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MECHANICAL ENGINEERING (PAPER - 1)

Maximum Marks : 200

LTime Allowed : Three Hours

SPECIFIC INSTRUCTIONS

There are EIGHT questions divided in two Sections and printed both in

HINDI and in ENGLISH.
Candidates should attempt FIVE questions in all.
Question No. 1 and Question No. 5 are compulsory. Apart from these, THREE

are to be attempted choosing at least ONE question from each Section.
Marks carried by each question are indicated at its end.

If any relevant data is missing, it may be suitably assumed.

Word limit in questions, if specified, should be maintaineq
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Qs — H/SECTION - A

1. /fvxvffaifm gof @ Iov fSe (5x8=40)

Answer the following questions
100 kg c@mE @ yd #AA U eaifdl ok kel g R, ot Wfae TR W 8 mm

(a)

e & ordl & | o1 7 TR G gRT @ 8o ufererd WR U@ FHrafer HA1E) ae
S ofrdT 8, a9 W S mm AW & AT AUY qHe Afed SR B oy

2| ol PIS sraHad fhe B faaT SIdr 8, @ urn el & & A Sam 2 mm |
& | 31gHcA 3rJUrd fAamrford | (8) ;
A machine of mass 100 kg is supported on springs which deflects 8 mm under the static

load with negligible damping. The machine vibrates with an amplitude of 5 mm when
subjected to a vertical harmonic force at 80% of the resonant frequency. When a damper

is fitted, it is found that the resonant amplitude is 2 mm. Determine the damping ratio.

Ay e e & gopatll @ @ TS §7 M ARGl I HWERdl ¥, U6

(b)
TGS heb TifAbed & QT GopA B g | ®)
What do you understand by inversions of a mechanism? Show two inversions of a slider
crank mechanism with the help of neat sketches.

() Wﬁwﬁgw%uﬁwwﬁ%wwﬁﬁﬁqﬁwﬁaﬁw@

Under which condition of the state of stress at a point in the two dimensions, the Mohr’s

circle will be reduced to a point?
(d) TF 2 R IR & BRe 3R @ Wigel qe e HieM, Rrge T=T1$ 3m 2,
o7 Fifs GHRAT HR PN 2| O ®ic @ I RR oeg 3R R o €, O $861
ifs gHRRAT AR 300 kN 3R 98 ST 21 AfX IER A AR FHA AE Bl
U 125 & SR T FeATRIGT TP 100 GPa &, O Pfe &1 aredl @rg faierd |

(®)

h has a critical
uckling

and

A both ends hinged cast iron hollow cylindrical column 3m in lengt
buckling Joad of P kN. When the column is fixed at both the ends, its critical b

load rises by 300 kN more. If ratio of external diameter to internal diameter is 1.25

Young’s Modulys js 100 GPa determine the external diameter of the column.
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() 3 uwfad Wb Uik § @l wHed 2 BCC ey @ fay .

qoris @1 fTRor B | W?:Tf
: s

What do you understand by atomic packing factor? Determine atomic packing factor f,
-tor for

BCC structure.
2. frafafd gl & SR -
-'\Answcr the following questions-

@) TP QT D E AT AT BIABR &) Graaeged T F 1000 Awdon
W A 2| HWR I3 3R A M ael e TAF 120° 3 WK fawmt 3 [

v e gaiied B e ol 15 N/mm 8, Bcllsr &1 &9 @ 91 va@dl 2|
IRMNS a1 B o) wHwareE # ST #7125 mm GEfRT A Smar )
10 mm FWR I3 AR BIAGR I 1.8 kg F ford $H 1 @ 359 37@7q 3R A
AMTC o YU BT GREBAT PIY, WY 7T TR Wd HA T FWR 864 dldd ¥id
# 100° g9 AT /| (20)
A plate cam drives a radial translating follower with cycloidal motion at 1000 r.p.m.
rise and return strokes are each 120° with two equal dwells. Follower is retained against
the cam by a compression spring with a scale of 15 N/mm. Spring is compressed by
2.5 mm in assembly to provide an initial load. For a rise of 10 mm and a follower mass

of 1.8 kg, compute the radial component of the cam force and the cam shaft torque at a

point located at 100° in ascending stroke.

(b)y 17 kgWWWWW1N/mWMWW?@W§?,Wﬁ
2kgmmmwﬁmmmﬁvﬁﬁm%mw1§jmmmmsﬁvm
5000 W.ﬁ.@.%lﬁﬁ%ﬂ?ﬁaﬁmmmmﬁgqﬁmﬁa

Ffora — (20)
(i) qME @ AP BT AAA

i R yfa &l

;l—q)'ﬁaq&;umo.zo%mwmﬁl

m ' a spri aving stiffness IN/mm. A Piston
i ass 17 kg, 18 mounted on a spring h g
A machine of mass

i ati 1 1 as C l ﬂ ) ”lnl .Hld

5S ] i to be simplc harmonic, determine -
4 Assuming the motion
»f 5000 r.p.m-

a speed ¢

Amplitude of motion of the machine

(1)
(11)
Dampin

Force lrunsmlltcd (o the ground

g ratio may be taken as 0.20.

“NGINEERING ~ 11 Page 3 of 7
et AT 3

?@ Teachingninja.in



d (@ 100 mm ol @A U@ ST D W @ amadad A feaw aRads evn afe ae g

et A 2 km TEUE W Y@l @ &) WE A B faftre wrea 102, gvarg @
x 0q B

gafed Argger™ (Uri®) 2.08 GPa affe @l @1 3{-Urer 0.29 # | (20)

How much change in volume would a 100 mm side cube of steel will have when 1t 5

kept at a depth of 2 km in sca water? Assume specific gravity of sea water equal to 1,02,
modulus of elasticity equal to 2.08 GPa and Poisson’s ratio equal to 0.29.

by g ’L'aﬁwa@ﬂﬁﬁmwwﬁﬁﬁ ‘2 T8 W AR g RR A b g8

) @ GG R W' W@ g & (a>b) | AbaA fagw o Reifd vd aRemer gy

qIqH BT | (20)

A simply supported beam of length ‘L’ carries a concentrated load “W’ at a distance ‘a’

from one end and ‘b’ from the other (a > b). Find the position and magnitude of the

maximum deflection.

@@ () Rfc sgas ok eiicE & d9 e SR | (10)
Differentiate between ceramics, polymers and composites.
) frafafad & wrmEe- (10)
(1)  9shH 3fTelidror
(2)  STHMHIIGRO
(3)  TATHERYT
Explain the following —
(1) Process annealing
'(2)  Normalising
(3)  Spheroidizing
© T o A A A ok T & T B R 5o e o  Frores

K b 5 yEHR SuanT R s ¥ (20)
Whag s _ - ; :

15 TTT diagram for steel? How is it used in designing heat treatment cycle for
steels?
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g — 4/SECTION - B

(5><8=40)

@qucf guef @ IR AR —
Answer the following questions -

mmﬁqﬁqﬁaﬁﬁmaﬁaﬂmaﬁaﬁmm%ﬁ%mam_m

%*?asﬁgqﬁﬁf%ﬁamwmaﬂﬁawmwﬁmm%mm
®)

(a)

ST B |

Define tool life. What are the various ways of expressing tool life? Hllustrate how wear

land of a cutting tool grows with respect to machining time.
®)

(b)
frefafag @1 e far T 8 —

(i) T vrETed g
(i)  Tg YOI B FiFb
\] (iii) @IS qT T

4 Explain with a neat sketch the salient features of ultrasonic machining, covering -

(1) The basic operating principle

(11) Mechanism of metal removal

' (iii) ~ Anytwo applications

() gvﬁa?aaﬂwwﬁﬁw@?aﬁ%ﬁwwﬁdw@mwwﬁ%?

mﬁmaﬁm@mmaﬁmﬁmm%maﬁ?@

What do you understand by Quality control by attributes and Quality control by
larger sample size in the above and why?

variables? Where do you need a
®)

d) W(ﬁmﬁéﬂ)ﬁﬁ%ﬁmmﬁ

What are the sources of error in forecasting?
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(e)

FORTRAN #T87 @1 &rs fasraamsit 4 g2 a3y | 8)

List the common features of FORTRAN Language.

6. frafofaa usai @ gev afm —

Answer the following questions —

(a)

(b)

Wﬁaﬁmms—zﬂmm%?mﬁ%ﬁfﬁ@aﬁ%ﬁamaﬁ%
PA-FIT W & T R e (qeR) § s a3y | (20)
What is 3-2-1 Principle of Location? What are the various degrees of freedom for a body

in space? Distinguish between ‘Jig’ and ‘Fixture’.

mmaﬁmmmﬁmmmzﬁmwmm
w.mﬁmmﬁmﬁw@umwmm
YT B T2 B oy Praiferg | (20)

Derive an equation for the average die pressure in open die forging of a circular disc.
Explain the assumptions made in deriving the equation. The solution may be found only

for the sliding condition of friction.

(%) Prefofea sl & e AR —

Answer the following questions —

(a)

frfafea Rad Jram= TR 31 8 DI — (20)
X1,X = 0
X; + 4x, <4
2x4 + 3x; <6
MaxZ = x; + 1.5%;
Solve the following linear programming problem —
X,X; = 0
X+ 4x; <4
2x, + 3x, <6

MaxZ = x; + 1.5%x,
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(b)

. ()

(b)

Wmaﬁmﬁneoﬁmm7zﬁmﬁwqawim%\
mmmmémwme%mmmmm%\w
qa:mévéﬁﬁaﬂrﬁmzsﬁ?arﬁfﬁwﬁﬁmo.soz Y Seare & ar s
ﬁmmgazmma%fa@ 95% UTEH B TG I & ford, 1 Raem
Hfr | e & b 95%. 1645 HHEF fage & FIG €| (20)
The daily demand for a product is normally distributed with a mean of 60 and a standard
deviation of 7. The source of supply is reliable and maintains a constant lead time of six
days. If the cost of placing the order is Z 10 and annual holding cost is ¥ 0.50 per unit,
compute the order quantity and reorder point to satisfy 95% of the customers. Given
that 95% corresponds to 1.645 standard deviation.

(i) % G fF eR1 RRied FRER @ | & ueEd | (10)
) T BReM W ¥ Sified 55 Reie @ amry w3 faf@al  (10)

(1) With a neat sketch explain the organization of a digital computer.

(1)  Write down the general structure of a Logical IF Statement in modern

FORTRAN Language.

fZard TR0 ax’ +bx +c =0 B! & T & o U Tl A¢ 99130 | S & oy

C vramm At foaRad | (20)

Draw a flow chart to solve the quadratic equation ax? + bx + ¢ = 0.

Write also the corresponding C programme.

..............
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