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Question Paper Specific Instructions
Flease read each of the following inalruclions carefully before attempting questions :
There are EIGHT quesituna divided in TWO SECTIONS and printed both in HINDY and in ENGLISH.

Candidote has to atiempt FIVE guestions in all.

Guestions no. T and § ara compulzory and oul of the remairing, any THREE are to be atfempted choosing ot
decesd DINE from. each section.

The nuember of marks carried by o guestion ! part ts indicated against if,

Answers must be written in the medium cuthorized in the Admizsion Certificate which must be stated clearly
et Lo cower of thiz Qeestion-cum-Answer (QUA) Bkl in the space provided. No marks will be given for
answers written (n g madinm other than the suthorized one.

Wharerer auy cesumplions are made for ansinering & guestion, they musi be clecrdy indicated,

Diggrame! Figures, whereoer required, shall be drawn in the space provided for answering the question itself
Unless otherwise mentioned, symbols and notations have their ysual standord meanings.

Arreripts of questions ahall be counted in seyuentiol order. Unlesa struck off, allermpt of o question shall be
counted even if attempted partly, Any page or portion of the page left blank in the Question-cim-Amnswer
Booklel must be clearly sfruck off.
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SECTION A
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o fagm =1 = Hifem |

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

Tiafim < G Fam =+ == =9 & o9 == i |
Explain the fundamental law of gearing with a neat sketch.

20 mm S % TF o0 99 1 10 mm A 906 At w2 | fog w5 |
SHETE T o ® 1 Afe 9= i 9w % fo sevEs 9w 250 kN E,
e 1 3w Al e Ufaes @ra il |

A eireular 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.

T % 9 §U U TN W 9 R AT s Ged mo # e fafe ot e
10 mm % | 98 W B 7L % wiaies 3@ 400 kPa 8, 38 w7 #9 wfiew
i st wfeme =1 Faion i

A spherical gas container made of steel has 54 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.

WIE FEATE o S9N % F oY # 7 et A A o geear
Zuiieq for Fee, e e o= oot o Safn &8 o A | |

What are the advantages of temporing carbon steel ¥ Show with the help
of iron-carbon equilibrium diagram, how low, medium and high
temperature lempering are done.

faranfiy, vs wWiwe geER R fEw 9" S 00762 m # 99 A
=TE, 98 9" F AT F R B | IR W 2259-584 Nem F1 U39 #vEm
AU 3 W19 3389-376 N-m T 99 A0 TN # | W Sfawe w1 b
whifer | wfirman sraer viaas w1 W Fafm Fifa )

Consider a hollow circular shaft whose outside diameter is 0-0762 m and
whose inside diameter is equal te one-half the outside diameter.
The shaft is subjected to twisting moment of 2259-584 N-m as well as
bending moment of 3383-376 N-m. Determine the principal stresses.
Also determine the maximuam 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. 20
15568 N
5423 Nm L
CI I | —+X
i
-0-6096 m-ofe——— 42672 m ——tc-0-6096 m»‘
Figure 2(b) /T3 2(8)

(¢) T3 20c)® Fwm T 3=EE ¥ How w owm i |

Find the centroid of the element shown in Figure 2(c), 10
10 mm | 40 m
"1 100 mm ";m’?i
" g ‘
: g =
<3
e @
=
il &
le 200 mm o
M 1
Figure 2fc) /57 2(c)

Q3. (a) U Ahefes i amn ¥ o R, 40 25 %1 o ofg 7 84 =5 =
watr fimR (bem) 2, <t 5 oftd % =g o5 & 1 faf ofed @
At fier (igem) % g fire o3 & | o7 won Boe o ffes & sm
g8 100 rpm W I § |

(i) - o =Rt THEITC ST st |
(i) afE vfen fém g, ot el firn (igem) #) e wm it |
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(b)

{c)

An epicyclic gear train consista of a pinion, a wheel of 40 teeth and an
annulus with B4 internal teeth concentric with the wheel. The pinion
gears with the wheel and the annulas. The arm that carries the axiz of
the pinion rotates at 100 rpm.

(i} Find the spead of the wheel.
(1) Find the speed of the annulus, if the wheel is fixed.

stem foe saae o 3ih) o IO T R, 20 kg T W UE WYE S
ug e W R & | Sl B T ogEW 100 Niem 39§ HEHEA
15 N-secem-! & | o2 v § &3 fom o@ew § & 9w =W #
10 cm/sec 1 =57 wer e =, =t Fafo fifm

(i 99 %o & =9 1 geld w1 e i 9,

(i) 9 HHE U YUE % gUeEl 7, A1 fawaree a3 A |

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 Nfem and the total damping is 1-5 N-sec-em—l, I the svalem iz

initially at rest and a velocity of 10 cm/zec is imparted to the mass,

determine
(i) the displacement and velocity of the mass as a function of time,
{ii) the displacement and velocity at the time equal to one second.

k2 k2
L

Figure 3(b) /27 3(b)

anrEA (HifE) w5 T R 7 e OO w7 Al
WACH 99T o HAeH S R 50 T8 A9 i IgE S |

What is the composition of maraging steel ? What are its uses 7 Give the
compozition of austenitic stainless stecl and state some of its
applications,
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THT T W YR 18 kN B | ATTHTH FHI H0 Oy, 1 AW F0 R, 90 W g
Hiet e TRENE T T S =% Tl & 7
An automobile with the distance between front and rear wheels 30 m
and height of centre of gravity 300 mm is travelling over a roadway
inclined at an angle & with horizontal. The coefficient of static and
dynamic [rietion are 0-6 and (-5 respectively. The automobile 13 a rear

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

(by e TrdeA woiR we T we ol 4 kW st & =ond et # ) v fEen
Ui § U HEUS T 8 79 9000 N-m = FE I HEvEsal #6 2 |
frafen wefta 9 130 kg Fo9wM & 0-5 m Siewawr G = wfaaess ofiar s
7T | Ufg FEf @ e, nfowers afed £ 99 420 rpm @, @ 79 Afm
iy T & gram nfaaes afgd = | e,

(i) w4 we e e o et <6t we

A riveting machine iz driven by a constant torque 4 kW motor. Each
riveting operation takes 1 sceond and requires 2000 N-m of energy. A
flywheel of mass 130 kg and radius of gyration 0-5 m iz fitted to the
riveting machine, If the apeed of the flywheel is 420 rpm before riveting,
find

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

(1) Lhe number of rivets [ilted per hour.

() m%ﬂm%m-mmﬁ?m-mmiﬁﬁaﬁm
H, TRIEERM W #d W g e e T i |

What are the advantages of annealing steel 7 Explain the process of
annealing with a sketeh of Time — Temperature transformation and
ending with spheroidizing.
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SECTION B
Q5. (a) #E fmme + 9 =94 b = 91 £, S oftew & e & R
Fieigm # € 7 shet, wivd va P = v Hrfim |
What are the different tool wear causes that are responsible for wearing
of tool 7 Explain crater, flank and wear, 10
(h) WeFHEIGi TS U aafi ® A - B - C& #A W A¥HT A, B 0 I
C W & TEA BT # | TohH Fie Teferiiaa arfernr #§ e mn & .
|
=i W T
3 A B; G
1 | B 5 ' 4
2 10 6 |
3 6 2 | B
4 T 3 i
5 11 4 _ o
o=l Iten % 9 s Pl fife, G wea50 g0g =01
There are five jobs each of which must go through machines A, B and C
in the order A - B — C. Processing limes are as per the following table :
1o 5 Processing Tima
; A B, C;
1 a8 b 4
2 10 & 9
3 6 2 8
4 T 3 6
A 11 4 [
Determine the sequence for the five jobs that will minimize the elapsed
time, 10
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(c)

id)

La)

foffEn & swm m, o9 (Faea) @ e wve it & dfie
Ty ) =graty i

i) =i S (Al s =)

(i) EHT HEE

Derive the relationship between tensile and shear yield stresses by
applying the following 10
(i) Von-Miges eriterion (Maximum distortion energy)

(i) Tresca criterion

‘v =’ & el | ufefmnst w ==t Sifi |-

Discuss the advantages and limitations of ‘Process Lavout’, Io

20 mm U & UF W T4 i i sme e g0 sg=tEy e am
* | mftwpmd g g = e m E

e = 0002 mm
fisg W e = 0-005 mm
R HEWE = 0-003 mm

fioz 7w WR % fom smem 1 winhmsd %1 7 Fifam, =fe
(iy  Top =smafis vomwft 1 sw g g,

(i) E ST UghE T I e
Figsmnt o aw Froed et #

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

Allowanee = 04002 mm
Tolerance on hole = 0-005 mm
Tolerance on shaft = 0-003 mm .
Find the limits of size for the hole and shaft, if
51} the hole hasis system is used,

(11} the shaft basis system i= used.
The tolerances arc disposed off unilaterally. 10
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Q6. (a) U wiEdIvE Had Wk §, HFAE H IH B = 10° | B & S B
gt?ﬁﬁ%=n~5mﬁﬁhﬂmﬁﬁﬁﬁ§maﬁmﬁﬁzﬁ=mzsmm
&

fiered Hifaw
(i)  STEH FHAA HIV,

(i)  HifRa = T, spoenor sl |

W A TEAA H U AT fEh Feed m, @ e widst &
=gty it |
In an orthogonal cutting vperation, the tool has a rake angle = 10°. The

clip thickness before the cut = 0056 mm and the cut yields a deformed clip
thickness = 1-125 mm.

Caleulata
© A1) shear plane angle,
{ii) shear strain for the operation.

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

(b) AT AR deed R W & I s e (fad L) 9ea A fuw 3
% 7 W A dved I A9AEl @ #®i meEg § v wes it 6
Eal ¥, TAEaNd T sEYHEENE TS o deed F T FR |
How is plasma are welding different from tungsten inert gas welding
(TIGG) ? Why is plaama arc welding associated with higher
temperatures 7 With the help of neat sketches, explain transferred and
non-transferred plasma arc welding.

(c) Tolim g & fani =t wég 4 v Aifae | oot fm geewr & s o+
e # 7
Briefly explain the different types of jigs. What do you understand by
mtermediate jig concept 7

Q7. (a) (i) onfis Wi O (S.90F) & Tom =oess o sgeig Sifaw, T
Wi = wfaqfd ke 7 8 (3eeA visa) #h Feffey sfEs
& -
1. mE e fmawadd St
II.  wmA @ o @ 3l 92 wite e % ey 78 seedt @
M. wremEt i agedt arefeen =81 B, ofes ot eft 8
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(i)

(i)

(ii}

TF dohal B 59 3900 HIH F 36 TF 7% Io0es o ¢ 25 of
eq i = @ = 8 1 Al §9R @ wfs d wE w o ww 716 ofe
ATE # | T W I w R ww R 9w o e g
HI Jft R, = IO f wewm AR T W 8, W T e
HAEFEET T 10,000 # A 2 | AU Wl K e G adE |
it T =iiEE To AR IEA 40 T gREA ®, & g e
HICTHE! TN T4 TeTeA a9 F41 2t 7

wF 9 ¥ 300+ Few ae =i |

Derive an expresgion for Economie Order Quantity (E0Q) when

stock replenizhment is non-instantaneous (Production Model)

with the following assumptions :

I.  Item is sold and consumed at the constant rate which is
kenown.

II. Set-up cost is constant and does not change with lot size,

III. The inerease in inventory is not instantaneous but pradual.

A contractor undertakes to supply diesel engines to a truck
manulacturer at the rate of T 25 per day. Cost of holding a
completed engine in stock is ¥ 16/month, Production of engines
18 undertaken in batches. Each time a new batch is started, &
sef-up cost of T 10,000 ia required irrespective of the number of
engines produced. How frequently ashould the batches be started
and what will be the minimum average inventory cost and
preduction time, il Lthe production rate is 40 engines/day 7

Assume 300 working days in a year.

(b) wiﬁwﬁ%mﬁ?ﬁqm% | o 3 T AR o I R R
TR :

HET 1 - hﬁﬁﬂ??ﬁzﬁ
woF 2 - 1 Taferm ofied
ey 3 : 10 fufemm wied

v 7 o ® e R S 1 oAl i amf we s
TR | 99T e F S AEvEsm A f g R
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A dairy firm has three plants located in a State. The daily milk
production at each plant is ag 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

Digtribution Centre 2 : 0 million litres

Distribution Centre 2 : 3 million litres

Digtribution Centre 4 : 2 million litres
Cost (in hundredsz of rupees) of ghipping one million litres from each
plant to each distribution centre iz given in the following table :

Distribution Centre

PR O T ¥

| o P 3 11 T
Flant Po " 1 0 6 1

Py| 5 8 15 g

Find the initial hazic feasible solution for minimum total cost by

[} Leaat Cost Method, and
(it Vopel's Approximation Method. 20
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i
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I geitag Hrfm |
Will Just-In-Time LJIT) work in service requirement as well as it works
in production environmeni ? Enlist the applieations of JIT in scrvice _
industry, I
Q8. (a) Ti=fvfiegs mwem =t 7o w0 % fou 230 (gam) focden fafa = s
Tm‘:'lﬁl'll -
Afemmam Hifam z=-2x, - 3%,
ELIE] Ny + Mg 2 2
Xy + X5 = 10
Xp# g =8
T xy T x, T o |
Use the dual simplex method to solve the following problem ;
Maximize 1z = = 2y - dxg
suhjact to - Ky + Xy 2 2
2%, + X5 =10
E+ KE =8
with x; and x, non-negative. 20
(b)  Tawe tEiE 6t gErEw @, Sagaaate ot e £ s S |
o AN W == i |
With the help of a neat schematic skelch explain the electrochemical
machining process. Also discuss its applications. 20
(e} NC 3c9ied UsA & ol 7 fdmsft @ ==t i | oNC 3w g &
NC 30T Thean = amg 7t = ot gefieg Sifen |
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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