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(i) Microscopic

Nate: l- Aaswer any FIYE futt qaestions, ryaising ONE fult questiom{rom each module.
2. use of rhermodynamics DHB andwsm tables permitted-

Max. Marks: 100

(10 Marks)
b.

c.
the concepts of temperature. (04 Marks)

al thermometer scale and reference junction at

at ice and steam points. What will be reading on this
thermometer where the gas thermometer reads 70'

and explain

t'C on gasA thermocouple with test.junction
ice point gives the e.m.f as,

e=0.20t-5x10-*tl rnV
The niillivoltmeter is calibrated

(06 Marks)

OR
a. Explain Quasi-static process with a neat sketch (06 Marks)
b. With a neat sketch. explain constant volume gas thenxometer. (06 Marks)
c. A temperature scale of certain thernrometer is given by the relation t: a ln p + b where

a ar]d h are constaltts and p is the thermometric propcrry of the fluid in the thermometer. If at
the ice point and steam point the thernrometric properlies are tound to be 1.5 and 7.5
respectivcl) What will hc the temperature corresporrding to the ihermometric proper-ty of
J.5 on celsius scalc. (08 \rarks)

Module-2
a. Write the ditlbrences and simrlanties betw,een work and heat transfbr. (06 Marks)
b" Wirh the help of P-V diagrams derive expressions for various displacernent work. (08 Marks)
c. To a closed systcm l50 kJ of work is supplied. lf the initial volume is 0.6 m3 und pi..rr." of

thesystemchangesasp:8-4V.wherepisinthebaranilVisinmi,determinethefinal
volume and pressure of the system. 

oR 

(06 Marks)

a. Explain Joules experiments and hence define first law of thermodynamics. (06 Marks)
b. With proper assumptions derive SFEE and apply the same lor nozzles and compressors.

(08 Marks)c" ln a gas turbine unit, the gases flow through the turbine is 15 kg/s and the power developed
by the turbine is 12000 kW. 'f he enthalpies of'gases at the inlet and outlet are 1260 kJ/kg
and 400 kJ/kg respe ctively and the velocities are 50 rds and I 10 nls respectively. Calculate
(i) 'fhe rate at which heat is rejected to the turbine and (ii) Area of the inlet pipe when
specitic volume of the gas at the inlet is 0.45 m3/kg. (06 Nrarks)
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7 a. Define
i) Calibration ii) Precision iii) Accuracyb. What is the significance of measurement?
Explain with neat sketch, the principle of p

18ME36B/1

v) Linearity. (10 Marks)
(04 Marks)
(06 Marks)

(10 Marks)
example

(10 Marks)

(10 Marks)
(10 Marks)

(04 Marks)
(06 Marks)
(10 Marks)
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b. Find the real part of
isin 0

c. Show that (t + 
" 0)"+(l+cos

hence find its

Module-3
=l*t3,y=1+t2,2

;.Fr-+: :,ry-ffi?=3=*.s{.1*,&
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2t-5 where t is time. Find
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(06 Marks)
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6 a. Find v.F and vx F where

b. If F=(x+y+l)i+j_1x+yyl
c. Find the value of a sr-rch that (x

region bounded by y: x and y: x2.

OR
F:v1*t-ty'+r,-

-0.
+ az)k ls solenoidal.
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(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)
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;12

Jsin'x dx
0 ,=+j

b. Evaluate

8 a- Evaluate

i **.,0*
| (1+ x- 1-

, :,,.:.:..
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die casting nwt sketch. (10 Marks)
with neat sketch.

(10 Marks)
and squeeze casting

b. Explain the

OR
metal arc rvelding with neat sketch and list its advantages

(10 Marks)
Arc Welding (SAW) with neat sketch and list advantages

torming. (10 Nlarks)
die forging with neat sketch.

(10 Marks)

rnill with neat sketch. (10 Marks)

(10 Marks)

of flames with neat sketches. (10 Marks)
weiding and list its advantages and

(10 Marks)

fbrging

with

7a.
b.

8 a. Explain the
disadvantages

disadvantages and appiications. (10 N{arks)
14



9 a. Distinguish befween Soldering,
b. Explain the friction stir welding

10 a. Explain the welding defects,
b,W

ii)

with suitable sketbhes.

.,,, 'iir".

2tl/IE32

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

**)i.ri.*

'{
,;!

't$: :1'

.:::.

.-l'4h'r, ;,/ru. "s.'

'q*i $

J-il 2 of2 15
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io
o

o
a)

i'u

-!

!y-

!: c-

.=o

aQ

2-t

_-,a

-X

o;

9E

>\,+
cll c

F>
o

(r<

z

q

USN

Tim

I

)

3

4

5

6

Module-4
a. with a neat sketch, explain tire physical vapor deposition rechnique.
b. Discttss the different surihce coatilrg matedals Llsed tor diflbrent applications.
c. With a neat sketch, explain the electro deposition method of coating rnetal surface

(08 Marks)
(06 Marks)

S.

(06 Marks)

,:tJI\
-.., -cf-, it
4t- ei'

.-1*-'**,-:*+ -' -

d"*ntr":!**' 21ME33

Dec.2023 lJ an.2024
ineering

(20 Marks)

Third Semester B.E. Degree
Material Science

a.

b.
c.
d.

Explain the foliowing
Annealing

,,4,,

rlb^;'::=:;:'*1i:,, r'

,,.,:::,,,,."OR

Nonnalising
Hardening
Tempering

16



8 a. Explain briefly the production of meta, p?*0.*
b. Explain with neat sketches the different

9a.
b

':rj 'ir''l!'
'''=.i:a::::. N!

'::*)1E""

'f ii b,
ialj::: t,il:'

'Lll ::,:;1r,. t'
f

:.:::

salient p0ints.

21ME33

(10 Marks)
(10 Marks)

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

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

c

OR
10 a. Draw the stress-strain curve steel and explain the

b. Briefly explain codes and in design.
c. Briefly discuss the manufacturing rnethod;.

,," ':::-, r i'
t,.,;". 

.ii

,:::,,

,ilt,..14+'
'.:::: t''i'

dq*. ,

::::,.,1:::=

2 ofL

/ry!."e!\,.'l

"::,,,,',, ,,'

17



USN

2a.

b

(")
o

a-
cd
tr

o
0)

= ^".

=a
1 ,-

a>
?..

?>

O()

4

(do
OEc0c.s qd

*9
>d

-Q6

-bts
5lr
d_9
o.v()j

y6
9oatE

!otB
>a (H

trcQ
o=

=9Fd()-
\J<
-al
()
oz

o
a.

3

Third Semester B.E. Degree Examin ec.2023 I J an.2024
Thermodyn

B"E-.1)"H.
VACHA.NA PffiANfiA}TA

P. G IIA{-AKATTI s. -
i !tr" &;\li". g

'j 31-i,*r

Max. Marks: 100
Time: 3 hrs

Nate : 1. Answer any FIVE Jitll qaestions, ONE lull
2. Steam tables moy be pernt

1 a. What is meant bv thermo Elucidate
and vapor pressure

b. Define a thermod
isolafed system.
Explain the fo

C.

':t ,

questio,,x,ti'oit euch module.

of thermocouple type
(10 Marks)

system, closed system and an
(06 Marks)
(04 Marks)

(10 Marks)
(06 Marks)
(04 Marks)

C

a.

b.

c.

...'+r Y:.1. 1 of3

(04 Marks)

ffi

.::::.

..',, " :i':, .,"

rvitha,neat
': ,ti

:i)

b.

c.

18



Module-3
5 a. Derive the Maxwell's relations and explain their

b. Brief about the Clausius-Clapeyron equation for
c. Explicate the Joule Kelvin effect and its

thermodynamics
of liquids.

flue gas ii) Air fuel ratio.
ibility chart and its applications.

2l

(10 Marks)
(06 Marks)
(04 Marks)applications

OR
6 With a neat sketch, expound the flue gas NIarks)

Dry exhaust gases &om an oil carbon
dioxide 8.85%, carbon monoxide 1 oil has

a percentage composition of carbon 82%, hydrogen 14% and oxy-uen 20,i,

Determine : i) Mass of carbon (06 \Iarks)
Define compressibility (04 IIarks)

q

b.

c.

7 a. A vessel having a

steam at a

Module-4

-

m-' contains a mixture of saturated water and saturated

of 245oC. The mass of liquid pre$ent is l0kg.

100kVkg. is done at a pressure of 3.2 bar with
/kg. The from a condenser with an enthalpy of

feed heater of bled steam is 11200 kg/h. Find the
AssumWhat the water leaving the feed heater is saturated

(10 Marks)
The condenser
Neglect pump

(06 Marks)
.:.

of regeneratlve
;,,:::::::::i:

cycle and reheat cycle over the simple ranking cycie.

of 0"05

b.

turbif,e with an
of

liquid at3.2
b. Ina

pfessure
work.

c. State the advantages

2 of3

(04 Marks)

8a.

(10 Marks)
steam at a pressure of6 bar and

heat for super heated steam as

(06 Marks)

(04 Marks)

3100kJ/kg. It moves out of the

19



9a.

b

21ME34

cycle efficiency
(10 Marks)

oC. The amount

i) Determine the pressures and points of the air standard otto cycle.
il) Also calculate the specific work and efficiency of the cycle for a compression

ratio of 8: l.
Take for air : C1, : 0.72kJlkg K, and y (06 Marks)

(04 Marks)Brief about the Ericsson cycle with

-::; -,,,i

OR
10 a. Explicate briefly about the cycle. Derive

c

b.

c.

expression'ftir

the compressor at 1.0

and the temperature

In a gas turbine power
of ail leaving the
Determine per kg of
i) Efficiency cycle
ii) Fleat
iii)
What
an)' d

optimum pressure ratio
(10 Marks)

bar and 20"C. The pressure

at turbine inlet is 600'C.

(06 Marks)
and explain

(04 Marks)

air enters
is 3.5 bar

jd,

efficiency of Brayton cycle

r"ffi{ :

-++.4...-=E,'_w{ _:

.ntoltl::r,. b
"w. 1S'

:::::jn.. ::::::

::.

'\:4... 1J'

3 of3

Module-5

of heat added to the air per cycle is 1500kJikg.

:il

.t"fu j'

"ts, !::

#11

W4-....::':!&r

@::, 
1r,,Nn 4r

'%d.=
':a.

.::b"
{'q$g:.i

' \'::;:i11
*jt:::= lic :
r, 1k

n& *Y

' ['=
, q r.'"

;.4fu, ,a

! iil -- 1"

'W:,..!
'=
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FI
kt

q
E e

(07 Marks)

in {0, n) and hence show thatb.

c.

d

O!

,,>
; .-:
-o v)
oll li

!T'= a!

ra)
Qa

=7,

5!
Qa

a-s

trYo#
n.

-d

L^

-O

o-

aJ,=
6. .9

,-
= a,

=>o!
a>

:.r
o
o
Z

F
o

1 of3

0 N

J

1*LIL
;

J

frrt* ,r,,,i,r.1

..::.. .
:'' J

5n
;
J

2n

v: I 1.4 1.9 l:':7 1.5 1.2 1.0
(07 Marks)

for the following data:

, ,i.It'l' i'". pr"I&,$&&H&

F i3 !4,&t nK&TTt " 5,

rir t'icj't

21MAT31USN

Third Semester B.E. Degree

as a Fourier
x:

21



OR
4 a. Obtain the Fourier series expansion for the function, f(x)

b. Find the half range sine series for the function, f(x

Ifor0<x<:
2

1tor-<x<I
2

period :

2t

(06

(07 Marks)

Hence evaluate

(06 Marks)

4
current over

af 0.75 arnp in the

( 201nx )

)

x

Jx--
c' The fo table the variation of

Show that there is a direct
amplitude ofthe first

.:::

'':li:. i"
i,'i-;;

44Mf \ti

.. *%.1'
current and obtain the

(07 Marks)

5 a. Find the Fourier

Module-3

of the function

.:::::(Itlr
I"t#) = I

:,

-x' fbrlxl<1

0 for *l ,1'

i(
x cosx - sla x

x'

x if0<x<i

7

Ttsec: 0 T

6

T
;
J

T

2

4tr
-('Xe

,..=.%..S
*i '"+

5T

6

1.30 1.05 1.30 - 0.88 -a.25 1.98A (arnp) : 1.98

^ 1.-
u(x. 0) : x'(5 - x) and u,(x- 0) :0'

. 2af3

(10 Marks)

b.

c.

6a.

b.

c.

b.

22



OR

8 a. Using Schmidt two-level formula to solve the

(, u(0,t):u(1,0:0 t>

(ii) u(x, 0) : sinrur, 0 < x and a

b' Solve the two-dimensional Laplace -0 at

the square region and the values at the mesh points on
Fig.Q8 (b).

c. Find the extremal of

10S* 1000 1fitr{:!

rj

*il

*****

Frg. QB (b)

X"

I= J(vt +y'' +2ye'!x

21MAT31

(10 Marks)

mesh points of

are shown in

(10 Marks)

1

=- CO.
6

"'1kqt'

1080

10

xl

lfi::.ir""@
.4&{

\r

4 +
,]&#j,

&

,::::ir,tr4:

3 of3

(06 Marks)

9a.

b.

c.

b.

urider the conditions,

,{
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Time: 3 hrs.

ltrote: L
2.

Third Semester B.E./B.Tech. Degree E
Mechanics of M ls

BME3Ol

Dec.2A23/Jan.2D24

Max. Marks: 100

full questionfrom each module.
, Answer any FIVE full questions,
)/TL, Formulu Hund Book is

J. M: Marks, L: Bloom,s level , C:

M L C
Q.1

and mark the salient points
of stress-stain steel

State Hooke's law. Draw a
5 L2 col

b i)1nn bar oftapered circular CTOSS-
letensi Iload

Derive an expression
section, subjected to

7 L3 co1

Fig.Q.l(c)
fi;rY)

loBN

1

A brass bar J 1S to asubjected
of bar and the

cross-section afea

if, E: 84GPa.
1(c). Find the

8 L3 col

Q.2 a.
ofII iii)theDefine fo

iv)safety r,) Hardness.
ratio 5 L2 co1

b It is

1n
(; K,

of 3 7kN7
) ls

1..S

0 0.0036mm. Find

is tested
the ovet' a gauge length of

rvheu a load
A bar of

12mm and
and elastic

7 L3 col

c.
L38 cor

Ccrype'x-

.8 x 10 
j/'C 

ancl g" = 1.2 x lO-s/.C.

.T

.t

iI
Ji

i

s<crr

':tl

o-5 rr)

A.

A

80

.11

ii) at the
Take E" E,:

: 120mrnr.

C.

The bar is free from sfresses
A ed fixedISbar

is rncreased to 90o(l.

Fig.Q.2ic)
O'3 rt-,

ends
rts temperafure When tlre

in copper and

8.L.*"tr.

i) Srresses

SR" P"

i.'*i_L[-SE
I
i

effi$iffiffi

I
a. neat mild

.:jiii!!,l: "::::

c.

load as

nragr-ritude of
,::l $) r

srs
rf)r1

obserrred

contraction
constants E.

I of3
24



8 co2Define:
1) Principal plane
ii) Principal stress

ii| Maximum shear stress

iv) Plane of maximum shear.

Q.3

An element with the stresses acting on it is
circle method find:

o

,,&.
.. "{ii.,.,,.

t
L

1c*

angle

locations.

5s

of 110' with respect
sh-esses and theirii) Principal

iii) Maximum shear stresses and

'h, ''.,.til.

to

,), by Motr's

Fie'Q

whose nonnal is at an

..:::.::. t
il

i) Notmal and shear stress acting

I L3 co2a. in thinDeri
is

C

4rE
(5 - a1)

and longitudinal
show that

lbrQ.4

L3 c02b

across

It

ofof
stressrbdial pressures.

the section.

A diarneter

carries water at a

circumferential and

co3
a.Q.s

c036 L3bending moment.shear
,::{

b.

L3 c()3the BMD and

----*-*Fl
lrrr I

5(c)

cantilever
N{4

,,*. .,.}

"1- .1

l+::::. +:.tu

6 co3

iii) Shear:

Define:
i) Point of
ii) Bending momemt

BME3O1

L2a.

,'.. ;|

1,2 L3 co2b.

Es

.i|,

t2

tu

rnetai
the

iron pipe

L26and loads. :',different tlpes

8

N

D

Fie.Q.s(c).

L2
a.Q.6

2 of 3

'lF"j;
',lit

t1,:::

25



c03t4 L3b 6(b). Draw the
SolrN

BMD.

F
tf)

SEKN rot4Nt)
supported beam is shown in Fig'QA simply

Fig.Q.6(b)
1*cn

Module -4
L3 co410

Q.7 a List the assumptions made in theory ol
equation with usual notations

Derive the

10 L3 c04b. a cross-section 150rnm x450rnm.
intensity

A simply supported bearn of 5m

If the perrnissible stress is I
ii) Maximum concentrated

10 L3 co4a. moment. Plot the

t5(]
rl-)ff1

rLl
*1r' J

.8(a )

A uniform l-section
stress Varlatron sectron.

subjected 100kNmQ.8

10 L3 c()4
tlerure
material
300lini.
beatn.

tree er"rd.

0mm)

200nun x

orrer leng;th

central load required to break the

A cantilever of square
rvlren 12kN is
and simply
Calculate

10 L3 cosQ.e L, Derive torsion Also list

10 L3 cos

60MPa. Find angle of

diarneter
52 iTloretl/

,/otorq torque for a

transmit

a 4rl G: 80GPa.
shear stress of

if rnaxirnumb.

10 L3 cosQ.10
and1oad, when one

1I1,::il toloadcritical compressivesubjectedDerive ar

is fixed and osher end is fi'ee. Taking FOS : 3. Calculate
I

la. yield stress 5(:0N'tntttl aud a = . .-:^
1600

safe load usin-e i)

has a cross-section of 5Ornm diameter. One

end of co
A 1.5n-r

ii) Lulers fomrula. E : 1

10 L3 co5b

ri:

r1, .

.=, 'r:::::::,,,,,"

'.r,ei:.'?

3 of 3

*"%",r #.L"f;."fi.AS$OCIA.rrft,$l-A

ii Yt**ANA Frrs..+4p1q " ii

# &ff p G. ri*. ,TTE"
d r-.:-lr r F4r -. a -

BME3O1

OR

b.

,fu"

3.

26



a

pi-{ 'hhq&94tr{

J BME3O2

D ec.2023 I J an.2024

Max. Marks: 100

ffifr
p.e

USN LSL

Third Semester B.E./B.Tech Degree Exa
Manufacturing P

Time:3 hrs.

Note: 1. Answer any FIW full questians'

2- M : klarks, L: Bloam's level ' 
C:

question frory each moclule.

1 M L C

of 10 L1 co1
L. Define a

10 L2 co1
b. lain with a neat sketch

OR

Dehne pattern and with a neat four pattern 10 L1 co1
Q.2 4..

allowances.
L2 col

b. Explain in dctail to deterrnine gram fineness aurnber of 10

and in
Module

3 sketch coreless fumace. 10 L2 co2
a.

10 L2 co2
h. neat sketch

a neat 10 L2 coz
L.

10 co2
b. with neat sketches defects.

-3
Q.s lllustrate the following neat sketches 10 L2 co3

a.
d.B B111

b Explain the crrterra 10 L2 c03
Tresca yield

1 I Von*Mises
o

.6 Describe and 10 L2 c03
a.

L2,l c03b. Exp of in rnetal and write the 10

between hot and co1d

Module -
Q.7 L. with neat tlpes of in OXY-Acetylene 10 L2 c04

b. lain with a OXY- 10 L2 co4

co410and mention its advantages,
Q.8

10metal arc welding and also mention its

10Q.10

L2L.

L2 co4b.

co5L2Describe foa.
S

L2
L2

a.

b.

i)

with neat

sketch Ml
lications.

Explain with a neat

Explain
disad

OR
residual stresses in welded structures'

Module * 5
defects. 10

10

co5
c05lain with a

ffi
/

sketch
I)

27



USN

Third Semester B.E./B.Tech Degree Ex

Time: 3 hrs

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

Material Science and eering

BME303

Dec.2023lJan.2024

Max. Marks: 100

question

W*t'u"'
module.

M M L C
Q.1 a. Calculate the APF for FCC and cell in 10 L3 co1

b. Enumerate the type of and exp with a
suitable sketch twin defects

10 L2 co1

'',t,,,,,,,,,.''' OR
Q.2 a. Erplain briet'ly with

Tu irtniur.r.

suitable'sketches the plastic d ation by Slip and 10 L2 co1

b. Define the fo
i) Unit cell lattice
11

5 L2 co1

c. \{ol BCC and a density of I .2xl . Calculate its
atonllc The atomic

0::r atoms/rnol.
molybdenum 95.94gni/mol.

N x1

5 L3 col

' Module - 2

Q.3 a. Drar,v neatly the solicl sotutlon trinary
erp]ar,lE,el]L

phase diagram of a Ni-Cu systcn and
..:: :

10 L2 ca2

b. of diifusion. 10 L2 c02
OR

Q.4 a. Explain briefly with a neat sketch system of
lete so state soluble in state

08 L2 co2

b. Drarv a of dia shor,v all phases
on the also show

t2 L2 c02

Module - 3 d

Q.s a. solid sketches. 10 L2 co3
b treatment cess 10 L2

)i :::::.:.:: .' t OR
Q.6 a. Draw a llcat labeled Time-T

Eutectoid steel (0.89'oC) and
ernperature Transformation ITTT] diagram for
g4plain briefly.

10 L3 c03

b With a neat sketch brietly and Martempering heat
treatment process.

10 L2 c03

Module - 4
Q.7 a. With a flou, chart. cxpiain briefly the powder metallurgy process and its 10 L2 c04

lications
b. Enumerate the powder production methods, with suitable sketch 10 L2 c04

lain

OR
Explain thermal spray coating with sr"ritable sketch. Mention theQ.8 L.

ad surface and
10 L2 c04

gram

.t

:"-'S-- Y'
&-,,&'=

State and explain briefly the Fick's 1" and l"'i lau.

uilibriirm and

.i;:,1.:

EapJain briefly
!/i1!, , suitirble sketch e.xplain c03

'l'

28



BME303

TS1,,,,,'

*1.'::-:;'"s..
:,"@"'
t1&,. "'::::

..a::a.ii

.(
''''::::a 'ti

, . "ta.r'

.,,,1i1. ,

dM

"* t-l

;tL-Y'% ''
t'

dt.

.rlflhl

Q.e a. engineering metals. Enumerate the cffit iron and mentionClassify

and licationsthe sit
10 L2 c05

b.
i) Filament winding process

site by

mo

With a neat sketch, explain the production 10 L2 c05

Q.10 a. With a suitable skerch explain the
str

of metal metric site by 10 L2 cos

b. What are the factors affecting 10 L2 co5

2 of 2

J'

:..
'.ii

:::::-

il "ry!a;.

:

"il''itl :::r 
'.::''

d 8,.
.i:n:].::. t,iq

'{u,.''ffi, ''

,lito-
a,".fi

d-'SI$u"
!&l]f,

M

fi

.=..

!r: *l

il; r*S,ql,;I

&* S'

of materials
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a4USN

Third Semester B.E./B.Tech. D
Basic Th

Time: 3 hrs.

Note: l. Answer any FIVE tull questiorts,
2. M : Marks, L: Bloom's level, C:
3. Use of thermodynsmic elatct

4. Assume missing duttt suitfihly.

WNE

stearn

module.

.,ifi

I M L
Q.1 a. State Zeroth lau, of thennod

tel11peratLrre measurement.

ynamics ancljustify how it fornrs the basis fbr 05 L1 col

b. Derive an for a process,ia,which (i) PV : C
(ii) PV" -

05 L2 col

c. 10 L3 co1

Z. Shou, that therrlodynamics
de finition.

defin@ fol work is supeilor to mechanics

"i ,:.dn,. ,:,t

05 L1 co1

b. With a neat skctch. erplain uorking principle ol cottstant rolutne gas

thenrtorneter.
05 L2 co1

c. A perfect gas isr",,,d.1*rg, pi.r...t in u'hich TuVr '. C'alculate the rvork

done by the ga.s in going from state 1 in rvhich the pressure is i00 bar and

volume is 4 rn'to the state I Lr iihich r,olurne is 2 m-'. Also calculate the

linal pressure.

10 L4 co1

Mod*F- 2
Q.3 a. St.te rlr" fir.r lau' of thertuodynarnics alorrg with the

expression for the following:
(i) A closed systenr urrdergoirtg a cycle
(iil A closed systemundergoing a chiurge of state.

mathematical 05 LI co2

b With a rreat skeich of steady tlou clevice. w'rite thc steady llow energy
equation r,r ith usual notalions.

05 L1 c02

c. A stationary
of 0.3 m3

pressure
37.6 kJ of
internal energy ofthe gas change?

10 L3 co2

,l 
t,: 

' OR
Q.4 a. Write the steady flow eneiffequation for (i) Boiler (ii) Centrifugal pump 05 L1 co2

b Show that energy is.a pr6perty of the system. 05 L2
c. In a certain process, 12

y 25 kg/m'"
kg of fluid per minute enters at a

pressure of 1.4

920 kJ/kg. The
velocity 120 m/s and internal energy

at exit are 5.6 bar. densitv 5 kg/m-r, velocity
180 m/s, energy kJ/kg. During the process, the fluid rejects
60 kJ/s
nrnar:e( I

and rises through 60 m, Determine work done during the

10 L4 co2

ffi
7

Dec.2023lJan.2024

Max. Marks: 100

C

by a certain thermometer is
'a' and 'b' are corlstants and

in the thermometer. If at ice and steam points the

is foLurd to be 1,5 and 7.5 respectirely. What r,vill be

scale

whei$
+a

given by the relationThe teinperatlrre
t:a.t*x-b x is the thermometric

propefi)' of the
thermometric propery

to the thermometric proper-t.v 3.5'lthe ten-tperature correspondiu.,
OR

Q.2

the
of 0.15 # and 0.105 MPa, the

process. There is a transfer of

without friction from an initiai state

the process. How much does the

co2

30



)

BME304

Q.s a. Define thermal of heataeffrciency and PCO ofengme
with mathematical for both. Write their

aiong 05 L1 co3

b. and show that it is aDefine of 05 L2 c03
c.

When the temperature of the sink is reduced

A reversible heat engme converts one-sixth o

doubled. Find the of the source

input into work.
oC, its efficiency is

sink.

10 L4 c03

OR
.6 a. Stafe and Clausius theorem. 05 L2 c03

b. Give the Kelvin-Plank and
thermod

05 LI c03

c. A lump of steel of mass 10 kg
The specific heats of steel

Calculate the

is dropped in 100
oil are 0.5 kJikgK

of steel, oil the universe.
3.5 kJ/kgK

at 30oC. 10 L3 c03

Module - 4
Q.7 a. Define Available E

unavailable energy
and the change
heat. Draw

lowest ternperature of heat rejection
the process of supplying

product itf
and Unavailable (UE). Show that

of the system
schematics and

10 L4

b. With a principle of separating andexplain the 10 L2 co4

Q.8 a. ing at
resultin-e

fractionrejects
t\rater 250'C.al The stealneVaporatlng

ohichw heat 3'at 5 the1S

the heat fertrans the vapour
heaiffeversible t .C?

Ina process, a vapor,

the

heat to
m a power

available
that is lost

10 L3 co4

b.
the fusion

critical int.

Draw the phase
coordinates
curve,

blimation
on P-Tdiagrarn a pure 10 L2 co4

-3
Q.e a.

r.8*..
,.,,'iiL:il!

i'ilil:..,.. 'Tr
.,,,,,,,,:*d

:rchart

rite
w ofpartial

of
Generalized

law ofii)
ssibility

W
(r)
(

(

L2 co5

b One
(i)
( ii)
( iii)

for

150oC. Determine:frorn to
energy

Take R: 280

kg of ideal
Change

flow energy

(iv) -i. ancl Cp

10 L3 cos

10 a. The first and second TdsDerive I 10 L2 cos
b apparent molar mass of a mixture of 2

universal gas constant is 8314.3 Jlkgl! molar mass
of O2 and 2

O2 andFind the gas co
3 kg N2 given

32 and 28.

10 L3 c05

c04

of the secq:nd,- law

10!,.

cycle

kg

OR

31
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Third S

Time: 3 hrs

Note:

BME306A

.20231Jan.2024
Iogy

Max. Marks: 100

module.

M L C
Q.l a. Erplain the lirnclanrcnrrl colnponenrs olrr hybrid

benveen series and parallei trybrid configurations.
drive train, distinguishing 10 L2 co1

b Enumerate and explain the advantages o
cr'xrventional internal combustion eng ine

ybrid vehicles overf electric and h
vehicles

10 L3 co1

OR
Q.2 a. Identif,,. ancl discr-r ions and .hrllerrg"s fac..l by electtic and

h1'brid vehicles
10 L2 co1

b. Eramine the challenges related
materials used in electric
eur ilonrnenta1 risks.

and
to the batteries and hazardous

vehicles, enrphasizing the
10 L3 co1

,_L

Q.3 a. Eraluiite the key functionalities
and reliability of energ:V storage

on the overallo
etflciency

10 L3 co2

10 a2

o
a,Q.4 overall L3 co2

reaotlons.

Classity rnajor type of

principle of 10

le batteries
le of Li-Ion

for EV

u, itir chemical reactron.

applications and

in production
cells ancl

hydrogen fuel
Classily type

mean of chemical

b. iscnss llre concept energy',,,"storage ci evic es.D 0 of various 10 L2 co2

-3
Q.s a. involved in the 10 L3 c03

b. permatent magnet motors drive and its
characteristics.

.irt.

iples ofExplain the 10 L2 c03

10

10

Module - 4
Q.7 10 c04

a.Q.6 L2 c03

b. L2 c03

a. L3

princ iplesr of brushless DC motors drive and its

phase induction motor and its control

characterist influencingICS the fo Sbatteriedesign ,
fuel cells electricln les.vehic

characteristics.
Explain the

Explain the
ultra-

Explain operation of
characteristics.

b.
impact on overall performance.

of aerodynamic tbatures in EV and HEV vehiclesIllustrate
design

10 L3 co4

GtsS$

Electric and Hybrid

c h o aii:reg O ll E fu ll q u es t io n
CgiEr.;enutcomes.

a BMS and their

b.
overall batteries

L2

'::.

List various tlpes
and

Discuss
motors for

and 32
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L3 c0410Explain combined effects of rolling resistance,

acceleration force to determine the total tractive
iesistance and

for vehicle

motion.

Q.8 a.

10 L3 co4h.
decisions, energy consumption and overall p

impact designProvide an overview of how vehicle mass

c05
Q.e

L2 cos
lications

OR
L2 co5

cosL2b.

10 L2the

systems, 10

Q.10 Z. Discuss the installation

o connectors r-rsed in

battery charging 10

vehicle charging 10

a. Explain understanding of smart
between the and the vehicle.

b. Describe the concept of
introducing the potential

and

their differences
Examine various
in&astructure,

Module

I

j

,::::l:::jj

:-

'"{i '!:'

OR

bene{itc;itttd

::::,,

.:,:...

. ::'\is,,',

"tii*. :r

F
.ql*,=

'{q:t',."ir,i,,,.'
h* :'"t'lt

ii,r, ':i1;
1.1F:..,,,

r'\hL 
,tf

ti{r -;'::!'S\'{ii,r'

,:..!ii.,'"{li

,. '!

..,,;. i
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Fourth Semester B.E. Degree Exa n, Dec.2023lJan.2024
Applied Thei ics'

(.)
o

!q

o
o

ox

-Inp ,,'
co

=@

_':

!h
,o

a-
>.:

o-X
2d
osJoj
,io
9ts
2.2
=!

-^a}'(*

F>
=uY!

U<
* c.l

o
o

a

. .t. Ndodule-3
5 a' With a schematic cliagram u"a , -,; ErfiffiU.i"fly explain the working of regenerative

vapor cycle wittr op':n feed water' i eaters. Derive the thermal efficiency expression for thesame. 
(10 Marks)b. A reheat cycle operating betweetr.C, bar and 0.04 barpressure. The temperature of steam

supplied from boiler is 450'C. Thr fir"st stage of "*p*rio, taken place tili the steam is dry
saturated and tlte'n reheated to 45C "{ I ancl then expanded in second ,tug*. Determine:i) Reheatrpressure ii) euality of exhaust steam
iii) Ideal ile etficiency iv) Steam rate rr n nlrd_,,^\

ffi'ii:$,'ffi

34



7

8

9

01

6a.

b

a. Analyse vapour
(iii) Compressor

b. An air refrigeration plant is
Pressure at compressor
Pressure of air at
Temperature of air at
Temperafure of
Isentropic
Isentropic

()l'(

1 kPa
:404 kl'a
inlet = -,.'l"C

inlet: 27oC d.

18ME42

(i0 coP
(10 Marks)

conlpresslon

of

_,&, 
".

d- {e', '' .'

compressor: 8514
turbine = 85oA ,, ',',"

cycle{i)

x**** 35
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rise of water in a tube of diameter d.
(06 Marks)
(06 Marks)

that its greatest and least depth
force on the plate

(08 Marks)

,@

P

t,"

C.

a-

q.-

b.

Determinefutql

@*
M

au-

c-

4..

1,.

tr.

Max. Marks: 100

module.

u-Tube n'ianometer connected to Pitot-tube is 1 00mm. Assume
is 0.98 and special Savify ofoil is 200mm.

fbr llr.i

Module-3
icl flow and state the aszumptions. (08 Marks)

workirr; of the venturirneter fitted in a pipeline- (06 Marks)c. Determine the and discl;ir1;"r of oil flow in a pipe, when the difference of mercurylevel in a
coetlicient

j

'vj

1 ofZ

0.80, diameter
(06 Marks) 36



1

OR
6 a. For viscous flow through a circular pipe ci:rive Hagen-po equation. (10 Marks)

b. For a pipeflow, due to sudden enlarger-.,r,:nt of from 240mm to 480mrn,
kinetic head increases by 1Omm. Deter:rrrre the rate in lit/sec. (10 Marks)

9

7 a. Explain following terms:
i) Boundary layer
ii) Displacement thickness
iir) Momentumthickness
iv) Lift, drag.

b.

8a.

b.

,.9.

(10 Marks)

(10 Marks)

conditions.
(10 Marks)

(05 Marks)

of 15O0kmihour.
(05 Marks)

(10 Marks)
(10 Marks)

10

4kr
"el '&*l

&"c*,&'

&'
-d

"de 
*{4llifl

,4ilflqi$'
";fl

2 o1'2

b.

c-

for Fr€SSrJ,i'e rfl
necessity the Of CFD-

fluid flow.

@

-&

" ss

"WA
d* d"

l$li ,

*,* aff"p
.;[fl

;P

t.

.i 37
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Fourth Semester B.E. Degree E
Kinematics of

Time: 3 hrs

f,late: Answer any FIVE full questions,

::::::

.:::::::::::..

ehry{hg

ffidule-l
I a. What is quick return motion? with neat

b. Draw a neat sketch of p 's mechanism.

O.\'E full question from esch

ll,,;;il11p*gnpro
J}

n&E
)gF{,r.P{y gi.jF.?ig

nes
c.24231Jan.2024

Max. Marks: 100

module..:
o
O
!

tr

O

-v

-r,

=-il;
U=

=La>
't_ -

?,:

aU

u-
2-

;=
!L'I^

IO

3.j

-*
aa-r_'1,
=-
>,,+.,' o

O=
7!1
=!
^a)t,
o<

;
o
Z
d

aa

sketch crank and slotted

Explain with proof how

lever mechanism.
(10 Marks)

the tracing point
(10 Marks)

(12 Marks)

(04 Marks)
(06 Marks)

and connecting
Locate all the

describes a straight line path"

OR
2 a. Define the lb

i) Link ii)
b. Explain

i) B,

3

4

chain iii)
sketch.
mechanism

el mechanism

a

?

Degree of freedorn iv) Inversion. (08 Marks)

lnstantaneous centres. if the crank rotates at 15rad/sec clockwise f'ind i) Velocityof slider B
ii) Angular velocity o1'connecting rod AB.

A -' 
(10 Marks)

I

2

Fig.Q.a(c)

B

ffiffiffiffi

&

esl

l
lq

i

0:S4' 200 ,nrt

i </1 mftl
ozfl= ri"

At3 " 454 $m

a4g t l0o mt'l

AdL :2006"1

A

Module-2
For a fi:ur bar mechanism shown in Fig.Q.3 deternrine the acceleration of C and angular
acceleration ol'link 3 when crank 2 rotares at 20 radians per ser'ond. (20 Marks)

B

fi

I

I

38
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6a.
b.

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

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

*tudule-4
7 Draw the cam profile for cam

through the axis of carn.
Roller diameter:20mm

of

Minimum radius of
Total lift:30mm
The cam has to llower with SHM
follower to

8

rod length to crank radius
turned through 45o from the

at 240rym (CCIV) direction by
(20 Marks)

four bar rlechanism. (15 Marks)
(05 Marks)

of follower passes

during 180' of cam rotation. Then allow the
Iy half way and furtker return with uniform velocity during the

9 a. Explain interl'erence in methods of avoiding interlbrence in gear drives.gears.

0
(10 Marks)

involute lbrm addendum: 5mm
I is thc rotates at l500rpm find the velocity
at pitch pcr and the point of dis engagement, length

b

(10 Marks)

icyclic gear train and also find the train valve by algebraic method.

f arc ofcontact.

,CIR
10

the

rnake s l5rprn

internal wheels A"
u Ine wneels l-.the axis and F rotate on a

gears with and C and F gdars with B and D. All the wheels
number of teeth on E I 8, C : 28, D:26.

ii) Numbcr ol teeth on A and tsil Sketch the
150rpm CW and A is tind speed of B

(04 Marks)
B and the compound wheel C and D rotate

pin fixed to the arm G. E
have same pitch and the

ii| If arm G makes
iv) If arm G makes 150rpm CW and wheel A

(16 Marks)

*,F*,1.*

speed of B

2 of7
39
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Tim
Metal

e: 3 hrs.

L a. Define metal casting and briefly steps involved in casting process

2 a. List the
b. What is

b

4a.

b

100

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
chemical

(10 Marks)

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(08 Markg
(12 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

O
.O
O
!
c-

6

O

o
!

;rtx
Fci,

--
't-

/)
UO

_!

i!.C

5-!G

'I 3
c!

-_=
3'.
o.j

9caa

LO

,,c

(.) =
F>
o*

\r<

;
z

a
tr

S

5a.
b

6a.

7a"

b.

b

I af2

- - ;;=-.:=r--:-'=--::::-=.-jl&t{g}-
;3.!.-.D.f, ,','S.SCClATlOltb $

VA C H A I,l A ;' i TAllfr Alr"i.t.;1.

(10 Marks)

Fourth Semester B.E. Degree

ng

Note: Answer any FIVE full questions, choosing ONE fuil questiorrfrom.each module.

b- What is pattem? List its types any two rvitlr neat sketcli.

,,.,," 1SME45B/1SMEB405

3 a. 'Write a note
(ri
(i,

furnace
Arc Furnace.

workingsketch, explain

OR
8 a- What are the resistance rvelding principles? Explain projection rvelding.

b. Write a note on:

welding.

40
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(10 Marks)
(10 Marks)

(08 Marks)

(12 Marks)

\

41
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Fourth Semester B.E.
Mechanical M

!
.2
t
!s

-a
a

?.

f_.

t-

-a
--a>
? .r,

:;!

ua)

E!

,-

-' ,,'- ^
=J

-;
-=
9d
-t tE
q;

>1 '+
-^c

:-oa>
Ui
O

C<

;
oz

!

a*

b" With a neat
c. Four length

calibrated
bar B
0.000

b. Detenline
28 falls in
tT8

A the length of
meter, Determine

all four
the

mlcrons

lain the working of llirnator (06 Marks)
B,C.Dof 250mm each are to be calibrated with a

meter bar which less than a meter. It is also found that
longer than bar A, C is 0.0004mm lcnger than A, and bar D is

than bar together is 0.0003mm longer
of each bar. (08 Marks)standard

ol

',

.if

system wlthle basis

the shaft
ofl
i6

shaft basis

lora2

3 a. Describe in detail the

,1. ,.

'' :::::, : it'

hw'ofho

the dimensions ol
the diameter range

IT6: l0i. I:0.45

sketches
(10 Marks)

sketch the fit. Diameter
n for 'd' shaft is -2.5D031.

(10 Marks)

(10 Marks)

4 a. Cive classification
OR

explain with neat

.,ri''

sketch Johansson Mikrokaktor

b. With a

'::,:,,, :

neat sketch, construction and

::::

pnnclp le of solex pneumatic comparator
(10 Marks)

in the screw thread. (10 Marks)
of deterrnining the chordal thickness of a

(10 Marks)

Module-3
5 a. With a neat

b. wirh the
gear

OR
a. Derive an expression to find the efiective diameter olscrewthread using two-wire method.

(10 Marks)
b. Sketch and explain composite error testing of spur gears. (r0 Marks)

fi-i.u.&: ,is$oenTl0tEt

6

6

1 nf? VACHANA 6}|TAiJIA!'IA

Tirne: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choggiwgr*lNn fioU question from each module.
&,.

Module-1
I a. Define Metrology. What are tire objectives of metrology?

b. Define material standard and wave length standard. Explain subdivision standards. (06 Marks)
c. L ist and draw the slip gauges to he wrong togetlrer to produce an overall dimension of :

i) 92.3565 ii) 61.306. L'sing Ml 12 slip gauge set" (06 Nrarks)

(08 Marks)

OR
2

42



7a.
b.

9a.

b.

01
(10 Marks)
(10 Marks)

:::

..r];1rr ::l:i';i '

.::::

:: iittl ,ritilr,

::::::

:'

2 at2

Describe the generalized measur.-.ffi#"ith a block diagram.
Distinguish between :

i) Primary and Secondary transducer
i, Active and Passive transducer.

18ME468/18M88406

(10 Marks)

(10 Marks)

. Give advantages ol electrical
(10 Nlarks)
(10 llarks)

OR8 a" Sketch and explain any one type of electrical transducer
transducers.

b. Describe the cathode ray oscilloscope u ith a neat skerclr.

Module-5
With a neat sketch, explain th. *otkirg!@le ofProny brake dynamometer. what are itslimitations? 

( to Marks)
Sketch.and explain the w'orking o1'Pirani thermal conductivity gallge. Give advantages of
Pirani thcrnral conductivity gaugcs. (10 Nlarks)

OR
Deirne strain gauge. With a ncat sketch.I-Ofri" r,rhear stone bridge circLrit.
Explain thc consrruction and xorking principle oIoptical pysornercr

* *,*. *',,':*

43
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Fourth Semester B.E. Degree Examin
Additional Mathe

lJan.2024

Time: 3 hrs.

Note: Answer any FIVE

I a. Find the rank of 2

2

3

(2" 3) Carryout 3

b. LI the fo

Use Newton'
-r.2

- II

I

,.,: l(r(tX
.:::::. ::

when r = i. Gi

interpo latio n formula.

x dx by using Weddle's rules taking 6 subintervals

I of2

Max. Marks: 100

full question from each ruodule.

do
o
dLc.

;,

a
o
!

n;!

=-
-o .'
^,i

Z=
- ,-
t_ --

==

r-

t,t'i:

= ).',

o .-:

u=
q-'l

L4)

>1 L-.4

=i!
=Dd-
U<

;
cz
cd

c
c-
e

5

4

J

1
f

(06 Marks)

c

(06 Marks)

(07 Marks)

(07 Marks)Evaluate 
J 

bg
,4

x J 4 5 6 8 9

v 4.8 8.4 14.5 23.6 36.2 52.8 73.9

2

1

l
b. Solve hy Lrsing Gauss elimination method. Given x+y+ z=9.

2x + 5y +72,=52.

2x+y - z:0 and

(07 Marks)

c. Irind the eigen values and eigen vectors of the matrix

OR

4l
I

) I'

r-l5
I

L1

(07 Marks)

(07 Marks)

(06 Marks)

h. Find the eigert ralues and eigclt vcctors ol'the nlatrix A - [-'n ?l
l- 42 16.1

c. Find the values of i. and p so that the equations x+)4+ z-*6, x+2y+32=lO and

x+2y +t,z-=p have (i) no solution (ii) a uniqr-re solution (iii) an infinite number of
solut ions (07 \larks)

Modute-2
a. LJsing Newton Raphson method, find the real root of the equation 3x = cosx + 1 , corect to

lbur decinral places. Take.x - 0.6 as the initial approxinratron. (06 Marks)

b. Given f{40) = 184. fl50) = r64. ti60) = 226, tU3):250, fl80) = 276" ti90):304. Find (85)
usillg Newton's backward difterence interpolation fbrn'rula" (07 Marks)

';r I

c. Evaluate l; , dx by using Sirnpson's - rule by considering 6 subintervals. (07Marks)
'l-r\- J
l)

1 *3,,-11

0 I 1l
I1 0 ,l

| -2 0l

OR
4 a" Using Regula Falsi nrethod, hnd a real root of the equation xlog,,,x*1.2 =0 which lies in

44



1

a.

b.

c.

a.

b.

C,

8a.

b.

9 a. Given p(A)

P(A /E).

5

6

Solve (D, + 3Dr + 3D + l)y = Q. 
Module-3

Solve (D' + 7D + l2)y = cosh x .

Solve (Dt - 4D + {y = cos2x .

OR
Solve @D1 -.gD3 _ 7D2 +l lD + 6)y = 0.
Solve (D'- 6D + 9)y = 6er..
Solve (Dt * 5D + 6)y = sin 3x.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

7 a. F'r:rm the partial dif ferential
- ^(I rz=y--rtl;+losrl

h Forrn rhe pDE by elinrinatrng
{x-a1r+{}-b)t+2,=k:.

lVfodule-4:...-
pqlfation by

c.

b.

c. State and prr)ve Baye's theor.cnr.

e lirninating arbitrary functions lrom

(06 Marks)

arbitrary constants a and b from the relation
(07 Marks)

(07 Marks)

P(A n e) and

(07 Marks)
(07 Marks)

^)t -7

Solve 
# = arz. gir,.en thar when x = (J. z = 0 and !. = osip 1,.

OR

?:1..' _r.-Ti, 
diffbrentiar equation""by eriniinarrng rhe arbitrary tunction fromS(x+y+2. xt*y,-2,)=0.

i:l _ I .,lit,fl _ j,,rtl.r.n',r, equario* by eliminating artril;n1y n r.,ilo,l ";T;
c^ r- - i: t o7 llarks)
bolve ;;=sil xsiny by direct integration. Given that !_=_2sin ywhenx:0 andz:0( I( y -"--r ,,-. 

a.,
rvlren y is an odcl nrtrltinle of I' 2 (07 \larks)

i\lodule_5
I. P{B) = I and p(A u ,, = 1. Irinct p(A B). p{ts A).

a

C.

I

4

(06 Marks)
ffr; 

lroUaUility 
thar rhree stuclenrs A, B, C, solve a problern ,, +, +, 1 ,.ro..tively. tf the

lji|:T 
i: sinrultaneouslv assigned to all of thern. whar is rne prlbai,,,,i that theprobrem is

*****
2 of2

(07 Marks)
45
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Fourth Semester B.E. Degree
Machining Science

Time: 3 hrs.

Note: Answer any FIVE full questions,

1 a. List the operations cartied
sketch"

zlN{E,42

Dec.2023lJan.2024
& Fixtures

Max. Marks: 100

a-)o
o
c3

c.
d
F

c.)

ai

-,
-,-
,:,; r,

x!
OA

=h

i=

3e)

t1)

/- .=

SF
!o

=!>\,+
-^o
L=
E:1
7u
o-

l<
-c!
o

7

oa
tr

module.

1

machine and a*y 2 operation with neat
(08 Marks)

of taper turning carried out and lathe machine.
(06 Marks)

ONE full qaestionfrom each

b.

2 a. Explain
(colurnn t1'pe).

b. E*p bv step

3

4

of
Calculate the
chip thickness.

explain the classifieafion

':"

of material removal process.
(06 Marks)

of horizontal milling machine
(08 Marks)

sketch. the
o.fu.
=9 ructrar

5a.Whatismaclrinability?List,nd.,olu@in,h.,*iablest1rataffectthetoollife
b. Explain with neat sketch, the principal of lapping.
c. Explain with neat sketch, the principal of honing.

of machining a rectangular slot of l0 mm wide x 5 mm

chip in one revo#trtion: 50.72 mrn. Cutting force:200 N, Feed force: 80 N
shear plane angle, velocity of chip along tool face and

(06 Marks)

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

1 of2

ffiffi

c. Define machining

c.
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2

b.

8

9

10

I

I

I

ii

e ';/
)fl. I

"l%,,..=n
'-,.]4

2 of?

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

b. Write a short notes on the following :

(, Electroplating
(i0 Powder coating.
(iii) Liquid coating.

in the cutting tools.
(08 Marks)

(12 Marks)

.,a,#1,=

jet i?rachining7 a. With aeat labeled sketch, explain of Abrasive water

and list tire advantages. linritation of it.

OR

along with its
(10 Marks)
(10 Marks)
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cz

oa
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the point (2. 3)
c. State Reynold's transport

,, : ": 
l,:..,..,=.- 

- 

::'

3 a. Derive Euler's equa
Explain

pipe which rver leve

assumptions.

b. Apipe5mlo
section of the pipe is of

Determine two sections, if the pipe
IS LI and the is I m/s. (06 Marks)

c. A -iet ofwa of diameter 106 nrm strikes a curved plate at its centre with a velocity of 15

n"-s. The with a velocity of 7 nils in the direction of the jet. The jet is
dsilected 0'. Assuming the plate smooth find

(i) plate in the direction of the jet.
( ir) Power of the

i is of 80 rnrn diameter and the larger'
the difterence of pressure between the
veiocity of water at the smaller section

curyed plate is moving
tllough an angle of i 5

Force exerted on the

-t'

Jet.

1 of 3

(04 Marks)

USN

.,rrsi..,-. "1

'=,'

ztM.E43

(02 Marks)

Fourth Semester B.E. Degree
Fluid M

Time: 3 hrs.

Note: Answer uny FIYE Jall questians, ONE lull questionfrant

1
', Module-l

a. Detrne the following terms r ": 
,

(i) Absolute pressure

i ii) Gauge pressure

t iiir Dift-erent ill manomerers
( ir 1 Buor ancy

Dec.2023lJ an.2024

Max. Marks: 100

each module.

(v) N{eta-centre. (05 Marks)
b. The left limb ol a mercllrv U-tLrbe rnanometer is open to atrnosphere and the right limb is

con-nected to a pi|e carrittg \\ater under pressure. The Centre of the pipe is at the level of
the tlee sLiltace olmercurr. Find the dift-erence in leve1 of mercur-v lirnbs of U-tube. if the
abstilLrte pressure oi*ater in the pipe is 1-1.5 m olrvzrter. atmospheric pressure is 760 mm
oi Hg. (05 \Iarks)

c. Derive al1 e\pression tbl the depth of centre of pressure fronr tree sLrrface of liquid of an
inclined piane surfbce submerged in the liquid. , ,,i (10 Marks)

'' oR 
"'i".a. De{ine the equation of eontinuitv. Deur e the continuity equation for the three dimensional

tlou in Cartesian co-ordtrates. (10 Marks)
ctential is given by ' 0 : 4r(3y - 4) ,

detei'mine the veiocity at the point 12,3). Determine also the r,'alue of streamfunction y at

(08 Nlarks)

*-'u&u,,

240 mm

is

along line for an ideal fluid stating clearly the
get Bernonlli's equation along a stream line.

(10 Marks)
at an angle of 5 " with the horizontal. The smaller section of the
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4a.

b.

C.

5a.

b.

C.

6

7
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;%+t*.
t:l :i 2 of3
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8a.

b

c.

9a.

b

C

10 a.

b

c.

.:
."'li::=.- ir.

"'li;i::: 
!&i'

.'i:i:,::.a.i.

..:1#

j9- 
" ",'

-,,%,,.

::

.:5t. ;f;;:::.::'

21ME43

i'

4M :,,

:::::::::: !i}|r

it::r,,,,"

3 of3

OR
e\pressioll lbr stasnation pressure ola courpressible t'luid in terrns of approaching

rrach llllmber and pressure. (10 Marks)

velocity of air the outlet of a t'itted to a large vessel which

contains ail at a Pressure ) 30"C. The pressure at

the outlet of the nazzle N/cmr(abs.1. - 1.4 (04 Marks)
CFD.
(06 N{arks)

x * *t%,.*
-.2-:!:,-.. 

=.

::-
1::::

&! "'?$rr

tu-,
' :+'

lf

,:t
-$"

.a 'E:.
:- f,l&, .;

"''+;. r
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ffi
USN

Time

Fourth

: 3 hrs.

b. Deflne young.s

1

Note: Anstuer any FI\/E Jitll questions, choosing oNE./iril question J*tm esch module.

a. Detl,e rhe tbll.wirs terr.rs: 
l\lodule-l

i t Tnre st ress
ii r Pois-on's ratio
iii r Sr irJless

Max. Marks: 100

(12 Marks)
Determine
maxlmum
(08 Marks)

iv) Volumetric st{.-qia
b. Derive the expressioG=5r the elongation of a taperecl cir-cular bar cross-section of

total
(04 Marks)

diameter 'd1' and .dr' 
w,hen sub-jected to ri11 axial load 'p'. (08 Marks)c. { stee 1 bolt t-ri 16ntnt diameter passes centrally tlrrough a copper tube of internal diameter20mm a*d extesnti diarneter 3Ornrl. The lengtli of the rvhole assemblv is 500mm. After tight

fitting of.tk=ssembly, the nut is oveetightened by quarter of a tum. What are the

(t \I-rhll-+ )stresses introduced in bolt and tube. If pitch of nut is 2mm. Take Ert..t : 200Gpa andE.n;,1r.,.: i20GPa.
(08 Marks)

2 a. Statc. Hooke's l{in,.
:i

Sks.ffi the typical curve for rnild-steel specimen duringtension test. Shoil, the .salir-nt potnts on the graph and briefly explain thern. (10 Marks)modLrlus ancl rigidity modulus- Derive relation betrveen young 's moduhrs(El and rigidity modLrlus (G).

!!::.. "11i::. :"
:19, '':4

Module-2

(10 Nlarks)

3 a. Der.ir.e rhe e-xpressions tbr
of slress in r-ciirection at'0' to the plane

show that sum of
b.

S

&e f*tr **'dl-

51



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

\so

5 a. Define a

b. Draw the

inF the point of contrii-flexure.

s.I

4

6 Draw shear

direction.
analyically.

ig.Q.a(a). Determine

2t

(20 Marks)

(14 Marks)

(20 Marks)

(10 Marks)

$o

.::

,,{ri]-}'1'!id'
"::::"

al(,n.,

=: :-

(b)

point of contraflexure.
,::::,,,

,,,,,1,.,., 
lt lq1

'i1:1"

.rt,i ,j,, 'i'lt, rl

fofeeand bending

\<r.rl'.n 3o\tn:fx"rr

::::,

for the beam shown in Fig.Q.6. Locate the

{
,,,,. ''t'1h,,.,1

,; & -s

a. Prove the reLation Ui

8*{-f-\

Fig.Q.6

Module-4

with usual notations.

.:::::.

:r'*W*"i4
Y'R

b. Prove that a hollow shaft is stronger and stiffer than tlie solid shatt of the same material,

length and weight. (10 NIarks)

2 of 3

7

I

*o*xl.rnwrQ'.

,a, ,"

mqm.o,j$t diagrams

tj:,

'rl,""'
fl
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OR
g a. Derive the torsional equation for a circular shaft with

made.

b. A hollow steel shaft transmits 392kW of power

length of 3m of shaft is 2.5o. Find the

permissible shear stress is 90MPa. Take G

g a. Differentiate between thin and thick
b. Derive an exPression for

to an internal Pressure '
c. Derive the expression

10 a. Derive an expresslon

b. l)erive au

'tt ,. .:,

j::i;, i.
:i

21M.F"44

State the assumPtions
(10 Marks)

The total angle of twist in a

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

i: ::: 'ii":

foile'thin
(02 Marks)

longitudinal stress cylinder subjected
(08 Marks)

a thick cylinder.
(10 Marks)

are fixed.
(10 Marks)

ssive load, when
(10 Marks)

.::i

3 of3

,,:i.i;ii r,r,,

ri + ,:.-

ra,:rr ::::::
i,, 's! -l

-,,. 1r*rr. F

,, a!

.::::::n; i,

::.trii.l.

' .!i;!!....:
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ing on monosaccharide,
lmpofiance of carbohydrates

USN

Fourth Semester

Time: 3 hrs

Note: Answer any FIYE

1 a. E.rplain the structure and c ion of c
clisaccharides and polys Discuss their bio

b

C

2a.

5

o
O

c-

=7-

--
..

.= al

!=
-2
--a>
,J- _-a*

.,=Ui:
O()

o ..1

-+€,
!o

>1 ,+
^"o
O=
-r 11

o-

\r<

CJ

oz

ca
tr

b.

C.

3a.

b

4

ffiffiffi

1 ^+-1
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21BE45 \

6 a. Describe the archirecture of rhe kidney ffn,the role of each component of the ;dhr;;
processes.

,r..:.

.,r1.'

untts. Known as nepfuons. Discuss
in

and Bioprinter.

reabsorption and scoretion

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

(10 )Iarks)
(05 ]Iarks)
(05 Nlarks)

b.

c

7a.

b.

c

8a.
b.

c.

10 a. Evaluate the
b. Discirss the
c. Evaluate the

logical printing of
used in 3D ofBone.

OR
printing in

0f

betweena.

b.

c.

9

_- {:;
.::'w!:i&,

*.I*".m* :

1r"|

:t*:t

*11

#.,

l-u:;.i

;{
-iI

,,ll..?",+ ;

2 of2
a

::":&i 'ae:l

Discuss the
Explore the

Explain the working principle of
in rnedical rmagmg.
Discuss the history of

(10 Marks)
(05 Marks)

for osteoporosis. (05 Marks)

and discuss its advantages and limitations
(10 Marks)
(05 Marks)
(05 Marks)

avigation and discuss.
(10 Marks)
(05 Marks)
(05 Marks)
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Fifth Semester B.E. Degree
Theory

Time: 3 hrs.

Note: Answer any FIWfull questions,

1

21ME51

(08 Marks)
Module-2

of two forces, three forces and member with two forces and, a
(06 Marks)

lJan.2024

Max. Marks: 100

each module

Iaa -+
\

:-FiB.Q2 (b)
velocity and acceleratiron of the piston, angular

connecting a reciprocating engine. If the crank length is 50 mm,
200 mm, is constant at 3000 rpm and crank angle is 30"

":

,J

,

--

a::
t=

--
'!. t

u:

U()

U=

-!
.a-

2;

id
?E
a;
=Q)

= !r]

5L

U<

a)

c
Z

!

p.

2

a.

b.

d

b.

d"
"%" b

,j& '"':i/
d@'

'-3". /

Jn
; -%.,:=

,,r.,,,.#.-' "#

c. Using

3 a. Explain the static
torque.

.:,i,.

equilibrium

b. State D' When a crank 45o &om inner dead centre on the down stroke.
The effective pressure on the piston of a vertical steam engine is 2.5 bar. The diameter
of the 75 m, stroke of the piston: 0.50 m and the length ofthe connecting rod:

the torque on the crank shaft, if the engine runs at 350 rpm and the mass of1m.
parts is 200 kg.

I of3
(06 Marks)

nes

i
:i UACHANa prr*Ane.*iiq - ,i

i; DR.pGr{s,;,Ap:,&ffir
ti L{:LLIGS r..;F ir.,\. , LlISffid;

l- riifta."l .; l€r i.rr- s*e*ry:=T-*1-.*-I.L.* 
_
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21

c.

4a.

b.

(10 Marks)

5 a. State law of an for the of teeth on the pinion inorder to avoidinterference ln gear teeth meshed with wheel. (08 Marks)b. Two with 6mm 50 teeth ofpressure angle 30o and
fi1m. number of m contact. (05 Marks)c. Wha$"is Gear Train? sketcll explain{ifferent tlpes of gear trains. (07 Marks)

(06 Marks)
to give a velocity ratio of 3 Module is 3 mm

the module. If the pinion rotates at 120 Ipm ;number on each wheel to avoid interference. (04 Marks)c. An train consist*. a sun wheel (s) u stationary internal gear (E) and the threeidentical planet

6

toothed wheels

!l

"':':: irl 
r'll :

gerir,rihg. Derive

wheel (P),carried on a
iiii :

are such,{h,ht the planet

star shaped planet carrier (C). The sizes of different
1carrier C rotates at of the speed of the sun wheel.
5

The minimum of teeth on any wheel is 16. The driving torque on the sun wheel is100 N-rn
(1) ofteeth on different wheels of train.
(i') necessaryto keep the intemal gear stationary.

.&- I
^? lui

&^w ), n.f7

(10 Marks)

h
diagram for a

to a scale of 1 mm : 600 N-m vertically and I mm:
between the output torque curve and the mean
are as follows ; +52, - 124, +92, -140, +85, - I07 mm2.
When the engine is running at a speed of600

engine has been drawn
. The intercepted areas
in order from one end

exceed +L.5% ofthe mean. Find the
ffthe total fluctuation of speed is not to
of the flywheel ofradius 0j m.

taken

, ABC , 3o'
lga* - 3f"

{a), find
equilibrium. The lengths OA 250 mm and

C"

57



Module-4
7 a. Three masses of 8 kg, 12 kg and 1 5 kg attached at radial

60 mm respectively to a disc on a shaft are in static
of masses 12kg and 15 kg relative to g kg tnass.
Explain why only part of unbalanced forces due
revolving masses.
What is a governor? Derive an expression for

OR
8 a. A rotating shaft carries four rnasses 1, 2,

centers are 30 rnnr, 38 mn1 40 mrn
mass€s 1, 3 and 4 are'/.5,5 and 4
I and2 is 400 mm and between 2 500
each other. Find for complete

(, Angle between I

21M851

of 80 mrn, 100 mm and
the angular positions

(06 Marks)
masses is balanced by

(06 Marks)
speed ofa porter governor.

(08 Marks)

b

c

t,4
(ir) Axial distance 3 atd4.

d
""qfu"" h

.r'S,..'f,*'h #

b.

b.

c

10

#v Kng\

al*:v **'r3Of3**{<
rig" Q10 (b)

which are radially to it. The mass
respectively of rotation. The

The axial between the planes
3 are at right angles to

Magnitude

300 rpm. Neglecting
also determine
particulars of
\'Iass of each 4kg

9a.

58



ts,

o

o
O

o

i

=^

= al

. ,-
a>
'a --

'.=
ut)

!=

='!

=v
.a-

;C-

>.;--c

o=

=uO

c{

o
Z

oo.
tr

observed that the actual power requirecl was 20?i, more than theoretical power with an air
circulation rate of 2 kgls. Du'te'mine (i) The theoretical COP (ii) Actual COp (ii, power
required 1o run the compressor. Assume r: I .4,Cy: 1.005 kJ/kgK for air and the cycle is
ideal. (10 Marks)

1 of3

USI{

Time: 3 hrs.

1 a. With suitable formulae,

b.

C.

\{ean
\{ean
Diesel consumptioll
Calorific value: .i3

21]s{852

Fifth Semester B.E. Degree
Thermo-Fluids

Dec.2023lJan.2024

Max. Marks: 100

Note:l. Answer any FIVEfull questions, ONE.full
2. Use ofthermodynamic dutu is permittett

questionJront euch module.

test for

while

diesel

measr,rriog;'friCt iona I power in an IC engine.
(05 Marks)

balance sheet for an IC engine?
(05 Nlarks)

5fui- .circumference of the brake drum: 400 mm.
effective plessure : 6 bar,

oR. p
LEILEGE

Specific gravity : 0.78.
Find:

- 0.1 it,inin^
900 kJ'kg.

Brake powerl
Indicated poiver-

-E

sg=
,.,%ru.',& =;

"f; ", =

+

:!:A-
.,==: E=''
&r=* "'

@
ifl . 1'$&"

,dn.ils& tt'

Tr

(r)
(ii)
(iii) Frictional power
(iv)
(r') (10 Marks)

) a. evaluate the performance of a

b. help of PV derive an
(06 Marks)

ratio for a 2
for the volumetric efficiency in terms of

acting
(06 Marks)

of 18 and flA cm stroke runs at 120 rpm and

tlnal
and 10 bar, temperature berng 15'C. Estimate the power,

index: 1.3. (08 Marks)

3 a. With a (06 Marks)
b. Mention a few refrigerant. (04 Marks)c. An air re&igerator to produce 80 tons of re&igeration, with air entering the

cornpressor at 8'C. air was cooled after compression in a cooler to 27'C. It was

59



4 a. Define the terms :

(1) Dew Point temperature

(il) DrY bulb temPerature'

,t.::=1, 1

''#- 16:::

:;ft

" 
"{i:..ie

I rs- .,h
-ni.Yr ry

."&::,,. -:' :
;:i'*":l ., "r''
, ::.iqrr

$'s, =
.:&\ .:.

Jbhltiorr"d for the following

(ii')
(10
(v)

Wet bulb temPerature'
Humidity ratio'
Relative humiditY.

OR

by
coil in

60% RH.
per person.
adiabatic
tones
in kg/min.

',&il .{
1""'"* P's.\J t#

:

(10 Marks)

specifications:
b. An auditorium of 150 seating caPacitY 1S

Outdoor conditions : 40'C DBT and 20'

Required indoor conditions : 20 " C

Amouat of outdoor ar supplied
and then bY cooling.

(10 Marks)

(06 Marks)

altemate form of Euler's turbine
(06 Marks)

mls. The nozzle angle at the

velocities of the fluid at the

m1s. Determine

(08 ]Iarkst

(06 \Iarks)
(06 llarks)

diameter is

5 m/s at an

5 m/s. Find
of 1.5 m3/s,

(08 Marks)

If the required condition is

Calculate : (i) CaPacitY of
(ii) The

5 a. With a neat sketch,

b. With the Proper
equation.

c. The velocity o

.if

6a.
b.
c.

7

inlet is 22

inlet be

c. The external

constant
inlet. If

(r)
(i1)
(ii1)
(rv)

at outlet*e radial. Detennine

Speed of
Vane ofrunner.
Velocity at inlet and exit

#'

head

t()

- .*h
w;" ni&; 't$it'

k. ;d&iWp
'1fl

2 r:f 3

08 Marks)

;r\

to the efficiencY of a Pelton wheel. (06 Marks)

hydraulic of a Peltonturbine. (06 Marks)

inward flow reaction turbine are 1.2 m and 0.6 m

22 m atd velocity of flow tlrough the turbine is

guide blade angle is 10" and ruffler vanes are radial at

Hydrairlic-

"-':'.:.a 
l!'

-.-..ii:,it

60
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8{ a.

b.

c.

a.

b.

*,:ffip?*

(08 Marks)

(06 Marks)
(06 Marks)

zrM.E52

OR
Derive expression for theoretical head capacity
different vane angles.
With a sketch, show different parts of a centrifugal
A centrifugal pump is designed to run at 14
1800 litreslmin agarnst a total head of 20 m.
such that they are equal in size of 100 mm. and outer diameters of the impeller
arc 12 cm and 24 cm respectively. Det blade angles B, and F, for radial entry

relarionship of a centritugal 
ir:fr rfl;

purnp. (04 Marks)
50 rpm. With minimum discharge of
suction and delivery pipes are designeil

neglecting friction and other losses.

9 a. Briefly explain the terms in
(0 Diffuser
(it Slip factor.

b. Derive an expres sion for
c. A centrifugal co

a centrifugal ro

::-iirr, 3
,d|li; :::r"

":::::,,, ,-

10

speed ofthe co

ratio of a
vers 30 kg/s of air

12000 rpnl inlet

compressor

(ii)

head pressure ratio of 4 : 1. The

is 15 " C, stagnation pressure at
04, efficiency 80%. Calculate the outer

(08 Marks)

tbl irnpulse turbine. (10 Marks)
of m,'s. The nozzles are inclined at

lty trorn nozzles is 600 m's. The
at exit is along the axis of the

Power o"utput
,,=,:,,ifi ,.

,,q.

of turbine
(10 Marks)

.4,

'' ti

-$&^ -i= J*iir,r. :-i iJ'
.-=;;ifaffi .:; v ..

::::: 1 "

b .= :''::,;t a

-t%

n

1iM fi

;j
J;

.,1
d*

,::,,

::a::. ,'..:; !;'
-=:1,, ]

,ei".

3 of3

inlet 1 bar, slip 0.

diameter .i

,* 
-ttL::1'

OR
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nts fu1 F.EM
straitl conditions.

(10 \Iarksr
(10 }larkst

(10 \Iarks)
(10 \Iarks)

and stresses at each

(20 Marks)

(10 N{arks)
5(b). Determine the

(10 Marks)

a. Explain 1D. 2D and jD elerne
h I rp[11111 plauc:tress and plarrc

Module-2
a l)errrc shape tirnctions fbr 1D qr.radratic bar elerrelts i16iitur.lc.orcli,atesh D't'lr.- shaile tirnctions tbr constant straln triangle . in natural coor-clilatcs.

Fi_q Q-s(b)

jto 
,.. , '

it:.

l

a. Deri'c sriflhess marrix cqunriorl ror,o.r3,lof shalt. (10 Nlarks)b' A solid steppcd bar trf circtrlar cross section as shorvn in Fig e6(b). is subjected to a torqueol lkN-,r at its fiec eud attd 3 torque of 3kN-rn at its changE i,l c\)i' o.il.*. rhe angle ofrri.ist i, the bar. Takc- E :1 . lti,H,lpa. C : Z "i0r#..

O'frr

6

EBffiffi$ffi

l,\6o

Fig Qa

-v
600""'

21ME53
(

Fifth Semester B.E. Degree Examination, Dec.2023 lJan.20z4
Finite Elements Analysis

Time: 3 hrs. Max. Marks: 100
Note: '4rtst{er (tnlt FIVE./itll questiorts, chttosing o-\E /itll clttestiott.front eaclt ntoclule.

1a.Explairlbrieflythegerreral,..n,,,.uoffiiteeIerlrcrrtn1etl-}o(t.(10\Iarkst
b' Erplain coll\Iergence criteria ancl discritization process in F.E.N4. (10 \Iarksr

1o o;''I

,--;lE;.frffi
: "ielt'o*nPtrAtiAHA
ii G'i G liA,,.ts'Arrlt@:

t

AgoLrr

- .l
o
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2

j*ti-' tct!

l

Fig Q6(b)

Module-4
7 Detertninc the te IS

Ki :25Winl'Cl. K: : 3
t_

h - l0u'int ('. I

the r,vall usiug lD heat elements

. A: uuit area.

(10 Marks)

Give

s
To*Los

8
potentiai at

at left end Pr

junctions,
: lOm-is.

(20 ]Iarks)

(20 Marks)Fig Qtt

9 a. Derirc stilfncss. tnatrir
b. Evaluate nodal forces

Fiq Q'r(bt

Module-S
of axisymm.tti. b"d.t *ith triangular elements' (10 Marks)

.r**O io replace the linearly varying surtace traction shown in

$ lo o r*-

2,sO nr,r tr.O0 nrnr

.ii

 0i\aa 0.rra o.

2 of 3

ttt
ht^

right end P+ : lmr,/sec, fluicl flow through pipe K" = 1.

tr

k,

.,:,,,,:,,,.

:1 , ::::i.

r{

-1,3'Tt , L Ar: flm' l ; lu!I

lr.n
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21M853

(10 Marks)

to axial vibration

(20 Marks)

LOwrtv,

4

Llr

1"

10 Furd
ri itir

Ql0

.,

3 of3

\"}}j

I L

P--.+x

3

t

v ,h'3

*>k;l<;k*

i
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21ME54

231Jan.2024

Modern Mobili chanics

a. Explain the principle of Flectric vehicles of 4 wheels. (10 Marks)

b. What is Motor? Explain different types of motor aud construction and working of any one.
(10 Marks)

10 a. Explain the
OR

and working of : i) lead batteries ii) sodium based batteries.
(10 Marks)

of battery charging? How fire salety measuring in EV vehicles

'::::,,,

c trrtction

b wl-mt re requirements
fl 0 Merks\

(10 Marks)
(10 Marks)

(10 Marks)
and spoiler

(10 Nlarks)

(10 Marks)
(10 Marks)

,

5a.

b.

6a.
b.

7a.

8 a. What is CNG
b. With the

Fifth Semester B.E. Degree

b. Explain about the IC and its advantages ancl disadvantages.

OR

and

Explain its operation, advantages and disadvantages. (10 Marks)

hybrid vehicles, explain its r:peration and tunction of transmission

Module-S
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Fifth Semester B.E./B.Tec

Time: 1 hr.]

1. Answer allthe fifty q

)

3.

1.

)

I According to'B
not be stored beyond

a) 12 hours

)

J

4 hich of the tollo

Envi

INSTRUC TO THE C

,rrrr*.=.,.*rr,a

1. ll,tilti- i'

':::.

b) 48 hours 72 ho

c) Both

TES

question carries

opriate circle

ners on the OMR sheets are strictly

Handling) , waste should

USN

5

a) Local en
b) Nation
c) Both a

d) Nor at all

6 Eafih day is
a) June 5'l'

zrcrv57

on, f)ec.2423 I J an. 2024
es

,d". 1

.,.,t_.ifMax.
'q{,,q,'

Marks: 50

ANDIDA

one mark.

(M

Plrolysis is au-lg-_
a) Exothermic :';"

:,pfOCeSS 
"'ii,,,,,,,:,,,

b) Endothe.rmic

,urs
.:.a,. 

,.:

:'::i::.. ::

-.= .:

aandb

d) 96 hours

d) Neither a and b

-,..- 
..."t:,.,t'

:::::,, !::r$ '

) €+&osive d) Odorous
Chloroflurocarbons
a) Nontoxic

are

dioxide

1S

b

lSSLIC

ISSUe

po
) Nitrogen d) Particulate matter

i *"t.0"E."qSSSf;lATiSfit:
; VACFIAFJf, trITAE#,S,}T4

"t 
**i[ *O i] {} ii.ri: I\Fi Aml

S {"'#t-LL#[ i:F Fri" : ifif,H$]dfi
lt r !#c;;il,,/ r,. 1aq ^E L.ul!qa\. 5t'..:{-' - '''
@*

7

i

The term hotspot was

a) Norman Myere
c) A.G. Transley

introduced by -

23"t c) April 22.d c1) JanuarY 26'h

b) Jacob Von Verkul
d) Emst Haeckel

Paper Version : C

Ver-C - I of 4

ffiffiffi

corresponding to the same question numtler on the OMR sheet.

Darkening tu'o circles tbr the same question makes the answer invalid.

prohibited. ..:
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8 In an Ecosyste, the energy flow is always
2t

d) A1l of these

d) All of these

9

10

11

t2

13

c) To extract

1.4 Direct
a) Solar

15

t6

t7

18

19

2l Disaster
a) Mitigation

22 What is the
a) Arthrith .

.,1.,r,1

Ores

f solar energy is
lcanic system

includes
b)Reconstruction clRehabilitation

s of fluoride in drinking waster
b) Diarrhea c) Anemia

Ver-C -2of 4

d) None of these

attained by

OI

20

effect

,-=1,
nffL. '\$$"

r:::+l

67



ZICIY5723 What is the permissible range of pH for drinking water as per Indian standards

24

25

26

d) Null - Governmental

27 The primary cause of acid
a) CFC b)

28 Bhopal Gas Tragedl,
a) Methyl ISO

to leakage of
b) Sulphur dioxide
d) Methane

't 
"'"' '

..' , b) lncrease soil tbrtility
, d) None of these

d) o:

d) English

the u,orld is
c) CO

c)s

29

30

35 Which of the tbllowing is having high population clensity
a) India b) China c) USA

Environment eclucation is targeted lt;
a) Ceneral public
b) Professional social groups
c) Technical and Scientists
d) All of the above

Ver-C-3of4

36

d) Western Europe

31 GiS uses the inforrnation Aonr u'hich of the
a) Non-Spatial Intbnnarion Systein
b1 Spatial Inlormarion Srsrern
c) Global Inlbrmation Sl,stem
d) Positirur lnfbrtlation Systen-r

32 EIA can be expanded as

a) Enr,'ironment and Indr-rstrial Act
b) Environmentai and
c) Environmental
d) Environmentai

Impact

The word Environment
d Greek

33 IS0 14000
a) Pollution

is

b

,''.1..,

derived from
) French. ,

tI! !:rl

"r!{

with Jj4;

c)

34

b) Risk management
d) None of these

b) FS

in ISO
c) BIS d) BCCr

68



2tc[v57 \
37 Discharge of municipal waste cause

Which 1S mainly tbr
as wind, power

a) Resource
b) Agriculture and Famous
c) Ministry of energy
d) Health and

38

39

4A

41

42

43

44 energy

nerv and Renervable
Family welfare

45 The OTEC is an technology that

.'.1i4*.. 

=

49

50

a) Energy in
b) Energy in
c) Energy in

The hazarclous pollutant
a) Alsenic

ofocean to
to

due to thermal to generate eldr:tricity

The color code of plastic bag tbr
a) Red b) Black

Benthic region

5OdB

l.SmglL

disposing microbial laboratory culture waste
c) Blue di White

reieased fiorn batteries is
b) Cobalt c) Barium

***{<it

\1.

Ver-C *4of 4

d) Cadmium
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9/ t{y-s.a f.AE

:l

Time:

la.
b.
c.

)q

b.
L.

3a.
b.
L.

LS\

6a.
b.

theory ofx and y

18M851

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

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

(06 Marks)

4

a)
o
o
q

tr

C,)

a)

ox
c-.-

s+
= ^i.

=I

o:
!P

r=

}B
1DLO-a i'
o.vo;'

! .F

aP,
otE
=r
ldl

=9

-.o

F>
=a9L

!r<
-.(\
o

z

o.

a.

b.
c.

,S

discuss the

.u"d'

ved in conkollidg process.

5 a. Differentiate
ii lntuition
ii)

b. Explain the approach
U. Explain the law of

ModuIe-3
&

%;s
.,:!{

afpioblem
demandand supply with

lving and decision making.
suitable exampls.

d:. lffi

s,y-i

fr,

Define the law (08 Marks)
Explain how
borrowers and

diagram is helpful to rhe depision maker and draw CFD from
point of view.

c. Find the ve interest rate ifthe rate ofinterest is 6%. When compounded
i)Y Bianaually iii) Quarrerly iv) monthly. (06 Marks)

ffi 3,i^ips;;ot*

Dec.2023lJan.2024

Marks: 100

esch module.

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

Fifth Semester B.E. Degree
Management

J

OR
and explain the three phases oflaw of retum.
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7a. followingthetrate

S) Oy4ership

holiday

Illus

years
value

Illuskate
Explain

18MEs1

(08 Marks)

(08 Marks)
(04 Marks)

3 different machines in

(08 Marks)

Ac

andState
Iwo

b.
c.

ii)
iir)

ervlce

conditionexplain

underarecottages

rnterestservlce,

or

an

life
life

1ife.

the

at

life

fur
(06 )'Iarks)
(06 )Iarks)

of the cost of
realize sah.age

present worth
coftage has a

worth method.
the

neither
compare
whenrats

:

tl a 41"

8a.
b.
c.

OR
ofrctum,IRR,

method.
estimates of three alte$rxive investments made on

out which the fastest

F
AT

.!

9a.

10 a.

b

pnce rs ajob, gi components of cost, with suitable
(12 Marks)

plugs a day ir?c lving direct material costs of Rs.40,000
and of Rs.10,000 Assuming a profit of

to be 30% of rhe factory cost, calculate the
(08 Marks)

(04 Marks)
(10 Marks)
of8 years.
Determine
method of

c

,4,

*:t***

I

Iirst cost
'. Cgttage * 2

4.500 , 10,000
Estimated life 12 24
Annual e cost "$00 72A

Particular
.+' fuIachine A ine B Machine C1 Initial investment

Annual2
2r 500
38,000 42 000

26.0001
J Annual 5,500 6,500 7,0004 Economic life ' 4 4 years 4 years

,'.&, u::

.".ru,,q, "\f
$:,.-fi;3' ""

2 of2

(06 Marks)

Economic

24

OR
methods of determining depreciation.

ers ,& Cottage * 1.

rs)

Rt.)

4.

20.000 -

the
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ts,

D

USN

Time: 3 hrs.

I With flow diagranq explain

Fifth Semester B.E. Degree Examina
Design of Machine

iJ#l.I-

fr

L.l$fuqRr' StjF,$u; -,rt

ec. 2023/Jan.2024
ts-l

Max. Marks: 100

r B.L"m

questio.itr{ram each module.

fi"!11r,,'-
I

2

d
.C
oc!
6
E

G
E

c-)

N
a,
L

3J:

.= a!

L!

-;a>
'a --

7:

aa)
s!

a.-

--
., 

,J'=-

La-
aa
c€oj.=

--
G;

=*
^"c

z-i
:!

c<

;
z

I

o.
F

Note:1. Anxver any FIVE full questions, Ol\Efutl
2. Use af design dsta hand baok

a,

b.

dule-1
s of design.

.*::,, 'ilil,r'

=.{3'
(05 Marks)

Explain the following
(1) Bi-axial
(ii) Tri-axial
(iir) Principal and Principal

At a point in a body, the stresses
of

(i) and tangential
(ii) principal stresses
il1 orrentation

rnax" shear

(05 Marks)
in Fig. Ql (c).Determine the valueC

Plane. "',, 
'

act are shown

stress on a plane inclined at 45' r,vith verlical

(

1)^
irf,1l{r1

"ngu -'
,+hf:,, ")r

Fig. QI (c) (10 Marks)

(10 Marks)
Q2 (b) subjected to axial load of 40 kN

FoS:2.5

' $*lt*t

luu r*i

.,L,_ .

,,,-,=,r',iWi

'1"

,,.,

i r,
fs rt*

2 a. State' lain fbllow

::.

,,,,,,.- '"it'..,,,"

and"exp
OR

of failure
Ilr, =$i

(i)
,(ii)
( iii)

b- Find the
Material

Max.shear
Dist

rh
has

flat
of200

,J,

{n

d,
, .:::::tr ,r'

'{;;"tt'

Fig. Q2 (b)

.;
\i

, ::: :]
.i1.&..:r"'st

,iij-i:::.,*t,

1 of 3

1{.r'l

(10 Marks)

3* *1

Max.

t

,tl

l}-bqrn

72



1

Module-23 a. Derive an expression for impact stress induced in a ected to axial load.
b. A 5 kg block is dropped from a height of200 a beam shown in Fig. e3 (b). The

(10 Marks)

material has an allowable yield stress of 50 the dimensions of rectanglesection whose depth is 1.5 times the width. T 70 MPa.

**'i*

,'+&:+
.::n!ki. "tr

,,,:,:Si. 
$:;;3'i'

rI $l ,r

l"r,.i

4 Derive S

Determine
Fig. Q4

o, - {')

Fig. Q3 (t),..,=*

"{F.. Tj

lbr a sirnply supported bearn
materiai has ultimate strength

strength in reversed bending o*,

OR

:::::1\ i'

'-€/

(10 Marks)

(14 Marks)

a-

b.
fbr designing rnembcrs subjected to fatigue loading. (06 Marks)

cyclically loaded as shown in
6.

U
700 MPa, yield strength

= 320MPa. Use FoS : 1.25. The
surface

load
bearn

fatigue

correction,@!grs

"',::,

are 1, 0.75 and
ir
1,1

lg. Q4 (b)

v

.d+.,::'4:'
' rjr,]l,'

5

6

2 of3

::

\
\

b,
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ModuIe-4
7 a. With a neat sketch, Caulking and Fullering.

b. An eccentrically loaded weld is as shown in Fig.
required.

ie.Q7 (b)

8 a. Design a double riveted
OR

chain riveting
joint with 2 cover
to a stearn pressure
tensile stress in
shear stress is 56

.h cover plates, with butt
1.5 m diameter subjected
af 75o/o, take allowable

is 140 N/mm2, allowable
(10 Marks)

llet welds of size 6 mm. What is
QB (bi if the stress in the joint is

r 1*
fJ,L .*"H" AS$$CtATtSn#*

UA*i{ANf{ s}iTs-ft{AH&

18ME52

(10 Marks)
the size of the weld

(10 Marks)

j
!l

{'I

....'iitL ;,
,:' :::,,::,, rl
:::::;: ;:::

witllsqtral widt

b. A bracket
the max,
96 MPa.

lded to a plate by a tour fi
by the joint shown in Fig.

load P is we
be carried

9

10

(r) Torque required the load.
(i1) Speed of rod assuming the threads of double start(iit Max. stress on the cross section of the screw rod.(iv) Etficiency drive"
(v) Length
(vi) Check

for the purposa of supporting the load.
L Take allowable hending pressure in nut and screw is oi = 15Mpa.

**8**

3 of3
.;$4, 'w=

"?nr'"'*

f

(10 Marks)

Nlmm:,

.rtr

(10 Marks)

sprgot

'.;A;iIr

120 kN,
shear MPa in

b. expresslon

a. ":,:,,,Design a

the ultirnate
the pin

b. A weight
50xB mrn
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18MEs3
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td
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F
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'b;

USN

T

I

2

i 
"{;,,+

3

oo
O

c.

a

o
,)

?.J
llt -
L-

5
ilat,x

-L

c>

.^:
'!-

-!

2a
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Oi

!,-

=Pxq--" o

=!t_

ot
o
oz

-
c-

4

Ai) = So mm

AS * Ssrrim
B 30 rnrn

?s ntrtr

:

ffiW
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,*. 1r-
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''$' 'qifu"
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5a

b

6a.
b.

7a.

b.

d'
.r,gr. 

'"'41;,,r'f

,IF

thctor

.rt!t: . 
. 

,ft.

. rli\', ,,:''li'::::'ig:Qf(b)
(14 Marks)

?rh
F

iF

8 a. Define

b' ina degree
seconds. The

The
(i ii)

ratio;:-:, ri'(iii) Critically damped system.

system, a suspended mass of I kg makes 3
0f the initial value after 5

(06 Marks)
0 oscillations

oscillations.
Lo garithrnic decrement
The damping coefficient (14 Marks)

of
factor

decreases !o:i0.!5
the spring , ,, (i,

,, ' (i")

9a.
b

10 a.

b
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USN

T

.:
.3
a
5

-a

-a

?.
,. A,

s--=
!>

=_.
3 -',

{i
.= c]

l!

o>
T:-

7:

oO

3lt 
=

!u

'.1 j

dz

G;

>a lF
-.. a

c- :'i

=oo-

o<

;
Z

c.

1

)

3

ORa' A radral outrvard flow turbornachine has no inret whirr.at i,let. fhe radial veiociry is conslant throughout. T
show that the degree of reaction R - 2_lCotF, ...1_-., wnere

to tangential direction.

I nI2

The blade speed at exit is twice that
aking the inlet blade angels u, +ii,
Fz = Blade angle at exit with respect

(10 Marks)

4

(12 Marks)

emffi

B.E. Degree Eramination, Dec.2023 /Jan.2024
Turbomachines

i) Overall efficiency

lll Polytropic efticiency
iri.y Pre-heat lactor

a.

b.

Fifth Semester

: 1a:::4,, jti:.:a. 'li.=l'

(08 Marks)

derive alternate form of Euler turbine equation
transfer.

(10 Marks)
Derive an expression relating utilization factor with

77



b. At a stage of an axial flow impulse turbine, the mean is 80cm and theis 3000rpm. The absolute velocity of the fluid is 3 is inclined at 20o to pwheel. If the utilization factor is 0.85 and relative rotor exit is equal to thatinlet, determine
i)

6

5 a. What do you rnean by co
diagram, the following

i) Velocity
ii) Pressure compound

b. In a de-Laval twbine"
is 22o. The mean
The mass of steam

i) Blade
ii)

ii0
ir)

(08 N{arks)

lurbine'l Explain with the help of a schematic

(10 Marks)
s. the nozzle angle
blades are equal.

ii)
iii)

ii) Total

lency

on blades

7

.:.' 'a! 'i:

.+'

by jet on the buckets

2 of3

(10 Marks)

b.

OR

b.
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8a.

b.

c.

9 a Whaf a primary? Why it is

b. With sketches, explain the

c. A centrifugal pump is
the velocity of tlow
pump is working

a.

b.

Explain the phenomenon of
What is slip and slip

c. A centrifugal
a mass flow rate of
is I bar and

i) Toral

OR
surgtng as applred
in a centrifugal co

18ME54

arrangement
(10 Marks)

(06 Marks)
(04 Marks)

in centrifugal pump.

(08 Marks)

(08 Marks)

,;ll.

how

to

velocity

at
IS

a head of

at outlet
at outlet

i)
ii)

10

at 59
S The

is 0,9 and tlre Find

ii) T o{'air at exit
Powerinput neededii i)

iv) Pressure

',' '1, 
'

'*"
coefficient

t.i

pG,

I of 3

.,, ;i'ii,:r+ryrp

,,,,::h 
;r.

tJF

rl

1-,

79



t-.D E.ASSOC igaTgSsi's]
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{3.

USN

Time

5

Fifth Semester B.E. Degree Examina
Fluid Power En ring

Fig.Q.2(c)

Cylinder witlr cushiorr
Gas loaded accumulator

ec. 20231Jan.2024

.9
O
tr

5
5
tr

a)

L

.J=

=^-
cll

--a>
!-. z

U:

oO

,J=

=-

.,)o;

Yc
,UU.'E

LA

>1 '+

E11
7u
a-

c<
;
o
Z

Lc

la
b

C

2a.
b.

L

3

4

5

6

i ii)
iv)

(04 Marks)

ffi

sketch,
b, With a neat circuit

operation.

-\{_i-'\ * l>-
lL-

OR
and Globe type flow control valves- (06 Marks)

explain double pump hydraulic system used in punching
(10 Marks)

unidirectional pump

a'Withaneatsketclr.expIainunuutunffi,mpandderivetheexpressionforvo1umetric
displacenrent. r t-

b' Find the f'low rate i, ltrisec that a, axial prsron pumq delivers ar i000rpm. ,n. l'.i#Jiijl9no's l5nlmdiamt-'tcrpisttrnsarrattgcdona ll5*r*riir*.r.rpirron.*i..Theoffsetangle
is set at l0' and the volumetric efficlncy is 94o,o. 

r'e'vrr !!Lr\ 
(10 N{arks)

a' Give the classification hyclrautic a.tu3ols with a neat skerch, exprain rimited rorationhydraulic actuator. 
J vr r"' q rl

b' A hydraulic motor has a volumetric-di-splacement of g x 10--sml- Ilit has , or.rrr.jto"H;uj',310 bar and it receives oil at 0.038n-,t'l*n-irr*or.i"}ry Find: i) Naoior rp..o ii) Torquerii) Polr er.

Module-3 
(10 Marks)

a' with a neat sketch. exprai, rnl.noidffiffi3 spool varve- Draw its s1.rnbol. (r0 Marks)b. Witlr a ncar skerch. explain ;O;"; loadcd relief 
".1;;.

r vr.vr r sr v w. (10 Nlarks)

Draw the lbr ihe following:

Limited motor

c.
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7a.
b

8a.

b

9

with

s1'stem.

(08 Marks)
(04 Marks)

a neat sketch,
(10 Marks)
(05 Marks)
(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

:

2 of2

18I

Whataretheadvantagesandli*i,,,iffi,maticpowerSyStem?
With a neat sketch, explain FRL unit.
write a neat sketch explain single acting t)?e pneurnatic cylinder.

(08

10 a.

b-

With a circuit
With a circuit

OR
diagrarn, explain signal elimination method.
diagram explain pilot operated 3/2 value.

* * *lt* *
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USN

Time: 3 hrs

b. Define productivity

a.

b

Define decision
Erplain break ysrs

aJ Define
lJse

D.E.Assoc ffiT}Gfu\}

Y SiiFn:4

Fifth Semester B.E. Degree Examina .2A23/Jan.2024
Operation Ma ent

8M856

Max. Marks: 100

a
.!

=

!.

x-

=.

=T
.: -l

1-) 
=

,
t-

EqoO

l.
CG

,: t!,.=t!
lu
q, t-C.

!-

c<

O
o
Z

F

Note: Answer *ny FI4E full questions, ONE fall

1 a. Detine operations briefly how

ck:basiis

j

ModuIB-2
regres$ffi and

question from each module.

factors affecting

the production

productrvrtv.

system are classified.
(10 Marks)
(10 Marks)

f operation decisions. (10 Marks

2

)

q

b

and assumptions. (to Marks)

Explain Iinear exponential smoothing. (10 Marks)squares method to develop a linear kend equation for the data. State thelete with s a trend 16

4 a. Briefly
b, Explain

a. Explain

b. Erplain

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

Y

:lli

X
Year

coded

Y
Shipments

(tons)

ffi X1

1 5 25
2 -4 .3 -12 16a
J -3 ..* 6 -18 9
4 ''' . 

10 -20 4
5

-.=.j''
B -8. I

6 =. *.:::i.-t,r1,1 tI 7 0 0-
1 12 ., 12 1

,,, 
,,* 1,,",.

2 28 4
3 l4 42 9

;l,,rt1 g 4 8 12 16
i1 5 

"tit
19 95 25

00

5

1 af 2

ches

ffi pc'i&ffi.&F4'&

the least

.,
L

-::i
-10

t *,''

:,

82



6 a. What are the factors influencing plantb. Explain the various capacity *J*r..r.

18ME56

(10 Marks)
(10 Marks)?

7 a. Define aggegate planning. Explain the used for aggregate planning in brief
b

8a"

b.

9a"
b.

10 a.

b.

,:i::+l:i t.r'

. t"
l;. iy.: .-
':li}. "li

ii:':..S. cij]"E,1

'itt. 
"'.:.ti:"I

r::.,ji,lf

rL

''lL '

'i::,

n.,,1k.. .!t.

:.:!:J.. )LlL -"

1..:jt
,ri1 :,ri! il1

'.)L. .::,'

2 ofZ

ORIhat are the obiectives trf Master p,nau.iion Sclrecluling? Erplai* the Master productionSchedule with a neat diasram
what are the lbcused uglo.gur. pla*ning srrategies? Explarn briefly. lil ffi:il]

DefineMRP.*n*.:::^,11.YT*,,,md'intheinrplenrentationofMRP?110Marks)
Explain the key features o1'MRP system. Lisr ril. ;;r.fit, .-ro limitation of MRp. (10 Marks)

OR
Explain Bull whip effect. what are the root causes fbr bull whip effect? 110 Marks)Define supply chain Explain suppry charn *;;;;;*ri"ir,, a ichematic model. (10 Nrarks)

*****

83



'r-' ' i9- -.'-'- l",,,i

I

J

LS\

a

tr
c-

tr
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ud)
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;
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tr

Siif'r:r 4-

with allowable bending stress of
of 200mm, speed reduction is 4:1.

b.

a.

b.

3

gears ar4.rB?de of the
I 20}vlPAajf, gears are

The teffi are 20o FDI.

5 a. Derive an
b.

"i=;.. 1

"11& 1

same
to ata

f

piane, helix is 45". The gears are manufactured
class)- can be taken as 16 times the normal

gears and hardness. (20 Marks)

"formative ofteeth" on bevel gear. (08 NIarks)

W at 300rprn of pinion. The pressure angle is 20o
gear at their large ends are 150mm and 200mm

the gears is 40rnrn. Determine the components of the
resultant gear tooth torce and draw a fi'ee body diagrarn of forces acting on the pinion and
the gear. (12 Marks)

OR
Coniplete the design and determine the input capacity of a worm gear speed. reducer unit
which consists of a hardened steel worm and a phosphor bronze gear having 20' stub
involute teeth. The centre distance is to be 200mm and transmission ratio is 10 and worrn
speed is 2000rpm. (20 Marks)

6

1 of2

ffi pB
i"r'1

is 600mrn.

question from

at 1000rprn
be 300mm.
and the

a.n.2024

Max. Marks: 100

each module.

(10 Marks)

(05 Marks)
to a parallel shaft
The material used

gear is CI

Sixth Semester B.E. Degree Examin
Design of Machine - ll

Time: 3 hrs.

Note: l- Answer any FIYE fwll questions,
2. Use oJ'destgn data handbook
3. Assume missing datu

a-

b.

a.

mounted
runnmg
centre between centres

to transmit l0kW from a pulley of 200mm pitch diameter
motor running to another pulley mounted on compressor

The service is varying from 10 hrs to 14 hrs per day and

ONE fall

1

2

equation of spur

with
for

(oo,

Design

4 A pair

to class-Ill accuracy

profile is 20" FDl.

(15 Marks)

15kW at of the pinion, both pinion and

is to

= 250)

,, 
,hg,dule. Design

84



7
Module-4

a. Derive an equation for torque transmitted by'disc ciutch.
b. A cone clutch with asbestos friction lining rransmrrs l

friction is 0.2 and the permissible intensity of pressure

18M

(10
t-ik\\- :t _.-, ,r!m. The coefficient o
13 t-t.-: j\ :::r- The semi-cone angle

is 12.5". The outer diameter is fixed as 300mm from space ,r:r::::rons. Assuming uniform
wear theory calculate:

( 10 ]{arks)

assumrng other dimensrons

(10 ]Iarks)

a
b width

permissible
between the friction linins and the brake

and the thickness of the steel
tenSile stress in the band is

drum is
iv) Find

0-25, calculate.
out whether the

i) Tensions in
brake is

r|,Pffiins tbrce iii) The torque
(10 Nlarks)

(08 Marks)

30kN. It runs at 900rpm.

70'C. Find the power loss
(12 Marks)

ii)

6mrq't,

?

.fl'S-".'rj|'

-.,.= {SBr- ?
a i'-r :=

#'-

so --*-414ti

9 a. Derive P
b, A 200mm

S

.er

Clearance,,'i+0.rt:,i:t

due to frictiofi.

OR
10 Select suitable single radial balt bearings to carry a radial load of 1.5kN and a thrust

load of l.2kN at The bearing is to be used ? hours per day and average service life

of 8 years is the design load for bearing during selection with speed factor,

life factor, and application factor

*****

(20 Marks)

i) The inner diameter
ii) The face width of friction lining and
ii1) The force required to engage the

8 a. A single block brake shown in
i 000rpm. Assuming coeffrcient
r) Tangential force on the
ii) Normal force
iir) Force 'F' required to
iv) The dimension "

to balance a torque o1500\m on a drum shaft at

to be 0.25 aad 2S < 6F determine:

*rk t&$v'"

'"q.. g

=:tsj

==4

,=

i

remain the samgffi6
v) Heat generaled..l-1 ,,n

.,,Y

,,:_i 
.4.,::

...:::=

brake
to make the

, r.n lY)ff

vt":^ _

;:"*

f

band are 100mm respectively
limited to 50N/mrn2. coeffrcient

in
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USN

Time:3 hrs.

Note: l. Answer any FIYE full

Sixth Semester B.E. Degree E
Heat T

ia$ ffif'{,ts:. q

l{i;.s .!;+ - :{i l;a+- "ar!

Dec.2A23lJan.2024

18ME63

Marks: 100

r
:i..ifa, 

,:.

,6i,t'=- ax.
:'::'

()
O

o
!

.J

o
L

?,

-r.

-,
.Ea

-')

9=

;;!x)
rH

-cG
>.?
ia

4A

=a
oj

Y6
7L;
=,
>rq
c!l

?_:1

!!
O

tr<
*C.]

O

z

2. LIse of heat transfer, therm

I a. Write down
terms involved. Also
one dimensional

b. A plane wall of

2

3

Lis

c

4a.

1of 3

effiffiffi
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I

b. A 12 cm diameter long bar initially at a uniform
at 650"C with a convective coefficientaf 22

to reach 255'C. Take K:20 WmK, p : 580
What are Heisier charts? Explain their signific

18

of 40"C is placed in a medirim
the trme requrred for the bar

: 1050 JrkgK (08 ]Iarks)
(01 ]Iarks)

(04 Marks)

nurnber (08 Marks)

of 100"C. It isat a unifbnn

c

5

6a.

c. Write f Black Body

7 a. Explain physical significance o

2

a.

b,

t.

b

:,,,,

,:,::,,,:: ${6flglg_{
f.
l.

(il Grashoff number
(iii) Nusselt number

b. A rube of 0.036 rn OD, 40 crn length is

(ii) P
(iv)

8

9a.

b.

87



\,

10 a.

Estimate temperature at bottom of the
condition.

b. A vertical cooiing fin approximate a flat

(iii) Heat transfer after
Take P:965.8 kg/rn3, K: 0

c Differentiate:
(i) Sub cooled
(it Drop wise and fllrn

OR
Water is boiled at a rate of 30 kg/hour in a

l"r

18ME63

cm dia at atmospheric pressure.
pan. Assuming nucleate boiling

(08 Marks)
cm height and is exposed to saturated

of 90'Csteam at 100"C. (hre : 2257 kJfi<g). is rnaintained at a
Calculate:
(r) Thickness of fi1m at bottom of
(it Average heat transfer

,d'

Adam's correction factor
: 3.153 x 10-a kg/rn-s (08 Marks)

(04 Marks)

boiling
wise condensation.

itu.

..=i.'+l
r..mll{ =

j'

4.L.ft.ts.

OR- P

::: l.q.f - +

::

"idt, 
'-.;!t

aW!,.- I
; - 

r.-
"="'fu,.-

..&;.,fZr
r$,::

.nk. 
l::

..:Wa,,tt+ 3 of3
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I
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c-
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(J
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=xF-

::)
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4-
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-a

>.7

cGo;"
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-1,
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e <
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z

c
c-
tr

USIV

Sixth

Time: 3 hrs.

a.

b.

c.

a.

b.

C.

q-

1

)

3

Note: Answer an"1, FIVE full questians, chooiing ONE fult

a.l)iscussrheditlerentRenewab,-;;.,,mithspeciaIretbrencetoIndianContert.

b" Enlist the merits and demerits of any two Non * convenrionar Enc,rgy sources. li;itT:Il
a \\'irh schematic OR

and diffuse;;,,#::::iffi:, rxji,l lr#::r,nism 
of Absorption , Scattering Beamb' Ntame the instrum*rr ,,r.J io.- iorr. radiation rreasrlrempnr Fv,.r^i- (10 \Iarks.y

w'orking principle orphyrano*rlrJ-s;;;ffi;J;l::**t'tt' Explain with sketcn tnerer" 
(10 }Iarks)

Max. Marks: 100

questio n froru eac h m o cl u I e,

(10 Marks)
South.

(04 Marks)

length of day

(06 Marks)

4

5

b.

(10 Marks)
89



6a.
b.

c.

7 a. What are the most favorable sitesb. Sketch and explain the diagramc. An Aero generator
atrnospheric pr€ssure and a
generator is installed on
atnrospheric and wind

8 a" What are the
Tidal power

b. With rhe
problems

of wind turbine?

1sME

(04 Marks)
(06 Marks)

in solar cell
(10 Marks)

(04 Marks)
(06 Marks)

of 5mls at one
if the same aero
Pressure is 0.g5

(10 Marks)

9a"

of

- gas
plant.

speed
output,
l0"c ,

working of double basin
(10 Marks)

(closed) plant State the
(10 Marks)

Energy Conversion.(o4 Marks)
(06 Marks)
(10 Marks)

b. Explain the
pro

factars
c. Sketch and explain

10 a. What are the
sketch.

b. Explain the
i) Phoro ii)

for

with

ouctron'/ Fxplain

'i(***

Electrolysis process u,ith
(10 Marks)

(10 Marks)

''"'1.' 'tl':.i'
.",.:t; 

t.r.l,t;,
.-,:r '.r11{i,

\:.:.r

i.

,,it 1,o,,. '

2 of2
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8"L"S.8, Asss{"!&Tt0ffit}
wACb4AruFi PETA*&&${A

*R. $$

LrHkAldY 3iiF3

in detail- (08 Marks)
objectives and functions. (12 Marks)

(10 Marks)
storage with

(10 Marks)

(05 Marks)
(07 Marks)
(08 Marks)

G. i"{,&L,&H""6"TTl ,l--

#F HF'{*,l,,{ftfiffi*S

USN

4

5

cio
o

a
E

6.)

a)!

Ev)

'=-

-'-c>
z_-Q2

.^=A)
oO

"o
>!

;=

oE

.-F
-.!o..l..=
v6
atE

=U
=v
>:'+
^^o
o=
E-fl
O

c<

o

Z

!

c*

a.

b

q Diffeientiate

6 a. What
b. Enlist

direct

explain what is

options for

b. Brieflv
.,:: 

"tt|r.,,.. 

'. t

lfOR
are

the
influencing the network design decisions? Discuss
a distribution network and explain Manulbcturing

factors

Module-4
7 a- what is the role of forecasting in a s"ffia*? Explain.

b. Discuss about the Time series method of tbrecasting.
c. Write a short note on Safety Stock"

OR

-r'#:.::, 
q+=.

;qx,..r::;&- '
'#&, ::' 1 of2

I a" What is a Supply Chain?
b- Describe the two process Supply Chain in

(10 Marks)
(10 Marks)

2a.
b.

3a.

b"
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Explain the Dec
b State the rmpact

(DcF)

9 a. What are the effects due to lack ofvarrous obstacles for coordination.
b. What is the ftture ofIT in Supply

10 a. "supply Chain OR
b" List the Yanous problerns

the process
thec. "Building Partnership

m a Supply

8a.
ISME

(10 Marks)
Discounted Cash Flow

(10 Marks)

in Supply Chaiq{ Exp
.,ji:i: rdr::

'f=i;5'

lain. Also list the
(12 lt{arks)
(08 Marks)

(08 Marks)
(04 Marks)
(08 N{arks)

strategy.

l&"1*l

" .olt+;
,'j"t+, +
',:i'r,,,. i{','*,

iit:.n.'a: r

i 'ui 
-#.'

tr {:lr -r',1i1..'a*j
a . "'t '
-t
+r::qr

2 of2

.i:,
"*.t,. :,r

..,r+ :lif

1E+ 4
tr

'i:'
.\. 1i.:+. !':,ri. .r

.04; .l
6 ?,i
",4 I I

.:1.

"'r[:+ f:'
'xi:ai !

.i'
.;

,. €*,,,r'

''+' ::t::t7;tt' ''
'1+i

""ufu ;l'
4_ . r_ "

:f::.., i.

{:+
n.s+ 1!+;

"r*J

92



io
O

c.

a

?

=:)-
^'

,=
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c.

Module-5
9 a. With a neat sketch, of LaserBeam Machining (LBM).

b. Explain process p ofEBM and its applications.

(10 Marks)
(10 Marks)

OR
10 a. With a neat sketch, explain electron beam nachining and list out its advantages and

disadvantages. (12 Nlarks)

b. With a neat sketch, explain Nd - YAG (neodymiurn Yttrium - aluminum garnet) layer used

in LBM. (08 Marks)

USN

ffi$ffi
---#5,t B.!-.D.E.ASSOClATlohili $i

,l vRcxANAPlrAsiAllA H
il on P G ?1At'arF(-ATTI ,L- h
ii uel.rc;E oF cl-ttu: irEffiia ";'q 

LlBe{RY SijFo''-- - :#s--
= i.- 18ME641
.:J

Timc: 3 hrs.

Note: Answer any FIYE full clue stiotts, choosing ONE full question fronr

Module-l
1 a. Explain the need of NTM and give the complete c-lassification ofl{TM.

b. Di{Ierence betrveen traditional and non-traditional n'rachining process.

Sixth

8

Dec.2023 lJtn.2024
ning

,Mu". Marks: 100

each module.

(10 Marks)
(10 Marks)

(10 N{arks)

(10 \Iarks)

(10 \Iarks)
(10 \Iarks)

OR
2 a. Explain \ f Nl process selection.

b. fxplain ditl'eregt fced mechanisms used in Ultrasonic Machining (USM).

Module.?
3 a. Erplain the paratneters that effect on metal temoval in USM process.

b. \\iith a near sketch explain equipment and operation of Ultrasonic machining.

4

5

6

7

93
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Sixth Semester B.E. Degree
Advanced Ma

Time:3 hrs 100

,j'
o
o
q

tr

c.)

o

?.)

ao

-€.-+
.E c'r3+

,=
a>
U:1

a.

=,
26

:}

L;

o.Joj
;6

a-

o.4
>1 q

=!0.a'Z

F>
o_

U<
- 

C.l

o
oz

L

c*

Note: Answer any FIVE full 'from each module.

I a. Discuss motivation and cost (10 Marks)

b. Explain vanous (10 Marks)

2 a. Write a note on selection. tlll (10 Marks)
(10 Marks)b. Explain the coffos10n and wear resistance

Module-2

fbr rnaterial selection.

3 a. Explain in short

4

5

6

7

b. Explain the following
i) Duel steel ii) strength lorn'alloys iii) Maraging steel (10 Marks)

OR

8 a. Explain the following in short :

i) Coatings ii) Adhesive

b. Discuss formation of polymeric strucfure'

1 of2

(10 Marks)
(10 Marks)

ffi
?
t
it
1l
t!
,i*

iii) Dispersed Material
b. Draw the various

Write on Aluminiurn
and geometrics for,q,luminium Matrix.

(10 Marks)
Composite (AMC)
tr -- (10 Marks)

OR
a. Explain the follorving in short ':""' '

i) Titaniurn Matrix Cornposites
ii1 ('opper Matrix Cornposites

b. Write a note on Polyester resin and Epoxy resin'

,,:,:: Module-3
a. Explain various types of BioCeramics.

b. Write a note on Calcium Phosphate ceramics"'and write its applications'

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

94



of smarf materials.

18M8654

(10 Marks)
(10 Marks)

Module-5

riefly explain various applications of Shape
efine Smart Materials. Discuss

9 a. B
b.D

10 a. Define nanomaterials. Explain
b. Discuss mechanical properties

""lllii- 'it'

,,""'{i,:,, l:,"

,,r,,,,, .,:,.'ri]t'"''

li['""'''t::

!,::l'"

i:i

ites. (10 Marks)
of nanomaterials.

(10 Marks)

nano tubes and
Write

1n

*****
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and identify
b. Define factor for

of'energy translbr.
a tnrbine. Derive an expression

(10 Marks)
relating utilization factor with

(10 Marks)

OR
a. A radial outward flow tuibomachine iras no inlet whirl. The blade speed at exit is twice that

at inlet. l'he radial velocity is constant tluoughout- Taking the inlet blade angels as 45o,

show that the degree of reaction * : lf+q. rvhere Fz 
: Blade angle at exit with respect

to tangential direction. (12 Marks)

ffi
r{
3
i_t

.i't

:l .

Fifth Semester B.E. Degree Examinat&@n.

Turbomachine$
4..

Time: 3 hrs. * l,t' Max. Marks: 100

Note: 1. Answer any FIVE falt questions, cltire"s!..ltg ONE full question.{row, each module.
2- Thermodynauic dsta H&ndbaoks ffipWllowed.

1

Nlodule-l
a. l)efine a turbomachine. List any six differences between a turbo-machine and a positive

displacement machine. (08 Marks)

b. lrrdentily the lbllou ing as fray,isl- generating or power absorbing turbo-tnachines. :

i) Kaplan Turhine
ii) Centrifugal blower
iii) De-Lavalturbine
ir,) Axial compressor (04 Marks)

c" A 1,4'r'scale turbine rnodel is tested under a head of l0m. A ftill scale turbine is required to
u,ork under a head of l8.5m and turns at 4l5rprn. At what speed must the model be run if it
develops 94kW and uses 0.96mr/s of water at this speed? What power will be developed

h-onr the full scale turbine? Name the type of turbine. (08 \Iarks)

OR
) a. With lr-s diagranr. sltow tltat reheat factor in a

3

h. Dcllne :

i) Totalto total etficiency
ii) Total to static elficiency tor a power

twbine is greater than unity.
(08 ]Iarks)

Generating turbo'machine with h-s

c. A l6 stage axial flow colnpressor
a stage efticiency o1'89.59/o can

(04 Marks)
ratio of 6.3 and tests have shown thata pressure

The intake conditions are 288K and 1 bar.

96



b. At a stage of an axial flow impulse turbine. the mean bis 3000rpm. The abso lute velocity of the fluid is 3wheel. If the util rzation factor is 0 85 and relativeinlet, determine
i) inlet and exit blade anglesi, power output in kW for a mass lKg/sthe inlet and outlet velo

5 a. What do you mean

iir) Sketch

I
is 80cm and the

is inclined at 20o to plane o
rotor exit is equal to that at

(08 Marks)

diagram, the fo llowing
i) Velocity
ii) Pressure compoundb" In a de-Laval turbine,

is 22". The mean
The mass of steam

i) Blade

iv) B lency
rent as 0.S

turbine? Explain wirh the help of a schematic

(10 Marks)
the nozzle angLe
lades are equal

6

7

2 of3

Take

(10 Marks)

a. Derive an expression to,nu^,*u1,y:?1,::t,..T, 
:, a singre srage imputse turbine in::tft 

of nozzle angles uttu*,g'ilenticat br"d;; ;;'.erative veiocitiel are same at inret andb' The tbilowins parricurars retbr to a parson.s rea*ion,l:l1n*..:,rr,r,,n* 
"r"r..,r!rlI;*:

btades ana on-e'rine ;i;;;j; ;lul., rr; ;;;'il;;,., 
_or 

rhe brade- ring is e0crn and irs;l:.+ii:*?:#r]nff1"ii,",**:",:Jl#:"tffi: is 300rrs rhe b,ade out,e, ang,e is
i) Blade inler angleii) Tangential forieiii) power developed

il0 Marks)

a.ShowthatforaPeItonwlteel,,n",ouffirau1icefticiencyisgivenby

(r)n,,* - I +kcosll, 
. where l( : 13r^-r, ., .

2 .. rrLrL ^ _ Dri{ue vetoclty coelllcient F: = Bladc angle al exit.
D' A three jet Pelton wheel is required ro generare I0000kw undera head of 400m.,+fll,;ffi:

ffi;{l r:[:l*i:,,ffi * :;itt' j:h:1r,i*ttlove.he b,ade ( bucr.,,) i, s i.Find : i) Diameter ifler "' -' v'

iitTotal ,low irimirs
iii) Force exerted by.iet on the buckets

(10 Marks)
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8a.

b.

L

9a.
b.

C.

10

3 of 3

I

OR

effrciency is 97Yo. Find :

t,

sectional arrangement
(10 Marks)

(06 Marks)
(04 Marks)

(08 Marks)

ofa

.::::::::

iv) Pressurecoefficient

Mpdule-S
required? Exptain how prirnary is achieved in centd*t#fl:fti;

principai of multi stage cenrrifugal pumps in i) series trlrfm:rrfj

Explain the phenomenon of toa compressor. (06 Marks)
What is slip and slip factor

c. A centrifugal compressor rumring at
a mass flow rate of au af 30Kg/s. The
is 1 bar and temperature is 0.9 and the

i) Totalefficiency
ii) Temperature of air at exit
iii) Pow'er input needed

i*x
.i
1Q

il
.t
irt

98
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Time: 3 hrs.

Nate: Answer any FIYE full questions,

1 a. Define Finite Elernent
b. Fig.Q.I(b) shows a bar

displacement at loading

,fr. 1,8M861

/Jan.2024

Max. Marks: 100

Sixth Semester B.E. Degree Examin
Finite Element

3

"i
O

Oc,
G
E

!

?

.= al

?-^

a4)

"c

='a'i^

o.'
O;'.=
o:

=*
a.*
c0-

1>'

O

o{
;
oz

tr

full question fr,$W' each m o dule.
,;l.l

1
general steps in Methods. (l0 tllarks)

ends subjected to load as shown. Determine
corresponding stress R-R method. (10 Marks)

A*t
E:l

.1(b)

2a.
b. A cantilever beam subjected *CI U.D.L. Derive for

frrnction.Galerkin's method use po,l,y-nomial
..,' ':,,', ,, ',ii

*%'qy*

types of in Finite Element Methods
(10 Marks)

deflection using
(10 Marks)

criteria
,,,,,,, ., OR

arrd.,$ifferent

'+

.:;:

4;,''@1;"
bdal

a.

b Deterrnine

Fig.Q.3(b)

OR

(10 Marks)
dispiacement and stresses at each

(10 Marks)

(10 Marks)

:.i

. 
,,:: 

,i:,:,,, 
:,

{

::.:: - "|.i,

4 a. Derive shape functiorl$ for C.S.T element in natural coordinates.
b. Llsing evaluate,

+1

L
J i 3+2

r I rlJC +J + d, by one point and two point fornnrla.

1 of3

I*
*l

':::::::. -:,

(10 Marks)

ffi

"r*1

;rg' f,i-ii-*' '
-*"*--.-*t*=i*

(ogrlt"*

{ir*

*ct trl
6
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5
Module-3

a. Derive Hermite shape functions fo, beur, 
"too"rt.b. A cantilever beam subjected to point load of 25

ISNT

(10 NIa

(10 Marks)
7(b). Assr.rme

(10 NXarks)

in Fig.Q.5(b). Deter.mine
deflection at free end and support reactions. E = 2 :4 x 106mma (10 tv*Iarks)

25Obr.J

(10 Nlarks)
ected to torque of
of twist and shear

(10 Marks)

Fie-Q

6a.

7 a. Derive differential

s

1D heat
b. Determine the temperature distributio

, , 'tr,..,,r;"

,,1 ;::"1;,;r'

equafuh for

steady and onlffiction
...::.::::... ,

'4i#

process.

d** lwt *'*
Fig.Q.8

in Fig.Q
400Wm3

J-

8

0'01

T

potential at junctions,
potential at leit end
through smooth pipe

: lt'!
3i Ata rr^'fL

I

2 of3

.t 
- 

ty.r*-f

(20 Nlarks)

.5(b)

OR
shaft.
sectiotr as sho$m

at

G:7 x

e.
x&*vY

-v
l#

b. A solid stepped bar of
lkN-m at free end and
stresses in bar E = 2

IE$*ta'r

,,,i ,.!.]!

*,, "..

,,:,::,. 
''il*,., 

-

- r,:lrd,.$!
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Module-S
9 a. For the element of axisymmetric body

\\, i000 lev/min shown in Fig.Q.9
material, where specific density is 78

18ME61

constant angular velocity
force vector include weight of

(10 Marks)

b. Evaiuate nodal forces
Fie.Q.e(b).

Fig.Q.e(a)
r the linearly

,,,:::,.

,rr," 
,fu,lf

nffi,g surface traction shown in
(10 Marks)

(10 Marks)
(10 Marks)

.;
1*4i. W%d

4 #@;..

*tu 
"'5

Fr l- I; .=tih

"dWi:..

,'liti!tri:,

a
-?,

Fig.Q.9('b)

10 a. Derive an equation for consistent mass
b. Derive an equation fbr truss element in

"p 'a'
''r@Lf

'::l

OR
matrix

{<

element.
matlix.

.4i,.

.,

6.L.

'';:,,' 
'B

OF.F

, rS,kAR':'
*, r4?-5-
liat-' -"#

A

.:::i

.:.-'&h

3 of3

r !r9,h\
\l.J

I
{, 6tr

F. fiic. ,. -

/
/
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c tt8 -Eg-,,7.lvl8

2 a. A themrometer
thennal

b.

a)o
o
c.

4)
6
4)

?,

iv

-:,

=A'=-

.r=

U2
.=o

-!

Z'/.'- ^

rl

aa

:d,o,. L=

=e

!!o
'E=
O=
*0
F>
=oa_

U<
-'ci
O

7

!

c-

in a vessel
!!C:' and

. Develop a transfer

iiquid at constant temperature "01(t)" rvith
(R). Temperafure indicated by

for the system. (10 N{arks)

Fig.Q2(b).
F(s

t

1;;.=,:1.=;,. F
,rrr1?*:: rd,

at

3 a. List and exp lain

frequency

{iii) Damped frequency

rA

LTgF.ARY SiiPs -Ea.

g"

xr

(10 Marks)

used in control system analysis. (10 Marks)
system.

(10 Marks)

(10 Marks)
with open loop

{ii) Darnping rafio
(iv) Setting time
(v) Peak time

:: '':1;*'
'9:::i _s

il-
' ili-4i

over shoot for unit step input.
(v)

(10 Marks)

USN 18ME71

Seventh Semester B.E. Degree Dec.2023/Jan.2024
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(i)

4

(vi) 102



5 a. List the basic elements
b. Develop a closed loop

+

6 a. Explain the Node (ii) Input

b. .G. for a block
s gain formula.

,",1%d

node (iv) Branch (v) Path
(05 Marks)

and obtain a transfer function

(15 Marks)

s) sn +3ss +4s* + 6sr + 5s' +3s + 2 0

(10 Marks)

Find values of K,r* and'P' are in RHS

Fig

in Fig.Qs(b)

eIr)

18ME71

(05 Marks)

OR,
noo* ':1iii) output

7

K (s tr)
#+ fsp+fs+r

iL,
"...,:a_= b

;*,-':':1'
ldu #t{+. ''

Fig.Q7(b) (10 Marks)

(15 Marks)

m

(l

d!r

.*ii:,:: 
::,

,.,.{W**'':'
FIg.Q6(b)

::,

Examine

b. A given oscillates with
Routh criterion.
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feedb ack control sYstem

(20 Marks)

8 Construct a root locus

characterized bY

G(s)H(s) =

g Using NYquist crteterton,

function is

G(s)H(s) =

Construct a Bode
phase tnargin:

,'.&- t
...* \9.t:'* K,:r

cf a system wSose oPen loop transfer
,d:,=. {-

-,.*...1i.1!,h,.

(s+ )(s + 3)
.d;

OR
the following trans ler funCtion and determine gain margin and

Lr'

(20 Marks)

(20 Marks)

10
..j

C(s)H
+ s)11+ 0.02s)

::
, t::Sr ii10

)S

*****

{;

,*1 ":'l:ry"

*1 fr

.;.+ile 
l:i

.ll B.'
a" x*.

ri't'

.#t

-f" ,*.

,S;''

,&",::r%'

,rf

ii$:. t,

i ..:.ti'4:a:.. ..'

'!
G.

,n.
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B-!-"D.E.A.s S,(}CEATiffihFS

VACHAN}X P{TAffiAffi
il G !"tAtAKAffi **

0F HF.ifi:,dfiBFre&
Li*R"sffiY SiJFrr;4

oo
O
Lq

.t

!

J

=,:ra

.= -

Z=

a>
uZ

6o
-a

2a

3.

)a1a

o.a

Y3
'tE
=,.r.

CIJ '

i>
O

U<
.^i

;
.7

e

c.

be proCessed

min. Everage

(06 Marks)

c
througlr 7 machines. There are 30 ne'il

setup time is 2 hours and non-operatl()ns

is 15 parts. Number of workstations is 10. The Plant

Dete lead time. piant
(08 Marks)

operates for
capacity and

an average of 125

utiiization.

2

3

4

, Module-3
res, explain the types of FMS layouts' (10 Marks)

b. Explain in briefwith diagram the structnrr of A.utomated Storage and Retrieval System.
(05 Marks)

c. List the advantages of Group Technology- (05 Marks)

5

USN

Time: 3 hrs.

Note: AnsweY enY FIYE fall

I a. Define CAD and CAM.
automation.

b. Illustrate the
(i) Production

b.

Seventh Semester B-E- Degree

Gomputer Aided
Dec.2023lJtn.2024

Manufacturing

::, {' ":lXt

t:

,,*ffu".
""E:'

Marks: 100

ONE fult each module.

the features of and programmable
(06 Marks)

..i

rrimOCeN: : "
.S:i,,.$'r::::

''::,1,i"

design process. (08 Marks)

explain the various phases of shop floor control.
(06 Marks)

dr

,tr

(06 Marks)
(06 Marks)

(06 Marks)
(08 Marks)b.

c. What is shop floor
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6
ORa. Illustrate the following terms with reference to(i) Minimum rational work element

(ii) Precedencediagram
(iii) Balance delay

b. Ina

::&i:'
#': 

i6;:iir
t'tr:al :::.-a ,i

.'d{r...- 
,}r:t

tlti:: ::::tuj:; t::]+: {-r
... i..:! - ir

:,.,1",::*

Line Balancins:
.!o

!::::l{ -
:r 

.;eji:::l
+

18ME72

(06 Marks)
as 16 min:

a is assembled as data.

{i) Conskuct precedence
(ii) Deterrnine the nurnber required to balance(ii, Determine balance

Assurne cyctre time
,i t,

7 Briefly explain the
lVrite a note on
Write the part
paramefers

Module-4
s of CNC system.

-4 &r

Fig.Q7(c). Assurne suitable

by using LCR merhod.
(14 Marks)

(06 Marks)
(06 Marks)
machining

:,"' "'*..,,,- ='
ift[ i"*

4.

b.
c. for

AErur
=

.-,1= .r,

:-1,

ds'

I

9

b. Write a note on Smart

Robot.

process
Modeling Technique.

OR
of tndustry 4"0.

as applied to Industry 4,0.

(08 Marks)

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

;:;N

Work element 1 2 3 4 5 -;
1 ,l

Te mln 10 8
1
J It, 5 15

Preceded tI 2 2 ii
!!. " 3,4 4 5, 6,7

10

,'*$r.. $

**{<*+

,tt.

delay.

_ 
":::11$:

ir. '

il!

d..

b.
with

a note

sketch,
sketch-

'-!i'

with explain
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tenance with a table

754

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

Seventh Semester B.E. Degr"ee E n, Dec.2023llan.2024

a
O

O
!c.

o
o

=iv

.= _

-')

o=

!!i

-!

-=
ta

2/t'- ^

C-;

crra;

A2

=.;>1 ,*
-.o
'aF

=oO

(-<
. ^1

;
z
f

o.

6

7

8

Module-S
9 a. Lean out steps involved of TPM.

b List and rnention importance of 5's.

OR
which are the I pillers of rPM? Describe them with a neat sketch.
Differentiate between produotive rnailtenance and predictive main

:krl:F>k*

10 a.

b

(10 Marks)

ffi P. & H&LAKATT!

LgffiAef+'f Fqarr-- '

5a.
b.

.,#., a*'
::::'

Total Quality

.

,oR
Hou, do you difl-erentiate berween dissatisfled,
itith a sketch'l
Elucidate on cusLomer perception ot'quality.

Time:3 hrs. Marks: 100

.Note: Answer fin], FIVE fall questions, choosing ONE futt q aestio n,f,ro m each mo dule.

3 a. Which are the l2 characteristics of cualitv leaders? Describe them.

\todu le- I
I a. Make the list of the basic concepts of TQM and briefly explain thern. (10 Marks)

b. Enlighten on TQM tiame w'ork with a ncar diagram. (10 Marks)

OR
2 a. Ditferentiate belween Atnedcan airtl Japan's approach towards qualiry. (10 Marks)

b. Elucidate on quality from customel-'slconslrmer's and producer's perspective with a block
diaurunr. (10 Marks)

\lodule-2

b. Expiain brieflv the serren ciraracteristics of effective

OR
4 a. Listoi.rt Deming's 1.4 points of TQI\11:hilosophy

b" With Time-Manasernent matrix, bri..{I}, describe

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
for each type.

(10 Marks)

delighted customers articulate
(10 Marks)
(10 Marks)

satisfiod,and
:'"l

,*

Explain PDSA cycle fbr
Enli ghten on Histogram,

OR
contlnuous improvement with a neat figure.
Pareto diaqram with a sketch and evidences.
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Tim

1

2

J

4

5

6

8

.)
O

O
i
c-

!

t

!.

17

==
v,-

U2
-l

>i/-
J-ia
.=
= -'
o;'

l-
,!u. t=

=r

=!

.,o

F>
=O?-

(J<
- a.l

o

z

c-

Seventh Semester B.E. Degree Exa n, Dec.2023/Jtn.2024

Marks: 100

":',, "i'

ring

Note: Ansv:er any FII.E full rluestions, cltoosirtg O.\'E futt question from each modale.

Module- |
a. Difterentiate behr,een c'NC and r,t,titir. tlturrufucturing. (10 Marks)b. Explain Additive Manutacruring Pr.ocess Chain. (10 Marks)

OR
a. What is Additiv,-'Mamrfacturing'.' \Vhat ale the benellts of AM? (10 Marks)b. \\'ith a block diagram. explain gencral integration of AM machine. (10 Marks)

Module-2
a. \.\'ith a neat sketch. explain photcp,.rlyrnerization process. (10 Marks)b. What are benefits and drarvbacks r-riuse of photopolymerization technology? (10 Marks)

a. with a neat skerch".explain Selectir.e aorn*lrrrrr"ring{SLS; process. (r0 Marks)b. What is extrusiou based system'.' \tr'ith a neat sketch, explam Fused Deposition Modelling
(FDM ). (10 Marks)

Module-3
ur. With a neat sketch. expiain the ri.'orkitg of Laininated Object Manufacturing (LOM).

b. write a note on research achievernents in printing deposition process. [13ffif]l
:,,:,,,

OR
it. Explain r'vith neat sketch. Beam Deposition Process. List advantages and limitations of the

b
plocess.
What is direct u,rite teclrnology? i:rplain lnk based

N{odule_4
Write a note on selection methodr fbr.a parl.
Explrin rhe lbllowing posl processins opcrations:
(i) Suppor"t marcrial rernoval
{ ii t Surface iL-\ture inrpror ernerri.

b. Explain the fbllowing post processrng operations :

lit Accuracv irnpror ernents
tiir Plcparariorr lor usc as patre rn

direct write technology
(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

7a.
b.

OR
zL. Explai, difTerent tvpes of problernt that occur in STL file.

(10 Marks)

108



Module-59 a. Write a note on AM application, in th. frEki of(i) Medical
(ii) Automobile

b. Write a note on:
(i) Align technology
(ii) Siemens and phonak hearing

18M8741

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

10 a. Write
(i)
(ii)

b. Write
tr/
(i0

.illir ',*.'

,,it 
,,,.

n i4. i'''!j'
,,,::ily:" fr'

2 ofl

\

i[, ]':''il

.,,!t"!:::

::'

ll!'.

#.,,,

,.{r'

SL.

,"ryi ."1&:'')... .-1

r

il::,
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#;-;*d.-#-i.?':-.-:-":=#=+E;*i?.;at-*l r:.u es$0eedtr;Gto'{i ,5
V&GF{"rINA P{?''\tdAH& r:

*. l{&r"&t{&TTB *-.*,
t*f,ffifdGl,d€ffi# 

*pl.

Lt&ffiqftY #ii*s;"iB-

Seyenth Semester B.E. Degree
Energy and

Time:3 hrs

Note: Answer *ny FI4E futl

Module-l
I a. With reler.,ant statistics the primaryb. List and explain vario of'cnergy in ac. Define energy and extrlain energy

Dec.2023/Jan.2024
nt

18ME751

Marks: 100

(10 Marks)
(10 Marks)

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

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

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

o
o
q

.a

o
,

=c
-a

= 
4.

!=

'a^
O'

^'=
!!

v:

>,.

Olo^ c
.l 

^

Ys

=!

-.o

9-
O

tr<
_ o]

{J

z

c.

ONE full

methodolo

estimation.

:*'Max.

4u,lsr!,nfrom each module.

trend in India. (10 Marks)
(05 Marks)

2a.

(05 Marks)

aspects of India,s energy
(10 Marks)
(05 Marks)

consumptton using relevant
(05 Mart<s)

b

C

3 a. Define and explain sensible heat s t0rageb. Explain in detail s phases r:i'va1:IOll oard ":, -.

7^'a-

4

5

6
ORtL' Define environrnent. I\{ention its scope. Discuss need for public awareness.b. Elaborate how the nitrogen cycle e ,_Lsy_stem operates.c. Discuss how water cycle is utilizeA in the ecosystem.

:tUSN

b.
c.

b.
U.
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7 a. Discuss soliil waste management
b. Discuss briefly the causes effects

8 a" Enumerate the role ofan
b. Enumerate the water pallution

be initiated for mitigating

9 a. Write a note
b. Explain the

legislation.

10

rts

18ME7s1

(10 Marks)
(10 Marks)

(10 Marks)
measures that can

(10 Marks)

(I0 Marks)
reinforcing environmental

(10 Marks)

(10 Marks)
(10 Marks)

) 1n

,{;
;,,4., a&:'

'ti*rr

"&.

': :i:ilt* l

"4,,,,'

2 ol'2

\

'control

\

b.

^t

,jia:i1b,,..a:

*****'&:..
- ':*,.. ll

tr4*: rnr

t1

r: .iil 
t:r :.

ki

rl.l

,tl'

111



18A

4
OR

a.

b.

Explain the Hungarian method for
A Marketing Manager has five salesman and fit'e

assi_gnment problem
d rstricts. Considerin-e the capabilities

solving
(10 Marks)

of the salesman and the nature of districts , ing \{anager estimates that the salesper month (in hundred rupees) for each each district would be as follows

DEA
I

Salesman

5

6

7

8

,,1

"-11!'

':\J:: '1+

)/ _18 ,4A 28 40
28 2t 36

f.1 2-/ 11
JJ 30 )/

1',)
L- 1d i1 36 JO
29 1a

_1 -') 40 3s 39

Estimated duration weeks(i -i)
Optimistic Most likely Pessimistic

I 2 t 1
a

1 I 4 7
2 2
1 1 1

3-5 2 5
4-6 2 5

14

8
5-6 J 6 15

2 of3

(20 Marks)

40

8
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l'

t8ArJ742

9 a. Define the fo llowing
Module-5

i) Cornpetitir,.e game ii) Payoffmatrix mixed strategiesiv) Saddle point v) Optimal
(10 Marks)b. Find the range of values of p and q that will the entry (2,2) a saddle point for thegame

B
B2

g: l"g.f-a:.
J re'

-,4',,.:-
.:...:-a!:::. t'

P

10 er.

b

(10 Marks)

(10 Marks)
of four jobs and five
is given below :

(10 Marks)

lr

:

Job

),tr M: M3 Ma Ms
A '7

5 2 J .;9;' '

B =:6 6 4 -5
4,.::ffi

'tt,::il
C 5 4 5 $.= d,'g
nti o() .r-. 5n rd

6

'l ^+'?

-aJ

107 q
4p6

,4,
A3

,.!N,,,.

-..,,.':il
&' 'iii::'+':,:lll, L",y::.:t!

OR
Explain the Johnson's procedlire
Find an rtptintal sequence fbr tire ltrllowing
rnachines, *,hen passing is not aikru'c-d. Its processmg

l. . '=1

aa.. tl

I

tt
itIr
d{

Machine
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3

4

5

OR
6 a- With a neat explain the working ofbatrery ignition system.

b. Sketch the working of electronic ignition system.
(08 Marks)
(07 Marks)
(05 Marks)of air suspension system with a neat:sketch. , 114



Explain the different
Distinguish between
Write short notes on
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(08 Marks)
(07 Marks)
(05 Marks)

(07 Marks)
(05 Marks)
(08 Marks)

(05 Marks)
(07 Marks)
(08 Marks)

(07 Marks)
(06 l{arks)
(07 Marks)

t\

la.
b.
c.

Module-4
methods of supercharging.
supercharging and
octane and cetane

8 a. With a neat sketch explain the working
b. What are the air fuel mixture
c. Sketch and expiain Zenith

9 a. Write a note or automotive
b. With a neat sketch, exp
c. Sketch and explain

.+

10

SI engine?

conkol system.
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2 a. Discuss the steps involved ir*,:product life cycle model with a neat sketch.
(06 Marks)
(10 Marks)

(08 Marks)
(08 Marks)

(06 Marks)
(10 Marks)

(08 Marks)
(08 Marks)

(08 Marks)

b. With the a floqr chad, exp{ain the Process of launching and tracking of a new product.
(08 Marks)

3

4

f,

6

7 a. Explain brieflY
b. Define T

Module-4
ts of Technolo gy forecasting

'"fu," ,
{ii:,: "W"

'''*t^";i

(06 Marks)

{!

Explain briefly the rnethods of technolog.v forecasting.
(10 N{arks)
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I a. Define PLM? ExPlain
b. Discuss and

b.

b.

b.

(08 Marks)
(08 Marks)
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a. Data
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Discuss and explain briefly the
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What is Model building?
Explain the following :

i) Product structures

Module-S
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flow diagram used
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3 a. Explain
b. Explain
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b, Erp

5 a. List out the po
processing"

b. Write a note on
i)B
ii) History
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Max. Marks:80

module.

(08 Marks)
(08 Marks)

(08 Marks)
and general

(08 Marks)

(10 Marks)
(06 Marks)

(08 Marks)
(08 Marks)

oI poiymer
(08 Vlarks)

(08 Marks)

(08 Marks)
sketch.

(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
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Note: Answer any FIVE full questions,

I a. Briefly explain the process chainb. Explain discrete particle system.

2 a. Explain the steps involved
b. Write any eight
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of

with sketch.
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process.
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mnmg technique
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6a.
b.

7

8a.

a.. Explain
b. Explain

the wet

process with neat

technology
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9a.
b.

10 a.

b.
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I a. BrieflY exPlain the scoPes researcli. (05 Marks)

b. A farmer has a 100 acre can se1l a1i tdttuce or radishes and can rise the

prce to obtain Rs.l.00 for tomatoes, Rs.O, for letfuce and Rs.2.00 Per kg for

radishes. The per acre is 2000 3000 heads of lettuce and

1000 kgs of are available at per kg and amount required Per acre

is 100 kgs each and lettuce for radishes, labour required for sowing,

cultivating and per acre is 5 for tomatoes and radishes and 6 man-days

for lettuce of 400 man days of available at Rs.20 per man-day. Formulate

this linear programming to maximize the farmer"s total profit. (1'5 Marks)

) (10 Marks)

(10 Marks)

3

(04 Marks)

(16 Marks)

4 a. Obtain the dual of the follon'ing
OR

LP problem:

Minimize Z:Zxt+ 3x, + 4x.

Subject to 2r, + 3x. + 5x, 2 2

3x, *:x, * 7x, = l
xl+4x.+6x,<5

' 
"'- -. \ n ^-,1 -^ io rrntectrirtr-rl (06 Marks)

method.the

b. Solve the following
Iviinimize Z=Z0xt
Subject to x, -r 2x,

;
.'*q=,f

dsi,,:. "1s'Br
+.
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b. Solve the following LPP by using two phase simplex

Maximize, Z = 3xt + 2x, + 2x,
Subject to, 5x, +7x, + 4x. < 7

--lx +7r.+5x-.>-l

3x, +4x. -o*, = 1o-'7
X1, X3, X: > 0

5 A company manufacfuring air
capacity of 200 units and 1 per
coolers ta its four at
maxiraum demand of
material cost and
the table below:

Plan the program so as to

100 and 30 units respectively. Due to difference in raw
cost, the profit per unit in rupees differs. which is shown in

(14 Marks)

with a

the air
have a

(20 Marks)

W1, W2, W3 and Wa.
are given in the

(20 Marks)

(06 Marks)
estimates are given below along

,d!i

:ri:la wn:'

':'i:l.r\l

4
. "1;u" .F

r&, '**

6A
OR

three factories F1, F2 and F3

cost, factory capacity and

the problem.

andhas
The transportation
following table. Find the

(i) activitv
7a. 4S

(iil
, '(iii)"

6. ,'An R

otal float
Free float
and D

lv

three time
with its

(i)
(ii)
(iii)

Draw PER nefwork.
Find FST, LST and Slack for each node.
Find critical path and e.xpccred project duration.

. 2af3

R&pEi Delhi Lucknow Kan$rr
Bombay ,,. igfi 90 100 '*=:dL o
Calcutta 50 70 130 "::'',,.

)Ri

,,,wt W2 W3 W4 Capacity
Fr l5 1AL+ 11 12 500
F: 25 2A l4il 16 400
Fi t2 16 ,,?2"'i^ l3 700 ,

Requirement 300 250 350 400

Activity Preceding activity Optimistic
(a)

trme Most likelytime
(m)

Pessimistic time
(b)

A n
6 8

B A .," 6 10 t2
C An il 8 l8 24
D f)

t-) 9 9
E C' l0 t4 r8
F 5 5
G F 8 10 t2

(14 Marks)

two ptrants
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8 a. What is queue disciPline? List the various queue disc

b. At what average rate must a clerk at a

0.9 that the customer will not have to wait

only one counter to which customer

The length of the service bY the clerk has

c. In a hair dress by saloon with one

an average rate ofone every

rnean of 30 minutes. Find:
(r) Average nurnber of

Average waiting time of
(iiri Average idle time

9 Players A and B PlaY
of them selects a
the coins is an

(i) Develop
(ii) Find

17ME81

(05 Marks)

in order to ensure a ProbabilitY of
2 minutes? It is assumed that there is

arrive in a fashion at afi average rate of i5 hr

45 minutes servlce
.,$

{ )

Find sequence that

before service"

processed in ernY

(08 Marks)

(05 Marks)
'T' required to complete the

.+ ";;:.,,{
".- l'

.,.:: 
ji

10 a.

b.
following tasks. Each task can be
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:::' ' 

l'

A, B qrd "C 
in any order.
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2a.

b,

3a.

b,

4a.
b.

List out the process.
{i) Liquid polymer (ii) Moiten
Explain briefly chain of additive

With a

Explain

Explain
(i)
(ii)
( iii)

wrI1g

(10 Marks)
(10 Marks)

(10 Marks)
cylinders.

(10 Marks)

medical industries
(10 Marks)

(10 Marks)

Module-3
involved in pow<ier5a.

6

the
ofpowder

explain the mlcrowave

:::::::::

-0R
(ii) History

metallurgy. List the merits and
(10 Marks)

sintering process with a neat sketch.
(10 Marks)

of
of powder rnetallurgy process. (10 Marks)

powder production techniques (10 Marks)

(10 Marks)
(10 Marks)

7 a. Discuss brieflv the
Module-4

and applications of Nano-Technolo gv.b. Explain the bottom up tcp down methods of slmthesis.

8a.
b.

OR
Explain in detail the wet chemical synthesis of Nano-Materials-Sol-gelprocess. (r0 Marks)Explain with a neat sketch, the construction and workinj principle of optical microscoplz.List out the merits and limitations of optical mrcrosc*p;, 

- vr vPrrvor 
(10 Marks)
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Time: 3 hrs.

1 a. Explain briefly the
b. Explain the merits,
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17M882

Eighth Semester B.E. Degree
Additive Man
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Note: Answer any FIVE full questians, choosing

Max. Marks: 100

OIVE fall questionfrom each module.

(10 Marks)
(10 Marks)

rnotors

post additive
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Module-5
9 a. Define Automation. Explain briefly the various

b. Write a note on classifications of CNC machine
machines.

Explain the general configuration
Explain the tollowing .

(i) Continuous control system

of

(iii) Open and

17ME82

(10 Marks)
between CNC over NC

(10 Marks)

block diagram. (10 Marks)

(10 Marks)

10 a.

b.
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5

7

8a

Product

Itlote: Answer any FIVE full

With the
Explain

Discus

3a.
b.

q
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I a. Define PLM. Explain brietly
b. List aad explain the

:fi'

2 a. What is PLM 111

b. What is Product

4 a. Explain the diffbrent srrategies lbr
b. Write a short note
c. Describe the recycling

of product lifc cycle.
le model (10 Marks)

(10 Marks)

oR:
detail all Elements olsrrategy.
t'l List the various advantages and

a neat sketch, explain the design process.
phases in design.

OR

(10 Marks)
disadvantages of PDM.

(10 Marks)

(10 Marks)
(10 Marks)

':actors in

at the ofproduct. (08 Marks)
(0ti Nlarks)
(06 Marks)

a. What is NPD'l Explain rhc
b. What is buildrng decision

vaflous stages product
support it is he

pr0cess. (10 Marks)
making? Explain.

(10 Marks)

svstem. (10 Marks)
(10 Marks)

Is rmportant. (10 Marks)
(10 Marks)

pr0cess of

b

Sketch and explain

List and explain the

Tree' by taking automobile as an example.
(10 Marks)

importance oi'iJcation tools in the innovation process. (10 Marks)

9 a. Discuss the need and
Module-S

virtual product development. (08 Marks)b. Discuss rhe 3D L_- {I) svstenr and riigital niock-up tools used in virmal product development.
+"

,,:.rl -.. a:::''

'.1t!:'7)

(12 Marks)

OR10 a. With an example, discuss the role ofproduct structurc in virtual product development.

. lri,,,,, ,

benE{its of

b Explain rlroduct data descrintion ;*nrl r{af* m^,{olo
(10 Marks)

GB(U$
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Marks: 100
t

ONEfull questian'$$ each module.
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3a.
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Max. Marks: 100

module

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

Eighth Semester B.E. Degree Examin Dec.2A23lJan.2024
Energy Engin

Time: 3 hrs.

Note: Answer any FIYE fall qaestians, ONE rtrA question from each
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4a.
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8

Module-5g a. Describe Fusion and Fission ,.u.lio
b, Outline : i) Nuclear fuels ii) Breeding.

OR
10 a. Describe Boiling water reactor and list the aclvantages.

b" Summarize : i1 Shielding i, Radioactive waste disposai.

++JJJ

ffi$ffiffi

energy.

(10 Marks)
(10 Marks)

Marks)

Marks)

Marks)
Marks)

Marks)

r'llarks)

(10 Marks)
(10 Marks)

:rr, 
t'ii

1 a. List and

b.

OR
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