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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempling gquestions :
There are EIGHT guestions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE guestions in all,

Questions no, 1 and § 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 guestion [ part is indicated agoinst if.

Angwers 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
guestion itself

[Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of guestions shall be counted in sequential order. Unless struck off, attempt of e question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklef must be clearly struck off.
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SECTION A
Q1. (a) TUH 5mFHE WH ACB, 3 m ¥ g0l W foum o1 = dani F A vd B fagait
w HeE # (fae 1) 1 200 N wR s v s el Rt o fefaa @ e
=t =% Ty o wdm F wEed i | ® | Haed o srEen § et g
wewr #1 gt X e ot # Ie9w o wa o wm fife

Jm

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.
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{(c)

(d)

An element with stresses acting on it at a point is shown in Figure 2.
o, = 80 MPa
oy = — 100 MPa
Tgy = + 50 MPa
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Figure 2

Determine :

(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

(ili} Maximum shear stress and its location

100 mm =H H1 T A 150 955 9fa fome it 7fd & 909 52 300 kW
i wanfta wn & | 9y sfteran sw-amay e aw-emal 8 259 sAfies
B, ot Tt srgeww wfema @ aftm ve G we e | dwe oo
15m? | 5 T 8 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.

D =E 6l g s v ) wen wifas @@ 1200 SeRoiiae ® ) ol
e w1 3/4 D Hals =W & 919 Gigen & % fon gt fE e, @
FE! il =Te T4 w2

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 eritical speed ?
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(e) wiE-EE FTE(EE WEE A Eeea § difau, e e e, Eened
safifarnadt = gwfan man &

Draw a neatly labelled iron-iron carbide phase diagram indicating
salient regions, phases and reactions.

Q2. (a) UE WEL HFE THAA 9T TE 500 N WW 1 T2, WHA GHGA & G
wE U H I 200 N 1 g @00 wH 1 A= F SR e ge o wees
HAT & 97 300 N &1 561 A0 & A 16 S F 7% & W, FH
+ TE T UNEH A1 & | GHGE i HHE AT AT GFas 31 T S
& wdu uri= W@ i |
A block weighing 500 N just starts moving down a rough inclined plane
when it is subjected to 200 N force acting up and parallel to the inclined
plane and it is moving up the plane when pulled by a foree of 300 N
parallel to and up the plane. Find the inclination of the plane and the
coefficient of friction between the inclined plane and the block.

(b) wH m § &) vfahee el % varEe 8 mm 797 g9 w7 200 8 | 985G w6
fafrm frae % 2 w57 vd 23 § | af e w@ e =% & o w
quEE % U= 86, 71 AefEiEm w5 e i
(i) H9h I (Fok o =idi % g i)

(ii) o= v e = &1 s |
(iii) ToFEE= 9 1 gEd 31 T IgIE
I. 9% & WFN |
II. 7@ #Aa fg ™

1. §9% & 3 |

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
following :

(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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Qa.

(el

(a)

de-wea figagsdt % Gofefas gmaest f vftm o, =%
o= ve gy it i % ey § gan-arEel v it gt fr g d
mﬁlﬁq:

(i) THiEsEe

(i) WHFA =g

(iii) =g

(iv) ifim ar=ange

(v) WIeAEEE

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

(i) Spheroidite

(ii} Fine pearlite

(iii} Bainite

{ivl] Tempered martensite

(v} Martensite

fog a4 zuid  wiits v % fagell ¢ v D W fadm 1w fifie | s
v F AJEE-FRE 150 mm x 300 mm (TETE) B 99 SewEAl NS
E=200GPa? |

100 kN
C B
.I.'!!L T & 'D_.‘K.
2m ._I_- 2m +1m-
fe7 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 = 300 mm (depth) and E = 200 GPa.
100 kN
C B
A I é D - X
2m 2m |i| 1m
Figure 3
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(b)

(e

TETEl EIE R # 7 HEEETE % SR T HeT d gnsmsu R g s
(& sm) e hron wra # Wi e sy w2 | Pefafla & ded F g
T ST Bl wiEl % e Hhifen

(i) H92H UE A9TER

(ii) TEH-ETEAT

(iii) HifE= wfieam

(iv) TEEm

What are cast irons ? On the basis of microstructure, briefly explain why
gray iron is brittle and weak in tension. Compare gray and malleahle
cast irons with respect to the following :

(i) Composition and heat treatment

(ii}) Microstructure

(iii) Mechanical characteristics

(iv) Applications

UF AT TEA B qed e weEE B # | e % weygen § B9 W
ZEAUH 1650 mm =A™ & g9 ¥ 90 § (womaeen #§ qend sty #) | ado #6
Fvg g we, 3@ fufy & s 9 360 S wf fime @ ) w6
faufa o, =ie & sifvsmm 30 mm d9e9 6 s=en §, 5w § sl
wfEds wey feufs & 9@ %1 6% B | wita @1 geane 5 kg UE WfE W
TH 35 N E |

Ig AFd §Y o we feufa & 291 ove @@ § 1% giEds 29 W e 6w
HHY) i e o fore waia 2 | qenst % i wam & e A e,
Frfolfaa =t sma it .

(i) v qff g @1 ZeEE

(i) & e

(iii) Teum =1 wmfes wdiea

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 the mid-position). Neglecting friction,
the equilibrium speed for this position is 360 rpm. Maximum variation
of speed, taking friction into account, is to be 6% of the mid-position

speed for a maximum sleeve movement of 30 mm. The sleeve mass is
5 kg and the friction at the sleeve is 35 N,

Assume that the power of the governor iz sufficient to overcome the
friction by 1% change 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
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Q4. (a) TUF Yae ACHIHR BT B A6 6 500 mm TI SEW F 02E 10 mm B |
e B FEE 1T m 8 | 9" #@EiE 2@E 1 MPa B, O f0eR S0 %
AT = | gig v e 1 gfy oft s Fifm | @ s s EwE
T SO % W A 210 GPa tE 0-3 § | 9fz Seeem & 5 9wl
e 50 9% 1 fEu i, 91 swewn W % wEes W ufees @ Pai
=it |
A thin cylindrical shell has an external diameter 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 Poizson's

ratio = (-3. Hence determine the change in volume of the cylinder if the
ends are closed with flat plates.

(b) U ZEE i fag A E dftw @ o @ wm Frla w2, S e Rem 49w
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A pressure tank issues water at A with a horizontal velocity u as shown
in Figure 4. For what range of values of u, will the water enter the
opening BC ? 10

- 3m

e i e i i e P

i i i ﬁ-_H"' u

Aoy

15m |1

Figure 4
(¢) U Ushel TEGA it Tanien wouH A3 (e faft Sogg amafEn fimew) 4
8 kg %1 U= Fifan gemE 18 #%vg § 30 S FAa1 & | 5 SEEl % 9vEn
I AW ARIE W % 025 T ue W B | frefafas e fako
Hifam .
() e = g
(i) TR F9EY
(iil) FmEHEA TR
(iv) 3FEHEA TUTTH
In a single-degree damped vibrating system, a suspended mass of 8 kg

makes 30 oscillations in 18 seconds. The amplitude decreases to 0-25 of
the initial value after 5 oscillations. Determine the following : 20

(i} Stiffness of the spring
(ii) Logarithmic decrement
(i} Damping factor

(iv) Damping coefficient
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Q5.

{a)

(b)

(c)

(d)

wvE B
SECTION B

fr= w1 o 1 6 mm HiE =g # o foesa V=T % T 10 mm W
arien figg o § diee & I9E (F 36) UE S w7 399 R
2 | fawify oftgy & wRry v afa sa9: 50 @ ©F 10 pF § | 92 deEm
200 V & 997 0 &1 36 ueR sgdEe B s 8 R faweh (wpfem)
150 V o0 8 | %eq s # 9 i ' 9 599 S A @R |
o & fou g e o (e, sraR.) (Q) UE Wit (W) § |fee gy
o= wm #
Q =27-4 WlDd

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 0 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

UF FOHT Hae U e & i s 2, freeh de @e T 160 W
T % | TRr @@ = 30000 v ad & ) oM o wm oo w1 2 f
40,000 SHEA1 7% ¢ 300 9 = & g W = o wwdt £, afE w2 ol
wifafes fadft = 2.00 ofa s i = & & #90 =fie | =t =1 smfE
ETE T 50,000 2 | Rt gwrgat Bl v el a anfze 2

A company manufactures a single product having a marginal cost of
¥ 1.50 per unit. Fixed cost is T 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 ¥ 200 per unit. Company has a
planned profit of ¥ 50,000. How many units must be made and sold ?

A . Wl 1 geen | Ho . wufE % o = IR e g, W 3
ot w9 & S S JEEET |

Explain the difference between NC and CNC machines mentioning the
benefits of CNC machines over NC machines.

s Ierg it fwet w ael 6 win A= § o 2wy (foee) @b s g
T IeaTe o MRS UE wnEd 9 ot 6in w1 weee it |

ad i |a|ls |4 |58 |% |8 8]0
THE | 124 | 135 | 145 | 150 | 167 | 157 | 161 | 170 | 187 | 168
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The demand for a produet during the last 10 years is given below.
Estimate the demand for the 11*® and 12" year by method of regression. 10

Year 1 2 3 4 5 & 7 8 g 10
| Unit 124 | 135 | 145 | 150 | 167 | 157 | 161 | 170 | 187 | 168

(€) () Ufew wwn & vy § “wEm (39e)” #=1 w0 @Y R 2 ofiT Ofem @@
400 mm A& 92 & i woE agw w1 fafor fifi, w9 e
O = 0-07 741 e F1 =419 700 mm ¥ | T =1 wer £ fafiwt =1,
3fua Tl 3 B, wfte faam i |
What is meant by “draft” in relation to rolling process ? Determine
the maximum possible reduction for cold-rolling a 400 mm thick
slab, when p = 0-07 and the roll diameter is 700 mm. Briefly
describe the methods of reducing the roll force by giving suitable
explanation. &

(i) Gl =% Wit wd uzie =% Wi § Fa e 2 2 wifdr & w6
e 7 R 2 W fem e wm f o wwdt @ 2 99 Tl g ™ wE
wT % e w6 § $ifem fem v B @ A @ e v
Toen = W & 2 agie w1 wif d v & e sweme |
What is the difference between open-die and impression-die
forging 7 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. (a) = & aferer § v Sl sl seaen s § fad wawE A wwafe w#
¢ fafvs wfat & awe w1 fom mn 2 | wfes weis fifds o2 ) afen

AITEE STTEwEwa o guid

T AFF HHY e |
i s = (fire) ufs =7
FalE W 8-46 1,250
HioE v 8-46 1,250
= 99 fimm 5+40) 4,000
#ferme oe 9y fimm 4-80 2,000
e i 5-40 1,000
L] 9-60 2,500
B 2 17-16 250
#= Tew 96-0 30

A T iR TR ama 52 T 80% ITEM T WY 75% SEAT WK H
# au1 wia = wfa 99f= 400 92 Iverey £ | o sd9m § 3T = %
4 UTeR. T=rg =t weiA §, ot wfatem aeie 6 savmen faife it
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The table below gives the standard time for the sawing off operation of
different jobs being processed at a job order production unit. Table also
gives average monthly requirement of each indicated item.

Part Standard time Average quantity
Name per piece (min) per month
Control shaft 846 1,250
Serration shaft B-46 1,250

(il pump gear 5-40 4,000
Helical oil pump gear 4-80 2,000
Brake shaft 540 1,000

Hub 9-60 2,600

Hex nut 17-16 250
Thread rolls 96-0 30

Assume equipment is running at 756% efficiency with capacity hours at
80% utilisation. Consider 400 hours is available per month per machine.
If presently the production unit has 4 power saw machines, determine
additional requirement of machines. 20

b)) fege 9 TR W (FadA) | e T wew # 2 F.EA. TE
AT A PO T FA T B A 8 7

What do you understand by Just-In-Time (JIT) ? What benefits can
occur to the company from the application of JIT technique ? 15

(¢) eI #1 a1 deed § TeM ZEE 30% & T R | WA 91 5 mm/sec B A9
Ste i FTEEHE ® 8% 20 mm2 ? | 79 ) fiuen + o sEeEs
F91 10 J/mm3 79T S =0 BWA 85% & | Wi grr ol g fewge W I
Hifu, afz Seem @ 20 vE |

Melting efficiency in case of an arc 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?2. Heat required to melt steel may be taken as 10 J/mm® and heat
transfer efficiency as 85%. Find out the current drawn by the machine, if
voltage potential is 20 V. 15

B T-P-MOHE 12




(a)

(b)

{c)

g ¥ & 10° AfF 0 G v SR 20 200 m/min B w4 = 90
mﬂqﬁmmm%1m#ﬁsﬁqﬁﬁmaﬁﬁzr£m:zmqﬁ
02 mm ¥ | 5% sfom srg= (v=che) W wd o w1 sfteE 99 045
& w91 H e 1 AEe gfiee (1) 400 N/mm? # | 76w % o wEm
w1 399 2 xe, Fefafes = faion Hif .

(i)  ST9&quT Sy

(ii) @i &= % F67 wE wie (7R) 9=

Mild steel is being machined at a cutting speed of 200 m/min with a tool

of rake angle of 10°. The width of cut and uncut thickness are 2 mm and

02 mm, respectively. The average value of the coefficient of friction
between the tool and the chip is 0-5 and shear stress {15} of the work
material is 400 N/mm?, Using Merchant's first solution, determine : 20
(1) Shear angle

(ii) The cutting and thrust components of the machining force
FFFEfl, safar uE WA e ) S B SEEIEY | S
%1 Vi 8 T v gwi W 2 2

Explain the concept of clearance, interference and transition fit. How are
fits represented in drawings ? 15

O FEHL A w T g o Wi 10,000 R wfE ad B ) wfy v 6w
T 2002 | WRfm w9 @ fao £ sfen 6 s 7 300 2 | WTETEET
# e A oiteT aeE fem S on

Fr=fefiaa = fufm Fifsm .

(i) TRt smEw (wfd) T

(i) wie = srem i g=am gem

(iii) wf# = wrerEt 6 =ET w9 ae

A company has got a demand for a particular part at 10,000 units per
year. The cost per unit is ¥ 2:00. 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 : 15
(i) Economic order quantity

(i) Optimum number of orders to be placed per annum

(i1} Minimum total cost of inventory per annum

EGT-P-MOMHE 1=



Q8. (a) TH ze Fmin dam & e Frw faam 3 e oo Tl § v S W=
i T A S A g 6 g w e e | e g A
Aot e e ZrEE ) Ee A At J A E

AT gl 2Rl | T S TEEE 2l
FEH ) HE T
§ 3 20 015
2 2 20 0-10
3 1 20 0-05
4 2 20 0-10
5 1 20 0-05
8 3 20 015
7 3 20 015
8 2 20 0-10
8 1 20 0-05
10 2 ' 20 010
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
18 2 20 010
17 4 20 0-20
18 3 20 015
19 1 20 0-05
20 1 20 006

fia e 8 ueew fa=er (3 famn Famm = (2 =3)) |
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Quality control department of a tire manufacturing plant has inspected
the number of defective tires in twenty random samples with twenty

observations each. Following are the number of defective tires found in

each sample :
Sample 1 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 20 0-10
5 1 20 0-05
6 3 20 0-16
7 3 20 0-15
8 2 20 0-10
) 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

(Z = 3)].

B T-P-MOHE
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(b)  “owqf o weee (Fa0m. )" wes i s Hif |
Explain the term “Total Quality Management (TQM)".

(e) ﬂ@aﬁ%ﬁﬁﬁmmwﬁt?mm%ﬁmmﬁﬁmwﬁ?
afed wiEa 6t gea sew don w0 R 2 yeEs @ Aves afeadd § o
£t Treg Tty tEtaEl 6 gEEa & T Hifay | vy afEue = e
w7 A9 v afade gl wfE e i |

What do vou mean by extrusion of metals 7 What are some of the
attractive features of this process ? What is the primary shape limitation
of the extrusion process ? Differentiate between direct and indirect
extrusion with the help of neatly labelled sketches. What is the primary
benefit of indirect extrusion 7 Briefly describe the three principal
extrusion defects.
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