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Sixth semester B.E. Degree Examination, June/July 2023
Finite Element Analysis

17ME61

----r)C-

Fie Ql&)

OR
What 

-are Interpolation function? Explain Interpolation model for Simplex Element ,
complex and Multiplex Elements in cletail. (r0 Marks)
Use the Galerkin's method, to obtain the approximate solution of the diflerential equation.

d'v
- +- lor- =5 0<x< l
dx'

With houndary contliiion y(0) : y( l) = 0. Take rhe trial hrncrron as Nr(x) : x(x-l) and
N:(x) : x'1x- I ). (to Marks)

Module-2
Derive the shape function for the unffirionaI bar element, rn natural coordinate system.

. (10 Marks)
For the triangular element. shown in Fig. Q3(b), obtain the strain displacement matrix ,8,
and determine strain €* , €y and y*r. Nodal displacement {q} : {2 I l-4 -3 rt 

ir;fl;ffi
( s$,s0)

Fig Q3(b)
{&0,$s-}

OR
displacement

stress in each element in bar shown if Fig. Q4(a) due to applied force P : 100kN. Take
Esteet = 200GPa E.u: 100GPa. (10 Marks)

SC"rl

rig.Qa(a)



b. For the two bar truss shown in Fig. Q4(b) ,

each element. Take E :2 x 10s N/mrn2 . A :

Fig.Qa@)

17M861

displacement , stresses in
(10 Marks)

5a.

b

a

b

7

t.,',

,irliti,il,rii; .::.

a. 'Find

BO'*

a).

-$f-*

5oo

2Xr.r

fin as shown in Fig. Q7(r

6

Fig.Q6(b)

the lon (10 Marks)

* 6lnj crY)-

Fig.Q7(a) ',', i tsuce
.: .::. ;

Lc"i:n

b. Derive Fluid
Fq* 6{-m

*t
*.-'*'&!d.,t

s matrix for a 1 - D base element

OR

H* Sr: xfe m"e

2 of 3

(10 Marks)

mm

Module-3
Derive Elernent Stiflhess matrix ti',, tt . n.u.,l f lement in Global Coordinate System.

(10 Marks)
Solve lbr vertical deflection and slopes , at point 2 and 3, usrng beam elements for the
structure shown in Fig. Q5(b) Also determine the deflection at the counter of the portion of
the beam carrying UDL, E:2 x 108kN/m2 l:4 x 106mma. (10 Marks)

rnt

Fie Qs(b)

lr* t fft -*_*-.9}a_ rrn **g{

OR
Derive an Potential energy lunctional for beam element. (08 Marks)
A solid stepped bar of circular cross * section as shown in Fig. Q6(b), subjected to atorque
of 2kN/m at its fiee end and a torque of 5kN/mat its change in cross - section. Determine
the angle ol'lwist and shear stress in thc bar.

Take E = 2 x 105N/mm2 and G:7 x 10a N/mm2. (12 Marks)

91.,1'^.*llttt

k ary-":rlkg:q



17ME61

8 a, For the brick wall shown in Fig. Q8(a), the inner temperature is 28"C and outer
surface is exposed to cold air at -15"C. Determine distribution in steady state
within the wall by considerrng 2 one dimensio w elements. (08 Marks)

I,t/

Ks ().? r"sJ nr"u

h*!n r'nf"n*"q-

&* -l'$6e^t.* **

Fig.Q8(a)
m*-d

b. Solve for temperature
heat elements, use Penalty of handling

the composite wall in Fig. Q8(b). Using 1 - D
(12 Marks)

L

K, = 20 wf -"c
k- = 3P w/*'e
u' ^ oo r^l I r''o'c/Y. -', I

\, gr0oL

"t , ** rlfnns **

9 a.

b.

ilg

o,lJ|6 (?.J$lt')

l*rt)
Qe(b)

,, 11,*ti$rr':

'l ' ,lllllil 
l" 

'L 
'

rn

l*
I

(% q",)

tu;( oJ- Sqmnetril-dJ

OR
10 a. Derive an

b. Derive an

mass matrix for the bar element by Variational method. (10 Marks)
mass matrix for truss ele ment in Global co-ordination system.

(10 Marks)

*****

, I1111flii' .i.
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2 a. Derive the
under

at 650"C
reach255 "C. T

three ion equation in Cartesian Co-ordinates
with heat the assumptions made. (10 Marks)

here of diameter 300 is used to store a liquefied gas at -200' C. To

a convective co-efficienl of 22 Wm2K. Calculate time required for a bar to

ake K : 20 Wm-K, p = 580 kg/ml, C : 1050 J/kg-K for material of bar.
(08 Marks)

Module-3
a. Explain the physical signiticance of.

(t) Prandtl number
(iit) Nusselt number

(ii) Reynold's number
(iv) Grashoff number.

I of 2

(08 Marks)

G'RG$ffiHffiME
USN l7ME63

Sixth Semester B.E. Degree Examinritibn, June/July 2023
Heat Transfer

Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full qaestions, choosing ONE full questio*from each module.
2. Use of Heat Transfer data hand book is permitted, steam table is permitted.

;\l od u le- I
I a. Explain the different modes of heat transfer with laws governing them. (09 Marks)

b. What are the three thermal boundary conditions? Explain. (06 Marks)
c. Derive an expressron for rate of heat transfer and variation of temperature with radius for a

hollow cylinder. (05 Marks)



17M863

b.

6a

8a.
b.

b

c

9a

10

(10 Marks)
cool the engine oil
25" C as the cooling

of m diameter is 2 kg/s.
of diameter 0.7 m is also 2kgls.If the value of

overall heat K. How much length the heat exchanger should
be to (10 Marks)

a. With neat sketch, explain clifferent ,.r,,*trpool boiling (08 Marks)
b. Explain filmwise ancl dropwise condensation. (06 Marks)
c. Air free saturated steam at a temperature of 65'C condenses on a vertical outer surface of a

3 m long vertical lube maintained at a uniform temperature of 35'C. Assuming film
condensatron, calculate the average heat transfer co-efficient over the entire length of the
surface. (06 Marks)

*{<*<+r<
,, :::l:1 

-' '

I ,,,J

,t1ilr,

ii'

. liyl*$*

2 of2

OR
Using dimensional analysis, obtain the dimensionless parameters in-forced convection heat

transfbr. (10 Marks)

Air at 25" C and atmospheric pressure flows across a heated cylinder of diameter 7.5 cm. If
the velocity of air flow is l2 n/s and the cylinder surtbce is maintained at 95"C, compute
the rate of heat transfer. (10 Marks)

\Iodule-4
7 a. State and explain the following laws of radiation:

(i) Kircholt-s law.
(ir) Plank's law.
(iii) Weins displacement law
(iv) Lambert cosine law (08 Marks)

b. Two large parallel plates of equal area are at temperature 150"C and 40'C while their
emmisivities are 0.6 and 0.7. If the radiation shield of ernissivity 0.04 is inserted between the
plates. Estimate the percentage reduction in heat transfer and equilibrium temperature of
radiation shield. (12 Marks)

OR
Explain briefly the concept ol'black body. (05 Marks)
For a black body enclosed in a hemispherical space, prove that emissive power of the black
body is n times the intensity of radiation. (07 Marks)
Define : (i) Emissive power (ii) Radiation shield

(iii) Radiation shape factor (iv) Radiosity (08 Marks)
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Module-2
a. Obtain an expression fbrthe ratio of belttension in an f'lat belt. (t)6 Nlarks)

b. Select a v-belt drive to connect at l5KW.2B80 rpm lxotor to a centrililgal pulnp. rlrrrrrirrg at

approxintately 2400 rpm fbr a service of 18hr per"da\,.'l-he centre distance shorrld he

approxilxatell,400rnm, Assurne the pitch diameter of driving pullel'as 125mrn. (14 N'larks)

1 of 3
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F = l6oou
Fig.Ql(b) (10 Marks)
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4 a.

b.

5 A compressor rLlnning at 250rp b1' a l8kw. 100

spLlr gear. 'l-he centre distance . The pinion is
allowable stress 500MPa. S rlade ol steel

Irig Qs(b)
2 ol3

an outside diarneter of 35Ornrn

i: 0.25 irrrd llre rnar irnrnn

r through a 20" FDI
l. SAE3245 having static

of static allowable stress

6

8 a

have and inner diameter of
f fiiction alloli,able pressure is

ed l000rprr (10 Marks)
I--ig Q8 (b), uses

is 45,?,-an
.,:, t.,. - ,,:

a r,-belt. The pitch diameter of'the v-grooved pullev
angle d the co-efllcierrt of tiiction is 0.3. Determine the

; ::r'i''ili

,rrl1. lllrlilit,ritlrrl

1r

o

ll, :l',;

.:

" 
t1r,,,.,*l|l.1l

7a.
b

(I0 Marks)

17l,\864

OR
Design a pair of Bevel gear to connect tu'o shafts at 60o.'l-he gears are allol'steel of case

hardened having allorvable stress 345MPa and precision cLrt uith fbrm cutters. The gear ratio
is 5 : l. 1'he pou'er transmitted and 301(\\' at 900rprn of the pinion. The teeth are 20' full
clepth. l-he piniou has 2.1 teetlr service thctor. Cs: 1.5. Suggest sr-ritable surlhce hardness fbr
the gear parr. (20 Ntarks)

J-' /r oo 6.n
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NIodu lc-5

Derive Petrotf-s equatiorr fbr co-efljcient of fiiction in Journal bearing. 108 NIarks)
Explain the fbllorving :

i) Oilirress
ii) Flash point
iiil Irire poirrt

(0,1 N{arks)ir ) Pour p,rirtt.
Deterrnine the poler loss fbr a Petroff bearing l00rnm in diameter and l50mrn long. The
radial clearance 0.05rrm. Speed olthe journal is l0O0rprrr. The lubricatirrgoil is SAE l0 and

bearing operating temperatllre is 60"C1. (08 N,tarhs)

OR
Explain the fbllorving :

i) H_rdroslalic luLlricatron
iit Hrdrodi narrric luhrication
iii) Ela:to hr dlo di narnic luhricatiorr
ir )TlrrLrst hcarirrg
1,) .lournal bearing. (to Ntarks)

Design a full .iournal bearing subjected to 6kN at l000rpm of journal. The jourrral is of
harclerrecl steel and the bearirrg is o1'babbit rnaterial lraving hearing modulus 48.5 x l0 e fbr
hr''drody'namic lLrbricatiorr. fhe bearing is operated u'ith SAE 40 oil at 70'C and the ambient
ternperature is 30"C having absolute riscositl of 3lcP. The length and diameter ofjor-rrnal is

equal. Also determine the amount of artificial cooling reqr-rired and sol-nrrerfbld nLrrnber.

Consider O,:: , 95 x l0rr and clearance ralio r1r:0.001. K': 0.273^Apr:0.002. (10 \tarks)

*rr*x,<
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(08 NIarl<s)

(04 N{artris)

(08 N{arks)

(12 NIarks)
(08 NIarks)
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Sixth Semester B.E. Degree Examination, June/July 2023
Automobile Engineering

Tirne: J hrs Mar. N{arks: 100

Sote: Arrsr+'e{ afly F IY'E ./itll questiotls, choosittg OhtE jfu!i question.f'rom eur:lt rnodule.

N{odq!e- 1

Explain the clifterent t),pes of the cirlinder arrangenrents rvith the help o1':r neat siietch
(12 NIarl<s)

Wrth the heip ol a neat sketch explain the Construction of dry ancl rvet liners. Also
drfferentiate betr,veen dry and rvet liners. (08 N1arks)

ot{
Explarn the proccss of pump circulation system witlr the help of ncat skelch. Also nrcntion
the advantages o1'pulrlp circlrlation systerl ol cooling over Thermosyphon cooirng systenr.

(t0 N{arks)

Mention the requircments olthe lLrbrication systcnr in an aLrtorlobile enginc aud erplain the
process ot splash lr-rbrication system wrth the hclp o|a diagram. (10 Nlartis)

Ia.

b

2a.

tr.

1\Iodule-2
3 a. With the help o1'a neat sketch explain the working mechanism of mLrltiplate clr-rtch systerx.

(10 Marl<s)
b. What are the apptrcatiors of fluid flywheel'/ Explain its working with tl-re help of a neat

skctch. (10 Nlartrs)

OR
a. Erplain thc operation of a drff'erentialwith the hclp of a neat sketch.
b. N4ention the requireutent of-the brake systetr.
c. Erplairr the working principlc of disc brake with the hclp olthc dragranr.

Module-3
5 a. Explain the follorving steering geometry with the help of relevant diagrams

a) Camber. b) Castor. c) Toe in and Toe out

b. How the hydraulic power steering works? Explain with the help ol'the cliaglarr

6a

b

oR.
Explain the working principle of magneto Ignition systenl with thc he lp of a diagram.

(10 NIarks)
How the independent fi"ont whcel suspensior-r works? Explain with the help of diagram.
Also mention its aclvantages and disadvantages. (10 Nlarks)

1 of 2

Gffi$.$GHEffiE



b.

171\4E,655

Module-4
Erplain the process of supercharging with turbine, r,vrth the lieip of a neat dlagrat'u.

Also mention its advantages and disadvantages" (x0 Nilanks)

Erplain the lvorkins principle of Exhaust turbo chargrng wrth the help ola ueat diagram.

.Also rilenlion its iimitatiLrns. (10 Marhs)

GR.

Write a short note on thc clifl'erent t1,pes of alternative flle is. (08 N'nrrrl<s)

With the help of a neat sl<eicir explein the f,oilow'ing process of ftrel injection system.

a) Dircct injcctron systcm.
b) Porl inlection system.

c) I'hrottle bocly injection systcm. (12 Marks)

Module-5
Explain the process o1'b,xhaust gas Recirculationsystem. With the help ola neat dragrarn.

(10 Marks)

ilorv tite process of evaporative control system is usecl to control the evaporatrve emrssion?

Erpliiiir u,ith the help of a lteat diagram. (10 !l:rrks)

oR"
Explain the process of positive crank case ventilation tbr controlling cranl< case vetttilation,

with the hc.lp of scher-natic diagram. (12 Marks)

Write a short note on ciiffbrent emission standards followed in India. (08 Marks)

6a
b

9a.

b

10 a,

b.

*i<**r<

2 of 2
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Time: 3 hrs.

3 a. What are

b. What is fire

colToslve su

industries.
b. What kind of in

related to

Sixth Semester B.E. Degree
lndustri

a. List and explain common
b. In casc of fire accidents,

control firc?

er and thpir

'i:,i,.,i:{tltttltiii,,'

can be prevented. (10 Marks)
rnethods and technique to be adopted to

(10 Marks)

(10 Marks)
applications.

(10 Mark$

(10 Marks)
ventive measures

(10 Marks)

firc hazards and

rvhat are the tron

5 ) and safety guards used during
(10 NIarks)

6

machine tools like
iv) Band saws (10 Marks)

iv) Crinding machines (10 Marks)

material, compressed gas cylinders and
(10 Marks)

Module-4
7 a. Define Electrical Safety. List the basic factors to be considered to ensure electrical safety in

result from electrical ctirrent? Discuss briefly the pre

',. 
-. rll1rrrlii,,

il. l'

I of2

t7M.E662

Max. Marks: 100

OR
2 a. Explain matcrial safety data sheet contents and explain Lockout and Tagout procedures.

(10 Marks)
b. ln constmction, explain the hazards re latcd to scaffolding and fall. What are the measures to

be taken for protection'/ (10 Marks)



8 a. List and explain various personal
equipment.

b. Explain safety precautions takcn agarn

clcctric sliock in electric p1ant.

9 a. Explain different safety policies
b. Define chemical safety and
c. l:xpiain concept o{'safbty

OR
l0 a. Explain safety precalr using CNG

b. Explain risk as llowed during
installations.

7M.E,662

electrical
(10 Marks)
shops and
(10 Marks)

loss prevention.(10 Marks)
hoods. (07 Mark$

(03 Marks)

(08 Nlarks)
and give checklist for LPG

(08 Marks)
(04 Marks)

and Safetv audit.
J

chemical safbty

c. Explain fire acts taken during chemical

**{<t *

safety.

i.,,,, 
.r, 

,tl lll',ii,
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