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Time: 3 hrs.

Note: Answer any FIVE full

1 a. Define Finite Element general steps in F Methods. (10 Marks)

b. Fig.Q.l(b) shows a bar ends subjected to load as shown. Determine
displacement at loading po corresponding stress R-R method. (10 Marks)
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(10 Marks)function.

Po

.,i0'

b, A cantilever beam
Galerkin's method use

--.t
::::,

maxlmum

,:,

o?oo trr

d '",*..

lr

Q.2(b)

a.

b.

u "Ni"

Determine

. :::::::::r:

ttrE riodal
(10 Marks)

displacement and stresses at each

,,,-!* [s
60ol^nlnn'

+[oo{
rth ---*

Fie.Q.3(b)

W
(10 Marks)

(10 Marks)
OR

4 a. Derive shape for C.S.T element in natural coordinates.
b. Using evaluate,

I d, by one point and two point formula.
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Module-3
5 a. Derive Hermite shape functions for beam element. (10 Marks)

in Fig.Q.s(b). Determineb. A cantilever beam subjected to point load of 2
deflection at free end and support reactions. E = :4 x 106mma. (to Marks)
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Module-S
9 a. For the element of axisymmetric body
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constant angular velocity
force vector include weight of
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b. Evaluate nodal forces
Fig.Q.e(b).
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Time: 3 hrs.

Note: 1. Answer any FIW full questions,
2. Use of design data handbook
3. Assame missing data

I a. Derive an expression for shear

b. A truck spring has a overall
length and 15 graduated
The ratio of total depth
of leaves, the camber

2 a. Define slip and
b. Select a

mounted
ruru[ng
centre between centres

3 a. Derive equation of spur
b.

exerted on band.
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is 600mm.
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belt. Explain the of on velocity ratio. (10 Marks)

to transmit 10kw from a pulley of 200mm pitch diameter
motor running to another pulley mounted on compressor

The service is varying from l0 hrs to 14 hrs per day and

gears are to ata of 200mm, speed reduction is 4:1.
The are 20o FDI. plane, helix is 45o. The gears are manufactured

class). can be taken as 16 times the normal
hardness. (20 Marks)gears and

"formative of teeth" on bevel gear. (08 Marks)

at 300rpm of pinion. The pressure angle is 20".
gear at their large ends are 150mm and 200mm

face the gears is 40mm. Determine the components of the
resultant gear tooth
the gear"

.W draw a free body diagram of forces acting on the pinion and
(12 Marks)

OR
''hnd determine the input capacity of a worm gear speed reducer unit
hardened steel worm and a phosphor bronze gear having 20o stub

centre distance is to be 200mm and transmission ratio is 10 and worm
(20 Marks)

I of2

6 Complete the
which
involute
speed is



Module-4
7 a.

b.

Derive an equation for torque transmitted by disc clutch.
A cone clutch with asbestos friction lining transmits
friction is 0.2 and the permissible intensity of
is 12.5o. The outer diameter is fxed as 300mm
wear theory calculate:
i) The inner diameter
ii) The face width of friction lining and
iii) The force required to engage the

8 a. A single block brake shown Fig- a to balance aln
1 000rpm. Assuming coefficient to be 0.25 and
i) Tangential force on the
ii) Normal force
ii, Force 'F' required to brake

18M862

(10 Marks)
The coefficient of

. The semi-cone angle
limitations. Assuming uniform

(10 Marks)

5

limited to 50N/mm2. coefficient
drum is

Fig.
in Fig.Q width

respectively permissible
between

i) Tensions in ii)
brake is

a drum shaft at

ss of the steel
stress in the band is
lining and the brake

force iii) The torque
(10 Marks)
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v) Heat

b. A differential band
band are 100mm

to make the locking assuming other dimensions
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iv) Find
0.25, calculate:
out w]rblher the
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assumptions made. (08 Marks)
long and has a load of 30kN. It runs at 900rpm.
Operating temperature : 70oC. Find the power loss

(12 Marks)

OR
10 Select suitable single radial ball bearings to carry a radial load of 1.5kN and a thrust

load of 1.2kN The bearing is to be used 7 hours per day and average service life
the design load for bearing during selection with speed factor,of 8 years is

life factor, and application factor
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Time:3 hrs.

Note: l. Answer any FIVE full
2. Use of heat transfer,

I a. Write down
terms involved. Also
one dimensional

b. A plane wall of
boundary
ata

c. What thermal

2 a. Derive the general three

b.

contact thermal
wall area. If
5.8 Wm"C.

r

is its significance?
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each module.
tables are permitted.
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brick 120
at the in

and state
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covered with a
of silica brick

C respectively. The
is 0.0035"C/W per unit

are 7.7 WmoC and

befween
are 725"C
at the

and
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cross section by
temperature constant.
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on steam pipe and electrical
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temperature distribution for a fin of a uniform
, the heat transfer coefficient and ambient
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5 a. Explain formulation of differential -D steady heat
b. Explain different solution method

b. A 12 cm diameter long bar initially at a uniform
at 650oC rvith a convective coefficient of 22
to reach 255"C. Take K: 20 WmK, p : 580

c. What are Heisler charts? Explain their signific

c. Explain application and cornputa

18ME63

of 40'C is placed in a medium
ulate the time required for the bar
1050 JlkgK. (08 Mark$

(04 Marks)

(08 Marks)
(08 Marks)
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,{$

cosine law (08 Marks)
for two large parallel plates at

: 0.9, ecoldprate: 0.6. If a polished

the percentage reduction in heat transfer,
(08 Marks)

(04 Marks)

(08 Marks)
of 100'C. It is

6 a. State and explain:
(i) Stefan Boltzman
(iii) Wien's

b. Calculate the net
temperature of and

aluminium placed

€rti"ta: 0

27oC respectively,

between them. Find

7

8

c.

4-

b.

ofthe tube (i) If vertical

c. A vertical

expo sed to at at a temperature
IS

oven is 0.5 and is

number
at a uniform

Determine

to the

of HT from the surface
(08 Marks)

200'C. It is exposed to atm
door. Take properties of airatr at20oC al heat transfer

9
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made.
b. The flow rate

are 0.2 kgls
75oC and of hot water is 45"C. If the individual heat

Calculate area of heat transfer. (08 Marks)

parameters in forced convection heat
(08 Marks)

at 35 m/s. The plate is 75 cm long and is
zdirection. Calculate heat transfer from the

(08 Marks)

(04 Marks)

Module-S
of counter flow heat exchanger. State the assumptions

(08 Marks)
cold flux streams running through a parallel flow heat exchanger

respectively. The inlet temperature on the hot and cold sides are

The
transfer

exit temperature

are 650 Wmzoc.
c. Write

on both sides
Fouling Factor.

2 of3
(04 Marks)



OR
10 a. Water is boiled at a rate of 30 kg/hour in a

Estimate temperature at bottom of the
condition.

b. A vertical cooling fin approximate a flat
steam at 100'C. (hr, : 2257 Hkg).
Calculate:
(i) Thickness of film at bottom
(ii) Average heat transfer
(ii0
Take P 

: 965.8 kg/m3, K:
c. Differentiate:

18ME63

cm dia at atmospheric pressure
pan. Assuming nucleate boiling

(08 Marks)
cm height

is maintained
and is exposed to
at a teffibrature

saturated
of 90'C.

(08 Marks)

(04 Marks)

...
correction,factor.
x 10a kgim-s

(i)
(ii)

p = 3.153
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Module-5
9 a. With a neat sketch, explain equipment of Laser Beam Machining (LBM).

b. Explain process parameters of EBM and its applications.

3 a. Explain the

10 a. With a neat
disadvantages

in USM process.
o f Ultrasonic machining.

18M8641

024

Marks: 100

module,

(10 Marks)
(10 Marks)

(10 Marks)
(10 N{arks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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OR
explain electron beam machining and list out its advantages and

(12 NIarks)

b. With a neat sketch, explain Nd - YAG (neodymium Yttrium - aluminum garnet) layer used

in LBM. (08 Nlarks)
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1 a. What is a Supply Chain?
b. Describe the two process

2a.
b.

3a.

b.

4a.
b

them is whether to
they require
Cake is Rs 0
year and Rs

Supply Chain

on site
containers sts Rs

make the 1n house, they
per Cake t0 trust
and to know

Module-3
in detail.

(10 Marks)
(10 Marks)

from If they buy from other's
The buying cost per

costing Rs 30,000 per
that they will sell 1,20,000

should make (or) buy the Cakes
(08 Marks)

5 a. Diffdrentiate

Cakes. So

6 a. What are

b. Enlist the

i]lti":*ffiie
'!5!.,

u

b.. .Briefly explain
1.'
t'

objectives and functions.
(08 Marks)
(12 Marks)

(05 Marks)
(07 Marks)
(08 Marks)

factors
options for

OR
influencing the network design decisions? Discuss. (10 Marks)
a distribution network and explain Manufacturing storage with

(10 N'Iarks)

Module-4
7 a. What is the role of forecasting in a Supply Chain? Explain

b. Discuss about the Time series method of forecasting.

'91ffiffi

direct

c. Write a short

OR

Safety Stock.
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Note: Answer any FIVE full questions, ONE full
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and importance. l

in detail.

(12 N{arks)

them in Supply Chain
(08 Marks)

an example of a
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8 a. Explain the Decision
b, State the impact of U

(DCF)

9 a. What are the effects
various obstacles for

b. What is the future of

18M8653

(10 Marks)
Discounted Cash Flow

(10 Marks)

Also list the
(12 Marks)
(08 Marks)

(08 Marks)
(04 Marks)
(08 Marks)

10 a. "Supply Chain
b. List the various problems the
c. "BuildingPartnership " in a Supply

OR
the process,
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strategy
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