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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 «nd 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 (o be attempted
choosing «t least ONE question from cach section.

The number of marks carvied 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-Ansicer (QCA) Booklet tn the space provided. No
marks will be given for answers written in « medium other than the authorized one.

Wherever any assumptions are made for answering « 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, svimbols and notations carry their usual standard neanings.

Attemipts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted cven if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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SECTION A

Ql. () =9 4 Yghid v ug (F-Aeflen) o3 & 0 A W snarl 56 #5020 2 9o
% YH ! 9799 g AifFu |

A

il 400 N/m

; l B

1.X 30"

. V300 N 500 N
ek

1-5 m O5om 1m

What 1s the supporting force system at A for the cantilever beam shown

in the figure ? Neglect the weight of the beam. 10}
::m 100 N/m
? v i
A 30°
- v 300 N 500 N
< > te

1-5m 0:5m 1m

(b)  x-y HHIA H TAHHE U U BT I HAT t = 3-65 s T 6-121 + 324 m/s 2N
Faif@ 2 | 3 0:02 s 93 Tgeh] 37T Tl 45 + 63 m/s? B | THY
t = 3-67 s T VI 1 I v 4T =70 Ffewt g o7 Gfest & &= 51 S0 0 77

N

HIIT |

The velocity of a particle, moving in the x-y plane is given by
6127 + 3-24? m/s at time t = 3-65 s. Its average acceleration, during
the next 0-02 sis 41 + 63 m/s?. Determine the velocity v of the particle
at t = 367 s, and the angle 6 between the acceleration vector and the

velocity vector at t = 3:67 s. 10

c allc ™
(c) e HHGed (CE) F1 2 ? S¥91d &1 e HAdqed, haNIehu dd 3Y9T i
hH JUTfad 1 & 2

What is carbon equivalent (CE) ? How does the carbon equivalent of a

steel atfect the hardening heat treatment ? 10
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i Ter

In the epicyelie gear train shown in the figure, the wheel ‘C’ 1s keyed to

the shaft

‘B’. ‘D’ and ‘E’ are compound gears. ‘C’, ‘D" and ‘" have 35, 65

and 32 teeth respectively. All the gears have same module.

If ‘A’ and ‘B’ rotate at 60 rpm and 28 rpm respectively in opposite

directions, find the speed and direction of rotation of arm ‘G

b

1) =

(i )

R -
B L C AA
==+ | F

e, o

(e) S mm =39 Td 50 m AFTE T Teh 38T bl dX, 3794 aH & 97 2000 N

% YN hl
E=21]%
A steel w

38 < T 9am T SAT1aT 8 | T 3991 1 99cd 8000 ke/m? 9T
10° N/mm? 8, a1 91 @ Tl 4rdiehiv] hi TUMHT HITTU |

ire of 8 mm diameter and length 50 m is used to lift a weight of

2000 N at its lowest end. Calculate the total elongation of the wire, if the

density o

HXS-U-MCHE

“the steel is 8000 kg/m? and E = 21 x 10° N/mm?.
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Uch Odi-sheh 919 I3 Efﬁﬁ O shep AT TS JUg ] Q’1L®IISf HHI: 150 mm ddl
600 mm B | sh% % IDC H 30 Fm % o127 i fTufq & forv 73 3fF # o)
[-sh71 =l Toe faulfg fif5v | 3fz % 30 rad/e ™ HUE 1 T8 g1, a1 9
(+cATSEY) &1 1 QAT AT 208 1 HI0IF 917 oft 379 0 |

In a shder-crank mechanism, the Jengths of the crank and connecting
rod are 150 mm and 600 mm respectively. Locate all the I-centres of the
mechanism for the position when the erank has turned 30¢ from IDC.
Also, find the velocity of the slider and the angular velocity of the
connecting rod, 1f the crank rotates at 30 rad/s. Io

Uh ZedHH T8 9 100N 2, Uk Udl feum & oes 2 Toger s

k = 4000 N/m 2 | @99 t = 0 W ¥afde fromar (Fqed) % oM 4 T30 o0
SHERT e ! W G 1 m/s 3 | 951 1 919 51| FifFu

i) fas fom farams )

(i) @ =1 wqTias Agha |

(iil) ®HT % BoAd & ®Y § ZedHH H [GEAT9T (x). F&l x <k G wifeE
Al o *gM | b F1ar 2

(iv) ZedUTH 711 A& 3Tgehdy caiu] |

A mass weighing 100 N is suspended from a spring of constant

k = 4000 N/m. At time t = 0, it has a downward velocity of 1 m/s as it

passes through the position of static cquilibrium. Determine the

following 15

(1) The static spring deflection.

(n) The natural frequency of the system.

(111) The displacement (x) of the mass as a function of time, where x is
measured from the position of static equilibrium.

(1v} The maximum acceleration attained by the mass.

[eE 0 290 3991 9% A 3t B @ saifd (Rud) vs g9 & fafyg e
(FFITH) 6 TT0 19%ush 9 3717 dohd 3101 7 Hifiesor forf@u qon SFD e
BMID) 3ii@d shifsu |

1 BN 1 kN

: ., : r
I 2 m 2m 1 m
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Write the equations for shearing toree and bending moment tor various
sections and draw SFD and BMD for the beam supported at A and B as
<hown in the figure. 2()

I kXN [ X

3. () HSHIHd AT & AEE (SFIR) H A TAIE B Y AT AT AT

A1 Y&H HIEANTA TiadT 1 TEifEd A 70 39 ATAATEg AT % HIedq o

9799 = TH2Td TR JHATE0

What is the purpose of tempering of hardened steel 7 Explain the
principle of tempering uxing suitable schematies including heating

temperature requirement and microstructural changes. I

(h) UF 2T aﬂ? S T 2500 Nom R &k N'ZIUT A 8000 N-m & ﬁ’l':’LW
AT AT R | I + 'H,I‘?'*j F TH A4 UFEd dd7 0 7A9Eqe Jidqed
FHIT: 700 MPa 7 500 MPa & | 741 07 =l 6 54 BY 9T & 247 bl
ILEIICAIE

A solid circular shaft 1s subjected to a bending moment of 2500 N-m and
a torque of 8000 N-m. The ultimate tensile stress and ultimate shear
stress of the shaft material are 700 MPa and 500 MPa respectively.
Assuming a fuctor of safety as 6, determine the diameter of the shaft. 15

(¢) Uk U fEfeTer, IR 234 250 rpm T 20 kW fasiad ssvar 2 | T 2
T YTk § TR TR 1 1 9 O@dTEA 2 ‘%RU o T FH 3 TE A
I A1 T TOTR1 H U TU ST T F0 HTH dehd A | TEIO 3N HUTe-
LT & AN 2T ATIE a bl S a1 o w3 2 ) Alg Tidqviess =k
F1 7T 1500 ke da1 909H0 &5 0-6 m A, @1 7d @ I=TEEA F O
19 AT |

%1,

A single evlinder, four-stroke engine develops 20 KW at 250 rpm. The
work done by the gases during the expansion stroke 12 3 times the work
done on the gases during the compression stroke. The work done during
the suction and exhaust strokes mav be neglected. During expansion
and compression strokes the turning moment curve 1s assumed to be
triangular. I the flvwheel has a mass of 1500 kg and has a radius of
avration of 0-6 m, find the coefticient of fluctuation of speed. 2()
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Q4. (a) FCC Tsh&et 31 & o0 WHT0] Hhetd TUIsh &l H14 F19 hITAU |
sk SUTedd (Ir) W] i Frsan &t momn fifso | fear mon 2 f6 1 61 dv=mn
Ush FCC fsheeed H0=H1 8, 99cd 224 g/em?3 99T TATT 97 192-2 o/mol B |
[HATENTET 31 T (N ) = 6:022 x 1023 qHmy/ATea 2]

Find out the value of atomic packing factor for the FCC crystal
structure.

Calculate the radius of an iridium (Ir) atom, given that Ir has an FCC
crystal structure, a density of 224 g/em? and an atomic weight of
1922 g/mol. Lz
[Avogadro’s number (N, ) = 6-022 x 1043 atoms/mol]

o

(b)  UIH YA ‘2’ AT T [dehlH UedA T U I @5 3Taaq (s5hrgeg) 2 | 8
9 W1 Ush YTl o G198 edheild Jgcd ATI0 14 HIfw |

An inscribed circular hole is made in a triangular lamina with each side
‘a’. Find the area moment of inertia of this lamina about one of the sides. 75

(c)  HIN ZegHM A, B, C A9 D ¥HH 5591 T 50N Hid 2 310 Ush A W el 2]

E

T2 | 58U Bl YE 6 kg a | 280 B H ZegqM C d491 D %HI: 90 4

240" %1 SHIV Uk B feon ° s91d 8 |

e a1 qUIaa Aqad 3 8, a1 ge39E A, C a91 D 1 ufmmn 3t A Fi sl
feoqtd s1a i |

Four masses A, B, C and D revolve at equal radii and are equally spaced
along a shaft. The mass B weighs 6 kg. Masses C and D make angles of
90 and 240° respectively with B in the same direction.

Find the magnitude of the masses A, C and D and the angular position

of A, 1f the system is in complete balance. 2()
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SECTION B

5 mim Iﬁaé Yy ?‘;lf EIEfT &1 TIG dosd 200 A qud O (D) a7 12 V 37
dieedl (V) T TRl AT & | 919 fsu o 31796 g/ J9d 709 FS91 %l 399
Oc1 g7 & 99 | 8idl 8 | A2 991 (98] dosd &F1 2 39! faaH &
A0 20 J/mm® FHT &l 3TEvTehd] g 8, a1 =3 w1 319 hifsu

(1) desd 3T 5 IE (W)

(i) I8 =3 199 W S TAH &+ a0 yeq i 9t 2 (W)

(iii) &2 ™A 30 (mm©/sec) 7578 T I8 91q F1 3q1¢4 8T 2

TI(G welding of two sheets of 5 mm thickness 1s performed using welding
current (1) of 200 A and arc voltage (V) of 12 V. Assume 70% of
generated arc heat 1s utilised for melting of base metals. If the steel
being welded needs 20 J/mm® heat for melting, then determine the

following :
(1) Power of welding arc (W)
(11) Rate at which energy 1s delivered for melting (W)

(1ii) Volume rate (mm®/sec) at which weld metal is produced

Uch 3= AT $RTd (HSS) % - HATAR 1 UMMIH 6 60 |/ e &1 =97

T GEd & g AR Aad & 392 8 | n &1 HE 0-27 §H4d 8¢ 9]

3YYTE 371%hS] %1 TAT shid §U (91 1 [T HIFAT

(iy 80 HI./MHZ e AT W, GG 4 T TN A1 |

(ii) 97 @had =T 98 W AR 61 37 2 = s0f |

A high speed steel {HSS) cutting tool during turning of aluminium offers
tool hite of 3 hours at cutting speed of 60 m/minute. Determine the
following using above data and assuming value of n 1s 0-27 :

(1) Life of tool 1f turning 1s performed at 80 m/minute cutting speed.

(11)  Cutting speed at which cutting tool will have tool life of 2 hours.

3eqT24 UM U A-HE 2 (hA) S o 1 HH0T @ 2

What are the reasons for carrying inventories in production industries ?

XS -HU-MOHE 7
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d) UH XYZ f:%aqvﬁ 1 UF FH1 36919 3a@Aid frar Taedh sgaamor & gug 9y o34
0 a5kl B9 5. 17, 29, 41 9 39 THeat 61 off | faspg &30 379 379 o9 &
EEX LiCHjHH ATEA B |

) HEferiad fafoe 9 oy gafguE s #ifs - A a1 folg (Last
Value Method), 37184 faig i @9 31f9 q<fivaw o841 9 51 sitaq fafy
ol |

A i

i R - | - - e w | = b A
(i) A 9 20 v fasa gfaey & s199m 7 o & 12 fafugi § @6
. i T £ SBL o, SO £ 7 - 3 % ) 2 ‘)
fefel qa4HM™ UTA &7 & fequ s queges 2 9 &1
An XYZ company launched a new product which had sales of 5. 17, 29,
41 and 39 units respectively in its first five months of launch. The Sales
Manager now wants a forecast of sales in the next month.

(1) Find out sales forecast by the last value method. the averaging
method and the moving average method with the 3 most rocent
months.

() Given the sales pattern so far, do any of the above methods seem
inappropriate for obtaining the forecast ? Why 2 10

(¢) T Hebldsh B 3006 mm =19 7 éh [zl [9em gf=g a1 8, & =9
A9 & &0 UF T h1 AG9Fehdl 2 | Iz U qifode HIETOET JUTeAT oh1 qTeia
ML B, 1 TR 1 fami dm @i 0 gm v o ae afeom g fadn ge
ek, 13 AEWET T 10 7 |
A mechanic needs a gauge for checking the diameter of holes to be
machined to a diameter of 3079 mm. What should be the dimensions of
the gauge, if unilateral system of tolerances are incorporated ? Assume
cauge tolerance and wear allowance each as 109 of work tolerance. 10

Q6. () M Chr"u’-{':i AB.C. DT E gefira I TR0 ?_ﬁ:” % | . (ﬁ:h ]Z[) -
ERG f?nfa (41 H) Fead &
,J*;hl-lul qg frd fafy

T (FeidE) (R
N L T
( __ 3 _ﬁ | 1-‘._’)
D | 8 20
HYT hedehl & [0 %1 garad g7 (f41 §), 3099 vars g99, ufq 29 f5oe

H Shedah] 1 WIS HE q9 AT SEERT @Y (SPT) w3 mrer fases
A N0, {998 T weadl & e % fqu 58w fatta fea 5 96

XS~ E &
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Five jobs A, B, C, D and E need to be processed on a machine. Processing
time (in days) and due date (from now) are given below :

| Tobs ‘ Proc?asing Time Due Date
. | ~_n days) | (from now)
A __Ii | 6 g0
B4
_ ¢ j_._ 5 4 1 i
D_ _ I- 2 e 2 8 . . _ _ 20
E 1 7 T 30

I e - . i —

Determine the tota] mmpletu)n time (1n daw ) for all jobs, average
flow time, average number of jobs in system per day and average
tardiness using Shortest Processing Time (SPT) rule so as to
establish appropriate sequence for processing ot jobs. 15

by S STE 9es, feectt 9 Ficiehdl W1 Ush AU HIA % {70 HUTIT AR JTET
o1 TR & | yeddh AuTfad dreesH o fere drives frem @, qiracd ARTd al
3719 Ufq TE o HHTHA Aies = "Rl ¥ fgu MU 2 | 937 & U SHTHG

r

40000 THTSA 1 aTfier Ieqred AN & AU geH 3{TeRNeh SAThI R Y
£ | T AT % U Jeared w1 Hqed T ATE o T HI
el |

Ii L] P o) _n — |

a EERCPE ; [gecdl chmchldl |
- femamaiz) | 800000 \'600000 500000
| wcicq cdl*ld Sits sc:hls (<) 30 - 40 H0

- ?ﬂTﬂ Eﬁgﬂé(?) e T 60 60

o3

Three cities namely Chennai, Delhi and Kolkata are being considered as
potential locations for a new plant. Estimated data of annual fixed cost,

variable cost and revenue per unit for each potential location are given
below in the table. Determine the most attractive location for the plant 1f
the estimated annual production volume desired 1s 40000 units. Also

determine break-even production volume for each location. 15
R, S Ll
i , Sy * !
' Cit

‘ Head S R y_: | l
i - Chennal Delh
S L - R T
P Fm(d Coat ?) o 800{)9£P6000 |

Vanable (,()%t pel umt i‘ ) 30 7 40 | 5() |
| Hevenue per untt { ?) 6() | 60 |L 60

HXS-IU-MCHE 9
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(¢) Uk Ukhd fa2 *dd A0 f58e = #9110 2 7 T 1 T B0

et

-

G 1 A1 2 | WA WY B e AIHE -2, G AT T (F )
1400 N a1 FE1 el &6 (11 2000 N 3079 7] 2 | 5990 44 R
AV FA, Toh BoToh T A9 ge] a7 TH0 ST AU

Orthogonal turning of a metal is pertormed using single point cutting
tool having rake angle of 10°. The turning  operation  produces
chip-thickness ratio of 0-2, horizontal cutting force (I of 1400 N and
vertical cutting foree (Fy) of 2000 N. Determine the shear plane angle.

normal force, friction force on rake face and friction angle. 20

Q7. (1) U F AEHT HIH AUT TR & (AU gdlen Fret worg 6 55 gdl g

T {27 W UTEE Argfewe w9 § g 9eTE TTRE T URien el S g
T 3Eh] A AT A E R | T Jervii § gfaest sftma g o 13 F1 AT
| 38 UiA1 &1 25 27 A% 2 W 2 ) =9 Seoit w muiw ATFe s

A

e ey g

e

25 )i
Z X, = 1000, Z R, =250
1] 1 M

) X @ R= g i 9 Fifse

(i) TR WA 'Y b ufsean fesor § 2 e wedien &1e # Ay grmrey 3
ITRhT &1 GfAeT 19 1150 FFmemt 50 fime & s gee) 98 e BT |

(i) 20 MFEY HH s1a FifFu

-

(W @ 9 dd-fam e farsi £ o & &0 T Al IR T
A9 Tadror quofl yoq.09 F 91y Fee )

A car servicing company is interested in reducing the waiting time for
Its customers, They select four customers randomly cach day and find

the waiting time for cach customer while his/her car - scerviced. From

these observations, the sample average and range are found. This
process 15 repeated for 25 days. The summary  data  for these

observations arc as under

27 25
Z X, = 1000, Z R; = 250
1] 1]

(1) Find out X and R chart control lImit s.

AXS-L{-MCHE 10
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(ii) Assuming that the process is in control and the distribution of
waiting time is normal, find the percentage of customers who will

not have to wait for more than 50 minutes.
(1110 Find the 26 control limits.

(Factors for Computing Centerline and Three-Sigma Control Limits and

Cumulative Standard Normal Distribution table are appended in the

question paper) 15
Factors for Computing Centerline and Three-Sigma Control Limits
Observations - Charts _:F | s - Charts | R - Charts
N Factors for Control Factor for (IR | _ Fe;;:forS fDT- " . _
‘ bl T %Centeriine Factors for Control Limits corter (B Factors for Control Limits
A A A oo 1/ca | Bs B4 B, Bo | d2  1/d: | ds D) D D3 Da
? 2.121 1.880 2.659 !o.?g?g 1.253310.000 3.267 0.000 2.606 1.128 0.8865 !0.853 0.000 3.686 0.000 3.267
| 3 1737 1.023 1954 0.8362 1.1284'0.000 2.568 0.000 2.276 [1.693 0.5807 |0.888 0.000 4.358 0.000 2.574
: 4 1500 0729 1.628 109213 1.0854 |0.000 2.266 0.000 2.088 :2.05% 0.4857 |0.880 0.000 4.698 0.000 2.282
5 1.342 0577 1427 ‘0.9400 1.063810.000 2.089 0.000 1.964 |2.326 0.4299 |0.864 0.000 4.918 0.000 2.114
6 1.225 0.483 1.287 10.9515 1.0510 [0.030 1.970 0.029 1.874 12.534 0.3946 10.848 0.000 5.078 0.000 2.004
7 1134 0419 1.182 '09594 1.0423/0.118 1.882 0.113 1.806 ;2.704 0.3698 |0.833 0.204 5.204 0.076 1.924
. 8 1061 0373 1.099 |0.9650 1.0363|0.185 1.815 0.179 1.751 [2.847 0.3512 |0.820 0.388 5.306 0.136 1.864
9 1.000 ©0.337 1.032 109693 1.03170.239 1.761 0.232 1.707 2.970 0.3367 |0.808 0.547 5.393 0.184 1.816
10 0949 0.308 0.975 [0.9727 1.0281(0.284 1.716 0.276 1.669 |3.078 0.3249 |0.797 0.687 5.469 0.223 1.777
11 0.905 0.285 0.927 i0.9?551 1.0252(0.321 1.679 0.313 1.637 '!3,173 0.3152 |0.787 0.811 5535 0.256 1.744
i 12 0,866 0.266 0.886 09776 1.0229(0.354 1646 0.346 1610 [3.258 0.3069 {0.778 0.922 5.594 0283 1.71/
! 13 Io,a;%z 0249 0850 (0.9794 1.0210(0.382 1.618 0,374 1585 .3.336 0.2998 (0.770 1.025 5.647 0.307 1.693
14 0.802 0.235 0.817 |0.9810 1.0194 |0.406 1.594 0.399 1.563 ‘3.«107 0.2935 (0.763 1.118 5.696 0.328 1.672
; 15 0.775 ©0.223 0.789 !{].9823 1.0180(0.428 1.572 0.421 1.544 !_314?2 0.2880 [0.756 1.203 5.741 0.347 1.653
L6 0.750 0.212 0.763 {0.9835 1.0168|0.448 1.552 0.440 1.526 ‘3.532 0.2831 (0.750 1.282 5.782 0.363 1.637
! 17 .{_]-?28 0203 0.739 |0.9845 1.0157]0.466 1.534 0.458 1.511 {3,588 0.2787 |0.744 1.356 5.820 0.378 1.622
13 0707 0194 0.718 I|O.985-t1 1.0148 10.482 1.518 0.475 1.496 |3.640 0.2747 |0.739 1.424 53856 0.391 1608
19 0688 0.187 0.698 |0.9862 1.01401(0.497 1.503 0.490 1.483 13.689 0.2711 (0.734 1.487 5891 0.403 1.59/
| 20 0671 0.180 0.680 109869 1.01330.510 1.490 0.504 1.470 |3.735 0.26770.729 1.549 5.921 0.415 1.585
i 21 ' 0.655 0.173 0.663 i0.98?6 1.0126 10.523 1.477 0516 1.459 |3.778 0.2647 |0.724 1605 5951 0425 1575
20 0640 0.167 0647 10.9882 1.0119'0.534 1.466 0528 1.448 3819 0.2618 |0.720 1.659 5.979 0.434 1.566
23 0.626 0.162 0633 09887 1.0114 '0.545 1.455 0.539 1.438 !3.858 0.2592 |0.716 1.710 6.006 0.443 1557
‘ 24 0612 0.157 0.619 ‘0.9892 1.0109 |0.555 1.445 0.549 1429 |3.895 0.2567 |0.712 1.759 6.031 0.451 1.548
25 0600 0.153 0.606 0.9896 1.0105/0.565 1.435 0.559 1.420 |3.931 0.2544 |0.708 1.806 6.056 0459 1.541
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' 7 ] 0.00 | 001 | o002 \1_'{;.03___ !'_o.oﬁi_“ T__{:u.d; l _o.d_é_ 007 | o008 009
0,00 05000 ' 0.5040 ___0.5[:1__80__i_ 05120 | 0.5160 | 05199 05239 0.5279 | 05319 05359
010 | 05398 ' 0.5438 _1 0.5478 05517 | 0.5557 | 0.5596 ' 0.5636  0.5675 05714 0.5753
020 | 05793 | 05832 | 0.5871 0.5910%0.5948 | 0.5987 | 0.6026  0.6064 _U_.6103 0,51%1 .
L 030 | 06179 | 06217 | 0.6255 06293 | 06331 | 0.6368  0.6406 06443 06480 06517 °
040 | 06554 . 06591 | 06628 06664 ~ 06700 | 06736 06772 06808 06814 05879
050 | 06915 | 0.6950 | 0.6985 07019 07054  0.7088 07123 07157 . 07190 07224
| 0.60 | 0.7257 | 0.7291 0.7324 07357 | 0.7389 | 0.7422 07454  0.7486 - 0.7517 07549 |
0.70 | 0.7580 | 07611 | 0.7642 07673 | 07704 | 0.7734  0.7764 07794 ' 07823  0.7852 |
080 | 0.7881 | 07910 | 0.7939 07967 | 0.7995 | 0.8023  0.8051 08078 08106  0.8133 |
| 090 | 08159 | 08186 | 0.8212 08238 ' 08264 08289 08315 08340 , 0.8365 08389
1.00 | 0.8413 | 0.8438 08461 0.8485 ﬁ,_@,aggs | 0.8531 , 0.8554 91_3577j 0.8599 0@52_1__:'
110 | 08643 | 08665 | 0.8686 ' 0.8708 08729 | 0.8749 08770 08790 | 08810 0.8830
-rr 120 | 08849 | U.B_S(—}_E%_i 0.8888  0.8907 ' 0.8925 _?_[_]_.89;&_4 08962 0.8980 E_Q._8997 - 0.9015
130 09032 | 0.9049 09066 09082 | 09099 , 09115 09131 09147 | 09162 09177
140 | 0.9192 "_0.9207______(_3.9_2_22 09236 09251 | 0.9265 | 09279 09292 ;__0.9306 - 0.9319
150 ] 09332 | 09345 | 0.9357 ' 0.9370 | 0.9382 | 09394 09406 | 0.9418 | 0.9429 Dl |
160 | 0.9452 o.g46_3__'__g9_474 | 0.948«:1_% 09495 | 09505 09515  0.9525 09535 0.9545
1.70 | 0.9554 | 0.9564 09573 0.9582 , 09591 | 0.9599 09608 09616 09625 0.9633 |
1.80 | 0.9641 0.954_9_! 0.9656 09664 09671 | 0.9678 09686 0.9693  0.9699 0.9706
190 | 09713 | 09719 | 0.9726 | 0.9732 | 0.9738 | 0.9744 :[0.5750_1 0.9756 | 0.9761 ?0.9?6_?_ !
200 | 09772 | 09778 | 0.9783 , 09788 09793 | 05798 ' 0.9803 09808 09812 09817 |
210 | 0.9821 | 09826 ' 0.9830 i__q.%aa 09838 | 0.9842 09846  0.9850 ' 0.9854 09857
220 | 09861 | 0.9864 | 0.9868 ' 0.9871 | 09875 | 09878 0.9881 - 0.9884 | 0.9887  0.9890
230 | 09893 | 0.9896 | 0.9898 | 0.9901 | 0.9904 | 0.9306 ' 0.9909  0.9911 | 0.9913 | 0.9916 !
240 | 0.9918 | 09920 | 09922 09925 | 09927 | 0.9929 09931 09932 ' 0.9934  0.9936
250 | 09938 09940 , 0.9941 ' 09943 | 0.9945 | 0.9946 09948 09949 | 09951 © 0.9952
260 | 09953 09955 | 0.9956 ____0.995_7_#_0_9959_ 09960 | 09961 | 0.9962 | 0.9963 : 0.9964 |
270 | 0.9965 | 0.9966 0.9967___%___0.9968 0.9969 | 0.9970 | 09971 | 0.9972 0‘9973_”; 0.__9__3_7_44
280 | 09974 | 09975 | 0.9976 ' 0.9977 | 09977 | 0.9978 09979 09979 | 09980 09981
290, 09981 10.9__932___1 09982 ;| 09983 | 0.9984 = 09984 09985  0.9985 i___[_}_.9986 09986
300 | 09987 | 09987 ' 0.9987  0.9988 109988 | 0.9989 0.9989 , 0.9989 | 0.9990  0.9990
(b) o M fo6d Yo &1 wd & 2 ol T % g wam 2 0 ofg T
Al 9 Afgat A ot fag=ar s
How do lean systems function ? What are the characteristics of lean
systems ? Also, discuss the benefits and risks of lean systems, 13
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(¢) oAl 218 WA b dz¥ H, 21 GHEIE <Al % ofl" Uk "9d] 95l % BiSd 6

{10 gfa gehl3 AAraTe W1 o aTed BTo S bl FTd i b (070 sAeh Jcqw

HIT0 | 39w =T Pl 2[cda HH o 2P HH T8 Gapomu W §darsv |

In a case of open die forging, derive the expression for determining
forging force per unit length for forging a flat strip between two parallel
dies. Also, state the assumptions made while deriving the above

mentioned expression. 20

Q8. (a RET LCM UshH #5090 g rd'éid gl = 1800 amps d9l dleedl = 12 volts

2, 0 $A9¢1S 1 T HT4-aT1 2000 mm= 2 | T97F 92190 o1 Il A1 &, I3

[ehed (HATAHAl = 2) 8, [AFh1 Taiome 99460 27 3-42 x 1072 mm/A-s

oy

) Jfg WA 907 24 &, A1 mm/minute § 9Td YYUFhIUl 7T HTF ST |

iy Al Scﬁr#c;‘lrdlc-ici F1 gfangsdl 140 ohm-mm 2. 4l HIIRH [ 714

prie
HITAT |

The frontal working area of the electrode is 2000 mm? in a certain ECM

operation  in which the applied current = 1800 amps and the
voltage = 12 volts. The material being cut is nickel (Valency = 2), whose

QA .9 S
specific removal rate is 3-42 x 1072 mm?/A-s.

(1) 1f the process 1s 90% efficient, determine the rate of material

removal in mm~?/minute.

(11) If the resistivity of the electrolyte 1s 140 ohm-mm, determine the

working gap. 15

HXS-U-MEHE 7.3
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fovm &1 fa=gme = fen mn R | wEid vere Afen a3 (e 6)

S 8 /R | 9R Afen & 6 9 fofunysifygse a1

AN Y= fhu 31 17 2 Saie ot gt vw fafim fawmmisei 2030 45,
7,8,9) ¥ UfFn &7 6 1 atF TuaEAnG U 9 2 ) faur si/g st o

YN TAHT=01/9aT8 [Hag 8 -

® ® |@

s &y "

06 G @
(9

oY fob T WR T S 20 (m

Jifve 3fEa a9 1 08

4400

H0

—am -

H-d% | ¥R (_fs{{_gm) ‘ Eﬁmu_j
2™ 6 dh 200
—SﬁG—F}?ﬁ 300 -
_4_13[?3% —400 _______
—SﬂGW 500 S
7d 6 dh 600

8" 6 doh 700

90" 6dHh | 800
10%6@* 900
61?13% _

) TJTET=A0T F shl ATq T 1/d1. 2 | yErd

YE&dH 1 el d1iYe AT <hl U1 ShHIfSU |
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The lavout of material storage section is given below. The material tlow
oceurs between packing area (No. 6) and other 9 sections/areas. Loads
are moved from packing arca 6 to shipping/receiving area 1. while all
other loads move from different sections/areas (2, 3, 4, 5, 7.8, 9 to
packing arca No. 6. Average annual load movement/flow to/from sections

1= = under

i nili}w T Annual Covered
o Load (Noo  (m)
2106 200 510
3to 6 ; 300 H{)
1t06 400 H0)

— - L] - — —— —— - —_——— —

Hto 6 | H (0 ()

e }

@
| | | |
L l"\ 3 b :
1) Q A @ 7 to 6 600 50
F)'.'

@ ; (9) 10) . 8 to 6 700 50

Oto 6 SO0 518
10 to 6 900) 21)
Gtol | 4400 - 100

Assume cost of moving a load by unit distance (m) 1s < 1/m. Determine

the annual total coxt of material handling.

85

NC 8557971 % 4249 § 4

™9

streh gurtedl” 9 “Tfa fermer’ 1 s firav

g ie

Explain “Coordinate svstem” and “Motion control with reterence to

N machines.

FXS-A-MCHE 25
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