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link AB
link BC

r:r,ith thc linl< AD. lf thr:

angular vclocity of thc
(06 Marks)

(Any (04 Marks)

Crantrr ,es at a uniform speed of 120 rpm

,i::i

2 a. D
b. The

velocitv
: 180 :240

ion of thc slider S. The length of
mm and SR:270 mm.

(08 Marks)

_- .:r:ai ii

e,

OP:80mm
PR : 180 mm

QR : 240 mm
SR: 270 mm

0

2oo .r1

c. using

CONNC

Fig. Q2 (b)
velocity and accelcration of the piston, angular

connecting a reciprooating enginc. if the crank length is 50 mm,

200 mnr, is constant at 3000 rpm and crank angle is 30o.
(08 Marks)

3a. Iirplain the static ccluilibriLrrn
ModulqZ

ol'two lbrccs, thrcc lbrccs atlcl trlctllbcr w'ith tr'l'o ftirccs itttci lt

(06 Nlarhs)

lc. When a crank zl5o fi'on-r inner clcad ccntrc on the dorvn strtlkc
on the piston of a vertioal steam engine is 2.5 bar. The diameter

75 m, stroke of the piston: 0.50 m and the length of tfte connecting rod:
the torque on the crank shalt, if the engine runs at 350 rpm and the mass of

t0rquc.
b. State D'

The elfcctive
of the
Im.

parts is 200 kg.
1 of3

(06 Marks)
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What is f1y wheel? The turning moment diagram fbr a

to a scale of I mm : 600 N-m vertically and I mm :
between the output torque curve and the rlean res

are as follows : *52, -124, +92, - 146, t85, - 107 mm2.

21NIE51

engine has been c1r0wr1

The intei:cepted areas

taken in order from one end

if the total fluctuation of speed is uot to
of the fl)r,vheel of radius 0.5 m.

C

When the engine is running at a speed of 600
exceed +1.5o of the mean. Find the

4a.

5

b.

rstonpoeffectthe502thcand

Marks)

lnlotheonteeth
Marks)

300
Marks)mm.

fthe
(i)
on

linder bore is 0.5 m. ft'
neglected, calculatc :

(iii) Tangentiai force

CV

is

rod

wheel (P) carried

arc such that the p sun
1

-
5

atrotatesCcarrlerlanetlshecwtoothed

at
thc

o

3
theforanveDerigeilflng.oflaw

lll1.2

rocl the
the

llt
o11

l-luust
moment

(10

lide

1nn

and

S1-locrdian-rct

lninterfercncc
with

f
heel.w

crank

State

order

Tlrc nrinirtrurn nurnbcr of tccrlt on any wltcel is 16. 
-fhc drivirrg

100 N-rn. Dctcrntine :

(i) Numbcr of tecth on different r,vhccls o{'train.
(iil Torque ncccssary to kccp thc intcmal gear statiotrary

conncctrng
shaft

to

n

b.

p
(08

(0s

anglesurepresgearsTwo

differentfoThecarrlerlanetpshapedstaraonplanctidentical

wsunontorque

(

0(r
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(10 NIarks)

viscous damping due to harmonic force.
(10 Marks)

system shown in Fig. Q10 (b). Also if
13 cm, determine the critical damping

(10 Marks)

b,'

U. What is a

8a.

9a.

10

b

b.

c.

0

?)

,<>k*3of3>F**
Fig.Ql0 (b)

2l I,l tiS l
Module-4

Three masses of 8 kg, 12kg and l5 kg attached at radial distance of 80 mm, 100 rnrn and
60 mrn respectively to a disc on a shaft are in static balance. Determine the angular positions
of rnasses 12 kg 15 kg relative to 8 kg mass. (06 Marks)
Explain why part of unbalanced forces due to reciprocating masses is balanced by

(06 Marks)
Derive an expression for the equilibrium speed of a porter govemor.

OR 
(08 Marks)

A rotatinq sha1l tbur rrasscs l, 2, 3 and 4 r,i,hich are raclially attached to it. The mass

l:.

<a*_.__--_

li.
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Fifth Semester B.E. I) ee Exam
Th ids

Anstver any FIVE full

Mar" Marks: 100

question from each module.

21ME52

lJ an"2024

power in an IC engine.
(05 Marks)

balance sheet for an IC engine?
(05 NItrl<s)
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questions, full
2. Use af thermodynamic data

1 a. With suitable fbrmulae,
u

test lbr

idercd 
"vhile

heat

,s

b. What are the paramet

c' 'fhe lbllorving data to a lbur stroke diesel

Cylindcr dianret

li'aming

engme :

a.

Stroke = 300
Etfuctive
Mean c

bie acting a

final

I11l',n,

: 300 rpr-n,
: 500 kg,
of the brake drurn = 400 mm,

b.

sor of l8 and 120 cm stroke runs at 120 rPm and

and 10 bar, temperature being 15'C. Ilstimate the power,

temperature rise, if the compression inclex = 1.3

Moclule-2

(08 Marks)

., tt.

b.

C.

ideal.
' l'"'lli:"l:'

.. :.

'l]'''

I ol'3
(10 Marks)

neer$ng

clttiosing



1 a. l)efine the tertrs :

(i)
( ii)
( iii)
(iv)
(")

Dew point telrperatllre
Dry bulb tclttpcratLlre.
Wet bLrlb temperature.
Hurnidity ratio.
Relative humidity.

OR

per person.

st by adiahatic
coil in tortes

21M552

(10 Marks)
specifications:

and then by cooling

(10 Marks)

(08 Marks)

(06 Marks)
(06 Marks)

b. An auditorium of 150 seating capacity 1S

Outdoor conditions - 40"C DB'l'and

Requireci indoor cor-rditions : 20'C
Amount ol'outdoor air sr"rpplied = 0
I1'the required condilion is

Calculate : (i) CapacitY of'

c. The external
respectivel
constant
inlet. l1'

(1)

(ii)
(iii)

(ii) I'hc capac fier in kg/rlin.

and

head on

Lral to 2,5

at are radial. Dcternrine
Speed of
Vane of runner
Velocity at inlet and exit

factor

to the efficiency of a Pelton wheel

hyclraulic e y ol'a Pelton tr.rrbinc

di

humidification

5

6

7

a"

b.

L.

a.

b.

C.

inrvard tlorv reaction tLtrbine are 1.2 rn and 0.6 nt

22 t'n arrcl velocity ol' flow througli the tr-rrbine is

guicle blacle angle is 10' attd rutltter vanes are raclial at

(iv) 1-lydrqll$

.,,rii..'a,..,,.,,,.,"'''

'':t:'

fficiency.

2 of3

08 Marks)
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8 a. Derive expression for theoretical head
diffbrent vane angles.

b. With a sketch, show diflbrcnt parts ol'a centrifugal
A centr:i{ugal pump is f o rLln at l4
1800 litres/min against a total heacl of 20 m.
such that they are equal in size ol' 100 mm. and outer diameters of tlie impeller

F, fo. radial entry
(08 Marks)

9

tl. Derive an expressior-r
(06 Marks)

ratro o l'a corllpressor. (06 Marks)c" A centnllgal co 30 kg/s of air hcad pressure ratio o1',1 : I. 'l'hc
speed o 1' the 1 2000 rpm, inlet titre is 1-t'C,, stagnati6l pl'csslrlc at
inlet I bar, slilr IS 0.9, por.vcr inpLrt ttrctor is 04, elhciency 8002i,. ClalcLrlate thc uritcr
d ianretcr o1'

for
lse turbine has a blade speed of

(08 N'Iarlis)

efliciency fbr irnpulse turbine (10 Marks)

OR
10 Derive

A
20"

a.

b.

plane of rotation o The
turbine r-rses 3500 kg/hr ol' 1'he abso

The nazzles are inclined at
&om nozzles is 600 m/s. The

at exit is along the axis of the
(ii) Power output of turbine

(10 Marks)

.|:-

;!lodulc-5
a. Brielly explain the terms in relation rvith a centrifugal compressor,

(i) Dillirser

>k**X.*

3 o1'3
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(10 IIarkr)
(10 \larks)

(10 )larlis;
(10 r\larlis)

(10 i\'lrrlis)
(10 )Iarlis)

stresses at cach

Fifth semester B.E. Degree Examination, Dec.z}z3lJan.20z4
Finite Elements Analysis

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questiorts, clr ONE .full questiort.fi'om euch ntotlu le.

3

4

i
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C-
cJ

C

N
3
O

aiJ
Ji
al)
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. : c..l

-t

T: t-

,:
OO

i--

.:t- (
J7

2-

lu
-3
o4
a*

O;.=

=P

=E
^^o

.a t1()=
7i
;u
O

C<
'_ al

tt

Z"

trcc,

Ia.
b.

a.

b.

)\oo "nt'

,(
troof''J

(20 llarks)

(10 \Iarlis)
in Fig Q5(b), I)etenlinc rirc

a.

b.

Fig Qs(b) (10 }larl's)

OR
I)erive stiffness matrix equation fbr torsion of shaft. (10 ){arlis)
A solid stepped bar of circular cross section as shown in Fig Q6(b), is sr-ibjected to a rorciLie
of lkN-rn at its free end and a torque of 3kN-m at its change in C/S. Determine the anslc oi'
twist in the bar. Take E :2 x 705MPa, G : 7 x l04Mpa.

I of 3

6

OR
2 a. Explain 1D, 2D ancl 3D elemenrs in F.EM.

b. Explain plane strcss and plane strain conditions.

A stepped bar as shorvn ir, Fig
nodc. Take E : 2 x. 105 N/mm2.

Fig Qa

0. S0 ts^r

f,oo'^t'

@
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the wall using lD heat

A: unit area.

o
TOraoc

2lME53

(10 Marks)

elcrne nts. Give

(20 Marks)

at -lLu-rct lons,
I)1l 10rr1,

/S,

(20 Marks)

7 Determinc the

Kr : 25W/m"C,

ttt
hTn

8

t+

9

Module-5
a. Derive stiffness, matrix of axisymmetric bodes with triangular elements. (10 \Iarks)

b. Evaluatc noclal forces used to replace the linearly varying surfbce traction shown in
Fig Qe(b)

Fig Q8

...; "

k, VL

I

I
0'l'\,vt 0,2-vn

2OO nrr Lr"r30 r,rnr

Ar ? I t''n" r lq'3'3 h

2 of 3
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(20 \larlis)

-{Lt

l, '.o -- J

(10 Marks)

hen it is sLrb.jected to axial vibration10

e, A,f

Llr

Q10

.t'1

3 of 3
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syste m.
110 Mrrhs)
(lU Murkr)

( ltl Marlis)
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E

history of

b. What are

effective

7 a. Explain the criteria

b. Explain the process of copyright
ho lders?

(10 Marks)

From the initial idea to the grant of
(10 Marks)

field of patenting and how do they contribute to
(10 Marks)

Module-4
work must meet to quality fbr copyright plotection.

(10 Marks)
registration? What are the benefits for the copy right

(10 N{arks)

b.

process

,, iq$lr"'rr11

thaffi.ofiginal
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I ot2

ffie$$effiffiMffi

Examination, D ec.2023 I J
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Fifth Semester B.E. Degree a,n.2024

Research Methodology & lntel
::i::":::

t:li .i

$6tatual Property Ri ghts

Time: 3 hrs. Max. Marks: 100

1

)

3

4

5

6

Note: Answer any FIVE full questions. cltoosing ONE full qttestion from each modtrle.

a.WhatisEngineeringResearch?Whffi,.th.primaryobjectivesofconductingresearchin
engineering? tlo Marks)

b. What are the various types of engineering research? Explain. (10 Marks)
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(10 Marks)
different types

(10 Marks)

8 a. Explain the process of Trademark reg
b. Explain the classification system for

of marks.

9 a. Explain the process of Industrial
b. Explain the famous case law between Inc Vs Samsung

Industrial Design rights

e{T

10 a. Which specific acts, laws
OR

govern
examples of well known indications

:

Elb$tronics
(10 Marks)

Co. related with
(10 Marks)

in India? Give some
(10 NIarks)

,{ir'

in India.
b. How would you

in India?
overall ecosystem of geographical indications

(10 Marks)
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makes the answer invalid.

on the OMR sheets are strictly

T

4. Darkening

5.D
the same question

using whiteners

for

System

1 GIS uses the information mwhich of the fo
a) Non-Spatial
b) Spatial lnformation
c) Global lnformation

.n *j

,{*sr..
. i ,,,,1' a

..,i -!i
,Nll*:+$'

]T

d) None of these

in ISO
c) BIS

d) Position

2 EIA can be AS

and Impact
Impact
Impact

b) FS S

4' '+! .ii'
.,&"i**..,-,.'

1d:.

a) Environmqot Industrial
b) Environmental
c) Environmental
d) Enviionmental

, 
.1:,r r',llt

b) Risk management
3 14000

n

4 Which of

)

)a
*!'

high population density
c) usA

d) BCCr

d) Western Europe
5 Which of the following is having

a) lndia b) China

6 Environment is targeted to
a) General
b) Professio groups
c) Technical
d) All o&&S,

Paper Version : D

{.*W"t
.'; *tt'

ientists

Ver-D- 1of4

Fifth Semester B. Dec.2023lJan. 2024

[Max. Marks: 50

THE CAI{DIDATES

;st! aUr.your ansryeffiflarken the appropriate circle
"':fufu6"r

question numbei',on the OMR sheet.

INSTRUCTI

Answer all the fifty

Use only

For each

Black ball for

corresponding

&*''
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8

Discharge of municipal waste cause
a) Depletion of dissolved oxygen
b) Destroy aquatic life
c) Impair biological activity
d) All of the above

is are referred to a Earth's lungs
a) Forests b.1 Carbon cycle

9 Solid waste is best managed through
a) Incineration b) Open

10 Love canal tragedy is attributed to
a) Soil pollution b)

11 Disaster management inc

1

1

1

I

1

d) None of these

) Spanish d) English

and Handling) Rules 1998, waste should

riy u

4: ffi.
w

*cJW$ffiter sources

.. "!.-
+

d) Miner

ZICTY57

osting1andfi11Sanitaryc)

c) Air po

,.' 

-' 

..,,.,,,,,.

,,il*),,.9,,,,p.itp

llutio,g.*s-
,, ": r!'

"s

I

I

1

a) 12 hours b) 48 hours c) 72 hours
Ver-D -2of 4

d) 96 hours

d) Recharge

Of t,,lry+

::"'

world is
c) CO d) o:

Bhopal Gas Tragedy caused due
a) Methyl ISO Cyanate (MIC)
c) Mustered gas

Deforestation can

a) Increase the rainfall
b) lncrease soil fbrtility
c) lntroduce silt in the river

to leakage of
b) Sulphur dioxide
d) Methane

d) None of the above

20 The word
a) Greek

Environment is derived from
b) French

2l According to
not be stored
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?1

24

25

22 Pyrolysis is an _ process

27

26

28 In an

a) Always

29

30

31

32

sources such
a)H
b)

35 The OTEC is an

a) Energy in
b) Energy in
c) Energy in
d)

c) Ministry of new and Renewable energy
d) I{ealth and Family welfare

flow is alwa
,:: i$\"

-'d"'iii:""'il/C."
::::, ::,,, :,..r'

d) Potrol

;i

a

d) Kaiga

d) Fog

d) None of these

Earth's surface

) 19 to 48km d) 190 to 480km

research and developrnent in renewable energy
biogas and solar power

1

F

Energ;i'in

,. 
-]

technolo gy that converts
of ocean to generate electricity

ves to generate electricity
due to thermal gradient to generate electricity

fast moving ocean currents to generate electricity
Ver-D -3 of 4

*;r.],
,dfu,fiqr,:::i

c) Both a and b

c) CorroSive

d) Neither a and b

d) Odorous

b)
c) In

by-
b) Jacob Von Verkul
d) Ernst Haeckel

d) Parriculale matler'

d) .lanr-rary 26tl'



40

4l

42

43

44

45

36 In a Lake, phyoplankton grow in abundance in
a) Littoral zone b) Limnetic zone c) Profundal

37 'l'hc prescribed limits of noise in residentialarea during
a) 55dB b) 4sdB c)6

38 The maximurn allowable concentration of
a) 3mg/L b) 2mglL

39

21CIV57

d) Benthic region

d) 50dB

water
d) l.5mgil

I ,, c) Lead d) All of these

of the properties of _emitted, reflected or

b) Sound waves
d) Wind waves

satellite from the earth is about
c) 36,000km d) 44,000km

b) Global warming
d) Ozone layer depletion

46

a) Cadmium

48 Remote sensing
dif{iacted by the

47

49

objgcts 
,,,, ,,,,,' 

$

;,i1,h,l++

;'

make use

a) 26,000km

50 Montreal protocol is
a) Food security
c) Sustainable development

***.d(rF

Ver-D -4of 4

to the

ffif;F
ro,, 'i=r'
fs
'''*::,

Dreot conversion of solar energy is attained by
a) Solar Photo volcanic syslem
b) Solar diesel hybrid system
c) Solar thermal system
d) Solar air heater

What oo ol'its geographical area
a) 13oo b) 43vo

of a country should be

,f

b) To check pollution
d) None of these

,llr :l::.'

,"i -M.

+ 'r&s#'F
i,.-"*ssl,

idr'

is the

a) Electric wavcs
c) I:lectromagnetic waves

under forest cover
d) 33%

m the year
d) 1991

3%

Hazardous Waste
a) 1988

Management
b)1


