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Question Paper Specific Instructions
Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Questions no. 1 and & are compulsory and out of the remaining, any THREE are to be attempted choosing at
least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly

on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given for
answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the question itself.
Unless otherwise mentioned, symbols and notations have their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question shall be

counted even if attempted partly. Any page or portion of the page left blank in the Question-cum-Answer
Booklet must be clearly struck off
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SECTION A

Ql. (a) T shichd-EATgE! gd dTqHl IATGeAl 1 {@T =43¢ a9 =3 sl ggar 4
39% fagma o T $Hiv |

Draw a cranked-slider quick return mechanism and explain its principle
with figure. 10

(b) Tt & Aifess fam ot s 9 & 91y T i |

Explain the fundamental law of gearing with a neat sketch. 10

(¢ 20 mm ™ % TH AR 9= &1 10 mm HIE UG H =i ° fog -
TEIHTA v ST 2 | Ife 99 & 9 o fou 37eygs ad 250 kN &,
e # I URad AIEIV Yfaasd 19 shifag | -

A circular punch, 20 mm in diameter, is used to punch a hole through a
steel plate 10 mm thick. If the force necessary to drive the punch is
250 kN, determine the maximum shearing stress developed in the plate. 10

(d) T % T4 §Y TH MTHR TG U & 9@ 44 54 m g a1 fif At derg
10 mm 2 | I8 719 B 7L T 31afe a9 400 kPa B, 38 93 A g9 Widee
3R R wReet 1 o Hifv

A spherical gas container made of steel has 54 m outer diameter and
wall thickness of 10 mm. Knowing that the internal pressure 1s 400 kPa,
determine the hoop stress and longitudinal stress in the container. 10

() ThIS- UTd & Ul o 1 ATH & ? WIg-shied HTEEd NG ! gg™al |
eyitsu for =1, Aegm qen 3= a9EET 9T SuiiT e 6l Sl 8 |

What are the advantages of tempering carbon steel ? Show with the help
of iron-carbon equilibrium diagram, how low, medium and high
temperature tempering are done. 10

Q2. (a) fa=fiu us Wrgen gopR wHe fSraeht &@ =™ 0-0762 m 2 9T 3TRED
SqTH, W18l SUTH & 1Y % UK ® | WH W 2259-584 N-m 1 USH T
qYT 38 HY 3389:-376 N-m 1 §eh+ YU &1 8 | Y@ fderal 1 e
$HiIfe | Aftrpam TwEqw idee 1 ot Ay ST |

Consider a hollow circular shaft whose outside diameter is 0-0762 m and
whose inside diameter is equal to one-half the outside diameter.
The shaft is subjected to twisting moment of 2259-584 N-m as well as
bending moment of 3389:376 N-m. Determine the principal stresses.
Also determine the maximum shear stress. 20
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(b) T=F 2(b) ® guie M3 w4 & foru, foreft oft fog W arawqwr @ TR s 3T
% fou wfieor foafae | @y € oroeuw s e g4 omyul el W ot
ERIEL

For the beam shown in Figure 2(b), write the equations for the shear
force and bending moment at any point. Also draw the shear force and
bending moment diagrams. 20

5423 Nm | J’
— - =5

|<—0-6096 m4+ 4-2672 m »<-()-6096 m*i

15568 N

Figure 2(b) /T97 2(b)

(¢) =& 2(c) ¥ fe@TT U 37GFq & hgeh ol A HIfWT |

Find the centroid of the element shown in Figure 2(c). 10
i, — : -
100 mm | 0 :
" 100 11:1111ﬁl mxg:
. ‘ =
B 7]
8 | gl S
= o 7
i &0
=
LZOO " Y ¥
< — g
Figure 2(c) /Ta7 2(c)

Q3. (a) W itafhe iR aren # ws fuf=m, 40 @fal =1 we g qen 84 <fqt =
Aidies R (gem) @, st f6 afd & wa @< @ | Rifte ofd qen
TaReh TR (Ygerd) & @ fier #ar 2 | 98 yon | o fifem @ o g,
9% 100 rpm T oI B |
i) e A TR 7 i )
Gi)  afe afgm fer |, @ 1afies firr (Wge™) & wwar 3| IR |
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An epicyclic gear train consists of a pinion, a wheel of 40 teeth and an
annulus with 84 internal teeth concentric with the wheel. The pinion
gears with the wheel and the annulus. The arm that carries the axis of
the pinion rotates at 100 rpm.

(1) Find the speed of the wheel.
(11) Find the speed of the annulus, if the wheel 1s fixed. 20

(b) SO fop suawen o3 3(b) # ewiaT AT B, 20 kg EEUM Sl Uk WA HETMHAT
T ydle R fedht 8 | A h HA g@ar 100 N/em 1 el HAdHHA
1'5 N-sec-cm™! B8 |aﬁmﬁﬁaﬁmaﬁ@nﬁ€rwwﬁaﬁ
10cwsecwénmﬁamm,aﬁﬁuﬁmﬁﬁq
i) 99T o o ®9 ° gl &1 faeamg= o am,

(i) 9 999 Ush AHUE o SUS &1, a1 fOedm= 3R a7 |

A machine of mass 20 kg is mounted on springs and dashpot as shown
schematically in the Figure 3(b). The total stiffness of the springs is
100 N/em and the total damping is 15 N-sec-cm™!. If the system is
initially at rest and a velocity of 10 cm/sec is imparted to the mass,
‘determine

(1) the displacement and velocity of the mass as a function of time,

(11) the displacement and velocity at the time equal to one second. 20

Figure 3(b) /157 3(b)

(c) HRuSH (FSm) 3oard 1 TGI8 7 30 I9INT F-HT 8 ? AARH
VA 399G 1 FAISH ST AR 36% $© YA 1 3gW hiT |

What is the composition of maraging steel ? What are its uses ? Give the
composition of austenitic stainless steel and state some of its
applications. 10
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Q4. (a) T WA TE &faT & 0 FIT W gFeh HgF W IA W 2 | 39 A 9 Uz
gfgal & &= & g 30 m 2, 991 Teca g HI FEE 300 mm 2 | Wfdw T
T o % U SHEST: 0-6 AT 0-5 B | HieX Mt 1 fUwan ufgn e 2
qUT IH W 9N 18 kN & | fershan gehra Siv 6, 1 TF &1 8, 9 W a8
Qe Tl THEHH Tfd 9 FHYT I Fehd! & 2

An automobile with the distance between front and rear wheels 3-0 m

and height of centre of gravity 300 mm is travelling over a roadway
inclined at an angle 6 with horizontal. The coefficient of static and

dynamic friction are 0-6 and 0'5 respectively. The automobile 1s a rear
wheel drive and has a load of 18 kN. What is the maximum inclination
0max that the automobile can climb at uniform speed ? 20

(b) U fiaed wefia e Fud o« Mgl 4 kW Al ¥ 9z Al 3 | To¥eh fded
HishaT T U YHUG AT & qIT 9000 N-m ! Sl =l HATGvIHdl Bldl 7 |
fraform wefim 9 130 kg g™ 9 0-5 m URYHO B2 &1 NidaTerss qfgan .
gaTl ? | Afe fafn & vgw, wiidurets qfgd sl =17 420 rpm &1, @ F1d HifSC
i)  Tafin & gyam nidurers 9fgd 6t 91 ° fRae,

i)  9f =er fe foRw T figer shi & |
A riveting machine is driven by a constant torque 4 kW motor. Each
riveting operation takes 1 second and requires 9000 N-m of energy. A

flywheel of mass 130 kg and radius of gyration 0-5 m 1s fitted to the

riveting machine. If the speed of the flywheel is 420 rpm before riveting,
find

(1) the fall in the speed of the flywheel after riveting,

(i1) the number of rivets fitted per hour. 20

(¢) T o FHET & F-FT A & ? IHT — dAMIHHE L0 {@ras hl Ggrl
H, THUSEIT W 3d Hd gL I YshH Sl TR HIIT |

What are the advantages of annealing steel ? Explain the process of

annealing with a sketch of Time — Temperature transformation and
ending with spheroidizing. 10
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SECTION B
Q5. (a) 3NTR TrEmEe & 3 +9-A fiF wro 2 8, i R & frme & fau

IR 81 8 2 shet, Uvd wE foramg ot Ty Hifsre |

What are the different tool wear causes that are responsible for wearing

of tool ? Explain crater, flank and wear.

(b) 9= Sisd 3 foH y&® & g aiiat § A - B — C & 59 & Wil A, B 9

C T H I[FHT g1 8 | WhH it Fferfiaa anferert o feam man 2

SIGH HshH <hled

i £ B, G

1 8 | 5 4

2 10 6 9

3 6 2 8

4 7 3 6

5 11 4 5

qreii Sifem % 3 orEn Fuifa fiftw, Rrd w0859 T o

There are five jobs each of which must go through machines A, B and C
in the order A — B — C. Processing times are as per the following table :

Tob Processing Time
' lA B, C,
1 8 5 4
2 10 6 9
3 6 2 8
4 7 3 6
5 11 4 5

time.

C-AVZ-O-NFDA
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# ¢) fafafea & smur w, o999 (daEa) IR ueun wve Ifed o o9
gy &l Eﬂ?ﬁ% FiIT -
i) oo wad (i fowfa i)
(i) <THT HE
Derive the relationship between tensile and shear yield stresses by
applying the following : 10

(1) Von-Mises criterion (Maximum distortion energy)

(11) Tresca criterion

d) ‘yspd =g’ o a9 ufEfet w == Hifm |

Discuss the advantages and limitations of ‘Process Layout’. 10

(e) 20 mm SITH % Uk YT qUT for@fi ol 37quel 389 g’y aq=ta fean ST
2 | afgward qen e fiw g .

Q< = (0-002 mm
g W Fig9E = 0-005 mm

YT T AIEWEl = 0-003 mm

fee aom e & feu 3R i uiEdim e 1 7 hifse, afe
G) Tz s vorelt 1 3w @ g,

(i) e 3MuTiE ggfd 1 399 BT 8 |
FESIATY Th-HT Huers STt 8 |

A 20 mm diameter shaft and bearing are to be assembled with a
clearance fit. The tolerance and allowances are as under :

Allowance = 0:002 mm
Tolerance on hole = 0-:005 mm
Tolerance on shaft = 0-003 mm
Find the limits of size for the hole and shaft, if
(1) the hole basis system is used,

(1) the shaft basis system is used.

The tolerances are disposed off unilaterally. 10
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Q6. (a) U AEHN e B A, TR H FH B = 100 | A F S h
uﬁa%:o-5 mm@ﬁqﬁaqhﬁdﬁ%ﬁmﬁﬁ?ﬁ:l-l%mmm
gl 8 |

qiehdd iU -
(i) 3TIEYU] GHASA hIvT,
(i)  Gfshar & forg, sTueanr faspfa |

mwwﬁm@wﬁﬁﬁwaﬁé,a‘mgﬁw@ﬁ
SR I |

In an orthogonal cutting operation, the tool has a rake angle = 10°. The

clip thickness before the cut = 0-5 mm and the cut yields a deformed clip
thickness = 1:125 mm.

Calculate
(1) shear plane angle,
(11) shear strain for the operation.

Derive the formulae that are to be used while finding out the shear
plane angle and shear strain. 20

(b) THATSHI 3Teh deed fhm W@ ¥ Ted fspa Ng (A.3mE.5f.) deea @ ff= a1
2 ? WISl 3Ih desd I=al el 8 # TrEg 8 ? Wes @it 6
Al °, TIHTGNd 3R IRIHIANT TITsHT 379 deed ol T8 HIT9U |

How is plasma arc welding different from tungsten inert gas welding
(TIG) ? Why 1is plasma arc welding associated with higher
temperatures ? With the help of neat sketches, explain transferred and

non-transferred plasma arc welding. 20
(c) Toft= yspri & S &l @&y 4 Tase SISQ | gegad] S dehedt & 319 R

q9Fd 8 ?

Briefly explain the different types of jigs. What do you understand by

intermediate jig concept 7 10

Q7. (a) () onide At umn (Re,) & v <o f gt difde, sf
=i I yfaqfd arcentferss 7 8 (Ides uigd) o fafafga s
l
I " foshl st @ud ffad st w gt @, st 9 @ |
[I. TUU9 ard fAaa g 3t 98 <<ie |ss’ & 91y 981 Jead! & |
ATl sl Sgiadl arehifors & &, dfeeh dit-efft ] |
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T JohaR SIFaT 391 39T T4 1 3oh1 Teh o 39 @ T 25 i
A A a1 2 | 9 399 H Wik H W @A H A T 16 T
UTE 8 | 391 &1 Ic91ed Wui § fohan I @ | 99 off 13 S o g
$I Il 8, 39 IAGT H T IR FO W 8, T A hl
HE¥IHAT T 10,000 & Wl 8 | 9T QUi hl &N {ohat aRaRar 9
1 It =nfge qun Afg SaE @ 40 99 wfafem &, @ =Ean si|a
WA SNTa 991 IS THT F+7 gh 2

Th 94 H 300 FH fegg w1 Ao |

Derive an expression for Economic Order Quantity (EOQ) when
stock replenishment is non-instantaneous (Production Model)

with the following assumptions : 10
I. Item 1s sold and consumed at the constant rate which is
known.

II.  Set-up cost is constant and does not change with lot size.
III. The increase in inventory is not instantaneous but gradual.

A contractor undertakes to supply diesel engines to a truck
manufacturer at the rate of ¥ 25 per day. Cost of holding a

completed engine in stock is ¥ 16/month. Production of engines

is undertaken in batches. Each time a new batch is started, a
set-up cost of T 10,000 is required irrespective of the number of

engines produced. How frequently should the batches be started
and what will be the minimum average inventory cost and
production time, if the production rate is 40 engines/day ?

Assume 300 working days in a year. 10

b) TS B & T A A7 T ) y@S T W RS Ty e AR
TR

g9 1 : 6 fufera <ed
a7 2 : 1 fuferms <fed
g¥F 3 : 10 fuferaw ofed

g o v A SR faaw S B savEsmare f ol wen ey
BT 3 | WAH g I =[AAH ATa7hal 119 & TE R
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Y3 T A, TF A Sy W s MR R % wiae B are @wS

T H) Frferiga amoft 4 6 e R
feraTor s
D; D, D3 D,
Py | 2 3 11 7
gog Py | 1 0 6 1
P3| 5 8 15 9

i)  —gAad dnTd faty, qu
(i)  dnTer st | fafy

% g YFaH Fol ANTd o AT IR Iardt FHTd (H1€d) g H1d 1T |

A dairy firm has three plants located in a State. The daily milk
production at each plant is as follow :

Plant 1 : 6 million litres
Plant 2 : 1 million litres
Plant 3 : 10 million litres

Each day, the firm must fulfil the needs of its four distribution centres.
The minimum requirement of each centre is as follows :

Distribution Centre 1 : 7 million litres
Distribution Centre 2 : 5 million litres
Distribution Centre 3 : 3 million litres

Distribution Centre 4 : 2 million litres

Cost (in hundreds of rupees) of shipping one million litres from each
plant to each distribution centre is given in the following table :

Distribution Centre

D Do D3 Dy

P4 2 3 11 T
Plant P»s 1 0 o 1
Pq 5 8 15 9

Find the initial basic feasible solution for minimum total cost by
(1) Least Cost Method, and
(11) Vogel’s Approximation Method.

C-AVZ-O-NFDA 10
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0 o asHA (egw % T w) ¥ smevesar § s & S A
e fo o Searee e o wRoR grar & 2 e e A 3L AL A
%! gEag Hifau |
Will Just-In-Time (JIT) work in service requirement as well as it works
in production environment ? Enlist the applications of JIT in service
industry. 10
Q8. (a) Tifeifad waen =1 501 w1 & fou 2o (o) fa<dew fafa = s=mm
$IfT
ﬂ'ﬁlﬁ'ﬁﬂﬁﬁ@: Z = —2Xq — 3Xo
SeTh Xq + Xo = 2

2% + Xo < 10

SE x, YT x,, RUMHSE &l 8 |

Use the dual simplex method to solve the following problem :

M&Ximize VL= — 2X1 T 3X2
subject to : X1 + Xo = 2
2X1 + X2 <10

Xy + Xo < 8

with x; and x, non-negative. 20

(b) T=s @A &l TerM ¥, fagg-uamtes aeifin ufmn &) amen 6ifse
38 AqHANT W ot ==t Hifso |

With the help of a neat schematic sketch explain the electrochemical
machining process. Also discuss its applications. 20

(¢) NC 391G UshH & Al 9 giEmmstt w ==t Hifw | ONC 30Ted ufear &
NC 39T Wishal o dUe ol =t ot gefiag hifdu |

Discuss the advantages and limitations of NC manufacturing process.

Also enlist the advantages of CNC manufacturing over NC
manufacturing process. 10
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