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c. Explain the law of

in lling process.

ach

J :::::i:1 ":

pfSoblem solving and decision making
supply with suitable exampledemand,rqnd

'r; .:.,"

OR
6 a. Define the lau,of retums and explain the three phases of Law of retum. (08 Marks)

b. Explain how cash tlow diagram is helpful to the decision maker and draw CFD fiom
bon'or.vers and lenders point of view (06 N{arks)

c. Find the eflbctive interest rate if the rate of interest is 6%, When compounded :

i) Yearly ii) Biannually iii) Quafterli, iv) monthll. (06 Nlarks)
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7a.

Illustrate
Explain
Fo
an

10 What is

OR
IRR. ERR ard MARR.
on method.
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(06 Marks)
(06 Marks)

of the cost of
realize salvage

(08 Marks)

(08 Marks)

(04 NIarks)

b
c

is\$$\
1s;. -;l

b

c

8 of retum,
k comparis

estimates
out rvhich

? L.ist the

(04 Marks)
of temative investments rrade on 3 diffbrent machines in

the fastest pay

(08 Marks)

'i!

9 ajob, gi components of cost, with suitable
(12 Marks)

plugs a d involving direct material costs of Rs.40,000
and facto of Rs.10.000. Assuming a profit of

elling to be 30% of the factory cost. calculate the
(08 N{arks)

OR
different method s of determining depreci ation.a.

b.
c.

Explain the causes ofdepreciation. (10 Nlarks)
A student has bought rnoped whose first cost is Rs. 10.000 u,ith an estimated lifb of 8 years.
The estimated salvage value of the rnoped at the er-rd of its lifbtime is Rs.2,000. Detennine
tire depreciation amount and book value at the end of various years using SYD method of
depreciation. Also find the book at the end of i Oth year as a specific period, (06 Marks)

>k****

2 of 2

Parlicula:"s Cottage - Lt Cottage - 2

First cost 4.)UU 10,000

Estimated life t2 24
Annual COSt 1000 120

Parlic ular Machrne A Machine B Machine C

1 Initial investment (Rs.) 3o,ooo ,,r,,, 
"

'$N 
. 38,000 , ,r,,lll" rr 42,000

2 Annual reception (Rs.) 20,000 . 
,]]..}rs 23,500 26,000

J Annual expenditure (Rs.) 5,500 6,500 7,000
4 Economic life 4 years 4 years 4 years

" 
qw-s
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tlo rrll".ru'h

$g rtj..,Pa

Irig. Q1 (c)

OR
lailLrre .

A& r*l t".wl

(10 lvlarks)

ol'
rlNornlala}ldtangelltialstressonaplancinclirrec]at45wi|lrvet.tical.(

( ii) I hc princiPal StI CSS(IS"

( iti)
-I'hc 

cu tctltatton o f principal SIfCSSCS.

( ir') '1'hr' max. sircar stress and its direct ion.

\)*
t OC "{ ls*

?r, ' '[

ttr, x\r',,i*

( i)
N4ax"shcar stress theot-Y' (10 ltrlfarks)

b. Fincl tire
(iii)

thickness oi'a l'lat bai as
D istorlion cncrg)' theorY

shorvtr in I-ig.Q2 (b) sr-rb-icctccl ro arial load of '1'0 kN'

N'late rial has yiclcl strcss ol2(X) MPa' Assutle lroS == 2.5

*g r $r-rr*

i, r \<rl

expiain iilllori'irrg theories of
Max trornlttl stress theorlt



3 a. Derivc an expression 1br irnpact

tr. A 5 kg block is clropped fi'orn a
materiaI has an allorvable Yield
sectiort v',hose deptlt is 1.5 timcs the rvidth. T 70 MPa

r.r

*
).romm
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ad.
(10 Marks)

Q3 (b).',rhe
of rectangle

1.25. the

0.4 m

.'Lr-',

Irig tl3 ( (10 Marks)

OR
to lirtigLrc loacling. (06 Marks)

loacl c-vclically loaded as shown in
o, = 700 l\,lI'a. yield streragth

igue strength in reversed bending o = 320 MPa t.lsc lioS

correction lactors are 1, 0.75 ivel),
lrt/\

b)

4 Derive So

Detenlttre
Fie" Q4 (b) beanr

o 520 MI'a and [at

sizc and surlaccload.

tbr designing, nre tntrers sLrbiectecl

tbr a simply supporrcd bcani

nraterial has ultimatc: strengtlt

a.

b.

lnn

5

6

2ot3

Y'\'r

liJ f{.ff'

fiig. e4 (bt (t,l }Iarks)

Moclule-3
A shali is supponecl bir two bearing placed i100 mnr a par1. ApLrllev o1'cliatnetcr 620 mm is

keyecl at 40il rnln to thc right liorr the leli hand bcaring and this drives a pulley directly

below ir lvith a ntax. tension ol 2.15 kN. Another pLrlley of clianleler 400 l"rlm is placed

200 11rm to the leli o1'right hancl hearing and is clrivcn vvttlr a ulotor piaced horizontatrly to

tle riglht.'i'he anglc olcontact ol'thc pulleys is 180' arlci pt:0 3. lirrr<l the diameter of the

shaft. Assuurc C,,,: i.0, C, : 1.5. o,. = 190 MPa ancl 61,,, = 300 MPa (20 N{arks)

b.

OR
lrind thc climensions ot'the stecl tapered key tcl transttrit 20 kW at iti00 rprn. Allowable

shcar apci courprcssivc stresscs ale 80 N4Pa ancl 170 N4Pa rcspectivcly. r\lso r:alculate thc

a.rial lbrce recluircd to chtve the key. (10 ['larhs)

Desigl a [1ar-rge coLrpling to coluect a shall to a motor lvrth lirllolving specificationsr. 'l'aire

pll1lt oLrtpr-rt -1000 litres/rrin, total heaci 20 nr, pltltlp speed : (r00 rprn, .rl - 70'% . Select

C--40 stccl (Alkirvable shear stress:82.1-5 MPa) lbr sha11, C-15 tirr kcy (r\l1ow'able shear

strcss :76 MPa). Assutne allorvablc shcar strcss in eltst ttlru llangc is 15 M[:'a. (10 N/Iarks)

J,-(f 1brr r(-\
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(l 0 ltrt rrl<s)

the size r:f thc weld
7

Ba.

9a.

a.

b

Module-4
With a ncat skctch. Caulking and Fullering.
An cc:ccntrically loadr:cl rvcld is as shou'n in Fig.
rccl"rircci.

U. t,
: I D l4N

b

h

10 a.

tr.

(r) l.orque recprirecl to raise the load.

(ri) Spccci ol'rotation ol'scrcw rocl assuming the threads o1'double start.

(iii) Mar,. strcss incluccd otl the cfoss scction of the screu, rod.

( 1v) l:rl'tlciencv o1- screu' clrivc
(r,) Le ngth of the nttt lbr lhe llLtrpose ol"supporting the load'

(r,i) Checli tbr oyertranl 1'akc allowable bcnding pressurc itl nLtt and screr'v ili o'o : l::iMPa'
(10 i\larks)

'k+,klk:!

i ol J

fY',t.f\

I-is Q7 (b) (101Marks)

()R.

t)esign a cioublc rivclecl-double rou, chain riveting r.riith crqual u,iclth cover plates. wilh blltt

.joint u,ith ? covc-r platcs lbr thc longrtudinal seam ot'a boiler shcll, 1.5 tr diametcr sr"rbjected

t() a :;tcillll pressLlrc tri () 9-s )'J"ttltlll Assul-lle reclLrired clllcit-rl'tcy ot'7'5??" take allouabk-'

tcnsilc rt,.,, in irlate as 90 Nin:rrnr. allorvablc cornprcssivc stress is l'tr() Nimtnr, allciu'able

shcar str*ss is -56 Nrrutrtr (10 )rlarks)

.,\ brachct supporting load I) is rvclded to a platc by a lbur flllet u'clcis o[-sizr:6 mm^ V/liat is

thc max. loacl that lla-v bc- carriecl b-"- thc-,ioint shorvn in Fig. Q8 (h) il'tltc stress in the j:rint is

9(r llPa
I )a l{rn

Fre Q8 (b) (10lMarks)

?

Module-5
I)esign at socket and sprigot cotter.joint to colltect trvo rods sLrb-jec-ted to a tcnsile load of
120 [N. the pcnrtrssilrlc- stresses fbr joint rnay ltc ta]ren as 100 MPa ir"r tension, 60 N4l'a in

shear and 120 i\1I'}a itr cntshing (10 ltr'larks)

Dcr.ive- an cxpressirln lbr LorqLre requirecl to raise the ioad tbr stlrrare threaded sct'er'v with

usual notatittns. (10 \larks)



(i) Two forces (ii)
cranl< 2 driven by an input

3. For the position shown in
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torque Tz , an
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b. A four bar in Fig.Ql(b) has
externalloadP:50 at point E on link
magnitude and of torque Tz for the to be in static equilibrium

N

,cL$'' A-D = 50 fnrn

AS = 30mre

B 30 rnm

70 mm

State and cxplain D'Alembert
When the crank is 50o from

= +5"

(14 Marks)

(05 Marks)
the down stroke, the effective steam

*6-
Fie.Q 1G) ,+,.. '""'

,i" ,

oR .,:

)q

b

3

,S

the centre on

In a three cylinder engine, cranks are spaced at an equal angular interval of 120". Length of
connecting rod is 550 mm and the stroke length is 280 mm. The distance between centre line
axis of the cylinders is 400 mm. Mass of reciprocating parts of each cylinder is 60 kg and

the speed of the engine is 600 rpm. Find the primary and secondary unbalanced fbrces and

couples acting on the reciprocating parls. (20 Marks)

1of 2

USN

I a. State the conditions for ofa body subjected to :

s

b.
The which the masses revolve are spaced 600 mm apart

B,CandD kg, 10 kg, and 8 kg respectively. Find the required
relative of the four masses for the complete balancing of

(14 Marks)

and 160
and the
mass A
the shaft. ,WS

s OR

li!
''R



5a.

6 a. With usual notations, derive an

b. The moment of inertia of an
1250 rpm clockwise as viewed
the gyroscopic couple
aeroplane when it takes

7 a. Briefly d
(iii) Logarithmic t

b. The mass 'm'

'air 
screw is 20

nose. The speed

for magnitude of couple. (08 Marks)
its speed of rotation is

200 km,4rour. Calculate1S

(06 Marks)

to the circular homogeneous disc of mass

the

9 Write a

from a chord a

k

system,
decreases

of the

.'S "r::::r" ;-i

.. '\ :; :"

'M'and
attached

as shown in Fig.Q7 disc is restrained from rotatingby a spring
'r' from the centre of If the mass is displaced downwards from

determine the of oscillations. Take spring stiffiress as 'k'. IJse

,ii:

,- )id#sx

.irl

,{w
,1.${ld*lHy.

Fie.qfl(b)
.,,i1ir'

8 a. Define

b. ha degree
1 seconds. The

rb
(14 Marks)

mass of 8 kg makes 30 oscillations
of the initial value after 5 oscillations.

(ii) Logarithmic decrement
(iv) The damping coefficient (14 Marks)

on springs having stiffrress k: 1

(05 Marks)
1000 N/cm. A
ine with stroke

(15 Marks)

ratio (iii) Critically damped ,r,to?ilir.u,factor

(iii) factor

on vibration

,.*

a.

b. A mass 17

pision within the machine of 2 kg which
of 75 mm and speed
Deternine: (i) Amp
ground or foundation. damping factor \:0.2.

OR

was reclprocatmg mach
Assuming the motion to be Simple Harmonic Motion

(ii) Transmissibility (iii) Force transmitted to the

Definea.

b.

E_

(05 Marks)

A shaft of 50 diameter and 3m long is supported at the ends and caries three weights of
1000 N, N and 750 N at 1m, 2m and 2.5 m from the left support, respectively. Take

and find the frequency of transverse vibration of the shaft.

,f * 2ofz**
il{'

10

.1ih*q
-jL i**uf

(15 Marks)

b. The upper atms of a porter govemor are pivoted
300 mm. Thc lower arrns are 270 mm long and

18ME53

(iii) Eflort of a govemor
(06 Marks)

of rotation, their lengths being
on the sleeve at a distance of

on

30 mm from the axis. Mass of each ball is 6 sleeve mass is 50 kg, Determine the

equilibrium speed for a radius of rotation of 1 and also the

percent change of speed.
ir,

OR

effort and power for one

rr (14 Marks)

'll
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Fifth Semester B.E. Degree Examina
Turbomac

Time: 3 hrs.

Note: l. Answer any FIVE full questions,
2. Thermodynamic data Handbooks

la

b.

iv) Axial
c. A1 /4th scale I is tested

work under of 28.5m and turns

from

OR
2 a. With h-s diagranq show that factor in a

machine and a positir.'e
(08 N{arks)

turbo-machines. :

(04 N{arks)

of 10m. A fuIl scale turbine is required to
At what speed must the model be run if it

full questionfqom
rl,r, 1,,- :

,t,

each module,

than unity.
(08 NIarks)
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and uses 0.96m3/s of at this speed? What power will be developed
turbine? Name of turbine. (08 Marks)

e{Eeiency

N.,
;,i, r,+i

mulfu@e turbine
$s." ':'

:.,,,i:ts'

is gr,eater

'=.,b. Define
r) Total to total
ir) Total to

Generating
c. A 16 stage

4 a. A radial outward
at inlet. The radial

(04 Marks)
ratio of 6.3 and tests have shown that

2 + CotF, 
, where B2 = Blade angle at exit with respect

4
(12 N{arks)

for a

with h-s
compressor a pressure

n

OR
has no inlet whirl. The blade speed at exit is twice that

is constant throughout. Taking the inlet blade angels as 45o,

show that the degree of reaction R =

to tangential direction.

"'i 
*[,]

1 of3

i:

.litll ,,llrir,,'i

a-*f'| With usual
and identify

b. Define
the

factor

Euler turbine equation
(10 Marks)

utilization factor with
(10 Marks)



b. At a stage of an axial flow irnpulse
is 3000rprn. The absolute velocitv
wheel. If the utilization factor is b,
inlet, determine :

turbine, the mean b
of the fluid is 3
.85 and relative

18MEs4

is 80cm and the speed
is inclined at 20o to plant of
rotor exit rs equal to that at

5a

b.

6a.

b

7

I s-" J-
utr " --.,I

;f

{[,s\
*llx$*p:lf-

2 of3



8
OR

a. Explain the functioning of a Kaplan turbinc with the help o
diagram. Draw the velocity triangle of Kaplarr turbine.

b. Definc the following efficiencies of a hydraulic turbine :

i) Hydraulic efficiency
i1) Mechanicaleffioiency
iil) Overallefficiency

c" Explain the functions of a draft tube in a reaction turbine.

f a sectional

18ME54

anangement
(10 N{arks)

(06 NIarks)
(04 Marks),:r 

"rqs

:1'

9 a. What a primary? Why it is lain how

b. With sketches, explain the of multi stage

c. A centrifugal pump is
the velocity of flow
pump is working
velocity

pumps in i) series ,,lrlll:lf..\

at 1000rpm. The angle of the impeller is 45 and
is 2.5m/s. The through the pump is 0.2m3ls, when

a head of 20m. If the efficiency is 80%, draw the outiet

an
ratio is 125.

in centrifugal pump
(0a N{arksj

(08 Marks)

(06 Marks)
for the same

(06 Marks)
of 100cm has

The pressure at the inlet
Find :

(08 Marks)

, Diamet at outlet
ii) w elier at outlet

10 a. Explain the phenomenon of
b. What is slip and slip

d "dn&"

's&lr'

OR
surging as applied
in a centrifugal co

c. A centrifugal at 595
a mass flow rate of OKg/s. The
is I bar and is 0.9 and the

to

i)
ii)

iii)
iv)

Total
T, of air at exit

needed
.s$

fl ..m.

-"

.,,rfl1

3 of3
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2 a. Explain the desirable
b. Explain the different
c. For a simple

(Fr): 100N,
Also frnd

-&q

3

o f a Hydraulic
seals used in h

as shown in

', Area(Az):50cm
and energy

o
l)

/1\

>[ \,

motor has

it rece at 0.038#

lain so

explain

following:

(08 N'Iarks)

(06 N{arks)

has the following data Force

, Stroke (S') : l0cm, find Stloke (S2).

(06 Marks)
Ptr
'z- l z-

lr-

of 8 x 10-sm3. If it has a pressure rating of
Find: i) Motor speed ii) Torque

(10 Marks)

4/3 spool valve. Draw its symbol. (10 Marks)
(10 Marks)relief valve.

OR
control valves. (06 Marks)

punching
(10 Marks)

hydraulic system used in

outPut' ,t,*i, ,.
/1r,

'::.:::.

Fig.Q.2(c)

a.

b.

a.

b.A

5 a. With a neat
b. With a

6a.
b.

c. Draw the s

i)
ii)
iii)
iv)

V
motor

Cylindsr cushion

unidirectional pump

ffiN I of2

d

aded accumulator (04 Marks)



Module-4
7 a. What are the advantages and limitations of pneumatic ?

? with a

system.

18ME55

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

neat sketch,
(10 Marks)
(05 Marks)
(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

b.

c.

8a.

b.

c.

a.w
b.w

9 ith a neat sketch, explain
ith a circuit

actuation of

a. with a

b. With a
10
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I a. Define operations

b. Define productivity

2 a. Define decision
b. Explain break

3 a. Define
b. Use

4 a. Briefly
b. Explain the steps in the

5 a. Explain briefly : (i)

briefly how the

factors affecting

18ME56

024

Marks: 100

module,

system are classifled.
(10 N{arks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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OR
explain the

with necessary

ity
Module-3

planning (i1) System capacity

I of2

characteristics o f operation decis ions
equations graphs and assumptions.

Module-2
,gression and exponential smoothing. (10 Marks)Explain linear re

squares method to a linear trend equation for the data. State the
lete with a trend 16

(10 Marks)

OR
series method with sketches.

rS

"-ry

(iii) Design capacity (iv) Facility layout
b, Explain with neat sketch any two types of layout.

Ye&tl X
Year
coded

Y
Shipments
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i,XY
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d Sr -5 aL -10 25

t62 -4 aa at -.ol J -t2
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process. Briefly.



6 a. What are the factors influencing plant
b. Explain the various capacity measures

7a.

?

18ME56

(10 Marks)
(10 Marks)

? (10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

b.

8a.

b.

9

10
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