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Fourth Semester B.E. Degree Examination, June/July 2023

Gomplex Analysis, Probability and Linear Programming

Time: 3 hrs. Max. Marks: 100

Nr;te: l. Answev aryt I'IVE.fitll questions, choosing ONE tilll questil;n .from each module.
2. Use of Statistical Tables is permitted.

Module-1
I a. With usr-ralnotation, derive the Cauchy's Riemann equations in the polar forrn.
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b. If f(z) is regular function of z. prove that

Determine thc anaiytic function whosc real pafi is u - c'(x cos1, - ysin y")

oR
2 a. Wilh Lrsual notation. rlerive the Cauchy's ]1 icman in the C'arlcsian lbnl

-t ^lCO_+-
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f (z) I '= 4lf '(z') )

(06 Ma rks)

(07 Marks)

({)7 N'larlis)
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sin 0. r + 0 is regular lirnction z " rei". {ltrcl

(06 Marks)

(07 Marks)

(06 N'la rks)
(07 i\'l a rk s )

l. , irrt,, lhc prrinl.
(07 Marks)

({)6 Marlis)
( 07 Nla rks)

I'ind the arralytic lunction whose real part is t-t:togr,['* I

Module-2
I)iscLrss the translon'nation ru'- rt,
Stalc arnd prorrc the CaLrchl"s intcgral fon-nLr la.

Fjnd the brlinear transftrnration which traps the point z:0.
u,: 5, -1,3 respectively.

Module-3
5 a. A random variable x has the lollo babili followrng various r,'a1r-res of x

i) Find K (ri)Er'alLrate P(x'- 6) (iii)P(l < x < 6)
b I- iud the nrean and standard tler,iatiott of the Poisson ilistributiott

I of i
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OR
1 a. Find the bilinear tlansfbrmation which rraps thepoints z- l,t, *1 to w: i. 0. -1, (06 Nlarlis)

b. Verify Cauchy's theorem for the rntegral o1-22 over the boundaryr:
(i) Along the st-linc z- 0 to z:3 + t

(ii) Along the curle nracie up to t\\'o lrne segments. one fiorr z = 0 to z - 3 ancl anotltet'

fl.onrz-3 toz:l + i. (07}Iarlis)
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A comrrurrication channel receives independent pulses at the rate ol 12 pLrlses per micro
second. The probability of transmission eror is 0.001 for each micro second Ciornpute the
probabilrty of
(i) No error dr-rring a micro second (ii) One enor (iii) Atleast one eror
(ir,) Two error (v) Almost two error (07 Marks)

OR

l,inri rlit, L.\)n\rirrr K :rrrlr rlrirr i,.,, - iK,*' l:'l.: 
' t. i. r p.ti r. Al:o c()nrpurc

i- t/ (Jtlltil \ry15c

(i) P(t .. r'- l) (ii; P(r < t) (iri)P(x -- l; (ir")nrean aud r,ariance (06 \'larks)
'l'he rnarits ol'1000 stuclcnts in an exaininalror.r fbllows a nclmal clistribution rr,,ith r-nean 70
and S.D. rs 5. Find thc nuntber of students whose ntarks will bc:
(i) Lcss than 65 (ii) More than 75 (iii) Betr.r,een 6-5 and 75 (07 N{arks)

The length of telephone conversation in booth has been an exponential distribr-rtion and
lbuntl an average. to be 5 minr-rtes, Find the probability tlrat a random cail nracie fionr this
booth lilcnds less than 5 r-niu (ii) In bctw'cen 5 anci l0 nrin. (07 Marks)
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N{ o clu le-,1
l..)sing Srrnplex lnethocl
\,1 arintize 7" = :lx, + 3r"

SLrbjcct lo thc col.rstl'aints x, t-x. <2
Sv r)v (1O

.3x,+8x. <12

X1,X2)$
Solve the fbilowing L.P.P. by the Simplex method
Minirrrizc Z-.xt- 3x.'i 3r,
SLrb.lect to tlrc c(lnsU-ajnts ixr - \: -'2r, < 7

-.1r, 'r- ix. -8x. < l0

2r, + 4x. >-12
Xr,X:.X:)0

(10 Marks)

( I () \{arli,s)

's rr-rethod to the loliorving transportation
(l0 ,\{arks)

varlability
11

13

l9

OR
Deirne tl-rc lollou,ing terms a lrneal programrning problenr, basic solution^ basrc tbasible
solution. optrrnal solulion, arli llcral variable of an L.P.P. (10 \,larks)
Usc thc tu,o phase rncthocl to

Mipirnizc 7 =. l,-5x, _ 3x,

SLrblcct t(l the conslr-aints 3x, x. r, ) 3

X - X: -r X. > 2

xr. x:, x.t > 0 (10 Nlarks)

9 a F irrd thc initial basic
prob1e m.
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Module-5
feasible solution by Vogel
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b Irour.jobs arc Io bc donc on four rnachincs. Thc cost
rurachrnc rs cir e n bclou :

2IMATME4l

tin t-upcc: ) tt1'lrtotlttt'ittu i 't,h t,tt llt,' i

\{achinc

and tlrc cell)cnt reqLr

l'he cosl per trllc
the filllou ir-r-u:

sr t(js

irenrents o{'the pro.ject and rcspecti-r'cl1' 7. .!. l. l.
l< load o1'cement (in hundrccl ol' r'upccs) filrnr cach

c0l-rlpiiny 5;o

.lobs

rcrspec tive l)'
trL.rck loads.
plant to each

F

Dctcrminc
tralr sp0rlat

Assign thc jobs to the cl rcnt s0 as to minirnize the total cost. (10 NIarks)

OR
l0 ir. A cornpanv has tlrrec e cnrcnI luctorizc ]ocateti in citics 1. 2. J uhrcir srrpplv ccnrcnl to lirr-rr'

pro.jects localeti in lur,in I. 2, l" -1. [:ach piant can supply 6. l. l0 trucli lourls of'ccnrcnl tiailr

thc optlnral di
ion cosl.

for thc as l() nrin irnizc tltc tolal
( l0 ]ltrks)

tr. Solr,'c thc tbllur,r'ing trans problcnr

F rom

(10 Ilarlir)

\4r ,vl . VIr M,r
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(06 )larlis)
(0ll \'l arlis)

(()6 )larks)

(06 Marks)

(0t'l )larks)
(06 llarks)

(0,1 \l arhs)

(06 Ilarlis)
(10 Ilarlist

(0,1 IIarks)
(06 \Iarks)
( l0 \larks)

( l0 \larks)
(10 \Iarks)
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Fourth Semester B.E. Degree Examination, .Iuncl.luly 2023

Machining Science and Jigs & Fixtures
J-imc: 3 lirs. Mar. Marks: 100

Note: ,{nsx)er an! FIVE Jfull questions, choosing ONE .lult question.lrom eoch module.

Module-l
I a. Deline the u,orhing principte of lathe. How can yolr specily a lathe'l (()6 Markr)

b,. Lrxplain w,ith ncat sketch. the working of Radral drilling nmchine. (0ti }larlis)

c. L:rplain bricfly with sketchcs at any thrcc drilling opcrltiort. (06 \larlis)

OR

2 zt,. Draw the engine lathe and cable the pafls and discr-rss the lutrclion o1'lathe ;larts. (10llarks)

h. Dill'erence between upmilling and dorvn milling process. (05 llarks)

c. With a neat sl<etch. explain constructiolr and i,r,orkirlg o1'comnron grinding rnachinc.
(05 \Iarks)

Module-2
a. Drstinguish betu,een orlhogonaI and obliquc cLrtting r'r it]r a nc-at skctch.

h. Lisl and explain difl'erent types of chips fbrrnecl itt rlletal cutlirlg llr'trrt5;,.
c. Skctch ancl cxplarn singlc point turuing tool gcontctry.

OR
el. List ancl explain diticrent tyres ol'cutting tool materials atid statc thcir spccil'rc

b. [)raw'zr mcrchant's circlc diagram, using Llsllal l]otations and statc thc assumptio

c. List the various types of cutting fluids used in metalcuttulg brie{1.v. l-rplain.

Module-3
a. What is nrachinabilitl,'l Define machinability inclcx

b. What are the factors afY'ccting on tool life'l
c. t-rrplain thc proccss of Elcctroplatrng.

app lrcat ions

OR
6 a. l)escribe the inrportance ol'surfhce finish process.

ir. With a neat skclch. cxplain the Hortrrrg pr()ccss.

c. Llricf-ly explain pori,'clcr coating and Galvanizinu proccss

lts

N'lodule-4
7 a. [:xplarn rvith neat skctch thc proccss of Abrasirc Jct lVlachining.

b. f'.xplain witlt tteat sketcli the process ol'ultrasonic tttacltinirtg nrttct'ss

I of 2
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9

OR
a. Irrplairr *'ith neat skctch ol- Electro Drscharge machining.
tr Irrplain r,r'ith ncal skelch o1- L.aser bcanr rnachining.

Module-5
a. What arc tlrc irnpoflauces of .ligs and Fixtures in industries'l

b. t-ist the tirpes of Jigs and Firtures"

c. What arc the rnaterials used to manufacture Jigs and Fixturcs'/

OR
il. \\'hat arc thc llctors to bc considcrcd to dcsign Jigs and lrixturcs',)

b. iiricllr crplain orrl'cnrpletc, Platc. ('hanncl rn Jigs.

!'. l:]r'rctlv e xplain thc rnrportancc ol tirtLircs in nrillirrg and tLirrtins

2tn4B42

( l0 \larks)
(10 \{arks)

(06 Marks)

(06 Marks)

(08 Marks)

106 NIarks)

(06 !Iarlis)
(0ti \larks)
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OR
a. Discuss thc energy losses that occur in 1;ipe flow'.

b. Derir,e Darcy-Wcisbach erluation f-or dcterttining loss of head due to friction

Module-4

(ii) Strearnlinl: bocly
(v) Drag

I of 2

(10 Marks)
(10 Marks)

7a Explain the following tenrs:
(i) Boundary layer thickness

r_ilt(iv)

(iii) BlLril'body
(10 Marks)

GB'G$ $GffiEIM]E
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Fourth Semester B.E. Degree Examination, June/July 2023

Fluid Mechanics

J'irnc: 3 hrs. Marx. Marks: 100

lYote: Answer &ny FIVE full questions, choosing O|tE Jull question.from eqch module,

N{odule-1
I a. Ilxplain the lollorving terms:

(i) Total pressurc (ii) Centre of pressure

(iii) Gauge presslrre (iv) BLroyancy (08 Marks)

b. Derir,,e expressiorr for total pressure fbrce and ccntre of pressure act ott a vcrlical surfhce

immersecl in static fluid. (08 Nlarks)

c. Discuss on fluid pressure measurirtg devices. (04 Marks)

OR
2 a. Explain the Eulerian and Langrergjan method of fluid flow analysis with suitable cxample .

(08 Nlarks)

b. Derive thc 3-clintcrrsional flo',v continuity equation in cartesiau coordinates. (08 Marks)

c. Calculate the velecitv of fluitl flolr'at a point (2,,l) if its 2-D f'low stream function is given

by y : 2xy. (04 Marks)

Modrrle-3
a. Derivc Hagcn Poisculle equation 1or lamittar florv through a circular pipc. (10 \'larl<s)

b. A crucie o il florving thror-rgh a horizontal c ircular p ipc of I 0 cm diarnelcr and I 00 crn length'

Assuure liiminar flor,v and calcr-rlatc prcssure dtup if 100 kg oil collected in a tank in

30 seconds. Take viscosity: 0.97 N-S/nr: and sllecific gravity: 0'9' (10 Marks)

Module-2
Derive the Eulcr's equation of fluid rnotiorr and hettce deCuce Bernouili's equation.

(10 VIarks)

Dcrive an cxpression fbr dischargc tliroltgh vetttLtt'itrlctcr', (10 Nlarks)

OR
Dcril'e expression for ciischarge throLlgh a lriangular notch. (10 N{arks)

A horizontal vcuturiincter of 20 cnt irrlet cliameter and 10 crl throat diarnetcr is used to

lrrcasure an oil fiorv. The dischargc ot'oil through ventr:rimeter is 60 lit/s Calcr'rlate the

reading of oil-rnercury differential manonreter. Take Ca: 0.98 ancl specific gravity - 0.8.
(10 Marks)



8 a. Explain the follou,ing terlns:
(i) Reynold's number (ii)
(iv) Wetrer's nurnber (r,)

b. Deducc an expression fbr prcssr-rre drop (dp) in a

if fluid has velocity' (V), r iscosity (pr) and
length (L).

21M843

Burckingham's ru - theorem
Corrsicler pipe drameter (D) and

(10 NIarks)

(10 Marks)

5 kg/mr. The

(10 Marks)

is grverr by

(10 Nhrks)

nurnbcr ( iii i
nr-rrnber
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1of 3

o13 n/r
.,,:],....f.!i'rg:'

modulus of rigidity
wide and 10mm

on each side

(10 Marks)

(10 Marks)
thick to which
The length of

6orr

Fie'Q
!,i

tx,

3

2 a. Dcrive modu

vertical axis in a
b. An element

i) Princ
ii) Maximum stresses and its locations

temperature is raised by 100oC,
of the compound bar. Assume

(10 Marks)

strcss on a plane inclined at 'e' to the
(10 Marks)

as showr in Fig.Q3(b). Determine :

too ul*-"P

e" nr\-..i-

5'b
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,.rl;r, ;'1.,.:.r'a,
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g" *f *,*
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(10 Marks)
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Fourth Semester B.E. Degree Examination, June/July 2023
Mechanics and Materials

Max. Marks: 100Time: 3 hrs.

Note: Answer any FIVE full questions, cltoosing O!,IE full question from each module.

Module-1
I a. Define the following tetms :

i) Elasticity ii) Stress iii) Strain iv) Young's modulus v) Poison's ratio. (05 Marks)

b. Derive an expre ssion for extension of the uniformly tapered circular bar subjected to an axial
load. (05 Marks)

c. A member ABCD is subiectcd to point loads Pr, Pu, P: and P+ as shown rn Fig.Ql(c).
Calculatc thc force P2 necessall lbr equilibrium if P1 :45kN, Pr:450kN and P+: 130kN.
Detennine stresscs in cach member and also determine the totai eiongation of the member

assuming the E : 2.1 x 10sN/mm2.

A

P,

l2eno

?7



in Fig.Q4. Determine

2ti$'{E44

80N/mm2 stress

OR
The state olstress at a point in a strained mate

A c-

4

a.

b
c.

d

5a.
b

6

(20 Marks)

(05 Marks)
ie.Qs(b).

b
"r 
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.. "t l-5rr)t

Fig.Qs(b)

,j

oR'
E

= - wtth usual
R

_on
Y

subjected to sagging ben
maxlmum compresslve and their

W/unit length.

i.-"'
,:]

with its flanges of l80mm x lOmm and web of 220mm x lOmm is
15kN-m. Determine the maximum tensile stress and
location in the section. (10 Markg

(15 Marks)

notations. State the assumptions in the

(10 Marks)

7

Modute-4
a. Derive diffbrential equation fbr dcfle ction of bcam. (10 Marks)
b. Determine slope and deflection for a cantilever beam of length L and subjected to UDL

,rli'

2 of 3

(10 Marks)
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(10 Marks)

OR

8a. State assumptions and derive the torsional equation

9a

10 a,

b

b. A hollow sha{lof diameter ratio 3/8 is required to transmit 58SkW a"t I 1Orpm, the maximum
torque being 120% of the mean. Shear stress is not exceed 63N/mm'and twist in a length of
3m not to exceed i.4o calculate extemal diameter of shaft w1-rich would satisfy these
conditions. Take modulus of rigidity as 84GPa. (10 Marks)

Module-5
Denve an expression for circumferential stress and longitudinal stress for a thin cylinder.

(10 Marks)
Derive an expression for strain energy for a member subjected to axial load. (05 Marks)
A steel bar 15mm diameter is pulled axially by a force of 1OkN. If the bar is 250mm long,
calcuiate the strain energy stored per unit volume of the bar and total strain energy stored by
the bar. Take E = 2 x 105 N/mm2. (05 Marks)

OR
Obtain the expression for Euler's critical load for a long column with both ends hinged. Also
state assumptions made. (10 Marks)
A thick cylinder with intemal drameter 80mm and externai diarneter l20mm is subjected to
an extemal pressure of 40N/mm2 when the intemal pressure is 120N/mm'. Plot the variation
of circumferential stress and radial pressure on the thickness of tl-re cylinder. (10 Marks)

b

**>1.*+

3 of 3
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Fourth Semester B.E./B.Tech. Degree
Biology for En

ztBE45

une/July 2023

Max. Marks: 100

full question from module.Note: 1. Answer any FIVE full questions,
2. M : Marks, L: Bloom's level, C:

M LModule C

Q.1 L. What is a biomolecule? Explain the cla$sification of biomolecule. ,,:!' 07 L2 col
b. Explain thc role of DNA

COVID- 19.

vaccine for
'li1,, rlr... '

RNA vaccine forrabies and 07 L2 co1

c. Write a short note on cellulose bbs bio-filters 06 L2 co1
,.,..,',.,.,. ',,' '"' OR

Q.2 a. Explain the DNA finger printing in forensic applications. 07 L2 co1
b. Explain the role of lipids and its application in cleaning agents. 07 L2 col

Write a shod note col

07 col

c 06 L2

l. L3

and lastics.
Module -

b. Explain eye as a camera system. 07 L3 cot
c Write a short note on cardiac pacemaker. 06 L2 co1

o.4 a, .,11.i,."'Explain the robotic arms for prosthetics. 07 L3 col
b 07 L3 co1Explain heart as a pump system.

c. Write a short notc on engineering solutions lor Parkinson's disease. 06 L2 co1
Module - 3 iil

07 L3 c02Q.s a, Explain the lungs as a purification system.
07 L3b Explain the kidney as flltration system.
06 L2c. Write a short note on spirometry and ventilator -,,,i1,,,.11ur,,,,,.t,,11"

Explain muscular and skeletal systern as scaffolds. 07 L3Q.6 L.

b Explain bio-engineering solutions for muscular dystrophy and osteoporosis. 07 L3 co2
Write a shorl note on Chronic Obstructive Pulmonary Discase (COPD) 06 L2 co2c.

odule - 4 "ri

07 L3 c03Q.7 a. Explain the terms Echolocation Ultrasonography and Sonars.

,Ekp.lain the process of Phdt6synthesis and Photovoltaic cells 07 L3 co3b
a short note GPS and aircraft. c03

leaf e Burrs and Super hydrophobic and co3

06 L2c.

07 L3a,Q.8 Explain the
self-c

07 L3 c03b Explain the terms Spark skin and Sr.vimsuits, Bullet train using biological
conccpts.

06 L2 co3c. Write a short note on Hemoglobin - Based Oxygen Carrters (HBOC's) and

Perfluorocarbons (PFC).
Module - 5

07 L3 c04Explain the DNA Organic and Biocomputing.Q.e L.
07 L3 co4Explain the B io iifiti€ing and Artifi cial 44!g9499 for Disease Diagnosisb
06 L2 co4c. Write a short note on Self healing Bioconcrete.

OR
07 L3 co4L. g.Q.10
07 L3 co4b Explain ion and Bio-Mining via microbial surface adsorption.
06 L2 co4c. Write short note on Nanomedicines and Bioleaching.

o.3 Explain brain as a CPU system.

OR

co2
co2

OR
co2

OR



D

B

USN

Time:

1.

)

3.

4.

5.

1

Fourth Semester B.E./B.Tech. Degree
Universal Hu
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xa ation, June/July 2023
alues

society
'o

be maintained in
and life b)a)

c) life and en

2. Basic human

v{fl

{io

)a b)
oth a and

3. Purpose of value
a) Foster

4.
a)

5.

d)

6.

,,,.l,.

the syllabus easy
these

of these

IS

values

o f

d)

b)
d)

c) Love

Make
All ofg),6evelop individuals

having the

means
o be in a state

Fulfillment of expectations
c) Fulfillment feelings

Self evaluation
Having knowledge of all

sired sensat body

foundation
a) Respect

The Human goalat

b) lon

nature is7

a) Prosperity
g/Co-existence

e"I.tffi

.u$'
b) Fearlessness
d) Right understanding

b) Prosperity
d) Coexistence with nature

Version-A- lof4

8. The outcome
a) tught

IS

S

Paper Version : A

N

Marks: 50



9. Society means

fitnu^una) Family
c) Few individuals d) None of

10. Feeling for those who have made effort for exce llence
a) b)

11.

socially and ecolo

b) Bio order c) Animal order
Version-A-2af4

b) More Powerful
d) More well-travelled

2lu}I49

Universe

d) Five (5)

12.

13.

14.
a) More

,5yfrore
rich

15.

16.

17.

22. The fourth order of nature is
a) MateriHl.,,,

.,: 
1:::i:.:: :

,rtt:,,-:i:;:'

''ili'

uman order

a)
harmonious world is created by vAtthqp

Home, Family, Society, Univeqsh; ;*r'
School, Home, Office, TemplB,,:, f'

a) Existence + Growth

,9)'Nuflure/Worsen

4 levelg there are

U;fr6iuiOual, Family,
d) None of these

at

)c

,rii "rti ,,.

of TulSti$Plant (or any plant)?
b) Cruelty/non-cruelty
d) Will to live in self

for the universal'human order may be
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23. is the basic rxtit gfhuman society.

rbt'lndividual c) Nature d) Society

Whic!,
a) Self

Yr.r,
25. Whaf"fs the nature of self?

aY6onscious
-c) Biochemical

26. Self exploration is seeing beyond

a) Group

24.

a) Universe

27. Human to human
a) Work

means

of

c) Fee

d)D physical faci

30. is the activity of

c) Both

of the following is a positive value?
respect b)

d)N

hemical
-Conscious

, {Nqr

"s-S**J'"i. 
./

1p'{ou,

*Allztp our own,

1g)Oneness

interdependentl'
c; Ease,

29. Prosperity
qrteelfrr,s

"b) Feeling

28.

31.

c) Box

c) System

SENSCS

d) None ofthese

d) None of these

d) Care

means.

these

than required facility

more physical fac slity ,i.
!-.::::::lill.

..{ '*' 
j,'

"-qh"M*-t"

self and Body

responsible for happiness

t'* -su,; "1$P' \

b)
d)

wbfit
g/Self

and

c) Outside situation

32. Value education helps to

dy

) Society

."d'r

a) Removes our contradictions
b) confusions
c) at all living

33.

34. The third
a)

36.

c)

ided society by ......

b) Physical facilities
d) None of these

b) Bio order
d) Human order

c) Trust

nature

,r'

35. Wbiells the comp/
tzl Love

lete value?
b) Respect

while the self is a _ unit.
b) Consciousness, Material
d) Consciousness, Consciousness

Version-A*3 of4

lsa
Co

less physical facility
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37. Society is an extension of / ,

a) Human Being W-@
38. In value education Sanyam mans _

a) S;l{-exploration
g),Self-regulation

b)

c) Nature d) Existence

_A
-B

39.

40.

41.

42.

43.

44.

45.

47.

48.

49,

a) F-yrlessness

3;.!{earlessness and Trust

46. Human goal -+ match correctly

d)

b)
d)

A
B
C
D

a) 1r
tyfi'

Right

c)

c) Glory

llence in otlibrs
:::..:::::::.::..

, . ,."'
,i 

tr,i,r.,

Prosperity
I
2

F

exce is called

*d<r<**
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b) Guidance
d) Gratitude

b) Health and prosperity
d) Mind and Soul

50. Each human being is co-existence of
a) $prit and Sanyam

5/Setf and Body

fr*rdifll,r

.,\}\.

a)
c)

b) Epics
gp{rofessional ethics

of values leads to

, i,,{ffi
1

I

in relationship, oil,the 1n society,basis
Trust
None of these tii,jili ii

b)1
d)

Fearlessness

Right

Co-operation
Corporate identity

understanding


