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Note: Answer any FIVE full questions,

I a. Explain the steps involved in F
elements in FEA.

b. Determine the nodal disp for the
using the principle of
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Module-2
linear bar element. Also write the properties of stiffness
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b. Determine the nodal displacement for the
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6 a. Derive the stiffness matrix for the I - D shaft

b. Determine the deflections for the beam shown in

l: 4 * 10-am+

Q6(b) TakeE:7x
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10eN/m2,

(10 Marks)

write the rate equation for
(10 Marks)

shown in the Fig Q7(b).

Kr = 20 Wm"C
I(z = 30 Wm"C
IQ = 50 Wm"C
T* = 800"C

h = 25 Wm2C
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7 a. Derive the differential
conduction and convection.

b. Solve for temPerature

Fie Q6(b)

1-DHeat

in the compo

Fie Q7(b)
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Write the expressions for
tion. (10 Marks)

Fig Q8(b). Take two elements for

h:5Wcm2-K
K: 70 W/cm - K
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8 a. Explain the
1-Dheat

b. Determine the

FE ideallZation.
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triangular element'

dynamic analysis with detailed explanation'

(10 Marks)
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(10 Marks)
(10 Marks)
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10 a. Derive stiffness matrix for Axisymmetric triangular element

b.Derivelumpedmassandconsistentmassforabarelement.
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Time: 3 hrs.

Note: Answer any FIVE full qaestions,

I a. Define Automation. List and
b. The average part produced

an average of 8 machines.
pertinent data is as

280 minutes ,

580 minutes. 6
production week.
iii) Piant

different

4 a. Explain
b. What is
c. List the

5 a. What is Group T
b. Explain various

Emmerate the advantages of Group Technology
of FMS with a neat block diagram.
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must be processed through

and Lower bound approach to
(08 NIarks)

The a time per line will be

and is equal to
and lower bound
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axis by an

fa

Upper
buffers

b. The cycle time of an 18 transfer line
8 min and the pro bteaks downs per equal for
0.006. Determine
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c. With a neat sketch, e p
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CAPP s with the help of a block diagram. (08 Marks)

Requirement Explain the structure of MRP system. (08 Marks)

o Planning. (04 Marks)
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6 a. Explain the following terms in Line Balancing
i) Minimum Rational work element ii)
iv) Balance delay.

b. In a plant a product is to be assembled as per

i) Construct precedence

7a.
b,

c. m

a.

b. and
c.

as applied to Robots.

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

explain various stages of Additive
(08 Marks)
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diagram iil) Cycle time
(08 Marks)

data :

(12 Marks)

(08 Marks)
(08 Marks)

(04 Marks)

(04 Marks)
(08 Marks)

8

9 Additive
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10 a. Define I.O.T. Explain
b. What are the
c. List any five

Process
Process.

OR
of I.O.T in Manufacturing.

4.0? Explain.

Module-5
echnology andT,

b.

c.

List the
Explain sketch, Ma

(08 Marks)
(08 Marks)
(04 Marks)
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Note: l. Answer any FIVE full
2. Use oJ'heat transfer

1 a. Derive the general three

b. A wall of furnace ls

magnesite brick
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relating
b. A12cm

medium 
'
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number and Fourier number, (10 Marks)

long bar ini uniform temperature of 40oC is suddenly placed in a

with convective t transfer coefiicient of 22WlrrfK. Calculate the time

module,

of 255oC. Take thermal conductivity K:20 W/moC,

J/kg"C. Also calculate the temperature of the body after
(10 N{arks)

required to reach the

P = 580 kg/m3, Co

body

7 minutes.

Module-3
a. Define the following and write down their significance:

(1) Reynold's Number (ii) Prandtl Number (iii) Biot Number
(iv) Euler Number (v) Grashof Number (10 Marks)

b. Using the Buckingham's theorem of dimensional analysis for natural (free) convection,

show that Nu: f(Gr, Pr). 
r ^€,) 

(10 Marks)
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(10 Marks)
and 90 cm
atural flow
(10 Marks)

(10 Marks)

b

7 a. Define the following with re
(i) Emissivity (ii)
(iv) Black body v

b. State and prove
c. Establish the re

8a.

b

9a.
b

heat kansfer c

(05 Marks)
(05 Marks)

intensity of radiation (I).
(10 Marks)

are 650 W 2oC. Calculate the length of the tube
the tube as 2.7 cm and 2.5 cn-r

for tube heat of water Co : 4180 J/kg"C
(10 Marks)no fouling

(10 Marks)
at atmospheric pressure. The plate

:

(iii) Refleetivity

10 a,,rl Sketch and
b. A vertical

OR
of boiling.
is exposed to steam

in heat Take
Assume K =

for and cold

explain
plate

temperafure is 98 the heat transfer

on both

cm

and mass of steam condensed per hour
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of 25 mm. The depth
distance of 64 mm
the same edge.

2a

flange. Deterrnine the
matcrial is 75 N/mm2.

3 a. Explain modes
b. A nylon

to a 900mm
speed sec.

(16 N{arks)

and thickness 50 mm is subjected to a

radial stresses at the inner , middle and
(15 Marks)

contain a liquid at a pressure of

of the cover allowa

(06 Marks)
diameter pulley
5.2 kW at a belt

(14 Marks)

(08 Marks)
on a closed coiled helical spring from a height of

and it is made of 25mm diameteruvine. Find the
and amount of compression produced. Take C : 8

(12 Marks)

i)
ii)

the belt
the belt

for chain
200mm

driven

has 20

4 thc stress

of2
250mm.
maxlmum
and G:

Module-3
a. Derive an expression for florces acting on Helical gear tooth. (05 N[arks)

b. A pair of carefully cut spur gears with 20' FDI profile is used to transmit 12 kW at 1200 rpm
of pinion. The gear has to rotate at 300 rpm. The material used for both pinion and gear is
medium carbon steel whose allowable bending stress may be taken as 230 MPa. Determine
the module and face width of the spur pinion and gear. Suggest suitable hardness. Take

24 teeth on pinion. Modulus of elasticity may be taken as 210 GPa. (15 N{arks)
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stress for the cover
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Explain brietly the formative number of teeth of bevel
Design a pair of bevel gears to transmit 12 kW
pinion, The angle between the shaft axes is 90".
gears is cast steel. (o'o: 183.33 N/mm2, BHN
the gears for wear and dynamic load.
Assume tooth form is 20'FDL

7 Design a woffn drive for a speed
required velocity is 25.1. The worm
of phosphor bronze. The service
loads. Also calculate the heat

r:it OR
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at o fthe gear and 1

(05 Marks)
470 rpm of the
the material for
1.25 and check

has 20 teeth and
ake service factor as

surface hardness fbr the gear pair

a.

b.

8 a. A single plate of both sides
irurer diameter. The ient of friction
transmitted for wear and
maxlmum 0.08 MPa.

b. A single b with a torque
drum 00 rpm and the
t)

ii)
iii)

is I MPa.
Soomrn

m outer diameter and 0.16 m
at 1000 rpm. Find the power

effective has 0.3
is 0.2 and it runs

pressure distribution cases If the allowable
(10 Marks)

Q8(b). The brakef250 N-m is shown in Fig.
f friction is 0.35. Calculate

the block and brake drum
(10 Marks)
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coaling in IC engines.
(08 Marks)
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and

clutch
of

b
U.

2a.

b. List
c. With a neat

3 a. Explain the
b. With a neat

of
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gear

raking system
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explaina.

b. working of sketch

a.W/ith
Module-3

working principle5

6a.
b.

7a.
b.

a neat
b. With neat

i) Caster
iii) King

on
11

iv) Toe ln inclination.

OR
suspension system.

ar suspension with a neat sketch.

of Battery Ignition System (10 Marks)

ii) Scrub Radius
(10 Marks)

the
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Explain the
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Module-4
and principle of workin g of Zenith Carburetor
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(10 Marks)
(10 Marks)
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and abnormal combustion processes with relevant sketches.
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8 a. Explain the methods of super charging

b. Explain the construction and working

ith a neat sketch explain the crank case emi
ith a neat sketch explain ection system to

:.in5

'::!.t!- 
r='

ot .:i::j!j

j''i:i+:" "'*.1 : ii i!r::

: i:l!l

aneat Sketchi"'r:'""
,,,,,,::,

17M8655

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

9 a. W
b.w

a.W
b.w

10 ith a neat sketch
ith a neat

OR
of Exhaust gas Recirculation

-+

working system.
the Catalytic converterrr'

+*<rf*rf

d*.

{trri

, &NNtr

.,\m$$,

.,!t

2 of2

.$ .-.

"iirlitiN

,I

:r&:r


