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(10 Marks)

reduce stress
(08 Marks)

in Fie.Q2(b).

ris.Q2(b) (12 Marks)

Module-2
Define Impact Stresses. Derive an expression for impact stresses in a axial bar of c/s 'A'
and lcngth 'L' due to thc in,pact load of 'W' falling from a height 'h' from the collar.

. :::t"t,i)lll11il"

l of'3

(08 Marks)

\
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Fifth Semester B.E. Degree Examination, June/July 2023
Design of Machine Elements - I

Time:3 hrs. Max. Marks: 100

l{ote: Answer any FIYE full questions, choosing OM full question from each module.

Module-l
1 a. What are the lactors to be considercd for the selection for a machine component? (06 Marks)

b. Explain the codes and standards used in Machine Design. (04 Marks)
c. A point in a structural membersubjected to a plane stress as shown in Fig.Q1(c). Determine

the following :

i) Normal and Tangential stress on a plane inclined at 45o.

ii) Principal stresses and thcir direction
rii) Maximum shear stress and the drrection of thc plane on which it occurs.

ag:Solzlpn
tix

G2 =zsr\pr

"[= 4rtlF

Q*' >s\?o
:3oMpe

Fig.Q I (c)

Eil-$n 3k^lA

t9 h^l



b.

4 a. Define Endurance Explain the
b. A hot rolled s IS subjected to a torsional load that varics from 330 N-m (CW) to

ied bending moment at the critical section vanes from +440 N-m
of unifbrm cross section and no key way is present at the critical

limit. (08 Marks)

110 Nm
to -220

appl
shaft is

5

6

Total heacl =- 20 rn

Pump specd 600 rpm
Prrrnp Elficiency 70u;
Sclect C--40 steel (ou = 32t1.6 MPa) for the shafl and C-35 steel (o, - 304 MPa) for bolts
with factor of safery 2. Ut. allowable shear stress in cast rron flanges equal to 15 N/mm2.

(12 Marks)

2 of 3
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Fie.Q3(b)

OR

Module-3
A shafi is supported by two be arings placed 1m apart. A ,500mm diameter pulley is mounted

at a distar,ce of 200mm to the right of lett hand bearing and this drivcs a pullcy directly
belor,v it with the help of belt having maximum tension of 3000N. The pulley weighs 1000N.
Another pullcy 300mrn dianretcr is placed 300mrn to the left of right hand beanng is driven
with the help of electric ruotor and the belt which is placed horizontally to the right when
viewed from the left bcaring. This pullcy rveighs 500 N. Thc angle of contact for both the

pulley is I80' and p:0.24. Determine suitable diameter fbr a solid shaft, assuming torque

on one pullcy is equal to torquc on other pullcy. Choose Cl5 steel (ov : 235.4 MPa,
o,: 425 MPa) as the slraft material and use ASME code for the design of shaft, assume

minor shoe k eorrdition. (20 Marks)



Module-4
7 a. Design a triple nveted Lap Zig-Zag type, fbr

maximum pressure inside the vessel is 1.5 MPa.
and shear are 100, 125 and 75 MPa respecti

b. A brackct is supporled by means of 4 ri o

.t

a pressure vessel of
The allowable stresses

18M852

1.5m diameter. The
in tension, crushing

(10 Marks)

the diameter of rivet, if the maximum
sizc as shown

is 140 N/mm2

2"k^)

in Fig.Q7

' ',1, ,,"'' ' ' -

(b). Determine

8a.

b.

9

10

' 1r',-,llrrriir.'rl
3 of 3

$o

Fig.Q7(b) (10 Marks)

P =5kxl

Fig.Q8(b) (08 Marks)

OR
Derive an equation fortorque required to lift the load on square threadecl screw. (10Marks)
A split nut used wrth a lead screw is propelled at a speed of 5 m/min, against a load of
20 kN, along the spiudle of a square thread (single starl) havrng nominal diameter of 30mm
and pitch of 6mm. The axial thrust is absorbecl by collar of l00rnm outsidc diameter and

70mm insider diameter, Determine, (i) Powe r requircd (ii) Height olbronze nut required if
allorvable bearing pressure is l7 MPa. (iii) Efficiency of the drive. (10 Marks)

**r<*>k



18ME53USN

3a.

Fifth Semester B.E. Degree Exa n, June/July 2023
Dynamics of hines

Time:3 hrs.

Note: Answer any FIVE full

I a. Explain the following terms diagrams
(i) Equilibrium of
(ii) Equilibrium of

b. A four-link
1150" N on the
DC : 750 350
equilibrium

(06 Marks)
is acted upon by a force 100 N

:400 mm, BC :900 mm and
T on the link AB for the static

c

IcDN

(14 Marks)

(06 Marks)

ONE full q each module,

Max. Marks: 100
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Fig.Ql (b)

toa engme:

Engine speed rpm

Mass: 90

r! ,lltllrrll

,,\lil:,.

Length between centers: 450 mm
Distance of center of mass from big end center : 180 rnrn

Radius of gyration about an axis through center of mass : 150 mm
Find the magnitude and the direction of the inertia torque on the crankshaft when the crank

has tumed 30o from inne r dead center. (14 Marks)

Module-2
What do you mean by static balancing and dynamic balancing? Explain. (06 Marks)

1of 3
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b. Four masses A, B, C and D are completely bal C and D make angles of 90'

q

b.
Explain energy method

Module-4
to find nafural freqr"rency of spring-mass-system. (06 Marks)

What is the cffect of spring mass? Derive the expression for natural frequency of the system.
(06 Marks)

5

6

.{ 
,...,,.,.'

" \l"illilll'"''

7

2 of3

OR
Explain complete balancing of reciprocating par1s. (05 Marks)
The cranks of a foul-cylinder marine oil engine. Cranks are arranged at angular intervals of
90'. The engine specd is 70 rpm. and the reciprocating mass per cylinder is 800 kg. The
inner cranks are I m apart and the outer are 2.6 m apart. The inner cranks are s)irnmetrically
arranged between the outer cranks. Each crank is 400 mm long.

Determine the firing order of the cylinders for the best balance of reciprocattng masses

and also the magnitude of the unbalanced primary couple for that arrangement. (15 Marks)

Module-3
a. Derive the expression for eqr"rilibrium spced of porler govemor. (08 Marks)
b. I:ach arm ol a porter govemor is 250 mrn long. The uppcr affns are pivoted to links of

40 mn-r from the axis of rotation. The lower arrns arc pivoted to links of 50 mm from the axis
of rotation. Each ball has a mass of 5 kg and the central mass is 50 kg. The force of friction
on the sleeve of the mcchanism is 40 N. Determine the rangc of speed of the governor for
extreme radii ofrotation of 125 mm and 150 mm respectively. (12 Marks)



c Determine the frequency of vibration of the system
data m: 10 kg, Kl : 200 N/m, Kz :400 N/m.

I\1

(")

18MEs3

ig.Q7(c). Use the following

w4)- rilr,

(08 Marks)

system and obtain complete
(10 Marks)

(10 Marks)

(05 Marks)

8 a. Sefup the
solution fo

b. Determine
(i) Critical
(ii)
(iii) N

9a.

b
c.

mass damper

10

Take{

a.'""'rliDefin

rent

of damped

explain its

vibrations

....,]i,

rr'l
Q[1111"""""""

types.

: damping ratio

critical
b. A shaft

shaft d mm.
length of is 700

c. The fo ata relate to a horizontal shaft held in long bearings.
Length of the sh

Diameter of the
Mass of rotor at

Eccentricity of from center of rotor 0.4 mm
E:200 GN/m2

Permissible the shaft material:70 x 10
o N/*'

Determine speed of the shaft and the range of speed over ',vhich it is unsafe to run
the

*+*x*

at the endslhas a mass of 120 kg placed 250 mm from one end. The
Determiae-thd natural frequency of the transverse vibrations if the
mm. futd'E'=200 GN/m2. (05Marks)

a t-".-".--.

mass of the shaft.

3 of 3

(10 Marks)
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Fifth Semester B.E. Degree Examination, June/July 2023
Turbo Machines

Time: 3 hrs.

Module-l
Explain the significance and use of :

(D Flow coefficient (ii) Ilead coeflicient
(iii) Power coefficient (iv) Specific speed ol turbomachine (08 Marks)
A low pressure air compressor develops a pressure of I .141 bar and temperature of 320 K if
the initial pressure and temperature are l.0l bar and 305 K respectively. Determine
compressor and polytropic efficiency. (06 Marks)
Distinguish static and stagnation properties. Why are stagnation properties preferred to static
properties for use in the analysis of turbomachine processes? (06 Marks)

OR
What is a reheat factor? Prove that the overall isentropic expansion efliciency is more than
the individual stage isentropic expansion efficiency. (08 Marks)
Define with the help of temperature entropy diagrarn for expansion"
(it Mechanical elficiency (ii)Adiabatic efficiency
(iii) Overall efficiency (iv) -i'otal-Total efl'rcienc1, (08 Marks)
A centrilirgal pump operating at the best elficiency point produces a head of 26 m and
delivers 1 m'/sec of water when rotating at 1500 rpm. Its impeller diameter is 0.5 m. If a

geometrically similar pump of irnpeller diameter 0.8 m is operating at 1200 rpm, calculate
thc discharge and head. (04 Marks)

':,:.':Lltr OR
Discuss the,ffict of discharge blade angle on degree of reaction and energy transfer in the
radial flow turbo machine. Assume the radial fluid entry at the inlet. (10 Marks)

Air enters a rotor in an aiial flow turbine with a tangential component of the absolute

velocity equal to 600:41sec in the direction of rotation. At the rotor exit the tangential
component of absolute velocity is 100 m/sec in the direction opposite to that of the rotational
speed. The tangenfial blade velocity is 250 mlsec. Evaluate total enthalpy change across the

rotor, the cha4rge in total temperature across the rotor and the power developed if the mass

flow rate is 10 k$/bec. Take the value of Co = 1.005 kJ/kgK for air. (10 Marks)



Module-3
5 a. What are the methods used in reducing the speed of tur

of reducing speed with necessary sketches.

6a.

b

a.

b

10

Explain what net

The blade angles at
the corresponding

b. In a reaction turbine, the blade tips are inclined at 35 in the drection of rotor. The
blades are the same shape as the moving blades
in the turbine. The drum is 1 m diameter and

in the direction at certain place
are 10 cm high of this place the

steam has a density of 1.042 kg/m3. If the the turbine is 250 rpm and the steam

18ME54

Explain any one method
(10 Marks)

7

8

9

b.

t,

ion head of a centrifugal pump (04 Marks)
outlet of the impeller of a centrifugal pump are 55o and75o and
are 3 cm and 6 cm respectively. The blade width at outlet is

1500 rpm. The entry of water is radial without any whirl component.
remains constant in the impeller. Draw the velocity triangles and
work (ii) Flow rate (iii) Power of the machine

0.75 cm. The
"l'he velocity
calculate : (i)
(iv) The manometric

. . .rf....I..;

head. 'l'he hydraulic efficiency may be taken as 0.85

** 2of2 **

(10 Marks)
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pump shaft.

4 a. Explain with

3a.

b

b
c

5a.

b

6a.

b.

Explain

:ii l

of air cooled exchanger with the aid of skctch. (06 Marks)

pump. Obtain an expression for
(10 Marks)

at 1440 tes against a

is 0.9 and I efficiency is 0.8
The torque at the

(10 Marks)

ofbalanced motor.

flow rate of 0.001 m is. Determine

(08 Marks)
(06 Marks)

If it works at 140 bar pressure

(06 Marks)

ac

tor

I

18ME55USN

Fifth Semester B.E. Degree Examination, June/July 2023

Fluid Power Engineering

Time: 3 hrs. Max. Marks: 100

Note: Ansver ony FIVE full questions, choosing ONE full question from eoch module.

Nlodule- I

I a. State Pascal's law. Explain w'ith a neat sketch the structure of fluid powcr system. (08 Marks)

b. Explain the desirable propefiies of hydrauiic fluids. (08 Marks)

c. Explain the sources of contamination of hydraulic fluids. (04 Marks)

1 of2



7a.
b.
c.

9a.

10 a. Explain the
rne thod,

b. Explain

b. Explain the functions of 'AND'gatcs
respectively

18ME55

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

(08 Marks)
(06 Marks)
(06 Mark$

(10 Marks)
Valve and twin pressure valve

(10 Marks)

a sequence as A* B* -B A- by cascading
(12 Marks)

cylinder with a suitable circuit.lot Marks)

.,iiii , r,.,,.,..*.,.
',1u.

with Shuttle

of pneumatic

Control of

cylinders in

single acting

OR

.,::- :.., 
,,,,

2 of2

OR
8 a. Explain with the help of neat sketch Quick-Exhaust Valve.

b. Explain thc working of Air Filter with the aid of neat sketch.
c. With the help of simple sketch explain pneurnatic cylinder mounting methods.

*rk***
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3a.
b.

4 a. What is F
b. A firm be

datas are

5a

b.

OR
in Forecast

per
rks)

rks)

the

(14 Marks)

(06 Marks)
(08 Marks)

o lain the steps lng pr0cess (08 Marks)
lieves annual pro on its expenditures fbr research. l'he fbllowins

imate the expenditure is 6 units.

(12 Marks)

Define the terrns :

i) Design capacity
Explain the Long ternt

Module-3

ii) S1-'stem capacity iii) Sl,stern efficiency
and Short term strategies of Capacity planning.

i' .$fr,,

Week, .,,,' l l;!l 2 -J "r ,l *r#1, 
' 5 6

Derrrarrd'units | 180 190 210 195 205 215 210

Year : 1989 1 990 1991 1992 I 993 1994

Expenditure: 2 aJ 5 4 il 5

20 25 31 30 40 3lAnnual profit :

I of 2
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6 a.

b.

b

c.

8a.

7a.

b

(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

Explain the strategies of Aggregate P

9 What is Explain the
T'he

(EO

Explain Master S,chedu

detail

MRP.
requirements mpany are gl
units and

(10 NIarks)

ven belor,v. The Economic Order Quantity
. The nTaterial available in hand is 100 units.is 2 r,veeks

ntp

OR
between Purchasing

Explainthe
:]:

process of Vendor development

ling Methods.

a.

b.

10 a. Explain

b. What is a Vendor'J

r'rlh rllil

l. \ur,
lri, ti*-;

ttiB:tdi ere IlCC

(10 Marks)

, Procurement and Supply Chain Management.
(10 Marks)

" t,,rsq
,ri .l

d

Month Forecaste Actual
April 12000 1r500
Mav I 6000
.lune I 4000

1 ?11
't"

,., 4 5 6 8

u irecl 80 l- t20 120 100

., r11ir1l!lii 'r.:

.':::r, rtA,lii$li

2 of2

c. A plastics llrrn has lbur rvork centres A. B. C. D in
day) and actual oLltput as shorr'n belorv :

4s6

18ME56

series with individual capacities (units /

ALt^-,.I o',.,tp'il

(1, .u,its /,t[)
(06 Marks)

(10 Marks)
(10 Marks)

Module-4
Explairr the florv chart of Aggregate planning and Vlaster Production Schedule. (10 N1arks)

Dellne Master SchedLrline. Explain. (05 Nlarks)

A Chernical Company l-ras developed a fbrecast as shor,rn be loil. It uses a K factorol'0.8. iI'
the actualdernand is 11500 units in Apri[, rvhat modifled schedulecl c1r-rarrtitl'shor-rld be

schc.lulcti ltrr J urre.
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Time

1.

)

3.

4.

5.

1

2.

3

lJow rnany parts are thcre in the forest ecosystem'/
a) One b) Two c) Three d) Four

On whiclr lactor lorcst {ypc is rrtainly dependent
a) Abiotic b) Size of forest
c) Shape olTrees d ) Production ltom the trees

Thc forest covcr in India has recently increased clue to

a) Increase in natural fbrest growth
b) Increase in net sown area

c) Plantation by diffbrcnt agencies
d)Nonc of thc abovc

What is not entireiy correct about desert?
a) It is dry and lrot b) Waterlcss
c) Without sheltel d) All of these

Who have leamt to live under very hot and dry conditions
a) People b) Plants c) Anirnals d) A1l of these

The term i.vet land implies
a) Land eovers hy rairi watcr only
b) Slow nroving water cove rcd u,et ground
c) Water logged wet ground
d) Fast moving water covered wet ground

World Wctland dar, cclcbratcd every vcar on February
a) 2n'r b) 3"' -.-';?' d ) l5'r'

1 of 8

5.

6.

4.

7
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[Max. Marks: 100

INSTRUCTIO]'{S TO THE CANDIDATES



59

c) Govemor d) Chief minister of statesof states

2 ofS

8. World's most saltiest sea is

a) Mecliterranean Sea b) Dead Sea c) Callibben Sea d) Black Sea

g. Atmosphere contains 79 percer.rt Nitrogen and 2 I perccnt Oxygen by
a) Volr-rrne b) Weight c) Density d) All of these

10. In e trnrplcx ecos) \tern the dcgrcc of spccies clivcrsity is

a) Poor b) High c) Medrum d) None

11. Thc organisms nho clirectly f,eed on prcducers are called
a) I'lerbivores b) Camivores c) Decomposers d) Sprophytes

12. Abiotic component includes
a) Soil b) Water c) Ternperaturc d) All of these

13. Which of the fbllowing is the clinratic lactor
a) Pressr:re b) HLrmidity c) Temperatr"rre d) All of these

14. The basic. rccluircmcnts o1'human beings are providcd by
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Solar sight
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Surface coal
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b) Solar light

making solar cell is
b) Carbon
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24. Disaster management includes

a) Mitigation b) Recor,struction c) Rehabilitation d) All of the se

25. Floods can be prevented by __
a) Attorestation b) Cutting the fbrest
c) Tilling the land d) Removing the top soil

26. Which of thc t-ollowing is not a typc of prinrary source
a) Cmde oil b) Coal c) Hydrogen encrgy d) Sunlight

27, Which of these energy resolrrces are widcly uscd rn industries'/
a) Coal and Gasolinc b) Wood c) Biogas d) Crop rcsiduc

28. What does OTEC stands for?
a) Ocean thermal energy cultivation
b) Ocean therma[ energy conversion
c) Ocean techno cnergy convclsation
d) Ocean thcrrnal energy consuntption

29. What is the basic requirernent for hydro electric porver station?
a) Reservoir b) Turbine c) Powcr house d) Penstock

30. Photovoltaic ce11 convcrts solar cnergy into
a) Heat energy b) Electrical energy c) Mechanical energy d) Chemical encrgy

31. Whiclr of thc followrng is non-rcncwablc rcsourcc'.)
a) Coal b) Forests c) Water d) Wildlife



\

40. When the minerals are located to deep in the ground, the
a) Open pit method b) Quarries C)S

41. Major pollution causing agent is
a) Man
c) Hydrocarbon gascs

18CM9
used for mining is

d) Sub surface mining

42. The result oflozonc- hole is
a) Acid rain b) UV radiati

these

ons c) Global warming d) Green house effect

54. ldenti{y the following ones which can be recycled many tirnes
a) Plastic c) Aluminr:m d) Organic materialsb) Wood

55. Noise po
a) 80

limits at residential area

b) 45 dB c) 90dB

4 ol8

d) r20dB



18CrVs9
)o.

57.

58.

59.

d) kon

d) Cadmium

d) Cobalt

d) 80%

d) Lead

a) 25% b) 1s%

60. What is the hazardous waste re
a) Barium b)

c) 50%

te lephoncs
c) Lithium



Breathing radrln ovcr limc causes

a) Lung cancer b) Oral cancer c) Skin cancer d) All o

Radon gas is
a) lnerl b) Colorless c) Odorless d) All o

Ozone depletion causes

a) Snoiv blindness b) Photochcmical stnog

c) Acid rain d1 Vorniring

18CrVs9
72.

f these

f these
t5.

74.

75.

76

77.

78.

c'l) September 16

79

80

81

82

83

84

85

Ozone layer was first discovered over
a) Arctic
c) Tropical Region

c) Jan l6

b) Antarctical
d) Africa

b) Acid rain
d) None of these

d) A11 of these

6 ol,3

d) 36100km



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

a) Non Organization
b) No
c) Non e Organization
d) Null Govemmental Organization

celebrated environmental activist in contemporary

7 of8
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a) Quality Management Systcm
b) Environmental Management System
c) Administration
d) StrpPly Chain
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98. When did Green peace fbunded

a) 1965 b) 1967

99. When did Wild Protection Act included in the

a) 1980 b) 1972

100. When did World Nature Organization

a) 2000 b) 200 I d)2014

c) 196

establishcd?

c) 2010

d) 1971

of lndia.

d) t992

..-'','

trl'

"' ,'

.

......'.'.
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