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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempiing 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 question 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 carry 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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Tug A
SECTION A

Ql. (a) UH FR foum feufd F 6 m/s2 % a0 % |IY T TR F & N g F
|19 Yfigeha: TRt 10 Fvs # I @ S 8, oA R OR 1 @ S
Tl & | TR T STRY | 400 m T F1 I I Hiel Fuiig Hifg |

A car starts from rest with an acceleration of 6 m/s2 which decreases
linearly with time to zero in 10 seconds after which the car continues at
a constant speed. Determine the time required for the car to travel
400 m from start. 10

(b) W TR I IR A R dree g Fefim 2 | afe ar § 799 =1 9immr 2500 N
8, A diee W x, y A0 z fematt § Bramfa wa gl =1 fakor i

A 4
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A tower guy wire is anchored by means of a bolt at A. If the magnitude
of the tension in the wire is 2500 N, determine the components of the
force acting on the bolt in the x, y and z directions. 10
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A five-bar chain is shown in the figure. Prove that it is an

unconstrained chain. 5
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Gy fom & qufs ™ sjwen, et Saen v 2, fig Hifm |

5

d  FRfiE T i il HIRv | FA-F TR TR F g w@ § 2
Define the term hardenability. Which factors affect hardenability ? 10

(€) TH Ww I sk i wrer Freifa Hifwg fresdr =@ 25 mm & wward
0-8 m ¥, 3 St #ew foreqfer W 1 kg g F W R w e 2
IFE weref &1 T 50 g/emB 4T I AT 2 x 106 bar 2 |
1kg

—— 08 m —

Determine the whirling speed of a shaft 25 mm diameter and 0-8 m long
with a mass of 1 kg placed at mid span, simply supported at ends. The
density of the shaft material is 50 g/emS and Young’s modulus is
2 x 108 bar. 10

1kg

f———— 08 m ———
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Q2. (a) TRy T we % ffRE fag W TR 120 MN/m2, 60 MN/m? afmr %
wifreha: FRRG SEEEE a4 Tideel @ | 39 IeTar, 80 MN/m?2 &l 379&qu
Hfie, safies gfdecl | sam= 9 8 SRa 8 |
ﬁaﬁwaﬁlﬁq:
() WeF st w1 afemr wd fewm
(i) tfrras e gidew 1 AT @ famn
(i) 120 MN/m2 fdrser 6t faem 3 30° g% a6 W S0 T8 A9E90 e

o, = 60 MN/m?

S

Oy «— —> 0, = 120 MN/m?2

y
l = T = 80 MN/m?
O.

¥y

At a certain point in a piece of elastic material, there are normal tensile
stresses of magnitude 120 MN/m2, 60 MN/m? acting orthogonally to
each other. In addition, there is a shearing stress of 80 MN/m? acting
normal to the normal stresses.

Determine :

(i) the magnitude and direction of the principal stresses

(ii) the magnitude and direction of the maximum shearing stress

(iii} the normal and shearing stress on a plane inclined at 30° to the
direction of 120 MN/m? stress 20

o, =60 MN/m?

o]

Oy «—i — Oy = 120 MN/m?2

I
= T = 80 MN/m?2

Q<+—
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Determine the number of teeth and the speed of the pinion where
the driven gear wheel has 60 teeth of 10 mm module and rotates at

300 rpm. The two spur gears have a velocity ratio of i Also

compute the pitch line velocity. 10

(i) T 600 mm g W @ € g wET=R vl @ TR el g |@eg
foar 971 R | U AR T 360 rpm TF A B 120 rpm W L R |
il < stfrepew i ofz Tefie et 25 mm 2 |

Two parallel shafts, about 600 mm apart, are to be connected by
spur gears. One shaft is to run at 360 rpm and the other at
120 rpm. Design the gears, if the circular pitch is to be 25 mm. 10

(c)  x-3T& % WNW DEIHT & & wgea A7l w1 Frufor Hifg |

y
)‘7 24 mm4>|

Determine the moment of inertia of the shaded area with respect to the
X-axis, 10
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3. (a) w%ﬁw@m%hwmwa&aaﬂtwmmm|
aﬁaﬁnmm@mmm@%mwsﬂsﬁaﬁﬁﬁ%ﬂ

TTd Hifse |
90 kN 54 kN 22 kIN/m
A E
B C D
BT 2am ° 3m 1 24m |

Draw the shear force and bending moment diagrams for the beam and

loading shown. Also determine the maximum values of shear force and

bending moment along with their respective locations. 20
90 kN 54 kN 22 kN/m
i
A E
B C D
L
MEm24m |° 3m 124m |

) U T TR 1 YT 300 mm wwt § | Sl g oA Y W IR 2 |
fraeh yomd qia 1@ | 40 mm #1 g8 W G F W GoH 7 | Wid R WR
1 T 70 kg a9 YA sict &1 oFHE 10 kg B | Gqgfera = =l U
$ifvre vl arar e e 200 mm R | =fe ooy, il W 20 N 9R %
W%,ﬁwﬁﬁﬁwﬁm(xﬂm)wﬁﬁ?

The arms of a Porter governor are 300 mm long. The upper arms are
pivoted on the axis of rotation. The lower arms are attached to a sleeve

at a distance of 40 mm from the axis of rotation. The mass of the load on
the sleeve is 70 kg and the mass of each ball is 10 kg. Determine the
equilibrium speed when the radius of rotation of the balls is 200 mm. If
the friction is equivalent to a load of 20 N at the sleeve, what will be the
range of speed for this position ? 20
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(c)

(a)

frfifye frcea-goames a6 % ARG T TFF B F T778U
(1) (101)

(i) (110)

(ifi) (221)

Draw the following crystallographic planes in cubic unit cell : 10
i (101)
(i) (110)

(i) (221)

U 90 cm T, 20 cm AN =AM W& 8 mm W AT 91g T SGHHR
HIN TYHSAT I W T Y 9T 2 | afe 20 em? AT T o7 F A
99 o s, @t s Hifm

(i) TS % GRS R I T T
() 3@ sy sfaa
‘&!ﬂ ™ % -
I Q9 = 2 x 105 N/mm?2
W S| = 0-3
A cylindrical shell 90 e¢m long, 20 em internal diameter having thickness

of metal as 8 mm is filled with fluid at atmospheric pressure. If an
additional 20 cm3 of fluid is pumped into the cylinder, find

(i) the pressure exerted by the fluid on the cylinder.

(i1) the hoop stress induced. 20
Given :

Young’s modulus = 2 x 10° N/mm?2
Poisson’s ratio = 0-3
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() T i win IgER & ol (Qe) pfa: w@gfera far 3 9@ 2kg A 12 kg
T SRYUR ®9 ¥ A 9w D @ W 200 mm B w AR 9@ ¥ )
A e # GgfeTa g x-3181 % U9 @ WEi D 9@ H 98 120 mm B w
2 | Baur C geamiE1 s giHmr qen femett & 7w Fife |

120° :
2ho /
/f .
5/00
B
BE{O

o L

A rotor is completely balanced when masses of 2 kg and 1-2 kg are added
temporarily in planes A and D each at 200 mm radius as shown in the
figure. The balanced mass in the plane A is along the x-axis whereas in
the plane D, it is at 120 mm radius. Determine the magnitudes and the
directions of the masses B and C. 20
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(© I g (3 W) 4 fomiet & wem % sy W AN -veret s e
HIA | I T Al veret % THAY % Q) gerd SURTH W 8 2
Classify the nano-materials depending on the number of dimensions in

the nano range. What are the two basic approaches for processing of
nano-structural materials ? 10
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Q5.

(a)

(b)

{c)

(d)

s B
SECTION B

HioH J ‘afalss’ 98 @ 319 991 GHEd & ? W@ sh e @ WS |

What do you understand by the term ‘flash’ in a forging ? Explain with
the help of a sketch.

T fiog 9T IR T O M 25 mm TAT AT IEH F GId SFHE
IETEINA 0-02 mm 3T A TEF 0-01 mm B | Tog H afgsan wwe 6
gigspa & 1-5 0 8 | fosg e snwe St Y dhard 3@ Hifve

G) fog smafa vgl g |
Gi) W9 maTiE Yghl g |

A hole and shaft have a basic size of 25 mm and are to have a clearance
fit with maximum clearance of .0-02 mm and a minimum clearance of
001 mm. The hole tolerance is to .be 1'5 times the shaft tolerance.
Determine limits for both hole and shaft

(i) using a hole basis system.

(i1) using a shaft basis system.

75 mm A % Th WA ARERGT Haep (o fafem wet) grn gaat og
gigem 1 FfRE TRw qon wdd Tead W wfeRT w W Faw o=
200 ¥ 260 rpm T4 SRV IR 1 Te 50 fiFe | 30 fime &1 18 1 3R
WA 120 rpm & AT A W=l 1 AUNGTdd TG Y, 9 §9 Hdh H Y
7 ghft ?

The life of a plain milling cutter of diameter 75 mm was found to
decrease from 50 minutes to 30 minutes due to increase in speed of the
cutter from 200 to 260 rpm while milling a cast iron plate at given feed
and depth of cut. How much would be the life of that cutter if the speed
is 120 rpm keeping other parameters unchanged ?

10

10

10

faftm yr & wom el = gefiag Hifm | 3R IfmmE qa e

A= 6 g fif |

Enlist various types of plant layouts. Compare product layout and

process layout.
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() T Hul fopdll Seg ol WHT IR F S H AT STl 8 | I T¥GE T 5
W e | @ 7 # e mf o fesh areft awqd @ gt | S W
o € 2,000 8 | axgy T 9 Wt g W A= d |
FTETEF T T A= S oAl FEg! H qeT i hifre Jfe
() HRE [ R F
(i) ¥ 400N =T & |
(ii) R FR 750 aXgeT HI Sl B, A G P2 T w9 H 7o Rl |

A company plans to sell an article at a local market. The articles are
purchased at ¥ 5 on the condition that all unsold articles shall be

returned. The rent of the space is T 2,000. The articles will be sold
at T 9.

Determine the number of articles which must be sold
(i) To break-even.
(i1) To earn T 400 as profit.

(iii) If the company sells 750 articles, calculate margin of safety and
profit. 10

Qe (@) FEhiRe sl % SiWR g o U B BT W g e @ (h)
% W 9 T foh easidEe Hee wE hde 99 % o1ef uew & ufmmor
A 600 N 49T 200 N ¥ |

AHfd oy = e

Arfeeres Afa = e

TEA A UR B (U ) = 90°
Bier Trge (feae[) o = 1-732

STy fid F fie 7ee & 99 @ F IWIM FQ §Y, FUEIV T qq
oo &/ % i i o Aifr |

During pure orthogonal turning of a metal rod by a tool of the following
geometry it was noted that the magnitudes of the tangential component
and the axial component of the cutting force are 600 N and 200 N
respectively.

Inclination angle = 0°

Orthogonal rake = 0°

Principal cutting edge angle = 90°

Chip reduction coefficient = 1-732
Using Merchant’s circle diagram, determine the magnitudes of the
shear force and the frictional force for the above condition. 20

S
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(b) UH HUZHh g QUE AT e WUE W [itia foram S gehaT 8 | 92 & W

$1 AFd T q9a H TSN A G R R
feraon F5 @] [ACAC
o AT THY 30 fire 120 fe
o YHH T 10 fime 5 i
o 3R fa=ImE &FmE () 200 500
o W= @ra ufd v T 2 T2
o TTUEH UH 3 AN Wfd w1 T 10 20

3R fa=ma & ot W v a9 ® ) S @ qen snewl @ i geuEd
TE ] | STavIRdreill ® €l 99 (dfe) § Q@ e o @

() Wt wEm it e S e St faeed StER SrT w1 aitomy 23 8 o
(BEP)
(i) TSl & =39 & ey ¥ vt fam difu |

(i) A 800 AN Wi o A ST R, W A9 A WA AT B 2 v

A component can be manufactured either on a centre lathe or on a turret
lathe. The cost and time information to process a component is given

below :
Particulars Centre lathe | Turret lathe
e Set-up time 30 minutes | 120 minutes
o Processing time 10 minutes 5 minutes
e Tooling-up cost () 200 500
e Labour cost/hr T 2 T2
e Depreciation and other costs per hour <10 T 20

The tooling-up cost is to be recovered within a year and there are no
repeat orders. The requirements are to be met in two lots.

(i) Calculate the quantity at which both alternatives result in equal
cost. (BEP)

(ii) Give the decision rule regarding the choice of lathes.

(iii) If the quantity required is 800 nos/year, which of the machines do
you propose ?
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(¢) oo @A grn T urg o desd (M fea s afeen) yHa d 74 Al
UTq IR WehH Y AT Hifv |

Explain the process of metal transfer in gas metal arc welding process
with neat sketches. 10

Q7. (a) TH SuAt g siteifies Fifta sifoe gowt & feht 9 & ™ & | gwsEw
(form) fafr & gro enret = ot <t wemt <t win = qaigwfia Hifve

CL] fehl (000)
1986 30
1987 33
1988 37
1989 39
1990 42
1991 46
1992 48
1993 50
1994 55
1995 58

The sales for a critical component manufactured by a company are given
below. Forecast the demand for the components for the next three years

using regression method : 20

Years Sales ("000)
1986 30
1987 33
1988 37
1989 39
1990 42
1991 46
1992 48
1993 50
1994 55
1995 58
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Q8.

(b)

(e)

(a)

Th FUE TR 127 mm % TEH =@ @ 102 mm ¥ W =9 9%
90 m/min H1 Md & HMa frm s & | =¥ w1 sy B 60 B e
FAB-STE (S-8E) TS T o apviss 0-1 3 | T F [ 93 | &
T 207 N/mm? &7 q0va TR 30 § | OF wweT W 05 Rl W
414 N/mm? T w0we gfeere foam R | vgred # Y sl fpfy ey @)
T TC w0 W T I e’ % @ sl SR eeRer ) o
HIT | S F AR FIE a9 T T4 2 |

A steel wire is drawn from an initial diameter of 12'7 mm to a final
diameter of 10-2 mm at a speed of 90 m/min. The half-cone angle of the
die is 6° and the coefficient of friction at the job-die interface is 0-1. A
tensile test on the original steel specimen gives a tensile yield stress
of 207 N/mmZ. A similar specimen shows a tensile yield stress of
414 N/mm? at a strain of 0-5. Assuming a linear stress-strain
relationship for the material, determine the drawing power and the
maximum possible reduction with the same die. No back tension is
applied.

FAEE. JIT) F qEqd w2l A gelag HIRT a0 Ha" T (e
HTE) i F&T ¥ e Hw |

Enlist the basic elements of JIT and explain Kanban card in brief.

TF YS! aifies Afm 2500 ¥ (aTd9) B | S99 T Y2 A 7E B T 750
wfd 9 1 & wledt } | FH g g aw A 18% YR g why
T & AT AR TG T 1,080 W W R | Hwht A F 250 Raw
? 158 & % T F9 A fpe wer gt-amft fremm yoneft <6 stfepea
wT =feT 259 Freer it Gyl | w=@n g 2

The annual demand for a component is 2500 boxes. The company
procures the item from a supplier at the rate of T 750 per box. The
company estimates the cost of carrying inventory to be 18% per unit per
annum and the cost of ordering as ¥ 1,080 per order. The company
works for 250 days in a year. How should the company design an
inventory control system for this component ? What will be the overall
cost of the plan ?

URC~-U-MCHE 15

20

10

20




b) WG IR H1 FH ww A wowen wieR % Wi w § weer she
Fira hifiT Fufs oftem uerd afe § e Wt # agen ™R |
Determine the percentage change in the machining time for a USM

(Ultrasonic Machining) operation cutting WC plates when the tool
material is changed from copper to stainless steel. 20

(o) wTeqae Pete (ofe Yegreaiin) % o @ e w0 § 2 seraes P
T i A o aTell wHiseal Hi ==l HiT |

What are the advantages and limitations of lean manufacturing ?

Discuss the difficulties in adopting lean technique. 10
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