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F'ourth Semester B.E. Degre
Gor''nplex Analysts, Proba

f irrre: 3 hls,
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tl

F inti the analylic lirnction i(z) -' u * i1,, si1,'gn ilr61 u v : c

lf y(z) is an analvtic lunction. then show that :

:r
j -- rtzr i , ; I'izrl t"t1)-
/\ ,r)'

lt

[-r

Note : ,4ru.srtar iln.l F IL'E.f ult tltrestions, choositrg U\E /irll que:itiott Ji'om cuch module.

)Iodulc-!
. Stalc and pri-rvc Car-rchv -' Itiernann ecluations in Cartcsian 1bnl. (07 Marks)

''lcos y sin y] (07 Marks)

(06 N{arlis)

0.r+0"I'lcncc

(07 Marks)

(07 Marks)

(06 Marks)

(0i/Marks)
(07 Marks)

(06 Marks)

(07 Marl<s)

l, oo. (07 N{arks)

and (2, l)

b

C

zt.

b.

C,

(06 Marks)

Mod rrle-3
5 1. ,,\ cerin is rossecl t',i'ice . Ii'x l'eprcsents the nuurber ttl'lieacls turnirtg r-r11. lirlci tlie probability

11 rs,.r'itrtttion ol'r. also ilrtd rts ttteatl atrd valiitttcc" (0'7 \Iarks)

b. [1'21,; ol'tlic luscs nranufhcturu-d b1i a linl are c'lclbctivc. [rirtd the probabilitl'that a box
g6utlrrnrnu 100 lirscs csptsils : i) rrr: clefectir.'e tr-rses ir)3 or ntttre ilelcctive fl'rses. (07 Marlis)

c. Iu a nornrnl distritxrtion. 319,i, olthe items are bclorv.i5 and 8')'6 o1'the ttell-rs are ilbove 64.

liinil t.he mean irnrl stanclarcl clel'iation ol'the distt'ibulion. (irven tlrat :

A( I .1 ) = O"'il rnrl A(0.5 ) =. 0. 19 I 5. (06 Marks)

I oi-3
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Slrou, tirat t\z) "'''t" is ar-ralytic and herti:c find its clerivativc.

-\-La.ful-e-2
Discr"rris the transformatiou ru'_ ,t.
SLatc and pr'()\ie (lauch\,'s ilrtegtel tltc:orcm.

1"r1

()[t
't2

r s1lt [/ ] COS 7IZ
l:.1" 1: ,':'" dzrvher-c c is the circle 2]:3.
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(071\{arks)

(07 Marl<s)

(06 Marks)

rlata

(07 Marks)

(07 )Iarks)
gressiolt liltes

(06 NIrrks)

fiit a c,un,e of'thc lorm

c. lf th e equatiot-ts

1.64 - 0.5x.
oI rcgres
Pincl

), = l'rrl' tbr the clata

o['turo variables r
(07 NIarks)

aud -v arer r " 19.1i 0.879 anrl

y: I coe lllcierrt ancl the ltteatts o1'x and Y. (06 N{arks)

oll
the lirllorving clata

(07 Marks)

a. C'ompule the C

b. Fita;rarabolay"n I thc methocl ollcast scllrares to thc lirllou'ittg clata

c. Clompute thc vaiucs o1'x ancl y ancl thc coefftcicttt corrcliltitlrt tor the rc

2x'-i1'I I -'0andr I (ry 4-0

2 4 5x 1

8v 2 5 ',:

I 2 3 4 5,x

4."5 8 I 2..5v 0.5 2.

40 -i5 6450 64 80 7-5x, 68
/r'orl 75

50 70lll 60 6E ,i862 58 68v

6 't2 3 4x 1

9.1 16.5 29.4 3 5.5 -54.4v :.) -5.2

'ol -1

_1

3



L)

9 '.t.

l0 a,

C:

--l\
3 2 4

I 0.1 0.l 4.2

0.I3 03 0.1

3 of 3

18MAT41

liind :

i) \lru'!.irrrrl tli.tt'itrtttit,tts ol'x itttd v
iir t orrr.1,)
iir) I'(.x, )'). (07 N{arks)

b. The lirllou,ing arc thc i'Q's; ol'a ratldotnly cho:setl siimple o1'10 boys.

70. 120" 110. 101.88.8-1.95.98, 107. 100

Does this clata supl'ritlt the hvpothesis that the populat-iott tleatt ot l'Q's is i00 al5ol,lcvel of
:;igrttfrcance 'l Giv'cn lrro;- J.26 (07 Marks)

c. ,-\ sliLrprle of 9()0 iterns is tbLurcl to have thc rnean J."1. Can it be reastxrably rcgarded as a

rnrly randr:rnr san-tplc h'ont a large population rvith tleari 3.25 and stanclat'd dcviation 1.61 at

-i{.fi, le r,'el oI'srgnittc;tpce'l Gir,ctr Zgl;.= l.-c}6 (Tii,o Tailecl Test). (06 N{arl<s)
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Time: 3 hrs

Note: A

I a. Find

b. Solve by using

2x+ 5y

c. Find the

)

3

4

full questi n from,each

X -l ! -l z=9,

(06 Marks)

2x+y -z 0 and

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

elgen
4

2

0 1 -3 -1

(2,3). Carryout 3 itera
b. the fo whenx:1. Given,

Use Newton' interpo lation formula.

c. Evaluate dx by using Weddle's rules taking 6 subintervals.lqe

8 9x 3 4 5
t:::'' 

6 7

52.8 13.9v 4.8 8.4 14.5 23.6 36.2
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5 a. Solve (Dt +3D2 +3D+l)y=Q.

b. Solve (D' + 7D + l})y = cosh x .

c. Solve (D' - 4D + 4)y: cos2x .

Module-3

OR

lSMATDIP4I

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

functions from

(06 Marks)

6 Solve (4Do -8D3 - JD2 + l lD + 6)y = 0

Solve (D' - 6D + 9)y = 6er'.

Solve (D' - 5D + 6)y = sin 3x

7 a. Form the partial different

2z:y t 1+ tog y
x

8

a.

b.

L. "{qm
$, L-.---.---r

"'d+l
v

bye liminating, 
.

'"'llilll[lllulrittrrr"

arbitrary

9

10

b. The probability that a

what is the t the team wins (i) atleast one match (ii) all matches. (07 Marks)
c. An office has 4 handling respectively 20o/o, 600/o and 15o/o and 5oA of the files of

The probability that they misfile such reports is respectively 0.05,
0.1 and 0.05 the probability that a misfiled report can be blamed on first secretary?

*****
2 of2

a
1

a rnatch is : If this team plays 3 matches in a tournamenr.
)

all go
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(07 Marks)
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Note: l.
",

Answer any FIVE full
Use of thermodynamic

Marks:100

ONE futl 'n'from each module,
,s

an expression for air-standard
(10 NIarks)

is 2.2. At the beginning of the

and pressure al salient points
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I a. With a neat P-V and T
efficiency in terms of

b. The compression ra

cycle, air is at 0.

(ii) Air
P-V and T-S

Module-1
for a diesel

ratio and cut-off
cycle is 14 and ratto

I00"C. Find : (i)
(iii) Mean effective

:::

OR

pressurc. Represent with neat sketches of
(10 Marks)

of air per minute. Find:
(ii) The thrust power
(iv) The propulsive efficiency (10 Marks)

,,

4

produces 14 and uses

r$'

(i) The
(iii) The

Jet
power

!Iodule-3
a. With a schematic diagram and T-S diagram, briefly explain the working of regenerative

vapor cycle with open feed water heaters. Derive the thermal efficiency expression for the

same. (10 N{arks)

b. A reheat cycle operating between 30 bar and 0.04 bar pressure. The temperature of steam

supplied from boiler is 450'C. The first stage of expansion taken place till the steam is dry

saturated and then reheated to 450'C and then expanded in second stage. Detennitre:

i) Reheatpressure ii) Quality of exhaust steam

iii) ideal cycle efficiency iv) Steam rate (10 Marks)

I of2
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OR
6 a. With neat diagram, explain the effects of pressure

7 a. Analyse vapour compression
(iii) Compressor

b. An air refrigeration plant is
Pressure at compressor 1 kPa
Pressure of air at
Temperature of air at

Temperature of
Isentropic
Isentropic

8

9

b

18ME42

on Rankine cycle

(ii) coP
(10 Marks)

:404 kPa
inlet: -6oC

(i) cycle

b. Steam at a of 6.85 bar and 0.9 dry expands through anozzle having a throat area of
4.65 cmz The is 1.03 bar. Determine;

per minute
of the nozzLe for maximum

(r) Mass of
(ii) The of month
(iii)

*rFi<**

2 ofL

t,.,s:rl&

velocity ofthe steam
discharge

(10 Marks)

cycle for, rejected
consumption

according to specifications:

(10 Marks)

+'1

inlet:27"C
compressor :85%

of turbine = 85o/o

OR
Explain the following with definition:
(i) Specific humidity
(ii) Degree of saruration
(iii) Dalton's pressures (10 Marks)

and 40Yo at 10'C bv
mass flow Neglecting

removed.
(10 Marks)

and without
(10 Mark$

bar and 20oC

of air law PVI'a : C. Neglect clearance and assume icleal
Take,rR :0.287 kJ/kg.K. (10 Marks)

Atmospheric

The
conditions

OR
10 a. Why turbine nozzles are made divergent after the throat? (10 Marks)

The final

',1,,i',,*'i 
'
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Fourth Semester B.E. Degr
Fluid

'firne: 3 hrs. Max. Marksr: [00

,\'arts.' ,,1t'tstper un.t, l"lVE./fult questiorts, choostng O,NE.full question fi'ttnt euch modulet

lVlod ule- 1

I a l)cllnc the lirllolving tenrs rvith S.l. r-urils.

i) Specif ic volutne
iil Rclatii,c clonsit-v. S

rrit Kitre rttittl\' \ lse('si1)

ir,) Conrplcssibilitl', C
r,) Shr:ar iitlcss (101\larks)

b L)r,nantic vt:icositv of oil Lrsc'cl lbr lLrbrication betr,vcc.n a shati attd sleeve is 6 poise. lil-raft

drantctcrr is () 4rl ancl rotirtcs at ltX)rpLn. [)t:tcrrnrne the pou'cl'lost ill the bearing fbr a s]eeve

k:ngth ol'9(Jr"unr. l'hickness ol'oil lllnr is 1.2mnr Dctcl'uttuc thc shcar stress. (I0l\larks)

on
2 1. l)e tlnc capillary rise. Denvc as er.pression krr capillary rise of \vatcr irt a tube of'diatlcler cl.

(06 l\'l arks)

b. I)clirrc trncl clcrrvc an cxprcssron lbrthc Pascal lau,ol'statrc fluicl. (06l\larks)

(t .,\ eircLrlar platc 3.0nr c-liautetcr is imnrersed in u,atel sLrcit tlrat Its Stcatcst and least i:'eptir

bclou,tlrc ll'ec sLrrliice are ztr.0rl and l.5nt rcspcctivcl\, l)ctenliner total flircc- on tht: lllate
arici ils local tutt. (08 l\rt arks)

Module-2
3 a. I)cfirri: Melaccntrc and ccntrc ol'[3Lroyance. [:.xplain concijlions o1'cclLrilibriurn for fl,rriiting

htlllres (o8l\larks)

b A cylrnclrical bLrov,is 2r-n in diametcr" 2.5m long and r,r,e ighs 2.) rlctric tolles. Dcnsitl'olsea
\\ Alcr is I025kei nr' Chcck thc c:onclition ol'cylincicr 1br lioating. (12 ,\larks)

OR
4 a. Obtaip an expressiun lbr (3)three dirlensional cor-rtirrr.rity ecluatiot-t in Cartesian co-ot'tiinates.

(08 l\'l arks)

b [)if'lercntiale beltt,eett.
i) Stcadl't'lorv ancl ttnstci'idv l'loiv.

ir) llotation ancl Irrotatitittal [low
iir) Viscotts ancl i-r:rbulcnt tlow. (06 i\larhs)

c. 'l'he stlcarn lirncticin lbr a flttlv is given b), ,1, = 2xy" Deterrnittc thc velLrcity at a p()int l'(2,3)
ancl lrncl r elocitv potcntial littlctit-rtl. (06 i\l arks)

Moclule-3
5 1. l)crive Bcrr"urLrlli's etlllatior) lhr llLrid tlorv and state the ttssutrlptions (08 i\l;arks)

b \\ritl-r ncat sketcl"r, e.rlrlain i,,,'orliing o1'the vcnturttneter fittecl in a prpe lrnc' (061\larksl

c. I)r:te11inc the vu-locitv ancl ciischargc ol'oii flou'in a pipe. u'hen the tlillerence of mr::tcury

lcYcl rn a cJift'erential Lr-.I'Lrlte rnanometer conncctercl to Pitot-tubc is 100rnrn. lt:ii',uure

cgcll-icierrt ot'pitot-tLrbc is 0.98 ancl spccial gravilv oloil is 0.80" ilianreter 200mm"
(06 I\ I arks)

I of 2
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OR

a. l:'or vil;c.us llorl,through a circuiar pipc derive I-lagen-Poiscr-rille rrc'luutioll' (10 Marks)

b. For a pipel1ow, clgc to sudclen enlnrge,.,rc,rt of cliattlctcr clf pille ft'om 2'l0rrrrl to 480rnm'

kinetic irr:ad increases by l0mnr. Detcn-nine the rate r-,lrvater llorv in lit/scc. (l0N'larks)

Module-.1

a. lrxplaitt lbllou'ing tcrtt-ts:

i) BounclarY laver

ii) Displat:crlrcirttilicliltcss
rii) Nlotlctrtunlthiclincss
ir,) l-rlr. clrag

b A ntan dcsccttcls to thc groltttcl

Ircrn i spltct'tc;ll havtttt'- il

of' 25rr'scc. [iinci tltc
Cn : 0.6 ancl clcrlsil.l' ol' air

(10 Marks)

8

2o1 2

OR

^ l_ist firur Non-l)irnensional NLurrbcrs usccl in rnodel similitLrclc artd obtain rclations fbr the

rrlrn.tbcrs. (10 N{arks)

Lr. I-he liictiopal torqLre'l-e1'a rlrsc of cirarlcLct'D rttlrtttrg at a spced'N' in a fiuici of viscosity

-t Lti 
\

'i\4, ancl clcnsrtr, 'p' in a tLrrbulcnt lhv. is sl\''cn br' 'i = pN'l) l'l .j*.. 1. [-isc climensional
' I' PNt) l

(101rr{arks)

neOute-5
9 a Dcri.,e rclatron lirr ve locity of sound]"r comprcssible llLrid flor'i' at adiabalic r:i:'trditions'

(10 NIarks)

b. I-..rplain thc tert-trs

i) bLrbsonic llot ii) Supcrsonic tlow' ({J5l\'Iarks)

c. A prr.lccrilc travcls rn arr o1'prcssr.rre 10.10.{Nicml at l0"cl u'itir slteed ol 1500krn/hour.

I)elcrpr6s N4ach lunrSer ancl Mach angle Assurnc I( " 1.4, ll = 287.1,'ltg I(' (05 lvlarks)

anallsis rnethod.

10a
b.

OR
Obtain 1n expre ssion lbr stagnatior-r pressLlre itt cttt-tlpressible llLrid tlori'

E.xltlain tlic ncccssily o1'CFD and list thc applicatious o1'CIl)
(10 Marks)
(10 Marks)

****>F
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Time: 3 hrs

Note: Answer any

I a. What is quick return motion? with neat
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b. Draw a neat sketch of
describes a straight line

sketch crank and slotted

Explain with proof how

Y

z 200 rnt

0 e6' l5o mo

,450ryAB
O4B t 3oe mt't

A4C ,2gororl

lever mechanism.
(10 Marks)

the tracing point
(10 Marks)

(12 Marks)

of C and angular
(20 Marks)

s mechanism.

OR
2 a. Define the

i) Link
b. Explain a

i)

3

4

sketch:
mechanism

s

ir) ic chain iiD freedom iv) Inversion. (08 Marks)Degreeof
,,Liffiyrr,,i"

t;

! o4

,t'*'Q
OR

.J

motion. (04 Marks)
(06 Marks)

in Fig.Q.4(c) the crank OA : 300mm and connecting
is turned 30o from inner dead centre. Locate all the

rotates at lSrad/sec clockwise find i) Velocity of slider B
rod AB. (10 Marks)

*

'$'

?

B

I I
Fig.Q.a(c)

1 of2
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Max. Marks: 100

module.

Kinematics of

ONE futl

nes

chAosing

B



Module-3
5 The crank of an engine is 200mm long and the ratio o

is 4. Determine the acceleration of piston when
inner dead centre position and moving towards

6

7 Draw the cam profile for cam
through the axis of cam. P

18ME44

rod length to crank radius
turned through 45o from the

at 240rpm (CC!V) direction by
(20 Marks)

a.

b.

four bar

9 a. Explain interfeience in gears.

(15 Marks)
(05 Marks)

of follower passes

(10 Marks)

by algebraic method.

of
Roller diameter:20mm
Minimum radius of
Total lift 30mm
The cam has to
follower to
remaining I

.#p
durfflg 180'

#

llower with SHM of cam rotation. Then allow the
half way and return with uniform velocity during the

rotation. The in anticlockwise direction. (20 Marks)

face its lower end is actuated by a cam
a distance of 30mm in one

at rest for the remainder of a

file as 25mmand
during ascent and

period. The axis

8A
a

at
comp,lete revolution. Draw theryrofile assuming radius of
that the spindle moves acce

descent. However declarat is half the
of spindle passes axis the

,$

10

b. A pair of gears 40 and
module:2.5mm if the
of sliding at the point o
of path o

a. What do

30

f
fcontact and f arc of

icyc

cont{g!r,

oB
lic gear train and also find the train valve

internal wheels A, B and the compound
"0".,,,The wheels E and F rotate on a pin

you
(04 Marks)

b. In an train the wheelCandDrotate
the axis fixed to the arm G. E

gears with and C and gears with B and D. A11 the wheels have same pitch and the
number of teeth on E 18,C:28,D=26.

ii) Number of teeth on A and Bi) Sketch the iii) If arm G makes

150rpm CW and A is find speed of B iv) If arm G makes 150rpm CW and wheel A
(16 Marks)makes l5rpm

lis

***.**

speed ofB

2 of2

complex Algebra analysis.

OR
for

supplied with
rotating spindle is

n ll3

(20 Marks)

in gear drives.
(10 Marks)

involute form addendum: 5mm
rotates at 1500rpm find the velocity

at pitch po and the point of dis engagement, length

dti

s
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4a.

bar B
0.000

EB4O6

Max. Marks: 100

Fourth Semester B.E. Degre
Mechanical Measu

Time: 3 hrs.

Note: Answer any FIVE full questions, ch futl

I a. Define Metrology. What are the of metrology?

question Jrom euch module.

(08 NIarks)

. Explain subdivision
to produce an overall

0;
O

O
cl

C3

tr

d

O
do

'4a
aD-
-J=

*rt

C&,)I

uC
-.J

oij.55

LY

=-"o
?d
64

ts
o'u

i,i,
-'c
!o
o.<
>1 +
coo

U=

E7
O

U<
_N

O

z
;
a

E

2 a. With a neat
b. With a neat

c. Four length
calibrated

b. Define material standard and
c. List and draw the slip gauges

standard
together

1) 923s6s iD 62 306. U 2 slip gauge set.

standards. (06 Marks)
dimension of :

(06 Marks)

of all four together is 0.0003mm longer
the ns of each bar. (08 Marks)

shaft basis sketches
(10 Marks)

the shaft le for a sketch the fit. Diameter
of 18 ion for 'd' shaft is -2.5D034.

(10 Marks)VD mlcrons.

OR .1,,
wifu,neatexplain

than bar A
standard

3 a. Describe in detail the hole basis s

{.+&

dqmf
,, , ,.,'1' ]',"

system with

b. Determine
28 falls in

IT8

the dimensions of
the diameter range

IT6:10i, I=0.4525i,

a neat sketch,

of sketch Johansson Mikrokaktor.
(10 Marks)

b. with

I t,,,..

.$:'

principle of solex pneumatic comparator.
(10 Marks)

method,
(10 Marks)
(10 Marks)

5 a" With a neat the terms used in the screw thread. (10 Marks)

b. With the neat sketch, the method of determining the chordal thickness of a
gear gear tooth calliper (10 Marks)

OR
the effective diameter of screwthread using two-wire6 a. Derive an

b. Sketch and site error testing of spur gears.

J"\

1 of2

an.2024

(06 Marks)
(06 Marks)

be calibrated with a

It is also found that,
than A, and bar D is



7a.
b.

8a.

b

9a.

0

limitations?
b. Sketch and

Pirani
working of P

ivity gauges.
irani,rthermal

8MEB4()6

(10 Marks)

(10 Marks)

of electrical
(10 Marks)
(10 Marks)

What are its
(10 Marks)

conductivity gauge. Give advantages of
(10 Marks)

(10 Marks)
(10 Marks)

I

2 of2
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