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(0(r \larlis)
y2 r 4r)r) rs harltonic ancl

(()7 Nlarks)

hrnction 1(z) u hosc rcal

(07 ll.rrks)

(0(r \lurl<s)

(07 NIarks)

(()7 \lnrlis)

(07 }larks)

onto thc lloiuts \\' - I . i. -l
(06 \lurl<s)

and \\" plancs. (07 \larlis)

(()7 \Iarlis)

F'ourth Semester B.E. Dcgrce Exarnination, June/Julv 2024
Gomplex Analysis, Prohability and Statistical Methods

Time : 3 l-rrs. Mar. N{arl<s: l(10

Note: Answer any FIVE full questions, choosing OM lull questionfrom each module.!
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3a.

b

C.

4a.

N,Iodulc- I
Dcrivc Cauchy - Rientatnn equirtior.ts in Cartcsian lornt.
Shor.v that the Iiurction ., *- (sin x cosh y.+ 2 los x sinit y ) | (rr -
hencc find Atalytic {rrnction.

I

c. Vcli ly thirt r l.'(cosl()). r' , {t is ltatlttt,ltic. Ititrrl ltn ltnrlrtic
t'

part is u.

2 a. Dcrive Cauchy-Ricnlairn eqllat
b. Giveu 1(z) : r-i i iv arr analytic

/- ''

I',rt,t I-ii rrrrI
'r\ ' ,) l

c. Fincl an analytic iirnction lTz) :
u - \' : e'(cosy sin y)

OR
ior.rs in polar lornr.
lirnction and provc the following prollerty:

= l'(z) )'

Lr + iv. given

Discuss the transfirrmation vr, = "'. Sm*usfirrnr in z-plane and w-planc. ({)(r \rrrris)

Ilvuluatc L 
-^l -'.; ciz . where c is the crrclc I z .= 8. (07 Nlarlis)r t z- 2r( z - 5 )

b.

C.

t-1 t t

Evaltrate I (*' iy!z alone thc lbliolr,ing cLrr\.c,s:
J

7 .ll

i) The str-aight line y - r ii) The parabola y = xr.

oR
Find the bilinonr translbnral.ion tlrat maps thc poiuts z-- -1.i. I

respe ctive ly.

Discuss the transfiirrnatirrn \\ = z + 1. S,,..:lr, the transfbrnr rn z
/.

Statc and prove Ciauchy's integral ftrnnula.

Module-3
Find thc val ch th t thc fbllori,inLr tablc robabi iitv' distrrbution :ue ot K sll tt tltg [rthle I'cltl'Cscttls lt ltrttlc prrth;rhrlr

x: --1 -2 1 0 I 2 1

P(xr) k :k 3k .4k 3k ) l, k
Find the mcan ancl thc stanclard dcviatron ol' thc distribritiotr Also lincl P(x :, 1) irntl
P(- t -. x { 2). (0(, \ttrks)

rk5a.
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b. In a ccrtain thctory lr,rrning out razoL blacles, thcrc is a small chance o1-0.002,Ibl a bladc to

be dct'ective. 'fhe blacles are supplierl in packets of 10. tJsing Poisson dish'ibution, calculatc

rhc approrirnate nLrrrber ol packe ts contirin irtg i; nt defbctive ii) one defbctir,e

iii) tu'o r"lelbctivc blacle s in a consignnrcnt ol' 10,000 paclicts. (07 Marks)

c. iror.tl"re noltlal clistribr-rtion rvith rnr'an I and stanclard de'l'iatiort 4, calculate the tbllou'iug
probabilities:
i) P(r > 5) ii)P{rr1.-,1} ili)Piixi,3i (07 Nlarks)

(07 l\lerks)
x on V is 0.(r and
the cocfJlcier.rt of

(06 NIarks)

olt
6 a, A lnir coin rs tosscd thrcc tinrcs. Lct r cienotcs thc nunrbcr of ltcacls shori,itttt Lrp. Find thc

distribLrtior-r o1'x. Also flnd its ntcan I ariartcc attcl stanclarcl clcviatiorl. (06 N{arks)

b. An undcrgrorrnd mine has -5 pumps installccl ftir purnping out stonn watcr, the probabilitv of
any olthe pumps tailin{: cluring llte storu is li8. \\that is thc probabilrty that

i) At least 2 puurlts ti'rll bc u,orl<ing iil r\ll pLurps iiill be u,orking during a pttrticlllar stonn'.)
(07 NI a rks)

At u certain c,ity bus sto1t. thrce bLises arrivc'per hour ()n an riveragc. Assun-iing that the tirre
betu,ecn sLiccessivc arrivais rs er;lonentially clistribLrtecl. fincl thc probability'that the time

bclri,ccn tirc arrivals ol'st-rccessive buses is

i) less than I0 ntinutcs ri)at lcast 30 rttittLttes. (07 N'larks)

llulley. fit a lirrcrrl crptcsstott

e.

7 tt.

8 a.

If tr is the
F:a rbW

req u i red

st thc ibll
fbrce

Modulc-4
to lili a load W, L':ry rnass ot' ii

ri,in g cl ata

b. [rnploy thc tbrmula

ibllou,ing clata

o\ +o\ -o:_\,
2<),o,.

(07 NIarks)

to dctcnrrne tlre coelllcient of corrclatitln r. firr the

'I'he 
tangent o1'ti.rc lnglc 0 betli,ecn thc lincs olregrcssiori o1'y on I

thc standarcl tleviation o1'v is trvicc thc star-rclarcl clcviatior.r ol r.
con-clatior.r bctu,eg'r r and v.

and
tlnd

he lbnrr ),- u I br I crr lor thc tirlltru'ing tlrrta:

(06 NIarks)

tr. Obtain the iincs ol-rcgrcssion and hcncc flnd thc cocl'llcicnt ol-corrclation [br the firllor.r'ing

drta:

(07 Marks)

c. [:'it a cr-rrve cll'best fit o1'the lbrr]) .v - axb to tl-ic fttllon,ing dala:

nst tl.lc tollori,rn
W 50 10 100 r20
F t2 15 tt 25

o \\1

x: 92 89 a/ 86 8l 11 11 6l 53 50

Y: E6 6J 9t 11 (r8 85 52 E2 )t 51

OR
Irit a second-cleglee parabola in t
x: r.0 1.5 20 2.5 3.0 3.5 1.0

v: Lt 1.3 1.6 2.0 2.1 3.4 .1.1

x: I 3 1 2 5 B 9 r0 l3 15

v: 8 6 r0 8 t2 t6 1(r 10 32 32

x: I 2 -) 1 5

v: 05 2 4.-r 8 1f i
t:-)

2 o1'3

(07 r\Ia rlis)
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Module-5
Thc joint probabrlity flnction 1ol trvo ciiscrclc ranclon.i variairles X and Y is u.ir crt bv

fix.y),,= c(2r'v) u'hcrc r aud v can assllnrc all intcgral valucs sLrch that 0': x ! 2 anil

0 < y { 3 and (x. 1,) 0 othcru ise .

Find i)l'hevalucofconstantc iit P(X-2. Y' l) iii) P(X>l, Y<2) ir')P[(x t y)< 1l
(t0llarlis)

Defrne'l'ype-l ancl 1-ypc-ll errors. A coin r,r,as tossed zl00 tinrcs and retrLrnccl Ireads 21(r

tirncs. Tcst the hvpothcsis that the coin is unbiase:cl. (10 )larks)

OR
l0 a. The litb tintc of'clcctric bulbs 1'or a ranclonr sarrrpling o1'l0fiotn a largc shipmeut gave the

lollolving clata:

b.

Iteln I 2 -) 4 5 6 1 B 9 10

Li1'c in '1 000s o1-hrs 4.2 4.6 3.9 4.1 5.2 3.8 3.9 4"3 ,4.4 5.6

Clan u,e acccpl the hl,pothcsis that thc a\cragc lif-e tirre o1-buil.s is -1000 hrs

A joint distribLrtion is sjven b-v thc lbllouine table:

Y
X

-3 ) 4

I 0.r 0.2 0.2

3 0.3 0.1 0.1

Find the nrarginal distribr-rtion olX ancl Y cvalttittc Ltr. !Lr,, or, or'.

**,k>k*

(10 )larks)

(10 \larks)
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(()ti )larlis)
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a.

b.
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Fourth Semester B.E. Degree Examination, June/July 2024
Applied Thermodynamics

J-ime: 3 hrs. N,lar. lVlarl<s: 100

Note: y'4,rryer olt: I;lLtE /illl qttr.stitttts, t:fiortsirtg 0,\t [,./hll qucstion.fi'unt cuch rttoilulc.

Nt orlu lc- I
Dcrivc i.11r cxl)rcssion lirr thct'ntirl c1'1 icicrtc-v ol'Otttt cyclc.
CalcLrlatc thc pcrccntagc loss in the idcal cl'f icicncv r.r['a dicscl
ratio 1ul. r1'the lLrcl cul-ol'f is clclayccl fl'ortt .59'i, ttt $0,'i,.

c. Describe the phenonrenon o|dctonation in SI etrgine.

cletonatio n.

olt
2a.

b

5a.
b.

Classitl, thc lC [:rngincs. ({}(r \larlis)
In a tesl o1-a 4-strolie, -1-cylinclcrs crtginc 75 rntu bot'c. attd I00 tntl strol<c^ thc lirl1orr'irrr

rcsults rvcrc obtaincd at lirll tlirottlc a1 a corrstarrt spccd arrri constant lircl sLrpplr,(r kg,h, Il['
ti,hen all c_vlinclcrs arc tvurktrrg is r..r (-. l<W ancl u'heIr c,r,'linclcr No. I ctrl-olLt js II I li\\'.
cyl indel no.2 cLrt-out is ll 0l li\\'. cvl inder tto..l clrl-out is 10.88 1<\\'. cvltrtrict'tto.-1 cttl-ottt is

10.66 kW. Il-the calorillc valrrc ol-fucl is.\16(X) l<.l,lig altcl clearat.]cc voiunrc is 0 00 1 rtr'.

Clalculate (i) Mechanical cl'flcicncr' (ii) Inclicatcij thenral clllcicncr' (iii) ,'\ir slal(llrc1

e f'ficienc'y. (t)ll \larlis)
c, Ciorlparc Otto and Dicscl cyclcs fbr constrnL nrrrn.r.tuttt [rrL'ssllre and heat suitplicd u'rth P-\r

and T-S c'liagrams. (0(r \larlis)

Nlodule-2
l.t. Erplain horv thc rchcating u'ill impror,e the spccilic oLrtpr:t o1'thc llral,ton cvclc. u,ith T-S

diagram antl also girrc rcason lirr t'cdLrc{ion in thct'rnal cf'f icjcncr'. (I0ll:trlis)

expansiou proccss. (10 \larlis)

oR
a. With neat skclch explainrng tlic u,orking olRanr-.Iet ancl tvrite the advantagcs ({llt l\lrrlis)
b. II tr gtts lrrrbinc llrc corrrlrr.'ssrrr' lrlkCr itt ltir lt il tCtttl)cltlltlt'r- trl' l i ( lirtJ Lr)lllnl'.::r's il [()

four tintcs thc initial ltressllrc u'ith an iscntropic cfiicienc-v o1'829i,. 
-l'hc air rs thcn prtsscci

tlrrough a heat e xchanger hcate d bt thc tur Lrrnc erhar-r-st bcfirrer rcachittg conrbustton
chantber. The cfltctivcltcss oI lrcirt cxchanger is 0.7E. 

-l'he tnarinrttnr t( ntlrcl,rtttrc :tllcr

col.lslant pressLll'c ctrnrbLr:titrrr is (r0{ ) ('and the cl'1 rcicncv ol'tlte trrrbinc is 7()0.'i,. \cglcc:t all

losses and wolking fluid throLrghoul the cy'c)e har.'ing charilcteristic o1'air. Ijitttl thc

b. A (ias tLrrbini: unit has a prcssul'c latro (r: I arrd nra\iinLlnl cr,clc tcnrpcralLlrc ol'(r 10 (' 'l'hc

isentropic ctllcicncics oi' thc conrprcssor ancl lurbinc arc i).8() arrd (),81 r cspcclir clr,.

Calculatc the ltouct' output. 
-l'he air cntcrs thc conrllessol ai l5 ( irt thu r'.rtc o1' 1(r kgr5.

l'akc Cp : 1.006 l<.lrkg^ 7 .- l.-1 1o:'conrprcssion proccss ancl C]r, ' 1.1 I l<.1,1<g, 1 1.i-ll lirr

elliciency of'thc cycle. "fal<c (-1,'. 1.00.r+5 k.l/kuK. 1 - 1.'1.

Ntodule-3
Whal arc thc clt'au'bac-l<s o1'Cat'not cyclc as a rcl'crctlcc c-u-cle'l

Explain rvith T-S diagranr thc cf'ltcts o1-prcssure ancl tcmpet'alllre o11 thc l{anhinc c1.'clc,
(06 \larlis)

1o1'l
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.,\ stean.r po\\'er plant operating on llankine cvcle gets stean'l at zl0 bar and dry saturatecl.

,\i1er doirrg u,orl< stcanr is erhaustecl at 0.30 bar. I1'the steam llow r'ate is (r0 ltg/s deterntine
(i) Puurp u,orl< (ii) 1'Lrlbine work
(iri) Cy,cle e['llcicncv (ir') I lcat flow' in tltc condcnser.

()tt
\\'ith a soircuraticr rnd -l'-S 

diagraur. crplain lhe r'vorking ol'rchcat
dcclucc an cx1-llcssion lbr cycle cl cicncv.

tl.

it. Dern'c an cxpressior.r

cyc Ic.

a. Dc['inc thc follclri'rng :

(i) Dry bLrlb tcnrllcraturc
(iii) Relativchr-rrniciitv.
(r,) Dcgrcc o I'salr-rla1ion.

(ii) [)eu' point lcn]pcratlrc.
rir ) \l.ce illc lltrrtliditr.

(10 Nlarks)

vapolu' power c),clc ancl

(l{) \Iarks)

(10 Marks)

A sinrplc Ranl<iuc cvclc \\,orks bctrvccu l)rcssurcs lij bar ancl 0.06 bar', the initiirl cor-rclition

ol'stcarr.r bcing dry saturatcd. ( alcLrlatc thc cycic cl'liciency, r.r'ork ratio and specitic stean-t

consLrn'rptiolr. ( l0 \larks)

N{od u le -.1

b. ,\ Llcll-Colcman ltcliigcrator opcratcs bctw'ce:t"t pressLtrc litnits
drau'n l}om thc colci chamber at 9'C, contpressed and thcn it

cntclir-rg thc erpansion cylindcr. Expansiou artcl comltt'ession
('llculatc thc theoretical C.O. P rti' tirc- sy-stcll. l-akc
Ci, - g.7l6l(J,'kgl(. it '" 0.287 l(JikgK.

tirr (l.O.l' ol an air reil-igeration systcm i,r,orking on I{cvcrsecl Carnot
(10 NIarks)

ol' I bar anci 8 bar. r\ir is

is coolccl to 29'C. befbre

f,.,llor,r lltu lltrt I'\'r " . ( .

(,'p 1.003 KJike K,
(10 NIarks)

OR

b. Au air conclitioning systcnr is clcsigncd uncicr thc lollorving conditions:
Outtkror conditiorrs - l0 ( [)l]T rinr-i 75'l'i, I{il
Il"cclurrccl incloor conclitions - ll (' Dll-l' and 70'rl, t{ll
,.\nroLrnt of frce air crrcLrlatccl -' 3 rlr,,scc.

Coil dcw point tenlperatLrrc - l4 'C
'l'hc rcquirccl coniiition is achisccl llrst bv cooling anii clehumidiilcr ancl then by'heating.
['rlcu]atc : (i) -I'hc 

capacitv of'thc' cooling coil in lone s

(ii) -i'hc clpacitl'o1.the heatirrs coil in kW.
(iii) 'l'hc llnoLlnt ()1'\\'alcr vlllour t'crttovctl in kg,/s. (10 N1arks)

\I odu le-5
lu. Explain thc operalion ol singlc stagc. srnglc acting lcciplocuting eonrprL'ssor u,ith P-V

diagranr. Assunre no clcaranc.-. ((|ll Nlarks)

b. What are the atlr"antages ol- tuulti-slagc cor'tprcssiort'l (0,1 Nlarks)

c. A rrLrltistage courpressor is to be clesigned to elcvate the prcssulc fi'om I bar to 120 bar such

Lhat thc slage pressLll'e ratio u,ill not e.xceecl .1. l)ete t'ttiine
(i) NLrnrbel ol'stage s (ii) 1:.ract l)r'css\u'r' r'i.rtir) . (iiil lntelrnedialc pressures
(ir ) l'hc minitnr"rnr llo\\,er requilecl to conrllrcss l5 nr'r'nrin ol'licc air. l-akc n: 1.1.

(08 Nlarlis)
ot{

a. Derive an erprcssirln tor pressLrre ratio r.r,[rich sives maximLrnr clischarge throuqh the nozzle.
(10 NIarks)

b. lixplain dilferent tvpes ol'stearr nozzles. (0,1 Nlarks)

c, ln a stcan'r nottle, the steant erpands iiorl 4 birr to I bar.'fhe initial velocity is 60 tn/s and

thc irritial tentperutulc is l0() C. Dctclminc thc cxit vclocity of the nozzlc e1'liciency is c)2oi.

(06 Nlarlis).l;:''

l0
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b.

4a.
b

(08 IIarks)

c. Stream fr-rnction is givcn b1' r1i = 2xy I)ctcr-rlrinc \\,11ether thc flow is possiblc or llot.
(0,1 I,Iarks)

NIodrr Ic-3
5 a. What rs a Venturimetcr'l Derivc alr cxprLrssion firr thr: cltscltargc throLrglr tt Vcnlttrimctcr.

(08 )Iarks)

b. An oil of sp.gr. 0.8 is ljowing tll'ough a vcnturirlctcr having rnlet diattteter 20 cm and throat

diamcter l0 gl. 'l'hc oil-rncrcLrry dil'{erential nlallolrctcr shorvs a reading ol' 2-5 cm.

CaicLrlate the ciischarge o{'oil through thc horizorrtal venturitleter. -l'akc Ca:0.98.(08 N{arks)

. Dif{'crcntiatc bcti,r,een .

(i) Streant lirnction ancl velocity potcntial lirnction. (ii)Strcanr llnc artcl stcak lrne.

(iii) Rotatiorral and lrrotational llon'. (iv) I-amirrar and 
"l'urbr.rlcnt florv.

the block if its size is 2rr x 1m x 0 Str

ott
Derivc the continuitv cqLration lirr thc 3-D 1lou,'in Cartcsiart co-orciinatcs.

GBG$ $GHEME
18ME43

(Otl IIarks)

(08 }Iarks)

Fourth Semester B.E. Degree Examination, June/July 2024
Fluid Mechanics

Time: 3 hrs. Max. \,'larl<s: i00

Note: Answer nny FIVE.full questiorrs, c'hoosirtg ONE.lirll questiotr.fi'om each ntodule.

N'IoOrle- l
1 a. De Ilnc the lollowiltg tcntls : (i) Surface tcnsion (it) Kincttiatic r iscosity

(iii) Corlpre ssrbiiity (ir ) Capillarrty (08 llarks)
b. -fhe dynarnic viscositt, ol'an oil, r-rscd litr Iubrication hctr,i'cen a shalt anr] siecvc is 6 poise.

'lhcsha11 isoIdiarneter0.4ntanci rotatc:sat 190rpnr.CalcLrlatethepowerloslinthcbcaring
lor a slcevc length of 90 rnnr.-l'[re tlticl<ncss ol'thc oil I-ilnt is 1.5 tltnr (08 NIarks)
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(04 I{arks)

(04 IIarks)

L)crive an cxpression lor the dcrpth o['ccntre ol'prcssitre flonr licc sttrlhcc of- liqLrid of an

inclined planc sLrr{hcc sLtbtnet'gccl in thc: liqLtid. (08 NIarks)

c. A rectangLrlar planc sr:rfiicc 2 rrt ri,rdc ancl 3 nt clccp lies in t,,'atcl'iti sttch a way that its plane

makes an anglc oi'J0" with thc fice surlace ol n,atcr. l)etcrnrjnc thc totiil prcssure and

posrtion olcentre o1'prcssLrrc lvircn thc Lrppcr edge is 1.5 nt bcloiv the licc rvatcr surlace.
(0ll i\'larks)

N'I oclu le-2
3 a. Deflne : (i) l]uovancy (ii) Ccntrc o1.]:]uoyancy (iii) Mcta-centrc

(iv) Mcta-centric hctght (08 llarks)
b. trrnd the volurne o1'water displacecl and posilion o{-centre o1'buoyattcv lbr a woodcn block

o1'r,vidth 2.5 m and o['dcptli 1.,5 m, when it lloats horizontally in rvatcr. 1'he dcnsity ol'
wooden block is 6,50 kg/nt' and rts length 6.0 m (0,1Marks)

c. A block of wood of specrl'ic gravit1,0.7 llclats in r,vater" Detcrtninc the tncta-centric hcight o{'

c. -fhc right lrmb of a sinrple tj-tLrbc manorlrctcr containing ntcrcury ts opctt to thc attnosphcrc

rvhilc the le 11 limb is cronnectccl to a pipe in r.r,'hich a llLrid ol's1r" gr.0.9 is flou'ing. Thc ccntre

o1'the pipe is l2 crn belou'thr: lcvel o1'nrcrcurf in thc right lirnb. lirncl the pressLrrc ol fluid
in the pipc ilthe drl'f-crencc ol'ltrercltl'y lcvcl in the triro liltrbs is 20 clll

Definc tlre lirllorving : (i) I'u,nl pr*rrr.,,lJl{ (ii) Ccrrtrc ol'pressrtrc

I ol'2



C, A pitot-static tr-rbc is Lrscci to nreasure the

hcaci is (r nr anci 5,1x1ig prcssure hcircl is
co-elllcicnt o1'tr-rbe eclual to 0.98

18M843

vclocity o1'\\,ater in a pipe. The stagnation pressure

5 rn. CalcLrlate thc vclocity of flow assuming the
(04 Marks)

OR
I)cfinc I{cynolcl's nunrbcr. What is its sigrrificance'J l.ist the characteristics of laminar flow.6 a.

Ir A l'lLricl ol'viscosrty 0.7 NSinrr ancl s1:ccilic gravitv I

ciianrctcr-100 nrnr.'l-hc rlarinrunr shcar stress at titc
(i) I'he pressLrre graclicnt. (ii.1 Ihe ilveragc vclocity

A rough pipe is ol'rlranrctcr 8.0

than the vclocity at a point I
roLrghne ss.

(08 Ntarks)

-l rs llovving through a circular pipe ol
pipc r.r'all is given as 196.2 N/m'. Find,

1iiil t{cynold's number of the flow.
(08 Marks)

a point 3.0 crn f}om wall is 30% more
I)etcrmine the average height of the

(04 N{arks)

(08 NIarks)

(08 NIarks)

I . 15 kg/mr. If rhe

8a
b

l;

C.

b

OR
10 a. \\/hat is CFD'l lrxplain thc ncccssily ol'Clr'l)

b. l-ist thc rdvantagcs" disar-lvantage s ancl applicutions ol'[]tiD.
c. \\irrtc shorl nole on "l:ngineering philosophy behind CIrD.

,t+>1.+*

2 ol'2

crrr I lrc r e lrre it) ut

ellr ll()nr lti1te uirll

i\,t od u le -:l
I)cf inc l.ili lbrcc anr-1 clrag lbrcc Also dcrrvc their erpressions.
l)clrnc: (i) l.anrinar lroundar\, larer-. (ri) I urbulcr]t boLrt'iclary layer

(iii) l-arninar sub-lavcr (ii,) [3oLrnilary' laycr thichncss
A I'lar plate 1.,5 rrrr l -5 nr rnoves al. 50 ktrlhout in stalionar),air ol'dcrttsitv
co-cllicient of drag ancl lrli ar.c 0.1-5 and 0.75 rcspcctivcly, clctcrnrine:
(i) "l'hc lifi lbrce.
(ii) 1'he clrag Iorce.
(iii) 'l'he resultant lbrce.
(iv) 'l'hc polr,cr lctluirccl to l<ecp 1]ls plirtc in nrotrr-rtt

(iR
I :.xp la i n tl inrcns io nu I hrr nrogcnc ity rv' ith crar n p les

De i.inc simrlitucle anci ex1;lain thc lirllorving
(i,y (icorrctric sinrilarity (ii) Kincntatic sinrrlaritl' (iii) Dynamic sin"rilarity (08 Marks)
'l'hc rcsisting lorcc (lt) ol'a supersonic planc during flight can be considered as dependent
Lriron the Iength o1'rhe aircrali (/), Vclocity (V), Air Viscos,ty (p), Air density (p) and Bulk
nrodLrlus ol'air (K) Irrprcss the ltrnctional relationship betr,veen these variables and the
rcsisling lorce. (08 Marks)

NI oti rr ir'-5
l)cl'inc (r) N4aclr nunrbcr' 1ri) Nlach cone iiril Zone ol.action (iv) SLrper-sonic flow

(04 Nlarks)

l)e f inc stagrratiorr lrropcrtics Obtain an cxlli'cssion lirr stasnation prcssLrrc of a compressible
l'luicl rn tcnrs of Nlach nuniber attd pressurc. (08 Marks)

A pro.lcctilc travcls in air o1'prcssLlrc 10.1043 N,'cnrl at l0 C at a spcc(l of 1500 km/hour.

I:incl thc M ach nurnbcr and N4ach ar.igle. 't'alie K : I zl and R : 287 Jikg' K. (08 Marks)

(04 NIarks)

(04 Marks)

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

i-i .
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Max. Marks: 100

(04 Marks)
(08 Marks)

(20 Marks)

USN

Time: 3 hrs.

a. Distinguishbetween:
i) Mechanism and Machine ii) Higher pair and lower pair

,' I ' I : al,-b. Find the clegrees of lieedorr fbr the kinematic chains shown in the Fig.Q. 1(b).
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Fourth Semester B.E. Degree Examin,{;tfm;'f"ne/July 2024ter lr.lr. l,regree flxamrn,glrcn, J

Kinematics of Mg'c.hines
... . ':

Note: Answer any FIVE full questions, cltoosing Ol{E fill question from euch motlule.

Module-1
Distinsrrislr hetween: ?*s

F-ig.Q l(bxiii) t'ig Q l(bXiv)
c. Explain inversions of mechanism. With neat sketch explain the inversions of single slider

crank mechanism with applications tbr each inversion. (08 Marks)

OR
a. Sketch and explain Peaucellier's straight line tnechanism and prove that it can trace a

straight line. lo N[arks)

b. ln a crank and slottecl lever quick retllrn mechanism, lhe driving crank length is 75mm. The

distance between the hxed centres is 200mm and the length of the slotted lever is 500mm.

Find the ratio of the times taken on the cutting and idle strokes. Determine the effective
(10 Marks)stroke also.

connecting rod and acceleration of slider C.

OR
What is Coroli's cotnponent of acceleration? Explain with a neat sketch' (06 Marks)

In a for.rr bar mechanism ABCD, AD is I'rxed and crank AB rotates at a uniform speed of
300rp6i in anticlockwise direction. Lengths of various lir-rks are as follows: AB : 20cm,

BC : 30crn. CD : 32crn and AD : 60cm. When the crank AB has turned through 60o,

locate all instantaneolls centers ancl flnd the angular velocity ol'link BC- (14 Marks)

1 of2
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Module-3

In a slider crank mechanism, crank radius is 100mm and connecting rod length is 500mm.

The crank rotates in the counter clockwise direction at an angular velocity of 15 radisec and

angular acceleration of 1l5rad/sec2" Find the acceleration of piston and the angular

acceleration of connecting rod when the crank is at 60" from inner dead centre. (20 Marks)

OR
Derive the Freudenstein's equation for four bar mechanism. Also explain the function
generation for four bar mechanism. (20 Marks)

Modulc-4
Draw the prolile of a cam operating a knife edge follower fi'om the lbllowing data:

i) Follower to move outward through a distance of 20rnm during 120" of cam rotation.

ii) Dwell fbr the next 60o.

iii) Return to rnitial positron during nex[ 90o.

iv) Dwell for the remaining 90o of cam rotation.
The cam rotates at 500rpm in clockwise direction. The minimum radius of the cam is 40rnm

and the line of stroke of the follower is ofl.set 15rlm from the axis of the fbtt cam.

Displacement o1'the follower is to take place rvith unilorm acceleration and retardation

motion lor both outward and retum stroke. Determine the tnaximum acceleration during

outward and retutn stroke. (20 Marks)

OR
Draw the profile of a cartr operatrng a roller follower with the fbllowing data:

Minimum cam radius : 25mn1 Lift : 30rnm, Roller diameter : 20mm. The cam lifts the

follower lbr 120" with SHM {bllowed by a dwe ll of 30", then the lollower iowers down

during I 50" of the cam rotation with unifonn acceleration and deceleration, followed by a
dwell period. lf cam rotates at a uniform speed of 150rpm in clockwisc direction. Find the

maximum velocity and acceleration during. return stroke. (20 Marks)

Module-5
9 a. Derive an expression for the minimum number of teeth on pinion to avoid interference.

(08 Marks)

b. The lollowing data relale to a pair ol'18' involute gcars in tttesh:

Module: 8mn1, Number of leeth on pinion: 15, Nutnber of teeth on gear:45, Addenda on
pinion and gear is 1.1 module. Find:
i) Number of pairs of teeth in contact.

10 a.

b.

ii) 1'he angle

respectively. If the arm at l20rpm in the anticlockwise direction about the centre of
ermine the speed of gear B. lf the gear A instead of beingthe gear A wlrich is fi

fixed, makes 25Orpm clockwise direction, what will be the speed of gear B? Oz Marks)

>k****
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8

and is.lust leaving the contact.

OR
Explain different tlpes of gear trains.

(12 Marks)

(08 Marks)
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Mechanical Measuremqffi land Metrology
:$r '':!l

Time: 3 hrs. :u,**t.i . &#r" 
Marks: 100

Note: Answer any FIYE full questions, @irfrg ONE full questiow$*ti{ each module.

Nlodule-l
1 a. Define Metrology. State and explain the objectives of metrology. (07 Marks)

b. Explain with neilssary sketchihe imperial standard yard. Highlight the significance of Airy
n^rnl q i08 )larks)

o
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1,. 1
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hx
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>a
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EO
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\,<
JGi

o
-7

o

c. A calihrated rnetre end bar has an actual length of 1000.03mrn. It is to be used in the

calibration of two bars A and B each having a basic length of 500mm when compared with

the metre bar Ln * LB was lound to be shorter by 0.0002mm. In comparing A with B it was

fbund that A was 0.0004mm longer than B. Find the actual length of A and B" (05 Marks)

OR
2 a. Explain with necessary sketch the sine bar and sine principle. (07 Marks)

b. Explain with necessary diagram the use o1'sine bar to determine unknown angle. (08 Marks)

c. With necessary sketch explain the working principle of Vernier bevel protractor. (05 Marks)

3 a What is Fit? Explain with necessurydffie diflerent types of Fils. (10 Marks)

b. Differentiate between hole basis system and shaft basis system. (04 Marks)

c. Calculate the Iirnits oltolerance und ullo*rnce fur a 25mm shaft and hole pair designated by
106 Marks)llsdv

points"

TMM"

rr' Fas

OR
4 a" Define Comparator. Give the classification of comparators. (04 Marks)

b. Explain the h"rnctional requirements of comparato.rs- (04 Marks)

c. Explain with neat sketches the working of lollowing comparators;

i) johnsons Microkator ii) Solex pneumatlc gauge' (12 Marks)

Module-3
5 a. What is Best size wire? Explain threiwire method of measurement of effbctive diameter'

(08 Marks)

b. Wrth necessary sketch explain the measurement o1' gear tooth profile using gear tooth

Vernier caliper. o8 Marks)

c. f)efine Addendum Dedenclum, tooth profile and pitch circle. (04 Marks)

OR
a. With a neat sketch, explain the working Toolmaker's microscope. List the applications of

(08 Marks)

b. List the major tlpes of errors of spur gear. (06 Marks)

c. With a n...rruri sketch explain ih. *.utr,r.ment of major diarneter of a screw thread using

bench micrometer. (06 Marks)

I of2
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b.

Module-4
What is measurement with the help of block diagram explain the gcneralized

system"

Explain with a neat sketch the working of Cathode Ray oscilloscope.

OR
E,xplain the inherent problems present in mechanicalmodifying devices.

l)efine error. List arrd explain clifferent types of errors.

t.ist the eletnents ol rttechanical lransducer.

18ME468/18MEB406

measurement
(10 Marks)
(10 Marks)

(08 Marks)
(07 Marks)
(05 Marks)

the working of
(12 Marks)
(08 Marks)

8a.
b.

9a.

b.

List dillerent methods of
Mc Leod gallge.

With a neat sketch, explaitt

str

2 ol2

10 a.

b.

c. ExplailL with neat sketch the wheat stone bridge arrangelnent fbr strain measuretnent.
(06 Marks)

+****


