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. ON PAPER S C INSTRUCTI
Please read cach of the following instructions carelully before attempting gquestions.
There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVFE questions in all.

Question no. 1 and 5 are compulsory and out of the remaining, THREE arc 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 he clearly indicated.
Diagrams/Figures, whercver 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 arder. 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. 1(a) ﬁ%ﬁwmﬁﬁﬁﬁﬁcaﬂmﬁmkﬁwzﬁ%fﬂﬁ%ﬁﬂﬁﬁﬁﬁ
a'r{ru‘e?rﬁﬁré*|a$a'ﬁr—n4ﬂkgmm=rwﬁm§$mi‘&—nﬁr%‘w&aﬂﬁaﬁlﬂ
F AREIT 300 N @ wgmr w8 T TE AN B A 7 & R wmue
wftw i i s weg 10
In the Figure shown below, block C Lus a mass of 30 kg and is confined between two
walls by smooth rollers. If the block rests on the top of the 40 kg spool, deiermine the

requited 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
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Q. 1(b) 9 fam 7w By ¥ w e 4 T A, B AW C WY s 2 A wgF w\feem

TIT H A I iR 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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The bending moment diugram for a simply supported beam AB is shown in Fig. below,
Sketch the loading diagram and S.F. diagram of the beam. 11
e ]
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st w91 1 s g w9 B & 7 10
Distinguish clearly the function of a flywheel used in LC. 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) s, @ (i) ¥R W sfde o e Hfmy
T UHAT # TTT mee 9% T e aor soomst & o1 wedi 3 S 71 =1
g7 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

TF 27 kg weddi4 & e ofias #1 oF #io+ O W acomm ™ & & due @ caaiE-$g
e F 380 mm H ¢ ur B | oW A fEE F AN g e w2 a9 9w
wET wE 1,60 Aws g0 8| 4R 4 ol B Swiat § 90 90 450 A § SfRE
L L LA A 1 O A s o B 1 A B L 0 = 1< O Tl e Ll
it | _ 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
13 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 2Ab) TF 3 m Pyl o wm oo T 9 Alw fEm R F oam v owm @ ¥ aee
I-a=eT 37 & g1 seEy w) Pl @ mm ¥ e omn 3 F 4T (Web) & g
wauﬁaﬁfﬁmﬁﬁquﬁr&fmﬁﬁawﬁmmﬁ lm# T8 w
1 25
A simply supported beam of 3 m span is subjected to loads as shown below. The beam
18 of T-section and all its dimensions are shown in mm. Determine the principal stresses
al 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 kM

200

[-Section

Q. 3(a) wWig w@ug & &= [47g 9T 9= wiowsi =1 79 130 MPa qu 30 MPa 2 | ®r{-ufiee
gﬁwsm‘mﬁ%@:ﬁ'fﬂﬁr{aﬁrx*ﬂmy'%mﬁuﬁaﬁmﬂmq?rﬁmm

X'T y', o) @ o, (@ gfactt) § 30°F 1 ar amed Rar ¥ 79 2 5@ forg

ger faFEkeal =t so #1901 E = 200 GPa 7w G = 80 (iPa ifa 20

In & lvaded component principal stresses at a point are 130 MPa and 30 MPa. Using

Mohr’s siress 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

Q. 3(h) UF Fgm AT A zer i 100 kg &1 TE Baw wifur B g 0 kg ® Tar W
T S 9O 32 F 0.5 mm # o w2 | AieT dtw ft ae A @ R gane

AT % e W wali we @ A1 T FT TR A9 ¥ A FEA A g e
Wﬁﬁﬁ#ﬂ%ﬁf@#lﬁwmﬂma‘ﬁ'ﬂ%maﬁﬁm{i}mmaﬁﬁw

(ii) 3 =1 g=la e a@ W 1400 rpm #1 Wla & =7 @ 2 10

The mass of an electric motor is 100 kg. The mass of the armature alone is 30 kg and

its cenlre of gravity lies 0.5 mm from the axis of rotation. The motor is mounted on five

springs of neyligible damping and the force transmitted 1o 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 (i) dynamie force transmitted to the floor. The

motor is operating at a speed of 1400 Ipm. 10
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In the epicyclic gear train shown in the Figure, 8, is the driver, A, 18 connected 1o output.
Ay and A, are annulus gears, and S, and 8, are external gears, in which 3, 1s fixed gear
Given the tooth numbers of gears are 5, =40, 3530, A= 120 and A, = 100, determine
the velocity ratio of the co-axial shafts,

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

of 300 N-m is applied in 2 clockwise direction to 5. 20

Ay

g o = :

5, 5

Q. d(a) :ﬁ%ﬁ@mwﬁ-ﬁﬁ'@?ﬂﬂmwﬁmﬁvg,aﬁmwaneﬁﬁwﬁrﬁr%ﬁm

mﬁm%ﬁmﬂﬁﬁCwmu$%ﬂ7ﬁﬁ'ﬂﬁﬂi’fﬂﬁ?ﬂﬁ?ﬁ%rﬁ&,3m@%
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(i) AB# #Flr I o Fofy e 25
In the figure shown, the cnd A of a bar AB, is constrained to move along vertical path
AD and the bar Pastes through a swivel bearing pivoted at C. When A has a velocity of
3 m/s towards D and ap acceleration of 25 m/s? in the opposite direction, determine -
(i) velocity and acceleration of sliding of bar thrudgh the swive],

(i1) angular velocity and angular acceleration of AR, o
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15
What are the desirable properties while selecting a tool material for metal-cutting
applications ? Compare HSS and ceramic (wols with regard to their application in high
speed machining. 13
Q. 4(c) G wed wm £ ¥ 7 wgmw weell & APl @ & el & wed A wd oF
HemEa=] F1 Feerd S | 10
What are composite materials ? Fnumerate the adventages and limitations of the use of
composites as engineering materials. 10
T
SECTION—B
Q. 5(a) NTweRr & 9@ faRe ofs @0 2 7 0T 9efd F afwwel & §87 Fui Fife |
10
What is underlying philosophy behind JIT systems 7 Briclly describe the characteristics
of JIT systems. 10
Q. 5(b)y TUA Ay 4 g9 Frgel @ O §TE 10
List the basic principles of plant layour, 10
Q. 5(c) T 20.05/19.95 mm F TF F 1 uds F T 5.03/498 mm F TFS FC M B4 AN
9 Z#S) N odard d@ Fi 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. 1
A BRL M- NFFA | 5
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Q. 3(e)

Q. 6(a)
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(i) == =my @ T e
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A cup, of 50 mm diameter and 100 mm height, is to be drawn from low carbon steel
sheet. Neglecting the influcnce of thickness and -CDI‘HEI' radii :
(i) calculate the blank diameter
(i} decide whether it can be drawn in a single draw, if maximum reduction permitted is
40%, . 10
s wEi frw u oges & form eqw own gew-Rreswmst w1 Remsw) e F@m e # 7
T wReghl @ owEre 9 R fue T ¥ o e A Red dm o s SR
10
For a machined surface, shuw;.f macro- and micro-irregularities. What are their causes 7

What are the various measures of surface finish 7 Explain any three of them. 10

uw fgd-ad o N.C. ada J up «Jug diee @ Rias yels <24 09 R %1 21wl

& oHw Y™ F sdid 4 mm g |

(i} #fe =T F7 2,87 mm TF "2E1 81 99 S oz s g Bemoast @ F

(i) O AT 1S rpom. T A T OA T AHAT gHEA Y e qmhy T g =
T B 7 10

An open Ihnp 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 toul has to be maoved by 2.87 mm, how many pulses will have 1o be fed ?

(i) 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) Fosdi Ao e Fafmion w07 =t Wit 7 w0 ST 20,24 min &1 20,00 mm 3 S
fu & for dier 1 w=rdres ameasod 0.04 07 0.08 mm & €9 was 2 2
HAlSa T Y40 g5 & o U ot AT woTen (toe fRm B oaw T 8 Bl

10

The process capability of machines manufacturing holes and shafis is £0.24 min. "
The assembly requirements for the hole/shafl, of nominal dimengion 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 madc. 10
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oilfn Fraw o1 @iFEis w1 [Haxw 34 g0 OF soe-desd Al9Al 1 d@ied FEY
(i} ®E/ AU G OTU/EAY ST aTiE Wied |

(il) = FAEML, T HE B B |

(i) UTL, dFear U AN % ElE whAwn & g sl

(iv) W54 v tqw dogA ol e 207 10
Sketch the set-up for spot welding showing details of power input and elecirodes :

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

(i1} Explain how heating takes place.

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

{iv) How projection .welding is different from spot welding 7 10
A7 @ g ofam B stoe-umnr 9 amafes wifes Hi @ qEhi # o
AT
N .. o O O <
HIT (W) % 350 | 440 | 450 | 460 | 495 | s10 |

ard WA F g wAiAE e AT 400 wEw e

a$q=% T-mEAAE # R weEeia aned BRos a0 ) @ Res gEeea s
0.2 &)

(i) uhiewl & fw yqadd ddd @l auH sl

(i) FAae R 97 frewel i 20
The following table gives the monthwizse actual demand of units of some produoct :
Table
Month March | April Mayv June July Augusl
Demand {units) 350 440 450 460 495 510

The forecasted demand for the month of March was 400 units.

The [rm wses exponential smoothing method with mrluuﬂ].utg, factor 0.2 to folecast demand.
(1) Calculate tIPe tracking signal for the model.

(ii) Comment on the smoothing factor. 20
Q. 7(a) TS FEAWMEA AEA 40 AEHIEE AET F OIWET A U FAdar £ 1 weared
FETOE HE-HTES] T wElAg oies AN By om B
A AT HAT (sec) 3 TR
A 20 None
B 55 A
C 25 B
D 40 B
E 03 B
4 35 A
G 14 D, E
H 40 C.EG
(i) TAgEE sTiw Wit
A-BRL-M-NFFA Jo
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(ii) Tgom WETEET wET B sl Sl
(iii) TorT R (@) TRl www, (@) senm, 990 () WgaT =30
(iv) T8 o= s 9 yfimgw e B 8 wear 87 25

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

wark elements involved in assembly are given below :

Work element Time (sec) Immediate Predecessor(s)

A 20 None

B 55 A

C 23 B

D 40 B

E 05 B

F 35 A

G 14 ;B

H 40 B G

(i) Draw the precedence diagram.
(i) Design a balanced assembly line.
(iii} Calculate (1) idle time, (b) efficiency, and (c) balance delay.

(iv) What can be the maximum output from this assembly line ? 25
oo e T Rzt v BRale 38 o @ 7 savs e gEe asle G St
UFRHT FT Feolld cifa | _ 10

How is the domestic kitchen gas cylinder manufactured ? State the raw matenal, its shape
and the processes involved. |0

ur Pt Bl 5w & 30,000 whsl o7 ot ®iw & A8 e 8| s @ (s)
T =T W (h) R ogard W v B, @i ¥ 100 ;1w 150 ;1§ "= Belew
BAl B |

(i) = FImE & g EOQ &1 womr &

(i) Tead Q, sth #4uid 8 by ysr H3gaalld & 7

(i) 9 s AFT W AT A AT B, 99 feeerdt amEw AET QF w1 =W oEm ? 15

A manufacturer carries stock of an item with an annual demand of 30,000 units. The sct-
up cost (g) and holding cost (h) are nol known precisely, though they vary between
100 : | and 150 : 1.

(1) Calculate EQQ in hoth conditions.
(ii) How scnsitive is the optimal () to s/h ratio 7

(iii) If s’h doubles or triples, what happens to economic order quantity Q¥ 7 15
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R
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Q. 8(2) U (T § fEww g F W 070 90 ¥ Tw w1 ww wilw 2 qur e 3 Pyofe
FAT B AR W & e wReel wwa fee wg £ oo g Brlenr R
T B awel W T mhees e o 2

wieEs Her U =E (mm)

B 1 2 3 A
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 12,50
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
0 12.53 12.54 12.51 12.58
10 12.56 12.53 12,55 12.56
3 12.55 12.54 12.54 12.57

| 12 12.60 12,55 12.54 12.58

B Waaml & wifteww Feam o Prwid @ oM fm w2

n whesit & fraer dmit % B | v Y forgsor dwr &
He FeT U W oAE | & fag T ¥ wE W oA

HET — TS —
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 4358 0.0 | 2.574
4 1.500 1.880 0.729 2.059 0.0 4.698 0n | 2282
5 1.342 1.59G 0.577 | 2324 0.0 4918 0.0 | 2.114
SR e o C LA LI B T S —— 20
A-BRL-M-NTFA 12
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A special screw is being produced on a machine. The diameter of screw 13 critical and
the proccss is to be controlled. Twelve samples of four scrows each are drawn chronologically
and inspected. The data is tabulated helow :

Sample MNo. - Serew Diameter (mm)
| 1 2 3 4 |
) 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
g 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 stalistical control chart constants for some samples are as under :

| No.of Chart for Avcrage Factor Chart for ranges of |
observations | Factors for Control Limits for Factors for Control Limits
in sample central
n | line I
| A Ay Ay dy D, D, D, D,
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 1596 | 0.577| 2326 | 00 | 4918 0.0 2.114
Is the process under statistical control 7 Justify your answer. 20
A-BRL-M-NFFA 13
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Q. 8(b) LBM (cisi< g9 =) 1 a7 frwi & ? LBM & &3 gay 3 TTH HE AEUET

ATH WATRY, I TEisE gy | 15

What is the principle of 1.BM (Laser Beam Machining) 7 Draw a skcitch and name the

salient elemenis used in LBM. )
Q. 8(c) T FAT WU B =EER amw F B gees ww v A gt A Stom

G

750 Her 8% = 2 3,000

AL T = T 4,000

AT ST = 6 min.

AN FTg = 90 min.

2eT & @i @ R Smaie e = 100, n = 0.5

T WY/ HTE = 4 min.

Aa yfEda wHg = O min 13

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

as follows :

Machine hour rate = ¥ 3,000

Cost of wol = T 4,000

Machining time/job = 6 min.

Tool life ; = 90 min.

: %
Taylor’s equation constants ¢= 100, n = 0.5

Handling time/job = 4 min,
Tool changing time = O min. 15
A-BRL-M-NFFA 14
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