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Fourth Semester B.E. Degree ExamiuaJion, June/July 2024
Gomplex Analysis, Probability and.'.Linear Programming

iven by the following table.
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equation and

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 NIarks)

in to w :2, i, -2.
(07 Marks)

1.
(06 Marks)

(07 Marks)

(07 N{arks)

(06 Marks)
(07 Marks)

Time: 3 hrs. Max. Marks: 100

Note: Ansn,er any FIVE full questions, choosing ONE fnll question Jrom each module.

1 a. Shor,v that w : f{z) : log z lz_.* $ is analytic, using Cauchy * ftiemann
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Derive Cauchy - Riemann eqLratlon in Cartesian fbrm.
Find the analytic function (z) whose imaginary part is e*(x sin y + y cos 1z)

OR
Shor,v that f(z) = .o"1t, is analytic and hence find f'(z)"

/ ? \l ( : \'
Il'llz) is analyic lirnction shorv that [^lr, zt ) 

+[' r'trl 
J 

=l r"trtl'

-.dwfrnd 
-

-.-l ,.-l .-,x -v -lxFindtheanalyticfllnctionswlroserealparti'#

Statc and prove Cauchy's integral fbrmula.
Find the bilinear translbrmation which maps th,

)talc ano prove Lilllcny s Inlegral lorllllua.
Find the bilinear translbrmation which maps the points z = 1, i, *1

.'a

b.

C.

3a.
b.

4a.

b.

c.

5a. The pr

OR
Firrd the bilinear translbrmation which n-raps the points z: Q, i. 0 into w: -1, -i,

I

Discuss tlrc trunsfbrrnatiort v = 7 * !
Z

'l
r sln nz- + COS ITZ- |

lrvaluatc | ''-1-- 67 , \,trerc C is the circle (i) lzl :3.(ii) lzi --:J^ \, _ l)r(z - l) 2

Module-3
obabi dens function of a variate X is
x 0 I 2,,,

a
J 4 5 6

P(x) K 3K 5K 7K 9K 1lK 13K

Find K. Also find P(x > 5) and P(3 < x < 6)

Find the Mean and Variance ola Poisson distribution-b.
C. The lumber of telephone lines busy at an instant of tir.ne is binomial variate with probability

0.1 that a line is bLrsy if l0 lines are choosen at random, what is the probability that

(i) no line is busy (ri) all lines are busy (iii) atleast one line is br.rsy (iv) atrnost 2lines are

bus1, (07 Marks)
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OR
The probability density function of a ranclonr varrablc X is

{lz-,1 f\zv z'l

2lMATirqB4l

(06 Marks)
(07 N{arks)

6a.

7a.

b.

b.

[K*'. o < x < 3
(x) -- {

1.0 .otllcr\vlse

Find (i) the value of K. (ii) P(1 < x < 2) . (iii) I'](x < 1)

Find the mean and variancc of binornial distribution.
The marks o{'}000 students in an examination Ibllows a normal distribution with rne;rn 70

and slandard deviations. Find the number of str-rdents rvlrose marks will be

(i) Less than 65, (ii) More than 75 (iii) Betrveen 65 and 75. (07 Marks)

Module-4
tJsing the Simplex method to solve the l-.P.P.
Maximize Z.:Sxt + 7xl
Subjcct to constraittt xr * r: < ,l

3xr-8x:<24
10x1+7x:<35

and xr , x: > 0 (10 Marks)

Use Big-M method to solve the L.P.P.

Maximize Z--2x1-x2
Subject tg egrutraint l*, 

* 
:, 

:_r. 
:,,1

v) Artllrclal vanaDles oI an l-rr'.
b" L.lse Big-M metlrod to solve the l-PP.

Maximlze Z : xt' Zxz +3xr - xr

',i.

(10 Marks)

MaximiZg ''Z: xt + Zxz * 3X3"',, U, ' : . "
Subjeit,,to constraints x1 f ii31i'+ 3xr = i5

' 2*r'1'xz + 5x3 :20
xl*2x:*xl+xa:10
Xl ,Xz,xj,xq)0 (l0Marks)

9a.Findthe1.easib1esolutiotttothef"llmspor.tationproblerrrr-rsirrgNot1lrWestcoIner
,r t 1 rr.,,.method" ' rr ::.i'
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b. The proccssing time in hours for the .Iobs

indicated below. Assign the machines fbr
minimum.

Machines
Mr M: M: Mq

9 22 58 11

43 78 72 -50

41 28 91 37

14 42 21 49

36 11 57 22

Ms

21MATME41

when allocated to tlie different machines are

the Jobs so that the total processing time is

Jr

J,

Jobs Jl

J1

J,

19

63

45

39

(10 Marks)

10 a. Solve the following tra
5 4 )t:at:t|":':'. 6
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2 5 8

8 .,,,,.,,.6i.,,,,. 7

8 12

OR
n problem by least cost nrethod.

b. Four iobs are to be done on lbur rlifferent machines. l-he cost (in rupees) of proOr.ing't'f ;t
on thc J'l' urachine is given belowtllc ls Btvcn t)ctuw.

Machines
J\ M N{I M: M: M+

Jr mrl

Jobs J: I tz 12 12 13

r. I td l( rA ta
4 1a

",tl'.'{"' 15 10 ,.1.i
16 13 ll 17

Assign tire Jobs tp dill'erent machines so as to minimize the total cost. (10 Marks)

r.i;, * >F {< {< * .:'.',,r;.,,

-a, "1.'1,1..' .,'"..'t'
-.: a: ..

,:ri' l::1, '*'::""'

i .,."'

J4 -l,],. tU IJ ll.,,.iiitltr,i .-1.,:7 ,.,""'.,

Assign tlre Jolrs to dil'l'erent machines so as to tnininrize the totalcost.
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Fourth Semester Ii.E. Degree Examination, June/July 2024

Machining Science and Jigs & Fixtures

Time: 3 hrs. Max' Marks: 100

Nnte: /. Answer any FIVE full questions, cltoositrg ONE fitll question from each moclule.

2. w,rite u neut sketclt x,herever necessat),.
3. Missittg cluta, if uny, may he suitably exsumed.

Module-l
1 a. With a line at diagram explain thc constntction and wcrking of an engine lathe. (08 Marhs)

b. List thc various opcrations that can bc pcrformcd in a lathe and cxplain any two methods of
taper turning proccss. (06 Marks)

c. Erplain the different operations that can be performed on a drilling machinc. (06 Marks)

OR
2 a. Dillbrentiate betrveen drilling machine ancl rniiling machine. (06 Marks)

b. Dilli;rentiate betrveen up milling and down milling process. (06 Marks)

c. With a neat sketch explain constmction of CNC milling machine" (08 Marks)

\lodule-2
3 a. l)iflbrentiate bctr.r,een orthogonal and obliqtre cutting procL-ss' (04 Marks)

b. With r-rsual notations prove that, rvherc Q is shcar angle r - chip thickncss ratio and cr rake

nnrrltr (06 Marks)
""5'"'

c. In an orthogonal ctttting the fbllowing observations wcrc nradc :

Pipc diametcr l00rnm
Pipe thickness 0"3mm
Cutting speecl 200m/min
Feccl 0.26mm/rev
Cutting fbrce 1000N
Fecd fbrcc 600N
Chip thickness 0.3rnm
Contact lcngth 1mn-t

Por'rrcr consutned 2KW
Back rake angle = I 0o (negative) : -' I 0' .

Calculate the shear strain and shear energy. (10 Marks)

OR
4 a. With the hclp of me rchant circlc diagram dcsire an cxpansion for co-ellbie nt of friction and

I F tan,rF, I
shorvtlrat Lr=l ' ' I.

Ln -F, tano.]
b" Explain the difftrcnt zones of hcat gcncration and thc paramctcrs influencing in heat

gcncration in mctal cutting. (06 Marks)

c. fuhat is cr-rtting fluid? What are requirements of ideal cutting fluid and list-factors for

sclection of cutting fluid'l (08 Marks)
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5a.
b.
c.

Module-3
What is tool wear and explain different types of tool wear with a neat sketch'

What is tool lifc and explain Taylor's tool life equation'

A 50rnm dia M S Rocl is tunred at 300rym. The tool-failure occurs in l0 mins

changecl to 200 rpm and the tool failure occuned offcr 50 mins. Calculate the

to obtain the fool life of 30 mins.

OR
Explain the variables affecting toollifc.
Expiain any two of the following finishing process :

i) F{onurg
ii) Capping
iii) Powcr coating
What is machinability index?
i) Explain
ii) Calvanrzing.

2t;l{E,42

(08 Marks)
(04 Marks)

the speed was
cutting speed

(08 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

6a.
b.

L.

Module-4
7 a. Explain the proccss paramctcrs in abrasirc jct machirlrng prccess that affect surfacc finish of

machined surface and MRR" (06 Marks)

b. Explain the later bcam machining rvith a ncat skctch. (07 Marks)

c. Explain electron beal rnachining proccss with its advantage, limitations and applications.
(07 Marks)

OR
8 a. With a neat sketch explain thc elcctro chemical machining and discriss about tool dcsign in

(06 Marks)ECM.
b. Explain the principlc of EDM clcctric dischargc machining. What are the functions and

clielectric fluid in EDM process? Mention advantages and limitations of EDM process.
(08 Marks)

c. Explain the following proccss with a ncat skctch :

i) Ultrasonic assistcd elcctric dischargc rnachining (UAEDM)
ii) Electro dischargc grinding. (06 Marks)

Module-5lvlorlule-5
a. Ditterentiatc betrvccu Jigs and fixturcs. (04 Marks)

b. Explail the lirctors to be considered for clesigr of .libs of tixtures. (06 Marks)

c. With a sketch cxplain le af drill^ (10 Marks)

OR
With a sketch explain any two of tire tbllowing fixtures in detail

1'uurirtg lixturc
Milling fixturc
Wclding Itxturc
Firturcs lor indcxing.

a.

b.

c1.

ta) ..

10

2 ol2

(20 Marks)
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Time: 3 hrs.

c.

2a.

b

3a.

Fluid Mechanics
1' 

' :,,r .. ;:i

-, 
,:::"

l,lote: Anst$er any FIVE full questiorts, clroosirtg ONE.fitll question.ft'om eaclt ntodule.

Modulc-l
I a. Derive an expression Ior -fotal hydrostatic pressure and centre o['pressure liom lrec liquid

surfacc of a vcrtical plane surfacc subttrergcd in water. (08 Marks)

b. A streanr functiorr is given by, ry:3x2t +4xy +21, frnd the velocity field and determine its

magnitude arrcl ciirection at a poirrt defured by the positron vector, r: li+ 2j+3k when timc

t : 5. (06 Marks)

Prove that a strearn line and potential lines are orthogonal. (06 N{arks)

OR
Derive continuity cquation for a 3-dimensional steady inconrpressiblc fluid flow in Cartesian

coordinates with usLral notations, also mention the assumptions tradc. (12 Marks)
A dilferential manometer is connected at trvo points A and tl.'l'he pressure at A is 1 []ar
whjle pressure at B is 1.8 Bar.'fhe pipe A carries fluid of speci{ic gravity 1.5, while pipe i}
carries fluid of specific gravitv 0.9. Dctennine thc dcflcctron in thc level of Mercury in
manometcr If the centre o1 Pipc A is 3 meter above ccntrc of pipe Il. While the 1evc1 o1'

mercury in Pipe ll is 2 meter below centre of pipe ll. Also shor,v the diagrammatic
representation o{'dif{brential manometer as per the above data. (08 Marks)

Module-2
Derive an expressiort fbr E,uler's montentunr equation ancl dedr-rce Bernoulli's equalion, statc

the assumptions nrade. (lo Marks)
b. A 30cmx l5cmventurimeter is provicled in a vertical pipe line carrying oil of speci{ic

gravity 0.9. The {1ow being r-rpwards. The difference in elevation ol'the throat section and

entrance section ol'the Venturimeter is 30 cm. If the pressure clillerence between thc
entrance section and the throat section is 0.35 bar, determine the actual discharge of oi1 in
litres per minutc and the differential U-tube mcrcury manometer gauge deflection in
nrillirneters o[ nrercury. (10 Marks)

OR
a. With a neat sketch, explain the parts of a vcnturirreter and derivc an expression for

theoretical discharge wilh usr-ral notations. List its advantages and limitations. (10 Marks)
b. The water rs florving throrrgh a pipe having diameters 20 cm and l0 cm at section I anci

section 2 respectivcly. -l'he ratc of flow thror"rgh pipe is 35 litres pcr second. l'he section 1 is

6 rnabove datum aud scction 2is4 mabove datum. If the pressure at scction 1 is 40 N/cm2,
f ind the intensity oIpressure at 2. Also deternrine the percentage clrop in discharge if a I0%
loss of diflerence in velocity head is considered lbrthe same pressure di{'lbrence. (10Marks)
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5a.

6a.
b.

7a.

C.

8a.

b.

21M843

Module-3
Derive an expression to prove drop in pressure in a flow of viscous fluid through a circular

pipe. p, - p, : ++ . (12 Marks)
D-

The two fixed parallel plates kept at 80 mm apart have laminar flow of oil between them

with a maximum velocity of 1.5 rn/s, taking dynamic viscosity of oil to be 19'62 poise'

Calculate
(i) Tlrc dischargc pe r meter width.

(ii) l'he shear stress at the plates wall'
(iii1 '['he pressure ditl'erenc. b.f**.n two points 25 r'netc'r apart.

(iv) 'l'he. velocity and l1uid at a distanco ol20 mm liom plale. (08Marks)

OR
Derive an expression lbr loss of'heaci due to tiiction, "f)arcy Weisback equation". (10 Marks)

'fhree pipes of cliameter 300 rnm, 200 rnrl and 400 mm having lengths of 450 meter,

225 meter and 3 15 meter respectively are connected in series between two tanks. The water

lorvs tiom tank t to tank 2 through ptpes as per the above givcn order, determine the rate of

nol' ol,water" ll'surrlace level of tank 2 is to bc maintained 18 meters belowthe surface level

ol'tank l. Assumetheco-e1'flcier-r1 o1'lrictiono{'all thepipesas0.0075. (10Marks)

NIodu le-4

Deljne the lollowing and write their mathematical expressions :

(r) Drag tbrce. (ii) Lift force

(iii) Displacement thickness (iv) Momentum thickness

(v) Iinergy thickness , 
tlo Marks)

'l5e pr.essyre drop in an aeroplane model ol'size a ,t'its prototype is I00 N/cm2' The
t0

nrotlcl is rcsietl in rvarcr. Irind rhc corresportding pressure drop in the prototype. Take the

clensity o1.air as l.l kgimr anci the viscosity of r,viiter as 0.01 poise, while the viscosity of air
(06 Marks)is () (X)(tl8 Poise.
(04 Marks)Dellne similitude and its types.

oR
The power generated by a Turbo machine P depends on the lbllowing, discharge Q, specific

inpui er1ergy gl1 densiiy flLiid p, dynamic viscosity pr, Drameter of Rotor D, Speed of the

, .( pll 0 oVD)
RotorN'ProvetlratP=pN.D.[ff,#.;),ttsingBuckinghamntheorem.

(12 Marks)

A Kitc weighing 20 N and having an area of I m2, makes an angle of 7' to the horizontal

when 11ying in a wind ol'36 kn hr. If pull on the string attached to the kite is 49 Neutons

and it is inclined to the horizontal at 45', calculate the lill and drag coefficients take density

.f air : 1.2 kg/m3, (08 Marks)

Module-5
Derive an expression fbr velocity of sound in a compressible fluid when the compression is'

(i) {diabatic in nature. (ii) lsothenlal process

(iir) In ternrs o1'Bulk Modr-rlurs (K),

b

Il iukrcrt) ol'sottfld a 
,m. 

where P is prcsstrre p is clcnsit5'

2 of 3
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A projectile is travelling in air having prcssure of l0 N/cmr at 10"C at a spced or'

1500 km/hour, find the Mach number and the Mach angle. Take adiabatic index y : 1.4 and

gas constant of air R: 287 J/kgI(. (04 Marks)
With the help of neat sketch, explain propagation of disturbance for supersonic flow ancl

define the following :

(1) Mach anglc (ii) Zone of action (iii.) Zone of silence (06 Marks)

OR
Write short notes on, computational fluid dynamics as a tool to solve fluid flow and hcat10 a.

b.

,,*,y..
'fi'

'iii"

{,'-'t';-*'
1,.

',:::,:,:

;: i: ::f

.. sdsrr''i!

.\

3 of 3

{iow problems, its necessity, limitations and applications. (08 Marks)
Derive an expression lbr the {bllowing stagnalion propefties in ternrs ol'Mach number :

(i) Stagnatiorr pressurc (Ps)
(ii) Stagnalion lflnltcrature ( I r,)
(iii) Stagnation Density (po)

Assume compressibie fluid flowing post a body under Adiabaitic condilion. (12 Mart<s)

**'k*{<
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Mechanics of Materials
,n,r,,,"*t$i11u
+ ,iit,

I'iote : Anstuer ilny FIL/E full qucstions, choosittg O|iE full question.fi"om eoch module.

Module-l

100

o
O

o

o.

E

O
d
o

.!,4a

'= l
6 c.:id+
hoo

O>
?a,

do

"o

!d
!)a'tro
or

x!?
FO-

.oAL:

!o

aoo
coO

-d

69o

(r<
*at
o
o
z
d
!
Oa

1 a. Dcfinc thc lbllor.ving lcnrs:
(i) Stress (ii) Strain (iri) Young's moduhts

(05 NIarks)(iv ) Poisson's t'rt1io (v) Hookc's lau
b. Dcrivc an cxprcssion for tlrc lotal clongltiort of a tapct'cd circLr lar bar cross scction oI

diameter'D' and 'd' subjcctcd to an axial load 'p'. (05 Marks)

c. A bar of 800 ntrn length is attachccl rigidly at A and B as shou,n in tjig.Ql(c). Determinc
reaction at both ends and strcss in eacir porlion. Ilar ci iamctcr rs 2-5 rrrm and Young's
ru0dulusE l[l()MI)rr.

ic
r*lp--t tf __dd_)e
I rqm Im[-rrtI mrn,,11d*" 'vt'4"i,;i:' ,t:-'i ''';

'&**i*'
tr'

OR
A steel rail is 12.6 m long and is laid at a tempcrature of 24o.C. TItc rtraxinrlrm tcnlperature is

expected to raise to 44oC.v^ [/v! rvu

(i) E,stinratc the minimum gap between the rails to bc lclt so that tclrpcrirtlrrc stress do no1

dcvclop.*- ' -'-'l-'
(ii) If the strcss clcrzel6pe6 is 20 N/mm', u,hat is the gap left betr,veen the rails?
T^i-^ n - a .. r n-5 rrl.-^.^^2 ^--J ^. - 'to ,, t n-6ror
(ii) If the strcss clcrzel6pe6 is 20 N/mm', u,hat i

Take E:2 x i0-'N/rnm2 and cr: 12 x l()-6PCTake E:2 x i0-'N/rnm' and cr: 12 x l0-"1"C
b. Derive a relation betu,een modulus of elasticity and modulus of rigidity.

,! tr

Nlodule-2
a. Denve the cxprcssion for normal strcss and tangential stress or a plane inclined at 0 to the

vertical axis in a biaxial strcss systcm u,ith shear strcss (08 N{arks)

b. State of stress ata ptrint in a strainecl rnaterial is ns shorvn in Frg.Q3(b). Dctenninc:State oI stress ata poult rn a strarnecl mateflal rs ils sllowll ln llg.QJ(t
(i) Direction of principal plarrc ancl rnagttitude of principal strcsses
(ii) Maximum shear stre ss and its dire ctions
(iii) Sketch and indicatc abovc planes.

lof 3

irig.Q-j(b) (12 Marks)

Fig.Q1(c)



The state of stress at a point in a strained material is shown rn Fig.Q4. Determine:
(i) Direction of principal plane and magnitude of principal stress.
(ii) Direction of maximum shear stress and its rnagnitude
(iii) Draiv Mohr's circlc to verily the re sults obtained analytically

2tM.E44

(10 Marks)

force of 20 kN.

(iii) Draiv Mohr's circlc to verily the re sults obti

8o,oJ /'8o,il /*rr.tL

ically

^/f-r,,L

IL

(20 Marks)

kN/m run over a length of
nroment diagram for the

(06 Marks)
also point of

5a. A cantile

cilntilcvcrr bcam.
b. Draw thc BMD and SFD

contrallcxure u,ith

1.-5 m fi'om the free end. l)raw

,r!

:ross-section ol a beam which is subjected to a shear

Frg.Q6(b) Alldirnension are in mm

LoN,,

Ior.ll L
/Mrh

Fig.Q4

Modulc-3

a. Prove the relation

b. Fig.Q{rtb) shows

2 of 3
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Module-4
Derive an expression fol deflection, slope and maximum dellection of simply supporled

beam of span 'L' subjected to a concentrated load W at its rnid span using differential
equation for deflection. (10 Marks)

A sirnply supportcd bcam of 6m span is subj ectcd to a point load o1' 1 B kN at 4 m from le ft
slrppofi. Calculatc:
(i) 'fhe positior, ar,d thc valuc of maxitnum deflcctiort
(ii) Slopc at micl-span

Assume E:200 CPa and I - l5 x 106 nrtr4. (10 Nitarks)

olt
Dcrive thc torsional equation for a circular shaft rvith usual notations. Statc the assumptions
made. (10 Marks)

A shali is rcquilccl to transrnit 2-t5 KW lro\\'cr at240 rprrr.-[lrc tnaxinturtt t()rque may hc 1.5

times the mean torclLrc. The shcar stress in the sherft shoulcl not exccecl 40 N/mm2 and thc

tu,ist l" per mctrc iength. Dcterminc the cliamctcr requirtd i1'shaft is hollow with extcmal
diantctcr twicc thc, intcmal dianie ter. Tal<c rnoclulus of rigidit-y, (i - ,\0 hN/nrm2. (10 Marks)

8a.

b.

b.
c.

OR
10 a. State the assun-rptions made u4rilc cleriving Euler's column lbt'mula. Also derive Euler's

expression of buchling for colun-in rvrth both ends lringcd. (10 Marks)

b. A hollow cast fi'otl iron whose outsicie diameter is 200 mrr ancl has a tirrckness of 20 mm is
4.5 nT long and is fixed at both ends. Calculate the safe load by Rankine's formulae with
factorof safety2.5. Find thc ratio of Euler's to Rankine's loads. Assurnc E: I x 105N/mm2,
Rankiuc's coustant l/1600 for botlr cnds pinncd and fl - 550 Nrrnnr). (10 Marks)

{.*x*r:

..:it:-tl
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