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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. 

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 t~eir 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. 

'A.-'13'RL-'M-tJf 'F'F'A. 1 
xxx 



~-al 

SECTION- A 

Q. l(a) 1lit ~ ~ ITT ~ ~ C CflT st cll4"J11 50 kg i dtfl" "% GT cftcnil cfi ~ f*F~ ~ 
mT {l.il..,IMd ~I % ~ 40 kg· stcllJ:il .. I crrfl ti('l cfi ~ ~ ~ I ~ "fl1T ~ ~ P 

CflT 4R:J:J101 300 N "ijCfl ~ l'flIT °ITT ~ ~ Cfil' A dtrr B 11( m IB cf; ~ ~ 

~~ 'i:f1SfuT ~ -~ ~ I 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 

B 

OE= 0.4 m 

OD= 0.2 m 

Q. l(b) m ~ ~ ITT ~ ~ ~c cff1" ~ A, B (Tqr C 1:1"'{ wmfur ~I A ~-(CJR-C1ct>I 

3TTUR ~, B -{rm 3ITTlR ~ (Tqr CD "Q;CF mm ~I A d21°f B 1:1"'{ siRlfsMI ~ (Tqr mTr CD~ 
"('f-11 CflT >n1 ~ ~ 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 

z 
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Q. l(c) m ~~ITT~~~ arr~ UB AB'f>T ~~am~ rr:rr ~I 
ITT1 Cf>T 'liRDT arrt@ Q"m ~ ~ 3frt\cr ~~ I l 0 

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 

12 kN.m 

8 kN.m + . 

2m 

5m 

Q. l(d) ~ ~ (fm ~ fmiuT ~ ~ m ~it crIB i1ffiq1(1Cfi ~ * cpp:j'f ~ ~ crl­
~ ~ 1 ~ m wfcffi f1ifl:r cf- ~ ~-~F~i:s {l t@lf ~ # i1 RIY1C1Cfi ~ ~ 

~ f?i :S '( ~ cF1' artl~I ulCT CFIT -ITTCfT ~ ? 10 

Distinguish clearly the function of a flywheel used in I.C. ~ngines 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 

Q. l(e) (i) ~~. (fm (ii) Ztf\'1 ~ 3ITT crl- ~ ~ 1 

~ ~ crl- TIT arrt@ 1R ~ ~ (fm <S!Mll ?itl Ft;- ~ ~ cf; <ftu~ 9'tfT ¥4 i a (0 I 

m ~ ? 10 

Differentiate between (i) annealing, and (ii) tempering. 

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

during the process. 10 

Q. 2(a) ~ 27 kg ~dFW1 cf; m ~ Cfil- ~ ~ '?!- ~ cicCfiJ1:11 rr:IT i fcl1 ~ CfiT ~cl:P"i1''1-*~ 

~ ~ 380 mm~ ~ 1R i I um ~ ~ cf; -ffiq&T ~"1' ~ cpTcfT i ~ ~, 

cnm CfiTff 1.60 ~ -ITTCfT ~ I ~ 3W ~ Cfil- '3'~m:: ~ cn-;ff ~ 45° 3lPWf ~ G1fffi1 
fcl1m ~ ~ ~ 1R C1TWF ~ ~ ~ cFl' ~ if rn crrR ~ CfiT qftJ:l lOI 'filG 

~I 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. . 25 

'A- '13'RL- 'M.- iJf 'F'F'A 3 
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Q. 2(b) 12;Cfl 3 m ~ ~ m-a- 3flmfta" ~~ 1R 1N" ~ ITT cf; WTR 'l1R <11T ~ ~ 1 U"\-1 

I-qft .,,§G <ti" % d"21T Wt>'! ~~ ~ CJ11- mm ii ~ TP-TT % I ~ :qz- (Web) cf; ~ 

D 1R ~ SlRIG1<1'1 <Fl" ™ ~I "% qf( -v§G ITT~ cfi ~~ 3ITUR ~ 1 m <Fl" ~ CR 

~I 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 

I-Section 

0 
0 
N 

Q. 3(a) ma 31CJirCr cfi ~ ~ CR ~ SlRI G1<11. CJ1T '1R 130 MPa d"21T 30 MPa % I ~-~ 
~ CJ1T ~ ~ ~ w ~ 1R 3T~ x I d"21T y' cfi trN~ ~ 3fcIB1T ™ ~ I 3T~ 
x' am y', a 1 am cr2 (~ SlRici1<1l) ~ 30° cF cFl"1Jf 1R <WilClcr mn ii ~ ~ j W ~ 1R 

~ fcltffiii'{ cITT 'lft ™ ~ I E = 200 GPa am G = 80 GPa ~ I 20 

In a loaded component principal stresses at a poin_t 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 a 1 and cr2 (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 

Q. 3(b) ~ ~ mn <FT ~cllJ:tl1 100 kg~ I ~ cf;cwr 3lPhn: <FT ~clll111 30 kg% a21T ~ 

~ <B'~ ~~ 3T~ ~ 0.5 mm <Ft~ 1R ~ 1 _ l1Tn lJhr futrIT 1R ~ % ~ ~ 
~ d21T ~ 1R tl'tllfta \ilC1 wR crrft \ilC1 CfIT Ill ! {~qj 3l"Vi i I !W ~ 91@ ~ fcri" 
mn <FT ~cllJ:tl1 tfrtTI ftiilff 1R QA"ltP"ll1 ~ %, ™ ~ (i) ~ ft:ii1l cFT ~;f'"Rffil 
(ii)~ cpl- tiillf<a l"ffficF \ilC1 I mn 1400 rpm <Fl" W ~ T:J(1 m % I 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 

4 
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Q. 3 ( c) m ~ lfC!; ~ fTnn: 1iTffi if s I ~ l A2 Rlfi:T it fl· ll''if~a ~ I A I crm A2 

~ fi'rtR: ~ crm s1 ~ s2 ~ frr:R ~ ~ s2 f.i~'tll\'"ll fi'nn: ~ 1 mif ~ ~ cFI­
~ SI= 40, S2 = 30, Al= 120 crm A2 = 100 ~I tj1TI~ ~ 9'iT ~-3T1,Lffif ~~I 

s2 <ITT F1~iJ1\"JOt ~ * IBQ; CS1i.'11'tJ\of cFl- ~ Cfm qftA101 m ~ ~. 'l:ffu s1 'R 

300 N-m <:fiT csfrll'q\of ~ fum it' (111l1lT lTirr 'ITT l 20 

In the epicyclic gear train shown in the Figure, S 1 is the driver, A2 is connected to output. 

A 1 and A2 are annulus gears, and S1 and S2 are external gears, in which S2 is fixed gear. 

Given the tooth numbers of gears are S1 = 40, S2 = 30, A1 = 120 and A2 = 100, determine 

the velocity ratio of the co-axial shafts. 

Determine also the magnitude and direction of the torque required to fix S2' if a .torque 

of 300 N-m is applied in a clockwise direction to S 1. 20 

2 

Si 

Q. 4(a) m ~ lfC!; ITT -?i' ~ AB CflT ~ fu-n A, '3;~U\ -qq AD cFl" ITTrr if 1lfc1 ~ ~ 
~ ~ am <:ffi" ~ c LJ( <f>1<:1R>a i:;cp-~ ~ it' it ~ \1ftcft ~ 1 ~ A, 3 mis* 
~ it D cFi" aITT ~ fclt:rfur mn it' 25 ml s2 cFi" rITTr ~ C'Cf{UT Cfil: m ~ crG1 ~ ~ : 

(i) ~ CflT ~ ~ if 'frfuT ~ crm ('Cf{lJT 

(ii) AB 9'iT ~ ~ crm ~ ('CRUT I 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 mis towards D and an acceleration of 25 m/s2 in .the opposite direction, determine : 
(i) velocity and acceleration of sliding of bar through the swivel, 

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

A 

-+---
D. 

0.4 m 
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Q. 4(b) mg; <Mf1 3f1,-sr:ITifr ~ ~ <Mf1 ~ cfi wit' ~ cfi ~ ~;:fP:r TT-wf q:m & 7 

~ "'CfIB i::rffi11 cf; "BG~ if HSS crz:rr fut~ ~ cf; 31-1~ Cff1- ~~'11 ~ 1 

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. 15 

10 

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

composites as engineering materials. 10 

SECTION-B 

10 

What is ·underlying philosophy behind JIT systems ? Briefly describe the characteristics 

of JIT systems. 10 

10 

List the basic principles of plant layout. 10 

Q. 5(c) ~ ~ 20.05119.95 mm Cf\1" ~ ~ I ~ ~ ~ 5.03/4.98 mm cf; ~~ fil ~ ~ I ~ 

10 

Bars of length 20.05119.95 mm are in stock. From each, piece of 5.03/4 .98 mm are cut. 

Determine the lengths of the remaining parts. 10 

6 
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Q. 5( d) R1=1 ~4 WITTf cFt ~ ~ 5 0 mm ctfRf -a-2TT 100 mm ~ cF ~ Cf)q CflT ~ fcl:;-i:rr 

\J'fRT ~, 11Tm Gq-r cF11r ~ ~m cf; -sr'lilcf cF1 ~ i:rrzj ~ 

(i) ~Cf> C[fIB cB'I" ~ ~I 

(ii) ~ 40% CflT ~ ~~ 3f1,~ ii, ~ ~~-.:1a ~ fcto CfifT ~ cpiSfuT ii' 

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 corner radii : 

(i) calculate the blank diameter 

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

40%. 10 

Q. S(e) ~ mfr.:r ~ ~ ~ cf; ~ f2-~ Gq-r ~~11-fC11s1J:Ja1m cFt ~(cll~q: 1 ~ CfirT Cf>RUT ~ ? 

~ qf{!Sffa cf; ~ ~ ~ fcrmzt CfifT ~ ? ~::rif zy ~ m cFt fq\SZ ~ I 

10 

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

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

Q. 6(a) ~ ~-~ <fl- N.c. 1lITT ii' ~ fro lfin ~ ~ ~ Rcr o.9 ~ CfIT ~ 1 ~ 

cf; 3flJUT · :ci:"'q Cf>T ~ 4 mm ~ I 

(i) ~ ~ <Fl- 2.87 -mm ~ ~ ii ~ ~ ~-;:ft Cf\T >f'lRUT fcl:;!rr \ifT-lT ir1TT ? 

(ii) ~ -Bl-0 15 r.p.m. 'R ~ m ii~ ~1 \Fllfri ~ ~ ~ Gq-r >f'lRUT ~ 

CRTI' % ? 10 

An open loop 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. 

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

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

the machining operation ? 10 

?l-'B'lli- 'M-1f 'F'F?l 7 
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Q. 6(b) fu-ciT am ~Z fclf.iitfu1 IB CITTfT ~ cR m ~ ±0.24 min% I 20.00 mm~ ~"Wi!rll 
fcli:rr c:F ~;"Wcfc qfy fiJ01..-CJ ltfl\JJ'i 3llCl~llCfictlQ 0.04 -a-m 0.08 mm ~ ~ rn-m ~ ~I 
("l

0

dllSl\Jl'iCfi fJJOJ..-Cllm\51"'1 ~~ ~ ~ ~ fyf ~ ~ (~ ~ W CW Cflll' ~ ?) I 

10 

The process capability of machines manufacturing holes and shafts is ±0.24 mm. 

The assembly requirements for the holeishaft, of nominal dimension 20.00 mm, are of 

clearance between 0.04 and 0.08 mm. Devise the complete scheme (state what it is?) so 

that satisfactory assemblies are made. 10 
Cun1ulo.tivo clislribu t:;on functlon for the standard. normul distribution (SND) 

N(O:l} 

~ 
0 '[\ +co 

z 

For the SND, the table gives the cdf 
vah,ie at z, that is 

fz N(O, l)dz 

z I O·OO .0·01 0 ·02 0·03 0·04 0·05 0·06 0·07 0·08 0·09 

-3·5 

-:H 
- 3·3 

- 3·2 

0·00023 

0 ·00034 
0·00048 

0·00069 

0·00022 
0·00033 

0·00047 

0:00066 

0 ·00022 0·00021 0·00020 0·00019 
0·00031 0·00030 0·00029 0·00028 
0·00045 0·00043 0·00042 0·00040 

0·00064 0·00062 0·00060 0·00058 

0·00019 

0·00027 

0·00039 

0·00056 

0·00018 0·00017 0·00017 

0·00026 0·00025 0-00024 
0 ·00038 0·00036 0·00035 

0 ·00054 0 ·00052 0·00050 

- 3 ·1 0·00097 0·00094 0·000!10 0·00087 0·00085 0·00082 0·00079 0·00076 0·00074 • 0:00071 

-3-.0 

- 2'9 
- 2·8 

-2·7 

-2·6 

-2·5 

- 2·4 
-2·J 

- 2·2 

-2·1 

-2·0 

- i'9 

- 1·8 

- 1·7 

- 1·6 

- 1·5 

-H 

.:.1 .3 

- 1·2 

- 1·1 

- 1·0 

-0·9 
-0·8 

-0·7 

- 0·6 

-0·5 

-0·4 
-0·3 -

- 0 ·2 

- 0·1 

··O·O 

0 ·00135 

0·0019 

0·0026 

0·0035 
0 ·0047 

0 ·0062 
0·0_082 

0·0107 

0 ·0139 

0·0179 

0·0221! 

0·0287 

0 ·0359 

0·04<\ 6 

0·0548 

0·0661! 

0·0808 

0·0968 

0·1151 

0·1357 

0·1587 

O·l!l4 I 
0 ·2119 

0·2420 

0·2743 

0·3085 

0·3446 

0·3821 

0 ·4207 

0·4602 

0·5000 

0·00131 

0·00 18 

0·0025 

0·0034 

0 ·004 5 

0·0060 

0·0080 

0·0104 

0 ·0136 

0·0174 

0·0222 

0·0281 

0·0351 

0·0436 

0·0537 

0·0655 

0·0793 

0·0951 

0· 11 3 1 

0· 1335 

0·1562 

0· 1814 
0·2090 

0·2389 

0 ·2709 

0·3050 

0·3409 
0 ·3783 

0·4 168 

0·4562 

0·4960 

000126 

0·0017 

0·0024 

0·0033 

0·0044 

0·0059 

0·0078 

.0·0 102 

0·0132 

0·0170 

0·0217 

0•0274 

0 ·0344 

0·0427 

0·0526 

0·0643 

0·0771! 

0·0934 

0· 1112 
0 · 1314 

0·1539 

0·1788 
0·2061 

0·2358 

0·2676 

0·3015 

0 ·3372 
0·3745 

0·4129 

CJ.4522 

0·4920 

0 ·00122 

0·0017 

0·0023 

0 ·0032 

0·0043 

0·0057 

0·0075 

0·0099 

0·0129 

0·0166 

0 ·0212 

0·0268 

O·O:i36 

0·041 8 

0·0516 

0·0630 

0 ·0764 

0·0918 

0"1093 . 
0·1292 

0· 15 15 

0 ·1762 
0·2033 

0·2327 

0·2643 

0·2981 

0·3336 

0·3707 

0·4090 

0·441!3 

0·4880 

0·00118 

0·0016 

0:0023 

0·0031 

0·004 l 

0·0055 

0·0073 

0·0096 

0·0125 

0 ·0162 

0 ·0207 

0·0262 

0·0329 

0·0,409 

0·0505 

0·0618 

.0·0749 

0·0901 

0·1075 

0.·1271 

0·1492 

0·1736 
0·2005 
0·2297 

0·2611 

0·2946 

0·3300 

0·3669 

0·4052 

0·4443 

0·4840 
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0·0016 

0·0022 

0·0.030 

0·0040 

0 ·0054 

0·0071 

0·0094 

0·0122 

0·0158 

0·0202 

0·0256 

0·0322 

0·0401 

0·0495 

0·0606 

0·0735 

0·0885 

0·1057 
0·1251 

0·1469 

0·1711 
0· 1977 
0·2266 

0·2578 

0·2912 

0·3264 

0·3632 

0·4013 

0·4404 

0-4801 

0·00111 

0·0015 

0.·0021 

0·0029 

0·0039 

0·0052 

0·0069 

0·0091 

0·0119 

0·0154 

O·Olrf 

0·0250 
0·031'4 

0·0392 

0·0485 

0·0594 

. 0 ·0721 

0·0869 

0· 1038 
0· 1230 

0·1446 

0·16SS 

0· 1949 
0·2236 

0·2546 

0·2877 

0·3228 

. 0·3594 

0 ·3974 

0·4364 

0·4761 

0·00107 

0·0015 

'0·0021 

0·0028 

0·01;>38 

0·0051 
0-()068 

0·0089 

0·0116 

0·0150 

0·0192 

0·0244 

0·0307 

0 ·0384 

0·0475 

0·0582 

0·0708 

0 ·0853 

0·1020 
0,1210 

0·1423 
0·1660 

0·1922 

0·2207 

0·2514 

0·284 3 

0·3192 

0·3557 

0·3936 

0·4325 

0·4721 

0·00104 

0·0014 

0 ·0020 
.. 0·0027 

0·0037 

0·0049 

0·0066 

0·0087 

0·0113 

0·0146 

0·0188 

0·0239 

0·0301 

0·0375 

0·0465 

0·0571 

0 ·0694 

0·0838 

0·1003 
0·1190 

0·1401 
0·1635 
0·1894 

0·2177 

0·2483 

0·2810 

0·3156 

0·3520 

0·3897 

0·4286 

0·4681 

0·0010'0 

0·0014 

0·00 19 

0·0026 
0·0036 

0·0048 

0 ·0064 

0·0084 

:O·Ol 10 

0·0.143 

0·0183 

0·0233 

0·0294 

•0·0367 

0·0455 

0 '0559 

0·0581 

0·0823 

0·0985 
0·1170 

0·1379 
0·16 11 
0·1867 

0·2148 

O·Q451 

0·2776 

0·3121 

0 ·3483 

0·3859 

0·4247 

0·4641 



Cumulative distribution function Coe t11c s t11ndard normnl dir:tr!bution (SND) 

~--zc.-.......,.o~·O~O"-~~O~·o ....... 1~_,,,~0~·0~2~~~0-·0~3;__~......;0~·0~4'--~~0,~·0~5'--~--'0~·q.~6~~-0~·.0~~7~~-0~·~0~8~~-0~·~0~9~ 
+ O·O 0·5000 0·5040 0 ,5080 0·5120 0·5160 0·5199 0·5239 O·S279 0·5319 0·5359 

+ O·l 0·5398 0·5438 0·5478 0·5517 0·5557 0·5596 0·5636 0·5675 0·5714 0 ·5753 

+ 0 ·2 0·5793 0·5832 . 0·5871 0·5910 0·5948 0 ·5987 0·6026 0·6064 0·6103 0·6141 

+ 0·3 0·6179 0•6217 0·6255 0·6293 0 ·6331 Q.'6368 0·6406 0·6443 0·6480 0·6517 

+ 0·4 0·6554 0·6591 0·6628 0·6664 0·6700 0·6736 0·6772 0·6808 0·6844 0·6870 

+ 0 ·5 0·6915 0·6950 0·6985 0·7019 0·7054 0·7088 0·7123 0·7157 0·7190 0·7224 

+ 0·6 

·• 0·7 

+ 0·6 

+ 0·9 

+ l·O 

+ l·l 
+ 1·2 

+ 1·3 

+ 1·4 

+ l·S 

+ 1·6 

+ 1·7 

+ 1·8 

+ 1·9 

+ 2·0 

+ 2· 1 

+ 2·2 

+ 2·3 

+ 2·4 

+ 2·5 

+ 2·6 

+ 2·7 

+ 2·8 

+ .2·9 

+ 3·0 

+ 3·1 

+ 3·2 

+ 3·3 

+ 3·4 

+ 3·5 

0·7257 

0·7580 

0·7881 

0·8159 

0·8413 

0·8643 

0·8849 

0 ·9032 

0·9192 

0·9332 

0·9452 

0·9554 . 

0·9641 

0·971~ 

0·9773 

0·9821 

0·9861 

0·9893 

0·9918 

0 ·9938 

0·9953 

0·9965 

0·9974 

0·9981 

0·99865 

0·99903 

0·99931 

0'99952 

0·99966 

0·99977 

'A.- 'BU-'M-'l'f 1F'F'A 

0 ·7291 

0·7611 

0·7910 

0·8186 

0 ·8438 

0·8665 

0·8869 

0·9049 

0·9207 

0·9345 

0·94.P3 

0·9564 

0·9649 

0·9719 

0·9778 

0·9826 

0·9864 

0·9896 

0·9920 

0·9940 

0·99!)5 

0·9966 

0 ·9975 

0·9~82 

0·99~69 

0·99906 

0·99934 

0·99953 

0·99967 

0·99978 

0·732.4 

0·7642 

0·7939 

0·6212 
·0·8461 

0·8686 

0·8888 

0·9066 

0·9222 

0•9357 

0·9474 

0·9573 

0·9656 

0 ·9726 

0·9783 

0·9830 

0·9868 

0·9696 

0·9922 

0·9941 

0·9956 

0·9967 

0:9916 

0 ·9983 

0·99874 

0 ·99910 

0·99936 

0·99955 

0·99969 

0·99978 

0 ·7357 

0·7673 

0·7967 

0·8238. 

0·8485 

0·8708 

0·8907 

0 ·9082 

0·9236 

0 ·9370 

0 ·9484 

0·9582 

0·9664 

0·9732 

0 ·9788 

0·9834 

0·'9871 

0 ·9901 

0·9925 

0·9943 

0·9957 

0·9968 

0·9977 

0·9983 

0·99878 

0 ·99913 

0·99938 

0·99957 

0·99970 

0·99979 

0·7389 

0·7704 

0 ·7995 

0·8264 

0·8508 

0·8729 

0 ·8925 

0·9099 

0·9251 

0·9382 

0·9495 

0·9591 

0·9671 

0·9738 

0 ·9793 

0 ·9838 

0·9875 

0·9904 

0·9927 

Q·9945 

0·9959 

0·9969 

0·9977 

0·9984 

0·99882 

0·99915 

0·99940 

0·99958 

0·99971 

0·99980 
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0 ·7422 . 

0·7734 

0·8023 

0·8289 

0·8531 

0·8749 

0 ·8944 

0·9115 

0·9265 

0·9394 

0·9505 

0·9599 

0·9678 

0·9744 

0·9798 

0·9842 

0 ·9878 

0 ·9'906 

0·9929 

0·9946 

0·9960 

0·9970 

0·9978 

0·9984 

0·99886 

0·99918 

0·99942 

0·99960 

0·99972 

0·99981 

0·7454 

0·7764 

0·8051 

0 ·8315 

0·8554· 

0·8770 

(HJ962 

0·9131 

0·9279 

0:9406 

0 ·9515 

0·9608 

0·9686 

0·9750 

0·9803 

0·9~46 

0·9881 

0·9909 

0·9931 

0·9948 

0·9961 

0 ·9971 

0·9979 

0·9985 

0·99839 

0·99921 

0 ·99941 

0·99961 

0·99973 

0·.99981 

0·7486 

0·7794 

0 ·8079 

0 ·8340 

0·8577 

0·8790 

0·89$0 

0 ·9147 

0·9292 

0·9418 

0·9.525 

0·9616 

0·9693 

0·9756 

0 ·9sos 

0·9850 

0·9884 

0·99 11 

·0 ·9932 

0·9949 

0·9962 

0·9972 

0·9979 

0·9985 

0·99893 

0·99924 

0 ·99946 

0 ·99962 

0·99974 

0·99982 

0·7517 

0·7823 

0·8106 

0·8365 
0·8599 . 

0·8810 

0·8997 

0·91.62 

0 ·9306 

0·9429 

0·9535 

0·9625 

0 ·9699 

0·976I 

0·9812 

0·9854 

0·9887 

0·9913 

' 0·9934 

0·9951 

0·9963 

0·9973 

0·9980 

0·9986 

0·9989 6 

0·99926 

0·99948 

0·99964 

0·99975 

0·99983 

0·7549 

0·7852 

0·8133 

0·3389 

0 ·8621 

O·BB30 

0·90 15 

0·9177 

0·9319 

0·9441 

0·9545 

0·9633 

0·9706 

0·9767 

0·9817 

0 ·9857 

0 ·989 0 

0 ·9916 

0 ·9936 

0·9952 

0·9964 

0·9974 

0·9981 

0·9986 

0·99900 

0·99929 

0 ·99950 

0·99965 

0·99976 

0·99983 



Q. 6(c) ~ R~!ff (fm ~g Cf\T ~ ~- ~ ~ f~-~1 ~1T Cf\T {@fil?t crr::r~ 
(i) ~/~ (f2-1T t:ITTT/w:r:T Cf\T 3Titzcr ~ I 
(ii) ~ ~' (1Tq1 ~ NdT ~ I 
(iii) c:m:T, cil~2'dl ~ ~ it; 3f:b~ 4ftJ:J1Uff Cf>l ~ ~I 
(iv) silGJCf~H ~1 "f2:i~ ~1 ~ cRr f':r;:1 ~ ? 10 
Sketch the set-up for spot welding showing details of power input and electrodes : 
(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 ? 10 

Q. 6(d) ~ cf! ~ ~' fcl1m ~-~ ~ Cllfd~Cf1 ~ 1lfrr Cf>1 ~ ~ 

~lfu<fll 

~ l=fTTf 3NcYr ~ ~., ~ 3J1TfQ 

mn- (~) 350 440 450 460 495 510 

lTITf ~ cF ~ ~1,~ >=fm. 400 ~ m I 
~ 1lfrr-~1+:rrr:r cf; ~ 'i:l'l:t:11aiCf1"1 ~., fcrfu Cf\T ~ ~ ~ ~ W1'IB'1 
0.2 ~I ~ . 

(i) ~ cf; ~ 3l1,zj1 ~ Cffl- 1JlJFfT ~ I 
(ii) ~1 ~Cf{ kuJufi ~I 20 

The following table gives the monthwise actual demand of units of some product : 

Table 

Month March April May June July August 

Demand (units) 350 440 450 460 495 510 

The forecasted demand for the month of March was 400 units. 
The firm uses exponential smoothing method with smoothing factor 0.2 to forecast demand. 
(i) Calculate the tracking signal for the model. 
(ii) Comment on the smoothing factor. 20 

Q. 7(a) ~ fP"irCJ 14hF1 ~ 40 iJl<t;9hl~c:i ~ Cf\T J,q1c;4 1Jfc1 'i:fcr ~ ~I fP"JrCJll:ll\il'=r cf; ~ 

3i1Cl~l1Cf1 m-~ * ~ ~ m fu!: ~ ~ : 
cp-n:f arqlfq ~ (sec) 

A 

B 

c 
D 

E 

F 

G 

H 

(i) ic:fsic;!lf ~ ~I . 
~ -'B'RL-'M.-'lf 'F'F~ 

20 

55 

25 
40 

05 • 
35 

14 

40 

i1Cfi i ~\;! ;;~r<fl 

None 

A 

B 

B 

B 

A 

D,E 

C, F, G 

10 
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(ii) tl~ffla ffJ=J.-Clllll-'Ff ~ cFJ-~ ~I 

(iii) lfCTA1 ~ (31) ~ B11<l, (~) G"~, "Cl"~ (~) ~ tfT I 

(iv) W (>p•j.-qil!l\Jl'i ~ # ~ ~ ~ t?f ~ ~ ? 25 

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

work elements involved in assembly are given below : 

Work element Time (sec) Immediate Predecessor(s) 

A 20 

B 55 

c 25 

D 40 

E 05 

F 35 

G 14 

H 40 

(i) Draw the precedence diagram. 

(ii) Design a balanced assembly line. 

None 

A 

B 

J3 

B 

A 

D,E 

C,F,G 

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

(iv) What can be the maximum output from this assembly line ? 25 

Q. 7(b) . ~ ~ itu RlRts{ CfiT ftjf.1~fo1 ~ mar ~ ? 3ll'l!illifl wq ~· ~ (f21T ~ 

~<FT~ ~I 10 

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

and the processes involved. 10 

Q. 7(c) ~ ITTfur ~ ~ -cF 30,000 ~ ct>°!" qffefcp liTTr CfiT ~ ~ ~ I ~~ ffi7Rf (s) 

~ 'ITT\UT ffi7Rf (h) 91T <:j"~q ~ m %, 1RTfq it 100 : 1 (f21T 150 : 1 cF ~ell ftj:qffta 

Ndr ~ I 

(i) G);:fl ~3TI ~ ~ EOQ Cfi'1" 1f1Tm . ~ I 

(ii) ~ Q, s/h 3f1,'1Td # ~ m fl·~c;·P~DC1 ~ ? 

(iii) ~ s/h ~ "ll"T J1'i~'i I m \ifIBT ~. ~ f?!aclJl1l 3ITTw liTIIT Q* CfiT Cfm mm ? 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. 

(i) 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 

1l-'ll'RL-'M-tlf 1F'F'A 11 
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Q. 8(a) ~ ~ ~ ~ m cfi ~ ~rrrq: U1IB ~ 1 :q'-:q- CfiT ct1m ~ ~ er~ "9Sfi11 ct>l- ~tif?ia 

CR"'1T 'g I ~ -=ciR ~ cF ~ ~ ~BR ~ ~ g <f2-TT ~ Rfta-"TUT ~ 
-.;> 

1TlTT ~I ~ ~ ~ dluYlCfl lttt<G: ~ 1TlTT ~ : 

stfa~~y ~ ~ ozrrn (mm) 

1 2 3 4 

1 12.50 12.56 12.5 1 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 12.58 

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 

n siRt~~iT it f.!14'5401 ~ ~ ~ l1tir 00 f.:Fi'5401 mr ~ ~ 
y el11IT ct'I" 3lhra-~ <TiT ~ ~~ ~ cfi 'RIB CfIT w 
~ ~ 

AI A2 A3 d2 DI Dz . D3 D4 

2 2. 121 3.759 1.880 1.128 0.0 3.686 0.0 3.268 

3 1.732 2.394 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 2.326 0.0 4.918 0.0 2.114 

20 

12 
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I 
I 

I 
j 
1 

I 

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 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 12.58 

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 

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 

Ai A2 A3 d2 Di Dz D3 D4 

2 2.121 3.759 1.880 1.128 0.0 3.686 0.0 3.268 

3 1.732 2.394 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 2 .326 0.0 4.918 0.0 2.114 

Is the process under statistical control ? Justify your answer. 20 

'.ll-'1J'RL-'M-1'f 'F'F'.ll 13 
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What is the principle of LBM (Laser Beam Machining) ? Draw a sketch and name the 

salient elements used in LBM. 15 

Q. 8(c) ~ ~1 ~ cf> ~r:rcr:f ffimf cf> ~ ~zcm ~ ~ ~I ~ m ~ ~ 
~ : 

z 3,000 

~ 4,000 

~1 ~/~ = 6 min. 

~ ~ 90min. 

Zm if; <"P=f1Cfi<o1 ~ fuiz Plllaic:p c = 100, n = 0.5 

4 min. 

9 min. 15 

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

as follows : 

Machine hour rate 

Cost of tool 

Machining time/job 

Tool life ;e. 

Taylor's equation com.1ants 

Handling time/job 

Tool changing time 

~ 3,000 

{ 4,000 

= 6 min. 

90 min. 

c = 100, n = 0.5 

= 4 min. 

9 min. 

14 
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