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1. The four ‘E’ of safety programmes to safety in an industry are  
Kº öuõÈØ\õø»°ß £õxPõ¨¤ØPõÚ, £õxPõ¨¦ vmhzvß 4 ‘E’ UPÒ 

(A) Engineering, Equipment, Economics and Enforcement   

 ö£õÔ°¯À, E£Pμn®, ö£õ¸Íõuõμ® ©ØÖ® A©»õUP®  

(B) Enlistment, Education,  Equipment and Equity  
 ÷\ºUøP, £i¨¤zuÀ, E£Pμn® ©ØÖ® £[S 

(C) Economics, Enlistment, Enforcement and Equipment  
 ö£õ¸Íõuõμ®, ÷\ºUøP, A©»õUP® ©ØÖ® E£Pμn®  

(D) Engineering, Education, Enlistment and Enforcement 
 ö£õÔ°¯À, £i¨¤zuÀ, ÷\ºUøP ©ØÖ® A©»õUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

2. A manufacturing firm purchases a machine at a fixed cost of
Rs.18,000. The variable cost is Rs.8 per product and selling price is
Rs. 13. At what volume of production, break-even occur?   
Kº EØ£zv {ÖÁÚ® ¹. 18,000/& GßÓ {ø»zu Âø»°À J¸ C¯¢vμzøu 
öPõÒ•uÀ ö\´xÒÍx. J¸ ö£õ¸ÐUPõÚ ©õÖ£k® Âø» ¹.8/& ©ØÖ® 
ÂØ£øÚ Âø» ¹.13/&. G¢u AÍÂ»õÚ EØ£zv°À •ÔÄ {ø» HØ£k®? 

(A) 3600 (B) 4000 

(C) 4500 (D) 4600 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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3. The managerial function that coordinates resources with an aim to
enable maximum output under minimum total cost is called as?  
SøÓ¢u£m\ ö©õzu ö\»Âß RÌ AvP£m\ öÁÎ±møh ö\¯À£kzx® 
÷|õUPzxhß ÁÍ[PøÍ J¸[QønUS® {ºÁõP ö\¯À£õk GÆÁõÖ 
AøÇUP¨£kQßÓx? 

(A) Controlling (B) Directing  
 Pmk¨£kzxuÀ  ÁÈPõmkuÀ 

(C) Coordinating (D) Organising  
 J¸[QønzuÀ  JÊ[S£kzxuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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4. The project activities, precedence relationships and durations are
described in the table :  
vmh ö\¯À£õkPÒ, •ßÝ›ø© EÓÄPÒ ©ØÖ® Põ» AÍÄ BQ¯øÁ 
AmhÁøn°À ÂÁ›UP¨£mkÒÍÚ : 

Activity 
ö\¯À£õkPÒ 

Precedence 
•ßÝ›ø© EÓÄPÒ

Duration in days 
Põ» AÍÄ 

P – 3 

Q – 4 

R P 5 

S Q 5 

T R, S 7 

U R, S 5 

V T 2 

W U 10 

The critical path of the project is : 

vmhzvß •UQ¯©õÚ £õøu ________ 

(A) P-R-T-V (B) Q-S-T-V 

(C) P-R-U-W (D) Q-S-U-W 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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5. The method adopted by an effective leader able to resolve the
conflict is __________ 
÷©õuø»z wºUPUTi¯ J¸ vÓø©¯õÚ uø»ÁμõÀ HØÖUöPõÒÍ¨£mh 
•øÓUS ö£¯º GßÚ? 

(A) Arbitrating (B) Suggesting  
 ©zv¯ìu® ö\´Áx  £›¢xøμUQÓx 

(C) Catalysing  (D) Praising  
 ÂøÚ³UQ  £õμõmk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

6. Which of the following technique is not a network techniques in
Industrial Engineering? 
¤ßÁ¸® G¢u öuõÈØ~m£® öuõÈ»P¨ ö£õÔ°¯¼ß Áø»¨¤ßÚÀ 
öuõÈØ~m£® AÀ»? 

(A) P.E.R.T : Programme Evaluation and Review Technique   

 P.E.R.T : vmh ©v¨¥k ©ØÖ® ©Ö B´Ä ~m£®  

(B) L.A.N : Local Area Network 

 L.A.N : EÒÑº £Sv Áø»¨¤ßÚÀ 

(C) C.P.M : Critical Path Method  
 C.P.M : •UQ¯©õÚ £õøu •øÓ  

(D) G.E.R.T : Graphical Evaluation, Review Technique 
 G.E.R.T : ÁøμPø» ©v¨¥k ©ØÖ® ©ÖB´Ä ~m£® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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7. A dummy activity is used in PERT network to describe  
PERT ö|möÁõºUQÀ ÂÁ›UP J¸ ÷£õ¼ ö\¯À£õk £¯ß£kzu¨£kQÓx

(A) Precedence relationship   

 •ßÝ›ø© EÓÄ  

(B) Necessary time delay  
 ÷uøÁ¯õÚ ÷|μ uõ©u® 

(C) Resource restriction    
 ÁÍ Pmk¨£õk  

(D) Resource idleness  
 ÁÍ ö\¯»ØÓ ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

8. Production flow analysis is a method of identifying part families
that uses data from  
ÂøÍö£õ¸Ò Sk®£[PøÍ Aøh¯õÍ® Põq® EØ£zv Kmh £S¨£õ´Ä 
•øÓ¯õÚx GuÛh® C¸¢x uPÁÀPøÍ ö£ÖQßÓx? 

(A) Engineering drawing  (B) Production schedule  
 ö£õÔ°¯À Áøμ£h®  EØ£zv AmhÁøn 

(C) Bill of material (D) Route sheet 
 ö£õ¸mPÎß AÍÄ μ^x  £õøu uõÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



399 - Mechanical, Production and   
Manufacturing Engineering  
 

8

9. Which of the following method used in operation research not belong
to probabilistic model?  
B£÷μ\ß Bμõ´a]°À £¯ß£kzu¨£k® ¤ßÁ¸® •øÓPÎÀ Gx 
{PÌuPÄ ©õv›PÐUS ö\õ¢u©õÚx AÀ»? 

(A) Queuing theory  (B) Game theory 

 Á›ø\ ÷Põm£õk  ÂøÍ¯õmkU ÷Põm£õk 

(C) Monte Carlo method (D) Replacement theory 
 ÷©õs÷hõ Põº÷»õ •øÓ  ©õØÖU ÷Põm£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

10. As per the conventions of Method Time Measurement (MTM), for
recording datas, the “Case A Reach” refers to  
•øÓ ÷|μ AÍÃmiÀ ÁÇUPzvß£i uPÁÀPøÍ £vÂk® ÷£õx “{ø» A
AøhuÀ” Gß£x  

(A) object in fixed location   

 ö£õ¸Ò {ø»zu ChzvÀ C¸¨£x  

(B) object jumbled with other objects in group  
 ö£õ¸Ò ©ØÓ ö£õ¸mP÷Íõk SÊÁõP Cøn¢x SÇ¨£ {ø» 

AøhÁx 

(C) very small object  
 «a]Ö ö£õ¸Ò  

(D) indefinite location of an object 
 ö£õ¸Îß Põ»Áøμ¯øμ¯ØÓ {ø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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11. Vehicle Manufacturing assembly line is an example of  
ÁõPÚ EØ£zv §mhÀ £mhøÓ G¢u Aø©¨¦z vmhzvØS Euõμn® 

(A) product layout  

 EØ£zv¨ ö£õ¸Ò Aø©¨¦z vmh®  

(B) process layout 
 ö\¯À•øÓ Aø©¨¦z vmh® 

(C) manual layout  
 øPPÍõÀ C¯UP¨£k® Aø©¨¦z vmh®  

(D) fixed layout 
 {ø»¯õÚ Aø©¨¦z vmh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

12. Standard time includes allowances for  
{ø»¯õÚ ÷|μzvÀ Ah[S® \¾øPPÒ 

(A) direct work only  
 ÷|μi ÷Áø» ©mk®  

(B) fatigue, personal needs and delays 

 ÷\õºÄ, uÛ¨£mh ÷uøÁPÒ ©ØÖ® uõ©u[PÒ 

(C) fixed operational costs  
 {ø»¯õÚ ö\¯À£õmk ö\»ÄPÒ  

(D) maintenance activities only  
 £μõ©›¨¦ ö\¯À£õk ©mk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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13. Choose the correct expression for shape functions, if the element has
only the two corner nodes 1 and 2 and is linear? 
EÖ¨¦ Cμsk ‰ø»°À EÒÍ •øÚPÒ 1 ©ØÖ® 2 ©mk÷© C¸¢uõÀ 
©ØÖ® ÷|º ÷PõhõP C¸¢uõÀ ÁiÁ ö\¯À£õmkUPõÚ öÁÎ¨£õmøh 
GÊx[PÒ? 

(A) ( )1
2
1

1 += uN , ( )1
2
1

2 −= uN  

(B) ( )uN += 1
2
1

1 , ( )uN −= 1
2
1

2  

(C) ( )uN −= 1
2
1

1 , ( )uN += 1
2
1

2   

(D) ( )1
2
1

1 −= uN , ( )1
2
1

2 += uN  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

14. What is the Just In Time (JIT)? 
áìm Cß øh® (JIT) GßÓõÀ GßÚ? 

(A) Individual orders to the machine   

 C¯¢vμ[PÐUS uÛ¨£mh EzuμÄPÒ Ch¨£kQÓx  

(B) Actual progress order against production schedule   
 EØ£zv AmhÁønUS GvμõP Esø©¯õÚ EØ£zv Bºhº 

(C) Order release and order schedule   
 Bºhº öÁÎ°h¨£mhx ©ØÖ® Bºhº AmhÁøn  

(D) Management philosophy that strives to eliminate sources of 
manufacturing waste by producting, the right part in the right 
place at the right time 

 EØ£zv CÇ¨¦PøÍ uÂº¨£uØPõPÄ® EØ£zv ÁÍ[PøÍ \›¯õP 
£¯ß£kzv \›¯õÚ ChzvÀ \›¯õÚ ÷|μzvÀ \›¯õÚ £õP[PøÍ 
EØ£zv ö\´¯ ÷Ásk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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15. In a tetrahedron element number of nodes are  
J¸ öhmμõöímμõß EÖ¨¤À PqUPÎß GsoUøP 

(A) 3 (B) 4 

(C) 5 (D) 6 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

16. Ability of a robot to position its wrist end at the desired target
position within the work volume is known as 
ö\¯À£k PnzvØSÒ, C»UP {ø»°À J¸ ÷μõ÷£õÂß ©oUPmk¨ 
£Sv°øÚ, \›¯õP {ø»{Özx® vÓß Gß£x __________ 

(A) Precision (B) Accuracy 

 \›~m£®  ªPa\›¯õÚ 

(C) Speed (D) Repeatability 
 ÷ÁP®  v¸®£aö\´uSø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

17. Chain type coding structure is also known as 
\[Q¼ ÁøP SÔ±mk Aø©¨¦ G¨£i AøÇUP¨£kQÓx 

(A) Poly code (B) Hybrid code 

 £õ¼ SÔ±k  P»¨¦ SÔ±k 

(C) Miscellaneous code (D) Mono code 
 Cuμ SÔ±k  ÷©õ÷Úõ SÔ±k 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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18. What do Flexible Manufacturing Systems (FMS)? 
ö|QÌÁõÚ EØ£zv Aø©¨¦PÒ (FMS) GßÚ ö\´QßÓÚ? 

(A) Moves and manipulates products, parts or tools  

 ö£õ¸mPÒ, £õP[PÒ AÀ»x P¸ÂPøÍ |PºzxQÓx ©ØÖ® 
øP¯õÐQÓx   

(B) Moves materials between operations  
 ö\¯À£õkPÐUS Cøh°À ö£õ¸mPøÍ |PºzxQÓx   

(C) Co-ordinates the whole process of manufacturing and 
manufacturing a part, component or product  

 EØ£zv°ß •Ê ö\¯À•øÓø¯²® J¸[QønUQÓx ©ØÖ® J¸ 
£Sv, TÖ AÀ»x u¯õ›¨ø£ EØ£zv ö\´QÓx   

(D) Completely manufactures a range of components without 
significant human intervention during the processing 

 ö\¯À£õmiß ÷£õx SÔ¨¤hzuUP ©Ûu uø»±k CÀ»õ©À 
£»Âu©õÚ TÖPøÍ •Êø©¯õP EØ£zv ö\´QÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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19. Assertion [A] : Computer Integrated Manufacturing (CIM) is a
method to integrate all phases of product-cycle 
operations. 

EÖv¯õP TÖuÀ [A] :  PoÛ J¸[Qøn¢u EØ£zv (CIM) Gß£x 
u¯õ›¨¦ _ÇØ] ö\¯À£õkPÎß AøÚzx 
{ø»PøÍ²® J¸[QønUS® J¸ •øÓ¯õS®. 

Reason [R] :  It is necessary that all the operations need to be
automatic (or) computer controlled in CIM. 

Põμn® [R] :  CIM CÀ AøÚzx ö\¯À£õkPÐ® uõÚõP÷Áõ 
AÀ»x PoÛ ÁÈ¯õP÷Áõ Pmk¨£kzu¨£h 
÷Ási¯x •UQ¯©õS®.  

(A) [A] is true but [R] is false  
 [A] Esø©, BÚõÀ [R] ö£õ´  

(B) [A] is false, [R] is true 
 [A] ö£õ´, [R] Esø© 

(C) Both [A] and [R] are true and [R] is the correct explanation 
of [A] 

 [A] ©ØÖ® [R] Cμsk® Esø©, ©ØÖ® [R] Gß£x [A]ß \›¯õÚ 
ÂÍUP® 

(D) Both [A] and [R] are true; but [R] is not the correct explanation
of [A] 

 [A] ©ØÖ® [R] Cμsk® Esø©, BÚõÀ [R] Gß£x [A]ß \›¯õÚ 
ÂÍUP©À» 

(E) Answer not known 
  Âøh öu›¯ÂÀø» 



399 - Mechanical, Production and   
Manufacturing Engineering  
 

14

20. Match the following  : 
ö£õ¸zxP : 
(a) Fixed costs 1. Material cost 
 {ø»¯õÚ ö\»Ä  ö£õ¸Ò ö\»Ä 
(b) Variable costs 2. Production equipment cost 
 ©õÖ£k® ö\»Ä  EØ£zv E£Pμn ö\»Ä 
(c) Factory overhead cost 3. Maintenance cost 
 öuõÈØ\õø» ÷©À{ø» ö\»Ä  £μõ©›¨¦ ö\»Ä 

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

21. Structure is divided into subdomain is called an 
\¨÷hõªÚõP¨ ¤›UP¨£mh Pmhø©¨¦ GÚ¨£kÁx 

(A) Matrix (B) Structure 

 ÷©m›Uì  ÁiÁø©¨¦ 

(C) Boundaries (D) Element 
 Áøμ¯øÓPÒ  EÖ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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22. Which of the following is not data exchange standard? 
R÷Ç öPõkUP¨£mhøÁ°À GøÁ uμÄ £›©õØÓ ö\¢uμ® CÀø» 

(A) IGES (B) PDES 

(C) IDEAS (D) STL 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

23. The extension for AutoCAD template file is 
Bm÷hõ÷Pm öh®¨÷Ím ÷Põ¨¤ß }mi¨¦ 

(A) DWF (B) DXF 

(C) DWT (D) DWG 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

24. The term parametric design in CAD software refers to 
÷Pm (CAD) ö©ßö£õ¸ÎÀ EÒÍ AÍÄ¸ ÁiÁø©¨¦ GßÓ ö\õÀ 
SÔ¨¤kÁx 

(A) A design approach based on fixed dimension  
 {ø»¯õÚ £›©õnzvß Ai¨£øh°À J¸ ÁiÁø©¨¦ AqS•øÓ

(B) A design approach focusing solely on aesthetic aspects 

 AÇQ¯À A®\[PÎÀ ©mk® PÁÚ® ö\¾zxQÓx   

(C) A design approach using only 2D representation  
 2D ¤μv{vzxÁzøu ©mk® £¯ß£kzx® AqS•øÓ   

(D) A design approach where dimension and geometry are linked 
 £›©õn•® ÁiÁÂ¯¾® CønUP¨£mh J¸ ÁiÁø©¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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25. Purpose of transparency mapping in graphics __________ 
QμõL¤Uì--&À  öÁÎ¨£øhzußø© ÷©¨¤[Qß ÷|õUP® 

(A) To define the colours of model  

 ©õv›°ß {Ó[PøÍ Áøμ¯ÖUP   

(B) To create realistic shadow 

 ¯uõºzu©õÚ {Çø» E¸ÁõUP   

(C) To control the visibility of surfaces  
 ÷©Ø£μ¨¦PÎß öu›Ä{ø»ø¯ Pmk¨£kzu   

(D) To enhance the texture quality 
 Aø©¨¦ uμzøu ÷©®£kzu 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

26. Schmidt number is the ratio of __________ and __________. 
Qªz (Schmidt) Gs Gß£x __________ ©ØÖ® __________ Cøh÷¯¯õÚ 
ÂQu® BS®. 

(A) Product of mass transfer coefficient and diameter and 
diffusivity of fluid  

 ö£õ¸sø© ©õØÓ öPÊ ©ØÖ® Âmhzvß ö£¸USzöuõøP ©ØÖ® 
vμÁzvß ÂμÁÀ vÓß   

(B) Kinematic viscosity and diffusion coefficient of fluid 

 C¯[Q¯À £õSø© ©ØÖ® ÂμÁÀ öPÊ   

(C) Kinematic viscosity and thermal diffusivity of fluid  
 C¯[Q¯À £õSø© ©ØÖ® öÁ¨£ÂμÁÀ vÓß   

(D) Thermal diffusivity and diffusion coefficient of fluid 
 öÁ¨£ÂμÁÀvÓß ©ØÖ® ÂμÁÀ öPÊ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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27. The dimensions of mass transfer co-efficient is given by 
{øÓ £›©õØÓ SnPzvß £›©õn[PÒ GÆÁõÖ ÁÇ[P¨£kQÓx 

(A) 12 −TL  (B) 12 −− TL  

(C) 2−LT  (D) 1−LT  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

28. Reynolds analogy for heat transfer in a pipe flow is written as 
SÇõ´ KmhzvÀ öÁ¨£ £›©õØÓzvØPõÚ Reynold’s J¨¦ø© GÆÁõÖ 
GÊu¨£kQÓx? 

(A) 
PrRe

Nu
 (B) 

PrNu
Re  

(C) 
ReNu

Pr
 (D) 

Re
PrNu

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

29. In mass transfer, what does higher Sherwood number indicate? 
{øÓ £›©õØÓzvÀ AvP öåºÄm Gs Gøu SÔUQÓx? 

(A) Higher density gradients (B) Slower mass transfer 

 AvP Ahºzv \›Ä  ö©xÁõÚ {øÓ £›©õØÓ® 

(C) Faster mass transfer (D) Lower velocity gradients 
 ÷ÁP©õÚ {øÓ £›©õØÓ®  SøÓÁõÚ ÷ÁP \›Ä 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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30. The heat exchangers are classified as __________ 
RÌUPshÁØÖÒ GøÁ GøÁ öÁ¨£ £›©õØÔ°ß ÁøPPÍõS®? 

(i) Parallel flow 
 Cøn Kmh® 

(ii) Counter flow 
 Gvº Kmh® 

(iii) Single-pass flow 
 JØøÓ AÝ©v Kmh® 

(iv) Single pass counter flow 
 JØøÓ AÝ©v Gvº Kmh® 

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

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

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

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

31. Heat exchanger effectiveness is given by   
öÁ¨£ £›©õØÔ°ß  ö\¯ÀvÓß GÆÁõÖ ©v¨¤h¨£kQÓx 

(A) 
max

min

Q
CQ

 (B) QQ /max
 

(C) max/QQ  (D) 
min

max

Q
Q

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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32. NTU is a number of transfer units, dimensionless parameter defined 
as 
NTU Gß£x £» £›©õØÓ A»SPÒ, £›nõ©©ØÓ AÍÄ¸  GÚ GÆÁõÖ 
Áøμ¯ÖUP¨£kQÓx 

(A) 
A

UCmin  (B) 2 UA/Cmin 

(C) UA/Cmin  (D) 
minUC

A
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

33. The effectiveness of a heat exchanger typically falls within the range 
to ––––––––– 
öÁ¨£ £›©õØÔ°ß ö\¯ÀvÓß ö£õxÁõP G¢u ©v¨¦ Áμ®¤ØSÒ Á¸®? 

(A) 0 to 1 (B) 0 to 100 

(C) –1 to 1 (D) 0 to ∞  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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34. The shape factor from surface 1 to surface 3 is 
where   F1,2–3 =0.11643 
  F2–3 = 0.20004 

 

 
•uÀ £μ¨¤¼¸¢x ‰ßÓõ® £μ¨¦ Áøμ EÒÍ £õxPõ¨¦ Põμo°ß ©v¨¦ 
GÆÁÍÄ? 

C[S, F1, 2–3 =0.11643 
  F2–3 = 0.20004 

 

 

(A) 0.1282 (B) 0.003282 

(C) 0.03282 (D) 0.3282 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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35. A black body is a body that radiates energy according to the –––––––––

law. 
J¸ P¸® ö£õ¸ÎÀ C¸¢x öÁÎ÷¯ØÓ¨£k® öÁ¨£ BØÓ¼ß AÍÁõÚx 
–––––––––– Âv°ß \©ß£õmiÀ C¸US® 

(A) T2 (B) T3 

(C) T4 (D) t4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

36. What will be the value of the shape factor for two infinite parallel 
surfaces separated by a distance d? 
yμ® ‘d’ BÀ ¤›UP¨£mh Cμsk GÀø»¯ØÓ Cøn¯õÚ ÷©Ø£μ¨¦PÐUPõÚ
ÁiÁ Põμo°ß ©v¨¦ GßÚÁõP C¸US®? 

(A) 0 (B) ∞  

(C) 1 (D) d 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

37. Emissivity is the property of a surface and is independent of  
EªÌÄ Gß£x ÷©Ø£μ¨¤ß £s¦ ©ØÖ® CvÀ C¸¢x _¯õwÚ©õP EÒÍx

(A) Temperature (B) Wavelength 

 öÁ¨£{ø»  Aø» }Í® 

(C) Source of radiation (D) Heat 
 PvºÃa]ß Buõμ®  öÁ¨£® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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38. What is the basic equation of thermal radiation from which all other 
equations of radiation can be derived?  
G¢u öÁ¨£UPvºÃa]ß Ai¨£øh \©ß£õmi¼¸¢x, öÁ¨£U PvºÃa]ß 
©ØÓ AøÚzx \©ß£õkPøÍ²® ö£Ó •i²®? 

(A) Stefan-Boltzman equation  (B) Plank’s equation 

 ìj£ß–÷£õÀmì÷©ß \©ß£õk   ¨Íõ[ \©ß£õk 

(C) Wein’s equation (D) Rayleigh Jeans formula 
 öÁ´ß \©ß£õk  öμ÷» ãß \©ß£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

39. The shape factor 12F  in case of a conical cavity having a semi vertex
angle ‘α ’ and height ‘h ’ is given by 
Aøμ Ea]U÷Põn® ‘α ’ Ä® E¯μ® ‘h ’ ® öPõsh T®¦ SÈÂß 
ÁiÁUPõμo 12F  

(A) αsin112 −=F  (B) αsin12 =F  

(C) 





=

2
sin12

α
F  (D) 

2
sin

112
α−=F  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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40. The prototype and model are 
•ß ©õv› (Prototype) ©ØÖ® ©õv› (model) Gß£øÁ 

(A) Actual Sized and Smaller (or) Larger  

 A÷u AÍÂ»õÚx ©ØÖ® ]Ô¯uõP÷Áõ AÀ»x ö£›¯uõP÷Áõ 
C¸UP»õ®  

(B) Smaller (or) Larger and Actual Sized 
 ]Ô¯uõP÷Áõ AÀ»x ö£›¯uõP÷Áõ C¸UP»õ®  ©ØÖ® A÷u 

AÍÂ»õÚx 

(C) No Difference  
 G¢u ©õØÓ•® CÁØÖÒ CÀø»  

(D) None of the above 
 ÷©¾ÒÍÁØÖÒ Hx® CÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

41. For forced convention heat transfer , Nusselt number is a function of
following 2 numbers 
Pmhõ¯ öÁ¨£a\»Ú öÁ¨£ £›©õØÓzvÀ, |ìéÀm Gs Gß£x RÌPsh 
Cμsk GsPÎß ö\¯À£õk 

(A) Reynolds and Prandtl (B) Reynolds and Grashoff 

 öμÚõÀmì ©ØÖ® L¤μõsmiÀ  öμÚõÀmì ©ØÖ® Qμõ÷åõL¨

(C) Prandtl and Grashoff (D) None of the above 
 L¤μõsmiÀ ©ØÖ® Qμõ÷åõL¨  ÷©ØPsh GxÄªÀø» 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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42. If the heat transfer coefficient h increases, what effect does it have 
on the fin efficiency? 
öÁ¨£ £›©õØÓ SnP® h AvP›zuõÀ, Ax xk¨¦ ö\¯ÀvÓÛÀ GßÚ 
ÂøÍøÁ HØ£kzx®? 

(A) Increases the fin efficiency  

 xk¨¦ ö\¯ÀvÓøÚ AvP›UQÓx  

(B) Decreases the fin efficiency 
 xk¨¦ ö\¯ÀvÓøÚU SøÓUQÓx 

(C) No effect on fin efficiency  
 xk¨¦ ö\¯ÀvÓÛÀ G¢u ÂøÍÄ® CÀø»  

(D) It depends on the fin material 
 Cx xk¨¦¨ ö£õ¸øÍ¨ ö£õÖzux 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

43. Which mode of heat transfer is primarily responsible for 
transferring heat through fluids (liquids and gases)?  
vμÁ[PÒ (vμÁ[PÒ ©ØÖ® Áõ²UPÒ) ‰»® öÁ¨£zøu ©õØÖÁuØS G¢u 
öÁ¨£ £›©õØÓ •øÓ •ußø©¯õÚ ö£õÖ¨£õS®? 

(A) Conduction (B) Convection 

 PhzuÀ  öÁ¨£a\»Ú® 

(C) Radiation (D) Compression 
 PvºÃa_  _¸UP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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44. Which parameter is typically used to predict the onset of the
transition boundary layer in flat plate forced convection? 
umøh¯õÚ uPmiÀ |øhö£Ö® •kUP _ÇØ] öÁ¨£a\»ÚzvÀ GÀø» 
£h» ©õØÓzøu PoUP G¢u AÍÄ¸ ö£õxÁõP £¯ß£kzu¨£kQÓx? 

(A) Reynolds number (B) Prandtl number 

 öμÚõÀmì Gs  L¤μõsmiÀ Gs 

(C) Nusselt number (D) Grashoff number 
 |ìéÀm Gs  Qμõ÷åõL¨ Gs 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

45. A meat slab of 25 mm thick having K = 1 w/m°C is heated with the
help of microwave heating for roasting the meat SLAB. The centre
temperature of the slab is maintained at 100°C where surrounding
temperature is 30°C. slabmeath = 20 w/m2°C . The value of microwave 

heating capacity is given by 
25 ª« ui©ß öPõsh J¸ CøÓa] xshõÚx ~snø» öÁ¨£‰mhÀ 

•øÓ°À (K = 1 w/m°C) ÁÖzx GkUP¨£mhx. CøÓa]z xsiß ø©¯ 

öÁ¨£{ø» 100°C öÁ¨£{ø»°¾® ÁÎ©sh» öÁ¨£{ø» 30°C ¾® 
EÒÍ÷£õx, ~snø» öÁ¨£‰mhÀ vÓÛß ©v¨£õÚx (uμÄPÒ

h        = 20 w/m2°C)  

(A) 9.573 kw/m3 (B) 99.573 kw/m3 

(C) 0.9573 kw/m3 (D) 995.73 kw/m3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

CøÓa]
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46. Thermal conductivity of steel material is ___________ 
GLS¨ ö£õ¸Îß öÁ¨£ PhzxzvÓß ___________ BS® 

(A) 225 W/mk (B) 150 W/mk 

(C) 95 W/mk (D) 45 W/mk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

47. Match List I (Law) with List II (Effect) and select the correct answer 
using the code given below. 

£mi¯À I I (Âv) £mi¯À II (ÂøÍÄ) Ehß ö£õ¸zxP. R÷Ç 
öPõkUP¨£mh SÔ±møh¨ £¯ß£kzv \›¯õÚ Âøhø¯z ÷uº¢öukUPÄ®

 List I   List II 
 £mi¯À I    £mi¯À II 
(a) Fourier Law   1. Mass Transfer 
 L÷£õ›¯º Âv    {øÓ £›©õØÓ® 
(b) Stefan Boltzman law  2. Conduction 
 ìj£ß&÷£õÀmì÷©ß Âv  PhzuÀ öÁ¨£ £›©õØÓ® 
(c) Newton’s law of cooling  3. Convection 
 {³mhÛß SÎºuÀ Âv    öÁ¨£a\»Ú öÁ¨£¨ £›©õØÓ® 
(d) Fick’s law   4. Radiation 
 L¤Uì Âv    PvºÃa_ öÁ¨£¨ £›©õØÓ® 

 (a) (b) (c) (d) 
(A) 3 1 2 4 
(B) 2 4 3 1  
(C) 3 4 2 1 
(D) 2 1 3 4 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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48. The process in which the internal resistance is assumed negligible in
comparison with its surface resistance is called ___________ heating
or cooling process. 
J¸ ö\¯À•øÓ°À, EÒ Gvº¨¦, ÷©Ø£μ¨¦ Gvº¨¤øÚU PnUQk® ÷£õx 

¦Ó¢uÒÐ® AÍÂÀ C¸¢uõÀ, Ax ___________ öÁ¨£‰mkuÀ AÀ»x 
SÎºÂzuÀ ö\¯À•øÓ¯õS® 

(A) Newtonian (B) Lagrangian 
 {³mhÛ¯ß (Newtonian)  »Uμõg]¯ß (Lagrangian) 

(C) Submissive (D) Subtractive 
 \¨ª]Æ (Submissive)  \¨iμõUiÆ (Subtractive) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

49. A flat plate of length 1 m and width 0.5 m is placed in an air stream
at 30°C blowing parallel to it. The convective heat transfer
coefficient is 30 W/m2k. Calculate the heat transfer if the plate is
maintained at a temperature of 300°C. 
1 « }Í® ©ØÖ® 0.5 « AP»® öPõsh J¸ umøh¯õÚ uPk, AuØS 

Cøn¯õP Ã_® PõØ÷ÓõmhzvÀ 30°C CÀ øÁUP¨£kQÓx. öÁ¨£a\»Ú 

öÁ¨£ £›©õØÓ SnP® 30 W/m2k öÁ¨£ £›©õØÓzøu PnUQkP. umk 

300°C öÁ¨£{ø»°À £μõ©›UP¨£kQÓx. 

(A) 1750 W (B) 3750 W 

(C) 2615 W (D) 4050 W 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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50. If the thermal resistance of a material is increased, what effect does
it have on the heat transfer rate (Q) through that material? 
J¸ ö£õ¸Îß öÁ¨£ Gvº¨¦ AvP›zuõÀ, A¢u ö£õ¸Îß ‰»® öÁ¨£ 

£›©õØÓ ÃuzvÀ (Q)  GßÚ ÂøÍøÁ HØ£kzxQÓx? 

(A) The heat transfer rate increases  

 öÁ¨£ £›©õØÓ Ãu® AvP›UQÓx   

(B) The heat transfer rate decreases 
 öÁ¨£ £›©õØÓ Ãu® SøÓQÓx 

(C) The heat transfer rate remains the same  
 öÁ¨£ £›©õØÓ Ãu® A¨£i÷¯ EÒÍx  

(D) The heat transfer rate becomes zero 
 öÁ¨£ £›©õØÓ Ãu® §äâ¯©õQÓx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

51. Choose the thermocouple combination for high temperature
measurements in the range of 400 to 1450°C 
400°C •uÀ 1450°C Áøμ°»õÚ E¯º öÁ¨£{ø» AÍÃkPÐUS 
öuº÷©õP¦Ò P»øÁø¯z ÷uº¢öukUPÄ® 

(A) Platinum Vs. Platinum-rhodium  

 ¤ÍõmiÚ® Vs. ¤ÍõmiÚ®&÷μõi¯®   

(B) Chromel Vs. Alumel 
 U÷μõö©À Vs. A¾ö©À 

(C) Iron Vs. Constantan  
 A¯ºß Vs. Põßìhõshß  

(D) Copper Vs. Constantan 

 Põ¨£º Vs. Põßìhõshß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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52. The Span of control refers to the 
Pmk¨£õmiß CøhöÁÎ Gøu SÔUQÓx 

(A) Total amount of control which can be exercised by the 
supervisor  

 ÷©Ø£õºøÁ¯õÍμõÀ ö\¯À£kzu¨£hUTi¯ ö©õzuU Pmk¨£õk  

(B) Total Number of Persons which report to any-one supervisor 
 H÷uÝ® J¸ ÷©Ø£õºøÁ¯õÍ›h® ¦Põº AÎUS® |£ºPÎß ö©õzu 

GsoUøP 

(C) Delegation of authority by the supervisor to his subordinates  
 ÷©Ø£õºøÁ¯õÍμõÀ AÁ¸USU RÌ £o¦›£ÁºPÐUS AvPõμ® 

ÁÇ[SuÀ   

(D) Delegation of Responsibility by the supervisor to his 
subordinates 

 ÷©Ø£õºøÁ¯õÍμõÀ AÁ¸USU RÌ £o¦›£ÁºPÎh® ö£õÖ¨ø£ 
J¨£øhzuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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53. Relative Precision Index (RPI) is calculated by 
J¨¥mk xÀ¼¯ SÔ±k Cuß ‰»® PnUQh¨£kQÓx 

(A) 
RangeAverage

Tolerance
RPI=    

  

 J.x.S  
geAverageRan

Tolerance
(RPI) =   

 

(B) 
Tolerance

RangeAverage
RPI =   

 J.x.S 
Tolerance

RangeAverage
(RPI) =  

(C) RangeAverageToleranceRPI ×=   

 J.x.S (RPI)  = \Q¨¦zußø© × \μõ\› Áμ®¦  
 

(D) RangeAverageToleranceRPI +=  

 J.x.S (RPI)  = \Q¨¦zußø© + \μõ\› Áμ®¦ 

(E) Answer not known  
 Âøh öu›¯ÂÀø» 

54. The following device measure all parameters of surface texture 
RÌPsh P¸Â uÍzvß GÀ»õ ÷©Ø£μ¨¦ £iP Aø©¨¦PÎß 
AÍÄ¸UPøÍ AÍÂk® 

(A) Perthometer (B) Tomlinson tester 

 ö£ºz÷uõ«mhº  ÷hõ®¼ß\ß öhìhº 

(C) Mikrokator tester (D) Forster tester 
 ø©U÷μõ÷Phº öhìhº  L÷£õºìhº öhìhº 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

\Q¨¦zußø©

\μõ\› Áμ®¦

\μõ\› Áμ®¦

\Q¨¦zußø©
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55. What is the English equivalent for the Japanese word SEISO? 
SEISO GßÓ á¨£õÛ¯ ÁõºzøuUS Cøn¯õÚ B[Q» Áõºzøu GßÚ? 

(A) Sorting out (B) Scrub, Shine, Sweep 

 Á›ø\¨£kzxuÀ  ìUμ¨, øåß, ìÃ¨ 

(C) Systematic arrangement (D) Self discipline 
 •øÓ¯õÚ HØ£õk  _¯ JÊUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

56. meaning of the symbols shown in the block is 
 
£hzvÀ SÔ¨¤h¨£mkÒÍ SÔ±kPÎøÚ RÌPshÁõÖ 
Aºzu® öPõÒÍ»õ® 

(A) Surface B is perpendicular to A and error of perpendicularity 
is 0.05 mm  

 ¦Ó¨£μ¨¦ B BÚx ¦Ó¨£μ¨¦ A US ö\[SzuõP EÒÍx GßÖ® 

CμsiØS® BÚ ö\[Szxußø© 0.05 ª.« Â»P¾hÝÒÍx  

(B) Surface B is inclined to surface A  
 ¦Ó¨£μ¨¦ B BÚx ¦Ó¨£μ¨¦ A ²hß \õ´¢v¸US®  

(C) Surface B is parallel to A and error of parallelity is 0.05  mm 
 ¦Ó¨£μ¨¦ B BÚx ¦Ó¨£μ¨¦ A US Cøn¯õP EÒÍx ©ØÖ® 

CμsiØPõÚ Cøn {ø» 0.05 ª.« AÍÂÀ EÒÍx  

(D) Surface B is perpendicular to surface A and error of 
dimensional tolerance is 0.05 mm 

 ¦Ó¨£μ¨¦ B BÚx ¦Ó¨£μ¨¦ A US ö\[SzuõP EÒÍx GÛÀ 

0.05 ª.« £›©õn ö£õÖv ¤øÇ²hß EÒÍx GßÖ® Aºzu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

B 11 A 0.05 

B 11 A 0.05 
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57. As per Rule #1 of GD&T, the form of the feature must be perfect
when 
GD&T Âv #1 Cß £i-, A®\zvß ÁiÁ® G¨÷£õx G¢u¨ ¤øÇ²® 
CÀ»õ©À \›¯õP C¸UP ÷Ásk® 

(A) the feature measures at MMC  
 A®\® AvP£m\ ö£õ¸Ò {ø»°À EÒÍ÷£õx  

(B) the feature measures at LMC 
 A®\® SøÓ¢u£m\ ö£õ¸Ò {ø»°À EÒÍ÷£õx 

(C) the feature measures at nominal material condition  
 A®\® \μõ\› ö£õ¸Ò {ø»°À EÒÍ÷£õx   

(D) the feature is midway between MMC and LMC 
 A®\® AvP£m\ ©ØÖ® SøÓ¢u£m\ ö£õ¸Ò {ø»US Cøh÷¯ 

EÒÍ÷£õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

58. The non-contact probe used in CMM is ___________ 
CMMCÀ öuõhº¦ CÀ»õu B´Ä P¸Â Gx? 

(A) Eddy current probe (B) Vision probe 

 Gi Pμsm B´Ä P¸Â  £õºøÁ B´Ä P¸Â 

(C) X-ray probe (D) Magnetostrictive probe 
 GUì÷μ B´Ä P¸Â  Põ¢uÂ¯À B´Ä P¸Â 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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59. For checking the flatness, which of the following is used to mark the
surface 
÷©Ø£μ¨ø£ SÔUP RÌPshÁØÔÀ Gx \›£õº¨£uØS 
£¯ß£kzu¨£kQÓx? 

(A) Scriber (B) Prussian Blue 

 ìQ›¨£º  ¤μè¯ß }»® 

(C) Alcohol (D) Ruler 
 BÀPíõÀ  AÍÄ÷PõÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

60. When only the silhouette of a part is needed to do a measurement,
the lighting technique used is ___________ 
J¸ £Sv°ß ]ÀíÄm ©mk÷© AÍÃk ö\´¯ ÷uøÁ¨£k® ÷£õx G¢u 
ÂÍUS ~m£® £¯ß£kzu¨£kQÓx? 

(A) Diffuse backlighting (B) Diffuse frontlighting 

 iL¨³ì ¤ßöÚõÎ  iL¨³ì •ßÂÍUS 

(C) Structured lighting (D) Ring light 
 Pmhø©UP¨£mh ÂÍUSPÒ  ›[ ÂÍUS 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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61. The __________ type of CMM is preferred for very large workpieces. 
ªP¨ö£›¯ TÖPÐUS (ö£õ¸mPÐUS) G¢u ÁøP¯õÚ CMM 
£¯ß£kzu¨£kQßÓx? 

(A) Cantilever type (B) Bridge type 

 Põßi½Áº ÁøP  ¤›mä ÁøP 

(C) Column type (D) Gantry type 
 Põ»® ÁøP  ÷Pßm› ÁøP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

62. The minimum clearance between the hole and shaft for a 20 H7/h6
fit is __________. 
20 H7/h6 ö£õ¸zuzvØPõÚ xøÍ ©ØÖ® uskUS Cøh÷¯ EÒÍ 
SøÓ¢u£m\ CøhöÁÎ 

(A) mμ0  (B) mμ6  

(C) mμ13  (D) mμ7  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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63. In a laser interferometer used to check the position accuracy of a
CNC machine tool, one variation in intensity from light to dark
occurs every time the retroreflector moves by __________. 
uõÛ¯[Q C¯¢vμU P¸Â°ß {ø»z xÀ¼¯zøua \›£õºUP¨ 
£¯ß£kzu¨£k® ÷»\º CßhºLö£÷μõ«mh›À JÎ°¼¸¢x C¸sh 
ÂÎ®¦US Cøh{ø» ©õÖ£õk HØ£k® ÷£õx, öμm÷μõöμL¨öÍUhº 
GÆÁÍÄ yμ® |Pºzu¨£mi¸US®? 

(A) 
2
λ

 (B) λ  

(C) 
4
λ

 (D) 
2

3λ
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

64. The following type of gauge has gauging section combined on one
end 
R÷Ç²ÒÍÁØÖÒ AÍÂk® ¤›ÄPÍõP J¸ •øÚ öPõsh P¸Â 

(A) Combined dual purpose limit gauge 
 öuõSzu C¸ ÷|õUP[PøÍ²øh¯ GÀø» P¸Â 

(B) Fixed gauge  
 {ø»¯õÚ P¸Â 

(C) Progressive gauge 
 •ß÷ÚÖQÓ P¸Â 

(D) Go-No-Go gauge 
 ÷Põ&÷|õ&÷Põ ÷Pä 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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65. When two similar gratings are placed face to face with their lines
parallel, there will appear a series of bands known as 
÷|¸US ÷|÷μ Cμsk J¨£õÚ umkuÀPøÍ Auß Cøn¯õÚ ÷Põmkhß 
øÁUS®ö£õÊx A[S J¸ öuõhº £møhPÎß ÷uõØÓ® E¸ÁõS®. Ax 

(A) Pitter fringes 
 ¤mhº ÂÎ®¦PÒ 

(B) Moire fringes  
 ÷©õ´º ÂÎ®¦PÒ 

(C) De Morgan fringes 
 i÷©õºPß ÂÎ®¦PÒ 

(D) Michelson fringes 
 ª÷PÀ\ß ÂÎ®¦PÒ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

66. In CNC machines, the allowable ball screw alignment error is 
CNC C¯¢vμzvÀ, £õÀ ìS¸Âß AÝ©vUP¨£mh J¸ø©¨£õmk 
¤øÇ¯õÚx 

(A) 0.001 mm/m span (B) 0.2 mm/m span 

 0.001 ª.«/« \õs  0.2 ª.«/« \õs 

(C) 0.02 mm/m span (D) 0.1 mm/m span 
 0.02 ª.«/« \õs  0.1 ª.«/« \õs 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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67. NC machine program is fed by 
NC C¯¢vμzvß {μ»ø© ö\¾zxÁx 

(A) CD (B) Punched tap 

 CD  Szv¯ _¸Ò 

(C) Keyboard (D) RS232 
 \õÂ¨£»øP  RS232 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

68. In the water jet machining, material is removed by __________
process. 
}ºzuõøμ C¯¢vμzvÀ ö£õ¸Ò }UP¨£kÁx __________ •øÓ°À. 

(A) Fusion (B) Erosion 

 ¤ønÄ  A›©õÚ® 

(C) Ion displacement (D) Chemical reaction 
 A¯Û Ch®ö£¯ºuÀ  ÷ÁvÂøÚ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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69. Find out the odd parameter which will enhance the performance of
laser beam machining? 
JÎPØøÓ G¢vμ ÂøÚ°ß ö\¯ÀvÓøÚ ÷©®£kzu •i¯õu AÍÄ¸øÁ 
PshÔP. 

(A) Higher reflectivity of the workpiece 
 £oö£õÔ°ß E¯º ¤μv£¼¨¦ 

(B) Lower thermal conductivity of the workpiece  
 £oö£õÔ°ß SøÓ¢u öÁ¨£ PhzxzvÓß 

(C) Lower specific heat of the workpiece 
 £oö£õÔ°ß SøÓ¢u SÔ¨¤mh öÁ¨£® 

(D) Lower latent heat of the workpiece 
 £oö£õÔ°ß SøÓ¢u ©øÓ¢u öÁ¨£® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

70. In silicon wafer processing, the preferred level of cleanliness is 
]¼UPõß ö\vÀ ö\´•øÓ°ß ÷£õx HØÓ y´ø© {ø» GßÚ? 

(A) Class 1 to 10 (B) Class 100 to 1,000 

 ÁøP 1¼¸¢x 10  ÁøP 100¼¸¢x 1,000 

(C) Class 1,000 to 10,000 (D) Above class 10,000 
 ÁøP 1,000¼¸¢x 10,000  ÁøP 10,000 US ÷©À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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71. The time taken to drill a hole through a 25 mm thick plate with the
drill rotating at 300 rpm and moving at a feed rate of 0.25 mm/rev is
300 rpm&À _Ç¾® ©ØÖ® 0.25 mm/rev Fmh ÂQuzvÀ |P¸® 

xμ¨£nzøu öPõsk 25 mm ui©ÚõÚ umk ÁÈ¯õP xøÍ xøÍUP 
GkUS® ÷|μ©õÚx 

(A) 10 sec (B) 20 sec 

(C) 40 sec (D) 50 sec  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

72. Spindle speed in a lathe for turning a 40 cm diameter rod at a
cutting speed of 30 m/min would be 
Pøh\À G¢vμzvÀ 40 cm Âmh•øh¯ E÷»õP E¸øÍ¯õÚx 30 m/min 
öÁmk vø\÷ÁPzvÀ hºÛ[ ö\´¯¨£kQÓx GÛÀ _Ç¼°ß ÷ÁP® 
GÆÁÍÄ? 

(A) 100 rpm (B) 206 rpm 

(C) 238 rpm (D) 468 rpm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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73. __________ operation is the removal of material from a previously 
turned surface along the same axis and within the limits of turned
area. 
•ß÷£ Pøh¢u ÷©Ø£μ¨¤À C¸¢x A÷u Aa]À ©ØÖ® Pøh¢u £Sv°ß 
Áμ®¤ØSÒ ö£õ¸mPøÍ APØÖ® ö\¯»õÚx __________. 

(A) Turning  
 Pøh\À  

(B) Undercutting 

 Ai A›¨¦ 

(C) Facing  
 •P¨¦ PøhuÀ  

(D) External Relief 
 öÁÎ¨¦Ó ÂkÂ¨¦ (GUìhºÚÀ ›½¨) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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74. A slab milling operation is being carried out on a 300 mm long,
100 mm wide annealed mild-steel block at a feed f = 0.25 mm/tooth
and depth of cut d = 3.0 mm. The cutter is D = 50 mm in diameter,
has 20 straight teeth rotates at N = 100 rpm. Calculate the material
removal rate. 
300 ª« }Í®, 100 ª« AP»® AÜÀk ÷»\õÚ GLS ¤ÍõUQÀ ì»õ¨ 

AøμzuÀ ö\´¯¨£kQÓx. Fmk Âu® f = 0.25 ª«/lz, öÁmk BÇ® 

d = 3.0 ª«, öÁmk P¸Â Âmh®, D = 50 ª« öPõshx. 20 ÷|μõÚ £ØPÒ 

Eøh¯x öÁmk ÷ÁP® N = 100 rpm. E÷»õPzøu APØÖ® ÂQuzøuU 
PnUQkP. 

(A) /minmm1,50,000 3  (B) /minmm1,75,000 3  

 1,50,000 ªÀ¼ «mhº
3
/{ªh®  1,75,000 ªÀ¼ «mhº

3
/{ªh®

(C) /minmm1,55,000 3  (D) /minmm1,60,000 3  

 1,55,000 ªÀ¼ «mhº
3
/{ªh®  1,60,000 ªÀ¼ «mhº

3
/{ªh®

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

75. A low carbon steel workpiece undergoes surface grinding operation.
The wheel diameter D = 250 mm, that is rotating at N = 4000 rpm
and width W = 25 mm, depth of cut d = 0.05 mm and the feed rate of 
the workpiece V is 1.5 m/min. Calculate the material removal rate 
SøÓ¢u Põº£ß GLS «x ÷©Ø£μ¨¦ \õøn ¤izuÀ ö\´¯¨£kQÓx. 

Âmh® D = 250 ª«, ÷ÁP® N = 4000 rpm, AP»® W = 25 ª«, öÁmk 

BÇ® d = 0.05 ª«, Fmh ÂQu® V = 1.5 «/{ªh®. £¸¨ö£õ¸Ò APØÓ 
ÂQuzøu Psk¤iUPÄ®. 

(A) /minmm9375 3  (B) /minmm75 3  

 9375 ªÀ¼ «mhº
3
/{ªh®  75 ªÀ¼ «mhº

3
/{ªh® 

(C) /minmm37500 3  (D) /minmm1875 3  
 37500 ªÀ¼ «mhº

3
/{ªh®  1875 ªÀ¼ «mhº

3
/{ªh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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76. Arc blow is a phenomena of welding, caused by   
Cøn¨¦ •øÓ°À BºU Ai Gß£x, E¸ÁõÁöuÛÀ 

(A) Large current passing between electrodes   
 AvP ªß÷Úõmh £õ´a\ø» ªß•øÚPÐUS Cøh°À 

HØ£kzxÁuõÀ 

(B) Large voltage passing between electrodes  
 AvP ªßÚÊzuzvøÚ ªß•øÚPÐUS Cøh°À HØ£kzxÁuõÀ  

(C) Ceramic welding  
 ö\μõªU Cøn¨¤À 

(D) Higher frequency applied between electrodes 
 AvP AvºöÁsøn ªß•øÚPÐUS Cøh°À HØ£kzxÁuõÀ  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

77. In spot welding, the spacing between two  spot weld should not be
less than   
¦ÒÎ £ØÓøÁ¨¤À, Cμsk ¦ÒÎ Cøn¨¤ØS Cøh°»õÚ CøhöÁÎ 
GuØS SøÓÁõP C¸UPUThõx. 

(A) d (B) 1.5 d  

(C) 3 d  (D) 6 d  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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78. In resistance welding process —————— is employed and 
—————— is rarely used. 
uøh £ØÓøÁ¨¦ ö\¯À•øÓ°À ——————  £¯ß£kQÓx, ©ØÖ® 
—————— G¨÷£õuõÁx E£÷¯õP¨£kzu¨£kQÓx. 

(A) No Flux, Filler material  
 £õ¯® CÀø», {μ¨¤ 

(B) Flux, Filler material 

 £õ¯®, {μ¨¤   

(C) Filler Material, Flux  
 {μ¨¤, £õ¯® 

(D) Both Filler material and Flux electrode  
 £õ¯® ©ØÖ® {μ¨¤ ªßÁõ´   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

79. Which of the following welding method was a pool of molten metal? 
¤ßÁ¸® Cøn¨¦ •øÓPÎÀ E¸Q¯ E÷»õPU SÍ® Gx? 

(A) Carbon arc welding (B) Submerged arc welding 

 Põº£ß ö£õÔ Cøn¨¦ •øÓ  ‰ÌQ¯ ö£õÔ Cøn¨¦ •øÓ

(C) TIC arc welding  (D) MIG arc welding 
 iU ö£õÔ Cøn¨¦ •øÓ  ªU ö£õÔ Cøn¨¦ •øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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80. The resistance seam welding is a specialised process of  
ªßuøh ©i¨¦¨ £ØÓøÁ¨¦ Gß£x Cuß J¸ ]Ó¨¦ ö\¯À•øÓ¯õS® 

(A) Spot welding (B) Projection welding 

 ö£õmk £ØÓøÁ¨¦  ¤xUP¨ £ØÓøÁ¨¦ 

(C) Upset welding (D) Percussion welding 
 AÊzv¨ £ØÓøÁzuÀ ÁøP  ÷©õuÀ AvºÄÖ £ØÓøÁ¨¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

81. A cold rolling operation is to be used to reduce the thickness of a
plate from 50 mm down to 25 mm in a two-high mill. 
Roll diameter = 2000 mm and coefficient of friction between rolls
and work = 0.15. Find the maximum draft possible in the operation.
Cμsk E¯º E¸mhÀ Bø»°À J¸ uPmiß ui©ß 50 ª« C¸¢x 25 ª« 
Áøμ SøÓUP SÎº E¸mhÀ ö\¯À£õk £¯ß£kzu¨£kQÓx. E¸mhÀ 

E¸øÍ°ß Âmh® = 2000 ª« ©ØÖ® E¸øÍ ©ØÖ® uPmiØS 

Cøh÷¯¯õÚ Eμõ´Ä CønvÓß = 0.15. ö\¯À£õmiÀ AvP£m\
ÁøμøÁU PshÔ¯Ä®. 

(A) 22.5 (B) 32.5  

(C) 25 (D) 30 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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82. The tendency of centre cracking in extrusion process increases with 
E÷»õP ¤xUPÀ ö\¯À£õmiÀ ø©¯ Â›\À ÷£õUS G¨ö£õÊx 
AvP›UQÓx.  

(A) Increasing die angle  
 øh ÷Põn® AvP›US® ÷£õx  

(B) Decreasing die angle 

 øh ÷Põn® SøÓ²® ÷£õx  

(C) Increasing extrusion ratio  
 öÁÎ÷¯ØÓ ÂQu® AvP›US® ÷£õx  

(D) Increasing friction 
 Eμõ´Ä AvP›US® ÷£õx  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

83. Which of the following methods can be used for manufacturing tooth
paste and shaving cream tube? 
£Ø£ø\ ©ØÖ® \ÁμUSøÇÄ EØ£zvUS RÌPshÁØÔÀ G¢u ö\¯À•øÓ 
£¯ß£kQÓx? 

(A) Drawing (B) Impact Extrusion 

 CÊzuÀ •øÓ  uõUP® öÁÎ÷¯ØÓ® •øÓ 

(C) Rolling (D) Spinning 
 E¸mkuÀ •øÓ  _Ç¾uÀ •øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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84. Core venting is carried out in casting to 
EÒÍP öÁÎ÷¯ØÔ°ß £¯ß£õk GuØPõP Áõº¨¦ ‰»® EØ£zv°À 
£¯ß£kQÓx? 

(A) Scavenge the Hot gases  
 öÁ¨£ ÁÎ©zøu öÁÎ÷¯ØÖÁuØPõP 

(B) Facilitate pouring 

 FØÖÁuØS HxÁõP   

(C) Achieve effective compaction  
 |À» AÊzu® EshõUP 

(D) Obtain quality castings 
 uμ©õÚ Áõº¨¦ ö£õ¸Ò u¯õ›UP   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

85. The casting process that do not require a core to produce a hollow
casting is 
EÒÏhØÓ Áõº¨ø£ E¸ÁõUP, J¸ APk ÷uøÁ°À»õu Áõº¨¦ 
ö\¯À•øÓ 

(A) Shell moulding  
 Tmk Aa_ ö\´uÀ 

(B) Permanent mould casting 

 {ø»¯õÚ Aa_ ÁõºzuÀ   

(C) Hot chamber die casting  
 öÁ¨£ AøÓ Aa_ Áõº¨¦ 

(D) True centrifugal casting 
 Esø©¯õÚ ø©¯Â»US Áõº¨¦   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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86. For mounting several pattern at a time, which of the following type
of pattern is used? 
J÷μ ÷|μzvÀ £» Aa_PøÍ Áõº¨¤À HØÖÁuØS ¤ßÁ¸® ÁøP°À G¢u 
Aa_ £¯ß£kzu¨£kQÓx? 

(A) Combined pattern (B) Loose piece pattern 

 J¸[Qøn¢u Aa_  uÍºÁõÚ xsk Aa_ 

(C) Sweep pattern (D) Match plate pattern 
 ìÃ¨ Aa_  ÷©ma ¤÷Ím Aa_ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

87. The mould in shell moulding process is made up of which of the
following? 
Tk Áõº¤ß ö\¯À•øÓ°À EÒÍ Áõº¨¦ ¤ßÁ¸® G¢u ö£õ¸mPÍõÀ 
BÚx? 

(A) Gypsum + Setting agents  
 â¨\® + Aø©US® •PÁºPÒ 

(B) Green sand + Clay 

 £aø\ ©nÀ + PÎ©s   

(C) Sodium Silicate + Dried sand  
 ÷\õi¯® ]¼U÷Pm + E»º¢u ©nÀ 

(D) Dried Silica + Phenolic resin  
 E»º¢u ]¼UPõ + ¤÷Úõ¼U öμ]ß   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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88. The polyamides are polymers formed as a 
£õ¼ø©kPÒ Gß£x £À£i©[PÍõÀ E¸ÁõÚ 

(A) Evaporation product of an acid and an amine   
 Aª»® ©ØÖ® A«Ûß BÂ¯õuÀ u¯õ›¨¦ 

(B) Condensation product of an acid and an amine 

 Aª»® ©ØÖ® A«Ûß _¸[PÀ u¯õ›¨¦   

(C) Compression product of an acid and an amine  
 Aª»® ©ØÖ® A«Ûß A•UP u¯õ›¨¦  

(D) Sintering product of an acid and an amine 
 Aª»® ©ØÖ® A«Ûß _kuÀ u¯õ›¨¦   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

89. The ratio of the volume of the atoms per unit cell to the total volume
occupied by the unit cell is known as 
J¸ ³ÛmP»zvØS AqUPÎß öPõÒÍÍÄ ©ØÖ® ³Ûm P»zuõÀ 
BUQμªUP¨£mh ö©õzu öPõÒÍÍÂØS® EÒÍ ÂQu® CÆÁõÖ 
AÔ¯¨£h»õ® 

(A) Miller Indices  (B) Atomic packing factor 

 ªÀ»º Csi\ì  Aq ö£õvÄU TÖ 

(C) Unit cell (D) Atomic unit factor 
 AP»øÓ P»®  AqUPÎß AP»øÓU TÖ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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90. The repeated linking  of monomers together to form the polymer is
referred as   
\[Q¼z öuõhº Cøn¨¦ ‰»® ÷\ºUP¨£k® JØøÓ EÖ¨¦US ö£¯º 

(A) Processing Technique (B) Polymerization 

 ö\¯À£kzxuÀ  £À£i©©õUPÀ 

(C) Galvanizing  (D) Regeneration 
 xzu|õP ÷\ºzuÀ  «mhõUP •øÓø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

91. Flint Glasses are 
¤Îßm PsnõiPÒ Gß£Ú 

(A) Potash – Lead glass (B) Soda – Lime glass 

 ö£õmhõè & D¯® Psnõi  ÷\õhõ – _snõ®¦ Psnõi 

(C) Boro Silicate glass (D) Quartz Sand glass 
 ÷£õ÷μõ ]¼÷Pm Psnõi  SÁõºmì ©nÀ Psnõi 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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92. What does the Hall-Petch relationship describe? 
íõÀ & ö£ma EÓÄ GßÚ ÂÁ›UQÓx? 

(A) The relationship between Temperature and Yield strength 
 öÁ¨£{ø» ©ØÖ® ©P`À Á¼ø©US Cøh°»õÚ EÓÄ 

(B) The effect of dislocation density on strength 
 Á¼ø©°ß «x Ch¨ö£¯ºÄ Ahºzv°ß ÂøÍÄ 

(C) The inverse relationship between Grain size and Yield 
strength 

 uõÛ¯ AÍÄUS® ©P`À Á¼ø©US® Cøh°»õÚ uø»RÌ EÓÄ 

(D) The effect of Alloying elements on strength 
 Á¼ø© «x E÷»õP EÖ¨¦PÎß ÂøÍÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

93. Melting point of pure nanomaterial is 
y¯ SÔ¯ ö£õ¸Îß E¸S{ø» BÚx 

(A) lower than bulk material   
 ö©õzu ö£õ¸mPøÍ Âh SøÓÁõP  

(B) higher than bulk material 
 ö©õzu ö£õ¸mPøÍ Âh AvP©õP 

(C) equal to bulk material  
 ö©õzu ö£õ¸mPÐUS \©©õP  

(D) lower than polymers 
 £»£i©zøu Âh SøÓÁõP 

(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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94. Soft magnetic materials should be 
ö©ßø©¯õÚ Põ¢u ö£õ¸mPÒ RÌUPsh H÷uÝ® JßøÓ öPõsi¸UP 
÷Ásk® 

(A) free of dust and oil 
 y] ©ØÖ® Gsön´ CÀ»õ©À 

(B) free of grain boundaries 
 ©oÁøP GÀø» CÀ»õ©À 

(C) free of ferrites 
 Lö£øμmkPÒ CÀ»õ©À 

(D) free of impurities and inclusions 
 ©õ_UPÒ ©ØÖ® PÛ© ©õ_UPÒ CÀ»õ©À 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

95. Strengthening by grain size reduction may improve 
©o¯ÍøÁ SøÓUS® Á¾¨£kzxuÀ •øÓ°À ÷©®£kÁx 

(A) strength and toughness  

 Á¼ø© ©ØÖ® AvºÄ HØ¦zvÓß  

(B) hardness and toughness 
 PiÚzußø© ©ØÖ® AvºÄ HØ¦zvÓß 

(C) strength and phases  
 Á¼ø© ©ØÖ® Pmh®  

(D) hardness and phases 
 PiÚzußø© ©ØÖ® Pmh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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96. The rockwell hardness is the measure of 
μõUöÁÀ PiÚzußø© Guß AÍÃk BS®? 

(A) Diameter of indentation 
 EÒuÒÍ¼ß Âmh® 

(B) Surface area of indentation 
 EÒuÒÍ¼ß £μ¨£ÍÄ 

(C) Projected area of indentation 
 EÒuÒÍ¼ß vmhªh¨£mh £Sv 

(D) Depth of indentation 
 EÒuÒÍ¼ß BÇ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

97. The firing temperature for particulate forming process is around 
xPÒPøÍ E¸ÁõUS® ö\¯À•øÓUPõÚ `÷hØÖ® öÁ¨£{ø» _©õº 
GÆÁÍÄ C¸US®? 

(A) 100 – 300 °C (B) 300 – 600 °C 

(C) 500 – 800 °C (D) 900 – 1400 °C 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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98. High Strength Low Alloy (HSLA) steels are 
AvP Á¼ø© SøÓ¢u A»õ´ ìjÀPÒ (HSLA) G¢u ÁøPø¯ \õº¢uøÁ 

(A) Low Carbon Alloy Steels  

 SøÓ¢u Põº£ß A»õ´ ìjÀPÒ  

(B) Medium Carbon Alloy Steels 
 |kzuμ Põº£ß A»õ´ ìjÀPÒ 

(C) High Carbon Alloy Steels  
 E¯º Põº£ß A»õ´ ìjÀPÒ  

(D) Stainless Steel 
 x¸¨¤iUPõu GLS 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

99. Which of the following is used for making biomedical orthopedic
devices? 
¤ßÁ¸ÁÚÁØÔÀ Gx E°º ©¸zxÁ G¾®¤¯À \õuÚ[PÒ E¸ÁõUP¨ 
£¯ß£kQÓx? 

(A) Ultra high strength stainless steel 
 AÀmμõ E¯º Á¼ø© x¸¨¤iUPõu GLS 

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

(C) Austenitic stainless steel 
 BìiÛiU x¸¨¤iUPõu GLS 

(D) Martensitic stainless steel 
 ©õºöhß]iU x¸¨¤iUPõu GLS 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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100. Fine grain materials generally exhibit _________. 
ªP ~so¯ S¸øn¨ £›©õn¨ ö£õ¸mPÒ ö£õxÁõP C¸¨£x 

(A) same yield stresses to coarse grained materials at high 
temperatures 

 AvP öÁ¨£{ø»°À J÷μ ©õv›¯õÚ ö|QÌÄz uPøÁ 
£¸[TÖPÍõÚ Aø©¨¦ ÷£õÀ öPõsi¸US® 

(B) greater yield stresses than coarse grained materials at low 
temperatures 

 SøÓ¢u öÁ¨£{ø»°À £¸[TÖPÍõÚ Aø©¨ø£ Âh AvP 
ö|QÌÄz uPøÁ öPõsi¸US® 

(C) greater yield stresses than coarse grained materials at high 
temperatures 

 AvP öÁ¨£{ø»°À £¸[TÖPÍõÚ Aø©¨ø£ Âh AvP ö|QÌÄz 
uPøÁU öPõsi¸US® 

(D) lesser yield stresses than coarse grained materials at high 
temperatures 

 AvP öÁ¨£{ø»°À £¸[TÖPÍõÚ Aø©¨ø£ Âh SøÓ¢u 
ö|QÌÄz uPøÁU öPõsi¸US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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101. What is the line ‘QR’ in this cooling curve known as  

 

 

 
 
 
 

RÌPõs£øÁ°À ‘QR’ Gß£x GøuU SÔUQÓx? 

 

 

 

 

 

 

(A) Latent heating line 

 ©øÓ¢v¸US® öÁ¨£U÷Põk 

(B) Eutectic compound system 

 ²hUiU Tmk Aø©¨¦ 

(C) Binary solid 
 C¸{ø» vh Aø©¨¦ 

(D) Horizontal thermal arrest 
 Qøh©mh öÁ¨£U ÷Põk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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102. Match correctly the colour and temperature during the tempering of
quenched steel 
uo¢u GLQß ö©ßø©¯õUP¼ß ÷£õx {Ó® ©ØÖ® öÁ¨£{ø»ø¯ \›¯õP 
ö£õ¸zuÄ® 
(a) Pale yellow 1. 270°C 
 öÁÎº ©g\Ò  270°C 
(b) Light brown 2. 300°C 
 öÁÎº £Ê¨¦  300°C 
(c) Purple 3. 220°C 
 Fuõ  220°C 
(d) Dark blue 4. 250°C 
 Ahº }»®  250°C 

 (a) (b) (c) (d) 
(A) 1 2 3 4 
(B) 2 3 4 1  
(C) 3 4 1 2 
(D) 3 1 2 4 
(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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103. Which of the following statements are correct about the phases in
Alloy? 
E÷»õP P»øÁ°ß {ø»PøÍ¨ £ØÔ¯ ¤ßÁ¸® TØÖPÎÀ Gx \›¯õÚx?

(i) The phases in alloy are uniformly distributed throughout the 
structure 

 E÷»õPU P»øÁ°ß {ø»PÒ Aø©¨¦ •ÊÁx® ^μõP £μÂ²ÒÍx 

(ii) The phases in alloy are not necessarily uniformly distributed 
throughout the structure 

 E÷»õPU P»øÁ°ß {ø»PÒ Aø©¨¦ •ÊÁx® ^μõP £μÂ C¸UP 
÷uøÁ°Àø» 

(iii) There are certain ways in which phases may be associated to 
form structure 

 {ø»PÒ Pmhø©¨ø£ E¸ÁõUSÁuØS Pmh[PÒ öuõhº¦øh¯ ]» 
ÁÈPÒ EÒÍÚ 

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

 (i) ©mk®  (ii) ©ØÖ® (iii) 

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

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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104. Which of the following is a type of heat treatment process for
Aluminium alloys? 
RÌUPõs£ÁØÔÀ Gx A¾ªÛ¯® E÷»õP P»øÁUPõÚ G¢u ÁøP öÁ¨£¨ 
£uÛhÀ? 
(A) Precipitation Heat Treatment 
 ÃÌ£i öÁ¨£¨ £uÛhÀ 

(B) Tempering 

 ö\®£u©õUPÀ 

(C) Graphitization 
 ÁßP›¯õUSuÀ 

(D) Core hardening 
 Aa_ PiÚ¨£kzxuÀ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

105. The micro structure suitable for the manufacture of Tool steels will
be 
öÁmk C¸®¦ u¯õ›¨£uØS HØÓuõÚ ø©U÷μõ Pmhø©¨¦ 

(A) Coarse Austenite (B) Coarse Pearlite 

 £μÀ P› P»¢u Põ©õ C¸®¦  £μÀ •zx¨÷£õ¼ 

(C) Accicular Bainite (D) Accicular Martensite 
 T›¯ ö£´öÚ´m  T›¯ ©õºhßøém 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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106. High ductility wires are made on   
AvP }Òø©²øh¯ P®¤ GuÚõÀ ö\´¯¨£mhx? 

(A) Dead mild steel  (B) Medium carbon steel 

 «ö©ß GLS  ªu P›© GLS 

(C) High carbon steel  (D) Cast iron  
 AvP P›© GLS  Áõº¨¦ C¸®¦ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

107. Crystallographic structure of austenite is  
BìöhøÚmiß £iP Aø©¨¦ Gß£x  

(A) BCC (B) FCC 

 BCC (¤]])  FCC (GL¨]]) 

(C) CPH (D) Simple cubic  
 CPH (]¤Ga)  GÎ¯ PÚ\xμ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

108. The ASTM grain size number N, is obtained by the formula 
n = _____________ 
ASTM xPÒPÎß AÍÄ GsoUøP (N) PshÔ¯ £¯ß£k® `zvμ©õÚx 

n = _____________ 

(A) 12 −N  (B) 12 +N  

(C) N2  (D) 22 +N  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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109. The parameter used to ascertain the influence of composition on the
susceptibility to the formation of a predominantly Martensitic
structure in a steel alloy is  
J¸ GLS P»øÁ°À •UQ¯©õP ©õºöhß]iU Pmhø©¨ø£ 
E¸ÁõUSÁuØPõÚ P»øÁ TÖPÎß £[PÎ¨ø£ PshÔ¯ £¯ß£k® 
AÍÄ¸ 

(A) Formability  (B) Ductility  
 L£õº©¤¼mi  hUi¼mi 

(C) Hardenability  (D) Malleability  
 íõºhÚ¤¼mi  ÷©¼¯¤¼mi 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

110. At very rapid cooling austenite is transformed into Martensite and 
_____________ structure to _____________ structure.    
Av÷ÁP SÎºÂzu¼À, BìiøÚm ©õºhßø\mhõP ©õÖ® ©ØÖ® 
__________  Aø©¨¤¼¸¢x __________  Aø©¨£õP ©õÖ®.  

(A) FCC, BCC (B) BCC, FCC 

(C) FCC, HCP (D) BCC, HCP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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111. Gibbs phase rule, establishes the relationship between the number
of degrees of freedom (F), the number of components (C) and the
number of phases (P). It is expressed mathematically as  
Q¨ì Pmh Âv¯õÚx, Âkø©PÎß GsoUøP (F) TÖPÎß GsoUøP 

(C) ©ØÖ® Pmh[PÎß GsoUøP (P) BQ¯ÁØÖUS Cøh÷¯¯õÚ 
EÓøÁ {ÖÄQÓx. Cøu Pou Ÿv¯õP öÁÎ¨£kzu 

(A) 2PFC +=+  (B) 2CFP +=+  

(C) 2PFC −=+  (D) 2CFP −=+  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

112. When the cooling rate is greater than the critical cooling rate 
(140°C/s) the resulting microconstituent in eutectoid Iron - Carbon 
alloy is  
SÎ¹mk® Ãu® •UQ¯©õÚ SÎ¹mk® ÂQuzøu (140°C/s) Âh 
AvP©õP C¸US®÷£õx ³öhUhõ´k C¸®¦ Põº£ß P»øÁ°À E¸ÁõS® 
~s TÖ 

(A) Martensite  (B) Pearlite  
 ©õºöhßø\m  ÷£ºø»m 

(C) Bainite  (D) Tempered Martensite  
 ø£øÚm   öh®£ºm ©õºöhßø\m 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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113. During the process of cooling, the partial pressure of water vapour
and specific humidity _____________ until the vapour starts condensing. 
SÎºÂUS® ö\¯À£õmiß÷£õx }μõÂ ©ØÖ® SÔ¨¤mh Dμ¨£uzvß £Sv 
AÊzu® __________  Auß }μõÂ Jk[Pz öuõh[S® Áøμ.  

(A) Increases  (B) Decreases  
 AvP›UQÓx   SøÓQÓx  

(C) Increases or decreases  (D) Remains constant  
 AvP›UQÓx AÀ»x SøÓQÓx  {ø»¯õÚx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

114. What happens to the relative humidity of air if the temperature
decreases while the moisture content remains constant? 
Dμ¨£u® {ø»¯õÚuõP C¸US®÷£õx öÁ¨£{ø» SøÓ¢uõÀ PõØÔß 
Dμ¨£uzvØS GßÚ |hUS®? 

(A) It increases (B) It decreases  
 AvP›UQÓx  Cx SøÓQÓx  

(C) It remains the same  (D) It becomes zero  
 Ax A¨£i÷¯ EÒÍx   Cx §äâ¯©õP ©õÖ®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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115. What is the primary function of the capillary tube in a refrigeration
or air conditioning system? 
SÎº£uÚ AÀ»x Hº PsiåÛ[ Aø©¨¤À u¢xQ SÇõ°ß •ußø© 
ö\¯À£õk GßÚ? 

(A) To increase the pressure of the refrigerant before it enters the 
condensor   

 ªß÷uUQUSÒ ~øÇ²® •ß SÎ¹mi°ß AÊzuzøu AvP›UP   

(B) To act as a thermal expansion device, controlling the flow of 
refrigerant into the evaporator  

 öÁ¨£ Â›ÁõUP \õuÚ©õP ö\¯À£h, BÂ¯õUQUSÒ SÎ¹mi°ß 
Kmhzøu Pmk¨£kzxQÓx  

(C) To remove heat from the refrigerant before it enters the 
compressor   

 A•UQUSÒ ~øÇ²® •ß SÎ¹mi°À C¸¢x öÁ¨£zøu APØÓ  

(D) To store excess refrigerant during system operation  
 Aø©¨¦ ö\¯À£õmiß ÷£õx AvP¨£i¯õÚ SÎº£uÚzøu ÷\ªUP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

116. How does a psychrometer calculate relative humidity? 
J¸ Dμ¨£u AÍÂ G¨£i \õº¦ Dμ¨£uzvøÚ PnUQkQÓx? 

(A) By comparing the wet bulb and dry bulb temperatures  

 DμSªÌ öÁ¨£{ø» ©ØÖ® E»ºSªÌ öÁ¨£{ø»PøÍ J¨¤kÁuß 
‰»©õP   

(B) By measuring the speed of air particles   
 PõØÖ xPÒPÎß ÷ÁPzvøÚ AÍÂkuÀ ‰»©õP 

(C) By analyzing the color of the sky  
 ÁõÛß {ÓzvøÚ £S¨£õ´Ä ö\´Áuß ‰»©õP   

(D) By measuring the rate of precipitation   
 ÃÌ£iÁõUPÀ ÂQu[PøÍ AÍÂkuÀ ‰»©õP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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117. Match List I with List II and select the correct answer using the
codes given below the lists : 
£mi¯À I ©ØÖ® £mi¯À II I¨ ö£õÖzv RÌPsh SÔ±kPøÍ¨
£¯ß£kzv \›¯õÚ Âøhø¯z ÷uºÄ ö\´P.  
 List I   List II 
 £mi¯À I    £mi¯À II 
(a) Bell Coleman refrigeration 1. Compressor  
 ö£À Põ»©ß SÎº£uÚ®   AÊzx® E£Pμn® 
(b) Vapour compression   2. Generator  
 refrigeration 
 BÂ AÊzu SÎº£uÚ®   E¸ÁõUQ 
(c) Absorption refrigeration  3. Flash chamber  
 EÒÏºzuÀ SÎº£uÚ®   JÎ¸® P»ß 
(d) Jet refrigeration    4. Expansion cylinder  
 öám SÎº£uÚ®    Â›ÁõUP E¸øÍ 

 (a) (b) (c) (d) 
(A) 1 4 3 2 
(B) 4 1 3 2  
(C) 1 4 2 3 
(D) 4 1 2 3 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 
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118. At 100% relative humidity, the wet bulb temperature is   
J¨¦ Dμ¨£u® 100% AÍÂÀ C¸US® ÷£õx, DμU SªÌ öÁ¨£{ø»  

(A) more than dew point temperature  

 £Û¨¦ÒÎ öÁ¨£{ø»ø¯ Âh AvP®   

(B) same as dew point temperature  
 £Û¨¦ÒÎ öÁ¨£{ø»US \©® 

(C) less than dew point temperature   
 £Û¨¦ÒÎ öÁ¨£{ø»ø¯ Âh SøÓÄ   

(D) equal to ambient temperature   
 _ØÖ¨¦Ó öÁ¨£{ø»US \©® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

119. The sensible heat factor for auditorium or cinema hall is generally
kept as   
Bim÷hõ›¯® (Auditorium) AÀ»x ]Û©õ Aμ[QØPõÚ ö\ß]¤Ò 

(Sensible) öÁ¨£ Põμo ö£õxÁõP CÆÁõÖ øÁUP¨£kQÓx 

(A) 0.6 (B) 0.7 

(C) 0.8 (D) 0.9 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

120. For same compression ratio and same heat rejection  
J÷μ _¸UP ÂQu® ©ØÖ® J÷μ öÁ¨£ {μõP›¨¤ß ÷£õx  

(A) dualottodiesel ηηη >>  (B) dualdieselotto ηηη >>  

(C) dieseldualotto ηηη >>  (D) ottodieseldual ηηη >>  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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121. Which of the following processes is isentropic in the Rankine cycle? 
÷μ[øPß _ÇØ]°À ¤ßÁ¸® ö\¯À•øÓPÎÀ ©õÓõ Gßm÷μõ¤ 
(Iö\ß÷μõ¤U) GxÁõP C¸UQÓx? 

(A) Pumping (B) Boiling 

 E¢xuÀ  öPõvzuÀ 

(C) Expansion (D) Condensation 
 Â›ÁõUP®  JkUP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

122. For the same compression ratio and same heat input the Otto, diesel
and dual cycle efficiencies can be given as 
A÷u _¸UP ÂQu® ©ØÖ® A÷u öÁ¨£ EÒÏk Km÷hõ, j\À ©ØÖ® 
Cμmøh _ÇØ] ö\¯ÀvÓß G¢u ¤ßÁ¸® Á›ø\°À öPõkUP£h»õ® 

(A) dieseldualotto ηηη >>  (B) dualdieselotto ηηη >>  

(C) ottodualdiesel ηηη >>  (D) ottodualdiesel ηηη ==  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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123. In regenerative cycle feed water is heated by 
›öáÚ÷μmiÆ _ØÔÀ, EÒÏmk }øμ GuøÚ öPõsk öÁ¨£¨£kzxQ÷Óõ®

(A) Exhaust gases 
 öÁÎ±mk Áõ²UPÒ 

(B) Heaters  
 öÁ¨£¨£kzvPÒ 

(C) Draining steam from the turbine 
 Âø\¯õÈ (turbine) ¼¸¢x }μõÂø¯ Gkzx 

(D) Economiser 
 ]UPÚ£kzv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

124. Crude petroleum contains only 10-15% of gasoline. When it is 
thermally cracked the gasoline reaches to ____________  
Pa\õ ö£m÷μõ¼¯zvÀ 10&15% ö£m÷μõÀ ©mk÷© EÒÍx. Pa\õ 
ö£m÷μõ¼À öÁ¨£ Â›\À HØ£k® ÷£õx ö£m÷μõ¼¯® AÍÄ GÆÁÍÄ 
C¸US®? 

(A) 15% to 25% (B) 25% to 35% 

(C) 20% to 30% (D) 30% to 40% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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125. The throttle valve controls the supply of 
vμõmiÀ ÁõÀÄ, RÌPshÁØÖÒ GuøÚ AÝ¨¦Áøu Pmk¨£kzx® 

(A) Air only (B) Fuel only 

 PõØÖ ©mk®  G›ö£õ¸Ò ©mk® 

(C) Air fuel mixture (D) Lubricant oil 
 PõØÖ&G›ö£õ¸Ò P»øÁø¯  ¿¨›Psm Gsönø¯ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

126. A rope brake was used to measure the brake power of single
cylinder, four stroke cycle petrol engine. It was found that the
torque due to brake load is 175 Nm and the engine makes 500 rpm.
Determine the brake power developed by the engine 
JØøÓ ]¼shº, |õßS ìm÷μõU ø\UQÒ ö£m÷μõÀ C¯¢vμzvß ¤÷μU 
\Uvø¯ AÍÂh P°Ö ¤÷μU £¯ß£kzu¨£mhx. ¤÷μU _ø© Põμn©õP 

•ÖUS Âø\ 175 Nm ©ØÖ® C¯¢vμ® 500 rpm ö\´QÓx GßÖ 
PshÔ¯¨£mhx. C¯¢vμzuõÀ E¸ÁõUP¨£mh ¤÷μU \Uvø¯z 
wº©õÛUPÄ® 

(A) 6.53 kW (B) 7.35 kW 

(C) 8.28 kW (D) 9.16 kW 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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127. What component of a wind turbine converts wind energy into
mechanical energy? 
PõØÓõø» Âø\¯õÈ°ß G¢u TÖ PõØÖ BØÓø» C¯¢vμ BØÓ»õP 
©õØÖQÓx? 

(A) Generator (B) Rotor blades 

 öáÚ÷μmhº  ÷μõmhõº PzvPÒ 

(C) Gear box (D) Tower 
 Q¯º £õUì  ÷Põ¦μ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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128. Choose the right matches among the following : 
¤ßÁ¸ÁÚÁØÔÀ \›¯õÚ ö£õ¸zu[PøÍz ÷uº¢öukUPÄ® : 

(1) Ceramic – Concrete 
 ö\μõªU  PõßQŸm  

(2) Thermosetting polymer – Nylon 
 öuº÷©õö\mi[ £õ¼©º  ø|»õß 

(3) Composite – Fibre glass 
 Tmk  Lø££º QÍõì 

(4) Magnetic material – Alnico 
 Põ¢u¨ ö£õ¸Ò  AÀ{÷Põ 

(A) (1) and (2) are correct 
 (1) ©ØÖ® (2) \›¯õÚøÁ 

(B) (2) and (3) are correct  
 (2) ©ØÖ® (3) \›¯õÚøÁ 

(C) (3) and (4) are correct 
 (3) ©ØÖ® (4) \›¯õÚøÁ 

(D) (1) and (4) are correct 
 (1) ©ØÖ® (4) \›¯õÚøÁ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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129. During the combustion process, which parameter affects the
adiabatic combustion temperature 
G›¨¦ ö\¯À£õmiÀ, ¤ßÁ¸® PõμoPÎÀ Gx •ußø©¯õP Ai¯õ£õiU 
_hº öÁ¨£{ø»ø¯ £õvUQÓx 

(A) Fuel type and composition 
 G›ö£õ¸Ò ÁøP ©ØÖ® P»øÁ 

(B) Ambient temperature   
 _ØÖ¨¦Ó öÁ¨£{ø» 

(C) Pressure of the surroundings 
 _ØÖ¨¦Ózvß AÊzu® 

(D) Both (A) and (C) 
 (A) ©ØÖ® (C) Cμsk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

130. If the efficiency of a carnot engine is 40%, what is the ratio of the
temperatures of the hot and cold reservoirs? 
Põº÷Úõm Gg]Ûß ö\¯ÀvÓß 40% GßÓõÀ, `hõÚ ©ØÖ® SÎº¢u 
öÁ¨£ ÷uUP[PÎß öÁ¨£{ø»°ß ÂQu® GßÚ? 

(A) 1.67 (B) 1.50 

(C) 2.50 (D) 2.00 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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131. Which of the following is an example of Maxwell’s relations? 
¤ßÁ¸£øÁPÎÀ Gx ÷©UìöÁÀ öuõhº¦US›¯ Euõμn® GÚ TÖ? 
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(E) Answer not known 
 Âøh öu›¯ÂÀø» 

132. Calculate the availability of a system that absorbs 15,000 kJ of heat 
from a heat source of 500 k, while the environment is at 290 k. 
_ØÖa`ÇÀ 290 k À C¸US® ÷£õx, 500 k öÁ¨£‰»zv¼¸¢x 

15,000 kJ öÁ¨£zøu EÔg_® Aø©¨¤ß QøhUS® ußø©ø¯U 
PnUQk[PÒ 

(A) 5600 kJ (B) 8700 kJ 

(C) 6300 kJ (D) 7200 kJ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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133. Availability of a system at any given state is  
GÎvÀ QøhUP Ti¯ J¸ Aø©¨¤ß {ø» Gß£x GuøÚ ö£õÖzux 

(A) A property of the system 
 A¢u Aø©¨¤ß Snõv\¯[PøÍ ö£õÖzux 

(B) The total energy of the system  
 A¢u Aø©¨¤ß ö©õzu \Uvø¯ ö£õÖzux 

(C) The maximum work obtainable as system goes to deed state 
 A¢u Aø©¨¦ Pøh] ©mh{ø»US ö\ÀÁuØS ö£ÓUTi¯ AvP£m\

÷Áø»ø¯ ö£õÖzux  

(D) The maximum useful work obtainable as the system goes to 
deed state 

 A¢u Aø©¨¦ Pøh] ©mh {ø»US ö\ÀÁuØS E£÷¯õP£kzu Ti¯ 
÷Áø»ø¯ ö£õÖzux 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

134. What is the first corollary of the carnot theorem? 
Põº÷Úõm ÷uØÓzvß •uÀ öuõhºa] GßÚ? 

(A) All real engines are more efficient than carnot engines 
 AøÚzx Esø©¯õÚ GßâßPÐ® Põº÷Úõm GßâßPøÍ Âh 

vÓø©¯õÚøÁ 

(B) All reversible engines operating between the same 
temperatures have the same efficiency  

 A÷u Cμsk öÁ¨£{ø»PÐUS Cøh°À C¯[S® AøÚzx 
«ÍUTi¯ C¯¢vμ[PÐ® J÷μ vÓß öPõshøÁ 

(C) Heat engine cannot be converted into work with some loss 
 ]» CÇ¨¦PÒ CÀ»õ©À öÁ¨£zøu ÷Áø»¯õP ©õØÓ •i¯õx 

(D) The efficiency of an irreversible engine can be increased 
indefinitely 

 «Í•i¯õu C¯¢vμzvß ö\¯ÀvÓøÚ Põ»Áøμ°ßÔ AvP›UP 
•i²® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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135. Which of the following best describes an adiabatic process? 
¤ßÁ¸ÁÚÁØÔÀ Gx Ai¯õ£õiU ö\¯À•øÓø¯ ]Ó¨£õP ÂÁ›UQÓx? 

(A) Heat is exchanged with the surroundings 
 _ØÖa`Ç¾hß öÁ¨£® £›©õÓ¨£kQÓx 

(B) No heat is exchanged with the surroundings  
 _ØÖ¨¦Ózxhß öÁ¨£® £›©õÓ¨£kÁvÀø» 

(C) Temperature remains constant 
 öÁ¨£{ø» ©õÓõ©À C¸US® 

(D) The system is at constant volume 
 EÒÍhUP® {ø»¯õÚ AÍÂÀ EÒÍx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

136. A U-tube differential manometer 

U-SÇõ´ ÷ÁÖ£õk ©õ÷Úõ«mhº £¯ß£k® Âu® 

(A) is used upright when pressure difference is large 
 ÷|μõP AÊzu ÷ÁÖ£õk AvP©õP EÒÍ ÷£õx 

(B) is used inverted when pressure difference is small  
 uø»RÇõP AÊzu ÷ÁÖ£õk ]Ô¯uõP EÒÍ ÷£õx 

(C) is used when pressure difference is large 
 AÊzu ÷ÁÖ£õk AvP©õP EÒÍ ÷£õx 

(D) cannot be used in inverted position 
 uø»RÇõP EÒÍ {ø»°À E£÷¯õQUP C¯»õx 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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137. Which of the following processes is an example of an irreversible
process? 
¤ßÁ¸® ö\¯À•øÓPÎÀ Gx «Í•i¯õu ö\¯À•øÓUS GkzxUPõmk? 

(A) A perfectly insulated container at equilibrium 
 \©{ø»°À J¸ •Êø©¯õÚ Põ¨¤h¨£mh öPõÒP»ß 

(B) The melting of ice at 0°C  
 0°C CÀ £Û E¸SuÀ 

(C) Free expansion 
 PmiÀ»õ Â›ÁõUP® 

(D) The compression of a gas at constant temperature  
 J¸ {ø»¯õÚ öÁ¨£{ø»°À J¸ Áõ²Âß _¸UP® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

138. The general law of expansion or compression of a perfect gas is
const.PVn =  The value of n for a constant volume process is  

J¸ |À¼¯À¦ Áõ²ÂøÚ ©õÓõ £¸© ö\¯À•øÓ°À Â›ÁõUP® 
ö\´¯÷Áõ AÀ»x _¸UP® ö\´¯÷Áõ £¯ß£kzx® \©ß£õk 

=nPV  ©õÔ¼ BP C¸¨¤ß ‘n’ ß ©v¨¦ GßÚ? 

(A) 0 (B) ∞  

(C) 1 (D) 1.4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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139. Which one of the following is correct on basis of the second law of
thermodynamics? 
öÁ¨£ C¯UPÂ¯¼ß CμshõÁx Âv°ß Ai¨£øh°À 
¤ßÁ¸ÁÚÁØÔÀ Gx \›¯õÚx? 

(A) For any spontaneous process, the entropy of the universe 
increases  

 G¢uöÁõ¸ ußÛaø\¯õÚ ö\¯À•øÓUS®, ¤μ£g\zvß Gßm÷μõ¤ 
AvP›UQÓx 

(B) /TqS rev=Δ  at constant temperature   

 {ø»¯õÚ öÁ¨£{ø»°À /TqS rev=Δ  

(C) Efficiency of the stirling cycle is more than that of a carnot 
cycle 

 ìiº¼[ _ÇØ]°ß ö\¯ÀvÓß Põº÷Úõm _ÇØ]ø¯ Âh AvP©õP 
EÒÍx 

(D) WqE +=Δ  (The symbols have their usual meaning) 

 WqE +=Δ  (]ßÚ[PÒ AÁØÔß ÁÇUP©õÚ ö£õ¸øÍU 
öPõskÒÍÚ) 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   399 - Mechanical, Production and 
  Manufacturing Engineering 
  [Turn over 

77

140. The fuels in order of decreasing knock tendency for SI engines are 
J¸ G›³mk ö£õÔ°À ö\¾zu¨£k® G›ö£õ¸Îß Ciaö\ÔÄ 
SøÓÁuØPõÚ PõμoPøÍ Á›ø\¨£kzxP 

(A) Paraffins, Aromatics, Napthenes   

 £õμõL¤ß (öÁsö©ÊS), A÷μõ÷©miUì (|Ö©n®), |õL¨wßì 

(B) Napthenes, Paraffins, Aromatics  
 |õL¨wßì, £õμõL¤ß, A÷μõ÷©miUì 

(C) Paraffins, Napthenes, Aromatics  
 £õμõL¤ß, |õL¨wßì, A÷μõ÷©miUì  

(D) Napthenes, Aromatics, Paraffins 
 |õL¨wßì, A÷μõ÷©miUì, £õμõL¤ß 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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141. A system and its environment put together constitute  
J¸ Aø©¨¦® Auß _ØÖ¨¦Óa`Ç¾® JßÔøn¢uøu GßÚöÁßÖ 
TÖÁõºPÒ 

(A) an adiabatic system  

 öÁ¨£©õÓõ Aø©¨£õP P¸u¨£k®  

(B) an isolated system  
 uÛø©¨£kzu¨£mh Aø©¨£õP P¸u¨£k® 

(C) a homogeneous system  
 J÷μ Âu©õÚ (A) \©^μõÚ Aø©¨£õP P¸u¨£k®   

(D) a segregated system  
 ¤›UP¨£mh Aø©¨£õP P¸u¨£k® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

142. Joule’s law states that the specific internal energy of a gas depends
only on 
áúÀì Âv¨£i, J¸ Áõ²Âß vmhÁmh©õÚ EÒBØÓÀ RÌPshÁØÖÒ 
GuøÚ ö£õÖzx ©mk® Aø©²® 

(A) Pressure of the gas (B) Volume of the gas  
 Áõ²Âß AÊzu®  Áõ²Âß PÚ AÍÄ 

(C) Temperature of the gas (D) Density of the gas  
 Áõ²Âß öÁ¨£{ø»  Áõ²Âß Ahºzv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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143. The processes occurring in a Ramjet engine can be represented by a
μõ®öám (Ramjet) Gg]ÛÀ {PÊ® ö\¯À•øÓø¯ Cuß ‰»® 
SÔ¨¤h»õ® 

(A) Open circuit Brayton cycle  

 vÓ¢u _ØÖ ¤÷μmhß (Brayton) _ÇØ]   

(B) Closed circuit Brayton cycle  

 ‰h¨£mh _ØÖ ¤÷μmhß (Brayton) _ÇØ]   

(C) Open circuit Ericsson cycle  
 vÓ¢u _ØÖ G›U\ß (Ericsson) _ÇØ]     

(D) Closed circuit Ericsson cycle 
 ‰h¨£mh _ØÖ G›U\ß (Ericsson) _ÇØ]    

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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144. Under adiabatic flow condition, in a Convergent Divergent nozzle
the conditions of Total Enthalpy (h0), Total Pressure (P0) and Total 
Temperature (T0) are  
Convergent Divergent SÇõ´•øÚ°À öÁ¨£® ©õÓõ¨÷£õUS {ø»°ß 
{ø»PøÍ GÊxP. 

(h0 – ö©õzu öÁ¨£ AhUP®  
P0 –  ö©õzu AÊzu® 

T0 – ö©õzu öÁ¨£{ø») 

(A) h0 = constant, T0 ≠  constant and P0 ≠  constant 

 h0 = ©õÓõux, T0 ≠  ©õÓõux ©ØÖ® P0 ≠  ©õÓõux 

(B) h0 = T0 = P0 = constant  

 h0 = T0 = P0 = ©õÓõux 

(C) h0 = T0 = constant and P0 ≠  constant 

 h0 = T0 = ©õÓõux ©ØÖ® P0 ≠  ©õÓõux 

(D) h0 ≠  constant, T0 = constant and P0 ≠  constant 

 h0 ≠  ©õÓõux, T0 = ©õÓõux ©ØÖ® P0 ≠  ©õÓõux  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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145. The head of water from the centre of the orifice which is fitted to one
side of the tank is maintained at 2 m of water. The tank is not
allowed to move and the diameter of orifice is 100 mm and
co-efficient of velocity Cv = 0.97. Find the velocity of jet. 
J¸ |Pμõu öuõmi°ß J¸ £UPzvÀ EÒÍ xøÍ°ß ø©¯zvÀ, }º ©mk 

©v¨¦ 2 «mhº. öuõmi |Pμ AÝ©vUP¨£hÂÀø» xøÍ°ß Âmh® 

100 ª« ©ØÖ® }›ß vø\÷ÁPU öPÊ Cv = 0.97 GÛÀ, }ºzuõøμ°ß 
vø\÷ÁP ©v¨¦ GÆÁÍÄ? 

(A) 5.08 m/s (B) 8.42 m/s 

 5.08 «mhº/ö\Psm  8.42 «mhº/ö\Psm 

(C) 6.07 m/s (D) 7.23 m/s 
 6.07 «mhº/ö\Psm  7.23 «mhº/ö\Psm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

146. For frictional flow inside a constant diameter duct, identify the
correct statement  
{ø»¯õÚ Âmh |õÍzvß Eμõ´Ä £õ´Ä £ØÔ \›¯õÚ uPÁø» 
Aøh¯õÍ® Põs 

(A) at limiting state, enthalpy is maximum 
 Pmk¨£kzu¨£mh {ø»°À, öÁ¨£ AhUP® AvP£m\©õS® 

(B) at limiting state, mach number is maximum  
 Pmk¨£kzu¨£mh {ø»°À, ©õU Gs AvP£m\©õS® 

(C) at limiting state, entropy is maximum  
 Pmk¨£kzu¨£mh {ø»°À, Gßm÷μõ¤ AvP£m\©õS® 

(D) at limiting state, sound velocity is maximum  
 Pmk¨£kzu¨£mh {ø»°À, J¼ ÷ÁP® AvP£m\©õS® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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147. To avoid cavitation in centrifugal pumps 
ø©¯ Â»US Âø\°¯UP £®¨ (pump)PÎÀ SÈÄÖuø»z (cavitation) 
uÂºUP  

(A) suction pressure should be high  

 EÔg_® AÊzu® AvP©õP C¸UP ÷Ásk®   

(B) suction pressure should be low  
 EÔg_® AÊzu® SøÓÁõP C¸UP ÷Ásk®  

(C) delivery pressure should be high  
 Â{÷¯õP AÊzu® AvP©õP C¸UP ÷Ásk®    

(D) delivery pressure should be low  
 Â{÷¯õP AÊzu® SøÓÁõP C¸UP ÷Ásk®   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

148. The phenomenon by which the liquid rises into a thin glass tube
above or below its general level 
J¸ vμÁ® Auß ö£õx ©mhzvØS ÷©÷» AÀ»x R÷Ç J¸ ö©À¼¯ 
PsnõiU SÇõ¯õP E¯¸® {PÌÄ 

(A) Surface Tension (B) Capillary 

 ÷©Ø£μ¨¦ CÊÂø\  ~sSÇõ´z ußø© 

(C) Cohesion (D) Adhesion  
 Cønz ußø©  Jmk® ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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149. The value of kinetic energy correction factor for fully developed
laminar pipe flow is 
C¯UP BØÓÀ \› ö\´²® Põμo°ß ©v¨¦, SÇõ°À AkUP£õ´Ä {ø» 
•Êø©¯õP |øhö£Ö® ö£õÊx C¸US® ©v¨£õÚx 

(A) 1.04 (B) 1.11 

(C) 1.5 (D) 2.0 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

150. For maximum efficiency, the ratio of Pelton wheel speed to jet speed
is 
AvP£m\ ö\¯ÀvÓÝUPõP, ö£Àhß \UPμ÷ÁP® ©ØÖ® öám ÷ÁPzvß 
ÂQu®  

(A) Same (B) One Fourth 

 A÷u  |õßQÀ J¸ £[S 

(C) Half (D) Thrice  
 £õv  ‰ßÖ •øÓ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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151. The discharge through Kaplan Turbine is given by  
[ 0D  – Outer diameter of the runner 
 bD  – Diameter of hub 
  

1fV – Velocity of flow at inlet] 
P¨»õß Âø\¯õÈß öÁÎ÷¯ØÓ©õÚx 

[ 0D  – _Ç¼°ß öÁÎ¨¦Ó Âmh® 
 bD  – ø©¯¨£Sv°ß (í¨) Âmh® 

  
1fV – Em ö\À¾® £õ´Âß vø\÷ÁP®] 

(A) fDBVQ π=  (B) gHdQ 2
4

2 ×= π
 

(C) [ ]22
04 bDDQ −= π

 × 
1fV   (D) fDBVQ π9.0=  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

152. The flow is said to be turbulent when Reynold's number is  
G¢u öμÚõÀmì GsoÀ, J¸ £õ´ÁõÚx öPõ¢uÎ¨¦¨ £õ´ÁõPU 
TÓ¨£kQÓx. 

(A) Less than 1000  

 1000US SøÓÁõP   

(B) Equal to 2000 
 2000US \©©õP 

(C) Greater than 4000  
 4000US AvP©õP   

(D) Between 2000 to 3000 
 2000zvØS® 3000zvØS® Cøh°À  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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153. For laminar viscous flow between two stationary plates has the ratio
of maximum velocity to average velocity ___________. 
C¸ {ø»¯õÚ umkPÐUQøh÷¯¯õÚ AkU÷Põmh¨ £õQ¯À Âø\°ß 
AvP£m\ vø\÷ÁP® ©ØÖ® \μõ\› vø\÷ÁP[PÐUPõÚ ÂQu®. 

(A) 3
2  (B) 2

3  

(C) 3
4  (D) 4

5  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

154. For power transmitted through a pipe line, the maximum
transmission efficiency equals 
J¸ SÇõ´ ÷Põk ÁÈ¯õP AÝ¨£¨£k® \UvUS, AvP£m\ £›©õØÓ 
ö\¯ÀvÓß RÌPshÁØÔØS \©® 

(A) 20% (B) 45% 

(C) 66.67% (D) 71.5% 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

155. Two horizontal plates are placed 1.25 cm apart, the space between
them being filled with oil of viscosity 14 poises. Calculate the shear
stress in oil if upper plate is moved with a velocity of 2.5 m/s. 
Cμsk Qøh©mh umkPÒ 1.25 ö\.« CøhöÁÎ°À øÁUP¨£mkÒÍÚ. 

AÁØÖUQøh÷¯ EÒÍ CøhöÁÎ 14 £õSzußø© öPõsh Gsön¯õÀ 

{μ¨£¨£kQÓx. ÷©Àumk 2.5 «/Â ÷ÁPzvÀ |Pºzu¨£mhõÀ Gsön°À 
EÒÍ öÁmk AÊzuzøuU PnUQk[PÒ. 

(A) 283 N/m2 (B) 280 N/m2 

(C) 282 N/m2 (D) 285 N/m2 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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156. Find the loss of head when a pipe of diameter 200 mm is suddenly
enlarged to a diameter of 400 mm. The rate of flow of water through
the pipe is 250 litres/s. 
200 ª« Âmh® öPõsh J¸ SÇõ´ vjöμÚ 400 ª« ÂmhzvØS 
ö£›uõUP¨£k®÷£õx öím CÇ¨ø£U PshÔ¯Ä®. SÇõ´ ÁÈ¯õP }º 

Kmhzvß Ãu® 250 ¼mhº/Â. 

(A) 181.6 m of water (B) 1. 816 m of water 

 181.6 « }º  1. 816 « }º 

(C) 18.16 m of water (D) 18.15 m of water 
 18.16 « }º  18.15 « }º 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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157. Minor head loss in a pipeline : 
SÇõ´ öuõh›À E¸ÁõS® SøÓ¢u£m\ BØÓÀ CÇ¨¦ : 
1. Have small magnitude  
 SøÓ¢u AÍÂÀ EÒÍx 
2. Depend on flow velocity 
 £õ´© vø\÷ÁPzøu¨ ö£õÖzux 
3. Are caused due to local disturbance in flow 
 EÒÎh £õ´© uøhPøÍ¨ ö£õÖzx E¸ÁõQÓx 
4. Can be expressed as a fraction of kinetic energy or equivalent

length  
 C¯UP BØÓ¼ß ¤ßÚ® AÀ»x DhõÚ }Ízøu¨ ö£õÖzux 
5. Are caused by resistance at the surface  
 ÷©Ø£μ¨¤¾ÒÍ uøhPøÍ¨ ö£õÖzx E¸ÁõQÓx  

Which of the statements made above are correct? 
÷©ØSÔ¨¤mkÒÍ AÔUøPPÎÀ GøÁ \›¯õÚx? 

(A) 1, 2 and 3 (B) 1, 2 and 4 

 1, 2 ©ØÖ® 3  1, 2 ©ØÖ® 4 

(C) 2, 4 and 5 (D) 3 and 5 
 2, 4 ©ØÖ® 5  3 ©ØÖ® 5 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

158. A stone weighs 392.4 N in air and 196.2 N in water. Compute the
volume of stone. 
J¸ PÀ PõØÔÀ 392.4 N ©ØÖ® usp›À 196.2 N Gøh öPõshx. 
PÀ¼ß öPõÒÍÍøÁU PnUQhÄ®. 
(A) 3  × 104 cm3 (B) 5  × 104 cm3 
(C) 4  × 104 cm3 (D) 2  × 104 cm3 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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159. Falling drops of water become spherical due to  
ÂÊ® }ºzxÎPÒ ÷PõÍ ÁiÁ©õP ©õÖÁuØS Põμn®  

(A) Adhesion  (B) Viscosity  
 JmkuÀ ußø©  £õSzußø© 

(C) Absorption (D) Surface Tension  
 EÔg_uÀ ußø©  £μ¨¦ CÊÂø\ ußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

160. Bernoulli’s equation is applicable between any two points is  
ö£ºöÚÍ¼°ß \©ß£õk G¢u Cμsk ¦ÒÎPÐUS Cøh°À ö£õ¸¢x® 

(A) Rotational flow of an incompressible fluid  
 A•UP •i¯õu vμÁzvß _ÇØ] Kmh®   

(B) Irrotational flow of compressible (or) incompressible fluid 
 A•UPUTi¯ AÀ»x A•UP •i¯õu vμÁzvß _ÇØ]¯ØÓ Kmh® 

(C) Steady, rotational flow of an incompressible fluid  
 {ø»¯õÚ, A•UP •i¯õu vμÁzvß ^μõÚ _ÇØ] Kmh®   

(D) Steady, irrotational flow of an incompressible fluid 
 {ø»¯õÚ, A•UP •i¯õu vμÁzvß _ÇØ]¯ØÓ Kmh® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

161. A venturimeter is used for measuring  
öÁg_› AÍÂ¯õÚx GuøÚ AÍUP¨ £¯ß£kQÓx? 

(A) Pressure (B) Flow rate 

 AÊzu®  £õ´© Ãu® 

(C) Total energy (D) Hydrodynamic  
 ö©õzu BØÓÀ  }º© C¯UPP {ø»©mh®  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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162. The bulk modulus of elasticity of a fluid is defined as ___________

(where ‘p’ – pressure ; ‘v’ – volume) 
J¸ £õ´©zvß «Òø© £¸©U SnP® GÆÁõÖ Áøμ¯ÖUP¨£kQÓx? 

(‘p’ – AÊzu® ; ‘v’ – PÚ AÍÄ) 

(A) 
dp

dv/v−  (B) 
dv/v
dp−  

(C) 
ρd

dp
 (D) 

ρd
dp

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

163. Law of Gearing is satisfied, if  
£Ø\UPμ Âv v¸¨v Aøh¢uõÀ 

(A) Two surfaces slide smoothly   

 Cμsk ÷©Ø£μ¨¦PÐ® ö©ßø©¯õP Eμõ²®   

(B) Common normal at the point of contact passes through the 
pitch point on the line joining the centres of rotation 

 _ÇÀ ø©¯[PøÍ CønUS® ÷Põmi¾ÒÍ _¸v¨ ¦ÒÎ ÁÈ¯õP 
÷|ºSzxU ÷PõmiÀ öuõk ¦ÒÎ ö\¯À£k® 

(C) Number of teeth = P.C.D/Module  
 £ØPÎß GsoUøP = P.C.D/£Ø\UPμ öuõSv   

(D) Addendum is greater than dedendum   
 £Ø\UPμ £À¼øh ÷©ÀÁmh©õÚx £Ø\UPμ £À¼øh AiÁmhzøu 

Âh AvP©õP C¸US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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164. The design of a brake depends upon the  
¤÷μUQß ÁiÁø©¨¦ Gøu ö£õÖzux 

(A) Peripheral velocity of brake drum   

 ¤÷μU iμ®ªß ¦Ó ÷ÁP®    

(B) Unit pressure between the braking surfaces 
 ¤÷μUQß ÷©Ø£μ¨¦PÐUPõÚ Cøh°ß A»S AÊzu® 

(C) Projected area of friction surfaces  
 Eμõ´Ä ÷©Ø£μ¨¦PÎß vmhªmh £Sv   

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

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

165. Which one of the following nuts is not associated with locking
applications? 
¤ßÁ¸® |mkPÎÀ Gx §mkuÀ £¯ß£õkPÐhß öuõhº¦øh¯x AÀ»? 

(A) Penn (B) Sawn nut 

 ö£ß  \õß |mk 

(C) Castle nut (D) Pen nut 
 ÷PìhÀ |mk  ö£ß |mk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

166. The  coefficient of friction in rolling contact bearing is  
E¸Ð® öuõhº uõ[Q°ß Eμõ´Ä SnP® 

(A) 0.1 (B) 0.0001 

(C) 0.0018 (D) 0.005 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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167. Factor of safety for fatigue loading is the ratio of  
A¯ºÄ _ø© HØÖu¼ß Põ¨¦Põμo Gß£x Guß ÂQu[PÍõS®. 

(A) Elastic limit to the working stress  

 «Òø© GÀø»US®, ö\¯À£k uøPÄUS®   

(B) Young’s modulus to the ultimate tensile strength 
 G´[SnPzvØS®, AÖv CÊÂø\US® 

(C) Endurance limit to the working stress  
 A¯ºÄ GÀø»US®, ö\¯À£k uøPÄUS®   

(D) Elastic limit to the yield point 
 «Òø© GÀø»US®, ö|QÌÄ {ø»US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

168. Two springs of stiffness 20N/mm and 30N/mm respectively are
connected in series, the stiffness of the composite spring will be
given by ________ N/mm.   
J÷μ öuõh›À CønUP¨£mh Cμsk ì¤›[Qß ÂøÓ¨¦zußø©¯õÚx 

•øÓ÷¯ 20N/mm ©ØÖ® 30N/mm BS®. Tmk ì¤›[Qß 
ÂøÓ¨¦zußø© ———————  BS®. 

(A) 50 (B) 600 

(C) 12 (D) 1/12 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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169. The spindle of a m/c tool runs at 1000 rpm and has a life of
300 days/year for 5 years. What will be its life in “mr"? 
1000 rpm ÷ÁPzvÀ _Ç¾® J¸ C¯¢vμzvß _ÇÀ Aa_ 300 |õmPÒ/ 

Á¸h® Ãu® 5 Á¸h B²øÍa öPõskÒÍx GÛÀ AvÀ B²Ò “mr” À 
GÆÁÍÄ? 

(A) 72 (B) 720 

(C) 68 (D) 680 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

170. Crowning of pulley is done to 
J¸ P¨¤°ß Ea] ÷©÷hØÓ¨£h Põμn®  

(A) increase the tension in the belt 

 £møh°ß CÊÂø\ø¯ Tmh  

(B) increase the angle of contact 
 £møh°ß öuõhº¦ ÷Põnzøu Tmh 

(C) prevent slipping of belt  
 £møh |ÊÄuø» ukUP  

(D) decrease the angle of contact 
 £møh°ß öuõhº ÷Põnzøu SøÓUP 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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171. Which of the following stresses developed in the wall of a thin
cylinder when it is subjected to internal fluid pressure? 
J¸ ö©À¼¯ E¸øÍ°ß _Á›À EÒÍ vμÁ AÊzuzvØS Em£kzu¨£k® 
÷£õx  ¤ßÁ¸® AÊzu[PÎÀ Gx E¸ÁõQÓx? 

(i) Circumferential stresses  

 _ØÓÍÄ AÊzu[PÒ  

(ii) Longitudinal stresses 
 }Í©õÚ AÊzu[PÒ 

(iii) Radial stresses  
 ÷μi¯À AÊzu[PÒ 

(A) (i) only  

 (i) ©mk÷©  

(B) (i) and (iii) only 
 (i) ©ØÖ® (iii) ©mk÷© 

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

(D) (ii) and (iii) only 
 (ii) ©ØÖ® (iii) ©mk÷© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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172. A thin cylinder of inner radius 500 mm and thickness 10 mm is
subjected to an internal pressure of 5MPa. The average 
circumferential (Hoop) stress in MPa is  
EÒ Bμ® 500 ª« ©ØÖ® 10 ª« ui©ß öPõsh J¸ ö©À¼¯ E¸øÍ 

5MPa Cß EÒ AÊzuzvØS Em£mhx. MPa CÀ \μõ\› _ØÓÍÄ 
(ÁøÍ¯) AÊzu® 

(A) 100 MPa (B) 250 MPa 

(C) 500 MPa (D) 1000 MPa 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

173. The variation of hoop stress across the thickness of a thick cylinder
is  
ui©ÚõÚ ]¼sh›ß ui©ß •ÊÁx® ÁøÍ¯ AÊzuzvß ©õÖ£õk 
Gß£x ———————  

(A) linear (B) parabolic 

 ÷|›¯À  £μÁøÍ¯ 

(C) quadratic (D) uniform 
 C¸£i  ^¸øh 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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174. A cantilever beam AB of length “l” has a moment “M” applied at free
end. The deflection at the free end B is ________.  
öPõk[øP Âmh® AB°ß }Í® “l” CÀ J¸ Pn® “M” I PmkÓõ 

•øÚ°À öPõkUP¨£kQÓx. PmkÓõ•øÚ B CÀ EÒÍ Â»P»õÚx. 

(A) 
EI

lM 2

 (B) 
EI

Ml
2

2
 

(C) 
EI
Ml

2
 (D) 

EI
Ml
2

3

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

175. In a thick cylinder pressurized from inside, the hoop stress is
maximum at 
EÒ÷Í C¸¢x AÊzu® öPõkUP¨£mh J¸ ui©ÚõÚ E¸øÍ°À, ÁøÍ¯ 
uøPÄ AvP£m\©õP C¸US® 

(A) The centre of the wall thickness 

 _Á›ß ui©ß ø©¯®  

(B) The outer radius 
 öÁÎ Bμ® 

(C) The inner radius  
 EÒ Bμ® 

(D) Both the inner and the outer radii 
 EÒ ©ØÖ® öÁÎ Bμ® Cμsk® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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176. The extension in the bar due to rise in temperature will be 
öÁ¨£{ø» E¯ºÄ Põμn©õP £møh°À }mi¨¦ ———————  

(A) ltt )( 12 −α  (B) ltt )/( 12 −α  

(C) 12/ ttl −α  (D) 
l
tt

α
12 −

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

177. Design of shaft made of brittle material is based on 
ö|õÖ[S® ö£õ¸mPÍõÀ BÚ usiß ÁiÁø©¨¦ Guß ‰»® 
÷©ØöPõÒÍ¨£kQÓx 

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

 öPìm ÷uØÓ®  ÷μßøPß ÷uØÓ® 

(C) St. Venant’s theory (D) Von-Mises theory 
 ¦Ûu öÁÚõßm ÷uØÓ®  Áõß ø©\ì ÷uØÓ® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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178. On a mild steel specimen, when simple tension test is carried out
sliding occurs approximately 45° to the axis of the specimen. This 
shows that failure in this case is due to the maximum shear stress
rather than the 
J¸ ö©ß GLS ©õv›°À GÎ¯ CÊÂø\ ÷\õuøÚ ÷©ØöPõÒÐ® ÷£õx 

45°US \ÖUSQÓx. CuØS Põμn©õP C¸US® Sø»Ä ———————
AßÔ ÷©Uê©® ]¯º uøPÄ BS®.   

(A) Compressive stress  

 CÖUPz uøPÄ  

(B) Bending stress 
 ÁøÍÄ uøPÄ 

(C) Direct tensile stress  
 ÷|μi CÊuøPÄ  

(D) Both bending and tensile stress 
 ÁøÍÄ uøPÄ ©ØÖ® CÊuøPÄ 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

179. Polar moment of inertia of a circle is given by 
J¸ Ámhzvß x¸Á \hzxÁ v¸¨¦ vÓß ¯õx? 

(A) 4

64
d

π
 (B) 4

32
d

π
 

(C) 4

16
d

π
 (D) 3

32
d

π
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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180. A boiler is subjected to an internal steam pressure of 2 N/mm2. The 
thickness of boiler plate is 2 cm and permissible tensile stress is
120 N/mm2. Find out the maximum diameter, when efficiency of
longitudinal joint is 90% and that of circumferential joint is 40%. 
J¸ öPõvP»ß 2 N/mm2 Cß EÒ }μõÂ AÊzuzvØS Em£mhx 

öPõvP»ß umiß ui©ß 2 cm ©ØÖ® AÝ©vUP¨£mh CÊÂø\

120 N/mm2 BS®. }Í©õÚ ‰miß ö\¯ÀvÓß 90% BPÄ® ©ØÖ® £›v 

‰miß ö\¯ÀvÓß 40% BPÄ® C¸¢uõÀ, AvP£m\ Âmh©õÚx. 

(A) 182 cm (B) 192 cm 

(C) 236 cm (D) 172 cm 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

181. In terms of Poisson’s ratio )(μ the ratio of Young’s Modulus (E) to 
Shear Modulus (G) of Elastic materials is  
£õ´\Ûß ÂQuzvß Ai¨£øh°À )(μ «Ò ö£õ¸mPÎß ¯[ì ©õk»ì 

(E) ©ØÖ® æ¯º ©õk»ì (G) ÂQu® 

(A) )1(2 μ+  (B) )1(2 μ−  

(C) )1(
2
1 μ+  (D) )1(

2
1 μ−  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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182. –––––––––– theory is suitable for Brittle materials. 
–––––––––– ÷Põm£õk EÒÍ, Eøh¯UTi¯ E÷»õP[PÒ ö£õ¸zu©õÚx, 

(A) Maximum principal strain theory  
 AvP£m\ •ußø© v›¦ ÷Põm£õk 

(B) Distortion energy theory 

 ]øuÄ BØÓÀ ÷Põm£õk   

(C) Maximum shear stress theory  
 AvP£m\ ]¯º uøPÄ ÷Põm£õk 

(D) Maximum principal stress theory 
 AvP£m\ •ußø© uøPÄ ÷Põm£õk 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

183. The secondary forces in reciprocating mass on engine frame are 
C¯¢vμ \mhPzvß, Fhõmh ö£õ¸sø©°ß Cμshõ® {ø» Âø\PÒ 

(A) Of same frequency as of primary forces  
 •ußø© Âø\PÎß A÷u AvºöÁs 

(B) One-third of frequency as of primary forces 

 •ußø© Âø\PÎß AvºöÁsoÀ ‰ßÔÀ J¸ £[S 

(C) Four times the frequency as of primary forces  
 •ußø© Âø\PÎß AvºöÁsøn Âh |õßS ©h[S 

(D) Twice the frequency as of primary forces 
 •ußø© Âø\PÎß AvºöÁsøn Âh Cμsk ©h[S   

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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184. In flat collar bearings, the frictional torque for uniform pressure is
___(1)___ than that of uniform wear. Hence, for safe design of
bearing surfaces when power lost in friction is to be determined and
no assumption is mentioned, assume ____(2)____ 
umøh¯õÚ Põ»º uõ[QPÎÀ, ^μõÚ AÊzuzvØPõÚ Eμõ´Ä v¸¨¦ Âø\

^μõÚ ÷u´©õÚzøuÂh ___(1)___ C¸US®. GÚ÷Á, Eμõ´ÂÀ 
CÇUP¨£k® vÓß wº©õÛUP¨£h ÷Ási¯ ©ØÖ® G¢u AÝ©õÚ•® 
SÔ¨¤hõu÷£õx, uõ[S £μ¨¦PøÍ £õxPõ¨£õP ÁiÁø©UP P¸xP 

___(2)___. 

(A) (1) less (2) uniform wear  

 (1) SøÓÁõP (2) ^μõÚ ÷u´Ä 

(B) (1) greater (2) uniform pressure 

 (1) AvP©õP (2) ^μõÚ AÊzu®   

(C) (1) greater (2) uniform wear  

 (1) AvP©õP (2) ^μõÚ ÷u´Ä 

(D) (1) less (2) uniform pressure 
 (1) SøÓÁõP (2) ^μõÚ AÊzu® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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185. In dynamic balancing of a single rotating mass, the net dynamic
forces and couple acting on the shaft is zero. For complete dynamic
balance, the minimum number of balancing masses introduced
is/are. 
JØøÓ _Ç¾® Gøh°ß C¯UPP \©ßö\´u¼À, ö©õzu C¯UPP Âø\PÒ 
©ØÖ® _Ç¼μmøhPÒ J¸ E¸øÍ°ß «x ö\¯À£k® ÷£õx Auß ©v¨¦ 
§äâ¯® BS®. ö©õzu C¯UPP \©ßö\´u¾US, GzuøÚ \©ßö\´ 
Gøh/GøhPÒ ö£õ¸zu¨£h ÷Ásk®? 

(A) 1 (B) 2 

(C) 3 (D) 4 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

186. The speed at which the shaft runs so that the deflection of the shaft
from the axis of rotation becomes infinite, is known as Whirling
Speed (Nc) and is given by 
where δ  is deflection 
usk C¯[S® ÷ÁP®, CuÚõÀ _ÇØ]°ß Aa]À C¸¢x usk Â»PÀ 

GÀø»¯ØÓuõP ©õÖ®, Cx _Ç¾®, ÷ÁP® (Nc) GÚ AÔ¯¨£kQÓx ©ØÖ® 
RÌPshÁõÖ ÁÇ[P¨£kQÓx. 

δ – Â»UP® (Deflection). 

(A) Nc δ
4985.0=  (B) Nc δ

4985.0=  

(C) Nc δ×= 4985.0  (D) Nc δ×= 4985.0  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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187. Two equal forces are acting at a point with an angle of 60° between 
them. If the Resultant Force is equal to N320 , find the magnitude 
of each force 
Cμsk \©©õÚ Âø\PÒ J¸ ¦ÒÎ°À 60° ÷PõnzvÀ ö\¯À£kQßÓÚ. 

Cuß ÂøÍÄ Âø\ 320 {&US \©©õP C¸¢uõÀ, JÆöÁõ¸ Âø\°ß 
AÍøÁ²® PshÔ¯Ä® 

(A) 20 N (B) 6 N 
 20 {  6 { 

(C) 28 N (D) 40 N 
 28 {  40 { 
(E) Answer not known 
  Âøh öu›¯ÂÀø» 

188. If the equilibrium speed of the governors is constant for all radii of
rotation of balls, then the governors are said to be 
BÎ°ß \©{ø» ÷ÁP®, BÎ £¢xPÎß GÀ»õ Bμa _ÇØ]PÐUS® 
©õÓõ©À \©©õP J÷μ {ø»°À C¸¢uõÀ A¢u BÎ CÆÁõÖ 
AøÇUP¨£k®. 

(A) Sensitive (B) Isochronous 

 ~s EnºÄ  \©Aø»Ä ÷|μ® 

(C) Hunting (D) Stable 
 ªøP¨¦  {ø»zußø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 



   399 - Mechanical, Production and 
  Manufacturing Engineering 
  [Turn over 

103

189. If the friction angle ‘φ ’ is –––––––––– lead angle Q, the screw is said 
to be self locking.   
J¸ v¸PõÚx _¯§mh¨£mh {ø»ø¯ Aøh¯ Auß Eμõ´Ä ÷Põn® φ , 

v¸S ÷Põn® Q Âh –––––––––– 

(A) larger than (B) lesser than 

 AvP®  SøÓÄ 

(C) equal to (D) opposite to 
 J÷μ AÍÄ  Gvº x¸Á® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

190. The mechanical advantage in mechanisms should be 
C¯[Pø©¨¦PÎÀ EÒÍ C¯¢vμÂ¯À ÷©®£õhõÚx. 

(A) equal to 1 (B) greater than 1 

 JßÖUS \©®  JßøÓ Âh ö£›¯x 

(C) less than 1 (D) equal to 0 
 JßøÓ Âh ]Ô¯x  §äâ¯zvØS \©® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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191. –––––––––– principle states that the inertia forces, couples and
external force and torque on body together gives statistical
equilibrium. 
–––––––––– öPõÒøP Cøh¨£mh Âø\PÒ ÷áõiPÐUS ¦Ó Âø\ø¯²® 
Eh¼À •ÖUS Âø\PøÍ²® JßÓõPa ÷\ºzx ¦ÒÎ°¯À \©{ø»ø¯ 
AÎUQÓx GßÖ TÖQÓx. 

(A) Edward Jenner Principle (B) D’Alembert’s Principle 

 GmÁºm öáßÚº öPõÒøP  i A»®ö£ºmì öPõÒøP 

(C) Newton’s Law of Motion (D) Newton’s Law of Collision 
 {³mhÛß C¯UP Âv  {³mhÛß ÷©õuÀ Âv 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

192. A body falling freely, under the actions of gravity passes two points 
10 meters apart vertically in 0.2 seconds from what height, above
the higher point, did it start to fall. 
¦Â±º¨¦ Âø\°ß RÌ ußÛaø\¯õP ÂÊ® J¸ ö£õ¸Ò 0.2 ÂÚõiPÎÀ 

ö\[SzuõP 10 «mhº CøhöÁÎ°À Cμsk ¦ÒÎPøÍ Ph¢x ö\ÀQÓx. 
E¯μ©õÚ ¦ÒÎUS ÷©÷» G¢u E¯μzvÀ C¸¢x Ax ÂÇ Bμ®¤zux? 

(A) 112.5 m (B) 122.5 m 

 112.5 «  122.5 « 

(C) 132.5 m (D) 142.5 m 
 132.5 «  142.5 « 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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193. The engine of an Aeroplane rotates in clockwise direction when seen
from the tail end and the aeroplane takes a turn to the left. The
effect of the Gyroscopic couple on the aeroplane will be 
J¸ Â©õÚzvß ÁõÀ •øÚ°¼¸¢x £õºUS® ö£õÊx C¯¢vμ® 
ö£õÔ¯õÚx PiPõμ vø\°À _ÇÀQßÓx ©ØÖ® Â©õÚ® Ch¨¦Ó©õP 
v¸®¦QßÓx GÛÀ Â©õÚzvÀ ö\¯À£k® øP÷μõì÷Põ¨¤U Cμmøh°ß 
ÂøÍÄ GßÚ? 

(A) To raise the nose and dip the tail  
 Tºø©¯õÚ •ß£UP® E¯¸® ©ØÖ® ÁõÀ £Sv uõÌ¢x ö\À¾® 

(B) To dip the nose and raise the tail 

 Tºø©¯õÚ •ß£UP® uõÌ¢x ö\À¾® ©ØÖ® ÁõÀ £Sv E¯¸® 

(C) To raise the nose and tail  
 Tºø©¯õÚ £Sv ©ØÖ® ÁõÀ £Sv Cμsk® E¯¸® 

(D) To dip the nose and tail 
 Tºø©¯õÚ £Sv ©ØÖ® ÁõÀ £Sv uõÌ¢x ö\À¾® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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194. It is desired to avoid interference in a pair of spur gears having a
20º pressure angle with increase in pinion to gear speed ratio, the
minimum number of teeth on the pinion. 
20º AÊzu® ÷Põn® öPõsh J¸ ÷áõi ì£º Q¯ºPÎÀ SÖURk uÂºUP 
Â¸®£¨£kQÓx. Q¯º ÷ÁP ÂQuzvØS ¤Û¯Ûß AvP›¨¦hß, 
¤Û¯ÛÀ EÒÍ £ØPÎß SøÓ¢u£m\ GsoUøP GßÚÁõS®. 

(A) Increases  
 AvP›UQÓx 

(B) Decreases 

 SøÓQÓx 

(C) First increases and then decreases  
 •u¼À AvP›zx ¤ßÚº SøÓ²® 

(D) Remains unchanged 
 ©õÓõ©À C¸US® 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

195. The maximum efficiency of a screw Jack. 
J¸ v¸S yUQ°ß ö\¯ÀvÓÝUPõÚ `zvμ®. 

(A) 
φ
φ

tan1
tan1

−
+

 (B) 
φ
φ

tan1
tan1

+
−  

(C) 
φ
φ

sin1
sin1

−
+

 (D) 
φ
φ

sin1
sin1

+
−

 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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196. Match the following : 
ö£õ¸zxP : 

Connections  Reactions at supports  
Cøn¨¦PÒ  Cøn¨¤ß ö\¯À£õkPÒ 

(a) Rollers 1. One reaction force with known line 
of action 

 E¸øÍPÒ  J¸ Âø\ G¢u ÷PõmiÀ ö\ÀQÓx GßÓ 
öuÎÄhß 

(b) Hinge support 2. Two reaction forces and one couple 
 RÀ ¤øn¨¦  Cμsk Âø\PÒ ©ØÖ® J¸ ¤øn 
(c) Fixed support 3. Two reaction forces  
 EÖv¯õÚ ¤øn¨¦  Cμsk Âø\PÒ  

 (a) (b) (c) 
(A) 1 3 2 
(B) 1 2 3 
(C) 2 3 1 
(D) 3 1 2 
(E)  Answer not known 
       Âøh öu›¯ÂÀø» 
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197. According to Varignon’s Principle of moments 
Varignon’s v¸¨¦zvÓßPÎß öPõÒøP Gß£x 

(A) If a system of coplanar forces is in equilibrium, then their 
algebraic sum is zero  

 \©uÍ Âø\PÎß Aø©¨¦ \©{ø»°À C¸¢uõÀ, AÁØÔß 
C¯ØPouzöuõøP §äâ¯©õS® 

(B) If a system of coplanar forces in equilibrium, then the 
algebraic sum of their moments about any point in their plane 
is zero. 

 \©uÍ Âø\PÎß Aø©¨¦ \©{ø»°À C¸¢uõÀ, AÁØÔß uÍzvß 
G¢u ¦ÒÎ°¾® AÁØÔß Pn[PÎß C¯ØPouz öuõøP 
§äâ¯©õS® 

(C) The algebraic sum of the moments of any two forces about any 
point is equal to moment 

 G¢u J¸ ¦ÒÎø¯¨ £ØÔ¯ G¢u Cμsk \UvPÎß Pn[PÎß 
C¯ØPouz öuõøP¯õÚx, A÷u ¦ÒÎ°À AÁØÔß ÂøÍÂß 
PnzvØS \©® 

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

(E) Answer not known 
 Âøh öu›¯ÂÀø» 
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198. Find the correct values of x, y & z of force polygon diagram to the 
given free body diagram. 
RÌUPsh uÛzu ö£õ¸Îß Âø\¨£h® ‰»® £øh £»÷Põn 

Áøμ¨£hzvß x, y & z ß \›¯õÚ ©v¨¦PøÍ PshÔP. 

     

Free body diagram Force Polygon diagram 

      
uÛzu ö£õ¸Îß Âø\¨£h® £øh £»÷Põn Áøμ¨£h® 

(A) CACDCB FzFyFx === ;,  (B) CACDBC FzFyFx === ;,  

(C) CADCCB FzFyFx === ;,  (D) ACCDCB FzFyFx === ;,  

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

   FCA 
   FCD

   FCB

   FCA 
   FCD

   FCB
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199. The centre of gravity of hemisphere lies at a distance ––––––––––
from its base measured along the vertical radius 
AøμU÷PõÍzvß Dº¨¦ ø©¯® ö\[Szx Bμzxhß AÍÂh¨£mh Auß 
Ai¨£Sv°À C¸¢x –––––––––– öuõø»ÂÀ EÒÍx. 

(A) 
8
3r

 (B) 
r8

3  

(C) 
3
8r

 (D) 
r3

8
 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

200. The load varies from ‘zero’ at one support to ‘W’ at the other. Such a 
load is called as 
£ÐÁõÚx J¸ •øÚ°À ‘§äâ¯®’ •uÀ ©Ö•øÚ°À ‘W’ Áøμ 
©õÖ£kQÓx. AzuøP¯ _ø© CÆÁõÖ AøÇUP¨£k®. 

(A) Uniformly distributed load  
 ^μõP £μÄ® _ø© 

(B) Uniformly varying load 

 ^μõP ©õÖ£k® _ø© 

(C) Uniformly distributed load & triangular load  

 ^μõP £μÄ® _ø© & •U÷Põn _ø© 

(D) Uniformly varying load & triangular load 
 ^μõP ©õÖ£k® _ø© & •U÷Põn _ø© 

(E) Answer not known 
 Âøh öu›¯ÂÀø» 

____________________ 


