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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Management and Economics

Max. Marks: 100

Time: 3 hrs.

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

o ®

2. Use of Interest factor table is permitted.

Module-1
Define meaning of management and explain characteristics of management. (06 Marks)
Discuss different levels of management. (06 Marks)
Briefly explain the early management approaches. (08 Marks)
OR
Discuss the importance and purpose of planning process. (10 Marks)
With the help of block diagram, explain hierarchy of plans. (10 Marks)
Module-2
List and explain in brief the principles of organization. (14 Marks)
Discuss the need of committees in an organization with classification. (06 Marks)
OR
Explain in brief different leadership styles. (10 Marks)
Explain the essentials of a good sound control system. (10 Marks)
Module-3
Engineers are now expected not only to generate novel technological solutions but also to
make skillful financial analysis of the effects of implementation. Discuss. (06 Marks)
State and explain the law of supply is demand mentioning the factors influencing it.
(08 Marks)
Find the effective rate of interest for an actual rate of interest of 10% when compounded:
(i) yearly (i1) biannually (iii) quarterly
(iv) monthly (v) daily (vi) hourly (06 Marks)
OR
Explain time value of money assuming amount of your choice and draw the cash flow
diagram. (08 Marks)

A 45 year old person is planning for his retired life. He plans to direct Rs.30,000 from his
bonus as investment every year for the next 15 years. The bank fives 12% interest rate
compounded annually. Find the maturity value of his account when he is 60 years. (04 Marks)
A person wants to gift a car to his daughter when she would turn 18 years, six years from
now. He decides to put away money in her name during her next six birthdays. He wants to
deposit Rs.25,000 in the year to go on increasing it by Rs.5000 every year for the next 6
years. If he estimates that a car would cost Rs. 5 lakhs when he wants to buy one, how much
more money should be added to the maturity amount that he receives from the bank if it
assumed at 11.5% compounded annually. (08 Marks)
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k : Module-4 _
wo hoh_day cottages are under consideration. Compare the present worth of the cost of 24
year scrvice, at an interest rate of 5% when neither cottage has a realizable cottage value.

Cottage 1 | Cottage 2
First cost Rs.4500" | Rs.10,000
Estimate life 12 years | 24 years
Annual maintenance cost | Rs.1000 | Rs.720

) : (10 Marks)
b. An investor can make three end of the year payments of Rs.15000 which are expected to

generate recei_pts 0f Rs.10,000 at the end of the year 4 that will increase annually by Rs.2500
for the following 5 years. If the investor can earn a rate of return of 10% on the other 8 year

investments in this alternative attractive? (10 Marks)

OR 1
8 a. Define the following terms: (i) MARR (ii) IRR (iii) ERR. What are the clues of IRR
calculations? (10 Marks)

b. Rs.10 crores was generated by the management of an engineering college for the
construction of its new mechanical science block. Annual maintenance of the block is
estimated to be Rs.10 lakh. In addition Rs.12 lakh will be needed every 10 years for painting
and Hoyer repairs. If the budget granted has to take care of perpetual maintenance, how
much of the amount can be used for initial construction costs? Deposited funds can earn 6%
rate of interest compounded annually. Assume that taxes and inflation do not come into

picture. : (10 Marks)
Module-5

9 a. Listand explain five methods of depreciation. (10 Marks)

Discuss the various causes of depreciation. (05 Marks)

c. A high-tech bus was initially bought for Rs.50 lakhs. Its salvage value after 5 years of
service would be 10 lakh. In its life time it can be driven for a distance of 10 lakhs kms in its
5% year of operation. If it has already traveled a total distance of 8 lakh kms, find the
depreciation of the bus at the point. (05 Marks)

OR
10 a. Explain how selling price is determined for product with a block diagram. (06 Marks)
b. 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 off, with no salvage value. The
company currently has capital of 7%. Determine the following by using straight line method.
i) Depreciation charges per year !
ii) Depreciation reserve accumulated at the end of 3" year.
iii) Book value at the end of third year. . (06 Marks)
c. The original assets of the company are Rs.5,80,000. The life of the plant is 9 years. If the
scrap value of the time is expected to be 80,000. Calculate the depreciation at the end of

each year by sum of the year method. (08 Marks)

ook ok ok
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1 a
b.
(]
2 a
b.

Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Design of Machine Elements - |

Max. Marks: 100

sing ONE full quest From each module.

2. Use of design data hand permitted.

3. Assume missing data.

(05 Marks)
(05 Marks)

:mbnpa] planes
of principal stresses

(10 Marks)

and discuss about the methods to reduce stress

concentratiorﬁfactors (08 Marks)

i) «\M mum shear slres_s t' e;cm
11) Dlstomon energy thec (04 Marks)
1 taan zma] load of 5+ 10°N. Assuming the stress
thickness of the bar. (08 Marks)

i 19
\rf‘ s g
Nz I{, g-f‘—"ﬁ Exia N

Fig Q.2(¢c)
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Module-2

3 a Derive an equation for impact stress. When component,.j jected to an axial load?

_ (06 Marks)

b. A beam of 300mm depth “I" section is resting on f%o supports 5m apart. It is loaded by a
weight of S000N falling through a height “h™ and striking the beam at midpoint. Moment of
inertia of the section is 9.6 ~ 10’mm, assuming.E =221 ~ 10" N/mm”. Investigate and suggest
the permissible value “h™ if the stress is limited.{6 130N/mm’”. (10 Marks)

¢.  With a neat sketch. explain different typesiof varying stresses. (04 Marks)

4 a. Discuss about the Solderberg equagd or designing member subjected to fatigue loading.
(06 Marks)

b. A cold drawn steel rod of cir ross section 1s suhlectseg\i a variable bendmg moment of
565Nm to 1130Nm as the ak ad varies from 430-ON to 13500N. The maximum bending
moment occurs at the same nstant as that of axial lead is maximum. Determine the required
diameter of the rod for, EOS is 2. Neglect stress c_ehcentratlon and column effect. Take
ou = 550MPa, oy = 478MPa endurance limit as 59% of the ultimate strength and size. Load

and surface corrects n co-efficients as 0.85, 1 arid 0.85 respectively. (14 Marks)
P Ma‘ﬂwle 3
5 A sleel s6 rd shaﬁ Im lono supported between two bearings has two gears keyed to it. The

i to the right of the left hand side

(20 Marks)

6 a (04 Marks)
b. Select a suitable l\ey of rectangular
. yely. (06 Marlks)
° Deswn a rigid flange eoupling to (ransm.' I8kW at 1440rpm the allowable shear stress for
€I flange is 4MPa. The shaft, key and, Bolts are made of annealed steel having allowable
shear stress of 9 a. Allowable :Ih'ing stress for key 1s 186MPa. (10 Marks)
’ Module-4
7 a  Explain with neat sketch about the failures in rivets. (06 Marks)

b. An air vessel of Im dlafm:fer has longitudinal triple riveted lap-joint [zig-zag type). the
maximum air pressuré if¥:the vessel is 2MPa. Design the riveted joint if the safe working
stress in lension, shearrand crushing are 125MPa, 90MPa and 165MPa. (14 Marks)

20f3
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OR
8 a.  Ashaft of rectangular cross section is welded to a suppgrtiby: means of fillet welds. as shown

in Fig.Q.8(a). Determine the size of the welds. if th sible shear stress in the weld is
limited to 75N/mn’. ! (10 Marks)

25k

(10 Marks)

9 a. Explainself loéﬁﬁ ‘and over hauling in pewei s. (06 Marks)

b. Design a slegve tipe cotter joint. Connagteé to a two tie rod, subjected to an axial pull of
60kN. ’[h&- e_a_}lowable stress of ¢-30. material used for the rod are ot = 65N/mm?,

' ve has the allowable stresses of

(14 Marks)

10 (20 Marks)
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Fifth Semester B.E. Degree Exammatlon, Jan /Feb. 2021
Dynamics of Maehmes

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chéi)\siﬂg ONE full question from each module.

_ Module-1
1 For the static equilibrium of the four bar-mechanism shown in Fig. Ql determine the input
torque T on the link AB for a forpc\oﬁ_()()N acting on link CD{ Dimensions are AB = 500mm,
BC =660 mm , CD=560mm , Eixed link AD = 1000mm +, :DE = 373mm. (20 Marks)

50, will be treated as malpractice.

KOR

2 a. State the é@;‘ldltlon of equilibrium ofa body subjected toa system of
i) twe, force ii) two forcesﬁa‘nd atorque. \ (06 Marks)

b. In a vertical engme the length “of connecting rod¢is, 5 times the crank. The mass of

reciprocating parts is 120kg afid the crank Iength is 220mm The engine runs at 250 rpm.
The load on the piston dgent@ steam pressure is 25kN, when the crank:has turned through an
angle of 120° from the: top dead centre. Determine i) Net effective driving force on the
piston ii) Thrust on connecting rod Lu) “Thrust on the bearmgs iv) Turning moment

on the crank shaﬁ» s o, (14 Marks)
dig, Mm:lule-z ‘
3 a. Explain Statlc and Dynamic balanémg of rotating masses. (06 Marks)

b. A shaft «garries four masses., of ‘magnitude 2!’:)'0Rg, 300kg, 240kg and 260kg with
correqu%ﬂmg radii of rota?(;ygl aré 0. 2m 0 15m, 0. 25m and 0.3m respectively. The angles
betweetithe successive masses are 45°, 75 and 135° respectively. Find the magnitude and

position of the balance maﬁireqmred at a radlus of 0.2m. (14 Marks)
P A9
\ Ry O‘R'\v"‘"

4 The:zf'rmg order in a sl;( é,y:’lmder four stroke in'— line engineis | —4—2—6—3 - 5. The piston
stroke is 100mm and\l,ength of each connecting rod is 200mm. The pitch of the cylinder center
lines are 100mmg] 00mm, 150mm , f@Uinm and 100mm respectively. The reciprocating mass
per cylinder igalK >-and the engine“runs at 3000 rpm. Determine the unbalanced primary and
secondary forcesnd couples, if any. Take central plane of the engine as reference plane.

_/, B, (20 Marks)
PR N/ Module-3
5 a. Define the following terms with respect to working of governors :
i) Sensitiveness ... n) Isochronism  iii) Stability iv) Controlling force. (08 Marks)
b. In a Hartnell g@@émor the extreme radii of rotation of the balls are 40mm and 60mm and
corresponding $peeds are 210 rpm and 230rpm. The mass of each ball is 3kg. The ball and
sleeve arms are equal. Determine i) Spring loads at minimum and maximum speeds.
i) Sti@@"é@s of the spring iii) Initial compression of the spring. (12 Marks)
o \ YV |1 of 2
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6 a. Derive an expression for Gyroscoplc Couple C=1W W w&h usual notations. (08 Marks)
b. Each wheel of a motorcycle is of 600mm diameter wnd has a moment of inertial of -

1.2 kg — m’. The total mass of the motorcycle and the’ ‘rider is 180kg and combined centre of )

mass is 580mm above the ground level when_rﬁoffal; cycle is upright. The moment of inertia

of the rotating parts of engine is 0.2kg — m’! ‘engine speed is 5 times the speed of the

wheels and is in the same sense. When the, motorcycle takes a turn of 35m radius at a speed

of 54km/h, determine the Gyroscopic ,couple Centrifugal couple, and*Balancmg couple in

terms of angle of heel 8. Hence determme angle of heel necessaryfns, » (12 Marks)
Module-4 .
7 a. Derive the equation for natural- freqpency of the spring ma@z@’stem considering the mass of
the spring into account. .« 2 (10 Marks)
b. Find the natural frequency of the system shown in Flg Q?(b) using Newton’s method.
] 2R (10 Marks)

az'g;;._'Q?(b)

_. - A%/ OR
8 a. Define the following with respéctito vibration : i) Naﬁqml ﬁ'equency ii) Resonance

iif) Damping factor  iv) Legarithmic decrement, (08 Marks)
b. A vibrating system consjstsiof a mass of 50kg,, a«sﬁrmg with a stffﬁ]\ess of 30kN/m and a
damper. The damping prowded is only 20% of. th@‘cntlcal value. Détermme

i)  Damping factor %, i) Critical damping coefficient
iii) Natural frequen(:y of damped v1breit10n iv) Logargthmtc decrement
v) Ratio oftvs{e consecutive amphtudesv A (12 Marks)
odule-S
9 a. Derive an. expression for magmﬁcanon factor for a Spi’lng mass system with viscous
dampmg subjected to harmonic force. (10 Marks)

b. A machine of mass IOOQI@g ;g,acted upon by an extemal force 2450N at a frequency of

1500rpm. To reduce the¢ eets of vibration , isolator of rubber having a static deflection of
_2mm under the machine load and an est:méfﬁ damping factor of 0.2 are used. Determine

,_;:_?:"};) Amplitude of vi brat ion i) Foree»ﬁtﬁﬁsm itted to the foundation. (10 Marks)

10 a. The support of a sprmg mass system s v1bratmg with an amplitude of 8mm and a frequency
of 1100 cycle’s/mln If the mass is 0.8kg and the spring has a stiffness of 2000N/m,
determine the amplitude of vibration of the mass. What is the amplitude of a damper with
damping factor of 0.2 is infreduced in the system? (10 Marks)

b. A rotor has a mass of_.\li,l’k\gf"\"and is mounted midway on a 24mm diameter horizontal shaft
supported simply at the ends by two bearings. The bearings are 1m apart. The shaft rotates at
2400 rpm. If the centre of mass of the rotor is 0.1 Imm away from the geometric centre of
the rotor due to mag;lfacturlng defect, find i) the amplitude of the steady state vibration
ii) the dynamig:force transmitted to the bearing. Take E = 200 GPa. (10 Marks)

% % % % %
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Fifth Semester B.E. Degree Exammg:tlon, Jan./Feb. 2021
Turbo Machines

Time: 3 hrs. ' Max. Marks: 100
Note: Answer any FIVE full questions, ckdﬁ&}hg ONE full question from each module.
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b.

C.

a.

b.

a.

b.

&

b.

M

Draw and explain the part of a gﬁncrggl "Turbo machine. %, ) (06 Marks)
Distinguish between Turbo n}achmes with positive displaceément machines. (06 Marks)
A turbine model of 1:10 develops 2kW under a head of 6m at 500rpm. Find the power
developed by the prototypéh der a head of 40m. Alsofind the speed of the prototype and its

specific speed. Assumgfthc irbine efficiencies to remam same. (08 Marks)
OR
Define the static an@gtagnatlon state of fluid..... ~ (04 Marks)

Define the follo ﬁ{uﬁ&g with the help of h-s d:égram for power absorbing and power generating
machine : A, ¢
i) T@'tau;g total efficiency
ii) éil‘é’tgl to static ei’ﬁmency
1) Statlc to total efficiency .

iv) Statlc to static eﬂimency (08 Marks)
Show that the polytropic efﬁ01ency during expansmn“p]:ooess is given by
- M ' (08 Marks)

Ylap ey
2 q

Mo dule— : .' R/

factor and deg;ce of reaction.

Show ﬂ)@iﬁ)r maximum utili
ratlo%glven by / — 2*\ Q

(10 Marks)

ion of axial ﬂow*tﬁr_t;ine with reaction = % The speed

d]. Where U = Blade speed, V| = Inlet absolute velocity

,f’ffﬁ Inlet Nozzle angle > i . Y (10 Marks)

| OR"
Wlth necessary veloclty triangles and assumptlon derive the expression for effect of blade
discharge angle,qﬁ energy transfer%ahd ‘degree of reaction for radial flow machines.

4‘}} 1” &5\'“' {]0 Ma I‘ks)
At a stagé mJ‘a 50% Reaction axlal flow machine running at 3000rpm, the blade mean
diameter is 685mm. If the magmnum utilization for the stage is 0.915. Calculate the absolute
velocity at inlet and outlef %n\a draw velocity triangles. Also find power output for flow rate

of 15 Kg/s. s, (10 Marks)
Module-3

What is compoux{d,mg of steam turbine? Explain method of compounding Impulse turbine.

(10 Marks)

The velocity of steam outflow from a Nozzle in a De-Laval turbine is 1200m/s, nozzle angle

is 22°. Th urotbr blades are equiangular and rotational blade speed is 400m/s. Calculate:

i) Bladegé s i) Tangential force iii) Power product if vr; = vr» iv) blading efficiency.
(10 Marks)

1 of 2

shpande Institute of Technology, Haliyal



18MES54

OR £
6 a. Derive the maximum blade efficiency equation for 'ﬁocity ‘compounded impulse steam
Turbine (Curtis turbine) (10 Marks)
b. In a Curtis steam turbine stage there are 2 row %f movmg blades with equiangular rotors.
The steam enters 1™ rotor with 29° each Whllﬁ; econd rotor with 32° each. The absolute
velocity of steam enter the first rotor at 530 nv’s “Fhe friction factor is 0.9 in 1% rotor, 0.91 in

stator and 0.93 in 2™ rotor. If final dlschar é’l&axral R
Find i) Mean blade speed ii) Power'if n;ns =3.2 kg/s.

(10 Marks)

~Module-4 ¢
7 a. Derive an expression for work done by pelton wheel with ne velocity triangles.

A (08 Marks)

b. A Pelton wheel is to be desrgnegbfor the following spec ifications :
Shaft power = 1 l??ZkasHe ad = 380m, Speed = 750rmp, Overall efficiency = 86%,

jet diameter not to exceed 176 of wheel diameter, Defermme

i) Wheel diameter ii)" jetédlameter iii) Number of‘]ets required, Take C, = 0.98, ¢ = 0.46.
(06 Marks)
c. A Kaplan turbine.develops 24647.6kW powef“at an average head of 39m. Assuming a speed
ratio of 2, flow ratio 0.6, diameter of boss, e»qIJal to 0.35 times diameter of runner and an
overall efﬁcrency 0f 90%, calculate the dra’rheter speed and specific speed of turbine.
: (06 Marks)

OR
8 a. Explain the working of Francis turbine with help of

onal arrangement diagram. Also

draw the velocity triangles of Francis turbine. (12 Marks)

b. Explain the function of draft tubes. (02 Marks)

c. With neat sketches, explain the applications qf draﬁ: tubes (06 Marks)

Modille-S .-;:?’_ R

9 a. Derivean expnessron for the min 1munksgéeﬁ of staring a cer_rf@ﬁlgﬂ pump. (06 Marks)
b. Derive the expréssion for pressure ri nig;he centrifugal purr'ip (08 Marks)

c. The impeller of a centnfugal pump {@@sfouter diameter | 2m is used to lift water at a rate of
1800kg/s: The blade is making an angle of 150° wrth,_, jhe direction of motion at outlet and

speed is bemg 2000rpm. If th\e radlafl velocity ﬂowos‘? 5m/s. Find impeller power. (06 Marks)

; OR .
10 a. __hxplaln the working prmcrple ofcentrlrugal compressor with neat sketch. (10 Marks)

b+ A centrifugal compressor compresses 30kg of air per second at a rotational speed of
15000rpm. The air enter the compressor axially and the conditions at exit sections are :
radius = 0.3m, rejatrve velocity of.aircat the tip is 100m/s at an exit angle of 80°. Find the
torque and powér required to dr&ltve* the compressor and also the ideal head developed.
Take Py =1 bar and Ty, = 300K. (10 Marks)

* & &k k ok
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Fluid Power Engineering

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

8
2
=4 Module-1
E 1 a State Pascal’s law. Explain with a sketch its application to simple hydraulic jack. (10 Marks)
.g b. Sketch and explain the structure of hydraulic control system. (10 Marks)
8
g g OR
EQE 2 a. With the aid of neat sketches explain the following :
- z i) Suction line filtering
fﬂ'ﬁ‘ ii) Pressure line filtering
g E iii) Returns line filtering. (10 Marks)
'g :5 b. Explain briefly the desirable properties of hydraulic fluid. (10 Marks)
b
E -*E Module-2
§ > 3 a. Sketch and explain the construction and working of "External Gear Pump’ giving
£5 expressions for volumetric displacement and theoretical flow rate. (10 Marks)
% %’. b. A vane pump has volumetric displacement of 82cm’. The diameter of rotor is SOmm and that
o B of cam ring is 7Smm. If the width of the vane rotor is 40mm. Find eccentricity, maximum
%% eccentricity and maximum volumetric displacement possible. (10 Marks)
H
53 Bt St I
=3 4 a. Explain with a neat sketch of working of linear actuator with cushioning. (10 Marks)
52 b. An 8cm diameter hydraulic cylinder has 4cm diameter rod. If the cylinder receives flow at
2% 100 fpm and 12 MPa. Find :
§ f i) Maximum extension and retraction forces
g’g ii) Maximum extension and retraction velocities. (10 Marks)
55 Module-3
::v;% 5 a. Explain the internal construction and working of 4/2 spool valve. Draw its symbolic
g2 representation. (10 Marks)
"é? b. With a neat sketch, explain pilot operated check valve. (10 Marks)
8%
8 & OR
= 6 a. Explain the meter-in method of speed control of hydraulic cylinder with neat circuit
Z diagram. (10 Marks)
< b. With a neat circuit diagram explain regenerative circuit used in drilling machine application.
5; (10 Marks)
2
& Module-4
7 a. Sketch and explain the structure of pneumatic control system. (10 Marks)
b. List the advantages and limitations of pneumatic power systems. (10 Marks)
l of 2
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OR
8 a. What is FRL unit in pneumatic system? Explain its function with symbolic representation.
(10 Marks)
b. Explain with a pneumatic circuit how quick exhaust valve can be used to increase the
actuation speed of a cylinder. (10 Marks)
Module-5
9 a. Explain direct control of double acting cylinder using 5 ports/2 position DC valve.
(10 Marks)
b. Explain ‘supply air throttling® and ‘exhaust air throttling” used in speed control of cylinders.
(10 Marks)
OR
10 a. Explain a typical pneumatic circuit based on *“AND’ logic function using two pressure valve.
(10 Marks)
b. Explain the working of a solenoid controlled pilot operated DCV. (10 Marks)
% ok ok ok ok
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Operations Management
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, chaosmg ONE full question from each module.
'Module-1
1 Define operations managemegt and explain briefly how the production systems are

classified. : (10 Marks)
Explain briefly with a scl‘iematlc model the functions within business organization and
operation management. -, < § - (10 Marks)
S P
) OR
2 What is decnsxon makmg‘? Briefly explain the characteristics of operations decisions.
e (10 Marks)
Explain qu_gk _g__ven analy31s with necessaryequahons, graph and assumptions (10 Marks)
o™ Module-2
3 Define: foreCastmg and explain b;reﬂg the steps involved in forecasting process. (10 Marks)
Brleﬁ’jﬁexplam the components of time series method thh sketches. (10 Marks)
OR
4 Explain the following fom\ asting methods:
(1) Exponential smoothing.
(1) Linear regressmn (10 Marks)
A company adopts‘method of least square .to develop a lmear trend equation for the data as
shown in the __,_bie Below: gl
Year (x) 112[3}4%|5/6[7 |8 |9 |10]1]
Shipmentin tones (y) |2 |3 ,6 | 10| 8|7 |12 | 14| 14| 18|19
Ca]cu]_;:t&;gl% trend forecast for the year 12 and 20, (10 Marks)
¢  Module-3
5 a _{Qefme the followmg ’
L% (1) Design ¢dpacity
(i)  Systepicapacity
(111) Capacltyplannmg
(1v) Fa@ihty layout. \ (10 Marks)
Sketch and., e&ﬁlam any two types"of layouts (10 Marks)
..... OR
6 What factors determings ‘the*{ypes of layout used in an organization? (05 Marks)
What are the determmants of effective capacity and briefly explain any two of them?
(05 Marks)

A metals prcce;s g firms wishes to install enough automatic moulders to produce 2,50,000
good castingstper year. The moulding operation takes 1.5 minutes per casting, but its output
is typically about 3% defective. How many moulders will required if each one is available
for 2000 ho urs (of capacity) per year? (10 Marks)
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Module-4 -

7 a. Define Aggregate planning and master scheduling. &x@lﬁf 1 the pure strategies used for
aggregate planning in brief. (10 Marks)
b. A firm has developed the following demand fmecast runits for a item which is influenced -
by seasonal factors. Suppose the firm estimatas that it costs Rs 150/unit to increase
production rate Rs 200/unit to decrease pr»odhctlon rate Rs 50/unit/month to carry the -

inventory and Rs 100/unit subcontracted. C%mpare the costs incurred if the pure strategies

are followed. : "

Month
Forecast Demand

Apr
670

Aug
370

(10 Marks)

i r%
Discuss the general tethmque& @f aggregate plannmg process with flow chart. (08 Marks)

8§ a
b. State the functions of Mastet Scheduling. ooy, (04 Marks)
¢. What are the objectwe&an ‘importance of Aggrega p ing (08 Marks)
d Module-5+
9 a Whatisa Matenal Reqmrement Plann@\vhm are the various steps involved in the
implementation of MRP? S\ (08 Marks)
b. What are the benefits and limitations of MRP? (06 Marks)
c. Define. CRP and BOM. & (06 Marks)
10 a. Whatis Supply Chain Management? What are 1t%;ﬁ‘1‘\%@ns‘? (08 Marks)
b. Briefly explain Make or E "'@%deCISlon L, 9 (06 Marks)
c¢. Explain the different app (06 Marks)

2 of 2
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Fifth Semester B.E. Degree Exammatu‘fﬁ fian /Feb. 2021
Management and Engmeerlng Economics
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, chﬁosmg ONE Sfull question from each module.

50, will be treated as malpractice.

W
o

b,

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

o

6 a.

C.

T i,

b.

2. Use of Compound Interest Tablesyis pej’mttted

2 Module-l
Explain various functions of Manﬁgg\m nt. = (10 Marks)
Define Planning. Discuss steps:cnmf‘nonly used in planmng ' (10 Marks)
‘f“;; © oR
Explain principles of Mgﬁagemem as formulated by E;ayol (10 Marks)
Explain the various sp@ infa decision making proqe@s with a block diagram. (10 Marks)
nf Module-2 .
Explain the sta&' weiectton process in ag%rgamzanon listing the steps involved in the
selection. (10 Marks)
Define Le%gé’ghlp List the basic styles of leadership, briefly explaining each of them.
(10 Marks)
5’@%% OR %@
Define Controlllng Explain the sféps involved in con\r%"lﬁng (10 Marks)
What is Span of Control? Explain the factors govémmggt (10 Marks)
Module-3 7 day
Differentiate between M“%o and Macro economics. (04 Marks)
Explain briefly with sketch : i) Law of démand i) Law,of supply (06 Marks)

A working wom&%gs planning for henreﬁred life. She haé%&ﬁ more years of service. She
would like to:«L sit 10% of her salaz;y ‘which is Rs 5000:at the end of the first year and
thereafter she, w1shes to depOSIt the 'same amount (Rs#5000) with the annual increase of

0141 8%. Find the total amount at the end
i (10 Marks)

Iam the problem sol\‘fmg process in deeision making with suitable examples. (06 Marks)

......

E}gplaln Elasticity Qf‘,dﬁn%nd with an example. (04 Marks)

““Find the effectlvg{at%%f interest if the nominal annual rate of interest is 8%, when

compounded : ﬁmﬁfiearly ii) cﬁj@l\mually iii) Quarterly iv) Monthly v) Daily.

Compare tbﬁ@ Its. %,3%; (10 Marks)
N . Module-4
Explain with suitable examfgge : 1) Present worth comparison method
i) Future worth comparisen method iif) Annual worth equivalent method. (10 Marks)
Compare the alternativé®below using present worth analysis at i = 10%.
Particulars | Machine A | Machine B
\% First cost Rs 20000 | Rs 30000
gy, Annual cost Rs 9000 Rs 7000
? Salvage value Nil Nil (10 Marks)
L2 Life 3 years 6 years
4 s
Ay * 1 of2

%,
A% ¥ . .
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OR
Explain IRR, ERR and MARR. Enlist the misconcep RR. (08 Marks)

A certain individual firm derives and economic ysis to determine which of the two
machines is attractive in a given interval of time minimum attractive rate of return is
15%. Following data to be used for analysis.

Particulars lachine X | Machineg
First cost Rs 150000 | Rs 240!
Estimated life 12 years 12 years
Salvage value 0 mﬁ(}ﬁﬂ
Annual maiptenarice cost 0 KRs4500

Which machine you would ghi&e?? Base your answer on dfthual equivalent cost. (12 Marks)

&
(’%,ﬁ Module-5
Explain the following@g: i) Prime cost *Factory cost  iii) Office cost
iv) Total cost .v)#S€lling price. (10 Marks)
A manufacturln%fmm is producing 1000 pﬂgsfﬁay The cost of direct material is Rs 1600/-
and that of direct labour is Rs 2000/-. Fa ;?overheads chargeab]e to it are Rs 2500. If the
selling on cds;jrs 40% of factory cost, what must be the selling price of each pen to realize a
profit of 2 Eﬁ%ﬁn each pen sold? Py (10 Marks)

{A IL‘@J“

ing depreciation. Explain any two
of them. ¢ . (10 Marks)
A Company purchases e machine for 0000 for operating/it for 5 years at an
interest rate of 5%. If age value is Rs aﬁer 5 years, “determine

i) Sinking fund amoynt i) Anm: & (10 Marks)

What
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Fifth Semester B.E. Degree Exa mination, JanJFeb 2021
Turbomg&hmes

Time: 3 hrs. - Max. Marks: 100

Note: Answer any FIVE full ques ‘choosing ONE full question from each module.

Module-1

1 a Define specific speed 4R expression for specific speed of
turbine. ' (06 Marks)

b. A Pelton wheel is runmng at a speed of 200rpm and develops 5200KW when working under

a heat of 220m in overall efficiency of 80%. Determine its unit speed, unit flow, unit

power and speé __@Specd Find the speed w and power when its operating condition
changes to ahead 6f 140m. e (08 Marks)

c. A full scak mfugal pump runnmg at, SOOrpm dt,lwu"s 5m’/s against a hcad of ] 00m. A

S,

ges,

pa

(06 Marlxs)

aonal cross lines on the remaining blank

2 a hines, prove that the work transfer is
between inlet and outlet of the machine.
(06 Marks)
' b.
1) Total-to-total's ciency
11) Total—to—staﬁc efficiency. (06 Marks)
i

al cilange in cnthalpy if the total - to — total
. "The mass flow rate of water in pump is
(08 Marks)

3 a. Define degree'of reaction and utilization factor. Obtain the general equation for utilization
factor in terms of degree of féaction, absolute velocities at inlet and outlet of the turbine.
. (08 Marks)
b. At a stage of an impulsé* Ibl.nb the mean blade diameter is 0.75m, its rotational speed
being 3500rpm. The absolute velocity of fluid exiting from a nozzle inclined at 20° to the
wheel tangent is 275m/s. If the utilization factor is 0.9 and the relative velocity at rotor exit
.4t 1rilet, find the inlet and exit rotor angles. Also find the power output from
the stage for a mass flow rate of 2 kg/s and axial thrust on the shaft. (12 Marks)

2. Any revealing of identification, appeal to evaluator and ‘or equations written eg. 42+8 = 50. will be treated as malpractice.

Important Note ; 1. Oncompleting vour answers, compulsorily draw dia

1of2
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OR
a. Prove that the degree of reaction for an axial flow com
_ 'V, | tanB, +tanf,
- -Z—G[Ian B, +tanB:]
Where V. = Axial component or flow veld&i ) tangenhal velocUy‘Qf rotor, B1and B2

2 (10 Marks)
b. $ X : 8T Wi \.mlet gunde vanes, operales at 3600rpm. The tip and

slalor and in the second movmg’:’t f‘bw If the absolula@@%ﬂy at the stage em should be
axial, find ;

i) Mean blade speed
i1) The rotor efficiency

(12 Marks)

Ata s;age of a turbine with
fixgd blades at 90mls, n‘i‘é

area can be negleci

'calcu]ate 1) thg wheel speed in RPM ii) the diagram efficiencv iii) the
diagram powez.y '

he enthalpy drq]iof the steam in this stage. (12 Marks)

Module-4
¢ friangles. show that the maximum hydraulic efficiency of a
_ l+c¢, cosp,

T

a. With the necessary velo

Pelton wheel is given by 1, , where ¢, = V,o/V,y and B, 1s bucket tip angle.

(08 Marks)
_ vheel is required to generate 7500KW when the available head at the
base of the nozzle"is 400m. The jet is deflected through 165° and the relative velocity of the
jet is reduced By 15% in passing over the buckets. Determine : i) The diameter of each jet ii)
i) force exerted by the jets in the tangential direction. Assume generator
95%. overall efficiency is 80% and speed ratio = 0.47. (12 Marks)
2of 3
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OR

a. For Francis turbine, show that the hydraulic cf for the following

2+ tan’ a,
conditions : i) the component of velocity normal f¢
inlet to outlet 11) relative velocity at the infet is radial iii) absolute vel
radial. Where o = flow angle at inlet. Skéteh the velocity triangles at:

the tan gential dm,ction is constant from
ity at the outlet is
and outlet.

E (08 Marks)
runner (0.5m diameter an_ d7 Scm wide. The inner
diameter is 0.35m. The effective aiéa of flow is 93% of the gress arca and the flow velocity
is constant. The guide vane anglé%s®23” inlet moving vane @ie 1s 97° and the outlet vane
angle is 30°. Assuming radlad‘ﬁlgﬁhargc at the exit, calculaté’the speed of the wheel so that
the water enters without shock and the supply head of 60ns: Assume hydraulic friction losses
of 10% and mechanical ency as 94%. What is the specific speed of the machine?

; (12 Marks)

b. An inward flow reaction turbine ha:

of the mlpel]er u; = tangential
(08 Marks)
(04 Marks)
¢. Find the power required tadnve the CF pom vah delivers 0.04m*/of water t a height of
20m through a 15cm diameter of pipe and.408u¥ long. The overall&fficiency of the pump is

i i 2 (08 Marks)

10

(06 Marks)

(06 Marks)

reference fo amal direction of 45*and 10° respectively. The compressor is to producc a
pressure ratio’of 6 : 1 with iSentropic efficiency of 0.85 when inlet static temperature is
37°C. The blade speed andaxtal velocity are constant throughout the compressor. Assuming
a blade speed of 200ms.:find the number of stages required if the work done factor is
1) unity 11) 0.87 for all stages. (08 Marks)

LR 2 O
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USN

Jan./Feb.2021
lements - |

Fifth Semester B.E. Degree Examiga; en
Design of Machine |

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, iheosing ONE full questto!f am each module.
2. Use of design data hand book is allowed. &
3. Assume suitable missing da{%z(g' any).

Module-1
1 a. Define standards and codes:
b. A circular rod of dlametar y

; ) (04 Marks)
1m is subjected to bending load and torsional load as shown

(16 Marks)

50, will be treated as malpractice.

(04 Marks)
+.Cr0ss section as shown in
30 MPa taking stress concentration into
' (16 Marks)

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

3 a=«Derive an equati (08 Marks)
A weight of 1 kN,
[ e cross section of the Cantilever beam of square cross
in material of beam is limited to 80 MPa
(12 Marks)
L]
5% OR
4 Derive an equation for Godman criterion. (08 Marks)

o p

A piston rod is subjeéted to a maximum reversed axial load of 110 kN. It is made of steel
having an ulhmﬂi > §tress of 90 N/mm’ and the surface is machined. The average endurance
limit is 50% of. | {imate strength. Take the size correction coefficient as (.85 and lactor ol
safety = 1.75 E:Dele:rmme the diameter of the rod. (12 Marks)

Important Note : | On completing vour answers, compulsorily draw diagonal cross lines on the remaining blank pages.

l1of3
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Module-3

5 A shalt 1s supported by two bearing placed 1100 mm ap  pulley of diameter 620 mm is
keved at 400 mm to the right from the lefi hand bea#itig and this drives a pulley directly

below it with maximum tension of 2.75 kN. Anotﬁe?*}aulle\ of diameter 400 mm is placed

200 mm to the left of right bearing and is driven“yith motor placed horizontally to the right.

The angle of contact of pulley is 180" and :3. Find the diameter of shaft C_, =3.0,

C, =25.0,=19 MPa, 6, =300MPa , (20 Marks)

R

6 Design a protected type cast iron ﬂange coupling for a steel shaft transmitting 30 kW at
200 rpm. The allowable shear sties _:,_m the shaft and key matémal is 40 MPa. The maximum
torque transmitted to be 20% {& et than the full load torgueThe allowable shear stress in

the bolt is 60 MPa and the a‘,IT:"“ % ble shear stress in the flange is 40 MPa. (20 Marks)

Module-4
Qmi plates Ifthe safe working stresses in

IZQ N;’mm and 60 N/mm? respectively, design

(10 Marks)

(10 Marks)

8 a

95 N/mm?. Assume static condltlons
(10 Marks)

(10 Marks)

gy =) RN

Fig. Q8 (b)

20f3
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Module-5
9 a. A pulley brocket is as shown in Fig. Q9 (a) supported.. bolts. two at A — A and two at
ar stress of 25 N/mm” for the

B — B. Determine the size of bolts using an allo
material of the bolts. (10 Marks)

(ll} Marks)

10 a

-'0 12. Determmeﬂ;he veight ltﬁed 1S |acL with human effort
span 400 mm (10 Ma rk«)

(10 Marks)

30f3
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Fifth Semester B.E. Degree Exammatlon, Jan./Feb. 2021
Non-Traditional Machmmg
Time: 3 hrs. fay, © ~Max. Marks: 100
Note: Answer any FIVE full questions, chom'tng ONE full question from each module.
_wadule- ;
$ 1 a. Listand explain the various factors to be considered for selecudﬁ of machining process.
5 LY (10 Marks)
2 b. Distinguish between convent@fiﬁé‘f%d unconventional manufacturing process. (10 Marks)
E ' »
@ & OR
B 2 a. Explain how the non-tl;adltlopal machining processes*are: classified. (10 Marks)
8 b. Justify the need of unCanventlonal manufactunng ‘process in today’s industries with suitable
g2 examples. . (10 Marks)
= = = s <
L .3 Modulé-2:
% 3 3 a. Sketchand explam’the working pnncrple@fgltrasomc machining process. (10 Marks)
2 o b. Explain wﬂh neat sketch various tool feed mechanisms used in ultrasonic machining
E é process Wy, g ™ (10 Marks)
s ¥ % : A %/ OR iy ¥
25 4 a. Explain in details the process paramcters that effect the performance of abrasive jet
g% machining process. P (10 Marks)
EE b. With neat sketch, explam the %w)rkmg of water jet machmmg process o0 (10 Marks)
B N .
ERG 5 a. Explain the process parﬂmeters of electro- ehemlcal machining process. (10 Marks)
&% 2 b. With neat sketch,£Xplain the working pnnclple of electro chemlcal machining. Also list the
B = advantages andé_cf S antages of electrachemlcal machining. - (10 Marks)
LE GRoR
= 6 a. Explain with neat block dlagranr,kprocess steps for chemical milling. (10 Marks)
H§ % b. Explamxyith block diagram stf:,ps involved in chenuoal\blankm g. (10 Marks)
(==}
g & : Module-4
o § 7 a. E.;gplaln with neat sketch p]as%a arc machiniggsprocess. (10 Marks)
= 3 b. fWhat are the factors ;Qa’s, gbvem the perfonnanée of plasma arc machining? Explain in detail
S g “any two factors. (10 Marks)
2 :'v\
S . OR
E 2 8 a. Explain withs t@g ’he]p of neat ske{ches the mechanism of metal removal in EDM process
Téﬁ:} and mention‘its édvantages and disadvantages. (10 Marks)
g2 b. Explain with'sketch the electrode feed control in electric discharge machining process. Also,
-
85 explain any two methods ofﬂu shing used in EDM. (10 Marks)
EN Angy Module-5
g 9 a. With neat sketch, explain laser beam machining process. (10 Marks)
= b. Discuss various process parameters of LBM process. Also, list the advantages and
’;% disadvantages ofL@M (10 Marks)
E
= & OR
10 a. Explain with. neat sketch the working principle of electron beam machining process.(10 Marks)
b. Describe,  the' apparatus used to generate the laser. (05 Marks)
c. Discuss'the parameters influencing MRR in EBM. (05 Marks)
o #* % ¥ ok %

P
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compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal fo evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers,

USN

17MES564

Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Project Management

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b.
Q.

2
b.

3 a.
b.
c.

4 a.
b.
G

5 a
b.
o3

6 a
b.

7 4.
b.

8 a.
b.
C.

9 a
b.
o

Module-1
Define project and project management? (04 Marks)
Define and Explain project life cycle with the help of schematic flow diagram showing the
stages. (08 Marks)
Write a note on project roles. (08 Marks)
OR
Explain strategic planning and portfolio alignment considering suitable Example. (10 Marks)
List and Explain the methods available for selecting projects (10 Marks)
Module-2
Brief the steps involved in defining the project scope. (06 Marks)
What is the WBS? Explain any three formats of WBS. (10 Marks)
Explain the WBS construction steps in brief. (04 Marks)
OR
What are the purposes of a project schedule? (03 Marks)
Write a note on historical development of project schedules. (07 Marks)
Explain the two pass method used to develop project schedules. (10 Marks)
Module-3
Describe the abilities needed for project manager while resourcing projects. (06 Marks)
Describe the importance of activity resource Estimating. (06 Marks)
Describe the potential timing issues can occur early in a project and at the end of a project.
(08 Marks)
OR
What is risk management planning? Explain any three different categories of project success
measures. (07 Marks)
Select any two project quality tools for each phase of the project and write their uses.
(13 Marks)
Module-4
Introduce project supply chain management and explain its components in brief. (14 Marks)
Explain project balanced score card approach. (06 Marks)
OR
Describe the purpose of using an integrated change control system. (09 Marks)
Write a note on early termination of projects. (05 Marks)
Write a note on post-project activities. (06 Marks)
Module-5
Explain the Errors which would likely to occur during drawing of network diagrams.
(06 Marks)
Describe network construction rules. (08 Marks)
Write a short note on AOA and AON diagrams. (06 Marks)
1of2
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OR
10 a. A Project consists of the following activities with their precedence relationship and duration
in days.
a) Draw the network of the project.
b) Identify the critical path and the project duration.

¢) Calculate EST, EFT, LST, LFT, TF, FF and IF for each activity. (14 Marks)
Activity | Precedence | Duration (in days)
A - 10
B A 8
C A 7
D B 9
B B 6
F B.C 10
G B.C 04
H BE 12
b Differentiates between PERT and CPM. (06 Marks)
* ¥k %k ¥k ok
2 of 2
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Management and Engineering Economics

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

- Module-1
£ 1 a. Define Management. Differentiate between Administration and Management. (08 Marks)
& b. Explain briefly the purpose and planning. (08 Marks)
=
g OR
g 2 a. Briefly explain , whether management is a Science (or) Art. (08 Marks)
= b. Explain briefly the main steps involved in planning. (08 Marks)
z
f Module-2
3 a. Explain with a neat diagram, line and staff organization. (08 Marks)
b. Briefly explain the techniques of selection. (08 Marks)
OR
4 a. Describe briefly the essentials of a Sound Control System. (08 Marks)
b. Briefly explain the Maslow’s Hierarchy of needs. (08 Marks)
Module-3

5 a. Explain how Cash Flow Diagrams (CFD) are helpful to the decision maker to understand
and solve Engineering Economics problems and give borrower’s and lender’s perspectives
for cash flow diagram. (08 Marks)

b. A person is planning for his retired life. He has 10 more years of service. He would like to
deposit 20% of his salary which is Rs 10,000/- at the end of the First year and there after he
wishes to deposit the same amount (Rs 10,000) with an Annual increase of Rs 2000/~ for the
next 9 years with an interest rate of 20%. Find the total amount at the end of the 10" year of
the above series. (08 Marks)

OR
6 a. State and explain Law of Returns. (08 Marks)
b. Determine the effective interest rate in the following cases :

1)  Nominal rate of 12% compounded monthly with time interval of one year.

1)) Nominal rate of 18% compounded weekly with a time interval of one year.

1i1) Nominal rate of 13% compounded monthly with a time interval of two years.

iv) Nominal rate of 9% compounded semi annually with a time interval of two years.

(08 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Module-4
7 a. Two motorcycles of brand “A” and “B” are available on the following terms :
1) Motor cycle “A” — make a down payment of Rs 5,000/~ and then Rs 6,000/ at the end of
each year for 7 years.
1)) Motor cycle “B” — make a down payment of Rs 15,000/- and no payment for the next

3 years. From end of the 4" year annual payments of Rs 12,000/~ for the next 3 years.
Find the future worth of Motor cycle A & B. (08 Marks)

1 of 2

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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b. A stand by lighting generator is required for a shop. Two types are available. If both |

generators have a life of 4 years and the interest rate is 15% per year, which offers the lowest -
equivalent annual cost.

Type -1 Type - 2
First - Cost Rs 5,000/- | Rs 3,200/-
Salvage value Rs 1,000/- | - Nil -
Annual operating costs | Rs 780/- | Rs 950/-

(08 Marks)

OR
Compare the two investment proposals given below, if the firms MARR is 15%. Life of all
the two proposals 1s 10 years. Compare using IRR.

Investment proposal | Initial Cost | Annual Return
Proposal 1 5,50,000/- 1,40,000/-
Proposal 2 6,25,000/- 1,60,000/-

(08 Marks)
A crane can be taken on lease for a project for 3 years for Rs 1,80,000/- payable now,
maintenance included. It can also be purchased for Rs 2,40,000/- and be sold at the end of
3 years for Rs 1,00,000/-. Maintenance costs are expected to be Rs 5,000/- per year for the
first two years and Rs 10,000/- for the third year payable at the end of each year. At what

interest rates would the two alternatives be equivalent? (08 Marks)
Module-5
Briefly explain the functions of Estimating department. (08 Marks)

A CNC machine costs Rs 30,00,000/- is estimated to serve for 8 years after which its salvage

value 1s estimated to be Rs 2,50,000/- Find

i) Depreciation fund at the end of the 5™ year by Fixed percentage method and Declining
Balance method.

i) Book value of the machine after 4® year and 6" year by Dec lining Balance method.
(08 Marks)

OR
Explain with a block diagram the elements of cost and components of cost. (08 Marks)
‘Pizza corner” employed 75 workers in a particular month to work in the outlets as well as
for home delivery. The following are the details of expenditure :
1)  Cost of material = Rs 80,000/-
ii) Rate of wages for each workers = Rs 20 per hour of normal duty, Rs 40 per hour of
overtime duty.
iii) Man hours per day of normal duty = 8 hours.
iv) Number of holidays per month (without wages) = 5 days.
v) Total overhead expenses = Rs 20,000/-.
vi) Total overtime availed by workers = 200 hours.
vil) Profit = 20% of total cost.
Determine 1) Total cost for the month.
i) Profit for the month.
iti) Man hour rate of overheads. (08 Marks)

E o

2 0f 2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



16

USN 1SMES2

Fifth Semester B.E. Degree Examination, Jan./Feb.2021
Dynamics of Machinery

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 A 4 bar mechanism under the action of two external forces is shown in Fig. Q1. Determine the
torque to be applied on the link AB for static equilibrium. The dimensions of the links are
AB = 50 mm, BC = 66 mm, CD = 55 mm, CE = 25 mm, CF = 30 mm ZBAD=60° and
AD = 100 mm, CF = 30 mm, CE = 25 mm. (16 Marks)

50, will be treated as malpractice.

Fig. Q1

OR
2 The following data relate to a connecting rod of a reciprocating engine: Mass = 50 kg; Distance
between bearing centres = 900 mm; Diameter of small end bearing = 70 mm; Diameter of big
end bearing = 90 mm; Time of oscillation when the connecting rod is connected from small end
is 1.9 seconds; Time of Oscillation when the connecting rod is connected from big end = 1.7
seconds. Determine (1) Radius of gyration of the rod is connected about an axis through centre

of mass perpendicular to the plane of oscillation.
(i) Moment of Inertia of the rod about the same axis. (iif) Dynamically equivalent system of

connecting rod comprising two masses one at small end bearing centre. (16 Marks)
Modute-2
3 aExplain static and dynamic balancing of rotating masses. (04 Marks)

b. Four masses of magnitude 5, 6, M and 8 kg revolve in planes A, B, C and D respectively.
The planes B, C, D are placed at a distance 0.3 m, 1.2 m and 2.0 m respectively from A. The
masses are at same radii of 0.3 m. Find the magnitude of M and relative angular position of
all masses for compute balance. (12 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

OR
4 A four crank engine has two outer cranks set at 120° to each other and their reciprocating masses
are each 400 kg. The distance between planes of rotation of adjacent cranks are 450 mm,
750 mm and 600 mm. If the engine is to be in complete primary balance, find the reciprocating
mass and the relative angular position for each of the inner cranks. If the length of crank is 300
mm, length of connecting rod is 1.2 m and speed of rotation is 240 rpm. Find the maximum
secondary unbalanced force. (16 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Module-3
5 a. Explain the following: (i) Isochronous governors (ii) Huating (iii) Sensitiveness of
ZOVernors. (06 Marks)
b. Ina spring controlled governor, the curve of controlling force is straight line. When balls are
400 mm apart, the controlling force is 1200 N and when 200 mm apart the controlling force
is 450 N. At what speed will the governor run whenthe balls are 250 mm apart? What initial
tension on the spring would be required for 1sochr0msms and what would then be the speed?
The mass of each ball is 9 kg. (10 Marks)

OR

6 a. Explain with neat sketch the Gyroscopic effect of an Aeroplane. % (08 Marks)
b. A four wheeled trolley car has a total mass of 3000 kg. Each axle with its two wheels and
gears has a total MI of 32 kg m®. Bach wheel is of 450 mm radius. The centre distance
between two wheels 1s 1.4 m. Each Axle 1s dnven by a motor with speed ratio of 1 : 3. Each

motor along with its gear has a ML.I. 16 kgm and rotates in the opposite direction to that of

axle. The center of mass ofthe car is 1 m above the rails. Calculate the limiting speed of the

car when it has to travel around a curve of 250 m radius without leaving the rails. (08 Marks)

Module-4
7 a. Add the following two S.H.M and check it graphically,
: T 2n
X, =4sm[wt+§} X, =—6cos{wt+T}. (08 Marks)
b. Determine the natural frequency of the simple pendulum, (i) Neglecting mass of rod
(1) Considering the mass ofrod. (08 Marks)
OR
8 Determine the natural frequency of the system as shown in Fig. Q8 (a) and Fig. Q8 (b).
(16 Marks)
Fig. Q8 (b)
Module-5
9 a. Derive a governing differential equation of'damped free vibration (viscous damping).
(08 Marks)

b. A mass of 7.5 kg hangs from a spring and makes damped oscillations. The time for 60
oscillations is 35 secs and the ratio of first to seventh displacement is found to be 2.5.
Find (1) Stiffness of spring (i) Damping resistance (iii) If the oscillations were critically
damped what is the damping resistance. (08 Marks)

OR
10 a. Explain the transmissibility ratio and explain different cases with curve. (06 Marks)
b. Determine the critical speed when an automobile trailer is traveling over a road with the
road surface varies sinusoidally with a wave length of 15 meters and amplitude of 0.075 m.
The springs of automobile are compressed 0.125 m under its own weight. Also determine
the amplitude of vibration at 50 km/hr. (10 Marks)

* ok ok ok ok
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Turbo Machines

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Distinguish between a Turbo Machine and a positive displacement machine. (06 Marks)

b. Define the specific speed of a turbine. (02 Marks)

c. A one-fifth scale model of a pump was tested in a laboratory at 1000rpm. The head
developed and the power input at the best efficiency point were found to be 8m and 30kW
respectively. If the prototype pump has to work against a head of 25m, determine its
working speed, the power required to drive it and the ratio of the flow rates handled by the

50, will be treated as malpractice.

two pumps. (08 Marks)

OR
f 2 a. Define Mach number and explain with neat sketch: 1) The subsonic flow ii) Sonic flow of
a compressible fluid. (08 Marks)

b. An air compressor has eight stages of equal pressure ratio 1.3. The flow rate through the
compressor and its overall efficiency are 45kg/s and 80% respectively. If the conditions of
air at entry are 1 bar and 35°C determine: i) State of air at compressor exit ii) Polytropic

efficiency  111) Stage efficiency. (08 Marks)
Module-2

3 a. Derive head-capacity relationship for centrifugal pump and explain the effect of discharge

angle on it. (08 Marks)

b. At a 50% reaction stage axial flow turbine, the mean blade diameter is 60cm. The maximum
utilization factor is 0.9, steam flow rate is 10kg/s. Calculate the inlet and outlet absolute
velocities and power developed if the speed is 2000 rpm. (08 Marks)

OR
4 a. Show that €,y of an axial flow turbine with degree of reaction = 1/4, the relationship of

blades speed ‘U’ to absolute velocity at rotor inlet “V,” should be L = zcosa . Where ‘o’
1
is nozzle angle at inlet. (08 Marks)

b. A single stage axial flow blower with no inlet guide vanes, operates at 3600RPM. The tip
and hub diameters of the rotors are 20cm and 12.5c¢m respectively. The air flow through the
stage 1s 0.45kg/s. The air turned through an angle of 20° towards the axial direction during
the passage through the rotor at the mean diameter. Assuming standard atmospheric
conditions, constant axial velocity and no losses in the rotor. Compare 1) The power input in

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

kW 11) Degree of reaction. (08 Marks)
Module-3

5 a. Define degree of reaction. Prove that moving blades and final blades should have the same

shape for a 50% reaction. (08 Marks)

b. Following data refers to a De Laval steam turbine having equiangular blades;
Blade speed = 20m/s, Blade velocity co-efficient = 0.85, Mass flow rate of steam = 3kg/s,
Absolute velocity of steam at exit from stage = 90m/s, Angle of absolute velocity of steam at
exit from stage with tangent of wheel = 75°, Determine i) The blade angle ii) The nozzle
angle 1) Absolute velocity of steam at inlet  iv) Power developed. (08 Marks)
1 of2
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OR

6 a. What is compounding of steam turbine? Explain pressure compounding of steam turbine
with a neat sketch. (08 Marks)

b. In a 50% reaction turbine, the blade tips are inclined at 35° and 20° in the direction of
motion. At a certain place in the turbine, the drum diameter is 1 meter and the blades are

10cm high. At this place the steam having specific volume of 0.938m’/kg, passes through

the blades without shock. Find the mass of steam flow and power developed of the speed of

the turbine 1s 250rpm. (08 Marks)

Module-4
7 a. Explain the working of Francis turbiné with a neat sketch. (08 Marks)
b. Determine the power given by the jet of water to the runner of a pelton wheel which is
having tangential velocity as 20m/s. The net head on the turbine is 50m and discharge
through the jet water is 0.03m’/s. The side clearance angle 1s 15° and take Cy = 0.975. Find

also the manometric efficiency. (08 Marks)

OR
8 a. Derive an expression for maximum efficiency of the pelton wheel giving the relationship
between the jet speed and bucket speed. (08 Marks)

b. The external and internal diameters of an inward flow reaction turbine are 1.2m and 0.6m
respectively. The head on the turbine is 22m and velocity of flow through the runner is
constant and equal to 2.5m/s. The guide blade angle is given as 10° and the runner vanes are
radial at inlet. If the discharge at outlet is radial determine : i) The speed of the turbine

1i) The vane angle at outlet of the runner  1i1) Hydraulic efficiency. (08 Marks)
Module-5
9 a. Derive an expression for the minimum speed for starting a centrifugal pump. (08 Marks)

b. A three stage centrifugal pump has impellers 40cm in diameter and 2cm wide at outlet. The
vanes area curved back at the outlet at 45° and reduce the circumferential area by 10%. The
manometric efficiency is 90% and the overall efficiency is 80%. Determine the head
generated by the pump when mnmng at 1000rpm, delivering 50 litres per second. What

should be the shaft power? (08 Marks)

OR
10 a. With neat sketch, explain slip, slip coefficient and slip factor. (06 Marks)
b. Explain phenomenon of surging. (02 Marks)

¢. Anaxial flow compressor has the following data:
Entry conditions : 1 bar and 20°C i
Degree of reaction : 50%
Mean blade ring diameter : 36cm
Rotational speed : 18000rpm
Blade angle at rotor and stator exit : 65°
Axial velocity : 180m/s
Mechanical efficient : 96.7%
Find: 1) Blade angle at rotor and stator inlet  i1) Power required. (08 Marks)

* &k K kK
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Design of Machine Elements - |

Time: 3 hrs. Max. Marks: 80

Note : 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use of Design Data Handbook is permitted.

Module-1
1 a. Briefly explain the phases of design process. (04 Marks)
b. Define Standards and Codes. (04 Marks)
c¢. A 50mm diameter steel rod supports a 9kN load in addition is subjected to a torsional
moment of 100N-m as shown in Fig. Ql(c). Determine the maximum tensile and the
maximum shear stress. (08 Marks)

qoool\)
i

50, will be treated as malpractice.

[ODN-M

Fig. QI(c) i
OR
2 a Define the Stress concentration and give three examples of how to reduce stress
concentration. (06 Marks)

b. A stepped shaft shown in Fig. Q2(b) is subjected to a transverse load. The shaft is made of
steel with ultimate tensile strength of 400MPa. Determine the diameter‘d’ of the shaft based
on the factor of safety of 2. (10 Marks)

F= g rw a\s
A [ e

Fig. Q2(b) % 2 i 1

l - i &
Ra ‘:\:\\0 i ' RE
950—pE-| 00y '-?-‘:»-4#.—— 25 —

.

Module-2
3 a. Derive the equation for impact stress in Axial load. (06 Marks)
b. A machine element in the form of a cantilever beam has a rectangular cross section of 40mm
width and 120mm depth. The span of the beam is 600mm. A transverse load of 5kN falls
from a height of ‘h’ at the free end of the beam. Determine a safe value for ‘h’ limiting the
maximum normal stress induced in the machine element , due to impact to 120MPa. The

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

modulus of elasticity of the material of the beam is 210 GPa. (10 Marks)
OR
4 a. Derive the Soderberg equation for designing members subjected to fatigue loading.
(06 Marks)
| of 3
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b. A cantilever beam made of cold drawn carbon steel (o, = 550 MPa , oy = 470 MPa
6.1 = 275 MPa) of circular cross — section is subjected to load which varies from —F to 3F.
Determine the maximum load that this member can withstand for an infinite life as shown in

Fig.Q4(b). Using a Factor of safety of 2. Taking est=0.85,esr=0.83 ,ef=1andq= 1.
(10 Marks)

150 ——————— =

AN
9
-

A SERAY AN AN

g
o .

v b

) ')

| | @

Y

T

Fig. Q4(b)

Module-3
5 A machine shaft turning at 600rpm is supported on bearings 750mm apart. 15kW is supplied to
the shaft through a 450mm pulley located 250mm to the right bearing. The power is transmitted
from the shaft through a 200mm spur gear located 250mm to the right of the left bearing. The
belt drive is at an angle of 60” above the horizontal. The pulley weights 800N to provide some
fly wheel effect. The ratio of belt tensions is 3:1. The gear has a 20" tooth form and mesh with
another gear located directly above the shaft. If the shaft material selected has an ultimate
strength of 500MPa and a yield point of 310 MPa. Determine the necessary diameter using
Ky=15and K;=1.0. (16 Marks)

OR

6 a. Designa Knuckle joint to connect two mild steel rods subjected to an axial pull of 100kN.
The allowable stresses for rods and pin are 100MPa, 130Mpa and 60Mpa in tension ,
crushing and shear respectively. (08 Marks)

b. Design a protected type cast iron flange coupling for a steel shaft transmitting 30kW at
200rpm. The allowable shear stress in the shaft and key material is 40MPa. The maximum

torque transmitted to be 20% greater than the full load torque. The allowable shear stress in

the bolt 1s 60MPa and the allowable shear stress in the flange is 40MPa. (08 Marks)

Module-4
7 a. A double riveted lap joint is to be made between 9rmnjp1ate_ [f the safe working stresses in
tension, crushing and shear are 80N/mm’ , 120N/mm’ and 60N/mm’ respectively. Design

the riveted joint. (08 Marks)
b. Determine the diameter of rivet for the joint show in Fig. Q7(b). The allowable stress in the
rivets is 100N/mm’. (08 Marks)

Fig. Q7(b)

20f3
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A welded connection of steel plates as shown in Fig. Q8(a), is subjected to an eccentric load
of 10kN. Determine the throat dimensions of weld, if the permissible stress is limited to

95N/mm’. Assume static conditions. (08 Marks)
1ol

Fig. Q8(a)

A bracket welded to the support is loaded eccentrically as shown in Fig. Q8(b). The
permissible shear stress for the weld material is 60N/mm” and the load is static. Determine
the throat and leg dimensions for the weld. (08 Marks)

Fig. Q8(b)

Module-5
A flat circular plate is used to close the flanged end of a pressure vessel of internal diameter
300mm. The vessel carries a fluid at a pressure of 0.7N/mm’. A soft copper gasket is used to
make the joint leak proof. 12 bolts are used to fasten the cover plate onto the pressure vessel.
Find the size of bolts so that the stress in the bolts is not to exceed 100N/mm?. (08 Marks)
The structural connection shown in Fig. Q9(b) is subjected to an eccentric load P of 10kN
with an eccentricity of 500mm. The centre distance between bolts are 1 and 3 is 150mm and
the centre distance between bolts at 1 and 2 is 200mm. All bolts are identical. The bolts are
made of plain carbon steel having yield strength in tension of 400MPa and factor of safety is

2.5. Determine the size of bolts. (08 Marks)
2290 F=%- \o\
&
tse
'S
Fig. Q9(b)
OR
Explain the self locking and overhauling in power screws. (04 Marks)

A square threaded power screw has a nominal diameter of 30mm and a pitch of 6mm with
double threads. The load on the screw is 6kN and the mean diameter of the thrust collar is
40mm. The coefficient of friction for the screw is 0.1 and the collar is 0.09. Determine :

1) Torque required to raise the screw against load.

11) Torque required to lower the screw with the load.

ii1) Overall efficiency.

1v) Is this screw self — locking? (12 Marks)

* % % & %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg. 42+8

USN & 15ME564
Fifth Semester B.E. Degree Examm_ fim, Jan./Feb. 2021
Prolect Manaée%nent
Time: 3 hrs. ! .. "Max. Marks: 80

Note: 1. Answer any FIVE full questmm, c}foosmg ONE full ques;vwn from each module.
2. Use of normal d’m‘nbuﬁgn mﬁ’le is permitted. ¢

. Module-1

a. Define project. Describeﬁh’é’ different financial analys:s models used for selection of
projects. W (06 Marks)
b. With a sketch mdxcatm ‘the effort level required ﬁ?"’e&h stage, explain the project life cycle.
(10 Marks)
a. Whatare tl;lg d’lﬁerent roles accompllshed By the members of a project team? Explain.
(06 Marks)
b. Dlscusf%lﬁemnt knowledge aregs’%ientlﬁed by PMBOK.. (10 Marks)
P
Module-2
a. What is meant by project sgppe" Discuss the steps mve, ved in deﬁmng project scope.
? (06 Marks)
b. Define WBS. Explain t@gﬂ;ﬁémm formats fo; constructmg WBS, w1tbsa suitable example.
- 9 & : (10 Marks)
0&“ Y
a. Whatare PERT" aﬂd CPM? Descrlbg{he!@?hlstoncal deve]opmént (06 Marks)
b. What is Gantt chart? How it is used i, project management? (04 Marks)

c. With a suj

e example, exp lan?i*the two pass methoc[ for determining critical path.
- (06 Marks)

&

eded to correctl urce a project by a Project Manager.
B (06 Marks)

m_‘}_._\__ (10 Marks)
__ 42,7 OR
a. Explain the different project cost estimation methods. (06 Marks)

b. With a sketch describe the PMAIC process for achieving quality improvement. (10 Marks)

Module-4
a. Explain the different types of project procurement contracts. (06 Marks)
b. Discuss planning@@conducting procurement in projects. (10 Marks)
a. Whatis m.cgnt“by balanced scorecard approach to project determination? (06 Marks)
b. Explainlie probable reasons for terminating the projects early. (05 Marks)
C Br:eﬂﬁ‘?e}ggp]am the post project activities of the project management. (05 Marks)
5 1 of2
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Module-5
9 a. Whatare AOA and AON diagrams? Differentiate
b. The table below shows the information related
Rs.100 per day.

%them with an example. (04 Marks)
project, for which the indirect cost is

Activity 1-2 | 1-4 4-5
Normal time (days) | 4 6 4
Normal cost (Rs.) | 120 | 300 200
Crash time (days) 3 4 2 >
Crash cost (Rs.) 180 | 500 |. 480,

(i) Draw the network of the pfoject. A

(i) Find the normal durationand-hormal cost of the projécts

(iii) Calculate the optimum du dtion and minimum project cost.
(iv) If all activities arecrashed to the maximum e extent, what will be the project

duration and corresponding cost? (12 Marks)
ﬁf%% OR . °
10 a. Describe the stepsiinvolved in Fulkerson’s r labeling of nodes. (04 Marks)

b. The time

imates (in weeks) for the alte es of a PERT network are given:
y|[1-2[1-3[1-4]2-5[3-5]4-6]5-6
4

| 2 2 3

&L\ tn I 4 |22 1 5 6
e o s
™e 72|71 }4#{§WH
(i) Draw the network diaand calculate the quc%c project dura;
ity that the project w1l%:% ompleted at le
L

‘weeks earlier than
(12 Marks)
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Module-5
What are AOA and AON diagrams? Differentiate betw
The table below shows the information relatedr (
Rs.100 per day. Loy
Activity 1-2 | 1-4 | 13 | 2-4- 3-4" 2-5 | 4-5
Normal time (days) | 4 | 6 | 2 |.5 |22 | 6 | 4
Normal cost (Rs.) [ 120|300 | 60 | 306/ 200 | 230 | 200
Crash time (days) 3 4 | 3 2 5 2 .
Crash cost (Rs.) 180 | 500 [120 [500 | 200 | 350 | 4804
(i) Draw the network of the ptojeot /
(i)  Find the normal duratign and normal cost of the pro_]ect:’i:»
(iii) Calculate the optimum duration and minimum project cost.
(iv) If all activities a.ne%iir ed to the maximum pﬁs””é‘ible extent, what will be the project
duration and corfé"sgo iding cost? P (12 Marks)

‘them with an example. (04 Marks)
: project, for which the indirect cost is

Describe the steps involved in Fulkerson’s rule for labeling of nodes. (04 Marks)
The time estimates (in weeks) for the altefnatives of a PERT network are given:

Actiyity [ 1-2 [1-3|1-4|2-5]|3-5|4-6|5-6
Tty | 1 2% | 2 2 o 3
"t 7 7 | '® 1 14
(i)  Draw the network diagram’and calculate the exp\cied project durathn

(i) What is the probablllty That the project w1li“b1e complcted at lea$t« | weeks earlier than

e

expected time? _~_ (12 Marks)
@ i
A &
L &)
B ‘{hi% :
e
A
Y s V
;\{.'.:L
N AN
A g
?\:‘f\. .‘3*:,_':;
20f2
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Fifth Semester B.E. Degree Examrﬁzﬂmn Jan./Feb. 2021
Project Management

Time: 3 hrs. ) .\ Max. Marks: 80

Note: 1. Answer any FIVE full questmns, c}toosmg ONE full questmn Jfrom each module.
2. Use of normal dtstrtbulton tab!e is permitted. N
Module 1
1 a. Define project. Descrlb "-itkre different financial aualysus models used for selection of

50, will be treated as malpractice.

projects. (06 Marks)
» b. With a sketch mdlcatm‘g\the effort level required z{t each stage, explain the project life cycle.
% (10 Marks)
a,
E OR
ol 2 a. Whatare the d;ﬁ‘erent roles accomplished by the members of a project team? Explain.
3 :{ (06 Marks)
g b b. Discuss me\dlﬂ’erent knowledge areds' 1dent1ﬁed by PM BOK (10 Marks)
s AN
28 ‘Module-2
5 & 3 a. Whatis meant by project scope‘? Discuss the steps invoived in defining project scope.
£ § (06 Marks)
22 b. Define WBS. Explain th&dlﬂ"erent formats for consu'uctmg WBS, with a suitable example.
58 ) (10 Marks)
E= 7
=
g: ' OR ' >
z § 4 a Whatare PERT‘ aﬁci CPM'? Describe- Lhen' historical deveIOpment (06 Marks)
4 "g b. What is Ganit chart? How it is used in.project management? (04 Marks)
T o c. Witha smtable example, exp lam the two pass method for determining critical path.
=58 £ (06 Marks)
==Y
£
- 4 Module-3
§ 8 3 & ,Bnaﬂy explain the ablllty needed to correct]y resource a project by a Project Manager.
= P (06 Marks)
55 b. Dlscuss the prolect team composition issues to be considered when selecting team members.
= Wt (10 Marks)
ah )
== :
%E " 6 e OR
€58 6 a. Explain the different project cost estimation methods. (06 Marks)
& 5 b. With a sketch describe the DMAIC process for achieving quality improvement. (10 Marks)
—
s Module-4
- 7 a. Explain the different L types of project procurement contracts. (06 Marks)
g b. Discuss plannmg ﬁﬁ&*conduchng procurement in projects. (10 Marks)
(=]
S _
= OR
8 a. Whatis meant by balanced scorecard approach to project determination? (06 Marks)
b. Explamxﬁic probable reasons for terminating the projects early. (05 Marks)
c. Briefly: explam the post project activities of the project management. (05 Marks)
; 1 of 2
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

15SME63

Sixth Semester B.E. Degree Examination, Jan./Feb. 2021
Heat Transfer

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.

2. Use of heat transfer data handbook is permitted
Mé‘@ ule-1 :

Define the following terms: i) Convecti\'%»ﬁeat transfer coefficient 1) Thermal diffusivity
iii) Black body ~ iv) Emissivity .~ (04 Marks)
Consider a one dimensional steaciy state heat conduction in a plate with constant thermal
conductivity in a region 0 < x i‘%éA plate is exposed to uniform heat flux ‘g W/M2at x =0
and dissipates heat by convection at x = L with heat transfer coefficient ‘h’ in the
surrounding air at T..~Write the mathematical- formulation of this problem for the
determination of one drmen”émnal steady state temperature. (04 Marks)
The walls of a house in-cold region consists of three layers, an outer brick wall, 15cm thick,

an inner wooden panel, 1.2cm thick, the intermediate layer is made of an insulating material,

7cm thick. The thern{al conductivities of bnck, and wood used are 0.7W/mK and 0.18W/mK.

The inside and outside temperature of composite wall are 21°C and -15°C. If the layer of
insulation’ offeTs twice the thermal resistance of the brick wall. Calculate:

1) Rate of heat loss per unit area of wall 1) Thermal concluctmty of insulating material.
P . : (08 Marks)

OR "
Derive three dxmensxonal heat conduction cquatron__m cyimdncai coordinate system for a
isotropic material. A 0 (08 Marks)

A plane wall 4cm thick Has one of i 115 surfaces in contact with a fluid at 130°C with a surface
heat transfer coefficient of 250W/m’K amﬂ the other surface is in contact with another fluid
at 30°C with a suﬁ%lce heat transfer coefficient of SUUW}’PﬁZK The thermal conductivity of
wall varies with' temperature is given'by K = 20 (1 + 0. 001T), where T is the temperature.

Determine the rate of heat transfer’ through the wall and surface temperatures of the wall.

%3 N 3 (08 Marks)
6.\ f%.° Module—Z i

Obtam an expression for temperature dlstrlbutien through a rectangular fin when the end of
fin.is msulated R (08 Marks)

.. An electrical cable &of 12thm diameter is insulated to increase the current carrying capacity
by 15% without- ancreasing the cable surface temperature above 70°C. The ambient air

temperature is 30°C Calculate the conguct vity of msulatmg material requn'ecl assuming that
the heat trangfer coefficient on bare and insulated wire is same as 14W/m’K. (08 Marks)

' OR
Show that thc temperature cl:stnbutlon in a body during Newtonian heating or cooling is

given by ]1: = BEY ' (08 Marks)

A steel cylmder 9%2111 diameter and 3m long initially at 500°C is suddenly immersed in a

fluid at 40°C." 'I”he convective coefficient between the cylinder surface and fluid is

200W/m’K. Assume K = 40W/mK, o = 1 x 10°m?/sec. Calculate after 20 minutes

1) Tempc;gtufe at a radius of 0.05m  1i) Heat transferred during 20 mins. (08 Marks)
1 of2
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Module-3 v g ¥

5 a Explain Implicit and Explicit method for discretization of 1-dimensional transient heat .

conduction problem. (08 Marks) -

b. A steady state, finite difference analysis has been performed on a cylindrical fin with a-

diameter of 12mm and a thermal conductivity of 15W/mK. The convection process is
characterized by a fluid temperature 0f 25°C and a heat transfer coefficient of 25W/m’K.

Te,h
| \T . T To=looC
.TL-J'—J—G‘M—% DT, -qa4’C
Fig.Q.5(b) L L o

w

1) The temperatures for the first three nodes, separated by a spatial increment of
x = 10mm. Determine the fin heat rate. _
1)  Determine the temperature at node 3, T3. _ (08 Marks)

OR
State: 1) Kirchoff’s law  1i) Stefan Boltzman law m) Wein’s displacement law. (06 Marks)
Calculate the net radiant heat exchange per m’ area for two large parallel plates at
temperature of 427°C and 27°C respectively. € for hot plates is 0.9 and for cold plate is 0.6.
If polished aluminium shield is placed between them. Find the percentage reduction in heat
transfer ¢ (shield) = 0.4. (10 Marks)

o P

| Module-4
7 a. Explain the following:
1)  Velocity boundary layer
i)  Thermal boundary layer. (06 Marks)
b. Air at 15°C and 1 atmospheric flows over a ¢ylinder of 400mm diameter and 1500mm
height at a velocity of 30kM/hr with surface temperature of 45°C. Estimate the rate of heat

transfer from the cylinder. (10 Marks)

OR
8 a. Obtain fundamental relationship between Nusselt, Prandtl and Grashof numbers applied to
natural convection using Buckingham n-theorem. (08 Marks)

b. A 350mm long glass plate is hung vertically in the air at 24°C, while its temperature is
maintained at 80°C. Calculate the boundary layer thickness at the trailing edge of plate. Also

calculate the average heat transfer coefficient over the entire length of plate. (08 Marks)
Module-5
9 a. Derive an expression for LMTD of parallel flow heat exchanger. (08 Marks)

b. In a double pipe counter flow heat exchanger, 10,000kg/hr of an oil having specific heat of
2095J/kgK is cooled from 80°C to 50°C by 8000 kg/hr of water entering at 25°C. Determine
the heat exchanger area for an overall heat transfer coefficient of 300W/m?K. Take specific
heat of water as 4180J/kgK. (08 Marks)

OR
Distinguish between the nucleate boiling and film boiling. (06 Marks)
b. A tube of 2m length and 25mm outer diameter is to be condense saturated steam at 100°C.
While the tube surface is maintained at 92°C. Estimate the average heat transfer coefficient
and the rate of condensation of steam if the tube is kept at horizontal. The steam condenses
on outside of the tube. (10 Marks)
ESE I
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Sixth Semester B.E. Degree Examlmﬁﬁh xJan /Feb.2021
Design of Machine E%ements -1l
Time: 3 hrs. : % W, Max. Marks: 80

1

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

A leathers belt g

Note: 1. Answer any FIVE full questions, clzzmsmg ONE Sfull quesrmn fmm each module.

2. Assume missing data suitably. { A
3. Design DHB is permitted to refer. - %

% Module-1 P
Determine the dimensions Of'&luz-S'eé%lon as shown in Fig. Ql”(a) in which maximum fiber
stresses are numerically equﬁ& m pure bending. Given b = b, =120 mm (12 Marks)

pressure of 1.5 MPa. Fmgﬁi the stresses induced ;nh_i?ﬁe wail - (04 Marks)

A 100 mm inside and 150 mm out51dé’§.sileeve is press fitted on to a shaft of 100 mm
diameter, take E@lOGPa Pmssons ratle of 0.28. The E%atact pressure is not to exceed
60 MPa. Detema.-@e” T
(i) The Iangentlal stresses a:%il}e inner and outer surface of the sleeve and outside
1eter of the shaft. «
(i)« c[‘;rnf: radial stresses trgéché%leeve and shaft.".
( ui)*‘gl‘he original dlam&eﬁ’of the shaft and hub before press fit. (12 Marks)

?%Scass the difference s«béh&aeen straight and,x:ufved beam. (04 Marks)

250mm is used to drive a cast iron pulley 90 cm in diameter at

336 rpm. If't tive arc of cont% n the smaller pulley is 120° and the stress in the tight
side is 2 MPa, find the power ca&a&y of the belt which weighs 0.00098 kg/cm®, m = 0.35 of
leather. (12 Marks)
Discuss types of power ti:gggpﬂssion chaines. (04 Marks)

OR

The inlet valve of an ‘LJC engme operated by a spring exerts a force of 250 N when the valve
is closed and 4 when the valve is open. The lift is 8 mm. The material test gives the
following resu =600 MPa, Endurance stress in tortion t_, =450MPa, G = 80 GPa,

(16 Marks)
1 of2
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Module-3

'A§sume oo = 20° FDI. Select cast

steel for both gears (6, =c, =138 MPa). i (16 Marks) -
OR _
6 a. Define formative number of teeth for Bevel gears. (02 Marks)

b. A pair of Bevel gears transmitting 7.5 kW at’300 rpm of pinion. T’ﬁg,@ressure angle is 20°.
The pitch diameters of pinion and gear’at their large ends afe:]50 mm and 200 mm
respectively. The face width of the, gear is 40 mm. Determme the components of the

resultant gear tooth forces actmg org Lhe pinion and the gear (% (14 Marks)
4 Module-4 :

7 Design a worm gear drive to transmit 12 kW at 1200 rpm. The speed reduction designed is
30 : 1. The warm is mﬁe" >f hardened steel of 0'@ &5 210 MPa and gear of phosphor bronze
of 6, =90 MPa. The teeth are 14/ Check the heat capacity of the gear. (16 Marks)

OR\
8 Discuss the types of clutches and their appl1cat1ons (06 Marks)

o 0

A simple Band brake of drum, diameter 600 mm has a band passing over it with an angle of
contact. 225°. While one end is connected to the fulcrum}\the other end is connected to the
Break lever at a distance of 400. ‘m{?n from the ﬁllcruﬁgp‘%The brake lever is 1 m long. The
break is to absorb a power of L5 kW at 720 rpm. Des@ the break Iever of rectangular cross
section, assuming depth t@ be thrice the width. 'Iake : 6, =80 MPa. Z (10 Marks)

£ '~.\-€',

£
&7

b= hi?

mgs (b)

Module—S
9 a. A Journal bearlng '?S mm long suppons a load of 7.3 kN on a 50 mm diameter journal
turning at ?iiQ"mvfmm The dlametfai clearance is 0.07 mm, what should be the viscosity of
the oil if the. operatmg temperature of the bearing surface is to be limited to 75°C when still

air is at 20°C (12 Marks)
b. Explain types of roller contact bearings. (04 Marks)
OR

10 Select a suitable .ball-bearing required to be mounted on a shaft of diameter 45 mm to
withstand a radialload of 6 kN and a load of 3 kN at a rated speed of 300 rpm. The bearing

works for 50 hours/week for 3 years. Assume light shocks. (16 Marks)

® koK R %
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Fifth Semester B.E. Degree Examination, July/August 2021
Management & Economics

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 a  What is Management? Highlight the scope and functional areas of management. (10 Marks)

b. Differentiate Administration and Management. Explain briefly system approach. (10 Marks)

a. What is planning? List the purpose and objectives of planning. (10 Marks)
b. With a block diagram, explain the steps in decision making. (10 Marks)

50, will be treated as malpractice.

3 a List the different types of organizations and explain briefly line and staff organization with a

4 chart. (10 Marks)
b. Write a note on any two selection techniques. (10 Marks)

4 a. What is motivation? Explain its characteristics. (10 Marks)

b. List and explain essentials of a sound control system. (10 Marks)

5 a. Which of the following is better for Decision Making Intuition (or) Analysis? Discuss and
list various factors influencing demand. (10 Marks)
b. Briefly discuss about micro and macro economics demand and supply. (10 Marks)

6 a. What do you understand by CFD, explain with a neat sketch, CFD for borrowers and lenders

point of view? (10 Marks)

b. A Bank is offering home loan of Rs.25,00,000/- to Mr.Dixit to buy a double bed room home.
The rate of interest quoted is 8% compounded annually.

The payback period is 14 years in equal installments. Find the EMI and Annual installments

amount that Mr. Dixit has to pay to the bank. (10 Marks)

7 a. Define present worth method of comparison and state the conditions for present worth
(PWC). (08 Marks)
b. A Industrialist wants to buy a NC machines for his factory. He has given three options from

three suppliers. The initial cost, annual revenue and salvage values along with their lives are
given in the table.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Initial cost | Annual Revenue | Salvage Value | Life
(Rs.) (Rs.) (Rs.) (years)

Machine 1 | 2.5 lakh I lakh 40,000/- 8

Machine 2 | 4.5 lakh 1.5 lakh 65,000/- 8

Machine 3 7 lakh 2 lakh 90,000/- 8
Apply present worth method and suggest which machines need to be selected by the industry
and why? (12 Marks)
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8 a. Explain the following : =
(1) Internal Rate of Return and

(i)  External Rate of Return (08 Marks)

b. A distinctive prototype model was developed by a company. The company has spent

Rs.5 lakhs to develop this model. It is expecting a return of 7 lakhs at the end of a year.

Further, it is also expecting Rs.3 lakhs for next 3 years continuously. Calculate the rate of

returns for the model to the company. (12 Marks)

9 a How do you determine selling price? Explain with a figure. (08 Marks)
b. The TVS factory produces 500 mopeds in a day. This involves direct material cost of
Rs.40,000/- labour cost of Rs.35,000/- and over head cost of Rs.10,000/-. The company is
expecting a profit of 15% of the selling price and estimated selling over heads has 30% of

factory cost. Calculate the selling price of each mopeds. (12 Marks)

10 a. Explain important causes for depreciation and discuss your understandings about term TAX.

(08 Marks)
b. Give the complete procedure for computing depreciation charges by sinking fund method.
(12 Marks)

* ok ok k¥
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18ME52
Fifth Semester B.E. Degree Examination, July/August 2021
Design of Machine Elements - |
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions.
2. Use of data hand book is permitted.
3. Missing data should be suitably assumed and clearly stated.
1 Write brief note on general procedure used in design. (06 Marks)
List the factors which govern the selection of a material for a machine component.
(04 Marks)
A circular rod of diameter 50 mm is subjected to loads as shown in Fig. Q1 (c). Determine
the nature and magnitude of stresses at critical points ‘A’ and ‘B’. (10 Marks)
Henaw | 2FT

~ 280 w5
T -
Fig. QI (¢)

A mild steel shaft is subjected to 3500 N-m of bending moment at its critical point and
transmits a torque of 2500 N-m. The shaft is made of steel having yield strength of
231 MPa. Estimate the size of the shaft based on the following theories of failure:

(1) Maximum normal stress theory.

(i)  Maximum shear stress theory.
Take FOS = 2. (10 Marks)
A rectangular plate with semi-circular groove of radius 12 mm as shown in Fig. Q2 (b) is
subjected to, (i) Tensile force of 10 kN (i) Bending moment of 15 N-m.
Determine the maximum stress induced in each case. (10 Marks)

4
30wy Bl
e A
Fig. Q2 (b)
Derive an expression for impact stresses due to axial load. (10 Marks)

A rough finished steel rod having o, =620 MPa, o, =400 MPa and o_ =345MPa is

subjected to completely reversed bending moment of 400 N-m. Determine the diameter of
the rod required based on factor of safety of 2.5. (10 Marks)

1of3
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4 a. Define endurance limit. List the factors affecting endurance limit. Explain any one factor.

_ (06 Marks) -
b. A steel member of circular cross-section is subjected to a torsional stress that varies from 0

to 35 MPa and at the same time it is subjected to an axial stress that varies from — 14 MPa to
+28 MPa. Neglecting stress concentration and column effect and assuming that the
maximum stresses in torsion and axial load occur at the same time. Determine

(1) The maximum equivalent shear stress.

(1)  The design factor of safety based on yield in shear
The material has an endurance limit o_; =206 MPa and a yield strength of o, =480 MPa.

The diameter of the member is less than 12 mm. Take load concentration factor = 1, surface
finish factor is equal to 1. (14 Marks)

5 A horizontal piece of commercial shafting is supported by two bearings 1.5 m apart. A
keyed gear 20° involute and 175 mm in diameter is located 400 mm to the left of right
bearng and is driven by a gear directly behind it. A 600 mm diameter pulley is keyed to the
shaft 600 mm to the right of the left bearing and drives a pulley with a horizontal belt
directly behind it. The tension ratio of the belt is 3 : 1, with slack side on top. The drive
transmits 45 kW at 330 rpm. Take C,, =C, =1.5. Calculate the necessary shaft diameter and

angular deflection in degrees. Use allowable shear stress of 40 MPa and G = 80 GPa.
(20 Marks)

6 2. Find the length of square key of size % such that the shaft and the key are made up of same

material. (06 Marks)
b. Design a protective CI flange coupling for a steel shaft transmitting 15 kW at 200 rpm and
having an allowable shear stress of 40 MPa. The working stress in the bolt should not
exceed 30 MPa. Assume that the same material is used for shaft.and key and the existing
stress is twice its value in shear stress. The maximum torque is 25% greater than the full
load torque. The shear stress for Cl is 14 MPa. (14 Marks)

7 a. Design a double riveted butt joint with two. Cover plates for the 1ong1tud1na1 beam of a
boiler shell 1.5 m in diameter subjected to a steam pressure of 0.95 N/mm’. Assume an
efficiency of 75% allowable tensile stress in the plate of 90 MPa allowable compressive
stress of 140 MPa and an allowable shear stress m the rivets as 56 MPa (Assume chain

riveting). (10 Marks)
b. For the riveted joint shown in Fig. Q7 (b), detenmne the size of the rivet taking permissible
shear stress in rivets as 60 MPa. (10 Marks)
; 20BN
Sl J
: e

oo
.

100
-

e W ¢

Fig.Q7 (b)
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8 a A 80 mm wide, 12 mm thick plate carrying an axial load of 96 kN is welded to a support as
shown in Fig. Q8 (a). The following tensile and shear stress in the weld are 100 MPa and

70 MPa respectively. Find the length of each parallel fillet weld. (10 Marks)

|
z
a6 kN ;&;’

Fig. Q8 (a)
b. A shaft of rectangular cross section is welded to a support by means of fillet welds as show_n
in Fig. Q8 (b). Determine the size of the welds, if permissible shear stress in the weld is
limited to 75 MPa. (10 Marks)

25 kN

1L

Fig Q8 (b)
9 a Design a socket and spigot type cotter joint to sustain an axial load of 100 kN. The material
selected for the joint has the following design stresses. o, =100 MPa, o.=150MPa and

t=60 MPa. ; (10 Marks)
b. A M20x2steel bolt of 100 mm is subjected to impact load. The energy absorbed by the bolt
is 2 N-m.

(1) Determine the stress in the shank of the bolt. If there is no thread portion between the
nut and bolt head.

(i) Determine the stress in the shank, if the entire length of the bolt is threaded.

Assume'modulus of elasticity for steel as 206 GPa. (10 Marks)

10 a. What is self locking of a power screw? Derive an equation for torque required to raise the
load on a square thread. (10 Marks)

b. - The lead screw of a machine has single.start trapezoidal threads of 30 mm outside diameter

“ and 6 mm pitch. It drives the tool carriage against an axial load of 1500 N. The thrust collar

has a mean diameter of 40 mm. The carriage is moved at a speed of 0.72 m/sec. The
co-efficient of friction for both screw and coller is 0.14. Find the power required to drive the

screw and.the efficiency. (10 Marks)

% % %k ok ok
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Fifth Semester B.E. Degree Examination, July/August 2021
Dynamics of Machines

Time: 3 hrs. . Max. Marks: 100

Note: Answer any FIVE full questions.

1 a. Discuss the static equilibrium of
1) Two forces
11)  Three forces
i) Member with two forces and a torque. (06 Marks)
b. A four bar mechanism under the action of two extemal forces is shown in Fig.Q.1(b). Find
the required input torque on the link AB for static equilibrium. The dimensions of the links
are AB = 50mm, BC =66mm, CD = 55mm, CE =25mm, CF = 30mm, angle BAD = 60° and

50, will be treated as malpractice.

AD = 100mm. G (14 Marks)
I \
o
XY
5%
? -
Tas,
D
Ao e
1
Fig.Q.1(b)
2 a. Explain in brief D”Alembert’s principle and state why it is used. (06 Marks)

b. The piston diameter of an internal combustion engine is 125mm and the stroke is 220mm.
The connectmg rod is 4.5 times the crank length and has a mass of 50kg. The mass of the
remprocatmg parts is 30kg. The centre of mass of the connectmg rod is 170mm from the
crank pin- centre and the radius of gyration about an axis through the centre of mass is
148mm: The engine runs at 320rpm. Find the magnitude and the direction of the inertia force
and the corresponding torque on the crank shaft when the angle turned by the crank is 140°
from the inner dead centre using Analytical method. (14 Marks)

3 a Explain static balance and dynamic balance as applied to revolving masses in different
planes. (04 Marks)

b. A shaft carries three masses in planes A, B and C. Planes B and C are 600mm and 1200mm
from plane A. Masses in planes A, B and C are 50kg, 40kg and 60kg respectively at a radius

of 25mm. The angular position of mass B and C with A are 90° and 210° respectively. Find

the unbalanced force and couple if the shaft revolves at 300rpm. Also find the position and
magnitude of balancing mass required at 100mm radius in planes “L” and “M” midway
between A and B between B and C. (16 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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4 a. Explain the terms primary balancing and secondary balancmg as used for baIancmg of
reciprocating masses. #, % (05 Marks)
b. A four cylinder vertical engine has cranks 300mm long The planes of rotation of first, third
and fourth crank are 750mm, 1050mm and 1650mmni respectively from that of the second
crank and their reciprocating masses are 150kg, 400kg and 250kg respectively.
1)  Find the mass of the reciprocating parts for the second cylinder and the relative angular
positions of the cranks in order that the. ezgg;zine may be complete primary balance.
ii)  Ifeach connecting rod of all four cylinders to 1.35m long and the,speed is 300rpm find
maximum unbalanced secondary ‘force and couple and crank positions at which
maximum unbalanced secondary force and couple occur. (15 Marks)

5 a. Derive an expression for speed. pf a porter governor with usual notations taking friction in to

account. g (10 Marks)
b. In a Hartnell Governor the length of ball and sleeve arms are 12 and 10cm respectively. The

distance of fulcrum of the bell crank lever from the governor axis is 140mm. Mass of each
governor ball is 4kg. When the governor runs at the mean speed of 300rpm, the ball arm is
vertical and sleeve arm is horizontal. For an increase of speed of 4% the sleeve moves 10mm
upward. Neglecting friction, find:
1) Minimum equilibrium speed if total sieeve movement is 20mm.
ii)  Spring stiffness
iii)  Sensitiveness of Governor
iv)  Spring stiffness if Governor is_ to“be isochronous at 300rpm. (10 Marks)

6 a. Analyze the stability of a two wheel vehicle takmg Ieﬁ tum Derive the necessary equations.
(10 Marks)

b. A ship is propelled by a turbine rotor which has a mass of 2500 kg and has a speed of
3200rpm clockwise direction when viewed from stern. The rotor has a radius of gyration of
0.4m. Determine the gyroscopic couple and its effect when.

i) The ship steers to the left in a curve of 80m radms at a speed of 15 knots
(1 knot = 1860 m/h).

i)  The ship pitches 5 degrees above: q,nd 5 degrees below Ihe normal position and the bow
is descending with its maximum velocity. The motion due to pitching is simple
harmonic motion and the p eriodic time of 40 seconds.

iii) The ship rolls and at the instant, its angular velocity is 0.04 rad/sec clockwise when
viewed from stern.

iv) Also find the maximumn anguiar acceleration during pitching. (10 Marks)

7 a. Briefly explain with neat sketches ofggEr‘ee, Forced, damped, undamped, longitudinal
vibrations. Transverse and Torsional vibrations. (10 Marks)

b. Determine the equation of motion- and the natural frequency of the system shown in
Fig.Q.7(b), by using Newtons method and energy method. (10 Marks)

Fig.Q.7(b)
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8 a. Define logarithmic decrement and derive the equation for same. (10 Marks)

b. A body of mass 7.5kg is suspended from a helical spring and makes damped oscillations.

The time for 60 oscillation is 35sec and ratio of first to seventh displacement is found to be

2.5. Find: i) Stiffness of spring 1) Logarithimic decrement iii) Damping factor
iv) Damping resistance and v) If the oscillations were critically damped, what is the
damping resistance? (10 Marks)

9 a. Derive an expression for steady state amplitude of vibration of mass in a spring mass damper
system, when the mass is subjected to harmonic excitation. (10 Marks)

b. A machine supported symmetrically on four springs has a mass of 80kg. The mass of the
reciprocating parts is 2.2kg which more through a vertical stroke of 100mm with simple
harmonic motion. Neglecting damping, determine the combined stiffness of the springs so

that the force transmitted to the foundation is %th of the impressed force. The machine

crank shaft rotates at 800rpm. If under actual working conditions, the damping reduces the
amplitudes of successive vibrations by 30%, find the

i) Force transmitted to the foundation at 800rpm.

ii)  Force transmitted to the foundation at resonance.

iii)  Amplitude of the vibrations at resonance. (10 Marks)

10 a. Derive.an expression for the natural frequency of free transverse vibrations for a simply
supported beam or shaft carrying'several loads by using
i)  Dunkerley’s method ?
i)  Energy method. X (10 Marks)
b. The following data relate to a shaft held in long bearings:
Length of shaft = 1.2m:
Diameter of shaft = 14mm
Mass of a rotor atamid point = 16kg
Eccentricity of centre of mass of rotor from centre of rotor = 0.4mm
Modulus of elasticity of shaft material =200GN/m’
Permissible stress in shaft material = 70 x 10°N/m’
Determine the critical speed of the shaft and the range of speed over which it is unsafe to run
the shaft. Assume the shaft to be massless. (10 Marks)

% %k % k¥
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

18MES4

Fifth Semester B.E. Degree Examination, July/August 2021
Turbo Machines

Time: 3 hrs. Max. Marks: 100

=R

Note : 1. Answer any FIVE full questions.
2. Use of Steam table and Mollier chart are allowed.

With a neat sketch, mention the parts of a Turbo machine. (04 Marks)
Differentiate Turbo machine with Positive displacement machine. (06 Marks)
A model of Kaplan turbine one tenth of the actual size is tested under a head of 5m when the
actual head for the prototype is 8.5m. The power developed by the prototype turbine is
8000 kW when running.at 120 rpm at an overall efficiency of 85%. Determine 1) Speed
i) Discharge ni) Power developed 1v) Specific speed of the model. (10 Marks)

With the help of h-s diagram, explain the efficiency of power generating type turbo
machines. 5 (08 Marks)
A 16 stage axial flow compressor is to have a pressure ratio of 6.3 and the stage efficiency of
89.5%. The intake conditions are 288K and 1 bar. Determine 1) Overall efficiency

ii) Polytropic efficiency  iii) Preheat factor. (12 Marks)

Define the Degree of Reaction and Utilisation factor. Establish the relationship between
them. g | (08 Marks)
The velocity of steam outflow from a nozzle in a impulse turbine is 1200 m/s. The nozzle
angle being 22°. If the rotor blades are equiangular and the diameter of runner is 3.5m and
rotating with the speed of 2180 rpm. Determine 1) Blade angles i) Tangential force on
the blade ring  111). Power output and iv) Utilization factor. Assume Vr, = Vr.

%) (12 Marks)

_ Vi[tanB, + tanB,
2ultan B, x tan, |
angles. _ (10 Marks)
Show that the degree of reaction for Radial outward flow turbo machine is given by
R = 2+cotf3,
4

Show that the degree of reaction for axial flow machine is given by

, where V¢ = Velocity of flow. B; and B, are inlet and outlet blade

, where (3> = Blade angle at the exit. (10 Marks)

What do you'mean by Compounding of Steam turbine? Explain two methods of Computing.
(08 Marks)
Steam issuing from a nozzle to a De — Laval turbine with a velocity of 1000 m/s. The nozzle
angle is 200, the mean blade speed is 400m/s. The blades are symmetrical. The mass flow
rate is 1000 kg/hr, Friction factor is 0.8 , Nozzle efficiency = 0.95. Taking the scale of
1:100, find the following Graphically :
1) Bladeangles . 1) Axial thrust 1)) Work done per kg of steam
iv) Power developed v) Bladeefficiency vi) Stage efficiency. (12 Marks)

| of 2

KLS Vishwanathrao-Deshpande Institute of Technology, Haliyal



18ME54

6 a. What is Reheating in Steam turbine? List the advantages and disadvantages of reheating.

(08 Marks)
b. A 20 stage Parson’s turbine receiver steam at 15 bar and 300°C and the steam leaves the

turbine at 0.1 bar. The turbine has a stage efficiency of 80% and the reheat factor is 1.06.
The total power developed by the turbme is 1Q638 kW. Find the steam flow rate through the
turbine. If the blade exit angle is 25°, speed ratio is 0.75 and density of steam is 0.59 kg/m’.

Find the mean diameter of the stage and rotor speed. Assume the herght of the blade is equal
one twelveth of the mean diameter. (12 Marks)

7 a. Show that the maximum hydraulic ‘efﬁmency for a Pelton turbme 1s given by

1
Mh= —j@ where K = Bladevel coefficient , p= Nazzle angle. (08 Marks)

b. A double jet Pelton wheel is required to generate 7500 kW, when the available head at the
base of the nozzle is 400m. The jet is deflected through 1650 and the relative velocity of the
jet is reduced by 15%in passing over the buckets. Determine
i) Diameter of jet 1) Total flow 1iii) Force exerted by the jet in the tangential direction

(12 Marks)
8 a. Sketch and explain the construction and working of Francis turbine. (06 Marks)
b. What is Draft Tube? Explain the types and functions of the draft tubes. (06 Marks)

c. A Kaplan turbine workmg under a head of 15m develops 7350 kW. D, =4m , Dy =2m.
The guide blade angle is 30°. The hydraulic efficiency and overall efficiency of the turbine
are 90% and 85% respectively. If the velocity of the ‘Whirl at outlet is zero, find i) Runner

Vane angles ii) Speed of the turbine 1ii) Spe(:lﬁc speed of the. turbme (08 Marks)
9 a. Withreference to Centrifugal pump, define the foliowmg :
1)  Static head i1) Deliveryhead iii) Manometric head
1iv) Manometric efficiency v) Net Positive suction head: ;- (08 Marks)
b. Derive the expression for minimum starting speed of a centri fugal pump. (06 Marks)

c. A centrifugal pump with 1mpeller outside diameter of 200mm and rotates at 2900 rpm. The
vanes are curved back at 25°. The velocity of flow is constant at 3m/s. Assuming the
hydraulic efficiency at 75% and determine the head generated. Also determine the power
required to run the impeller if the breadth of the wheel at the outlet is 15mm. (06 Marks)

10 a. Define the Slip and Slip coefficient in Cenmﬁlgal Compressor. Also explain the effect of

slip in the Centrifugal Compressor. (06 Marks)

b. Explain the Surging and Choking in Centrifugal Compressor. (06 Marks)

c. A Centrifugal Compressor has an inlet eye 15cm diameter. The impeller revolves at 20000

rpm and the inlet air has an axial velocity of 107 m/s, inlet stagnation temperature and
pressure are 294 K and 1.03 bar respectively. Determine

1) Inlet Blade angle i) Mach number. (08 Marks)

% kX

2 of 2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MESS
Fifth Semester B.E. Degree Examination, July/August 2021
Fluid Power Engineering
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Define fluid power technology. Mention the advantages and applications of fluid power
system. (06 Marks)
b. What is Pascal’s law? Explain the concept of force multiplication. (06 Marks)
c. Write notes on:
(i) Sealing materials
(i)  Pressure drop in hoses/pipes (08 Marks)
2 a. Explain the desirable properties of hydraulic fluids in industrial hydraulic systems. (08 Marks)
b. Explain the various filter locations used in filtering in hydraulic systems. (06 Marks)
c. Write a note on hoses and quick acting couplings. (06 Marks)
3 a. With a neat sketch, explain the construction and working of variable displacement vane
pump. Also mention the difference between positive and nen positive displacement pumps.
(10 Marks)
b. Write a note on performance characteristics of gear pump. (05 Marks)
C. Explain briefly the gas loaded type of accumulator with a neat sketch. (05 Marks)
4 a. Explain the working of cushioning and telescopic cylinders with a neat sketch with suitable
applications. (10 Marks)
b. A hydraulic motor has a volumetric displacement of 123 x 10 m®. If it receives 0.0009 m?/s
of oil at 50 bars, find:
(i)  Speed ofthe motor
(1) Theoretical torque
(1) Theoretical power of the motor (06 Marks)
C. Mention the difference between:
(i) Hydraulic pump and hydraulic motor
(i) Linean Actuator and Rotary Actuator (04 Marks)
5 a. Give the classification of control valves. Also explain the different centre positions of
3 position 4 way direction control valves with symbolic representations. (09 Marks)
b. Discuss the working of pressure compensated flow control valve with a neat sketch.
(06 Marks)
c. Give the symbolic representation of :
(1) Pressure relief valve
(i1) Pressure reducing valve
(05 Marks)
6 a. Explain the following with a neat hydraulic circuits:
(i) Force Multiplication Circuit
(1) Sequencing Circuit (16 Marks)
b. Explain the speed control of hydraulic cylinder involved with meter-in circuit. (04 Marks)
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7 a. Discuss the structure of pneumatic control system with the aid of block diagram. Also

mention the limitations of pneumatic system. (08 Marks)
b. List the characteristics of compressed air in pneumatic systems. (06 Marks)
¢. Explain in brief FRL Unit with a neat diagram. (06 Marks)

8 a. Explain the working principles of the following pneumatic cylinders with neat sketches:
(1) Impact cylinder

(11) Rodless cylinders (08 Marks)
b. Explain the following with neat sketches: i

(i)  Quick Exhaust Valve .

(11) Time Delay Valve

(i11) Shuttle valve (12 Marks)

9 a. Explain the direct and indirect actuation of cylinders in pneumatic systems with simple
circuits. (06 Marks)
b. Explain the following pneumatic circuits:
(1)  Supply Air Throttling ;!
(1) Exhaust Air Throttling (06 Marks)

c. Explain the OR Gate logic with truth table and symbol. (08 Marks)
10 a. Discuss the motion control diagram fora 2-cylinder circuit. (12 Marks)
b. Explain the use of relays in electro-pneumatic control. (08 Marks)
# ok ok ok oGk
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USN 18MES6
Fifth Semester B.E. Degree Examination, July/August 2021
Operations Management
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. What do you understand by the term Operations Management? Trace the historical events
leading to study of operation management. (07 Marks)
b. Explain productivity. State the factors affecting productivity. (05 Marks)
c. A company has an order for a particular component is 100,000 units. There are two alternate
methods to manufacture the product. The details of various costs are given below:
Investment details A B
(1) Investment on Machinery & Building | Rs.60,00,000 | Rs.80,00,000
(ii) Other Fixed'& production overheads | Rs.3,00,000 | Rs.2,00,000
(11) Vanable production cost/unit Rs.125 Rs.115
(iv) Variable selling expenses/unit Rs.5 Rs.15
Selling price/unit N Rs.280
(1)  Which alternative is economical?
(i1) Estimate the loss of selecting wrong alternative. (08 Marks)
2 a. Explain the concept of production system with a schematic diagram. (07 Marks)
b. Sketch and explain the BEP analysis. Explain how it helps in decision analysis. (05 Marks)
c. A milk factory secks advice conceming its business and production processes. The final
report describes several steps to increase productivity. Accordingly following are the details:
; | Existing system | Proposed system |
Milk output/hour 1000 gallons 1400 gallons
Wage rate/hour .. Rs.12 Rs.12
Filtration cost/hour Rs.120 Rs.170
Workers . 12 9
(1) Calculate labor productivity for both systems.
(i1) . Find All Factor (AFP) for both systems. (08 Marks)
3 a. What Forecasting? Explain any two techniques. (07 Marks)
b. Explain any two Forecast Errors. (05 Marks)
c. The manager of a road transport company believes that the demand for tyres used on his

trucks is closely related to the number of kilometers driven. Accordingly the following data
covering past 7 months collected.
Duration 1 2 3 4 5 6 7
Kms driven in 1000 | 120 | 135 | 130 | 150 | 170 | 190 | 220
No. of tyres used 95 (11.0|120]|125|140|16.0 | 18.0
(1)  Compute the coefficients a and b for the regression line.
(11) Suppose the manager pans to drive 250000 kms, what is the expected number of tyres
which will be used? (08 Marks)
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4 a. Whatis coefficient of correlation? Explain tracking signal with a graph. (06 Marks)
b. What are the Time Series Components? Explain the processing steps in forecasting and
limitations. (06 Marks)
c. Explain the difference between MA and EMA. Find the Weighted Moving Average of 3 and

5 months.

Months | Jan | Feb | Mar | Apr | May | Jun | Jul
Bottles | 1325 | 1353 | 1305 | 1275 | 1210 [ 1195 | ?

(08 Marks)

5 a. What are the various types of capacity? Explain the importance of capacity planning.

(06 Marks)
b. Explain any two types of layout, (06 Marks)

c. A metal processing firm wishes to install enough automobile molders to produce 250000
good castings per year. The molding operations takes 1.5 minutes per casting, but output is
typically about 3% defective. How many molders will be required if each one is available

for 2000 hours (of capacity) per year? (08 Marks)

6 a. Listthe various factors influencing plant location. Explain. (06 Marks)
b. Explain the various capacity measures. What are the capacity strategies? (06 Marks)

c. In asmall factory two alternate layouts are to handle the following work load/week. Find the
suitable option and optimum cost. (08 Marks)

b gk Lood pertesit!

10 x 206 x
50 5 % 40
x 2010 x

(¥-olmdmoemet)  TRT[d|  [A]d]D)
"ol 2

7 a. Whatis Aggregate Planning? Explain its strategies. (06 Marks)
b. What are the Functions of Master Production Schedule? State the difference between AP
and MPS. (06 Marks)

c. A manufacturing plant is in the process of updating its MPS for its products. The plant
produces a product on a produce-to-stock basis. Table below shows the estimates of demand
for the product for the next six weeks.

Types of Demand Week

1 2 3415 6

Customer forecast & orders | 700 | 1200 | 700 | 500 | 400 | 1200
Warehouses 100 | 100 | 400 | 500 | 200 | 100
Market Research - 50 - - 10 -
Production Research 10 - - - - -

The plant starts with Beginning Inventory of 1500 units, the safety stocl_( requirement gf
each week is 500 units and the minimum production. Lot size is 2000 units. Prepare a six

week detailed master production schedule. Also Available-To-Promise for next 7" week.
(08 Marks)
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Explain the Master Production Schedule with a diagram. (06 Marks)
What are the objectives and strategies of MPS? (06 Marks)

Given the following information, set the aggregate planning problem as a transportation
problem and find the solution using least cost method.

Forecast demand and production capacity: ;

Period | Available capacity units | Demand Forecast units

RT OoT SG
1 500 50 120 520
2 500 50 120 720
3 500 50 . 100 750
Initial Inventory = 100 umits, Final Inventory = 100 units, Inventory Carrying

Cost = Rs.1/unit/period. Back ordering is not permitted. (08 Marks)

What are the objectwes of MRP? Explain the input and outputs of MRP package. (06 Marks)

Explain the key features of MRP system. (06 Marks)

A company makes Q model from components R, S and T. Component R is made from

2 units of component X and 1 unit of component Y. Component T is made from 1 unit of

component Y. and 3 units of component Z.

(i) Drawsthe product structure tree for Q.

(i) Actually company plans to build 100 units of Q, and having inventory of 150 units of
T and 200 units of R. Find the gross and net requirements of T, R and S. (08 Marks)

Define supply chain. What are the key decisions in sufaply chain? (06 Marks)
Explain a typical supply chain system with a blank diagram. (08 Marks)
Explain Bullwhip gﬁect What are the root'"’i:auses for bullwhip effect? (06 Marks)
o % %
£ i
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Fifth Semester B.E. Degree Examination, July/August 2021
Management and Engineering Economics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions.

f_g 2. Use of Interest chart is permitted.
'é' 1 a. Define Management. List and explain different interpersonal roles played by a Senior
4 Manager. (08 Marks)
3 b. Briefly explain Management and Administration. (04 Marks)
- c. List and explain important contributions made by F.W. Taylor under Scientific
2 Management. (08 Marks)
;_.“ 2 a. Compare Strategic planning and Tactical planning. (04 Marks)
I b. Explain briefly the guidelines for making planning effective. (06 Marks)
c. Identify the situations for Individual and Group decisions. Briefly explain the advantages
and disadvantages of Group decision. (10 Marks)

3 a. What is Span of Control? Briefly explain the factors governing the span of control.(06 Marks)
b. What do you mean by a Committee? How are they broadly classified? Briefly explain.

(04 Marks)

c. Briefly explain the Selection Procedure. (10 Marks)

4 a. Briefly explain the essentials of Effective Control System. (08 Marks)
b. Explain the important characteristics of leadership. (04 Marks)

c. Define Communication. List some of the important purposes of communication. (08 Marks)

5 a With a neat block diagram, explain the process of problem solving and decision making in

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Engineering Economics. (10 Marks)

b. Explain Law of Demand and Supply with suitable example. (06 Marks)

c. Define the Law of Return and explain the three phases of Law of return. (04 Marks)

6 a. Define Compound Interest. Briefly explain the three types of Compound Interest. (06 Marks)
b. With a neat diagram, explain Cash Flow diagram. (06 Marks)

c. A person wants to give Rs 25,000 as scholarship every year in memory of his late father. He
wants to deposit a lump sum in the bank which makes him to receive the required amount

every year for the next 20 years. The reserve is assumed to grow annually at the rate of 9%.

Find the single payment that must be made now as the reserve amount. (08 Marks)

7 a. How are assets with unequal lives compared? (05 Marks)
b. Explain the “Rule of 72" as applied to Present worth comparisons. (05 Marks)

¢. Compare the Present worth of the following alternatives using an interest rate of 7% :

Plan A | Plan B | Plan C
Life Cycle (years) 6 3 4
First cost (Rs) 2,000 | 8,000 | 10,000
Annual cost (Rs) 3,200 700 500

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

(10 Marks)
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8 a. Explain i) Ownership life i1) Accounting life  iii) Economic life. (06 Marks)
b. Explain: i) MARR i) IRR. (04 Marks)

c. A patch of land adjacent to International Airport is likely to increase in value. The cost of

the land now is Rs 8,00,000 and expected worth is Rs 15,00,000 within 5 years. During the

period it can be rented for a small Industry at Rs 15,000 per year. Annual taxes are Rs 8,500

and likely to remain constant. What rate of return will be earned on the investment if the

estimates are accurate? (10 Marks)

9 a. Differentiate between Estimation and Costing. (04 Marks)
b. Explain the following terms :

1) Prime cost 1) Factory cost i) Cost of Production  1v) Total cost. (06 Marks)

c. Two operators are engaged on forging machine for 25 jobs, each weighing 4 kg in a shift of
8 hrs. They are paid at the rate of Rs 100/hr and Rs 80/hr per day. The forged material costs
Rs 3.50 per kg. If the factory and administrative on costs put together are twice the labour
cost , find the cost of production per unit. (10 Marks)

10 a. What is Depreciation? List different methods of determining depreciation. Explain any two
of them. (10 Marks)

b. A Company has purchased an equipment whose first cost 1s Rs 2,00,000 with an estimated

life of eight years. The estimated salvage value of the equipment is Rs 40,000 at the end of

its lifetime. Determine the depreciation change and book value at the end of various years

using sum of years digits method of depreciation. (10 Marks)

* % k% E
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Fifth Semester B.E. Degree Examination, July/August 2021

Dynamics of Machinery
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 a State the condition for static equilibrium of a body subjected to a system of (1) Two forces,

g (11) Three forces (111) Member with two forces and a torque. (06 Marks)
£ b. Determine the required input torque on the crank of a slider crank mechanism shown in
E Fig. Q1 (b) for static equilibrium. (14 Marks)
3 » AB = 100 mm,
E BC =300 mm
= &
) /747774
2 W o L a2 loan \
3.. | Verrd F]g' Q1 (b)
E |
]
2 a. State and explain D’ Alembert’s principle. (06 Marks)

b. A horizontal gas engine running at 240 rpm has a bore of 500 mm and a stroke of 600 mm.
The length of connecting rod is 1.2 m and the mass of the reciProcating parts is 200 kg. The
difference between driving and back pressure is 0.4 N/mm~ when the crank has turned
through an angle of 60° from the inner dead centre. Neglecting the effect of piston rod,
Determine

(1) Net force on the piston or piston effort.

(1)  Thrust in the connecting rod.

(i11)  Pressure in the slide bars.

(iv)  Tangential force on the crank pin.

(v)  Thrust on the bearings.

(vi)  Turning moment on the crank shaft.

(vit)  Acceleration of the flywheel which has a mass of 100 kg and radius of gyration
0f 500 mm while the power of the engine is 100 kW. (14 Marks)

3 a. Briefly explain the static and dynamic balancing. (06 Marks)
b. Two masses m;, mp, ms, my and ms revolve in the same plane. Magnitudes of m;, m> and ms

are 5, 2.5 and 4 kg respectively. Angular positions of m,, m;, my and ms are 60°, 135°, 210°

and 270° from m,. Determine the masses my and ms. (14 Marks)

4 In a four cylinder engine the two outer cranks are at 120° to each other and their
reciprocating masses are each 100 kg. The distance between the planes of rotation of
adjacent cranks are 450 mm, 750 mm and 450 mm. Length of each crank is 300 mm and
length of each connecting rod is 1200 mm. Speed of engine is 240 rpm. Find
(1)  The reciprocating masses and relative angular positions for each of the inner cranks.
(11) The unbalanced secondary forces and couples if any, measured about the central plane

for this arrangement arrived at for primary balancing. (20 Marks)

5 a. Define the following with respect to the working of Governors:
(1) Sensitiveness
(11) Isochronism
(i11) Hunting of governor
(iv) Effort of a governor
(v) Stability of a governor (10 Marks)
1 of2
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b. Each ball of a Governor has a mass of 1.5 kg attached to one arm of a bell crank lever. The
other arms of bell crank lever. The other arms of bell crank lever lift the sleeve against thé -
force exerted by the spring under compression which surrounds the governor spindle.
Length of ball and sleeve arms are 125 and 75 mm. Fulcrum is 90 mm from the axis.
Maximum and minimum radii are 115 and 75 mm. The sleeve begins to lift at a speed of 300
rpm. Maximum speed is 6% greater. Find the rate of spring or stiffness and equilibrium
speed for the radius 90 mm. (10 Marks)

6 a. Analyze the stability of a two wheel vehicle taking left turn. Derive the necessary equations.
(10 Marks)
b.  An aeroplane makes a complete half circle of 50 m radius towards left when flying at

200 km/hr. The mass of the rotary engine and propeller is 400 kg with radius of gyration
300 mm. The engine runs at 3000 rpm counter clockwise when viewed from the rear.
Determine the gyroscopic couple and its effect on the air craft. (10 Marks)

7 a. Define the following with respect to vibration:
(1) Simple Harmonic Motion (SHM).
(11) Degrees of freedom.
(1)  Phase difference.
(iv)  Resonance.
(v) Damping. (10 Marks)
b. Add the following harmonic motions and check the solution graphically,
M= 2(:05(0)1 + O.S)

X, = S5sin(wt +1.0) (10 Marks)

8 a.Determine the natural frequency of a spring mass system where the mass of the spring is
also to be taken into account. (06 Marks)
b. An oscillating system with a natural frequency of 3.98 Hz starts with an initial displacement

of x,=10mm and an initial velocity of x¢=125mm/sec. Calculate all the vibratory
parameters involved and the time taken to reach the first peak. (14 Marks)

9 a. State the types of damping and explain the differential equation of viscous damping.
(08 Marks)
b. Large guns are designed so that on firing the bavel records against a spring. At the end of the

record a dash pot is engaged that allows the bavel to return to its initial position in the
minimum time without oscillation. Determine the proper spring constant and the dashpot
damping co-efficient for a bavel having a mass of 900 kg. Initial recorded velocity at the
instant of firing is 25 m/sec and the distance recorded is 1.5 m. Also find the time required
for the bavel to return to a position 0.15 m from the initial position if the time for recorded is

% of time period. (12 Marks)

10 a. Show that providing damping in vibration isolation is not useful when the frequency ratio is

more than 1.414 or +/2 . (08 Marks)
b. A machine of total mass 68 kg mounted on springs of stiffness k =11,000 N/cm. With an

assumed damping factor £= 0.2. A piston within the machine has a mass of 2 kg has a
reciprocating motion with stroke 7.5 cm and a speed of 3,000 rpm. Assuming the motion of
piston to be S.H.M. Determine

(1) Amplitude of machine

(1)  Phase angle with respect to exciting force.

(n1)  Transmissibility and force transmitted to foundation.

(iv)  Phase angle of transmitted force with respect to exciting force. (12 Marks)
* ok k) of Dk *
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Fifth Semester B.E. Degree Examination, July/August 2021
Turbo Machines
Time: 3 hrs. ; Max. Marks: 100
Note: Answer any FIVE full questions.
1 Summarize the difference between a positive displacement machines and turbomachines.

50, will be treated as malpractice.

[

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

(08 Marks)
Test on a turbomachine runner of diameter 1.25m runs at 30m head and gave the following
results. Power developed — 736kW, speed of 180rpm with a discharge of 2. 7m’/s. Find the
diameter, speed and discharge of a runner to operate at 45m head and gives 1472kW at the
same efficiency. What is specific speed of both the turbines? (08 Marks)
Discuss briefly the effect of Reynold’s number on a fluid flow in turbomachines. (04 Marks)

Show that the polytropic efficiency during the process of expansion is given by

M, =—4—¥ | (10 Marks)

A stream of combustion gases at the point of entry to a turbine has a static temperature of
1050K, static pressure of 600kPa and a velocity of 150m/s. For the gases, C,-1.004kJ/kg K
and y-1.41. Find the, total temperature and total pressure of the gases. Also find the
difference between their static and total enthalpies. (10 Marks)

Considering the elements of energy transfer. Derive an alternate form of Euler Turbine
equatlon . (10 Marks)
In an axial flow turbme the dlscharge blade angles are 20° each, for both the stator and the

rotor. The Steam speed at =0.7 at the

u
entry and 0.76 at the exit-of the rotor blade. Find: 1) The inlet rotor blade angle  ii) Power
developed by the blade ring for a mass flow.rate of 2.6kg/sec iii) Degree of reaction.

: (10 Marks)
~ Derive theoretlcal Head Capacrzy (H-Q) relation in case of radial flow pump (centrifugal)
: A, |
B> = discharge blade angle with respect to tangential direction. Explain the effect of
discharge angle on it. (10 Marks)

An axial flow compressor has the following data entry conditions: 1 bar and 20°C, degree of
reaction = 50%, mean blade | ring diameter = 60cm, rotational speed = 18000rpm, blade angle
at rotor and stator exit = 65°. Axial velocity = 180m/s, mechanical efficiency = 96.7%. Find:

i)  Blade angle at rotor and stator inlet

ii)  Power required to drive the compressors. (10 Marks)
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With a neat sketch, explain the pressure-velocity compounding‘“'of steam turbine. (10 Marks)
In a Curtis stage with two rows of moving blades the rotor are equiangular. The first rotor
has angle of 29° each while second rotor has angle of 32" each. The velocity of steam at the
exit nozzle is 530m/s and the blade co-coefficients are 0.9 in the first, 0.95 in the stator and
in the second rotor. If the absolute velocity at the stage exit should be axial, Find:

i) Mean blade speed 11) Rotor efﬁcienc%( ii1) Power output for a flow rate of
32kg/sec. i (10 Marks)
Derive the condition for maximum efﬁmeﬂcy of reaction steam tur%)me -and hence prove that
3 2Cos’a, 1 Bk
Momex =1 Cos? o, SVEERTEY

A Parson’s turbine is running at 1200rpm The mean rotor diameter is 1m. Blade outlet

angle 1s 23°, speed ratio is 0.75 stage efficiency is 0.8. Find Enthalpy drop in this stage.
(10 Marks)

Show that for a Pelton turb}ne the maximum hydrauiief-efﬁciency 1s given by

—l i EOSB where C,, = blade velocity coefficient, B, = Blade discharge angle.

it

: (10 Marks)
In a power station, a pelton wheel proclucer 15000kW under a head of 350m while running
at 500rpm. Assume turbine efficiency of 0.84, coefficient of velocity for nozzle as 0.98,
speed ratio 0.46 and bucket velocity coefficient 0.86. Calculate:
1) Number of jet i1) Diameter of each jet  1iii) Tangentlal force on the buckets if the
bucket deflect the jet through 165°. (10 Marks)

Define the following: 1) Monometric Head i) Hydraullc Effi c1ency iii) Mechanical
Efficiency  iv) Overall efficiency  v) Volumetric efficiency. (10 Marks)
In a Francis turbine, the discharge is radial, the blade speed at infet is 25m/s. At the inlet
tangential component of velocity is 18m/ % The radial velocity of flow is constant and equal
to 2.5m/s. Water flows at the rate of 0.8m’/sec. The utilization factor is 0.82. Find:

i) Euler’s head 1ii) Power developed “iii) Degree of reaction (R)  iv) Inlet blade angle
Draw the velocity triangles. £ (10 Marks)

What are the apphcatlons of muitlstage centnﬁlgal pumps? With a neat sketch, explain
centrifugal pumps in series and parallel. : (10 Marks)
A centrifugal pump working in a dock, pumps 1565//sec, against head (mean lift) of 6.1m,
when the impeller rotates at 200rpm. The impeller diameter is 122cm and the area at outlet
periphery is 6450cm®. If the vanes are set-back at an angle of 26° at the outlet. Find:
i) Hydraulic efficiency i) Power required to drive the pump. If the ratio of external to

internal diameter is 2, find the minimum speed to start pumping. (10 Marks)
For axial flow compressor, show that
E=V,u ot el (10 Marks)
tanp, tanp,
What are the types of diffuser used in centrifugal compressor? Explain any two. (10 Marks)
I O
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USN
Fifth Semester B.E. Degree Examination, July/August 2021
Design of Machine Elements - |
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions.
2. Any missing data may be suitably assumed.
3. Use of design data handbook is permitted.
1 What is Mechanical Engineering Design? Explain the steps involved in design with a block

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

diagram. (08 Marks)

A circular rod of diameter 50mm is subjected to loads as shown in Fig.Q1(b). Determine the

nature and magnitude of stresses at the critical points. (12 Marks)
& m\\l’-ﬂ"i 4 2\
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Fig.Ql(b) L—ssom="

What 1s stress concentration? Explain the factors affecting the stress concentration.(04 Marks)
State and explain the theories of failure applicable to (i) ductile (ii) brittle material.

(04 Marks)
Determine the maximum stress induced in the semi circular grooved shaft shown in
Fig.Q2(c), if it 1s subjected to (i) An axial load of 40 kN (ii) A bending moment of
400 N-m (111) A Twisting moment of 500 N-m. Take the stress concentration into account.

(]
Phowem
|

Fig.Q2(c) R §wrm (12 Marks)

Derive an expression for stress induced in a rod due to the axial impact of a weight ‘W’
dropped from a height ‘h’ on to a collar attached at the frec end of the rod. What is the stress
due to suddenly applied load? (08 Marks)
A cantilever beam of span 800 mm has a rectangular cross-section of depth 200mm. The
free end of the beam is subjected to a transverse load of 1 kN that drops on to it from a
height of 40mm. Selecting C-40 steel (o, = 328.6 MPa) and factor of safety = 3, determine
the width of rectangular cross section. (12 Marks)

Derive Soderberg’s relation for a member subjected to fatigue loading. (05 Marks)
Determine the maximum load for the simply supported beam, cyclically loaded as shown in
Fig.Q4(b). The ultimate strength is 700 MPa. The yield point in tension is 520 MPa and the
endurance limit is reversed bending 1s 320 MPa. Use a factor of safety of 1.25. The load,

size and surface correction factors are 1, 0.75 and 0.9 respectively. (15 Marks)
WA 3N
oo Zo9¥mt
D Slrermy
. A 8
Fig.Q4(b)
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5 A horizontal piece of commercial shafting is supported by two bearings 1.5m apart. A keyed
gear 20° involute and 175 mm in diameter is located 400mm to the left of the right bearing
and is driven by a gear directly behind it. A 600 mm diameter pulley is keyed to the shaft
600 mm to the right of the lefi bearing and drives a pulley with a horizontal belt directly
behind it. The tension ratio of the belt is 3 to 1, with the slack side on top. The drive
transmits 45 kW at 330 rpm. Take ky = k; = 1.5. Calculate the necessary diameter of the shaft
and angular deflection in degrees. Use allowable shear stress 40 MPa and
G = 80x10° N/mm". (20 Marks)

6 a. Design a Knuckle joint to transmit 150 kN. The design stress may be taken as 75 N/mm” in
tension, 60 N/mm? in shear and 150 N/mm? in compression. (10 Marks)

b. Design a protected type cast iron flange coupling for a steel shaft transmitting 30 kW at
200 rpm. The allowable shear stress in the shaft and key matenal is 40 MPa. The maximum

torque transmitted to be 20% greater than the full load torque. The allowable shear stress in

the bolt is 60 MPa and the allowable shear stress in the flange is 40 MPa. (10 Marks)

7 a. Design a triple riveted lap joint zig-zag type, for a pressure vessel of 1.5 M diameter. The
maximum pressure inside the vessel is 1.5 MPa. The allowable stresses in tension, crushing
and shear are 100, 125 and 75 MPa respectively. (10 Marks)

b. Determine the diameter of rivet for the joint shown in Fig.Q7(b). The allowable stress in the
rivets is 100 N/mm’.

B\ 3 R 5o )
L le @ !
o 1 \
v ® ‘
RO [
] L1 h
Fig.Q7(b) (10 Marks)

8 a. A plate of 80 mm wide and 15 mm thick is joined with another plate by a single transverse
weld and a double parallel weld. Determine the length of parallel fillet weld if the joint is
subjected to both static and fatigue loading. Take o, = 90 MPa, T = 55 MPa as the allowable
stresses and stress concentration factors as 1.5 for transverse and 2.7 for parallel weld.

(10 Marks)
b. A 16 mm thick plate is welded to a vertical support by two fillet welds shown in Fig.Q8(b).
Determine the size of weld, if the permissible shear stress for the weld material is 75 MPa.

Q
gk

Fig.Q8(b) (10 Marks)
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9 a. A bracket is fixed to the wall by means of four bolts and loaded as shown in Fig.Q9%(a).
Calculate the size of the bolt if the load is 10 kN and allowable shear stress in the bolt
‘material 1s 40 MPa.

Fig.Q9(a) (10 Marks)

b. The structural connection shown in Fig.Q9(b) is subjected to an eccentric load P of 10 kN
with an eccentricity of 500mm. The centre distance between bolts at | and 3 is 150mm and

the centre distance between bolts 1 and 2 1s 200mm. All the bolts are identical. The bolts are
made of plain carbon steel having yield strength in tension of 400 MPa and the F.O.S is 2.5.
Determine size of bolts. (10 Marks)

Fig.Q9(b)

10 a. Explam self locking and overhauling in power screws. (05 Marks)
b. A square threaded power screw has a nominal diameter of 30mm and a pitch of 6mm with

double threads. The load on the screw is 6 kN and the mean diameter of the thrust collar is
40mm. The C.O.F for the screw is 0.1 and the collar is 0.09. Determine
(1) Torque required to raise the screw against load.
(11) Torque required to lower the screw with the load.
(111) Overall efficiency
(1v) Is this screw self-locking. (15 Marks)

* ok ok ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17”MES54
Fifth Semester B.E. Degree Examination, July/August 2021
Non-Traditional Machining
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 What are the basic factors upon which the unconventional machining processes arc

classified? Explain. %7 (12 Marks)
Justify the need of unconvéntional manufacturing process in today’s industries. (04 Marks)
List the advantages and disadvantages of NTM. (04 Marks)
Distinguish between conventional and unconventional manufacturing process. (10 Marks)
Explain the ‘parameters influencing the NTM process selection. (10 Marks)

Whaf&»ﬁ”‘lﬂtrasomc Machining? Explam the ultrasonic machining process with schematic

diagram. v (10 Marks)

Discuss the effects of : '

(i) Grain size S (i1) Amplitude and frequency of vibration

(1i1) Applied stactic ané% (iv) Slurry

(v) Tool and work material on MRR in USM. (10 Marks)

Explain with schematic diagram thei_aba;a's‘gi'i'e Jet Machining process. (08 Marks)

Mention any two advantages, disadvantages and applications of AIM. (06 Marks)

With a neat sketch explain Water Jet Machining process. (06 Marks)
. With ‘a neat sketch, explain the working principle of ECM process. (08 Marks)
. “Explain the process parameters of ECM. (08 Marks)
. Differentiate ECG with conventional grinding. (04 Marks)

Explain thgxséciii‘f:hce of operation in éhemical machining. (10 Marks)

Differentiate between ‘Chemical Milling” and ‘Chemical Blanking’. (05 Marks)

Discuss the factors to be considered in selection of ‘Maskants” and the types that used in

Chemical Machining. By, (05 Marks)

Explain the worl;ing'igﬁnciple of EDM with a neat sketch. (10 Marks)

Explain the different methods of dielectric flushing in Electric Discharge Machining.

(06 Marks)
List the advantages and applications of EDM. (04 Marks)
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8 a. Whatis Plasma Arc Machining? Explain PAM process with neat a sketch. (10 Marks)
b. What are the factors that govern the performance of PAM? Explain any one of them.

(06 Marks)

c. Explain the safety precaution in PAM. (04 Marks)

9 a. With aneat sketch, explain the mechanism of metal removal in LBM process. (10 Marks)

Write a note on different types of lasers used in LBM process. (06 Marks)

What are the advantages and applications of Laser Beam Machining? (04 Marks)

10 a. With a neat sketch explain the working principle of Electron Beam Machining process.

(10 Marks)
b. Comment on the parameters affecting on the machining process in EBM. (06 Marks)
c¢. Differentiate between LBM and EBM processes. (04 Marks)
EE I O
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Fifth Semester B.E. Degree Examination, July/August 2021
Project Management

Time: 3 hrs. Max. Marks: 100
; Note: Answer any FIVE full questions.
g 1 a. Define project. Explain different characteristics of a project. (06 Marks)
2 b. Listand explain the different types of projects. (10 Marks)
?;f c. Explain different roles of a project manager. (04 Marks)
k) 2 a. Listand explain the methods of selecting projects. (06 Marks)
3 b. Listand explain the different types of strategic analysis. (10 Marks)
s c. Briefly explain the strategic objectives. (04 Marks)
]
3 a. Explain project scope check list with suitable example. (08 Marks)
b. What is project planning? Explain the steps mvolved in project planning. (05 Marks)
c. What is project schedule? List the main purpose of a project schedule in the organization.
(07 Marks)

4 a. Define Work Breakdown Structure (WBS). Explain briefly the coding of WBS with suitable

example. (10 Marks)

b. Write a note on Gantt chart. (04 Marks)

c. List and explain the steps to develop a project schedule. (06 Marks)

5 a. Listand explain the estimate resource needs. (06 Marks)
b. List and explain the abilities needed when resourcing projects. (06 Marks)

c. Listand explain the steps involved in developing a staffing management plan. (08 Marks)

6 a. Define Risk Management Planning. Briefly explain the steps involved in risk management
planning. (10 Marks)

b. Write short notes on:

(1)  Kickoff project

(1) Cost estimating
(111) Cost budgeting (10 Marks)

7 a. Define project supply management. Explain the different stages involved in project supply

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

chain management. (10 Marks)
b. Explain the concept of project partnering and collaborating in performing projects.(06 Marks)
c. Write a note on internal and external project. (04 Marks)

8 a. What is project balanced scorecard? With a flow chart, explain project balanced scoreccard

Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.

approach. (10 Marks)

b. Listand explain the different ways to finish projects on time. (05 Marks)

c. With a block diagram, briefly explain the knowledge management. (05 Marks)
1of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



17"ME564

9 a. Define an arrow diagram and explain “Fulkerson’s” rule for numbering the events in

network diagram. (08 Marks)
b. A project has the following time schedule:
Activity 1-2]1-311-4]12-5|3-6|3-7/4-6|5-8]|6-9|7-8|8-9
Duration

(months) 2 | 2 1 B 8 5 3 1 5 4 3

Construct the network diagram and compute:
(1)  Critical path and its duration

(11) Total float for each activity (12 Marks)
10 a. Write a note on PERT and CPM. (04 Marks)
b. Listand explain the different types of floats. (06 Marks)
c. A small project is composed of seven activitics whose time estimates are listed in the table
as follows:
Activity 1-211-3|1-4]2-5|3-5|4-6|5-6
s 1 1 2 1 2 2 3
4 1 4 2 1 5 15 | 6
(p 7 17 1 8] 1 [14]81]15

(i)  Draw the project network.
(1)  Find the expected duration and variance and each activity
(1i1) Calculate the variance and standard deviations of project length. (10 Marks)

& & ok ok sk
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