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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 5 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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Q2. (a)
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SECTION A

T Shishd-TTgel gd aTodl Ieraett 1 @i sEe qun fom < wEEa |
ok faiga it wse AT |

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

firafo & Hifers g = w=s g & Tty T fifsw |

Explain the fundamental law of gearing with a neat sketch.

20 mm ™ % Th JATHR 99 H 10 mm HIE 36910 H e # g w0 o
T TR Srar @ | Af 9= o e % fU stevas W 250 kN &,
e # I rftrhan 3tuEqYr gfdee Fia Hif |

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.

TEUTG % S §T T AR A9 I 1 9@ =AW 5-4 m ® qo o A
10 mm ? | 98 19 B4 §Y % o7iais @ 400 kPa R, 38 9o # g9 wfwe
3R S7eeA wiase 1 fraio Hifvm |

A spherical gas container made of steel has 5-4 m outer diameter and
wall thickness of 10 mm. Knowing that the internal pressure is 400 kPa,
determine the hoop stress and longitudinal stress in the container.

e TG & IR & 1 A B 2 TE-hed ATEEYT IR@ i FgEa §
ewiise fop =, weam qen 3= aroEE W 2uR A Il R |

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.

frenfie v @i queR e fSE@ @ =@ 0-0762 m R AU AT
STE, 918 SATE % Y F G § | MR W 2259-584 N-m T UsH el
AT 3G GTY 3389-376 N-m Tl Soh ATOL &1 & | F@ Wdeal &1 fafio
$ifre | rftreran sraequr gfaee w1t fefo Al |

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.
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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.
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Figure 2(b) /A7 2(b)
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Find the centroid of the element shown in Figure 2(c).
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Figure 2(c) /97 2(c)
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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.
(i) Find the speed of the annulus, if the wheel is fixed. 20

S for sgaeen fa 3(b) ® i w B, 20 kg gewmE i uw wufia warfE
wd e W feht & | Wi B $F gear 100 N/em q9T FA GHEA
1:5 N-sec-em™! 2 | afe oW # o foum s & & 991 g=wme &
10 cm/sec %1 37 Yo o s, at Fefor Fifsg

() 9T oA % ®9 4 gafd w1 foeamm ok am,

(i) 9 GHY Th QRS & SUSL &, o foremas ik e |

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/cm and the total damping is 15 N-sec-em™l. 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,
(ii) the displacement and velocity at the time equal to one second. 20
m
k/2 k/2
L
Figure 3(b) /57 3(b)

ARuSH (B SoaT 1 TEISE R ? S SUENT S-S 8 2 MRS
RANE TET0 I Ao AT 3R 36 9 I9ANIT B 3@ 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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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 is a rear

wheel drive and has a load of 18 kN. What is the maximum inclination
Omax that the automobile can climb at uniform speed ?

(b) T @ oef u foa o ameel 4 kW Hit 8 9as it @ | T9% e
; G # U AHUS AT B 99T 9000 N-m ht Fat hit avaHar qdt g |
frafén osfm w130 kg g9 9 0-5 m afmor B 1 foures afgan s
BT 2 | Afg fafén & wgat, nfoarerss ufed it =1t 420 rpm &, @ F1@
G  TRfEn % ywam nfaurers ot 6 e § figee,
i)  wfa ger fbe fopu e faet i w@ |
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 is 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,
(ii) the number of rivets fitted per hour.

(c) 3G & e & FI-FT AN § ? THT — AIHH ST 1@ 6 qgra
W, FHUSTERT W 3T FA Y I ThH H T HINT |
What are the advantages of annealing steel ? Explain the process of

annealing with a sketch of Time — Temperature transformation and
ending with spheroidizing.
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What are the different tool wear causes that are responsible for wearing
of tool ? Explain crater, flank and wear.

b)) veTEEFHIRAEFIRUITATRAA-B-CHHad A= A, B@
C W ¥ 31 8T 8 | WhH il FAfeifga arferst # feam mam 2 -

S|l TshH <hlct
i A B; C;
1 8 5 4
2 10 6 9
3 6 2 8
4 7 3 6
5 11 4 5

grEl Sel % 9 I1gehA Fuifa Hifve, s Fr-8-+0 w3 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 :

Job Processing Time i
: A B G
1 8 5 4
2 10 6 9
3 6 2 8
4 I 3 6
5 11 4 5

Determine the sequence for the five jobs that will minimize the elapsed
time.
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(c)

(d)

(e)

fafafgs & smur W, g4 (Joga) ot srwequ wwa Nfdedl & #@=
gy 6t gt Sife

() dIf-fre wErd (i fapfa o)

(i) ¢TH HHEA ' il

Derive the relationship between tensile and shear yield stresses by
applying the following : 10

(i) Von-Mises criterion (Maximum distortion energy)
(i) Tresca criterion

‘vopnt fame” & @i 9 afEimrett w ==t fifse |-

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

20 mm M % Th Y9 a1 fomfin i ofauar snem gr ag=ata fram S
2 | wfesard qen e e feu TR

%2 = 0-002 mm
fg W |fEwET = 0-005 mm

9 R AEWET = 0-003 mm

oz qem wwe & fou R i gfiemsn it 7@ Fifse, afe
() g s yomeht %1 I A R,

(i) TR TG YGfd 1 ST Bt @ |
FiESATE b1 Fuers St 2 |

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
(i) the hole basis system is used,

(i) the shaft basis system is used.

The tolerances are disposed off unilaterally. s 10
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Q6.

Q7.
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(a)

(b)

(c)

(a)

T SR a9 we #, SR #1 3E B = 10° | wH o He

AT = 0-5 mm T Hd & T6MIa fhd Siem i A = 1125 mm 39
Bt 2 |

Yftehe i :
(i)  TIEUY HHASA HIV,
Gi)  @fsear & fore, stawqur foefa |

mwmﬁw@mﬂﬁﬁﬁmﬁ@,a}mqﬁ?ﬁﬁ

Sgeaftt HT |

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

() shear plane angle,

(i)  shear strain for the operation.

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

TATSH 37T deed fohd TE ¥ T e M (d.3mE.Sh.) e & it A
? ? WIS 3k deed I AUAMT A F dEg B ? Wes @i
HERAT ¥, TGN 3 RAFERT TATSHT AT doed Hl T hifag |

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

faftm yoi & Rt &t d@a89 3 v i | weradt S @ @ o w0
g & ?

Briefly explain the different types of jigs. What do you understand by
intermediate jig concept ? -

() onfds Atd wmn (3.e.9y,) % fou e i gata Hifse, s@fn
Wish i gfayfd arcepifcrss 7 & (Ieured wisw) 3 F=foifga ifinrda
gl
I WH R e faawade, g
II. TY9< P A @ 3R 98 e amser & a1y 781 sead! @ |
III. ATy i sgiad archfors 4 8, afeh fiofit 2 |

20

20

10




(i)

(1)

(ii)

T 3R A 99 IUSTeY HUA T 3 Th ¢oh IUEH 4 T 25 i
faf e da e | ol o0 A =6 3§ W@ w@ H a9re T 16 gf
H1E 2 | 391 1 Ica1eT WUl § 3R Smar @ | 9@ ot ¥ 99 ) g
$ It B, 99 I f G AR FO ot B, O v
JEIIHAT T 10,000 & WA B | 9T Wl I YEAE fhaft IREwar &
6 I w1y qon AR sarE @ 40 o R @, @ =Eam shww
HICRLE! AT q9T IcdTeA 99T 1 B 2

TF 98 # 300 H feam qm i |

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

with the following assumptions :
1. Item is 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 ¥ 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.

b) TS S T A i wEE § | s 0w WS gy sae R e
™R
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D, Dy Dj Dy
Pt 2 3 il 4 7
T Py| 1 0 6 1
Ps 5 8 15 9

()  —gdaq arra fafe, qen
(i)  anTe < wferepeq fafy

% I =[Had F ARTd o 7T SR et gETd (F1ed) & Wid T |
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, Dy D3 Dy

Py 2 3 g § 7
Plant Ps 1 0 & 13
Pg 5 8 15 9

Find the initial basic feasible solution for minimum total cost by
(1) Least Cost Method, and
(i) Vogel’s Approximation Method.
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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) Ffifas woen i 5@ =0 & forw 80 (o) fidew fafy =1 @
AT : | |
mw: z = -2%; — 3%,
et X1 +X922

2x; +X5 <10
X;+X5<8

S x, AT x, FROMHS &l & |
Use the dual simplex method to solve the following problem :
Maximize : z = — 2x; — 3%,
subject to : X+ X922
2x, +X9< 10
X1 +X9<8

with x; and x, non-negative. : 20

(b) Tre® Wit &t weEar 4, faga-arfes auitin s 6 smen i )
39 TR W ot == i |

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

()  NC 39t Wohd & @l 9 afeimrsti w ==t Hife | CNC Sared sfmn &
NC 3T Ufsham & ame el &t Wt gehiag i |
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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