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by redLrcine to ccheion lornr. (07 ]tur.lis)

.)

Irourth semester B.B. I)egree Examination, July/August zazz
Additional Mathenratics - llI'I'rrne: 3 hrs M:rx. Maliis. 100

Note: Answer any FIVE Jltll questions, choosing ONE Jirl.l question Ji.ont euclt ntnr{u[e.
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b. LJse caylev-llamiiton theorenr to llnd the rnverse oi'a nratrix

a

Solve the fbllowing system of eqLrzition of Gar-rss Elimination rrcthocl
x*y*z:9
x-2y*32=8
/v + rr -, 

- 
IL  I y * /, - )

otr
'l'est fbr consistcircy and solve
-5xr +x, * 3x: :20
2x1+Jar+2x:=18
3x1+2yrtx;:14.
Iirind all the Eigenvalues of the rnatrix

A-

2

c. Irind tlre rank o1'thc n.iatrix A =

ule-2

r j -3
)Ar

(07 l lrr rl, s )

(06 ),larlis1

(07 l,l a i'l'r )

(07 )lrrr-li:;)

(06 )'llrlis)

(07 Illrlis)

(07 Ilurlis)

(06 )'llrtis)

(07 \larlis)
(07 tr'lartrr)

J

2

5

Mod

Jc1

b

C,

Sorve 
d i-2q{ +4U-8v=odx' dx- dx -)

Solve y" - 4y'+ I 3y = cos 2x .

c r . cl y .d-v dy j)otve ----+2--+ + '*x'.
clr' dx- clx

on
? Solve by the metlrod of variation of paranieters, y,, - 2y, + y: e*.lo_e.rb. Solve by the methocl of undeterrrinecl coet1-icienis (Dl + l)y : sinr.

,l
c. Solvc 9+ - 4v = 3' .

clx -
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(06 \'larlis)
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5

Modulc-3
a. liir-rcl thc L-aplace transtbrm ol' cost x cos2t.cos3t
b. Irind thc Lilplace trarrsfbmr of er' sin5t.sin3t.
c. lrind the l-aplace transform of tr sint.

17MATDIP4l

(07 Marks)
(07 Marks)
(06 i\{arks)

e-'' f (t)dt

(07 Marhs)
(07 Marhs)

6a

C

9a.
b

C,

l0 Lt.

b

C.

OR

lf (t) is a periodic firnctior.r of period T > 0, then prove that L{f (t)}= , + i
l-L 

o

b. Irind thc I-aplace translorm ol(t): Esinwt,0 < t < nirv having period r/rv

lixpress f'1t1=

cost 0<t<n
cos2t x<t<2n as a untt step firnction and hencc fir'id its Laplace

cos 3t

transform. (06 Marks)

Module-4

7 a. Irincl the l-aplace of
(s-lXs+l)(s+2)

(07 tVlarks)

b Solve y"'-t2y" -y'-2y =0 givelr y(0) : y'(0) : 0 apd y"(0) = 6 by Lrsirlg L,aplace

trans Ib rnt (07 Marks)

(06 Nlarks)c. F irrd. i- r
[ ]s+2 It_t

Itr-z)(s+ll-]
OR

8 a. lrind L ricot I(s / a)] (07 N,tarks)

b. [:nrplov l.aplace transfbrm to solve the eqLration y" + 5y'+ 6y= 5e2*, y(0) -- 2, y'(0): I.
(07 Marks)

(06 Nlarl<s)c, Fincl thc inversc Laplace transfbrrn "f f"*[4]
LS-4] I

Module-5
State and prove Bayes theorem. (07 Marl<s)

Prove tlral
P(AulluCl) : P(A) + P(B) + P(C) + P(AnBnC) - P(AnB) - P(BnC) - P(CnA). (07 N{arl(s)

A paiL of'dice is tosseci twrce. Find the probability of scoring 7 points

i) Oncc ii) atlesat once iii) twice. (06 Nilarks)

OR
if A anci B are tvvo events having P(A): t/2, P(B): 1/3 and P(AnB): l/4 compr:te

i) P(Ai Fl) ii) P(B/A) iii) ptn I n). (07 \llrl<s1
'flrree nrachules A, B and C produce respectively 60uk, 30%, l0% of tlie total number of
items of'a lactory. 1-he percentage of defective outpt"tt of these machines are respectively

2ol,,3ol, ancl 4u/o. An item is selected at random ancl is tbLrnd def'ective. Find the probability

that thc itenr was procluced by machine C. (07 Nllarl<s)

ln a school 25olt ol' the str-rdents lailed in f irst language, 15% of the students failed in sccond

langLragc ancl 10% olthe studerits failed in botl-r. lf a student is selected at random fir'rd the

probability that.
i) tle tailed in I-rrst langLrage if he hacl 1ailed inthe second language.

ii) IIe Ihiled iu second langrrage if he had fuiled in the {irst langLrage-

iii) I-le lailed in otther of the two langr-rages. (06 N{arhs)

,< * ,k >F >1.

2 o1'2
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Fig.Qs

I oi2

(06 I\{arks)
(06 Marks)
(08 Marks)

s

\l od u Ic-2
In a fbur bar ntechanisnr ABCD, AD is l'rxed and crank AB rotates a|200 rpm in clocku'ise

direction fl{elbr Fig Q3l . The dimensions of versions links are as follows:
BC : AD : i50mm. CD : 80ntm. AB = 40 mm.
(i) Find angLrlar velocity of link BC and CD
(ii) Find angular acceleration of'link BC and CD

Fig.Q3 (20 Marks)

OR
a. State atrd prove Kennedy's theorem. (88 Nlarks)

b. E,xpiain the pror:edrtre to construct Klein's construction to detennine the veiocity ancl

acccleration of slider crank nrechanism in which crank is rotating r"rnifonnly. (12 Marks)

N'Iodule-3
The fbur bar rnechanisrn ABCD is shown in Fig.Q5 which is driven by link 2 at

\\,2 : 45 rad/sec collnter clockwise. Find the angular velocities of links 3 and 4 by using

complex algebra rnethod. Take AB: 100 mm, CD: 300mm, AD :250mm,
c

ro'



6 a.

b.

a.

b.

Define Pitch circle, Circular P

Obtain an expression for the

rr"roduie" (08 h-Iarks)

on pinron to avoid intert-crences.
(12 NIarks)

7
Pitch and

number of tccth

8 a. Explain with ncat
(i) Single gear tram
(iii) Iteverted

b" The arn'r of
carrtes two A
the arm about

speed the

10 a.

OR
n.nrr" the following terms related to cam:

(i) Lift (ii) Dwell (iii) Pressttre angle (iv) Base angle (08 N'ltrks)

dUtuln expression for clisplacement, velocity and acceieration for a flat facecl lollower in

contact with circular flank of a cam. (12 Nlarks)

*+**x

9

b.

2 of 2

17ME42
I

OR

Derive Freudenstein's equation for slider crank tnechanism' - 
(08 Nlarks)

Design a four link mechar-rism if tl,e tnotion of the input ar.rd outpttt iinks are governed by a

;;.;:;;r:^,:i""a x varies fiom 1 to 4. Assu,re 0 to 'ary 
iiom 30" to 120o and $ liom 60'

tol30o.Thelengthofthefixedlinkis30nlm,lJseChcbycllevspacingofaccura.llRljlll

lc

,+{

Fig.Q8(b) (12 N'tarks)

Moclule-5
Draw the profile of a cam to raise u;lu.:ith SHM through 40m* in 1/4'r' of revolution,

keep it fuily raised though 1/10'h revolution and to lorver it with uniform acceleration and

retardation in l/6tl' revoli,tion. The valve rentains closed cluring the rcst of thc revoltition'

The diameter of the roller is 20rnm and rninin"rum radius of the cam to bc 30nrm. The axis of

the valve rod passes through the axis of cam shafl. The cam shaft rotates at 360 rpnr

clockwise. Determine maximum velocity and acceleratiott of the following during otttstroke

anri return stroke. (20 Nlarhs)
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(i) Stiochion"retric air (ii) Excess air (iii) Air-fuel ratio
(iv) Enthalpy of'tormation (r,) Conlbustion etficiency (10 Nlarks)

b" A {irel htrs lbllorving cornposition by mass. C *82%, Hz- 13'%and remaining is oxygen.

Calcurlatc the mintrnum air reqnirccl per kg of fuel for its complete combustion. Also

calculate mass of product of combustion per kg of fuel. (10 Marks)

OR

I of 2
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Fotrrth Semester B.E. Degree Examination, July/Augvst 2022

Applied Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full questiois, choosing ONE full questioi from eoch module.
2. (lse of'therruodynamics data handbook is permitted:'"'::"..:

Module-I
I :r. With thc help of P-V and T-S diagrants, clerive an expression fbr the air standard efficiency

of-diesel-cycle. (101\{arks)

b. Ar-r air standard diesel cycle has a cr)lltprL-ssion ratio of l8 and the heat transferred to the

u,orking fluid per cycle is 2000 kJ/kg. At the beginning of the compression stroke, the

prcrssllre is i bar and temperature is 300"K. Calculate the thenlal etliciency. (10 Marks)

OR
zt. \\rith a neat sketch, explain the rvorking principle of Rarqet engine. (10 Nrarks)

b. A gas turbinc pleurt works betrvccn the teurpelature limits of 300"K and 1000'K and a
prcssrrre of I bar and 16 bar. Thc cc'rr-npression is can'icd out in two stages with perfect inter-

cooling in-betr,vecn. Calculatc the nctpou,er of the plant per kg of air circulation.
(10 N'Iarks)C, - I hJ/kg'K; I : 1.4 for air'

,. Di:crr:s tirc cllfet.l : 
\lorlrrlc-2

(i) Conclenscr pressurc (ii) Boiler pressure perfonnance of Rankine cycle. (10 Marks)

b. ht a Rankine cycle, the maximum pressure of steam supplied is 6 bar. The dryness fraction is
0.9. The exhaust plcsslrre is 0.7 bar. Find the theoretical work-done and Rankin. 

ifr"_i..[lt

J

2

OR
4 a. With a schentatic diagram, explain the rvorking principle of reheat vapour cycle. (10 Marks)

b. Stean, enters a stealx turbinc using reheat cycle at 150 bar, 350oC, the reheaf pressure is

25 bar ancl exhaust pressure is 0.05 bar. The tetrperature of reheated steam is 300'C.

Calculate thc cycle cfltciency and power developed fbr a steam flow rate is 3000 kg/hr'

Conside r the ptrrnp u'ork. (10 N{arks)
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7a.

6a.

b

b.

8

9

10

which air must compressor to refrigerating etlbct o1'1 ton refiigeration.
(10 Marks)

produl! a

i .*''

oR"

*****

.,:a

'",i'

) nf )

(iii) Dry aiL

17ME43

(10 Marks)

(10 NIarks)

b

Define the follou.ing:
(i) Dry bulb temperature
(iv) Saturated air
Explain the fbllowing:
(i) Sensible heating or cooling
(iii) Psychromelric chart

(ii) Wet bulb temperature
(v) Moisttrlc

(ii) Dehumidification
(iv) Relative humidity
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Fluids Mechanl"os I
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T'irne: 3 hrs.

Note: Answer any FIVE full questions, choosing
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Module-1
with SI units : it Wcight densityI a. Deflne the following terms

iiit I)vnatttiu r i:cosilr

5a

ii) Specific gravitv
(06 \larl.s)
(()tl )larkrtb De llnc Capillaritv and dcnve an e xprcssion fbr Capillarl rrsc

Module-3
Deline Reynolds number" What is rts significance? [-ist the characteristic ol laminar flou'.

(0tl Nlarlis)

A crucle oil of viscosity 0.97 poise and specific gravity 0.9 is llowing through a horizontal
crrcular pipe of dianreter l00mm and of length 10m. Calculatc the dillerencc of prcsslrrc iit
the two ends of pipe, if 100kg of the oil is collected in a tank in 30 seconds. (12.\Iarlis)

I o1'2

OR
2 a. State and prove Flydrostatic Law. (06 \Iarlis)

b Deflne i) Buoyancy ii) Metacentre rii) Mctacentric he iglit. (06 Nlarkr)

c. A rectangr:lar pontoon is -5m long. 3tn widcr and 1.20m high. 
-l'he 

dcpth ol'itnmcrsion ()l

pontoon is 0.80m in sea water. If the centrc o1'gravity rs 0.6m above thc bottonr o1'thc
pontoon , determine the meta centric height. 'l'he density of sea water = 1025 kg/nr'.

(0tt Ilarlis)

3a.

b.

C.

4a.
b

Module-2
Diflerentiate between :

i) Steady flow and Unsteady flow ii) Laminar flow and Turbulent flolr,. (04 Nlarks)

Derive the Continuity cquation for 3 - Dirr-rensional flow in Cartesian co-ot'dinates.
(Otl \larks )

I'hc vclocity c()lrponcnts rrt a tuo diniensional flow are
]/

tu )/, -lx rt) andv=x):-2y-\.)/.t ' ./.)
Show that these components represents a possible case olan irrotational llow. (08N,Iarks)

OR
Derive an expression lor discharge through venturimeter. (10llarl.sl
The water is flowing through a taper pipe of length 100m having diametcrs 600rnm at thc
uppcr end and 300rrim at the lower end, at the rate of 50 litreis. -l-he prpc has a skrpc.ol'
I in 30. Iiind the pressllrc at the lower end ilthe pressure at the higher lcvcl is 19.(rl N/cnr

(l() \larlisl



OR

300mm and length 50rn

17N4F,44

(Otl \'larks)
(04 }Iarks)

through

(tl8 \larks)

ir,) Lift.
(0tt )Iarlis)

6 Derivc thc Darc1, Weisbach cquation.
Define Hydraulic gradient line and Total
Irrnd the heacl lost due to ti'iction in a pipe of
which wziter is flowing at a velocity of 3 m/s

r) I)arcy lbrmurla ii) Clhezy's

7 a. I)eiine r) Boundary layer iit

b. [:xpe rtrncrlts rvere conducted
of size 2nr long and lm w
drag are 0.75 and 0.15

layer thickness iii) Drag

(1.

b.

C.

which C 60

.:

iii) The resultant
the plate.

D

8 il
b

c

9a.

10

b An Acroplanc is tlying at an

the plane is corresponding
o1'the plane.

OR

km where the tempcrature rs -50"C'. '1'hc spcccl o1'

Assuming K = 1.4 and I{ 287 Jlkg K. Finci the speecl

(06 Marks)
lor same

(06 \ I arl<s)

(0tl \larks)

.LJJ&J

to
(08 Marks)

c L)e nvc ancl cxp n lbr vclocity ot'sound in a l.luici.

2 of2
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c: 3 hr:s

Arl/e.',"1 ttstper uny f; I L,' E .fh l{

llrp lain consl-rLrct ion lincl ot'sirtc bar
[]uilcl the Ibilorving Lrsing M-38
i) 29.875rmrr ii) 1

gaLls,cs ancl ri,rite thcil co nrbinat io:r.';
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(08 Nlarlis)
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(08 Niarhs)

(08 tVarhs)
I)imensional"folerances (GD and 'l )

(08 Nlarli.s)

(04 Marhs)

i'1. \\rritc short notc on lS svstenr of ltnrits ancl lits. ({}.1 \trrr.ir:.,

b. Cllassilv the contpitratorand cxplain the sigrna colrllarulor riilh ur-'u1 sl-cti:ltcs. ((),! )tlri,'r
c. Detertrine lhe aclLral clitlensior-ts to bc prcviclccl lbr a shali anci hi,lc ol 90nrnr sizc lirr II ':rr

type clcarance fi1. Diameter steps ilre 80mnr ancl l00nrnr.
j = 0 ,15 Vn * o.oo lt)
ValLre tll'toleranccs lirr l'l'8 : l-5i and l'l'9 : 40i
F[) lor'e'type sirali:-11D011 (0lJ)rari,r)

iLarrg.e (mnr) Steps (inrr) Piece$

r 005 I

I 0r-l 09 0 01 o

1.1-r.9 0l q

10-90 l0 {)

I00-1000 r00 l0

I o1'2



I
tooth thiclincss

17N{E468/N{E8406

(0-l lllrtis)
tltt'ulrri hr tr:irtg l-',r i;e

(0tl N'larlis)

(0tt,\lart<s)

jVkrclu le-3
5 a. lrrpiltirr llrc tcrnrirrologv olscrcr,,,tlrrc:acl.

tl. I)cr ir c ltn ccliirrtittri lbl ntcitsuu'iirg cl-l'cctir,,c

nlcl hil(1.

c. IllListmtc tltc Llse o1'qcar tooth t,ernier calipcl to

OR
l) I :rp 111 rn tlrc prirrc i1t ic o i' I ntcrl'cro rlctrV

Siir:tr-lr trnil crplairi I)arl<insorr's gear
\\iiLlr u rrcuL slictclr. cxl)lain thc rvor

7 a. List tirc Lcnrs tiscd irr

b. What is I'rarrscluccr'l

rneasuring rlrachlne

(04 -\'larlis)
ol'clcctronrc transcluccr. Wl-rat arc thc

1 nrcthods ol nrerrsureurents

(08 llarks)
rvith sLritablc e xnraplc.

(0tl \larl<s)

(0.i )lrrrks)

10ti,\larks)
(0ti IIarks)

(0:1 \larl<s)
(0tt \larl<s)
(0tl N lrrrlis)

(0,1 \1arhs)
(0tt )larks)
(0t'lll:rrks)

a.

D.

(0-1 )l urks)
(0ti )larlis)
(0tl \larks)-0rdinate

xplain thc principle
ar"lrianlagc

C lrrpiairr lt

(]R.

l:-rltlrin tlre inircrcnt problcnrs prcsent in rnechanical nroclilyin* svstril.
\\'it.h biocli r'liagram crplain a gureral telcmctry system.
lrxplx111 thc u,orlting o1'cathodc sa.v oscillos.rope.

Vloclule-5
Statc thc lar,r's oi-gor/crning the llnctionins ol'the thr'rrlocouple.
With a trcat sl<ctch, cxplain woriiing olpror.r_r,hralie cly'nonrcter. Its lir"nrtations
I iirlrriir iltc r'.r,rl,itrIi t'['\4cl.cutl elrrrgc ir itlr rrcltt skett.lr

(]{t
Dr 1'l'crcntiatc brtll'c'en statrc ar-rc1 dynamic prerssLlre.

l)t'lilte :ltrtitt g:rtruc ri ttlt I r)elll skctch. crpllirr rvlrt'irt storr.'Lrritlr:e cir.e rrrr.

lrxirlarn thc constrLrution and lr orl<ing principle o{ optical l)vrorneter.

)i. )F >ir )i: )i<

L)(l

()

t0

a.

b

a.

b

c.

it.

b

C,
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