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Fifth Semester B.E. Degree E
Management and Eng

Time: 3 hrs.

Note: l.Answer any FIVE full q

2.Use of Interest factors table

2a.
b.

3 a. List and in brief the principles of organization.
b.

4a

b

5a.

b

Find the ve
b. (i) Yearly 1l)B

a. A company needs a

alternatives.
(i) To rent a vehicle

b

elasticity and income elasticity (10 N{arks)

actual rate of interest of 10% when compounded.
Monthly (iv) Daily (v) Hourly (10 Marks)

.l

of interest for and
lannually (ul.)

7

Module-4
mini-bus to bring its employees to work and take them home. It has two

for a payment of Rs. 3 lakhs per year for the the nest 5 years.

hand vehicle for Rs. 3 lakhs wrth an operating and maintettallce cost of(ii) To buy a

Rs.2 lakhs . The salvage value of the vehicle after the five year would be about
1 lakh.

based on present worth method of comparison using an interest
annually (10 Marks)
ERR.

I of2
(10 Marks)

$Qffi,ffim

1a.DefinemeaningofManagem",,'u,affi"functionsofManagement.
b. Explain the contributions of "Henry Fayal" fourteen principles.

\Iodule-3
Define "engineering economics" and with a block diagram explain problem solving and
decision rnaking. ( l0 Nlarks)

A person takes a loan of Rs. 10,000 frorn a Bank of interest of l0o/o per year. Find the

amount. if
(i) Interest is compounded annually (ii; Intercst is cornpounded half yearly.
(iii) Interest is compounded quarlerly (iv) Interest is compounded monthly (10 Nlarks)



8a

10

b.A

If both generators
offers the lowest

1S for a shop. Two

of 4 years and the
t annual cost?

"Lathe dead centre",

interest rate is l5 percent, per vear. Which
(10 Nlarks)

(10 N{arks)
ailable.

(10 N{arks)

along with its dirncnsions.
cost olmatcrial if cast iron
cost as Rs.58 per kg.

9 a.

b.
List and the elements ofproduct
The iagram Fig.Q9&)
to be

1S

fbr a Estimate its
make it. Take density AS 7787 kglm3

o ,^
,lii

lii.,rltliir'lri

4|r rl*rr it

1 2
r.a 4 5 ''i'':,Period 0

210000 225000 200000Cash flow -70000 1 80000 190000

Period Type-1 Type-2
First cost Rs.5000 Rs.3200

NitSalvage value Rs.l000
Annual Operating costs Rs.780 Rs.950

.r! l:
r"'llllti iriiil,!'
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OR
A fresh mechanical engineer wants to become an entrepreneur. He starts a (CAD) ccntre to

give design solutions to small-scale industnes. He expects that his software and busincss

u,ould last for 5 years. The initial outlay and cash flow pattem for the new business are as

listed below. Find the internal rate of retllrn fbr the new business if lie estimates a salvage

value of Rs. 1 at the end of 5

&

Fie.Qe(b) (10 Marks)

OR
List and explain five methods of depreciation charges. (10 N{arks)

Computers purchased by a public utility cost Rs.7000 each. Past records indicate that they
have useful life of 5 years, after which, they will be disposed of, with no salvage value. The
company curently has cost of capital of 7o/o. Determine the following by using straight line
method.
(i) Depreciation charge pcr ycar
(ii) Depreciation reserve accumulated at the end of year 3.
(iii) tlook value at the end of third year. (10 Nlarks)
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I a. State the condition for static
(ii) 'l'lrree lbrces (iii) M

b. For the 4 bar rnechanisn.t

fbrces 0n the links tbr

r (i) Tu.o forces
(08 Marks)

and various P ininF
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b.

2 10' respectively with respect to B measured in the same direction. lf the shaft and masses

are to be in complete dynarnic balance determine (i) Mass and angular position of A
(ii) Position of planes A and D. (16 Marks)
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Fifth Semester B.E. I)egree Examination, Jan./Feb. 2023
Dynamics of Machinery

Time: 3 hrs. Max. Marks: 100
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Fig. Ql (b) (12 Ntarks)
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OR
4 a. What do you mean by primary and secondary cating engines?1ol Marks)

b. The cranks atrd conuectrng rod of a 4 cylirrder in running at 1800 rpm and are

50 mm. 250 mm each respectively and the cy are spaced 150 mm apart. If tire

cylinders
90" in an

are numbered 1 to 4 in sequence from and the cranks appear at intervals of
end view in the order 1 - 4 -2 - 3 mass corresponcling to each

cyhncler is l^5 kg. Determine
LJnbalanced pnmarY(i)

(ii) L.lnbalancedprimarY
(16 Marks)with refbrence to central plane o

5 a. [)erive the exPression tbr taking friction into

account"
b" A Porter governor has

Each ball has a mas

radius of rotation

(08 Marks)

(10 Marks)

f

6a
b.

( iii)
(iv)
(v)

b. Add the

Natural
Resonance

fb

X
Xr=

8 a. E,xplain the energy
mass system.

(10 Marks)

nlc motions analyt
t. ..,..,,ta-.|.

'1.

ically and check the solution graphically,

OR
method and Rayleigh's method of linding natural freqr"rency of sprine

(12 Marlcs)

2 of3



tl. Find the natural frequency of a system shown in Fig. eg

I7ME52

(08 Marks)

and obtain complete solution
(I2 Nlarks)

24 free oscillation in 14 secs,

of vibration reduces 0.25 of

(08l\{arks)

(10 Marks)
1000 N/cnr.
rvith stroke

(10 Marks)
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-i 4,,.
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9 a. Set Lrp a

Ibr a over
h. The mass of a

when
its init

system

7.5 kg nrakes
-l'he 

arnplitude
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Fifth Semester B.E. Degree Exalplngrion, Jan./Feb. 2023
Turbomachihes

'l-irnc: 3 hrs. Max. Marks: 100

lYote: l. Answer nny FIVE.full questiotts, choosing Ol{E fitll question.from each moclule.
2, (/se oJ'Heat Trans.fer clata handbook is permitted.

Ntodule- I
1 a. Dcfine the follolrng fbr turbomachine:

(i) Specific speed (ii) Flow coefficient
(iii) Energy coefficient (iv) Speed ratio (10 Nlarks)
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b, An output oi l0 KW r.vas recorded on a turbine,0.5 diameter. revolving at a speed of

(i) Degree of reaction - 0.5
(ii) Inlet blade angle :40"
(iii) Axial r.,clocity of flow which is constant throughout : 125 rn/s

(ir) RPM - 6500
(v) I{adir"rs 0.2 m
Calculatc the power required in KW at an air flow rate of 15 kg/s. Irincl lltrid angles at inlct
and outlet. Assume blade speed is same at inlet and outlet. (10 Nlarks)

l of 2

Gmffi

f,.'t1
T,

11 ='tp (10 NIarks)

1l
v

Pz

Pr

b. A nine stage centlifugal compressor has an overall pressure ratio of 2.82. Air enters the

compressor at a pressure of 1 bar and 17'C the stage efficiency is 0.9. Determiue:
(i) Prc heat factor (ii) Overall efficiency (iii) Polytropic efficiency (10 NIarks)

Module-2
Dcrivc an cxpression for the alternative form of Eulcr's turbine equalion. (10 Nlarks)

Obtain an expression lbr utilization factor of a tr.rrbomachinc intcrms o1 inlct and outlct
absolutc vclocity of thc flLrid ar-rd dcgree of reaction. (10 N'Iarks)
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Module-3
Namc thc different compounding rncthods and explain any one. (10 Nlarks)

A single slagc irrpulse turbine has a diameter of 1.5 m and running at 3000 rprr. Thc nozzlc
angle is 20". speed ratio is 0.45. Ratio of relative velocity at the outlet to that at inlet is 0.9.
'l'he or-rtlet angle of the blade is 3o less than inlet angle. Stcarn llow rate is 6 kgis. Draw the
velocity triangles and find the following:
(i) Ve locity olrvhirl (ii) Axial thrust
(iii) Blade angles (iv) Power developed (10 Nlarks)

OR
F.xplain the lbllowing:
(i) Nozzlc cfficiency (ii) Diagram efficiency
(iii) Stage elficiency (iv) Axial thrust (10 Nlarks)

Derivc an cxpression for maximum biade efficiency in an impulse steam turbine (10 \'tarks)

Module-4
Show that for maximum utilization th. rp""d *tio is 0.5 fbr pelton wheel. (10 Marks)
Define the lbllowing with reference to hydraulic turbines:
(i) Overall efficiency (ii) Hydraulic efficiency
(iii) Mechanical effrcrency (iv) Volurnetnc efficrency (10 \'tarks)

OR
[)ral a ncat shetch of Francis turbine. Explain different typcs of dratt tube. Draw tlpical
vclocity triangles fbr Francis turbine. (10 Nlarks)
A double jct pelton wheel is required to generate 7500 KW under a hcad of 400 m, fhe
deflectton oI-jct is 165" artd thc rclative velocity of thc jct is rcdrrced by 15"i, in pussing orcr
the btrcl<cts. [rind:
(il lhe diarnerer of each jet
(ir I Total flow
(iii) Force exerted by thc' jets irr the tangential direction.

Assunre generator efficiency ts 95oh, r1o : 800%, speed ratio : 0.47. (10 Nlarks)

a.I1xp1ainthetollowingwith,.*,.,..ffigalpump:
(i) Manomctric efficiency (ii) Cavitation (iii) Need of-priming
(iv) Pumps in series (v) Mechanical efficiency (10 N,Iarks)

b. Derivc an cxpression of prcssr"rre lise in the impcller of ce ntrifugal pllmp. ( l0 \tarks)
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rnaterial has an allowab
cross section whose

(10 Marks)

concentrations
(06 NIarks)

in the center is

having a fillet
(14 Nlarks)

by a weight of

(10 Marks)
Fie.Q3(b). The

of 50MPa. Detennine the dimensions of the rectangular
5 times the width. Take E: 70 GPa.

5K%

I V- \ ) fY1 t^ (_/ E 8

0'4v"1 O,?,A
fry

I

J
Fig.Q3(b) (10 Marks)
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OR

4 a. Explain about cumulative fatigue damage'

b. Determine the maxirnum load for simpiy suppo

17ME54

(05 NIarks)

beam cyclicallY load as shown in

Fig.Qa(b) . The ultimate strength is 700MPa, the in tension is 5201\4l'} an<l the

endurance limit in reversed bending is 320MPa' factor of saf-etY of 1 .25. The load. size

and surface corection f-actors are l, 0'75 and 0

i

_l-

QEo

LDO

3N

N)g a,^'m

U)

Fig.Qa(b) (15 Marks)

5

6

7

+

Fig.Q7(b)

P;5KF

(10 N{arks)

Loo

OR

a. A rectangular sunk key i4rnm wide, lOmm thick ancl 75mm long is reqtrired to trausnljt

1200N-m torque frorn a 50rnm diameter solid shaft. Deten,rine whethcr the length is

sufficient or not if the pemrissible shear stress and comprcssive stresses are limitecl to

56MPa and 168MPa. (06 Ntarks)

b. Dcsign an okl ham's coupling to transmit 5KW of power at 1000rpm. Maximutn allorvable

pressure between the faces of the slots ancl the torque is 8Nirnll"rz. fhe allowabie value of

shcar stress and compressive stress for the shaft and key material may be taketr as 40N/mrn2

ancl 80N/mm2 respectively' (14 Nlarks)

Module-'4
0.. Two plates of l0nun thick each ur. to G joined by means of a single riveted double strap

butt jiint. Dctennine the diarneter of the rivet, pitch, strap thickness and efficiency of the

ioint. Take o,: 80MPa and r:60Mpa. (10 Nlarks)

b. A riveted joint is consisting of force iclentical rivets is sr-rbjected to att eccentrrc force of 5kN

as shown i1 Fig.e7(b). DJterniine the diameter of rivets, if the permissiblc shear stress is

60MPa.
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a suppofi as

lOOlVfPa and
loading ad

(10 Marks)
let welds as sho.,r,rn in
fbr the weld rnaterial is

8a

9a.

b. A l6rnm thick plate
I 
jig.Ql{t b). Detcrntirte

7-5VIPa.

IS

$u

b

Er-plain se lf locking in power

ry\

Fie.Qe(b) (10 Marks)

OR
screw ancl derivc an equation for torque required tri ralsc thect

b
ioad on a square thread. {10 p,,tarks)

I'hr.: square thrcad of a screw jack rvith a specificatiorr of 80 x 16. u,ith a dor-rblc stert is to
raisealoadof 100kN. fherneancollardiarneteris l30rnrntheco-etflcientof'frictionforrire
threads and collar are 0.1 and 0.12 respectively. Determine :

i) forclue reqLrircd to raise the ioad
ii) Efficiency of'thc screw. (10 fi,'trrlisi

l0

36 KF'}

20 KtJ

Fig.Q8(b) (10 Manks)

Msdr&-s.
A flat circular piate is used to close the ilanged end of a pressllre vessel of internal diarneter
300rnm.'I'he vessel carries a fluid at a pressLlre of 0.7N/rnrnt. A copper asbesros gaslret is
tised to make the joint leak prool. Twelve bolts are used to fasten the cover piate on to the
pressurc- rressel. Find the size of the bolts so that the stress in the bolt is not to exceed
I00Nrrnmr. (lo Marks)
.\ bracket is bolted as shown in Fig.Q9(b) Al1 the bolts are identical and have yield strength
of 400MPa. Detennine the sizc r:f bolts. LIse FOS : 3.

2-50
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3

4
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Module-l
a.I3rie11yexplairrtheselectionp,n..,,ffioCeSSeS.(l0Marks)
b. Suggest the correct NTM process lbr lollowing work materials and shapes of work pieces:

i) Alutniniun'r
ii) Super alloys
iii) -l-ilaniurn'r

iv ) Re liitciolie s

v) Ceramic
vi) Cilass

vii) Plastic

v iiil Deep ho 1., 
L , l0
D

ix) Pocketing
x) Double cotttourilig (10 Nfarks)

OR
a. Give detailed classification of NTM processes with respect to tlpe of energy, transfer media,

energy soLlrce, M/sm of material removal. (10 Nlarks)

b. Write the applications and advantages of NTM processes. (10 Marks)

Module-2
a. Explaip in cletail the process characteristics of USM process (USN{-Ultrasonic machining

proccss). (10 Nlarks)

b. List ancl explain the process paralneters of USM. (10 Marks)

OR
a. Explain in detail the con'rplete variables of Abrasive Jet Machining process (AJM)'

(10 Marks)

b. Explain with a neat sketch Water iet Machrning (WJM process). (10 Marks)

Module-3
a. Explain the electrochemical grinciing process with a neat sketch. (10 Marks)

b. Explain ir-r detail the process parameters of Electrochernical Machining Process (ECM)'
(10 NIarks)

OR
a. with a help of block diagram explain the chemical Milling process (cHM)

b. Write the applications and disadvantages of CHM process'

I of2

(10 Marks)
(10 Marks)

6



a.

b.

7

Module-4
Explain with a neat sketch spark erosion power
Exp lain the following types of flushing with respect

i) Suction flushing ii) Side flushing

17ME554

M equipment. (10 Marks)
SS:

(10 Marks)

(10 Marks)
(10 Marks)

OR
8 a. Exp lain the modes of operation of plasma neat sketches.

b. Write the advantages, disadvantagcs and ns o1'PAM process.

9 a. Write the advantages and limiti
b. With a neat sketch, exPlain the

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

10a
b.

>tk ***a

2 ofZ

OR
Explain r,vith a neat sketch the working of electron beam machining process.

Write the advantages and disadvantages of EBM process.
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Module-1
Ilorv the Energy sollrces are classilled? Discuss the World Energy Scenario of sources with
respect to procluction, Consumption r,vrth collclusiotls. (10 Marks)

Brietly explain the varrous paran'lL'ters which has a etl'ect on key energy trends in India.
(10 Marks)

OR
2 a. E,xplain the 's Energy Development. (10 NIarks)

b. Mcntion the ion u,hrch play a critical role in India's

Energy oLrt (10 Marks)

5

OR

a.

7

1 of2

t7n4E562USN

Fifth Semester B.E. Degree Examination, Jan./Feb.2023
Energy and Environment

Time: 3 hrs. Max. Marks: 100

Note: Answey any FIVE fnll questions, cltoosirtg ONE full questionfrom euch module.

OR
4 a. What is Energy Management? List the principles of Energy Management. (10 Marks)

b" Calculate cost of generation per KWh for a power station having the following data:

lnstalled capacity of the plant : 200 MW ; Capital cost - Rs 400 croles ;

Rate ollnterest and depreciation: l2oA ;

Annual cost of fuel , salaries and taxation: Rs 5 crores ; Load factors :50o/r.

Also estimatc the savings in cost per KWh if annual load tactor is raised to 60u/o. (10 Nlarks)

OR
6 a. What is an Ecosystern'/ Discuss Forest Ecosystem. Explain how conservation of forest can

be done. (10 Marks)

b. Write a short notes on : i) Desert E,cosystem ii) Aquatic System. (10 Marks)



8a.
b.

9a.
b

l0 a. Discuss on Environmental
b. Write slrofi notes on

i) Wilcl I-il'e Protcction

i

t7n4E562

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)Fo

i. ,,,!.,'

.i

.,,r.,,::.,.

.i..l

2 o|2

\

Module-5
Discuss how climate change rs aft'ecting thc race.
Hxplain the hnpact of Global Wanning on our Earth.
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