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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 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 @ 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 (QCA) Booklet must be clearly struck off.
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SECTION A

Ql. (a) fo= 4 waitfa wh ym (Ftehar) o & fou A W aamd aa 71 2 2 9
% YR I 199 T AT |

400 N/m

r - 30°

v300 N 500 N

AANAANANNYYY

What is the supporting force system at A for the cantilever beam shown

in the figure ? Neglect the weight of the beam.
E 400 N/m
4 B
Ta [ 0
: v300 N 500 N
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(b)  x-y HHAE H TTHE Tk HU1 BT W G t = 3-65 s T 6:12 + 3247 m/s T
fuif@ 2 | v 0-02 s v sEe sftwd o 4] + 6] mi2 R | T
t = 3:67 s W U1 I 9T v qYT 0T Wi Ue A7 Glew & &g 1 HI07 0 7
i |

The velocity of a particle, moving in the x-y plane is given by
6121 + 3-243\ m/s at time t = 3-65 s. Its average acceleration, during
the next 002 s is 41 + 6? m/s2. Determine the velocity v of the particle
at t = 3'67 s, and the angle 6 between the acceleration vector and the
velocity vector at t = 3-67 s.

(¢) #H GAGed (CE) F1 R ? T0U1@ 1 e Gqed, HIH q19 IUSH I
H8 wwTfd A R 2

What is carbon equivalent (CE) ? How does the carbon equivalent of a
steel affect the hardening heat treatment ?
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@ fo & wehfa sifmafrs firg aen 8§, w6 ‘¢ 9 B’ d $oitad 8 | D’ ad
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In the epicyclic gear train shown in the figure, the wheel ‘C’ is keyed to
the shaft ‘B’. ‘D’ and ‘E’ are compound gears. ‘C’, ‘D’ and ‘E’ 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’. 10
D| ==
E
G =
¢ - £ : %
B I—L C - LA
_E_ F

() 8 mm SATH Td 50 m SFTS &1 Ush E91d o1 ai, 94 fa=am ik w 2000 N
% Y9I HI I3M & g 7w fman simen 2 | 3 swama 1 99e@ 8000 kg/m3 a=n

E =21 x 105 N/mm? 2, af a1 & Tequi greffetor i o Hif |

A steel wire 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 of the steel is 8000 kg/m3 and E = 2-1 x 105 N/mm?, 10
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Q2.

(a)

(b)

(e)

T gi-shes 39 I ik § sheh a1 GASH 202 Y TS HAI: 150 mm q=T
600 mm & | sheh % IDC § 30° 554 & ag 1 feufa % for o Ifp & @oft
I-shgi 1 ¥ Faif Hifse | afe e 30 rad/s W oof # @ A, A du
(TRATEET) 1 S qAT FASH US T HIvhT It F1 HiAC |

In a slider-crank mechanism, the lengths 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 crank has turned 30° from IDC.
Also, find the velocity of the slider and the angular velocity of the
connecting rod, if the crank rotates at 30 rad/s.

T ZoadE e WR 100N 2, us UE f&m @ oe 2 fmew s
k = 4000 N/m 8 | @3 t = 0 W ¥3feeh fEoran (dger) % woH & o @
39T A9 Y SR AT 1 m/s ® | T 1 wE I i

() e for fawemT |

(i) o= 1 w@rTfes Imafe |

(iii) ¥HT % HoH & &9 H goauH &1 foRamq (%), FEf x & 49T ifees
HdeH & T & o S 2

(iv) GoI9™ G ey 3TTEehdy ool |

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 equilibrium. Determine the
following :

(i) The static spring deflection.

(i1) The natural frequency of the system.

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

(iv) The maximum acceleration attained by the mass.

fom & quit @R 3% A 3t B W snutha (o) w 9@ & fafim w5
(UFer) & T sTo%ass o1 of seh Il Bq et faflge qen SFD
BMD smifiga shifs |

1 kN 1 kN
A C Dl B l
f 2 kN-m (il
e ke alic sle——=—yi
S L T Mm
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(a)

(b)

(e)

Write the equations for shearing force and bending moment for various
sections and draw SFD and BMD for the beam supported at A and B as

shown in the figure.
1 kN 1 kN
A (C D} B lE
T ™9 kN-m T
e e o
2m 2m 2m 1m

Farlihd SEATd & TFH (JFAfET) H F TASH 8 2 AH qEH I STERIRAT
A9 GEH GLEATTT UREdAl S GHIEd Hd 5 3G ArSHIEg AW 5 HIeA |
I % fagia &1 quss |

What is the purpose of tempering of hardened steel ? Explain the
principle of tempering using suitable schematics including heating

temperature requirement and microstructural changes.

U 3 add I W 2500 N-m T Feh 3T 3R 8000 N-m 1 -3l
A ST 2 | W9 qered 1 W dhd Ufdee qUn 9 IuEun gidee
SW: 700 MPa 3 500 MPa & | & 0% @1 6 A §C AR & =41 Hl
TUHT HIT |

A solid circular shaft is 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 factor of safety as 6, determine the diameter of the shaft.

T Ul ffeiet, IR-&% 399 250 rpm W 20 kW foesfaa ar 2 | =i g
ot &k ¥ foran e el et w adteT e 1 o e % w1 3T 2
U1 9T I Tihi | foRU MU T I 0T HH Hehd & | FET SR Hdted
Wil & 2 2 el a6 @t s e o w2 | afg faurers =5
1 geATH 1500 kg a1 afiymo Brsem 0-6 m B, @1 7fd % I=mE= F OH
Fra ifsre |

A single cylinder, four-stroke engine develops 20 kW at 250 rpm. The
work done by the gases during the expansion stroke is 3 times the work
done on the gases during the compression stroke. The work done during
the suction and exhaust strokes may be neglected. During expansion
and compression strokes the turning moment curve is assumed to be
triangular. If the flywheel has a mass of 1500 kg and has a radius of
gyration of 0-6 m, find the coefficient of fluctuation of speed.
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Q4. (a) FCC forted g1 & foTu ] Gsper 1ok 1 911 F1d iU |
U 3tifeam (Ir) vy Y feam <t o shifse | o man & 6 I 1 T
U FCC fohed 561 2, 99ed 22+4 g/em? 991 TEHIY] R 192-2 g/mol 2 |

[T 1 HEAT (N ) = 6-022 x 1023 qramy/mie 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
192-2 g/mol. 15
[Avogadro’s number (N ) = 6:022 x 1023 atoms/mol]

(b) UEH Y ‘@’ A TH fah Jed W T geit g ey (3hEes) B | 3@
YeH 1 Uk A1 < HIUE SFGAT Tgead Aol Fa T |

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. 15

() ¥R ZeAWH A, B, CAd1 D §9H B o2 9o #2d 8 3R us A T s gt
WE | G9H B YR 6 kg 8 | Zo9AH B ¥ Zs99E C 991 D S 90° §
240° %1 IV T & foon § 591 § |

If¢ G qUiqaT Eqed § B, O ge3HH A, C 99T D &1 9RH0 37K A Hi Sy
feufa sma s |
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, if the system is in complete balance. 20
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Q5.

(a)

(b)

(c)

@©vs B
SECTION B

5 mm HIZE H g e F TIG doed 200 A foga am (1) den 12 V a1
Fieed (V) T o Sran 8 | v &fife foe emeh gro sfa 70% san &6t 3w
e 91g & e #§ g 8 | 3 sora e doed g1 2 3ae fUuem &
fow 20 J/mm3 Fea1 Y ITEvIHar Bt 8, df = @ 7| hifse

(i) dce 3T H wAfh (W)

(i) 98 @ 58 W F9f T & fow ygm i St @ (W)

(iii) 98 3T @ (mm¥/sec) T8 T o5 U1 F1 I Bell B

TIG welding of two sheets of 5 mm thickness is performed using welding
current (I) of 200 A and arc voltage (V) of 12 V. Assume 70% of
generated arc heat is utilised for melting of base metals. If the steel

being welded needs 20 J/mm? heat for melting, then determine the

following :

(i) Power of welding arc (W)

(i1) Rate at which energy is delivered for melting (W)

(iii) Volume rate (mm3/sec) at which weld metal is produced

Tsh I A1 3991 (HSS) % a9 &1 vgfufem & 60 #t./fime 6 =@

TGS % ZH SR Sffad H@ 3 W 2 | n FOAE 0-27 WHA T 41
394 ISl H1 TN Hd gC = H 71 e

(i) 80 HI./fAe hdv =6 W, UG HH W AR 37 |

(i) 98 sha arel o W wda 3fww i 31y 2 =5 Bt |

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

(i) Life of tool if turning is performed at 80 m/minute cutting speed.

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

IeqreA IArn § arf-gEt g () % #9 Hr E ?

What are the reasons for carrying inventories in production industries ?
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Q6.

(d)

(e)

(a)

UF XYZ 91 3 U 791 I91e IFaia feran foraeht sraawor % wuw gte mdi

o fephl shmw: 5, 17, 29, 41 9 39 TohisAl 1 oft | s FIoR o1 3r7et WA &

fasra qatqum =med 2 |

() f=fafga fafet & fosra qatgam s $ifse : onfied am RAfT (Last
Value Method), 3ft&a fafer 3fiv &9 a1 Fdfiman a8 § 5= sitaq fafy
G |

(i) 3ft 9 fou v fosrar wftew & smum 71 3w & fafE § i o
ferfer qatgam s 0 & for smugs 2 2 @9 2

An XYZ company launched a new product which had sales of o, 19, 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.

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

(i1) Given the sales pattern so far, do any of the above methods seem
inappropriate for obtaining the forecast ? Why ?

Tsh AT 1 3006 mm A1 qeh % gl foeet wofem & 2, % = 6
S % foIe w719 1 sravaehdr ® | afe wh wifvds afewmr somel &1 e
&1 &, A A fad @ g 2w el f e afew @ fedo g
W%, hrd WIESET 1 10% 2 |

A mechanic needs a gauge for checking the diameter of holes to be
machined to a diameter of 30*'6 mm. What should be the dimensions of

the gauge, if unilateral system of tolerances are incorporated ? Assume
gauge tolerance and wear allowance each as 10% of work tolerance.

9i= Fehi A, B, C, D d E &1 Hfiq W w670 841 8 | wehwvr vy (Rt ) @

YHHUT HHY e fafy

it (et ) (amdt )
A 6 3
B 4 10
C 5 15
D 8 20
E 7 30

it Hegl & fow $a gaE awa (i #), siea vae o, wfa fm e
U HeIshi hl WIS T YT HaH THERO @99 (SPT) fraw & wren faetsm
3 i, s o et & gwaw & fou afts wu faifa fea s o |
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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 :

e Processing Time Due Date
(in days) (from now)
A 6 5
B 4 10
C 5 15
D 8 20
E 7 30

Determine the total completion time (in days) 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 of jobs.

b) i e awd, feell 9 B B UH T0 AT 5 fAw @wiied e A
ST 2 | v e aee % fou aiffs fer arm, died drma g
muﬁﬂ%%aﬁ%ﬂ%aﬁﬁﬁqw%'léﬁa%ma@ﬁa
40000 TS Y AT Ieared AN & fog w=H ITFNH AhYH T FHERo
Hife | TeE ArRIE % U Ieare 1 dqer T A o §1 I |

e NS
EEH feecht | Sretepmal
fer arma (%) 800000 | 600000 | 500000
gftaed @ gfd 361 () 30 40 50
A fd 378 (%) 60 60 60

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 if
the estimated annual production volume desired is 40000 units. Also

determine break-even production volume for each location.
Head ) Y
Chennai | Delhi | Kolkata
Fixed cost (3) 800000 | 600000 | 500000
Variable cost per unit (3) 30 40 50
Revenue per unit () 60 60 60
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Q7.

(c)

(a)

Th TRA farg i sftem R W i 100 2, ¥ uw U w1 dew
QU fora1 ST R | WUET W Prem Hiers I 0-2, &t He Tl ()
1400 N 7o Feafer e 7 (Fy) 2000 N I F7T 2 | S{&ww 7 Fhor,
A 5, T Btk T St qe o o [ i |

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

wmaﬁﬁnmmmﬁ%%ﬁmmwmﬁﬁr@?ﬁ% |
T fe AR AR Ao w9 & TR Yol WTEE 1 e F S
& 9 35 R BfdE & W@ R | 37 Jao @ wfvesd shwa 3 i s 5 e
2 | 39 9fshan 1 25 & % Sreuan s 2 | 39 J&vN & | SfwS Frerad

i

25 25

D X, =1000, D R;=250
i=1 i=1

(i) X a RaR 4 dmmd sma Hifsw |

(ii) %m@%mmﬁ%wﬁmmwmm%,w
mmmmaﬁﬁqﬁmmﬁmﬁ@mmmqﬁmﬁw

(i) 20 FrEEwr Hiwnd sma hifsre |
(mwi@aeﬁm@mﬁﬁmaﬁmaﬁﬁm%%@wwéﬁtﬁm
e foraeor aroft sw- % ay e §)

A car servicing company is interested in reducing the waiting time for
its customers. They select four customers randomly each day and find
the waiting time for each customer while his/her car is serviced. From
these observations, the sample average and range are found. This
process is repeated for 25 days. The summary data for these
observations are as under :

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

(i) Find out X and R chart control limits.

HXS-U-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.

(iii) Find the 20 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 X - Charts s - Charts R - Charts
in Factors for Control Factor for : Factors for

Sigieri it ot Factors for Control Limits Sl Factors for Control Limits
A Az Az Ca 1/cs | Ba Ba Bs Bs d; 1/d; ds Dy D; Dz Da

2 2121 1.880 2.659 |0.7979 1.2533(0.000 3.267 0.000 2.606 (1.128 0.8865 (0.853 0.000 3.686 0.000 3.267
3 1732 1.023 1.954 |0.8862 1.1284 |0.000 2.568 0.000 2.276 |1.693 0.5907 |0.888 0.000 4.358 0.000 2.574
B 1500 0.729 1.628 |0.9213 1.0854 |0.000 2.266 0.000 2.088 |2.059 0.4857 |0.880 0.000 4,698 0.000 2.282
5 1342 0577 1.427 |0.9400 1.0638[0.000 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 |0.9515 1.0510(0.030 1.970 0.029 1.874 [2.534 0.3946 |0.848 0.000 5.078 0.000 2.004
7 1.134 0.419 1.182 |0.9594 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 1.061 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 0337 1.032 [0.9693 1.0317/0.239 1.761 0.232 1.707 |2.970 0.3367 |0.808 0.547 5.393 0.184 1.816
10 0.949 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 |0.9754 1.0252[0.321 1.679 0.313 1.637 |3.173 0.3152 [0.787 0.811 5.535 0.256 1.744
12 0.866 0.266 0.886 |0.9776 1.0229 |0.354 1.646 0.346 1.610 |3.258 0.3069 |0.778 0.922 5.594 0.283 1.717
13 0.832 0.249 0.850 [0.9794 1.0210|0.382 1.618 0.374 1.585 |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 |3.407 0.2935|0.763 1.118 5.696 0.328 1.672
15 0.775 0223 0.789 |0.9823 1.0180/0.428 1.572 0.421 1.544 |3.472 0.2880 |0.756 1.203 5.741 0.347 1.653
16 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 0.728 0.203 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
18 0.707 0.194 0.718 |0.9854 1.0148[0.482 1.518 0.475 1.496 |3.640 0.2747 [0.739 1.424 5.856 0.391 1.608
19 0.688 0.187 0.698 |0.9862 1.0140[0.497 1.503 0.490 1.483 [3.689 0.2711 |0.734 1.487 5.891 0.403 1.597
20 0.671 0.180 0.680 |0.9869 1.0133[0.510 1.490 0.504 1.470 |3.735 0.2677 |0.729 1.549 5.921 0.415 1.585
21 0.655 0.173 0.663 [0.9876 1.0126[0.523 1.477 0.516 1.459 (3.778 0.2647 |0.724 1.605 5.951 0.425 1.575
22 0.640 0.167 0.647 |0.9882 1.0119/0.534 1.466 0.528 1.448 (3.819 0.2618 |0.720 1.659 5.979 0.434 1.566
23 0.626 0.162 0.633 |0.9887 1.0114[0.545 1.455 0.539 1.438 |3.858 0.2592 |0.716 1.710 6.006 0.443 1.557
24 0.612 0.157 0.619 |0.9892 1.0109[0.555 1.445 0.549 1.429 (3.895 0.2567 [0.712 1.759 6.031 0.451 1.548
25 0.600 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 0.459 1.541
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Cumulative Standard Normal Distribution

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.00 0.5000 | 0.5040 0.5080 | 0.5120 | 0.5160 | 0.5199 0.5239 | 0.5279 | 0.5319 0‘5359#
0.10 0.5398 | 0.5438 0.5478 0.5517 | 0.5557 0.5596 | 0.5636 | 0.5675 0.5714 0.5753
0.20 0.5793 | 0.5832 0.5871 0.5910 | 0.5948 0.5987 0.6026 | 0.6064 | 0.6103 0.6141
0.30 0.6179 | 0.6217 | 0.6255 0.6293 | 0.6331 0.6368 0.6406 | 0.6443 | 0.6480 0.6517
0.40 0.6554 | 0.6591 0.6628 0.6664 | 0.6700 | 0.6736 0.6772 | 0.6808 | 0.6844 0.6879
0.50 0.6915 | 0.6950 0.6985 0.7019 | 0.7054 | 0.7088 0.7123 | 0.7157 | 0.7190 0.7224
0.60 0.7257 | 0.7291 0.7324 0.7357 | 0.7389 | 0.7422 0.7454 | 0.7486 | 0.7517 0.7549
0.70 0.7580 | 0.7611 0.7642 0.7673 | 0.7704 | 0.7734 0.7764 | 0.7794 | 0.7823 0.7852
0.80 0.7881 | 0.7910 | 0.7939 0.7967 | 0.7995 | 0.8023 0.8051 | 0.8078 | 0.8106 0.8133
0.90 0.8159 | 0.8186 0.8212 0.8238 | 0.8264 | 0.8289 0.8315 | 0.8340 | 0.8365 0.8389
1.00 0.8413 | 0.8438 | 0.8461 0.8485 0.8508 | 0.8531 0.8554 | 0.8577 | 0.8599 0.8621
1.10 0.8643 | 0.8665 0.8686 0.8708 | 0.8729 | 0.8749 0.8770 | 0.8790 | 0.8810 0.8830
1.20 0.8849 | 0.8869 | 0.8888 0.8907 | 0.8925 | 0.8944 0.8962 | 0.8980 | 0.8997 0.9015
1.30 0.9032 | 0.9049 0.9066 | 0.9082 | 0.9099 | 0.9115 0.9131 | 0.9147 | 0.9162 0.9177
1.40 0.9192 | 0.9207 0.9222 0.9236 | 0.9251 | 0.9265 0.9279 | 0.9292 | 0.9306 0.9319
1.50 0.9332 | 0.9345 | 0.9357 | 0.9370 | 0.9382 | 0.9394 0.9406 | 0.9418 | 0.9429 0.9441
1.60 0.9452 | 0.9463 | 0.9474 0.9484 | 0.9495 | 0.9505 0.9515 | 0.9525 | 0.9535 0.9545
1.70 0.9554 | 0.9564 | 0.9573 0.9582 0.9591 0.9599 0.9608 | 0.9616 | 0.9625 0.9633
1.80 0.9641 | 0.9649 | 0.9656 0.9664 | 0.9671 | 0.9678 0.9686 | 0.9693 | 0.9699 0.9706
1.80 09713 | 0.9719 | 0.9726 0.9732 | 0.9738 | 0.9744 | 0.9750 0.89756 | 0.9761 0.9767
2.00 0.9772 | 0.9778 | 0.9783 0.9788 | 0.9793 | 0.9798 0.9803 0.9808 | 0.9812 0.9817
2.10 0.9821 | 0.9826 | 0.9830 0.9834 | 0.9838 | 0.9842 0.9846 0.9850 | 0.9854 0.9857
2.20 0.9861 | 0.9864 | 0.9868 0.9871 0.9875 | 0.9878 0.9881 0.9884 | 0.9887 0.9890
2.30 0.9893 | 0.9896 | 0.9898 0.9901 | 0.9904 | 0.9906 | 0.9909 0.9911 | 0.9913 0.9916
2.40 0.9918 | 0.9920 | 0.9922 0.9925 | 0.9927 | 0.9929 0.9931 0.9932 | 0.9934 0.9936
2.50 0.9938 | 0.9940 | 0.9941 0.9943 | 0.9945 0.9946 0.9948 0.9949 | 0.9951 0.9952
2.60 0.9953 | 0.9955 | 0.9956 0.9957 | 0.9959 | 0.9960 0.9961 0.9962 | 0.9963 0.9964
2.70 0.9965 | 0.9966 | 0.9967 0.9968 0.9969 | 0.9970 | 0.9971 0.9972 0.9973 0.9974
2.80 0.9974 | 0.9975 | 0.9976 0.9977 0.9977 | 0.9978 0.9979 0.9979 | 0.9980 0.9981
2.90 0.9981 | 0.9982 | 0.9982 0.9983 0.9984 | 0.9984 | 0.9985 0.9985 | 0.9986 0.9986
3.00 0.9987 | 0.9987 | 0.9987 | 0.9988 0.9988 | 0.9989 0.9989 0.9989 | 0.9990 0.9990

(b)

& e f5e yor #6 w@ § 2 i St % w2 e § 2 of BeE %

i g Sifgat i ot fod= i |

How do lean systems function ? What are the characteristics of lean

systems ? Also, discuss the benefits and risks of lean systems.

HXS-U-MCHE
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Q8.

(c)

(a)

gefl S Wi & ded #, & TEATR S1EE % o T G 9E H BiSH &
fou ufd 2 o W AT G WIS I P G B h [0 A9 godd
Hif | I AH H Foud HA b O A T3 gEURomE Hff Sqsy |

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.

foret ECM wspn # forad s faega 9/ = 1800 amps @91 dieedl = 12 volts
2, 1 3oegIe %1 @ HE-8F 2000 mm? ? | 54 g &1 wrer S 2, 98
e (@ = 2) 2, e fafire guesr @ 3-42 x 102 mm3/A-s
21

(i) afe 9p" 90% 2& B, @1 mm3/minute § CIGREREE I RSNG| Hifsu |

(i) A IoFeIaEe 1 Ufalu®al 140 ohm-mm 2, @ Hried s Fm@
s |

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

specific removal rate is 3:42 x 10~2 mm3/A-s.

(i) If the process is 90% efficient, determine the rate of material

removal in mm3/minute.

(ii) If the resistivity of the electrolyte is 140 ohm-mm, determine the

working gap.

HXS-U-MCHE 13
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(b)  werd sigw fawm &t fomme i foan o @ | verd ware A &9 (dE 6)
9 3= 9 fawm/as & g & w1 ? | wr fET &3 6 @ fiftefinmy & 16
AR TR fFU S @ ¥ Safh s wit wr faftm fwiast @, 8, 4, 5,
7,8,9) ¥ AT &7 6 F T TG fpu Sa § | faumh wA sfad arfds

R EIHT=Ro1/5aTg frerad ¢
YA | aiftek offEd | 7 i TS
H-d% | WR (F=n) | gl (m)
289 6TH 200 50
39 6dH 300 50
49 6T 400 50
@ ® @ 54 6T 500 50
@G aﬁ%@i @ 79 6% 600 50
® 84 6 T 700 50
9% 6T 800 50
10 ¥ 6 T 900 50
6¥ 1d% 4400 100

A o6 wh R S gt (m) TR FE A drE T 18 ] | e
& $1 FA d1f¥eh T Y T HIfS |
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The layout of material storage section is given below. The material flow

occurs between packing area (No. 6) and other 9 sections/areas. Loads

are moved from packing area 6 to shipping/receiving area 1, while all
other loads move from different sections/areas (2, 3, 4, 5, 7, 8, 9) to

packing area No. 6. Average annual load movement/flow to/from sections

is as under :

Flow Average | Distance
From =" Annual | Covered
Load (No.) (m)
2to 6 200 50
3to6 300 50
4to 6 400 50
® ® ) 5t0 6 500 50
@ |G PaCkIEég e () Tt06 600 50
©® 8to 6 700 50
9to 6 800 50
10to 6 900 50
6to1l 4400 100

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

the annual total cost of material handling.

() NCusfHi & ded # ‘Feeres yorelt’ 9 Tifq frmor i samen Fifsm |

Explain ‘Coordinate system’ and ‘Motion control’ with reference to

NC machines.
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