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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read ecach 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 piven
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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SECTION—A
Q. W(a) = TEme T G A "ew ¢ woAry 50kg € @0 9g 9 4Ot & fig fed Je

T HUIRT B WE W@SE 40 kg TEWA AW TE H FUL [ Bl AT @M @ WA P
FT AR 300 N T& §gHT W OBl 99 TE K AT B U ¥IV w39 & R smEwe
g Tofur oiE W@ W) - 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 spoo! slips at A and B when

the magnitude of applied force P is increased to 300 N. 10
of e - ‘
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Q. 1(b)
AT B, BATR YR 8 T CD UH 9 81 AT B 9 vl s gar am CD #
T H WA WR SN ' . 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
A-BRL-M-NFFZ 2
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Q. 1d)

Q. 1(e)

Q. 2(a)

BA-BRL~M-NFFA 3

gYF W7 AT LW @El HTEVe go S1E qAEY | 10
The bending moment diagramm for a simply supported beam AB is shown in Fig. below.
Sketch the loading diagram and 5.F. diagram of the beam. 10
- 12 KN.m
A B
8 kN.m /

. n :

siaasT SOl o AitAE foRw we ¥ Wi 1 A Tiuirs 9w 6 Fl A 98w
Tee SR | o g wh Prftm @y sg-fakisd W S9Ar # ol W e
RISt 91 @1 e oier I B g 7 10
Distinguish clearly the function of a flywheel used in 1.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 7 10
(i) sTfler, @ (i) SURA sy & T g

T uEA] B TTT e 1R FafEg SR aor sy & o 799 3 30T a0 s9a
R 10
Differentiate between (i) annealing, and (i) tempering.

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

during the process. ’ 10.

& 27 kg weud & [0S d/e & T od § U8 Jear T B 1E ded @ geaH-de
Fhorh ¥ 380 mm BT QU U B | U AH Feh B OHUT YA QlAd FLal & a9 I
Sl Fie 1.60 THS BT € | A G AP B FENH W WA AXE 45° I /Al
I S T B o A M 1o o B e B T e A T e e e
T | ' , 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 1s 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
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Q. 3(a)

Q. 3(b)

[-ait=eg &1 8 dm el el el & omm ¥ REmmomn 21 5@ 4T (Web) B faeg
D 7T geq giiael F wE FRQ 08 9R=U< 47T @ qled SR # 1m w g w0
8 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 ar¢ 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

Z
|
|
l

g

200

B

I-Section

witq wagg & [l fovg T qer wiiedl & w130 MPa 9ar 30 MPa 3 | Hie-afraa
9 @ YA FG B T famg uT o x' 9l y'® WIUE Uioeel sEel W i | s
X' Ty, o, T o, (& TRaa) & 30°F F07 9¢ Iomed Rew F A9 1@ g W
geg fagfedl &1 o wd FIRC1 E = 200 GPa 93 G = 80 GPa ehfwul 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 o, 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
U @Agd AT FH FHH 100 kg B 1 THE Haw aHET AT Fe0HH 30 kg B aUT W
Tecd &% Ui A% F 0.5 mm F T uT 31 Wie gfw Rl 9x qid & R e
T FAr B UK FANG 9 aNA A 9 @ el J9 B | g5 T 4] gy iF
AlTX &1 gemmE qidl Runl 9 uewaE dfed &, wa A () weus Raw @ g
(i) ®f & @@ wfow s@1 "ex 1400 pm ® Td ¥ =A@ @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 transmiited 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 (i1} dynamic force transmitted to the floor. The
motor is operating at a speed of 1400 rpm. : 10
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Q. 4(0)

Q. 4(c)

Q. 5(a)

Q. 5(b)

Q. 5(c)

arg WA s $ o W de & el qma & fau atedy poeas am g0
g e A F wed FOHSS T RHa o . & se{ymial o gear wieg |
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
duw werd w0 B 7 Woae werdl & ddifrod) womt # o werdf & wed A @ ud
Sl T Feerel AU | 10
What are composite materials ? Enumerate the advantages and limitations of the use of

composites as engineering materials. 10

g
| SECTION—B

NTwefy & 0 Flka ofF a0 2 7 NT vafld 3 afd@ei =1 @87 § goiq i)

| 10

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

of JIT systems. ‘ 7 10
GRENEIE ol i G R AL i U IR 10
List the basic principles of plant layout. : 10

wha ¥ 20.05/19.95 mm #H 9% ¥ vF A ¥ 5.03/4.98 mm B AT 1 M F | HW
g9 THsh #F daR 9@ A 10

Bars of length 20.05/19.95 mm are in stock. Frem each, piece of 5.03/4.98 mm are cut.

Determine the lengths of the remaining parts. 10
A-BRL-M-NFFA 6
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Q. 5(e)

Q. 6(a)

TAT E, WETE 997 S @ Bl & uue el qued AiEd g9

(i) =A% =E S AT B | |

(ii) ﬁ40%m Afemmas = ﬁwﬁ,ﬁﬁﬁﬁﬁmﬁﬁwwmﬁ
Te @l Husq [bar ST a6 B 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 .corner radii :

(i) calculate the blank diameter

(i1) decide whether it can be drawn in a single draw, if maximum reduction permitted is
40%. | e 10

7w AehA fhe e gyse @ fow wge g qem-Temasl # e e oam e g7
g wiReRRl & A @) B Bud sm F 2o ¥ B 9w @1 ewe SRy
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

w fAga-od 1 N.C. 73 § uw wewr Hiex & Ryl ey 0.9 Rl @ 8wl

& AT T F AT 4 mm F |

(i) 4R SR 2.87 mm IF T B T@ fad e w1 gAwr fw s e 7

(i) = MTX 15 r.p.m.q'{?fﬁiﬁe“raamﬂ:ﬁfwm F TR GRS TAT GHRO =X
T B 7 : 10

An open lbop 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 ?

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

the machining operation ? _ : 10
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Q. 6(b) (BEl Gur fyz fAfrETn FTT Tl AT 0 WHET & £0.24 min € 1 20.00 min @ §HT

far & fos/dez 91 Gr-aEeE AEeTEET 0.04 @7 0.08 mm ® i daeTer Hl B
FOTTSE GEEEET T @ o ue g deAT sad (Fse #i oA w49 8 7))
i0

The process capability of machines manufacturing holes and shafis 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 Tuncktion for the atandard nesmal distribution (SND}

For the SND, the table gives the cdf
value at z, that is

0, 1z

+ oo

z a-00 001 02 003 0-04 03 0-06 007 003 0-09
-35 0-00023 000022 000022 000023 0-00020 (@0C0L19 (-OCOI9 000018 Q00017 (00017
-3 000034 000033 000031  (-00030 000029 ©-00028 0-00027 000026 000025 0-00024
~33 0000483 000047 000045 (-00043 G-00042 Q00040 0-00039 000038 O00036 000033
- 32 0000GY  (U0066 000064 000062 000060 0-00058 0-00056 000054 000052 Q00050
-31 000097 0-00094 0-0009C  G-00087 G-QDOBS 00082 C-00079 000076 - 0-00074 G-00071

- 30 0-00135 0001314 000125 000122 0-001i8 Q00114 Q00111 0-00107 0-00104 000100
29 | ogore 00018 00017  00GOL7 00016 00016 00015 0001 00014 00014
-3-8 0-00206 0-0025 0-0024 -0023 {:0023 00022 Q0021 *0-0021 70020 G-0019
- 29 00035 0*0!_334 00033 00032 00031 0030 0-0029 Q-0028 - 00027 ¢-0026
-6 00047 0-5045 0-0044 G-0043 0-00471 0-0040 0039 Q0038 0-0037 0-0036

‘ —-2-5 0-0062 60060 0-0059 0-0057 0-0055 00054 0-0052 00051 00049 0-0048
~24 | 00082 Q0080 00078 00075 00073  0-007¢ 00069 00068 00066  0-0064
-2a3 } 00107 o00l0d 0102 000YD 0096 00094 00091  OGO8%  OOGBT 00084
~22 ) 00135 00136 00132 00129 00125 00122 00119 00116 00113 00110
~21 | 00179 00174 00i70 QU166 00162  Q0I58 Q0154 00150 00146 00143

.20 | 002200 00222 06217 00212 00207 00202 00197 00192 00188 00183
S -1 | 00287 00281 0274 00268 00262  0-0256 00250 (0244 00239 00233
~1¢ | 00356 00351 00344 00336 00329 00322 00314 (D307 00301 00294
~17 | 00446 00436 00427 00418 00400 00401 00332 00384 00375 00367
~16 | 00548 00537 00526 00516 00505 00495  (F0485 00473 00465 00455

- 15| 00Ge8 00655 C-0643 06630 0-0618 0'0666 0-0594 Q-0582 0-0571 00559
-~ 14 | 00808 00793 0778 00764 00749 60735 | . DO721 0-0708 0-0694 0-0581
= i'S 0-0SGHR 00951 0-0934 Q0913 00901 008385 4-0869 00833 0-0838 0-0823
12 ] ¢1i51 0-1131 91112 0-1093  0-1075 0-1057 O 1038 0-1020 0-1003 C-0985
-1 0-1357 0-1335 0-1314 | 01292 01271 0-1281 01230 01210 01150 01170

- 10} 01587, 0-1562 01539 01515 0-1492 01469 01446 01423 01401 0-1379
-09 0-1841 Q1B14 0-1788 01762 01736 01711 1685 0:1660 0-163% 0-1611
-08 | 62119 0-2050Q 02061 02033 6-2005 0:1977 0:1949 Q-1922 0-1894 0-1867
-7 | 0-2420 02389 023588 0-2327 02397 0-2266 02236 0-2207 02177 02148

-06 | 02743 02709 02676 02643  026%1 02578 09546 Q2514 02483 (02451

-0 0-3085 0-3050 @3015 02981 02946 2912 0-2877 02843 02810 02776
~ 04 03446 0-3409 03372 0-3330 0:330G 0-3264 03228 03192 03156 03121
-0-3.{ 03821 J-3783 0-3745 Q-3707 -3669 0-3632 0-3594 0-3557 03520 0-3483
-0z | 04207 0-4168 0-4129 4090 0-4052 0-4013 03974 0-3936 03897 02859
-~ 0% ] 04602 0-4562 ¢-4522 0-4483 04443 G-4404 - 04364 043125 04286 4247
= Q-0 | _§-5000 04560 Q1920 0-4880 0-4840 94801 04761 04721 02681 0-4641
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Cumulative distribution function for the standard pormal dintribution {SHB]

000 T 003 304 005 0-06 007 0-08 00

+00 | 05000 5040 O:S050 045130 05160 5100 (5239 05279 05319 05350
Yo | 05398 05438 05478 05517 05557  0-5506  0-5636  0-5675 05714 05753
+02 | 05793 05832 95871 05910 05948 05987  0-60%6 (6064 06103 (6Lal
«03 | 06179 06217 06255 06293 06331 (6368 (rG406 06443 06480 OGSIT
+04 | DE554  O-6591 06628 06664 06700 O-6736 06772 06800 O6HI4  OGBTO
+03 | 06915 06950 06985 07019 07054 07085 07123 (7157 07150 07224

2]

+0-6°| 0-7257 0-7291 -732¢ 0-7357 0-7389 07442, 07454 07480 07517 07549
Q7 0-7530 07611 97042 7673 07704 07734 07764 07794 0-7823 07852
+ 08 7881 07910 Q-7939 7967 Q79498 0-8023 Q-BO31 8079 08100 03133
9 08159 81856 Q-6212 0-8230, 0-8264 G-8289 08315 B340 0-3365 0:3389
+ 10 8413 0-3438 ‘0-8441 8485 0-3508 0-8531 08554 0-83TT 0-3599 08621

+ 11 0-8643 0:8665 - 0-5G86 3-8708 08729 0-B749 08770 0-8790 0-8810 G-8830
1-2 0-884Q Q-886% 0-8888 0-8907 0-8925 08944 0-5262 08580 0-BI97 09015
13 09032 09049 (9066 Q9082 0-9099 09115 G-9131 0-8147 09162 o177
I4 09192 9207 09222 09236 09251 0-9265 09279 0-9292 023006 Q5319
1.5 0-5332 09345 Q9357 G-9370 0-9362 09394 0:9406 0-9418B 09429 09441

+ 4+

1o 00452 00463 09474 G-2484 02495 09503 9519 09525 09535 09545
17 09554 - 09564 09573 0-9582 0-9591 0-95499 09608 0-9616 09625 02633
1-8 0-9641 09649 09650 0-9664 09671 09678 09686 0-9693 0-9699 09766
19 | 09713 0-9719 09726 0-9732 o-9738 0-9744 09750 09736 o761 @-9767
+20 § 09773 09778 0-9783 0-9788 09793 09798 09803 09808 0-9512 09817

+ o+ o+ o+

+ 201 0-9821 09826 - 0-9830 0-9334 09838 0-4B42 09846 09850 09854 09857
+2:32 | 00861 09864 0-9868 09871 0-9875 0-9878 09581 9684 09387 0-89890
+2-3 0-9893 0-9896 09696 0-3901 09944 09906 09909 0991 09913 09%16
+24 | 0-9918 9920 09923 0-9925 09927 09929 09931 09932 '09934 09936
+2:5 | 09938 ‘ 09940 09941 0-9943 09945 0-9945 09943 0-9949 09951 09952

+2:6 | 009953 Q-9955 09956 Q9957 09950 09960 09961 0-9962 0-59G63 09964
+ 27 } 39965 09966 G:9967 9968 08969 8270 08971 09572 09973 0-9974
+28 ) 09974 09975 09976 09977 0-9977 09978 09979 9979 0-9980 0098}
+2-9 ¢ 09981 0-9982 09983 0-9983 0984 0-9984 09985 0-9985 09986 0-99806
+ 30 | O-99B63 0‘9-9869 099874 (-99878 0-99882 099880 099839 099893  0-99896 099900

+ 31 099903 099906 099910 G$-99913 099915 099918 099921 0999324 (99926 (99929
+ 3.2 | 099031 099934 099936 099938 99940 099942  0-59944 (99946 009948  0-99350
+3-3 | 099952 099953  0-09955 0-99057 Q99958 099260 (98961 0-99362  0-99964 099965
+ 34 0-99966  0-99967 (99369 099970 099971 009972 099973 099974 009973 0-90078

+3-5 ] 099977 099978 099978 095979 0-99980 099981 099981 (99982, (39983  £-99933
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(i) FA/GEHT TAT G/EH W IE W |
(i) TIvT HOT, TOT FH FAT
(iii) ar, aleedl ud qWg R A dRael @ g s
(iv) U= Avsd 0@ Fesd W @4 e 27 10
Sketch the set-up for spot welding showing details of power input and elecirodes :
(i) Draw the force/time and current/time diagrams.
(i) Explain how heating takes place.
(ii1) Indicate order of magnitude of current, voltage and time.

(iv) How projection welding is different from spot welding 7 10
Q. 6(d) "= & T aiferm, Bhdl STE-TEE @ ardtas AifEE din ey wmid @
ATCART
HEMAT w4 st HE LGl oqells | SEQ
T (TED) 350 440 450 - 460 495 510

g A & g gEigmia AT 400 wEe o |
FOAl A-gATAE F Ol T aRae [l w yen wRdl @ REeT giaaT o

0.2 81
(i) whiest & T yaca ®da @ A Sl
(i) wATdT i g el sl 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.
(1) Calculate the tracking signal for the model.
(11) Comment on the smoothing factor. : 20

Q. 7(a) TH THAHIGT AT 40 WEHEAE HET K IR U HeET F 8 | WHAEEET § feg
HFgueh Fid-fmal F Hewg &nwg e kg o §

FE AT HHO (sec) Eaes Eﬁﬂ"@ﬁﬁ

A 20 None

B 55 A

C 25 B

D 40 B

E 05 B

F 35 A

G 14 D, E

H 40 C,FEG

(@) el s Wit

A-BRL-M-NFFA 10

M

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Ediidaffifiic® T9-aate egT ®) yefoud Sy |

(iii) ToAT Y (31) @ wew, (@) su, qdl (F) '@gad S|

(iv) € "H-amTaT oed 9 afsan oty @oq @) @@ 207 25
An assembly Jine 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 None

B 55 A

C 25 B

D 40 B

E 05 B

F 35 A

G 14 , D, E

v 40 C,F G

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

(i11) 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) =g, s tw faRisy @ RFmir F7 €@ 8 7 wmawms vered SEE empld qu geiua

QAT HI STE I | | _ 10

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

and the processes involved. 10
Q. 7(¢) ws tmlfar 5l 5 & 30,000 el &1 aiftte =7 #1 qe® TEAm B O A0 (s)

T g @ (h) ® gensd W el B g ¥ 100 ;1 99 150 ;1% Wy fefew

gl B ‘

() AT wems & forw EOQ &t worAr whifen |

(i) Fean Q, s/h IAId § g ger ddgaelia B 7

(i) =i s/ha‘lg—rnmiﬁ——rg——ﬂéfrwé‘, = fhaeud] sneer @M Q* w1 F oBRm ! 15

A manufacturer carries stock of an item with an annual demand of 30,000 uiits. 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.

(i1) How sensitive is the optimal Q to s/h ratio ?

(iif) If s/h doubles or tripies, what happens to economic order quantity Q* ? 15
A-BRL-M-NFFA | n o
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FET 8| Hohe =k Hdl @ awes gledel wwamie e mg § odwn e e B
T 8| sl w A dneenas et T oo

wiereer T Y= =09 (mam)
i 2 3 4
| 1250 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 1251 1258
10 12.56 12.53 12.55 12.56
1 12.55 12.54 12,54 12.57
12 12.60 12.55 12.54 1258

T wiaeell % wifwmm Prae o Fegst s A3 g mwr @

ufres ® | Peeww gmmt @ B | we vew|  Gemer @ & R |
R T YUt w® AR | F forg TOTH ® T F AR
T BRIED
A, A, A, d, D, D, | D, | Db
2 2121 | 3759 | 1.880 | 1.128 |00 | 3.686 | 0.0 | 3268

(WS ]

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 49018 0.0 | 2114

T UFH gifeem gz § 8 7 saa Iwe e aifwew SaET 20
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FREEB&@C&W(‘%T g AT # owar Resid 87 LBM S T wea # Wwaﬁw il

TR WY, W el g o 15

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

salient elements used in LBM, 15
Q. 8(c) U HEFH UFH & YACH AUG F o0 SSTaH W@ oW g 3w A fRe T

R

HIT "l §Y = ¥ 3,000

HIS AT = ¥ 4,000

LBIEEEGEEVAIC] = 6 min.

HST Hg = 90 min.

T @ AR ® R PR o= 100, n = 0.5

FET W/t = 4 min,

e gRads wAg = 9 min. 15

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

as follows :

Machine hour rate = ¥ 3,000

Cost of tool = ¥ 4,000

Machining time/job - = 6 min.

Tool life = 90 min.

Taylor’s equation cohﬁ'ﬁ_ants c= 100, n = 0.5

Handling time/job = 4 min.

Tool changing time = O min. 15
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