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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 a 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 @ question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklet must be clearly struck off. e
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A cord ACB, 5 m long is attached at points A and B to the vertical walls,

3 m apart (Figure 1). A pulley of negligible radius carries a suspended

load of 200 N and is free to roll without friction along the cord.

Determine the position of equilibrium as defined by the distance X, that

the pulley will assume and also the tensile force in the cord. 10
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An element with stT€88€s acting on it at a point is shown in Figure 2.

ox =80 MPa
o'y =-100 MPa
Txy = + 50 MPa : |
% %
o\ce Y-axis - Q2
A% '
50<——1100
\\ . B
J A
g0 |2 RO eaxis
AT
T——>50
100
All stresses in MPa
Figure 2
Determine : 10

(i) Normal and shear stresses acting on a plane AB, whose normal is at
an angle of 110° w.r.t. X-axis

(ii) Principal stresses and their location

(iii) Maximum shear stress and its location

(c) 100 mm S T TH AR 150 TR Ffd e <t 7ifd & 979 W 300 kW
S HaRa a1 & | A Afepan se-omeyt ofga se-ameet ¥ 25% AR
2, @ P T yRee w1 9RE @ e §e fiRm | AR HN =
1-5m? | fen ™} G=85GPa |
A shaft is rotating at 150 rpm and it transmits power of 300 kW. The
diameter of the shaft is 100 mm. What is the magnitude of torsional

shear stress and the twist if the maximum torque is 25% more than the
mean torque ? The length of the shaft is 1'5 m. Given G = 85 GPa. 10

(d) U DM h I TEI AR h FH Shifh = 1200 weRU/REe § | 9l
AR H 3/4 D HdF =W F WY WE FH F U vafm fen i, @
IGh! Shifees =1 41 Bl 2
A bare steel shaft of diameter D shows a first critical speed of
1200 rev/min. If the shaft was bored to make it hollow, with an inside |

diameter of 3/4 D, what would be the critical speed ?
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Driaw a n‘eatly labelled iron-irgp X Soa i hRa
salient regions, phases and reactjon rhide phase cating
10

i
Q2. (@ T TR I §HAE W @l 500 N W g5y 1peapr, 3T WS % AR
@wﬁaﬁ%ONiﬁTmm,mmﬁ;ﬁwmmm
;mmim 300 N 99 70 % Horee o SR 1 T T N, IR
SO R H R | WAy ayfy of TG FHAE I T
s wfur TR e Hifvm
:l:}:):;)lcil; \.;veigﬁ%ng 500 N just startg moving down & rough inclined plane
R a;(si s1: :]ected .to 200 N force acting up and parallel to the inclined
pam11 u i 1; moving up the plane when pulled by a force of 300 N
p s te 0 an : up the plane. Find the jnclination of the plane and the
coefficient of friction between the inclined plane and the block.

b) Th I H Q SHS R H o § mm o G B 2002 | QG
faf e % ofd shaer: 57 w6 23§ | AR fifver w@ R 56 % SN T
THES & S &, q At @ m afe
(i) E9h LA (H9  gial b el Y TEAN)

Gi) e w frr % F1 FEE B
(iii) ToEE I H Feha AT W A
I. G % IO H
I S R fag W
III. 9 % 3 4
Two involute gears in a mesh have a module of 8 mm and pressure angle

of 20°. The larger gear has 57 while the pinion has 23 teeth. If the
addenda on pinion and gear wheels are equal to one module, find the

20

following : 20
i Contact ratio (The number of pairs of teeth in contact)

(ii) Angle of action of the pinion and the gear wheel
(iii) Ratio of the sliding to rolling velocity at the

I. Beginning of contact

II. Pitch point

III. End of contact
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(i) wéT qise

(iii) SATEE

(iv) 9IR@ wredEe

(v) wTETEe

Summarize the microstructures and mechanical properties of the
following microconstituents of iron-carbon alloys in terms of phases
Present, arrangement of phages and relative mechanical properties :

(i) Spheroidite

(ii) Fine pearlite

(iii) Bainite

(iv) Tempered martensite
(v) Martensite /

-

T TRy 150mmx300mm(n‘ta§)%mmm
E =200GPa? |

x . @ 3% wid  wiitw o % g CTE DW & F1a HfT | SR

C
¢ ’ 2 —Ip—x
~ 2m , 2m I 1m :
7 3 |

Determine the deflection at points C and D for the beam loaded as
shown in Figure 3. The beam is of rectangular cross-section
150 mm x 300 mm (depth) and E = 200 GPa.

100 kN
C B

r ! b
2m , 2m I 1lm

Figure 3
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(i) GEA-HE

(iii) Fifeh Aftreraor

(iv) SFIEN

What are cast irons ? On the bagig ¢

gray iron is brittle and i :

cast irons with respect toiﬁzkfolllllo:veiim?n' R R 10
(i) Composition and heat treatmentg :

(il) Microstructure

(iii) Mechanical characteristics

(iv) Applications

@-&'@“Wﬁmwmﬁﬁ§lwﬂa%mﬁgﬁm
eI 150 mm ST < 6 & P ¥ (merareen # o SeAt §) | w0 R
TIog T gY, ¥9 Rl & e s g60 W A e ® | wdw
oy #, wfia & Afean 30 mm Guem Y faE #, 9@ # HAfuwHan
fadT aen fafd 6 = 1 6% | Wi @ g 5 kg W WA W

T 35N ® |

7% W g T e Rl % 3Nl o T F 19 R B W TR A aiE

T Y T O % R0 it § |y % R w1 e TEd g,
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() A Tl g I g

(i) & A e

(i) S @1 IR FdeT -

The arms of a Hartnell governor are of equal length. When the sleeve is

in the mid-position, the masses rotate in a circle with a diameter of

150 mm (the arms are vertical in t1.1e II}ld-pOSition). Neglecting friction,
ilibrium speed for this position 1s 360 rpm. Maximum variation

gl e e t, is to be 6% of the mid-position

of speed, taking friction into accoun !
speefZl for a ma:gdmum sleeve movement of 30 mm. The sleeve mass 18

5 kg and the friction at the sleeve is 35 N. . | "
that the power of the governor is sufficient to overcome he
g‘?ﬁtﬁe by i% chaflge of speed on each side of the mid-position. While

neglecting obliquity effect of arms, find the following :
(i) Mass of each rotating ball

(ii) Spring stiffness '
(iii) Initial compression of the spring

7

f microstructure, briefly explain why

20



w waé %amim m 6 A sy 500 mm 'cran frdu #l ma‘r& m mo 6 1
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A thin cylindrical shell has an external diamector of 500 mm and wall
thickness of 10 mm. The length of the cylinder is 1-7 m. Determine the
increase in its internal diameter and also the increase in length when

the inside pressure is 1 MPa. Given E = 210 GPa and Poisson’s

ratio = 0-3. Hence determine the change in volume of the cylinder if the

ends are closed with flat plates. 20
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A pressure tank issues watcy .., .

in Figure 4. For what rungs Wity n horizontal velocity u as ehown
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In a single-degree damped vibrating system, a suspended mase of & kg
makes 30 oscillations in 18 seconds. The amplitude decreases to ¢-25 ol

the initial value after 5 oscillations. Determine the following : an

ik
'i,:} s

(i) Stiffness of the spring ﬁ s

(Gi) Logarithmic decrement

o

(i) Damping factor e

R

(iv) Damping coelficient




(a) ﬁqmﬂ?smaﬁGmm%ﬁzﬁﬁmﬁaﬁqﬁaﬂ%W 10 mm I

(b)

(c)

(d)

e ;
SECTION B Q

PRRPE

i fog w0 8 S % Iy (s ger) Td HARA F1 I B ww@r
2 | faify aRes § SRAY T wiien spay, 50 @ T 10 uF § | TG e -:_v
200 V & o S BN W epr sl fear s & fon forel (FFRT)
160 VR A | W& W B qf e F e aret @ B A ARG |
T % v g PRt R (T am. e, (Q) T@ Wik (W) § afeehe §EeE
Q~27-4 W14
During an electric discharge drilling of a 10 mm square hole in a low
carbon steel plate of 6 mm thickness, brass tool and kerosene are used.
The resistance and capacitance in the relaxation circuit are 50 Q and
10 pF, respectively. The supply voltage is 200 V and the gap is
maintained at such a value that the discharge (sparking) takes place at
150 V. Estimate the time required to complete the drilling operation.
Approximate relationship between material removal rate (Q) and
power (W) for steel material is given by :

Q ~27-4 W54 @{@ @ 10

Th FHHI e Th Seq1e 1 i w2, R diw= @@ T 1-50 9
E 8 | B @rm = 30,000 9 af ¥ | AR W oa@ W R TR
40,000 3HTEEl T T 3-00 T 3T H eg W A 1 GHd &, AP His ot
Ffafte foshl T 2:00 Ifd 368 it @ @ N =fkw | mﬁwmﬁﬁrﬁd/
HATET T 50,000 2 | fohat seprsat fififa wa a=ht st =y 2 @

A company manufactures a single product having a marginal cost of

¥ 1-50 per unit. Fixed cost is ¥ 30,000 per annum. The market is such
that up to 40,000 units can be sold at a price of ¥ 3:00 per unit, but any
additional sale must be made at ¥ 2:00 per unit. Company has a
planned profit of ¥ 50,000. How many units must be made and sold ? 10

.. el A gor # doer . weiE & it = SgE B g, W ik
H.. . 79l & e o= wwEs | i

Explain the difference between NC and CNC machines mentioning the
benefits of CNC machines over NC machines. 10
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The demand for a product dyp;

Estimate the demand for the 11th - ‘he last 10 years is given below.
8nq 1 th year by method of regression. 10

Y 1 2

U(::: 1241351?14567 8 | 9 | 0]

AR 5 | 160 | 1q7 [ 757 [ 261 | 170 | 187 | 168 |
e) @ ﬁfﬁﬂm%mﬁcm

400 mm W 9g % (W)”Emw&?ft?ﬂﬂﬂﬂﬁ‘mm
% p =0 Wy g 1 i A, @ e
gu—omwaﬁmmmm% | Ao we e Tt v,

%@’ﬁm%ml

What is meant by “draft” j _ '
axim X D relat; rolling process ? Determine
ts::}llz:tabmwhenum p083(1)1')716 l‘eductionlot?)x-t(::old-rolling a 400 mm thick
. i : is 700 mm. Briefl
describe the methods of re(;‘}:e roll diameter 13 y

i iving suitable
explanation. cing the roll force by giving \

() G € BN U T o iRty i g ol & 2 Bt & e #
e o R 2 A' TR Wb wn o o wedt 9 3d St g T wE
@ % TR FH F Sl frg yer B & a1 T R TR A
AT I TR & 2 T S8 W 3 v 1 R AR |
What is the difference between open-die and impression-die
forging ? What is barreling in relation to forging ? How can it be
; minimized ? How does barreling occur in upsetting of a hot work
piece between cold dies and how can it be minimized ? Explain the
role of flash in impression-die forging. ) 5
Q6. () @ crfemR ¥ e et g g A ford s A A 2
3 fifts el % s @ B R T R | A e Rde 7 A st

i eraeIeRar ot g 2 |

il e @3 () i @

Held AR 8-46 1,250 \
A e 8:46 1,250

A 99 iR 5:40 4,000
%‘%ﬁﬁa A 99 iR 4-80 2,000

A AR 540 1,000

& P ., W0 2,500

-gqg Erd il 2 17-16 250

g Ted L et 30

. ; e
wfe uﬁmﬁﬂwoﬁm‘“%.lﬁﬁmﬁmﬁrﬁ
E::Ttﬁtr?:ﬁqsﬁﬁ% & ot TN Y s fuffe ST
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(b)

(c)

d'iﬁ'emntvjobs bei::g p; ':‘u” A4 job order production unit. Table also N
gives w&lj&’“w Ml. ity i‘~l?:]"?I,‘L of euch indicated item. M“m«-» G, AT
et Sndard time | Avorage quantity
gﬁm ~~~~~~~~ ~--PL piece (min) M,,P(’r;rgggth,, i
‘rSerration shaft o T 33((}*—*“““ fz;sl)“”m .
Oil pump gear o e “_456”(7“
[ Helical oil pump gear o B M?so , o -:d
rBrake shaft \,_\j ”‘5_74“0 o
o T N‘MZ)—-‘(;O 2,500 |
Hex nut —— 1716 -
1 Thread rolls ] 950 o~

Assumc.a .equ.ip ment is' running at 759, efficiency with capacity hours at
80% utilisation. Consider 400 hours i available per month per machine.
If presently the production unit hag 4 power saw machines, determine

additional requirement of machines, 20

focge % o W (QaEA) & sy wy T & 2 AR A, TN *
TN @ FRT H T A B T 0 4
What do you understand by Just-In-Time (JIT) ? What benefits can

occur to the company from the application of JIT technique ? 15

TG 6T M e § o garar 30% & TE R | wmE =@ 5 mm/sec ® T
SI$ F AU F AT 20 mm? 2 | 59910 1 Foem ¥ e emavas
F3 10 J/mm3 T FOT S 22 85% % | TRIF gR ot 8 e v
Hfsre, T Steear fvg 20 v

Melting efficiency in case of an avc welding of steel is given as 30%. The
travel speed is 5 mm/sec and the cross-sectional area of the joint is
20 mm?, Heat required to melt steel may be taken as 10 J/mm3 and heat
transfer efficiency as 859, Find sut the current drawn by the machine, if

voltage potential is 20 V.

T e ""“w—'n_'vesbth.ﬁ . ‘ ¥ A TP i dag.
The table below £ t"'“"“‘d time for the sawing off operationof ol L
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@ (a)

(b)

(©

clearly ma umw

qg T i 10°=rl%raawq1§m%

Tefiv fomem o ow@r R
O-2mm‘§l%ﬁ1§aﬂg:r:;;§;ﬁ(gﬁwmﬁmim:2mm®

wwmg,ﬁﬂﬁiﬁawﬁ(;ﬂ)m@mﬂ | HERE % AW HATI

() STIEY HIY
Gi) W we ¥ =& L) Wite (9R) s (@N} ‘%\.*\

Mil 11 i ;
of r(aiks: Tn llseb;'u;(g)omv;;hm?d at a Cutting speed of 200 m/min with a tool
0:2 mm rges ti .1 € width of cut and uncut thickness are 2 mm and

o e average value of the coefficient of friction

between the tool and the chip is 0-5 gpd shear stress (z,) of the work

T 200 m/min A FH W@ W

material is 400 N/mm2. Using Wi divat cdhiiibn, sltermines 20

(i) Shear angle
(ii) The cutting and thrust components of the machining force

m’mwmmﬁ?ﬁm‘aﬁm | STl
! @ A oh8 TR gl s @ 9

Explain the concept of clearance, interference and transition fit. How are

fits represented in drawings ?

Teh T § T foRiv gt <t | 10,000 i€ wfa o ® | wf s < @
T 2:00 8 | ARG A wd foewwr i wfshan it @@ < 36:00 R | HiewEh
$ T ara ded ArerE Feaw B 9% ® |
Frafafga w1 fufo Hifse

G) e smew (afsy) wE

i) i o ameE Y g FE

(iii) Sy o Hrege it gaH FA A
A company has got a demand for 2 particular part at 10,000 units per
year. The cost per unit is ¥ 92.00. It costs ¥ 36:00 to place an order and

to process the delivery. The inventory carrying cost is estimated at 9% of

average inventory investment.

Determine :
(i) Economic order quantity
() Optimum number of orders to be placed per annum

(iii) Minimum total cost of inventory Per annum
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Qe @ e et ST T iy o s e g e

Wmmz@ﬁm%%ﬁaﬁ%
[ IR T Bt
——-1—-"‘ 3 20 0-15
9 2 20 0-10
3 1 20 0-:05
;i 2 20 0-10
= 1 20 0-05
. 3 20 0-15
7 3 20 0-15.
8 9 20 0-10
9 1 20 0-05
10 2 20 0-10
11 3 20 0-15
12 2 .20 0-10
13 2 20 0-10
14 1 20 0-05
15 1 20 0-05
| 16 2 20 0-10
17 4 20 0-20
18 3 20 015
19 1 20 0-05
20 g 20 0-05

qﬁ-aém3mﬁam[3mﬁwﬁé(z=3)]l

eG T-P-MCHE 14
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the number of defective t

: ires in les with tw
observations each. Follow; tWenty random samples wi enty

g are the nymber of defective tires found in

each sample :
Sample Number of Number of Fraction |
Number defective tires observations defectives
sampled
1 3 20 0-15
2 2 20 0-10
3 1 20 0-05
4 2 0 20 0-10
5 1 20 0-05
6 3 2 0-15
7 3 20 0-15
8 2 20 : 0-10
9 1 20 0-05
10 2 20 0-10
11 3 20 0-15
12 2 20 0-10
13 2 20 0-10
14 1 20 0-05
15 1 20 0-05
16 2 20 0-10
17 4 20 0-20
18 3 20 0-15
19 1 20 0-05
20 1 20 0-05

Construct a P-chart 3 standard deviation [three sigma control chart
0
(Z = 3)]. 2

EGT-P-MCHE 15
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What do you mean by' ®Xtrusion of metals ? What are some of the
attractive features of this Process 9 ¢ 1o 1ho primary shape limitation
of the extrusion process ? Differentiate between direct and indirect
extrusion with the help of heatly labelled sketches. What is the primary
benefit of indirect exbrusion ? Briefl; deseribe the three principal
extrusion defects.

16
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15



