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OQUESTION 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.

Question no. 1 and 5 are compulsory and out of the remaining, 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 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 meaning.

Attempts of questions shall be counted in chronological 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 answer book must
be clearly struck off.
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Q 1(a)

Q. 1(b)

EUE—H
SECTION—A

A e T T § Es® C W g 50kg® 9T U8 % GErd & e fueA e
g WO B T8 WSE 40 kg TOH I TW % FUT fewl £ R oM W@ 9@ P
F ARANT 300 N @F 96/ T Bl 99 T@ B A TA B X YU HI & (AQ awE
e auio e T g | 10
In the Figure shown below, block C has a mass of 50 kg and is confined between two
walls by smooth rollers. If the block rests on the top of the 40 kg spool, determine the
required coefficient of static friction at A and B so that the spool slips at A and B when

the magnitude of applied force P is increased to 300 N. 10
/] _
J- C 8 OE=04m
® oy, OD=02m
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= e g e ¥ o <t d9 wEl A, B W C WA 81 A wgh-areeh
IR B, BWW%ﬂmCD@wﬁlAHWBWqﬁ%ma@rwmﬁCDﬁ
TAT H HF T I | 10

In the Figure shown, a plate is supported at three positions, A, B and C. A is the ball and
socket support, B is the roller support and CD is the cord. Determine the components of
reactions at A and B and tension in cord CD. : 10
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Q. 1(d)

Q. 1()

Q. 2(a)

= Rem o B & o wxa waikd oXA AB W w9 oy smw fewmn wm g

gXT W AR ARG Tl AUSIN qO ATE G | 10
The bending moment diagram for a simply supported beam AB is shown in Fig. below.
Sketch the loading diagram and S.F. diagram of the beam. 10
B 12 kN.m
A B
§kNm |

2m

2
I R B L M £ 1 o 57 A o =1 ) 3 =1 £ | TS o s e e T D = i
TS @R TE g v frin $ R ag-RRied W oA § ahues w6 o
faftisx <91 &7 smem Sier ¥ s g ? 10

Distinguish clearly the function of a flywheel used in I.C. Engines and in mechanical
punching presses. For the same power output, why flywheels of multi-cylinder inline

engines are relatively smaller than that of single cylinder engine ? 10
(i) e, T (i) SRT A sfOx @ T WPl
T WHAT @ TTT sRe R [HE FIig o soasy & 7 96 1 & ST 91 s9ia
Bd B 7 | 10
Differentiate between (i) annealing, and (-ii) tgmpering.

Mark the processes on a TTT diagram and bring out the transformations that take place

during the process. _ 10

T 27 kg 5o9AT @ U dld® & TF dids & U8 adeaal 17 & & dios #1 saqm-oy
dicrh ¥ 380 mm B LA UX B | T ATCH Diod F JOG YA dq BT & a9 IqH
Qe Hle 1,60 ¥HS BT 8 | U4 3 Arerd bl FEAUX § QAAI GXH 45° AW T Al
frar WU q@ Fcie UL Al @ Slad @Eid @ genr § oA ae S & R s
IR | 25

A compound pendulum of mass 27 kg is suspended from a pivot, such that the distance

of pivot from the mass centre of pendulum is 380 mm. When the pendulum swings about
its pivot with small oscillation, the period of oscillation is 1.60 second. If the pendulum
is now made to swing with amplitude of 45° on each side of the vertical, find the force

exerted on the pivot at the extremity of the swing. 23
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Q. 2(b)

Q. 3(a)

Q. 3(b)

TF 3 m FRgia 7 @ wEiw g w)oAN e B S ' 4R ar @ 1 oawA
[-ai=sg @1 & qur s@e @l Rl S mm ¥ Remm o2 we Y2 (Web) g
D T q& giiaell H1 W@ FMC | T& IR=08 &3 & aled dMEaR & 1m 3 ¢ ™
2 25
A simply supported beam of 3 m span is subjected to loads as shown below. The beam
is of I-section and all its dimensions are shown in mm. Determine the principal stresses
at point D in the web. This section is located at a distance of 1 m from the right hand

support of the beam. 25
4 kN ”
2 kN/m t J 1 L
D
A B ‘ i
50
C N —— ——A |8
I m | 15 ™
F‘H —4 \ -
10
3 : * 4
| = s g .
TR
[-Section

R gaud & fhdl g X g gleell &1 719 130 MPa @@ 30 MPa 8 | RIX-gkiset
9 BT TANT LG EU W fATg WX el x'@ar y' S Ael Uidee s@edl §d g | e
X'y, o, T o, (e gRac) & 30°F Fo1 ) ammd Ren § 59 &1 5@ firg ™
qer gkl w1 A W S| E = 200 GPa @1 G = 80 GPa ®ivg | 20
In a loaded component principal stresses at a point are 130 MPa and 30 MPa. Using
Mohr’s stress circle, determine the state of stress at the point with respect to axes x’ and
y' which are inclined to ¢, and o, (principal stress) axes at 30° each in anticlockwise
direction. Also determine principal strains at the point. Take E = 200 GPa and G = 80 GPa.

20
T faga AT &1 FEHE 100 kg 81 g9® daa mHEx $1 weqHE 30 kg B qul 6
Teed F% g A ¥ 0.5 mm B g 9= 31 Hex o Ry 9T i @ e seHe
TG GAT B UK GG O A 9T o B THREEr 39 B 1 UE &9l Hd gy [
HeX FT FToOAE Al RYW U ThEHE §fed 8, W@ #iee (1) Youd Rum @ g
(ii) B &1 i@ wiw s@ 1 FeX 1400 rpm ® Y ¥ T Gl B 10
The mass of an electric motor is 100 kg. The mass of the armature alone is 30 kg and
its centre of gravity lies 0.5 mm from the axis of rotation. The motor is mounted on five
springs of negligible damping and the force transmitted to the floor is one-eleventh of the
applied force. Assuming mass of the motor is equally distributed among the five springs,
determine the (i) stiffness of each spring (ii) dynamic force transmitted to the floor. The
motor is operating at a speed of 1400 rpm. : 10
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300 N-m &1 Srgui Sieomad feem § @men T e 20

In the epicyclic gear train shown in the Figure, S, is the driver, A, is connected to output.
A, and A, are annulus gears, and S, and S, are external gears, in which 8, is fixed gear.
Given the tooth numbers of gears are S, =40, S, =30, A= 120 and A, = 100, determine
the velocity ratio of the co-axial shafis.

Determine also the magnitude and direction of the torque required to fix S,, if a torque

of 300 N-m is applied in a clockwise direction to S,. 20
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Q. 4a) = Ram Ty fm ¥ oz AB &1 aFaw R A, wafax w AD & Ram # 7R & R
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(i) AB @1 ®ivfm I gur @reflg cawo | 25
In the figure shown, the end A of a bar AB, is constrained to move along vertical path
AD and the bar passes through a swivel bearing pivoted at C. When A has a velocity of

3 m/s towards D and an acceleration of 25 m/s?® in the opposite direction, determine :
(i) wvelocity and acceleration of sliding of bar through the swivel,

(i) angular velocity and angular acceleration of AB. . 25

|
o
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Q. 4(b)

Q. 4(c)

) AT B e o S e o e e e B A K L S i T
I=d AW HeiAA ko oded A HSS aur Rifed oW § sguEml & gaar s
15
What are the desirable properties while selecting a tool material for metal-cutting
applications ? Compare HSS and ceramic tools with regard to their application in high
speed machining. L3
Ty gerd w B9 § ¢ Hysm werdl @ SRl g & ueref & owed A @
g gAT B Ieerd i | 10

What are composite materials ? Enumerate the advantages and limitations of the use of

composites as engineering materials. 10
EIs—d
7 SECTION—B

Q. 5(a) NTusfy & @ fRka wolq o 2 7 JITw%%aﬁ.vaauﬁaﬂﬁaﬁvfraﬁ%aﬁﬁm
10
What is underlying philosophy behind JIT systems ? Briefly describe the characteristics
of JIT systems. , . 10
Q. 5(b) WA AU + g Al W R AR 10
List the basic principles of plant layout. 10
Q. 5(c) ¥iF ¥ 20.05/19.95 mm # o3 ¥ udF F ¥ 5.03/4.98 mm F THT FS M ¥ | 9
ST ZHS! H oars W S | 10
Bar:; of length 20.05/19.95 mm are in stock. From each? piece of 5.03/4.98 mm are cut.
Determine the lengths of the remaining parts. 10
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Q. 5(d) Fr= FET TEd # =WEY ¥ 50 mm T T 100 mm HAR F TH HY B0 FO0 R

-

STAT 8, WIETE 9O Sl @ BPeunRi # ywE @ A w9 8

(i) =d® T S AT BN |

(ii) e 40% w1 Aay FAFTT AT B, T9 Mi¥Ed g R oF uwe wee §

TE U HO AT ST S 7 7 10
A cup, of 50 mm diameter and 100 mm height, is to be drawn from low carbon steel
sheet. Neglecting the influence of thickness and lcorner radii :
(i) calculate the blank diameter

(ii) decide whether it can be drawn in a single draw, if maximum reduction permitted is

40%. | e 10

Q. 5(e) T WA frw u g5 & forw wy@ qun geA-favmaei &1 fRemsw) 7% @@ s € 7
ges oRepRy &y A R R T o§ e 4 B A @ wme SR
10

For a machined surface, show macro- and micro-irregularities. What are their causes 7

What are the various measures of surface finish ? Explain any three of them. 10

Q. 6(a) Wﬁﬁ—@ﬁ% N.C. el & s e #rex & Frasr geas €29 0.9 il &1 &1 wef=
| & 3V Y FT AU 4 mm |

(i) ¥fe R F 2.87 mm TF TG B 9@ fead wEAT w1 gewer fem s S ?

(i) % AT 15 r.p.m.u“{aﬁvcé’r?r T 7l gAY eE mfﬁam YATT T

ER I : ‘ | 10

An open léop type NC machine has a stepper motor with a step of 0.9 degree. The lead

screw of the machine is of 4 mm pitch.

(1) If the tool has to be moved by 2.87 mm, how many pulses will have to be fed ?

(i1) If the motor is rotating at 15 r.p.m., what is the pulse frequency and the feed rate of

the machining operation ? 7 : 10
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Q. 6(b) gl @ fve fatrmio w3 arch 7ef=T @7 wA &Hel £0.24 min & | 20.00 mm FT FEFY
B & foo/dlee &7 goameA smEwmEad 0.04 @u 0.08 mm B o sEEE B B |
FASF THERIST ST ® o U @qu Al sargd (Fe S a6 8 7 |

10

The process capability of machines manufacturing holes and shafts is +0.24 min."
The assembly requirements for the hole/shaft, of nominal dimension 20.00 mm, are of
clearance between 0.04 and 0.08 mm. Devise the complete scheme (state what it is 7) so
that satisfactory assemblies are made. 10

Cumulative distribution functiom for the standard mormal distribution (SND}

For the SND, the table gives the cdf

value aft z, that is
[* N0, 1)dz

+ oo

z 0-00 0:01 0-02 0-03 0-04 0-05 0-06 007 008 009
-35 | 000023 000022 000022 0:00021 0-00020 0-00019 0-00019 000018 0-00017 0-00017
- 34 000034 000033 000031 0-00030 0-00029 0-00028 000027 000026 0:00025 0-00024
-33 | 000048 0-00047 0-00045 0-00043 000042 0-00040 0-00039 000038 000036 0:00035
- 32 | 000069 (°00066 000064 000062 000060 000058 000056 000054 0-00052 0-00050
-31 000097 0-00094 000090 000087 0-00085 0-00082 0-00079 0:00076 - 0-00074" 000071

-3:0 000135 0-00131 000126 000122 000118 000114 000111 000107 0~00104 0-00100
-2:9 | 00019 00018 00017 00017 00016 00016 00015 00015 00014 00014
~-2-8 0-0026 0-0025 0-0024 0-0023 0:0023 0-0022 0:0021 *0-0021 0:0020 0-:0019
-2:7 0-0035 00034 0-0033 0-0032 00031 00030 00029 0-0028 - 00027 0-:0026
—-2-6 0-0047 0-[5045 0-0044 0-0043 0-0041 0-0040 0-0039 0:0038 00037 0-0036

-25 | 00062 00060 0-0050 00057 00055 00054 00052 0-0051 00049  0-0048
-2.4| 00082 00080 00078 00075 00073 00071 00069 00068 00066  0-0064
-23 | 00107 00104 00102 00099 00096 ©0094 00091 00089 00087 Q0084
-29 | 00139 00136 00132 00120 00125 00122 00119 00116 00113 00110
~21 | 00179 00174 00170 00166 00162 00158 00154 00150 00146 00143

-2:0 | 00228 00222 00217 00212 00207 00202 00197 00192 00188 0-0183
. =19 | 00287 00281 00274 00268 00262 0-0256 0-0250 0-0244 00239 0-0233
- 18 | 00359 0-0351 0-0344 0-0336 0-0329 0-0322 00314 00307 00301 00294
=17 | 00446 0-0436 0-0427 0-0418 0-0409 0-0401 0:0392 0-0384 0-0375 00367
- 16 | 00548 00537 0:0526 0-0516 0-0505 0-0495 0:0485 0-:0475 0-0465 0-0455

=15 | 00668 0:0655 0-0643 0-0630 00618 0'06(.)6 0-0594 0-0582 00571 00559
-14 | 00808 06793 0-0778 00764 00749 00735 . . 00721 0:0708 0-0694 0:0581
213 | 00968 0:0951 0-:0934 0-0918 0-0901 0:0885 00869 00853 0-0838 0-0823
~12 | 01151 0-1131 01112 0-1093 0-1075 0-1057 0-1038 0-1020 0-1003 0-0985
=11 | 01357 0-1335 0-1314  0-1292 0-1271 0-1251 01230 0:1210 01190 01170

-10 | 01587 0-1562 0-1539 0-1515 0-1492 0-1469 0:1446 0-1423 0:1401 01379
-09 | 01841 0-1814 0-1788 01762 0-1736 01711 01685 0-1660 0-1635 0-1611
-0-8 | 02119 02090 0-2061 02033 0-2005 0-1977 0-1949 0-1922 0:1894 0:1867
-07 | 02420 0-2389 0-2358 0-2327 02297 0-2266 02236 02207 02177 02148

-06 | 02743 02709 02676 02643 02611 02578 02546 02514 02483 02451

-05 0-3085 0-3050 0:3015 0-2981 0:2046 02912 02877 02843 02810 02776
-04 0-3446 0-3409 0-3372 03336 0-3300 0-3264 0-3228 03192 03156 03121
-03.| 0-3821 0-3783 0-3745 0-3707 0-3669 0-3632 . 03594 0:3557 03520 0-3483
=02 | 04207 0-4168 04129 0-4090 0-4052 0-4013 0-3974 0-3936 0-3897 0-3859
-01 | 04602 04562 0-4522 0-4483 0-4443 0-4404 - 04364 04325 04286 04247
-0-0 | _0-5000 04960 0-4920 0-4880 0-4840 0-4801 04761 04721 04681 0-4641
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Cumulative distribuilon function for the standard normal distribution {SND)

z | 000 001 002 0-03 004 0-05 006 0-07 0-08 0-09
+00 | 05000 05040  0:5080 05120 05160 05199 05239 05279 05319  0:5359
+01 | 05398 05438 05478 05517 05557 05596 0-5636 05675 05714  0-5753
+02 | 05793 05832 - 05871 05910 0-5948 05987 06026 06064 06103  0-6141
+03 | 06179 06217 06255 06293 06331 (6368 06406 06443 06480  0:6517
+ 04 0-6554 06591 0-6628 0-6664 0-6700 0-6736 06772 0-6808 0-6844 0-6870
+05 | 06915 06950 06985 07019 07054 07088 07123 07157 07190 07224
+ 0-6 0-7257 07291 0-732¢ 0-7357 0-7389 0-7422- 07454 0-7486 07517 07549
+07 | 07580 07611 07642 O7673 07704 07734 07764 07794 07823 07852
+ 0-8 0-7881 07910 0-7939 0-7967 07995 0-8023 0-8051 08072 0-8106 08133
+ 0-9 0-8159 0-8186 08212 0-8238, 0-8264 g-8289 0-8315 08340 0-8365 03389
+ 10 08413 0:8438 ‘0-8461 0'8485 0:8508 08531 08554 08577 0-8599 08621
+1-1 | 08643 08665 . 08686  0-8708 08729 08749  0-8770  0-8720 08810  0-8830
+1-2 | 0-8849 0-BB62 0-8888 0-8907 0:8925 0-8944 0-6962 0-8980 08997 09015
+13 | 00032 09045 09066 00082 00099 09115 09131 09147 09162 09177
+14 | 09192 09207 09222 09236 09251 09265 09279 09292 09306 09319
+15 | 00332 09345 09357 09370 09382 09394  0:9406 09418 09429 09441
+ 16 09452 D‘d4_63 09474 0-2484 09495 09505 09515 09525 0:9535 09545
+17 | 09554 - 09564 090573 00582 09591 09599 09608 09616 09625 09633
+18 | 09641 09642 09656 09664 09671 09678 09686 09693 09699  0:9706
+ 19 0-9713 09719 09726 0-9732 ¢-9738 0-9744 0-9750 0-9756 09761 09767
+20 | 09773 09778 09783 09788 09793 09798 00803 09808 09812 09817
+2:1 | 09821 09826 - 098630 09834 09838 09842 09846 09850 09854 09857
+2:3 09861 0'9864- 0'98_68 049871 0-9875 0'9_878 09881 09884 0-9887 0-9890
3 0-9893 0-9896 09896 09901 0-9904 09906 ‘09909 09911 0'9913 09916
+24 | 09918 09920 09922 09925 09927 09929 09931 09932 09934 09936
+25 | 09938 09940 09941 09943 09945 09946 09948 09949 09951 09952
+26 | 009953 09955 09956 09957 09959 09960 09961 09962 09963 09964
+27 | 09965 09966 09967 09968 09969  0-9970 09971 09972 09973 09974
+28 | 009974 09975 09976 09977 09977 09978 09979 09979 09980 09981
+2:6 | 09981 09982 09983 09983 09984 09984 09985 09985 09986  0-9986
+30 | 099865 099869 099874 009878 099882 099886 099889 099893 0-99896 0-99900
+31 | 099903 099906 099910 099913 099915 099918 0995921 099924 099926 0-59929
+32 | 099931 099934 099936 099938 099940 099942 099944 099946 099948 0-99950
+3-3 | 099952 0099953 099955 099957 099958 099960 099961 099962 099964 0-999G5
+34 | 099966 099967 099969 099970 099971 099972 0-99973 099974 099975 0-00976
+ 35 0-99977 099978 099978 0-99979 0-99980 0-99981 0'9995.1 0-99982 0-999383 (0-99983
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Q. 6(c) wfed Frawr qenm IoFers &1 fd@xwr 34 §U UF we-desd Ul B @A 9978

Q. 6(d)

(i) T@/HHE QAT GRI/GHY BT oMiE Wi |

(il) TS I, TIT DY BT 2

(iii) &, EFFE*TWT% Fmﬁauﬁﬁmﬁﬁ—ﬁa?ﬂﬁmi

(iv) WS 3989 W9 desd W ®d U B 7 10
Sketch the set-up for spot welding showing details of power input and elecirodes :

(i) Draw the force/time and current/time diagrams.

(ii) Explain how heating takes place.

(iii) Indicate order of magnitude of current, voltage and time.

(iv) How projection welding is different from spot welding ? i0
A= & 72 aiferrr, B ScUR-URS # adias @ik AT R Sl © o
ATTTRT
wEET T e B Bl NSIE ITEd
" (TE) 350 440 450 - 460 495 510

e wER & g gatgmita wim 400 wEe ot

ChLé"% HIT-qA AT & g e waer fafer e EET‘T g Ry oo o
0.2

() vhes! & fQ FqadT Haa & WET SN

(i) wuder s 9 feugull iy | 20
The following table gives the monthwise actual demand of units of some product :
Table
Month March | April May June July August
Démand (units) | 350 440 450 460 495 510

The forecasted demand for the month of March was 400 unitsr

The firm uses exponential smoothing method with smoothing factor 0.2 to forecast demand.
(1) Calculate the tracking signal for the model.
(ii) Comment on the smoothing factor. : 20

Q. 7(z) TS FH-GEINT @S 40 WISHidd Sia" &7 Scaed Ul el wxdl o | geaEed & ferg

A-BRL-M-NFFA 10

I

AEegs H-qEEl & gl ows A Ru omw g

T 3ETT [HA (sec) 3w ﬁﬁm

A 20 None

B 33 A

& 25 B

D 40 B

E 05 B

F 35 A

G 14 D, E

H 40 CEG

() Tyl smE Wi
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(il) dqa TH-amEaT |ET B aARyEmiead i |
(iii) AT HIRQ (1) RN wEE, (@) sEm, 9 (§) €gad el |
(iv) 39 WH=aENE e 8 sfueaw Bt e g gear 87

An assembly line is to produce 40 microwave ovens an hour. The relevant data for the

]

5

work elements involved in assembly are given below :

Work element Time (sec) Immediate Predecessor(s)

A 20 None

B 59 A

C 25 B

D 40 ' B

E 05 B

F 35 A

G 14 , D.E

H 40 C,F,G

(i) Draw the precedence diagram.
(ii) Design a balanced assembly line.

(iii) Calculate (a) idle time, (b) efficiency, and (c) balance delay.

(iv) What can be the maximum output from this assembly line ?7 25
Q. 7(b) = @R Tu Ry @ Rfmiy $7 g 3 7 smawms e S agla 9O W iE

YA H Jed@ I | | | 10

How is the domestic kitchen gas cylinder manufactured ? State the raw material, its shape

and the processes involved. 10
Q. 7(c) uw Prafar vy 57w & 30,000 w5 a@iftfe =1 &1 Hs) T@ar 81 O AW (s)

e g ard (h) w1 ogurd wr oqE 8, T ¥ 100 : 1 9@ 150 ;1 % "ew REkm

gl 2 | '

() <Al TEme @ e EOQ @ Mo @i |

(i) scaq Q, s/h U § g yw gagAsha 2 7

@iii) ¥R s/h AT W AFAT B ST 8, 99 el smew WM Q* & owmr enm ! 15

A manufacturer carries stock of an item with an annual demand of 30,000 units. The set-

up cost (s) and holding cost (h) are not known precisely, though they vary between

100 : 1 and 150 : 1.

(1) Calculate EOQ in both conditions.

(ii) How sensitive is the optimal Q to s/h ratio ?

(iii) If s’h doubles or triples, what happens to economic order quantity Q* ? 15
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Q. 8(a) UH HIMA ¥ fagiw yopX & ¥ AW T B | Yu w1 9 wifas & q uwa & b
FEAT 81 T WX YAl @ e ghiedl s FEe g g e I Friew e
T 2| Alwel W A arferepras B ommn @

qfoest W& T IS =9 (mm)
1 2 3 4
1 12.50 - 12.56 12.51 12.49
2 12.55 12.52 12.51 12.56
3 12.58 12.55  12.54 12.50
4 12.53 12.55. 12.56 12 52
5 12.54 12.53 12.51 12.59
6 12.50 12.48 12.53 12.60
7 12.52 12.53 12.51 12.55
8 12.55 12.51 12.58 12.59
9 12.53 12.54 12.51 1258
10 12.56 12.53 12.55 12.56
11 12.55 12.54 12.54 12.57
12 12.60 12.55 12.54 12.58

%o shedl 3 wifewy Paw o Poae @ A Ra wn o

| n witestt # =T dmen % R | wa feri=or W & fo
St dre et W wE | % R | quet @ waw w0
Aal o
A, A, | A, d, |D, D, | D,| D,
g 2121 | 3.759 | 1.880 | 1.128 | 0.0 | 3.686 | 0.0 | 3.268
3 1732 | 2394 | 1.023 | 1.693 |00 | 4358 | 0.0 | 2.574
4 1.500 | 1.880 | 0.729 | 2.059 | 0.0 | 4.698 | 0.0 | 2.282
5 1342 | 1.596 | 0577 | 2326 |00 | 4918 | 00 | 2.114

FT U qifeem Fome & 27 sua 99w o1 eif¥en s dEu ) 20
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A special screw is being produced on a machine. The diameter of screw is critical and
the process is to be controlled. Twelve samples of four screws each are drawn chronologically

and inspected. The data is tabulated below :

Sample No. Screw Diameter (mm)
| 1 2 3 4
1 12.50 12.56 12.51 12.49
2 1255 12.52 12.51 12.56-
3 12.58 12.55 12.54 1250
4 12.53 12.55 12.56 12.52
5 12.54 12.53 12.51 12.59
6 12.50 12.48 1233 12.60
7 12.52 12.53 12.51 12.55
8 12.55 1251 12.58 12.59
g . 12:53 12.54 12.51 12.58
10 12.56 1253 12.5% 12.56
11 12.55 12.54 12.54 12.57
12 12.60 12.55 12.54 12.58

The statistical control chart constants for some samples are as under :

No. of Chart for Average Factor Chart for ranges of
observations | Factors for Control Limits for Factors for Control Limits
in sample central

n line

A, A, A, d, D, D, D, D,
2 2.121 3.759 | 1.880 1.128 0.0 3.686 0.0] 3.268
3 1.732 2394 | 1.023 1.693 0.0 4.358 0.0 2.574
4 1.500 1.880 | 0.729 2.059 0.0 4.698 0.0| 2.282
5 1.342 1.596 | 0.577 | 2326 | 0.0 | 4918 | 0.0/ 2.114

Is the process under statistical control ? Justify your answer.
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Q. 8(b) LBM (19X Y& A=) w7 w1 frgid 2 ? LBM & &9 YA # Ugs Hed Aaudl &
ATH FATHE, SUH @ a1y | 15

What is the principle of LBM (Laser Beam Machining) ? Draw a sketch and name the

salient elements used in LBM., 15
Q. 8(c) T WelAT YHH @ YA NG @ ¢ Tead =@ A@ HNC| es A R{Re Mo

2 2 :

HIA "l &Y = ¥ 3,000

IS AT = T 4,000

LB E IR = 6 min.

ATT Ay = 90 min.

SR @ wHWIw & g Fewie c= 100, n=0.5

EERGEEVACIC] ) = 4 min.

R gREdT w9y | = 9 min. |

Determine the optimum speed, for minimum cost, for a machining operation. The data is

as follows :

Machine hour rate = T 3,000

Cost of tool = T 4,000

Machining time/job - = 6 min.

Tool life : | = 90 min.

Taylor’s equation con’fg"?'%];ants ¢= 100,n=205

Handling time/job = 4 min.

Tool changing time = O min. 15
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