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b. Derive stiffness
c. An axial bar
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a plane truss element.
to force AS

forces.
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Derive the Hermite shape
For the beam and loading AS
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Fig Q6(b

plot them.
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(10 Marks)
n at the centre of the

(10 Marks)
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matrix for a
Ac lrcu ar shaft subjected
Determine the maximum
shaft materialas 70GP

angle of twist and iNsu'w'

(10 Marks)

(10 Marks)
"C" as shown in Fig Q6(b).

taking s of rigidity for the

l,5H-rrfi

6 a

b

o
circular shaft
to torque at

7 in heat transfer problems. (08 Marks)
4000W/nrr 'fhe plate is 25mm thick

exposed to ambient air at 30"C rvith a convective heat
the temperature distribution in the walt.

the plate rnaterial as 0.8W/moC. Model the plate with
(12 Marks)

Derive differential equation in one - dimensional for fluid flow through porous medium.
(10 Marks)

For the Smooth pipe with stepped cross-section as shown in Fig QS(b), cleterrnine the
potentials at the junctions. The potentials at the left encl is l0m and that ai the right end is
2m. Assume thb permeability coeff-icient is 1m/sec.
,A1 : 3m2, Az: 2m2. A: : I m2
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9 a. Derive the strain displac

b. For the axisymmetric e rvn in Fig
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2a.
b. It is required to select a -belt drive torque of 5 kW capacrty, which

3 Describe failure (04 Marks)
It is to design a spur gears with 20" fuIl-depth involute teeth based on the
Lewis equation. The factor is to be used to account for dynamic load, The pinion
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c. A semi-elliptic used for auto consists of three extra-full length
leaves and 1 ed length leave the master leaf. The centre-to-centre
distance two eyes of the 1 m" The maximum force that can act on the
sprmg For each leaf, the rat loof width to thickness is 9 : l. The modulus of

a.

b.
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4 a. Obtain Lewis equat ion for the beam strength of a spur gear to

b. A pair of helical gears with a 23' helix angle is to
The velocity ratio is 4 to 1. Both pinion and gear are

allowable stress oa =100MPa. The gears are

Determine minimum diameter of the gear that
wear and lubrication factor as 1.15. Ratio of

5 a. Describe formative number of teeth for
b. A pair of right angle bevel gears is

pinion is 21 and on the gear is

stress of 85 MPa and that of the

the gear at 420 rpm. The isl
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(04 Mrrks)
at 10,000 rpm of pinion,

of hardened steel with an

the pinion to have 24 teeth.

used and the required BHN. Take
to normal module as 10. (16 Marks)

20'

I

generated. Take Cs

the required modu
equation and check

le

hardness for the

6 a. List any lications of worm

7

uniform
ity at 750

c. A cone
coefficient
seml cone
Assuming

(')
( i')
( iii)

0 m. The gears are to be precission cut. Determine
of the sign for strength using the Lewis

, considering the overhanging. Suggest suitable surface
(18 Marks)
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required force to engage the clutch, and (ii) Power
(06 Marks)

0 kW power at 500 rpm. The
of pressure is 0.35 N/mm2. The
300 mm from space limitations.
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(08 Marks)

(i) the beam strength (ii) wear strength
Bending stress factor for worm = 28.2

and worm wheel : 7

Speed lactor for strength of worm: 0.25 and

For worm wheel = 0.48
Speed factor fbr wear of worm = 0.112
and for worm wheel :0.26
Surface stress factor f,or worm = 4.93
and for worm wheel : 1.55

zone lactor : 1.143
,i
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(18 Marks)



OR8 a. A single block brake with a torque capacity of 250 Nm is
drum rotates at 100 rpm and the co-efficient of friction is 0(r) The actuating force and hinge-pin reaction(ii) The actuating force and hinge-pin react(iii) The dimensions of the block, if the

brake drum is 1 N/mm2 The length
State whether the brake is self
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in Fig.Q8 (a). The brake

e rotation of the drum.
lockwise rotation of the drum.

ressure between the block and
twice its width.

o fp
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ig Q8 (a) (12 Marks)
steel band

b. A differential band brake in Fig. Q8 (b). The and thickness of the
are 100 mm and 3 mm and the stress in the band is 50 N/mm2
The coefficient of the friction the brake drum is 0.25. Calculate(i) the tensions in the (ii) the actuating i) the torque capacity of the brakell
Find out is self-locking
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Fie. Q8 (b) (08 Marks)
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Module-5
9b]1in Petroff s equation for co-efficient offiiction. Mention two assumptions. (06 Marks)A 75 mm long fulljournal bearing of diameter 75 mm supports a load oi tz tN on a journal
turning at 1800 rpm. Assunring a r/c ratio of 1000, and an^oil of viscosity0.0l kg/ms at the
operating temperature. Determine the coefficient of friction by using 1i; the McKee
equation,. (it) the Raimondi and Boyd curve (iii) also determine the amount of heat
generated using the coelficient of fi-iction as calculated by the McKee equation, and(iv) determine the probable surface temperature of the U.uring, using the following equation
and assuming that the heat generated ln att atsrpated in still air at 20.c.

,,_(AT*lB)'LDxto6--r 0.484 (14 Marks)

b.

load carrying capacity with
(04 Marks)

force of 8 KN and a thrust
life Lror, of the bearing is
mm. Select a suitable ball

(10 Marks)
ball bearing is subjected to an axial thrust of 1000 N and a radial
expected life that 50% of the bearings will complete under this

A single row deep groove
load of 2200 N. Find the
condition. Take Co = 2500 NandC (06 Marks)
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2. Ileat transfer datu hand

I a. Derive the general three
system.
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in Cartesian co-ordinate
(10 Marks)

with h :120 . Determine
i) Time to cool from 5 90'c
ii) In heat transfer rate minutes after start of cooling. (10 Marks)

Module-3
a. Explain the energy balance procedure to obtain the flnite difference formulation of one -

dimensional conduction problem in Cartesian coordinates. (08 Marks)
b. One face of a slab of thickness I cm (K : 20wlmk) is maintained at 40'C and the other

surfacc is subiected to a convection heat transfer with fluid at 100'C and h : 4000w/m2"k.

There is unifonn intemal hcat generation of 8 x 107w/m3. Dividing slab into 5 equally
spaced subregions.
i) Find temperature at different nodes. Assume one dimensional steady state conduction.
ii) If the left surface is insuiated. What is the temperatures at sutface in steady state. (12 Marks)

I of 2

effi$ffiffiffi
18ME63

C.



18ME63

6a

(08 Marks)
(04 Marks)

parallel plates at

If a polished aluminium
transfer €.ni"ta : 0.4

(08 Marks)

7 a. With reference to a flat plate, of velocity boundary layer
(08 Marks), with necessary

b. Air at OoC and 2 flows over a flat of length 1.5m, that is maintained at 50oC.

Calculate the a heat transfer the region where flow is laminar. Find
the average coefficient and loss for the entire plates per unit width.

(12 Marks)

b
c

and thermal

e significance of
i) Nusselt number
ii) Reynolds's number
iii) Prandtl number
iv) Groshoffnumber.
Consider a square plate size of
maintained at l00oC, while the
i; Vertical ii) Horizontal with

ion for LM

8a.

9 Derive
oil

10 a.

b

b
(08 Marks)

20"C. One side ofplate is
heat loss if the plate is:

(12 Marks)

(10 Marks)

enters a parallel flow heat
a.

b. (cp: 3.6kJ
Cooling

The heat
4.2kJ

,.1r,,

entbrs
area is I

*)k**{<

heat exchanges at I
000w/m2k calculate

OoC at the rate of
outlet temperature

of oil and water at exit. (10 Marks)

neat sketch (08 Marks)
.2m long is exposed at atmospheric pressure.

at a temperature of 30'C. Calculate the

I

following:
i) Rate of heat transfer
ii) Rate of steam condensation per second
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question from each module.
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(05 Marks)
(15 Marks)

the Supply Chain
(10 Marks)

Management?
(10 Marks)
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1 a. Brief the key concept of
b. Explain the decisions in

2 a. Explain the evo Chain
b. Explain the Supp strategy, with

OR
Management, with a

a suitable example.

Module-2
benefits in Supp

suitable example. (10 Marks)
(10 Marks)

ly Chain Management, with a suitable
(10 Marks)

Management
Management,

3 a. Describe

b. Brief

4 a. Explain how
Management

b. How does the
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adopted in Supply

OR

and its

and its Management. (10 Marks)

role

base improves

in Supply Chain

5 a. Brief the Store's system
b. Explain how to maintain

a. Explain the role of

and
the obso

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

Supply Chain Management
(10 Marks)

decision in Supply Chain
(10 Marks)
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b. Explain

a. Explain

the

the

oi.::.'

f uncertainty

b. List the

8 a. Explain the impact o
example.

b. Explain the

OR
on the network design in a Supply Chain with a suitable

(10 Marks)

inventory management in a Supply Chain
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9 a. Briefly explain the
Management.

b. Explain the Supply C

10 a. Explain the future of
b. Explain the Supply Chain Integra a suitable '.'ll'l*,,' (10 Marks)
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Module-5

a Supply a suitable example.
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