU TÖ 
GuØSa \©® 

(A) Its horizontal components  
 Auß Qøh©mh TÖ  

(B) The force on a horizontal projection of the curved surface 

 ÁøÍ¢u £μ¨¤ß Qøh ©mhzvmhzvß «uõÚ Âø\   

(C) The weight of liquid vertically about the curved surface 
 ÁøÍ¢u ÷©Ø£μ¨¦US ÷©÷» ö\[SzuõP vμÁzvß Gøh  

(D) The product of pressure at centroid and surface area 
 ø©¯® ©ØÖ® ¦Ó¨£μ¨¤À AÊzuzvß ö£¸UPØ£»ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

199. If the velocity in a fluid flow does not change with respect to length
of direction of flow, it is called 
J¸ vμÁ KmhzvÀ EÒÍ ÷ÁP® Kmhzvß vø\°ß }Ízøu¨ ö£õÖzx 
©õÓÂÀø» GßÓõÀ, Ax GÆÁõÖ AøÇUP¨£kQÓx. 

(A) Steady flow (B) Incompressible flow 

 {ø»¯õÚ Kmh®  A•UP •i¯õu Kmh® 

(C) Uniform flow (D) Rotational flow 
 ^μõÚ Kmh®  _ÇØ] Kmh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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200. Match List I with List II and select the correct answer using the
code given below the lists.  

Here ‘G’ – centre of gravity 

 ‘M’ – meta centre 

£mi¯À 1 I £mi¯À 2 Ehß ö£õ¸zxP. R÷Ç öPõkUP¨£mkÒÍ
SÔ±kPøÍ¨ £¯ß£kzv \›¯õÚ £vø» ÷uº¢öukUPÄ®. 

C[S ‘G’ – Dº¨¦ ø©¯® 

 ‘M’ – ö©mhõö\ßhº 
 List I (Condition)    List II (Result) 
 £mi¯À I ({£¢uøÚ)    £mi¯À II (•iÄ)  
(a) G is above M   1. Stable equilibrium  
 G Gß£x M US ÷©À EÒÍx  {ø»¯õÚ \©{ø» 
(b) G and M coincide   2. Unstable equilibrium  
 G ©ØÖ® M BQ¯øÁ   {ø»¯ØÓ \©{ø» 
 JßÔønUQßÓÚ 
(c) G is below M   3. Floating body  
 G Gß£x M US R÷Ç EÒÍx  ªuUS®ö£õ¸Ò 
(d) Buoyant force ≥  
 Weight of floating body  4. Neutral equilibrium  
 ªu¨¦ Âø\ ≥ ªuUS®    
 ö£õ¸Îß Gøh    |k{ø» \©{ø» 

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

  


