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x 0 I 2 J 4 5 6 7

P(x) 0 K 2K 2K 3K K, zt< 7K'+K

5 a. A random variable X has the fo

Find the value of K and also find
(r) e(t<x<s)
(ii) P(x > s)

(iii) P(x < a)
b. Find the mean and standard

6 a. The probability

P(x): yne -x

b. In a certain duration of a
What is

(,)

Module-3

OR

-2x+4y<12,
-4x+3y+82<10,

x,y,z ) 0

Distribution.

21MATME41

(06 Marl<s)

(07 NIarks)
probability that a

(07 NIarks)

x is given by

(06 i\{arks)

mean 5 minutes.

(07 Marks)
are o\/er 64. Find

(07 N{arks)

(10 N,Iarks)

(10 Nlarks)

,Shs.
id,. 's11ht

..rrll*"Wh*,1.r1r1l*[ $r

"rr,r,, 
r1r11g,l,

funaf.id{,l;ti'

.i"'i:t:'ia':r::i"':''

c. 2o/o of the fuses manufactured by found to be

box containing 200 fuses
(r) No defective
(ii) 3 or more

defective,'
.. riiii,.f, lr

or 1,,. r'''

Find the

:

contrnuous random variable

7

ion of a

Yo. Also filean, variance and S.D

distributed with
ity that a shower for,

or more.

OR
P=x-3y+22,

x-y+2217,
8 a. Using Simplex

Subject to the
:5'

I "ss' .t
.:, [ ]:'

il . -:4:11-*1

*i ,i----".J'

" !rl:::'r "!l

2 of3

(10 Marks)



b. Solve the following LPP using two phase method,
Maximize z=3xr*x,
Subject to 2x, + x, ) 2,

x, *3xr 12,
xz (4 and

x,rx, ) 0

9 a. Find optimal solution of the given

i' .1i$" 
-.Y

,s{*\ '"N

{- Ys,"&$-& &.." s

qn&'
-r"d

21MATME41

(10 Marhs)

pro Vogel's method,

(10 NIarhs)
1,2,3 which supply cement to four

+l .**t
blem uSffif

,dltin. ::: :::: ::!!sJ

":::"

b, A company has
projects located
and daily
transport

located
1,2,3, 4 each plant can ly 6,7,10 truckloads of cement dailv

of the are respectively 7, 5, 3, 2 truckloads. The
truckload of c of rupees) fiom each plant to each

project follows :

Project sites
12 3

Determine the optimal distribution
transpoftation cost.

oS.rirlit0a' mmlmrze

1

2
fJ

i tsiij .,:i

,+1fuetdries

for

d$

SO the total
(10 Marks)

.il1l'

10 a. Obtain an

What are job

initial basic solution to

each job on

To

(10 Marks)
to do obs. Each job can be assigned to one and only

machine is given in the following table :

Machines

{ :!j1l-1.

,Si,,-l:,,ri:i:1is'
,,i}d

t"

{ *'*":

From

dS

Jobs

which will minimize the cost?

+t*x<*

.,$,

qsA. B C
tr,,, 10 9 8 8

Fz 10 7 10 1

F3 11 9 7 9

F+ 12 14 10

10 10 8
.ii

2
a
J i.,1.'

n

01 ,,lfu'" I
8 15 9

tr;::,,, 1$ A B C D Availability
l*$se 1i 13 \,1, t4 250
ll 16 tt ,',, :1I"4 10 300

, 
'il,rtllli 2t 24 13 10 400

Requirements 200 225 275 250

\ tra

J\
Mr Mz M3 M4

J1 18 24 28 32
Jz 8 r3 17 t9
J: 10 15 I9 22

3 of3

(10 Marks)
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Time: 3 hrs.

Note: Answer any FIVE full questions, ONE full

I a. List the operations carried
sketch.

b. Explain the step by step of taper

Dec.2023lJ an.2024

Machining Science s & Fixtures
Max. Marks: 100

question from euch module,

d$
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c. Define machining explain the c

sketch, the

2 operation with neat
(08 Marks)

out and lathe machine
(06 NIarks)

of material removal process.
(06 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

lassifiqation
'irr" . ,ii i"

2 a. Explain
(column

b. Exp

3

4

5 a. What is
b. Explain
c. Explain

Calculate the co-
chip thickness.

,,{p

type).
by step

o
of horizontal milling machine

(08 Marks)

machining a rectangular slot of 10 mm wide x 5 rnm

shear plane angle, velocity of chip along tool face and
(06 Marks)

Module-3
List and explain the variables that affect the tool life.

the principal of lapping.with
sketch, the principal of honing.

I of2
j. q,,,,-,,.,-)"

.\ir'

d 'e:i' 
:i:

,*;,+,:,,t''

D

s

c. A Seamless 35 mm is turned orthogonally on a lathe. The following
data is Rake angle Cutting speed: 15 m/min, Feed: 0.10 mm./rev, Length

chip in one :50.'72 mm. Cutting force:200 N, Feed force:80 N.



OR
6 a. Explain with a neat sketch, the various forms

b. Write a short notes on the following
(1) Electroplating
(ii) Powder coating.
(ii, Liquid coating.

7 &. With neat labeled sketch, explain
application.

b. Explain the process and list the ad

ztn4B42

tools
(08 Marks)

(12 Marks)

along with its
(10 Marks)

ion of it. (10 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

(10 Marks)
fixture in

(10 Marks)

With neat labeled
List the various in

OR
the working

.$

8a. of electrical discharge machining
and explain an them process parameters. (10 Marks)

the working of assisted electric discharge machining
(10 Marks)

Module-5
jig and leafjig.

b. Explain with
along with its

9 a. With

10

explain template

" 
6,- .r

{

ru:l'=
.r$

i4$qMiii:.4s

2 of}

of Abrasive water
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question from each module,
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I a. Define the lbllowing terms .

(r) Absolute
(ij) Gauge

., .:..,!.,....,

!j (05 Marks)

is open to atmosphere and the right limb is

I is of 80 mm diameter and the larger
the difference of pressure between thc
velocity of water at the smaller section

(v)
b" The left limb U-tube

(iii) Differential
(ir) Buoyancy

connected to a carrying water The centre of the pipe is at the level o1'

the free of mercury. Find the in level of mercury limbs of U-tube, if thc

abso of water in the IS 4.5 m of water, atmospheric pressure is 760 mm

pipe which leve section of the pipe is of
240 mm Determine two sections, if the pipe

is and the is I m/s. (06 Marks)
c. Ajet of of 100 mm strikes a curved plate at its centre with a velocity of 15

with a velocity of 7 m/s in the direction of the jet. The jet ism/s. The curved p

deflected through
(1) Force
(iD

late

an 150". Assuming the plate smooth find
on the plate in the direction of the jet.

P"yq{ilq(

'|.i:'

,. "4.-l

'...1',

jet.

1 of3

(04 Marks)

ffiffiffiffiHffi

Module-1

c.

a.

b.



OR
4 a. Detine an orifice-meter. Prove that the discharge

21ME43

orifice-meter is given bY the

(10 Marks)

b.

c

5a.
average velocity of the flow Hagen

OR

b. Determine:
(t) The pressure
(i, The shear
(iii) The

2 tnls
c. The external

respecti
and of

of oil, with a maximum velocity of
plates which are 1 rffin apart. Given V=25N-S/#. (o6Marks)

I diameters llar bearing arc 200 mm and 150 mm

the collar bearing, an oil film of thickness 0'25 mm

Find the torque and the power lost in0.09 N-S/m2 is

viscous resistance oil when the shaft is nrnning at250 rym. (04 Marks)

OR
6

7

:,s$

,'l lr

"'it,n,"""-'
f

2 of3

is equal tocircular pipe for



10 a. Obtain sion for stagnat

b.

and pressure.
velocity of air the outlet of a

contains ak at apressure of2 abs.)
the outlet of the nozzle is N/crn2(abs.) = 1.4 andc. Define computational s. Ment lications

ztME43

of a compressible fluid in terms of approaching
(10 Marks)

fttted to a large vessel which
pressure at
(04 Marks)

CFI)
(06 Marks)

8 a.

b.

9a.

b.

c

,Siliierry$d

J'*f
qt(ffi :&

'fi;-'"'

dt f

'r=...

3 of 3
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diameter 'dr'
c. A steel bolt

20mm and

in bolt
ELcopper 20GPa.

2 a. State Hooke's law the typical
tension test. Show points on

b. Define Young's
(E) and (G)

3a. ns for
x-direction

SC

:,, rnl.r' il

milt[:stee1
and briefly explain them. (10 Marks)
Derive relation between Young's modulus

(10 Marks)

a plane inclined at '0' to the plane

stress system and show that sum of
ns is constant. (12 Marks)

body is shown in Fig.Q.3(b). Detennine
ipal stresses, principal planes, maximum

(08 Marks)

Take E"t".r : 200GPa and
(08 NIarks)

specimen during

If pitch of

OR

Fig.Q.3(b)

1of 3

curve for

:t]'

.ril"
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full question,frofi each module.
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Fourth Semester B.E. Degree
Mechanics of

Time: 3 hrs.

Note: Answer any FIVE filll questions, choosing ONE

l a. Deflne the followrng terms: 
Module-l

, True stress

ii) Poisson's ratio

\

nlfrn.nnA



4
OR

The state of stress at a point in a strained material is
i) The direction of the principal planes.
ii) The magnitude of principal stresses.
iii) The magnitude of the maximum shear
iv) Draw Mohr's circle and verify the

ig.Q.a(a). Determine

2tN{E44

(20 NIarks)

direction.

Soorl

for

,':: _. J

'p

5 a. Define a be
b. Draw the

in Fig.

$o

with simple
and bending

load of 2kN/m
the point of flexure.

&

bending

"$'
..:. 

_... .:ia"

tr].. =

types of beams. (06 Marks)
for the overhanging beam, catying

entire length and a point load of 2kN as shown
(14 Marks)

Ak^)

Draw shear fbrce and
point of contraflexure.

..&wq,
.aqffir:{

. ir*SsE

"{u,isrw:v"4e" ^

the betim shown
iiilr

6 in Fig.Q.6. Locate the
(20 Marks)

3o\<nrf 'r-n

j q*$s!r*i

lO\<rr:/.rn

A
...

P

:i:- lll !-

a. Prove the relation 
M - o 

= I withI YR
b. Prove that a hollow

length and weight. ,

.rri

1i , r,,',,

Fig.Q.6

Module-4

usual notations.7 (10 Marks)

shalt is stronger and stiffer than the solid shall of the same material,
(I0 Marks)

,,J],

2 of3

analytically.
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OR
8 a. Derive the torsional equation for a circular shaft with

made.

b. A hollow steel shafl transmits 3g2kw of power
length of 3m of shaft is 2.5o. Find the
permissible shear stress is 90MPa. Take G

9 a. Differentiate between thin and thick
b. Derive an expression for

ztIME44

State the assumptions
(10 NIarks)

The total angle of twist in a

outer diameters of the shaft. If the
(10 Marks)

.'u , ,j

for a thin
,,,11rto an internalpressure 'P'.

c. Derive the expression for

10 a. Derive an

b. Derive an
both ends are

longitudinal stress

stresses

(02 Marks)
cylinder subjected

(08 Marks)
(Lame's eduations) for a thick cylinder.

(10 Marks)

when both ends are flxed.
(10 Marks)

subjected to compressive 1oad, when
(10 Marks)
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Note: Answer nny FIVE full questions, clroosittg ONE.fiill question "ft"om euclt module.

1 a. Explain thc structttrc ancl c mono sacchar irlc.

o1' carbohyclratr::

and inrportance olccl lu losc-bl :iccl n,atcr llltels
(l 0 NIarks)

(05 )larlis)
L)iscuss thc propcrt applications and env ironnrcntal in-rpacl ol'pllA ar-rd Pl.,\
as bioiriastics (05 llarks)

2

0R.
il. Discuss thc importance and potential applicatrons of DNA and vac:cittcs t-isit'tg rabics as art

example. Explain liorv DNA vaccine s work. (10 )lariisi
b. Explain the propcflies, aclvantages ancl engineering applications of I{NA vaccittcs.

spccificaily for COVID-l9. (05 i\larlis)

c" lJiscr-rss thc bcncfits aud uscs ol plant-bascd protcins iis altentativcs to aniural-bltscrr
(05 ]larl.t)Prrrteirrs.

a. Comparc anci rvritc architcctur. orr,*#uffi'ain as a C.PIJ systcnr u,ith thal baseci ott thcrr

characteristics' (10}Ilrl':;)
b. What is EEG'I Writc the application of E[:G. (05 Niurlis)

c. Eye act as canlera. Explain rvitli cliagranr. (05 llarlisi

olt
a. Dcscribe thc arciritccture of the heart as a pLlulp systeln. Discuss thc ll-rnctictn oI cltr:i,

ciratlber. (10llarhs)

b. I)iscuss the reasons lirr blockagcs in blood vcssels and their irnplrcations for cardiovascLtliu

heaith. (05 )larlist
c. Discr:ss the different shapes, rnaterials. coating ancl ex;rausiot"t tnechatrisms used itt slcitt

desrgn. (05 lllrks)

Moclule-3
a. Explain the architecture olthe lr,rngs as a purification systerl. Disct"tss thc clillcrcnt p.lrts i)l'

the respiratorl,systeni and their role in filtcrirrg harrn{irl substances and fiicilitating ga:

cxcltange. ( I0 \llr.ki r

b. Discr:ss the prirrciple and i,vorl<ing of spirometry as a diagnostic tcst 1or cr.'alr,rating ltrtrpt

function. Explain how spirontctryresults can be interpreted and uscd in thc cliagnosi,s o1'lLittlr

condttions' (05 \larliti
c. Ilxplain the concept o1- abnormal lung physiology. Irocusit'lg ott flhronic Abstt'actri,:

Pulmonary Diseiise (COPD) as an examplc. (05 llarl'rr

t of 2

clisaccharidcs ancl po

b. Lrxplain the constt'ttct

C
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2t BE45

OR
a. Describc the architecture of the kidney and its functional units. I(norvn as nephrons. I)iscnss

thc role ol'each con-r1'lonent of the nephron in the f-iltration, reabsorption anci scoretior-r
proccsscs. (10 }Iarks)

l). Discuss the typcs ol-nruscle and contract oI'musclc. (05 i\,Iarks)

o. [:xplorc thc biocnginccring solutions being developed 1'or ost,-'oporosis. (05 NIarl<s)

)Iodulc--l
a. Explain thc working principle of ultrasonography and discuss its advantages and limitations

in meclical irnaging. (10 Nlarl<s)

b. Discr:ss the history of technological echolocatiot't. (05 Nlarl<s)

cr. Explain cornponents olbionic leal. (05 \{arl<s)

7

8

9

10

OR
a. Con'rprrc bctw'ccn Bircls and Aircrafts lvith GPS teclirologv fbr

b. Discuss the principle t lsuper hycL'ophobic snrtbces.
c. Discuss thc nraterials and examples of sell-cleaning surlace.

Module-5
a. Eluciilate thc difftrcncc bctwccn 3l) printer anc'l Bioprinter.
b. I)iscuss tccl.rnological importarrce ol3D printing olHurnatt Ear
c. Discuss materials usccl in 3D printing of Bonc.

Navigation and discr"rss.

a

b

c

OR
Evaluatc the imporlance of 3D printing in thc fuod inciLrstry.

Discuss the technoiogical irnportane e of self healing bio concrete.
Evaluate the adrreintagcs of bioremediation and biomining.

+F4.l.+

(10 Marks)
(05 Marks)
(05 Marks)

(10 Marhs)
(05 Marks)
(05 Marks)

(10 Marks)
(05 Marks)
(05 Marks)
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