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S'09: 1 FN:AN 201/AD301 (1401) 

FUNDAMENTALS OF DESIGN AND MANUFACTURING 

Time: Three hours 

Maximum Marks: 100 

Answer FIVE questions, taking ANY TWO trom Group A, 
ANY TWO from Group B and AIL from Group C. 

All parts of a question ( a, b, etc.) should be 

answered at one place. 

Answer should be brieland to-the-point and be supple

mented with neat sketches. Unnecessary long answer 

may result in Joss of marks. 

Any missing or wrong data may be assumed suitably 

giving proper justitication. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Consider the example of a product, and briefly explain 

various steps to be followed to design this product. 10 

(b) Detine product life-cycle. Explain various stages of 
product life-cycle with a suitable example. 10 

2. (a) Discuss the important features of 'Design for 
Assembly'. 10 

(b) Suggest an organisation structure for the design otiice 
of toy manufacturing company. 10 
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S'10: 1 FN: AN 201/AD 301(1401) 

FUNDAMENTALS OF DESIGN AND MANill'ACTIJRING 

Time : Three hours 

Maximum marks : 100 

Answer FNE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

All parts of a question (a, b, etc.) should be 

answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers 

may result in Joss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

l. Select a product, such as the telephone or the television, 
and prepare sketches to describe how their appearances 
have changed from their inception to the present. What 
role has technology had in influencing these changes ? 20 

2. (a ) Explain how the systematic design proces'> can aid 
in creating quality products. 8 

(b) What is theroleofneed analysis in the design process. 
Give one need statement for each uf the following: 

4x3 

(i) Bicycle 

(ii) Washing machine 

(iii) Personal Computer 

(iv) Private car 
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3 (a ) What are main advantages of the casting process? 
What are its limitations and how are they overcome'? 8 

( b ) Explain the following: 

(i) Rolling 

(jj) Extrusion 

(iii) Blanking 

(iv I Forging 

4x3 

4. (a) Define the term 'reliability' and 'maintainability'. 
Compare the reliability of systems with components 
in series vs. components in parallel. 10 

(b) What is 'input -output' model? How will you use this 
model for a manufacturing process '? What are the 
main factors on which the selection of a manufactu-
ring process depends '? 1 0 

GroupB 

5. (a I What are the main types of chips formed during metal 
cutting'? Why are non-homogenous chips formed'? 6 

( b ) Define cutting speed, feed an9 depth of cut as applied 
to drilling. What are the rna jor factors on which above 
three factors depend? 10 

( c) , What is cu~ting ratio'? How can it be determined? 4 

6. (a) How have integration and information technology 
influenced the fields of product design and manu-
facturing? 1 0 

( b ) What is group technology concept in manufacturing? 
What are the important benefits derived from it? 10 

S'IO:If'N:AN20!1AD301 (1401) ( 2) (Continued) 

7. (a) 'Simulation is one type of modelling'- is it true'? 
Discuss in detail. 6 

( b ) What are the main considerations to design a product 
by (i) a casting process, and (ii) forging process. 3+3 

(c) What is computer aided process planning (CAPP) '? 
What are the types of data required for developing 
a CAPP system? Differentiate between variant and 
generative systems of process planning. 8 

8. (a) Explain the basic principle involved in electrochemi-

9. 

cal machining. 1 0 

( b ) Would electrochemical grinding be a suitable process 
for sharpening ceramic tools'? Why or why not'? 
What about using ultrasonics '? 10 

Group C 

Briefly explain the following: 10x2 

(i) Design by evolution 

(ij) Problem identification 

(iii) Design morphology 

(iv) AGVs 

(vi Gantry robots 

(vi) Sensors 

(vii) Robust design 

( vi1i') Drawing and extrusion 

(ix) Casting defects 

(x) Hot and cold working. 

S'IO: I FN: AN 201/AD 301 (1401) ( 3 AG-20,000 
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W'10: 1 FN: AN 201/AD 301 (1401) 

FUNDAMENTALS OF DESIGN AND 
MANUFACTURING 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, ANY 
TWO from Group B and ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer .should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Explain briefly various steps to be followed to 
design a product. Illustrate the same with the help 
of an example. 6 

(b) What is the role of need analysis in the design 
process? 6 

(c) What is product life cycle? Illustrate, with a 
suitable example, various stages of product life 
cycle. 2 + 6 

2. (a) .Briefly explain the principle of rolling with a neat 
sketch. Give three different types of rolling stand 
arrangements. 

(b) What is group technology ? How does it help in 
improving the economy of production processes ? 

8 

6 
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(c) Explain the integration of CAD and CAM 10 

detail. 6 

3. (a) Briefly explain the steps involved in making a shell 

4. 

5. 

casting mold. 5 

(b) Explain briefly the following : 3 x 5 

(i) Design for manufacturability and its applica
tion 

(ii) Various methods of inspection of castings for 
internal and external defects 

(iii) Various properties of molding sand. 

(a) What is Merchant's circle diagram? Discuss its 
significance. 

(b) Differentiate among shaping, planning and slotting 
as regards to relative tool and work motions. 
Show sketches of these operations in support to 
your answer. 

(c) Explain different machining operations that can be 
performed on a vertical spindle milling machine. 

Group B 

(a) How would you specify a grinder ? Describe 
various factors used in the selection of a grinding 
wheel. 

6 

6 

8 

8 

(b) Briefly describe the following finishing operations : 3 x 2 

(i) Honing 

(ii) Lapping 

(iii) Buffing. 

W'IO: I FN:AN,201/AD301 (1401) ( 2 ) ( Continued) 

6. (a) With the help of schematic illustrations, describe 
the principle of operation of electro-chemical 
machining. 

(b) What are the advantages of unconventional 
machining processes ? Explain the working of 

8 

ultrasonic drilling with suitable sketches. 12 

7. (a) Explain (showing sketches) the following in brief: 3 x 4 

(i) Submerged arc welding 

(ii) Metal inert gas welding 
(iii) Thermit welding. 

(b) Why is it necessary to achieve directional solidi
fication in castings ? What are the methods 
usually employed for obtaining conditions suitable 
for directional solidification ? g 

8. Explain the following: 4 x 5 

(a) Role of simulation, modelling, and optimization in 
engineering design 

(b) Automatic storage and retrieval system 

(c) Computer Aided Process Planning 

(d) OPTIZ classification system of GT. 

Group C 

9. Briefly explain the following: 

(i) Various methods of heat treatment of steels 

(ii) Group technology 

(iii) Hot tears and cold shut defects in casting 

(iv) HAZ 

lOx 2 

W"IO: I FN: AN 201/AD 301 ( 1401) ( 3 ) . ( Tu r11 0 ve r ) 



AMIE(I) STUDY CIRCLE, IInd FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)      EMAIL: pcourses@hotmail.com    Ph: (01332) 266328, 9412903929    Web: www.amiestudycircle.com 

 

AMIE Study Material & Admission Packages AMIE(I) Study Circle, Roorkee www.amiestudycircle.com

28



AMIE(I) STUDY CIRCLE, IInd FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)      EMAIL: pcourses@hotmail.com    Ph: (01332) 266328, 9412903929    Web: www.amiestudycircle.com 

AMIE Study Material & Admission Packages AMIE(I) Study Circle, Roorkee www.amiestudycircle.com

29

S'11: 1 FN: AN 201/AD 30:1 (1401) 

FUNDAMENTALS OF DESIGN AND MANUFACfURING 

Time : Three hours 

Maximum Marks: 100 

Answer FIVE questions, taking A."'Y lWO lrom Group A, 
ANY 1WO from Group B and ALI. J"rom Group C. 

AU parts ofa question (a, b, etc.) should be 
, answered at one place. 

Answer should be. brielandto~the-point and be supple
mented with neat sketche~ . .Unnecessary long answers 

may result il}}oss of marks. 

Anymissing or wrong data may be assumed twitably 
giving proper justiiication. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Explain briefly various steps to be followed to 
design a product with the help of an example. . 8 

( b) Discuss the following : 3x4 

( i) Design specifications 

( ii) Creative design 

( iii) Design by evolution. 

2. ( a) What do you mean by morphology of design? 
Explain briefly. 5 

(b) Explain various stages of a product life-cycle. What 
is its utility ? 5 
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( c) Write a descriptive note on 'design checks for 
clarity, simplicity and safety.' 10 

3. ( a) What are the advantages and disadvantages of 
investment casting process? Mention some of its 
~pplications. 8 

( b) What is sweep pattern? When is it used ? 4 

( c) Define the terms: ( i) Sprue, ( ii) Gate, (iii) Core, 
and ( iv) Parting line. 4 x 2 

4. Differentiate between the following: 

( i) Hot working and cold working 

( ii) Rolling and forging 

(iii) Extrusion and wire drawinP 
0 

( iv) Blanking and piercing. 

GroupB 

4x5 

5. (a) What is chip? What are the main types of chips 
formed during metal cutting? 8 

( b)' Define cutting speed, feed and depth of cut as 
applied to a shaping process. 4 

(c) What is Merchant's circle diagram? Discuss its 
significance. 8 

6. (a) Describe grinding proc~ss. What are the various 
factors considered during selection of grinding 
wheels? 8 

S'll:IFN:AN201/AD301 (1401) ( 2 I ( Co11ti11ued) 

(.b) Compare the machining characteristics of different 
machining processes (such as EDM, ECM and 
USM) with respect to ( i) metal removal rate 
( ii) surface finish obtained, (iii) depth of surfac~ 
damage, and (iv)power required for machining. 

4x3 

7. ( a) What do you mean by Computer Aided Process 
Planning (CAPP) and state some of its advantages. 
Under what situations, CAPP is preferred as com-
pared to manual process planning. 10 

( b) Identify some of the benefits in integrating the 
design and manufacturing processes. What are the 
basic elements that go into making up a robotic 
cell for a particular application ? 1 0 

8. (a) What is gas welding? Explain different types of 
flames in oxy-acetylene welding. State their speci-
fic applications. 10 

( b) Define group technology concept in manufactu
ring. Discuss the stages involved for adopting a plan 
for group technology. 1 0 

Groupe 

9. Briefly explain the following: 10x2 

( i) Selection of machine tools 

(ii) Design for manufacturability 

(iii) Database management 

(iv) ASRS 

( v) Concept of a system 

S'll : 1 FN :AN 20 1 I AD 30 1 (140 1) ( 3 I (Tum Over) 
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W'11 :1 FN:AN 201/AD 301 (1401) 

FUNDAMENTALS OF DESIGN AND MANUFACTURING 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group Band ALL from Group C. 

All parts of a question (a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

l. (a) Explain the term 'design'. Enumerate various steps 
involved in design process. Explain these steps in 
brief. 2 + 4 + 4 

{b) Distinguish between 'need identification' and 'need 5 
analysis'. 

(c) Differentiate between 'standardization' and 'specifi- 5 
cation' giving appropriate examples. 

· 2. (a) What is morphology of design ? Explain all parts of 4 + 6 
morphology of design. 
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(b) Explain 'evaluation' and 'evolution' in the design 
process. 6 

(c) How will you organize and communicate the design ? 4 

3. (a) What is 'manufacturing' ? How is it different from 
'production' ? 6 

(b) What is 'design for manufacture' ? Explain. 6 

(c) Defme the terms 'reliability' and 'maintainability'. 8 

4. Describe the following : 

(a) Investment casting 

(b) Technical report 

(c) Rolling 

4x5 

(d) Extrusion. 

GroupB 

5. (a) Classify machining processes. N arne the operations 
performed on a lathe machine. How will you specify 
a lathe machine ? Show sketches. 4 + 2 + 4 

(b) Differentiate between shaper and planar. 5 

(c) What is arc welding? What precautions should be 
taken during welding by arc welding process ? 5 

6. (a) What is surface grinder? Under what conditions 
the use of this machine is recommended? 2 + 4 

(b) What are the advantages of welding joint over other 
joints ? Explain oxyacetylene gas welding. 2 + 4 

(c) What is Information Technology? How are its 
elements important in present scenario ? 4 + 4 

7. Explain the following in detail : 
(a) Group Technology 

5x4 

(b) Simulation 
(c) Robot 
(d) AGV 

".· 8. (a) What is Computer Aided Process Planning? How 
""-- is it better than manual process planning? 8 

(b) What do you mean by unconventional machining 
processes ? Discuss their importance. 6 

(c) Define cold working of metals. Enumerate its advan-
tages and disadvantages. 6 

Groupe 

9. Briefly explain the following: 10 X 2 

(i) Design by evolution 

(ii) Gantry robots 

(iii) Sensors 

(iv) AS IRS 

(v) Robust design 

(vi) Casting 

(vii) Forging 

(viii) Brainstonning 

(ix) Feasibility 

(x) System 
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5'12:1 FN:AN 201/AD 301 (1401) 

FUNDAMENTALS OF DESIGN AND 
MANUFACTURING 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

All pa..rts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. {a) What is product life cycle? lllustrate various stages 
of product life cycle with a suitable example. - 8 

{b) DescriBe. the following in detail : 

(1) Design for reliability 
(8) Design for assembly 
(ml Design, §lr re-cyclability 

3x4 

2. (a) What are the main requirements to design a pro
duct'? Explain briefly various steps to be followed 
to design a product. · 4 + 4 

(Turn Over) 
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(b) Explain briefly the engineering design process and 
its structure. 8 

(c) Briefly explain the concept of following with respect 
to the new product design : 2 x 2 

(l) Brainstorming 

(ii) Morphological analysis 

3. (a) Describe the die casting process. Explain briefly the 
advantages and disadvantages of die casting pro-
cess over sand casting process. 12 

(b) List the various characteristics that are required in 
the dry sand molding. 8 

4. Explain the following in brief: 4x5 

(z) Rolling and various types of rolling stand arrange-
ments 

(ii) Advantages and disadvantages of hot and cold 
rolling 

(iii) Captive foundry 

(iv) Shell molding process. 

GroupB 

s. (a) Draw the Merchant's force diagram and state the 
assumptions made in its development. 8 

(b) Describe the essential parts of a lathe machine. 
Explain the various processes that can be performed 

0 on a lathe machine. 0 

(c) Differentiate between shaping, planning and slotting 
4 as regards to relative tool and work motion. 

S'l2: 1 FN: AN 20l/AD301 (1401) (2) ( Continued ) 

6. (a) Describe the mechanism of material removal in 
ultrasonic machining with the help of schematic 
illustrations. 1 0 

(b) What are the various factors considered in the 
selection of grinding wheels ? How are grinding 
wheels specified? · 1 0 

7. Briefly explain (using neat sketches) the method of 
joining the metals by the following welding processes. 
Also, explain the advantages and disadvantages of 
each process : 4 x 5 

(l) Thennit welding 

(iz) Submerged arc welding 

(iil) TIG welding 

(iv) MIGwelding 

8. Write short notes on the following : 

(z) CAPP 

(iz) Group Technology 

(iiz) ASIRS 

(iv) Simulationandmodelling 

Groupe 

9. Define/explain the following: 

(z) AGVs 

(iz) Significance of re-crystalline temperature 

(iil) Sensors and robots 

(iv) Function of cores 

S'l2: l FN: AN 20l/AD30l (1401} (3) 

4x5 

10 X 2 

(Turn Over) 
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W'12:1 FN:AN201/AD301 (1401) 

FUNDAMENTALS OF DESIGN AND 
MANUFACTURING 

Time : Three hours 

Maximum 1\larks: 100 

Answer FIVE questions, taking ANYTWOfrom Group A, 
ANY TWO from Group Band ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answers 

may result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin in.4icate full marks. 

Group A 

1. (a) What are the different stages of engineering design? 
Discuss with a suitable example. 8 

(b) How are needs for a particular product analysed? 6 

(c) Differentiate between morphology and anatomy of 
design. 6 

2. (a) What are the main limitations of the sand casting 
process and how are they overcome? 6 

(b) What is investment casting'! 'W'hat are its advantages 
and limitations? 8 

(Turn Over) 
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(c) \Vhat are the distinguishing features between a 
casting and a pattern ? . . 6 

3. (a) What is metal forming? What are the various pro-
cesses of metal forming ? 6 

(b) Explain the following terms as applicable to rolling 
process: 3 x 2 

(z) Neutral point 

(iz) Angle of bite 

(iii) Draft 

(c) Explain the difference between punching and blan-
king with the help of neat sketches. 8 

4. (a) Enumerate the reasons responsible for the develop
ment of advanced (unconventional) machining 
processes. Under what manufacturing conditions 
you will prefer to use these processes as compared 
to conventionalmachiningprocesses. 8 

(b) Make a list of important process parameters in case 
of (i) electro-discharge machining, and (ii) ultra-
sonic machining. 3 + 3 

(c) What are the capabilities that an effective Computer 
Aided Process Planning (CAPP) system should 
have? Discuss in brief 6 

GroupB 

5. (a) What is group technology? What are the important 
benefits derived from group technology concept in 
manufactutjng? 6 

W'\2·1 FN:AN20 l/AD30 I ( 1401) ( 2 ) (Continued) 

(b) \Vhat is information system design? List major steps 
explaining in brief the steps to be followed in the 
design of an information system for manufacturing. 1 0 

(c) What is data life cycle? Explain briefly. 4 

6. (a) Defme welding. Classify different welding processes. 4 

(b) What do you mean by polarity? Distinguish between 
straight and reverse polarity. What is the main advan-
tage ofhaving different polarities? 6 

(c) Two 1 mm thick steel plates (sheets) are to be spot 
welded at a current of 10,000 A. Assuming effective 
resistance to be 200 J.t.O, and current flow time 
of 0.1 sec, calculate the heat generated .during the 
process. If the density of the spot weld nugget is 
8 g/cm3 and its volume is 120x10-3 cm3, calculate 
the efficiency of the process, assuming 1380 joules 
of heat are required to melt 1 g of steel. 1 0 

7. (a) Define speed, feed and depth of cut as applied to a 
drilling machine. 6 

(b) What is grinding ? What are the parameters that 
control the grinding process? 8 

(c) Find the angle at which the compound rest should 
be set to tum a taper on the workpiece having a 
length of200 inm, larger diameter 4 5 rnrn and smaller 
diameter 30 rnrn. 6 

8. (a) Discuss the concept of resolution, accuracy and 
repeatability of a robot arm. 8 

W' 12: I FN:AN20l!AD30 I ( 1401) ( 3 ) (Turn Over) 
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S'13: 1 FN: AN 201/AD 301 (1401) 

FUNDAMENTALS OF DESIGN AND MANUFACTURING 

Tzme : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

All parts of a question ( a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketclies. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks 

Group A 

1. (a) What is design? Write the checklist for 
engineering design problems. 2 + 6 

(b) Explainfour major dimensions of functionality 
ofdesign. 8 

(c) What is design review ? 4 

2. (a) What is communication? What are the factors 
on which effectiveness of communication 
depends ? 2 + 6 

(h) Differentiate between morphology of design and 
.anatomy of design. 8 

(c) Write the main elements of any technical report. 4 
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3. (a) What is pattern? Explain different types of (iii) Advantage of hydraulic shaping 
pattern allowances with a suitable diagram. 2+6 

(iv) Climb milling 
(b) Exp~ain briefly the following terms relating to 

castmg: 4x2 (c) A grey cast iron shaft is machined in a centre 
lathe in 1 min with a single cut. The shaft is 100 

(i) Permeability of moulding sand mm long and 75 mm in diameter. If the feed used 

(ii) Role of clay in casting 
is 0.30 mrnlrevolution, what was the cutting 
speed used ? Assume over run = 2 mm. 4 

(iii) Core and core print 6. (a) Define centreless grinding. Describe the type of 

(iv) Elements of gating system 
centreless grinding operations. Write the 
n..-:1'1:u'l9"1.,_n.rr.c. n...,A l; ........ ~+n+;l"'\il"\ n..f" ".onf.roola~Ct ~'1"\rl~n.n 
Q.UVOJU .. U5V CUJU. .l.llii.U,Q\.lV.U \.J.L "'\.1.1.1U\..I'.l\.llo3~ f'.l.J..l.l,,&.J..11.5• 

(c) What is the difference between hot chamber and 1+4+3 

cold chamber die casting ? Why is aluminium 
alloy not used in hot chamber die casting ? 3 + 1 (b) Explain the principle ofEDM with a neat sketch. 8 

4. (a) Explain progressive dies, compound dies and (c) What are the three basic manufacturability 
combination dies with a suitable diagram. 8 considerations for design of weldments ? 4 

(b) Defme forging. Explain sequentially the various 7. (a) Differentiate between direct numerical control 
passes used in drop forging with a suitable and computer numerical control. 4 
diagram. 2 + 6 

(c) Briefly explain the meaning of draught and 
(b) Explain the need of database for a manufacturing 

organisation. 4 
elongation as related to hot rolling. 4 

Group B 
(c) What are the classification of robots ? 4 

(d) Differentiate between variant process planning 
5. (a) What are the various methods available for taper and generative process planning. 4 

turning in a lathe ? Explain their specific 
(e) What is 'Rule of Hundred' with respect to advantages and limitations. 5+3 

integration ? 4 

(b) Write short notes on the following: 4x2 
8. (a) Describe the factors on which selection of 

(i) Straddle milling manufacturing method is done for a particulate 
product. 10 

(ii) Spade drills 
(b) Discuss the stages involved for adopting a plan 

for group technology. 10 



AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)      EMAIL: pcourses@hotmail.com    Ph: (01332) 266328    Web: www.amiestudycircle.com 

 

AMIE Study Material & Admission Packages AMIE(I) Study Circle, Roorkee www.amiestudycircle.com

42



AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)      EMAIL: pcourses@hotmail.com    Ph: (01332) 266328    Web: www.amiestudycircle.com 

AMIE Study Material & Admission Packages AMIE(I) Study Circle, Roorkee www.amiestudycircle.com

43

W'13: 1 FN: AN 201/AD 301 (1401) 

FUNDAMENTALS OF DESIGN AND 
MANUFACTURING 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL .from Group C. 

All parts of a question (a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketcfzes. Unnecessary long answer may 

result in loss of markS. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 

1. (a) Explain briefly various steps to be fol1owed to 
design a product. Illustrate the same with the help 
of an example. 4 + 4 

(b) Discuss the following : 3x4 

{i) Creative design 

( ii) Innovative design 

(iii) Use of artificial intelligence in designing a 
product 

2. (a) Whatisproductlifecycle?Illustrate, withasuitable 
example, various stages of product life cycle. 2 + 6 

(Turn Over) 
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(b) What are various shortfalls in traditional product 
design methodology? 6 

(c) Compare the reliability system with component in 
series against components in parallel. 6 

3. (a) What are various steps used to prepare a mold in 
shell molding process ? Give the advantages and 
disadvantages of shell molding process over green 
sand molding process. 2+6 

(b) What are various constituents of a molding sand? 
What are the properties desirable of molding sand 
from the standpoint of sound castings ? 2+6 

(c) Define the following terms and their functions : 2x2 

(i) Riser 

{ii)Chaplets 

4. (a) Briefly explain the principle of rolling with a neat 
sketch. Give three different types of rolling stand 
~~'1gements. A ' A 

"tT"t 

(b) Explain the following processes using neat sketches 
wherever necessary : 3 x 4 

(i) Extrusion 

(ii) Blanking 

(iii) Piercing 

GroupB 

5. (a) What is Merchant's circle diagram? Discuss its 
significance. 6 

w·13: 1 FN :AN201/AD301 (1401) ( 2) ( Continued) 

6. 

(b) Differentiate between shaping, planning, and slotting 
as regards to relative tool and work motions. Draw 
sketches of these operations in support of your 
answer. 8 

(c) Explain different machining operations that can be 
performed on a vertical spindle milling machine. 6 

(a) How would you specify a grinder ? Describe 
various factors used in the selection of a grinding 
wheel. 8 

(b) Briefly describe the following finishing operations: 
3x4 

(l) Honing 

(ii) Lapping 

(iiz) Buffing 

7. (a) Describe the principle of operation of electro
discharge machining with the help of schematic 
illustrations. 8 

(b) What are the advantages of unconventional machin
ing processes ? Explain the working of electro
chemical machining process with suitable sketches. 12 

8. (a) Explain the following in brief with neat sketches : 2 x 4 

(z) Submerged arc welding 

(ii) Metal inert gas welding 

(b) Explain the following: 

(i) Automatic storage and retrieval system 

(iz) Computer Aided Process Planning 

3x4 

W'13: 1 FN :AN 201/AD301 (1401) ( 3) ( Turn Over) 
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