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Sixth Semester B.E. Degree Examination, June/July 2O24

Production and operations Manage-"J: 
Marks: 100Tirnc: 3 hrs.

Note: lns*,er any FIVE fult questions, cltoosing ONE full question from each module.

Moclule-1

1 a. Discuss the three rnajor functional areas of business organizations and clcsct-ibe horv thc1,

USN...

2a.

4a.
b.
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b. List some factors that affect productivity and some ways that productivity can be improved.
(06 Marks)

interrelate. (10 Marks)

(06 Marks)

(04 Marks)

:r., OR
'' ___o

i) Decision making characteristics
(10 Marks)

chaiir requires 3 hours of carpentry
h, tablc takes 4 hours of
res 3 hours of carpentry

chairs. Each,

cunent production period, 240 hours of

Period 1 2 3 4 5

Number of complaints 60 65 55 58 61

for pcriod 6 usin$:bach of these approaches

(10 Marks)

(10 N{arks)
(10 Marks)

Prepare a forecast for pcriod 6 usinl
i) The appropriate naive approach
ii) A three-periocl nroving average
iii) A weightecl average using weights of 0.50(rnost recent), 0.30 and 0.20
iv) Exponentiai smoothing with a snroothing constant of 0.40.

oR
Discuss the sources of idea for new design and services.
Explain the 3R's with respect to sustain ability in product design.
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c. Calculate the multifactorproductivity foran eight-hourclay, in which the outpnt is 3OOunits.

produced by three workers who use 600kg of matenal. The rvorkers arc paid wages of Rs.50
and material cost is Rs.10 per kg. Overhead is 1.5 tinres labour cost. (04 Marks)
produced by three workers who use 600kg of matenal. The rvorkers
and material cost is Rs.10 per kg. Overhead is 1.5 tinres labour cost.

Describe the following :

carpcntry tirnc is available and 100 lrours in painting is available. Eaclr table sold yields a

profit of Rs.7l each chair produced is sold for a profit of Rs.5. Find the best cornbination ol
tablcs and chaim to rnanufacture in order to rcach rnaxirnum profit. Usc LPP (Linear
programming) method. (10 Marks)

a. Discuss qualitative fbresas,:t And its types. 
u-i,,,,,,,,,,,

b. Given the following data :

@

.lt ..,..-- ' i',i,t,,.. .. ''rr, .,; MOdUle-2
a. Discuss qualitative foresas,:t And its types. ;..,,,,,,,,,, (10 Marks)

ri) Break Even Point (B
b. A fumiture company pI

carpentry and 2 hours ir
inexpensive

ffi-$.ffiffiffiH



Module-3

a. f)iscuss the determinants fbr effective capacity. (10 Marks)
b. A small firm produces and sells automotive items in a five-state area. The firm expects to

consolidate assembly of its battery charger line in a single location. Currently operations arc

in three widely scattered locations. The leading candidate for location will have a monthly
fixed cost of Rs.42,000 and variable costs of Rs.3 pcr chargcr. Chargcr scll for Rs.7 each.

Prcparc a tablc that shows total profits, fixed costs, variable costs and revenues for n'ronthly
volr"unes of 10,000, 12,000 and 15,000 units. What is the breakeven point? (10 Marks)
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(10 Marks)

OR
6 a. Discuss the primary regional factors involved in identifying a region dunng location

decrsion.

7a.
b.

b. User the intbrmation contained in the table slrown :

Task a b d f t, h

hnmediate predecessor a c b d,e f ob

Task taken, min ',0.,2 0.2 0.8 0.6 0.3 1 0.4 0.3

Do cach oIthe lollowrng :

i) Drarv a prcccdcnce diagram
ii) Assuuring an cight - hour workday. compute the cycle tirnc needed to obtain an outpul

o[4(X)units per day
iiit De tcrrninc the rninimum numher olworkstations required
iu) Assigrr tasks to workstations according to the greatest number of following tasks.

Compute the resulting percent idle tirne and efficiency of the system. (10 Marks)

Module-4

Explain briefly the strategics usc'd in aggrcgate planning. (10 Marks)
Company manufacturing several models of bicycles are about to prepare a aggregate plan
that will cover six perir:ds. They havc asse mblcd thc following information :

Period I I 1
J 4 5 6 Total

Forecast 200 200 300 400 s00 200 1 800

Output : Regular time : Rs.200 per bicycle
Inventory : Rs.100 perbicycle perperiod an average
Back orders = Rs.50per bicycle per period

The firrn wants to evaluate a plan that calts f:or a steady rate of regular-time output. Prepare
an aggrcgate plan and determine the total cost. Assnme a le vel output rate of 300 units.

(10 Marks)

2of3
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run periods.
(10 Marks)

(10 Marks)

item has an

(10 M4{h:)

8a.
b.

Discuss master scheduling process with the

A manufacturing plant is in the process of
for its products. The plant produces a
shown hours the estimates of demand

The sa

OR
fia flow chart. (10 Marks)

g its Master Production Schedule (MPS)
a produce to stock basis. The tablc belou'
uct for the next six weeks.

roduct are :

Prepare a six week detailed MPS for the product and detennine the praduction

Minimum lot size Saftty stock Beginning inventory

2000 ,l 500 1500

.)r'
.">F{.tr(*

3 of 3

Nlodule-5

With a flow chart, discuss inputs to and outputs fi'om MRP system.
Cornpute the material requirement plan for an item shown in below. This
independent demand and a safety lock of 40 is desired :

10 a.

b.
{10 Marks)
(10 Marks)

i.- :

Type of dernand
Week

I 2 J 4 5 6

Customers (forecasts) and orders 700 1200 700 500 400 1 200

Warehouses 100 100 400 500 200 100

Market research 50 l0
Production Rese.areh 10

tbty stock level, minimum lot sizes and beginning inventory levcl for the p

:4 weeks safety

9a.
b.
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Degree Examination, June/July 2024
Heat Transfer
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1a.
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Time: 3 hrs.

2a.
b.

3a.
b.

l{ote: l. Answer ony FtVE Jirll questions, cltoosittT4 OI E Jilll question.t'ront ettc'h tnrtdule.

7. Use of I{MT data handhook is perntittel.

Module-1
Explain the modes of Heat Transfer. (04 Marks)

Derive General 3D heat conduction equation in Cartesian coordinates. (08 Marks)

An exterior wall of a house may be approximated by a 0.1 m layer of common brick
(K : 0.7 W/m"C) followed by a 0.04 m layer of gypsum plaster (K : 0.48 Wm"C), What

thickness of loosely packed rock wool insnlation (K : 0.065 W/m"C) should be added to

reducc the lreat loss or(gain)through the wall by 80 percent'.) (08Marks)

olt
Dcrive 2-f) tlcat conduction ecluation tbr }lollorv cylindcr" (10 Nlarks)

A standard cast iron pipe (lD:50 mrn anrl OI):55 rnrn) is insLrlatcrl r,r,ttir,35 perccnl

rnagnesium insulatron (K:0.02 W/m"C ). 
-lcrnperaturc at thc interttrce bctuccn tllc'pipc ancl

ir-rsulation is 300'C. The allowabie heat loss thutgh the pipe is 600 Wrrn lengtl.r o1'pipe and

Sixth Semester B.E. Degree Ex

Detemrine:

lVlar. Marhs: 100

(12 Marks)

b 6.25 rnm thick has a unifonn tempemture of 300"C' Its

to 36oC. Calculate the time required for the plate to reacl-r

Take p : 9000 kglrr-rr, c : 0.38 kjikg"C. k : 370 W'/moC ancl

(08 NIarhs)

heat condr:ction.
b. A50cmx50cm

the ternperamre of, 1(

h:90 W/mloc.

.Nlodule-3
5 a. Explain: (i) Stcfan-Boltzmen law (ii) Wien's clrsplaccment larv (rii) Illtliatiort shield

(iv) Radiosity (v) Black bod,v 
I of 2 

(10 Manks)

lU Wim"U. (ru rYrarKs.,

Moclule-2
Derive heat dissipation equation tbr a fin with insulated end. (10 N{arks)

A steel r-od (K : 32 W/nt"C), 12 rnm in diarneter and 60 mm long, r'vith an insulatcd end ls

ro be used as a spine. It is exposed to ,*urounclings rvith a temperature of 60"C and a heat

transfbr cocfllcient of 55 W,rnr:oC. T[e tcntperatul'c at the biisc ,ri ihc ijrr is 95'C.

(i) Fin e tlic ienr:y
" (ii) The temperature at the cdge of the spine

(iii) The heat dssipation 
,-, 

OR 

(10 Marks)

G.B]E$$GH.EME



7a"

b.

8a.

b.

6 zt,

b.

9a.
tr'

tz : 227'C with emissivity e2 : 0.4. An alurlin
sr : 0.05 on both sides is placed between the platr

hcat transtbr rate bctrveen thc two plates as a result 
'

OR
I:rnlarn horv Stefhrr [Joltznrau constant is deten-niucd rrsing Stefan Boltzman apparatus

crpcriurcrttally. (10 Marks)

,\1 slcctric ireating syslcm is installed in the ceilrrrg of a rootn 5 m (length) x 5m (widtlt) x

2.,s rn (height). l'he temperilrure of the ceiiing is 3t-5 K whereas under equilibrium
conditions the walls are at 295 K, if the floor is non-sensitive to racliations and the

emissivities of the ceiling and wail are 0.75 and 0.65 respec,tively. Calculate the radiantheat

loss frorn the ceiling to the walls. (10 Marks)

Module-4
Explain briefly with sketches:

(i) Boundary layer thickness (ii) Thermal boundary layer thickness (08 Marks)

A cylindrical body of 300 mm diameter and 1.6 m height is maintained at a constant

telllperature is 36.5'C. The surrounding telxperature is 13.5"C. Fitrd out the amountof heat

to be sr:neratecl hir the botll' per hour if p 1.025 kgimr. Cp : 0.96 kJ/kg'C,

\,' 15.0(r x l0-6 ur: s. K = 0 0s9l k.l,'nr-ho(' rrntl ll - a *-'. A.ru,rr. Nu ='0.12 (Gr.Pr)l/3.' lgft

(10 Marks)

(12 Marks)

(10 Marks)

over a plate
and 450 mm

7.211 kg/hm,
(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

oR.
Explain the significance of :

(i) Reynolds number (ii) Prandtl nttmber
(iii) Grasholf nurnbcr (iv) Stenton ntttnber

Air at 30'C and at atnrospheric pressure flows at a velocity of 2.2 ntls
rnaintained at 90"C. The lengtlt and the widtlr of the plate are 900 lntn
respectirzely. Using exact solutiou calculate the hcat transfer rate from:
(i) I;irst lialf ofthe plate (ii) Iruil plate (iii) Ncxt half of the plate 

.
lhc properties ol' ail at tu-nt|-rcratttre 60"C are p : I .06 kg/m', $ -
\' , 18.t11 r l0('rnr,,'s. Pr,- 0.69(r. l( : 0.02894 \\IrmoC.

.a. Module-5
With a neat sketch. explain the clilfercnt regtmes of pool boiling.
A vcrtical plate 350 mm higli and 420 tnm wide at 40'C is exis exposed to saturated steam at

(iii) The total heat llux to the plate.

OR
l0 a. Dcrive the expression tor LMTD of a parallei flow heat exchanger.

Wltt:r (C'. :4200 Jikg'C) elrtcrs a colrnter llor,v clouble pipe heat exchanger at 38'C flowing
ar 0.076 l<g,'s. lt is heateci by oi1 (Cp: 1880.I/kg"Cl) flowing at the rate of 0.152 kg/s from an

iulcr icnrpcl-ature of ll(ruC. I'-o1 1111 arca of I nr: ancl U =--140 W/tll"C. Determine the total
ireat transfer rate.

.r.'..

''":" ,,<r<*xrh
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(10 Marks)
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Sixth Semester B.E. Degree Examination, June/Jul y 2024
Machine Design

Tirne: 3 hrs. Max' Marks: l oo

Note: l. Artswer uny' FIVE litll questiorts, choosing OliE Jilll question /rom eut'h rnodule.

2. Use oJ'data huncl ltooli is permiftcd.
3. Missinl; dutu i/'any muy bc sttitubll'ctss'trmed.

Moclule-1
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Explain the design (06 Marhs)

Derive Soderberg's when a member is subjected to tbtigue axial loading. (06 Marks)

A cantilever
from 5F to -F
fbr inFrnire lilb.

Fig.Q2(c)

'. Module-2

(08 Marks)

A steel shaft 600 mm long supported between bearings carries a pulley of diameter 400 mm,

weighing 400 N and is mountcd in the middle of the shaft.

f-t is iraft receivcs 40 KW at 600 rpm by a flat belt drivc, porvcr from the shaft ls

transmittcd througfi anothcr pulley of diamcter 600 mm wcighing 600 N overhanging thc

right bearilg t,y -OO mm. The beit clrives on the pulleys are at right anglcs to eaoh other.

fatilg ratio of bclr tcnsiols as 3. Determinc tlic diamctcr of tl'rc shafl rccltriru:d tal<ing, dcsign
(l(l Mat'lis)shear stress as 40 NIPa. 

I of -]

";
:)t-
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Fig.Q 1(c)

OR

(08 Marks)

2a.

b.

Briefly discuss factors influencing thc selcction of suitablc rnatcrial for machine elcment'
(06 Marks)

Explain the following thcolies of failure :

(i) Maximum nonlal stress theoty
(ii) Maximum shcar strcss theory
(iii) Distortion cncrgy thcory (06 Marks)

A bar oi rectangular cross section is subjectecl to an axial pull of 50fl kN as shown in

Fig.Q2(c). Calculatc its thickness if the allowablc tensile strcss in thc bar is 200 MPa"

SDo t<w



OR
4 a" Derive an equation for shear stress due to twisting

b. Design an helical spring for an operating load

this load range is 7.5 mm. Othcr data ate as

Spring indcx: l0
Permissible shear stre ss for thc matedal
Shcar modulus : 80 GPa

21ME63
--.

and deflection of helical spring.
(08 Marks)

90 N to 135 N. The deflection for

5 a.

tl

Expiain thc following: 
Module-3

(i) Failurc of rivetccl joints

1ii) F.{}-rcicncy oIrivctcd joint
Dcrcnrinc tl-rc rcquired filiet u,clcl sizc lbr tl-rc brackct shorvn in Fig.Q5(b).

(12 Marks)

(08 Marks)

tu)

(12 Marks)

vessel mm and is subjectcd to an intemal pressure of
o, - 324.6 MPa for the bolts,

go

d;" #'
f 1L

&t
F d1-J*.ry

;{ a!&

.f", !

1
L40

I

6 a.

tr.

deterrnine thc size of the bolts also considering the initial tension for the following cases:

(i) Mctal to nrctaljoint
(ii) A sasket ioinr (10 Ma(ii) A gasket joint (10 Marks)

Module-4
Dcsign a pair of spur gcar 20" tull dcpth involute to transmit 30 KW of po*'er at 600 rpm of
ltinion. Number of tceth on pinion is 15. Transmission ratio (gear rcduction ratio) is 5.

\,latcriaI of-the pinion is casl stcel untrcatcd having o, as 137.34 MPa. Material of the gcar

rs Iigh grade cast iron having r;, as 103.005 MPa.l-ake scrvice factor(C5)as 1.5. (20Marks)

OR

A pair of heiical gears for a turbine has a transmission ratio of l0 and the teeth are 141
2

involute. The pinion has 25 teeth and rotates at 5000 rpm. Material fbr both pinion and gear

is 0.4% carbon,,steel heat treatecl having o, as 86.03 MPa. Powsr to be transmitted at

100 KW. Design thc gears complete ly. Take helix angie p = 20o . (20 Marks)

t ,#,. *srY

,il'

2 of 3

Fig.Qs(b)

OR
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Nloclulc-5
Design a single plate clutch r-rsecl in autornobile trausmission forthe fbllowing spee ittt'atiorr:

Power to be transrnitted : 20 KW, spccd : 1500 rprn. Take lt : 0'i5' presslrre
9a.

b.
(p): 1 N/rntn2, yie1cl stress tbr shali material : 328'6 MPa" (08 Marks)

A simple band brake is requircd to transmit a lorquc of 980 N-m. Thc brakc drum ts'100 mm

clianeier ancl coetficient of f ictlon is 0.25. Fincl the cftort requrirccl to operate the brake.

Also design the bancl and the lever. Take Q:2-10", a : (rtlO uun and b:80 rnrn' Yield stress

(o'r) fbr both band and levcr: 328.6

__J
._,iig.Qe(b)

-,",:!n1,:qr,iir" OR

'b..
I

(12 Marks)

and mean

diarneter of 50 mm and the

10 Dcrivc Pctrol'[-s cqtlation s'itlt ttstta

A lightly loaded journal bearing has a load of I kN Thc oil used ts Sl

effective tcmperature of opcration is 40"C' The journal has a diameter o

hpnrino fieq a r|iarneter of 50.5 mm. The speed of iournal is 15000 rptn"

al notations. ,i,.

has a load of 1 kN.

(10 Marks)

i. Thc oil used is SAE 60 and mean

effective tcmperature of opcration is 40"C' The .1oul

bearing has a diameter of 50.5 mm. The speed of j rprn" The L/d ratio is

limited to 1.2. Determinc the coefficient of d'ictior't und pn*.r loss in friction' (10 Marks)
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Sixth Semester B.E. Degree Examinatibif, June/July 2024
Supply Ghain Management aq$ylntroduction to SAP

Time:3 hrs. 
. ;ltu;.='t Max. Marks: 100

Note: Answer any FIVEfull questions, chdp,W ONEfutl questionfrom each module.

USN

2a.
b.

3a.
b.

1a.

b.

5a.

9a.
b

10 el.

b

OR
Who are tire ir-nportant stake holders in transportation?_ What are the cliffcrcnt
transport?
L,xplain the
u ail>pur r l

L,xplain the mcasures ernployed to improve operational effrciency olwarehouse.
rt

isions?

21ME641

(10 IIarks)
(10 NIarks)

(10 Marks)
(10 NIarhs)

(10 IIarks)
(10 )Iarl<s)

rnoclcs o I'

(10 Nlarlis)
(10 Marhs)

(10 Marks)
(10 NIarks)

(10 NI:trlis)

(10 Marks)
(10 NIarl<s)

(10 Murtis)
(10 NIarl<s)

'l a.

b.
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What are the factors influencing network desi
Explain briefly the decision tree analysis mettExplain briefly the decision tree analysis methodology.

OR
WIrat is clcnrrnd plarrning') l-.xplain tlte irrportance oIdr'nrand plarrnirrg.

!lodulc-5
Define SAP MM. How can SAP MM benefit business?
Explain the concepts of purchase requisition and request for quation in SAP MM.

OR
What is the purpose of pi,rrchase inlbrmation record in SAM MM?
ISxplain difl'ercnt stages of inventory nranagement process"

\:'

l' .,,,,,

8a.

b.

GMG$$GffiffiMffi

6a.
tr.

7a.
b.

.:

What aie the different stag0s of supply chain integrd'tion?
Explain role of forecasting in a supply chain. Define demand forecasting and its importance.

/\n 
(10 Marks)

OR
What is supply chaiu restructuring? I-loll, supply chain restructuring di{lerent supply cirair-r

What are thc conditions under r.vhich revenlle management tactics can be eflective?
(10 Marks)

(10 Marhs)

iritegration and optimization. (10 )larks)
[xplarn role o1'lT in supply chain management. What are the fr-rtr-rre trends in terms o1-thc

)k:t)F*,F



USN

4a.

b.

5a.
b

C.

6a.
b.

June/July 2024
Plants

2LN{I.652

Niax. Vlar-ks: 100

(0J \larlis)
(()ll \l arlis)
(()lt \lrrrlis

Sixth Semester B.E. Degree Examination,
Renewahle Energy Power

Tirne: 3 hrs.

,:
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Note: lrrsHrer any I'-ll'li.ffull cluastiotrs, choositrg Oll:./hll qucstion./i'om artclt rrrrtrtrtlr-

Nlodule-l

I a. Wrrte the differcnce bettvecn t'cnewable cncrgli sor"lrces atrd ttottrcncw'abie cncrgv sotllccs.
(()(r llarlis)

b. \\irite the statistics of'
Solat' pou cr
\\'ind pou cr
Srnall h1'clro pori'crt. ituci

Iliontass (f3agassc) cogcnclation po\\rcr. cutlulativc aclricvcnrettts as ort i\lav 202.1 lls I)cr
iulbrrnation of ntinistry of Neu' ancl rcncrvablc encrgy. (()'1 Nlarlis)

C. E,rplain neeci {or nolco1r,cptiopal cnergy Sollrces. ( l0 Nlarks)

OR
2 tt. Writ a short note on Solar raclialion at cafih's sltrliicc.

b. With neat sl<ctch. cxplain st-urshinc tccorclcr.
c. With ncal skctclt^ explain pu-hcltotnctct'.

\l orllrlc:l
3 a. Definc the fbilor.r,ing tcnrs and clrau' ncat skcich lor cach tlcllnition.

i) Declination Anglc
ii) Zenith z\ngle
iri) Solar altitude Angle
iv) Surface azirruth Angle
r,) l'lour Angle

b. Dctcrmir-rc thc nunrbcr o1- <iay light

IL-atitudc - ]1"05'1.

1 l{) NIarks)

houls in Srinagar on -5'i' .lanLurrl' antl 5 
i' 

.lrr lr

(10 Narlis)

is storcrl in a soIar
(l{) \larks)
(10 i\'larks)

(0(r \lurlis)
(()6 \larks)

mill (2-biadcs onl)') iirr clcclricitv
((ltl )lur'lis)

( I {) Nlurlis)

oIt
Llxplain bricfly with tlic hcl;l ol'a linc diagrant. Ilotv titc solar cncrgv
pond.
With ncat sketch, cxplarn solal. cltintney.

N,Iodulc-3
List the six properties olrvind e nergy,

Discuss the problems associatcd lvilh rvittil po\\'er.

With neat skctch. Lrxplain horizonlitl aris u'ittd
gcucrat iou.

ott
What arc the advantages and disadvarttagcs of'[]iorllass'l
With a ueat sketch. explain construcrtion and u'orl<ing of'.Ianata tnocicl g<tbar gas plitttt,

( 10 \larks)
1of 2
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N'Iodule-.l
a. (irr c a dctailcd classilication o1'hyclrocle ctric pllttlt. (10 \'larks)

t. 'l-hc p1curr rnonthlv tlischalgc at a sitc is us shoun in tablc (Q7 (b) I)rarv thc hyclrograph ar-rd

llott dut'atiou cLlrvc.

Month [)ischur.gc ttr':ee l\'lo nth i)ise hur gc In' Sr-t

.lanuary 200 .lulv 200t)

Ire brurry ;1,50 ALigust 2-100

\1arc lt 600 Scptcnrbcr I 800

April 1 200 October r 200

May I 500 Noverttbcr 800

J une 1 600 I)cccn'rbct' 400
(10 \larks)

ll a.

b.

C.

()lt
i.:rplain the lilnclatrental characteristics ol'titlcs. (05 Nlarhs)

L-rsf thc arlr,anlagcs ancl disadvalttagcs ol'tvat c cllu'r5|) (05 Nlarks)

\Vith ncat sl<ctch. cxplain cloLrblc basin alrangcmcut of tidal powcr plant. Also lnention the

linritation of tidal cnergy. (l0llarks)

l0

i\'{otlu le-5
:t. \\i ith ncat slielch, crpiain prrnciplc o1'conve't'sion ol'gcothct'rtlal energy' ancl tlcrrtitlll thc

lrclviirrtages o{-geothclnraI encrqy ovcr other cucrgY lbrtls cttergy o\/cr otller cnergv fornls.
( l0 \larlis)

b. t-ist thc ciil.lcrent kinds olqeothcnrlal cncrsv soLrrccs ancl explain in dctail alty lwo.
(I0 NIarhs)

OR
a. \\'ith a ncal schcl)latic cl iagrarn. cxplain lLarrkinc O1'L-.C cyclc. Also lnenlion problems

iissociatecl ri'ith O l'F.Cl. (10 \larks)

b. \\rrrte a briel'note ort gcothcrntal statiorts ilt the tvorld. (05 N{arks)

c. Lrst the riisaclvantagcs of geotltcrtttal etret'gY (05 llarks)
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