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Second Semester M.Tech. Degree Examinﬁf_iﬁﬁ, June/July 2025

Time:

Design of Heat Transfer Equipments

MMTP206

3 hrs. ‘ Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloon’s level , C: _Corirse outcomes. R

Module—1

L

Q1

a.

Define Heat exchanger, classify h@@tf exchangers in detail.

e
N T

L1

cO1

Tn counter flow double pipe’heat exchanger, water is heated from 25°C to
65°C by an oil with a specific tieat of 1.45 kKJ/Kg K and mass flow rate of
0.9 Kg/sec, the oil is cooled from 250°C to 160°C, If the overall heat
transfer coefficient 420 W/m® °C. calculate :
i)  The rate of heat transfer
fi) Mass flow rate of water
iiiy ~ The suiface area of heat exchanger

L3

COt1

Q.2

Derive an expression for LMTD for a counter flow heat exchangers.

1.3

CoO1

Tt is required to design’a shell rand tube heat exchanger for heating
24 Kgsec of water fiom 20°C to 90 °C by hot engine. oil
(Cy = 2.4 XT/Kg K)) flowing through the shell of the heat exchanger. The
oil makes a single pass entering at 145 °C and leaving at 90. °C with an
average heat transfer coefficient of 380 W/m” K, the water flows through
*12’ thin wallechtibes of 25 mm diameter with each tube making 8-passes
throngh the shell the heat {ransfer. coefficient on the water side 1s 2900
Wim® K. gaféulate the length of the tube required for the heat exchanger
to accgmplish the required vgafef‘heatiilg_

Module — 2

)

L4

Co1

Q3

: -\;[ffis desired to heg;_9\§20‘vlgﬂn‘ of cold benzene from 80 to 120°F using hot
s toluene which is cooléd from 160 to 100 °F, the specific gravities at 68 °F

are 0.88 and 0.87reSpectively. The other properties will be found in the
data hand book> A fouling factorof 0.001 should be provided for each
stream and allowable pressure drop ‘on each stream is 10 Psi. A number of

20 1t hair \ﬁ?ﬁs of 2 inches byfli: inches IPS pipes avaiie;ble. Calculate

overall coefficient U andUd

134

CO2
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Q4

OR (q"\t\/ i

A 43800 Ib/hr of a 42 ° AP] kerosene leaves the bottom{of "a; distiling
column at 390 °F and will be cooled to 200 °F by 149060 Ab/hr 34 © API

Midcontinent crude coming from storage at 100 °F an@ﬁeefted to 170 °F.
| A 10 Psi pressure drops is permissible on both streams, and in accordance

,With table 12, a combined dist factor of 0.003: should be provided.

| Available for this service is a 21% inch. ID éé{(_:}jé\nger having 1581 inch,

e R

0D, 13 BWG tubes 160" tong and laid out on I% inches. Square_f)jgéji}
iy

the bundle is arranged for 4 passes“andgbuﬂffers are spaced 5 inche§. a];).;rt.
Will the exchanger be suitable ie'what is the dirt factor?

20

Module -3 >

Q5

Design of horizontal 1-2 condenser is required for the condensation of | 20

60,000 Ib/hr of pure n-propanol (propyl aIcohol)ric{b:miﬁg trom the top of
distilling column operating at 15 Psig, at which pressure it boils at 244°F
Water at 85 °F will'be used as the cooling medium. A dirt factor of 0.003
is required with allowable pressure dropsof 2.0 Psi for the vapour and
10.0 Psi for the water, Because of the location of the condenser, assume

that 80" tube are used. Tubes are to be %4 inch, OD, 16 BWG on %gin
(ineh), Triangular pitch. .

-

L3

Co3

253

OR ST

Q6

small amount of n-butane issues from a gas reactor at 200 °F and 85 Psig.
The gas becomes saturated at 130 °F and its” completely condensed at
125 °F cooling is by well water from 65 to 100 °F. A minimiim.gombined
dirt factor of 0.003 is required along with ‘allowable pressire’drops of 2.0
Psi for the butane and 10.0 Psi for the water. Available for the service is a

Design a butane DC super heater condenser 279:58;15}1’]1‘ of isobutene_;

23%inches. ID horizontal 1-2 gas exchangers vgit\ﬁf{ﬁ.‘i’z‘%inches 0D,

16 BWG tubes 16'0" long Iaid out on l-inch triajﬁé&lar pitch for four (4)
passes. The baffles are spaced 12 inches apart.. ’

With | 20

L4

COo3

Module — 4"

Q.7

With a neat sketch, explain the following - 10

i) Forced circulation vaporizer
1) Natural circulation vaporizer

L1,2

CO4

C_léssify vaporizing exchanger.

10

L2

CO4

20f3
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OR
Q8 A 45500 Tb/hr of bottoms of 65° APT gravity and small boﬁmg range at | 20 | L1,2 | CO5
A00°F enters a Kettle reboiler from which 28,100 Wb/hr of vapor is formed
at an operating pressure of 200 Psig. Heat is supplied by 28 ° API gas oil
in the range from 375 to 475 °F and 120 Psig, operating pressure.
A pressure drop of 10 Psi is permissible. Available for the service is a
25 inch 1D kettle reboiler containing six pass 3511 inches circular bundle.
The bundle contains 68.1 inch OD. 14 BWG tubes 120" long on
1 é inch square pitch. The b_u'iidie is baffled only by quarter circular
support plates. S
1) Will reboilers is batlsfabtory'?
i) 'What are the dirt factor and pressure drops?
T Module—5
Q9 Explain the influgnice of following process and conditions upon design of | 20 | L1,2 | COS
cooling tower:; W,lfh H-T diagram.
i) Number oEDiffussion unit
ii) Changmg the L/G ratio
1it) EIevation
) 4 Close approach
V‘) “Pehumnidification
“  OR ' e
Q.10 A 50,000 Ib/hr of the gas (dew poiut is 120 °F) is 0 be cooled froman | 20 | 14 | CO5
initial temperature of SOO"’to 200 °F. How many diffusion units of any
type of tower are reqt_i:_lred?

ER
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USN 22UTP/MTP14
First Semester M.Tech. Degree Examination;:J une/July 2025
Advanced Thermodynamics and Combustion
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer anty FIVE full questions, choosing ONE Jull question fmm each module,

2. M : Marks, L: Bloon’s level , C: Comse Qutcomes.
Module - 1 M L C
Q1 a. | Briefly explain the concept of entropy through a Clausius; 10 L2 Co1

Theorem.

b. | A room is maintained at 27% C while the surroundings are at 2°C.; 10 | L3 Co1
The temperature of the Jdnner and outer surface of the wall |
( K =10.71 W/mk) ate. measured to be 21°C and 6°C respectively. |
Heat flows steadlly through the wall 5 m x 7 m in cross section
and 0.32 m in thickness. Determine : 1
1) The rate theat transfer through the wall '1
it) The r@te of entl opy generation in the wall and ‘
iii) The ra}e of total entropy generation with this heat transfer |
N 1

1

proceSs < _ L
i OR
Q.2 a. @btain the energy balance equétion for a closed system, 10 | 12 Co1

o
2:

. “{-An ideal gas is flowing through an insulated pipe at the rate of | 10 | L3 Co1
3 “kg/s. There is a 10% pressure drop from inlet to exit of the
pipe. What is the rate of energy loss because of the pressure drop

due to friction? Take Re=0.287 kl/kg K and T, =300 K.

e Module —2
Q.3 a. | Write the first and second Tds equations, and derive the | 10 L2 COo2
exp1ess1on for tHe differences in heat capacities, Cp, and Cy.
b. | Explain Jou]e- Kelvin effect. What{ is inversion temperafure? 10 L2 co2
ot OR-
Q4 a. | Derive entropy change of an ideal gas. 10 L2 CO4

b. An‘air water vapour mixture.enters an adiabatic saturator a;30° C | 10 L2 Co4
nd: Teaves at 20°C, w,lnch is'the adiabatic saturation temperature.
’ The Pressure remains constant at 100 kPa. Determine the relative
humidity and the hurmdlty ratio of the inlet mixture.

o

Module -3

Explain the foilowmg 10 | 1.2 CO4
1) Enthalpy; of formatlon
11)Enthaip3aﬁf combustion

i) Admbatlc flame temperamle
iv); Cambustion Efficiency -

b. | Find the stochiometric air for the combustion of gaseous propane | 10 | 13 CO4

{ C3Hg) L0
On mass basis a;nd moiar basis
‘ OR
Q.6 |a. | Explain the First'law analysis of reacting systems. 10 | L2 CO4
b. | Explain thé-enfropy change of reacting systems. ' ) 0 | L2 | CO4
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Module — 4 A
Q.7 a. | Obtain Gibb free encrgy equation for chemical cqulhbnum 16 | 1.2 Co4
b. | A mixture of 2 K mol of CO aad 3 K mol of Qz-is” heated to | 10 | T.3 CO4
2600 K at a pressure of 304 kPa. Determine the equilibrium
compaosition, assuming the mixture consist, of CO; CO and O, .
Assume K, = 16,461 at 2600 K. -
OR .
Q.8 a. | Explain the simplified combustion of Kinetics. Svae D L2 CO4
b. | Explain the fundamental laws of trangport phenomena, 010 | L2 CO5
Moduje -3 w
Q.9 a. With a neat sketch, cxplain the Laminar Premixed ﬂame structure 10 1.2 CO3
b. | List the methods of measuring burning velocity. Explainiany one. | 10 12 CO3
OR g
Q.i0 a. | With a neat sketch, explain the diffusion flame.structure. 10 L2 CO3
k. | What are the methods of flame stablhzatmu" Explain swirf orjet | 10 | L2 Cco3
induced re-circulating flow method.

20f2
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First Semester M.Tech. Degree Examination, June/July 2025

Advanced Fluid Mechanics

MME114B

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

‘Module — 1 M| L | C
Q.1 | a. | A hinged gate of length 5 m inclined at 30 C with the horizontal and with water | 10 | L2 CO1
mass on its Left is shown in the figure below. Density of water is 1000 kg/m’. The
minimum mass of the gate in kg per unit width (perpendicular to plane of the
paper) required to keep it closed is
L. "\"\_‘.
r_ —— % \\\‘Em
e w = = £ . o
R T ) A0
Fig. Q1 (a)
b. | Derive an expression for circulation of Forced Vortex motion in Rigid Body | 10 | L2 | CO]I
Rotation.
OR
Q.2 |a. | Derive the Navier-stokes equation in Cartesian co-ordinate using Newton’s | 15 | L2 | CO]
Second Law.
b. | Discuss the fundamental flows used in Superposition. 05 | L1 | COI
Module - 2
Q3 |a. Expiam the Hardy Cross method used in pipe network analysis. [llustrate the steps | 10 | L2 | CO1
“involved with an example.
b. | Explain the zero-equatibn model for fully developed turbulent flows. 10 | L2 | CO:
, OR
Q.4 | a. | Water flows through a 10 mm diameter and 250 m long smooth pipe at an average | 8 | L3 | CO:
velocity of 0.1 m/s. The density and the viscosity of water are 997 kg/m® and
855x107° NS/m’, respectively. Assuming fully developed flow, the pressure drop
(in pa) in the pipe is
b. | Derive the velocity profile for laminar plane Poiseuille flow between two parallel | 8 | L2 | CO:
plates and discuss its significance in fiuid mechanics.
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Water is flowing through a horizontal pipe of constant dzametez/and the flow is
Laminar, If the diameter of the pipe is increased by 50% ,keepmg the volume flow
rate constant, then the pressure drop in the pipe due to:friction will decrease by

e \z\;’/\/

4

L3

CcO2

w7

Module — 3 \/

Q.5

[n Hele-Shaw flow, the Navier-Stokes equaﬁon simplifies to the stok,es“equatlon
by Neglecting inertial terms due to the Iow\Reynolds number condition: };DBI'IVG
the governing equation for Hele- Shaw ﬂow and show that the f'mal xesuit leads to
Laplace equation of pressure V2P =0 AN

>
A

10

L2

Co3

Discuss Oseen’s approximation for ]ow Reynold’s numbet-flot past a sphere.

How does it improve upon stoke s solution? P

ST
N

10

L2

CO3

OR v

Q.6

A flat plate 15 ¢m wide and 45 cm long placed longitudinally in a stream of 0il of
specific gravity 0.925 and kinematic v1sc031ty 0.9 sioke, flowing with a free
stream velocity.of 6 m/s. Determine O
(1) The thickness of boundary Iayer at trallmg edge.
(i)  The shear stress at the trailing edge
(i)  *The friction drag on both'side of the plate, ¢ \\;'

10

L3

CO3

Derive the equation for momentum fhickness 0 n, term&‘ of the boundary layer
equations for a laminar boundary layer, conszdermg both parabolm/’an% cubic
velocity profile. Show the step-by-step derwat:on*%md discuss the mgmﬁy cance of
momentum thickness in boundary layer theory X ; ©

Bde y. AN

10

L2

COo3

Modulé -~ 43 Lo Y

Q.7

Define the followmg terms; write down thexr formulas and unifs where applicable.
(i) Crocco number ) N
(i)  Stagnation pressure, Y
(i)  Adiabatic Energy transformation. .

10

L1

CO4

The pressure, temperature and Mach number< at the entry of a flow passage are
2.45 bar, 26.5"°C and 1.4 respectively. If the ex1t Mach number is 2.5. Determine
for adiabatic flow of a perfect gas (y= 1.3, R =0.469 KJ/kg-K) :

(0 Stdgnatipp temperature. .-

(ii) Tempef_'af‘ture and velocity of'gas at exit and

(i)  The flow rate per square meter of the inlet cross-section.

10

L3

COo4

OR

Q.8

Explain briefly what is meant by impulse function. Derive

. -1
F M 21+ )[1+"’ Ve }
F M P

10

L2

CO4
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Air is discharged from a reservoir at Py = 6.91 bar and. t‘07~:~é’325“C through a
nozzle to an exit pressure of 0.98 bar, if the flow rate is 3600 ke/hr, determine for
isentropic flow :

@) Throat area, pressure and velocity

(ii)  Exit area, Mach number and

(ii) Maximum velocity

10

L3

CO.

Module —":-Sf

Q.9

Derive the following relations for ﬂow through a normal shock :

L2

CO:

. | Explain how strong compressmn and cxpansion waves are formed in a

compressible fluid.

L1

CO

The state of gas (’y —"’1 3, R=0.469 Kl/kg. K) upstream of a normal shock wave is
glven by the fo]]owm g data :
ZS/PX Zbar T«=275K i
alculatc}\ the Mach number, pressure temperatme and ~velocity of the gas
downstredm of the shock.

L3

CO

“~ OR

1Q.10

Descrlbe {wo practxcal sztﬁa‘a@ns where oblique shown waves are produced. How
are strong and weak shox cks generated and how do they affect the flow.

10

L2

CO.

Air approaches a symmetnca}. wedge (8 =15") at a Mach number of 2. Determine
for the strong andi-wgak waves, L

(i) Weak Qﬁgie

() Pressure ratio

(111) 4 \Dens1ty ratio

10

L3

CO:

(w) Temperature ratlo\ .
s ‘TR
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USN . MMTP214D
Second Semester M.Tech Degree Examination, June/July 2025
Non-Conventional Energy Sources

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level ; C: Course outcomes.
Module — 1 M| L C
Q.1 [ a. | Differentiate between rencwable and non-renewable cnergy sources with | 6 | L2 | COl
examples.
b. | Briefly explain the need for non-conventional energy sources. 4 | L2 | CO1
¢. | With a neat sketch explain pyrometer. 10| L2 | CO1
i i OR
Q.2 | a. | With schematic representation, explain mechanism of absorption, scattering | 10 | L2 | CO1
beam and difﬁJSed radiation received at Earth’s surface.
b. | With a neat sketch explain pyrheliometer. Describe spectral distribution of | 10 | L2 | CO1
extra-terrestrial radiation.
Module — 2
Q.3 | a. | With a neat sketch explain solar distillation system. 10| L2 | CO2
b. | With a neat sketch explain solar pond. 10| L2 | CO2
OR
Q.4 | a. | With a neat sketch explain solar pond define : 8 | L1 |CO2
1) Declination _a’_‘n_'gle'
i) Hour angle
iii) Zenith angle
1iv) Surface azimuth angle
b. | With a neat sketch explain solar flat plate collector. 8§ | L2 | CO2
¢. | Write a note on Solar Cell. 4 | L2 | CO2
] Module - 3
Q.5 |a. | With a neat sketch explain main Components of Horizontal axis wind | 10 | L2 | CO3
turbine.
b. | List the advantages, disadvantages and applications of wind energy. 10| L1 | CO3
' OR
Q.6 | a. | Discuss the causes and properties of wind. What are the major praﬂglﬁs 10 | L2 | CO3
associated with wind machines.
b. | Classify wind machines and briefly explain vertical axis wind turbine with | 10 | L2 | CO3
sketch.
Module — 4
Q.7 | a. | What are the fundamental characteristics of Tidal Power Plant? 6 | L2 | CO4
b. | List the advantages and limitations of Tidal Power Plant. 4 | L1 | CO4
¢. | With akpé_a_t-sketch explain single basin Tidal Power Plant. Briefly explain | 10 | L2 | CO4
harnessing tidal energy.

loffl




ﬁ?ﬁ? MMTP214D
OR R
Q.8 Explain working principle of Ocean Thermal Energy Conversmn [OTEC] |10 | L2 | CO4
with sketch. AN
What are the problems associated with OTEG“;gant List the advantages | 10 | L2 | CO4
and disadvantages of OTEC plant.
N3 D
Mod lﬁé éﬁS g’;;—f\a\ v
Q.9 Explain the process of photosynthesis; . - . 4 | L2 ]| COs5
Briefly explain problems involved with biogas production. A 6 | L2 CO5
List the advantages and dISadVantages of biomass energy list the | 10 | L2 | CO5
applications of bio-gas. “
OR 7
Q.10 Describe construction and ‘working principle of geethermal energy with | 10 | L2 | CO5
schematic diagram. Lol
List and explain problems associated with geotheggmal system operation. 16 | L2 | CO5

20f2
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Second Semester M.Tech Degree Exammaﬁon, June/July 2025

Advanced Heat T.‘ransfer

/“\

Note: 1. Answer any FIVE full questions, chomma ONE full question ﬁ‘om eack module.

2. M : Marks , L: Bloom’s level 54 C

MaX Marks: 100

Moﬂule 1

Q.1

Derive the general heat conductmn equation m cylindrical ¢ coordmates

1/
zf. U AT

L2

Cco1

A cold storage room hasx alls made of 220 mm. of brick on the outside,
90 mm of plastic foam?\ “and finally 16 mm of wood on the inside. The
outside and inside alr témpeiature are 25°C gnd Z 3°C respectively. If the
inside and outs;tck:':E “heat transfer coefficiéntsy are 30 and 11 W/m™°C
respectlvely,ﬁand ‘thie thermal conductivitiesiof brick, foam and wood are
0.99,0.22 a‘nd 0:17 W/m°C respectively, determine :

1) Th@rate»of heat removal by reﬁ*zgeratxon if the total Watt area is 85 m’”
ii) The fempera‘fure of the inside. surface of'the brick. . [

L2

Co1

Q2

Calculate the amount of egergy reqmred to soldef ogcther two vcry long
picces of bare copper wire’ 1.5 mm i dlameter with solder that melts at
190°C. The wires are positioned vertically-i in’ an' “at 20°C. Assume ‘that the
heat transfer coefﬁment on the wire su1facef is 20 W/m’ °C and thermal
conductivity of wlfe Aoy is 330 WmeCa,” by

i\\:f'
0

10

L3

CO1

The m1t1a1/umform temperature ofa large mass of materlal (o0 =10.42 m */h)
is 120°C<"The’ surface is suddenly cxposed to and ‘hc“ld ‘permanently at 6°C,
caloulate the time reqmred/for ‘the temperature gradzent at the surface to

10

L3

Cco1

Define the fo.llbwzng terms : 4-5_.?3\\*-’
1) Boundaryllayer thickness )

i) Displacentent thickness -
i) Momentum thickness <™.
iv) Energy thickness. "*-'-“-::J '

i

&

L2

CO2

Air a atmospheric, pI'eSSllre and 200°C flows over a plate with a velocity of
5 mv/s. The plat&f15515 mm wide and 1s maintained at temaperature of 120°C.

Calculate the th1cknesses of hydrodynamic and thermal boundary layers
and the IocaL fieat transfer coefficient at a distance of 0.5 m from the
leading edge Assume that flow is on one side of the plate.

p=0.815kgm’, n=24.5x10°Ns/m’, P,=0.7, K=0.0364 WmK.
o

—
-

/('
T

12

L3

CO2

T

Ly ¥ 1of3
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OR Ly 4
Q.4 | a. | Derive the interrelationship between heat and momqﬁ;ﬁfgﬁi transfer for | 10 | L2 | CO2
turbulent flow (Colburn analogy). ;{..\:\‘ YoV
N
b. | Air at 20°C and 1.013 bar flows over a flat plate at, 40 m/s. The plate in | 16 | L3 | CO2
1 m long and is maintained at 60°C. Assumirg it depth. Calculate the
heat transfer from the plate. Use the followiggk correlation. .
Ny =(B)*P[0.037(R,, )** -850]. o A
. &
SN
éd\\\\ v
Q.5 | a. | Define the following : . 10| L3 | CO3
1) Grashofl number
i) Nusselt number
ii1) Prandtl number
iv) Reynold numbgr. o 2
v) Stanton number, ‘¥ N
b. | A vertical_gygﬁder 1.5m high and 180;;;@ ‘in diameter is maintained at | 10 | L3 | CO3
100°C in an atmosphere environment. of 20°C. Calculate heat loss by free
convection fiom surface of cylinder../Assume propertics‘f‘igjﬁ air at mean
temperatdre as, p = 1.06 Kg/m’, ¥=:18.97 x 10°m%s, €°=1.004 kI/Kg°C
and K=0.1042 kJ/mh°C. 2
] OR
Q.6 | a. | Explain the empirical cotrelation for free co 10 | L2 | CO3
1) Concentric cylinder spaces o
i1) Concentric 'spﬁercs spaces. S R
b. | Assuming.that a man can be rgpﬁ;’;s"qptéd by a cylindéi:?;SO mm in diameter | 10 | L3 | CO3
and 1,65 m high with a surface temiperature of 28”C::Calculate the heat he
would lose while standing i a 30 km/h wind at 12°C. :
(';‘ \” NS t‘_;’ t‘:) «:\:‘::‘\/‘
Mo\d;ife —4
Q.7 [a. | Define the follgwing : R 10 [L2 ] Co4
1) Kirchhoffis faw i
i) Planck’s law 2
ii}) Stefan — Boltzmann law
iv) Wien’s displacement Jaw~
v) Lambert’slaw.
b. | Two large paz'aile,\__li“:plates with g=0.5cach are maintained at different | 10 | L3 | CO4

temperatures and-are exchanging heat only by radiation. Two equally large
radiation shields with surface emissivity 0.05 are introduced in parallel to
the plates, Find the percentage reduction in net radiative heat transfer.

2of3
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Q8 |a.

With a neat sketch explain the regimes of boiling.

10§ L2

CO4

The order surface of a cylindrical drum 350 mm dlame’ter is exposed to
saturated steam at 2.0 bar for condensation. If thic surface temperature of
the drum is maintained at 80°C. Calculate the fo’llo%vmg

i) The length of the drum T

i} The thickness of the condensate 1ayrc:r to condcnse 70 kg/h of steamh ¥

\ o ’\,, ,z:‘_ ~.,°\ v

10| L3

COo4

e
'\.:?

Module 5

Q9 |a

How are heat exchangers classzﬁed7 What do you mean by fcu]mg in heat

exchangers? 4 v
/ \‘{‘/ oy \

/’ s
\ i)

10| L2

CO5

An oil cooler for a lubrioatmn system has to cpo'l’ 1000 kg/h of oil
1000 kg/h at 30"(} Grve your choice for a parallel flow or counter flow
heat exchanger, Wlth reasons. Calculate ~the” surface area of the heat
exchanger, if; tﬂe overall heat transfer coefﬁ?:lent is 24 W/m’°C. Take C, of
water = 4, 18 kJ/kg°C

10 | L3

CO35

N N
[

Q.10 | a.

z.i‘_;\

10 | L2

COs

The following data is gwen for“ counter flow heat ;exchanger
tha =1kg/s & e —025kg/s ¥
. =1.045 kJ/kg/LC\ C,, =4 18 kI/ke"C ,
=1000°C | 4, 58 \sg\o‘fc L
U 88. 5W/m§°C A=10m’ calculate ty, andt, . A

10| L3

CO5

! 30f3




USN 22UTP/MTP13
First Semester M.Tech Degree Exammanon, June/J uly 2025
Advanced Fluid Mechamcs

Time: 3 hrs. Max. Marks: 100
Note 1. Answer any FIVE full questions, clwosmg ONE full question from eac:h module.
J 2. M : Marks , L: Bloom’s level , C: Caurse outcones.
Module — 1 M: L C
Q.1 | a. | Derive the 3.0 continuity equatmn m Cartesian co-ordinate form, 10| L3 | CO1
b. | Explain the following : SO 10| L2 | CO1
i) Stream line U
iy Path line
ii1) Streak line.
N OR
Q.2 | a. | Prove the exmtenceﬁof flow field with possible 1rr1gat10nal flow through the } 10 | L3 | CO1
steam function, and velocity potential for a flow given as :
W =2xy, <b ( Oy YZ)
b. | Derive thé Nawer—Stokes equation in cylmdrlcai co- ordmate 10| L3 ]| COL
" Module -2
Q.3 | a. | Describe evolution of various viscous flow at different Reynold’s number 8 | L2 | CO2
b. | What is Wake Frequency? .0 ‘ 4 | L2 | CO2
¢. | Derive the discharge equation/for a laminar flow between two parallel fixed | 8 | L3 | CO2
plates.
OR
Q.4 | a.  Describe the Hardg?—cmss method for determmmﬂ the flow in pipe network | 10 | L3 | CO2
system. I o
b. | The population of a town 15 4 1al{hs \The town gets water from a reservorr | 10 | L3 | CO2
through apipe 20 km long. T,he: per capita zeqmrement of water is
150 hters/day ‘and half of the total’ demand of the fown is to be supplied in
8 hours, The flow is by gravity- with a level difference of 18 m between the
rese,r:vou' level and exit ofthe Ppipe if £=0.025 for the pipe, find suitable
dIafmeter of the plpc
-------- Module — 3
Q.5 |a. Elucidate hydrodynarrhc Theory of lubrication. 8 |12 |CO3
b. | A plate of 600 mm ‘length and 400 mm wide is 1mmer'§ed in a flaid of | 12 | L3 | CO3
spemﬁc grav1ty 2079 and kinematic: velocity v = 10 *m/s. The fluid is
moving with a, Velocjty of 6 nv/s. Defscn ibe
1) Boundary layer thickness:-
1) Shear stresses at the eng bf the plate
iiiy Drag force on one side of the plate.
< OR
Q.6 |a. | Using Vonkarman \momentum integral equation. E*{plam the turbulent | 12 | L3 | CO3
boundary layer over 4 { flat plate. Also derive the expression for shear stress
and boundary layer thickness.
b. | For the veioczty profile for laminar boundary flow -~ = sm( / / ] 8|13 CO3

obtam an expressmn for boundary layer thickness.
> 1of2
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Module — 4 N \

Derive the following energy equation from Bernouh prmclple

-1

10

L3

COo4

[_l_]&[i][m?] cle :[ v Ji
Y—1/po\ Py 2 Y—1)pg

Air [cp =1 .05%,}: =1 .38} at Pi=3 x 10°N/m’ and T; = 500 K, - %7
Flows with a velocity of 200 m/s in 2 30.cm diameter duct. Calculate
1) Mass flow rate £

1i) Stagnation temperature
i1) Mach number

1v) Stagnation pressure {Assuming flow is mcomplesmble)

10

L3

CO4

OR

Q8

Discuss the effect of Mach number var1at10n m,
i)  Expression in Nozzle .
i) Compression in Diffuser.

10

L2

CO4

Air is discharged from a reservoir at Py = 6.91 bar and T = ~325°C through
a nozzie at an exit pressure of 0.98 bar. If the flow rate ;18 3600 ke/hr,
Determine for isentropic flow : 5

1)  Throat area, pressure and velocity
ii)  Exit area, Mach number

i) Maximum velocity.

10

L3

CO4

Module—5 AN

Q.9

Derive the following relation through normal shock wave ey

[ 2 J M“ . x‘:

’Y 1 ) . \- ~.‘
( 2y jM- » T
y—1

M.

\.(_IJ

10

L3

CO5

The following data refers to supel sonic wind: tunnel

Nozzle throat area = 200 car’,

Test cross section = 337.5 e’

Working fluid air (y = 1.4, C;, = 0.287 K/ kgK).

Determine the test section Mach number and the diffuser throat area if a
normal shock is located in the test section.

10

L3

CO5

OR

0.10

Derive Rankine — Hugoniot equation.

10

L3

COo5

Agas (y=13)at Py =345 m bar, T, = 350 K and M; = 1.5 is to be
isentropically expanded to 138 m bar. Determine :

1)  The deflection angle

1)  Final Mach number

iii) The temperature of the gas.

10

L3

COs

20f2
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USN MMTP202
Second Semester M.Tech. Degree Examination, June/July 2025
Steams and Gas Turbine
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Conurse outcomes.
Module -1 M| L | C
Q.1 | a. | Explain the following: 10 | L1 | CO1
1)  Supersonic nozzle
1))  Subsonic nozzle
i)  Supersonic diffuser
iv) Subsonic diffuser
b. | A convergent divergent nozzle receives steam at 7 bar and 200°C and into a | 10 | L2 | CO1
space of 3 bar neglecting the inlet velocity. Calculate the exit area required
for a mass flow of 0.1 kg/sec. When the flow is in equilibrium through all
and super super saturated with Pv'® = ¢.
OR
Q.2 | a. | Show by analytical method that for isentropic flow of steam through a | 10 | L1 | CO1
convergent-divergent nozzle, the throat velocity is the local acoustic
velocity.
b. | Air enters a diffuser at 5 bar and 450 K with a velocity of 250 m/s. The area | 10 | L2 | CO1
ratio of the diffuser is 3. If the diffuser efficiency is 70%. Calculate the
static pressure recover coefficient, total pressure loss coefficient and static
pressure at the exit of ditfuser.
 Medule-2_ ,
Q.3 | a. Compare steam engine with steam turbine. Explain each parameter. 10| L2 | CO2
b. | Find expression for the force, work done diagram efficiency, gross stage | 10 | L2 | CO2
efficiency and axial trust for an impulse turbine.
OR
Q.4 | a. | Define the following terms with respect to single stage impulse turbine: 10 | L3 | CO2
i) Force on blade
i)  Work done
1i1)  Blade efficiency
iv)  Stage efficiency
v)  Nozzle velocity co-efficient.
b. | In a stage of an impulse turbine provided with a single row wheel, the mean | 10 | L3 | CO2
diameler of the blade ring is 80 cm and the speed of rotation is 3000 rpm.
The steam issues from the nozzles with a velocity of 300 m/s and the nozzle
angle is 20°.C The rotor blades are equiangular and due to friction in the
blade channels the relative velocity of steam at outlet from the blades is
0.86 times the relative velocity of the steam entering the blades. What 1s
the power developed in the blades when the axial thrust on the blades is
140 N?

[ of2
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Qs

Define stage efficiency. Explain the design procedure fc
mmpulse turbine, £

10

12

Co3

The discs in the high pressure cylinder of a two cyhnder of artWo cylinder
steam turbine of 50,000 kW output are of 90 e¢m meay. dlameter the speed
being 1500 rpm. Bstimate the disc friction powet i the first stage, given
that the steam conditions are as follows: steam pressure = 28 bar, steam
superheat = 180°C, steam specific volume = Ovl 106 mB/kg

;T\ c«,

“

10

L4

CO3

OR ;==

Q.6

List out the energy losses and explain wzth ﬁgure regulating valve losses

10

L1

Co3

Bl b

The first stage wheel running at 1500, 1pm of a 20,000 kW turbine is a
single row wheel having a mean”dxame’cer 2.1 m. The condmon of steam in
the first stage is as follows ~"““}‘3Iessure = 17.5 bar, superwheat = 110°C
specific volume = 0.1503 m3/kg s

The blades are 3.2 cm long!and the active nozzles cover 40% of total
circumierence at full load,\Calcu]ate
)] Power absorbed by disc friction.

i)  Power absorbed by blade windage and dlsc ﬁlctlon

10

L3

cO3

Module - 4-"

Q.7

Give comparlsmn ‘between centrifugal and. ‘amal ﬂow COMPressor.

10

L2

CO4

In an experiment with two dimensional cascade of blades the total pressure
measured downstream. Where the flow'i is uniform was found to be less than
the. mlet total pressure by 0. 0065 bar The piich chord rg\ho :0f the blades
was 07 and the inlet and outlét: ﬂuld angles were measured as 50.3° and
25.3° respectively from the_ axial direction. The”\quiiei velocity was
measured as 150 mfs. Caicuiate co-efficient of dmg Take density of 1r as
1.22 ke/m’. N R

f '\‘ 3

10

L2

CO4

s OR A » o v

Q.8

Explain the factor -affecting the stage, pressure ratio m «anr axial flow
compressor, -5 v s, /

10

L2

CO4

In an elghteen sfage axial flow comgressor the overall compressor pressure
ratio achieved is 15:1 with an, overall isentropic efﬁclency of 90%. The
temperﬁtuxe and pressure at miet s 20°C and | bar “The wortk is divided
equdlly. between the stages’ The mean blade velGity is 175 m/s and 50%
reaction design is usedi- The “axial velocity through the compressor is

| continued and equal t6~100" m/s. Calculate the power required and bled
| .angles for mass flow rate of 300 kgs. 4

%
wd

10

L4

CO4

Modulé'~ 5

Q.9

With a neat sketch explam the wotking principle of Ramjet engine.

10

L2

CO5

Draw flow diagram and T-S dlagra.m for following gas turbine cycles:
i) Infer choling

&
ii) Regeneration.

10

L2

CO5

)

OR

Q.10

With a neat sketch, explain turbo fan engine and turbo prop engine.

10

L2

COs5

What are the desirable requirement of a liquid propellant for rockets?
Compare the aﬁvantages of solid and liquid propellants.

10

L2

CO5

LR ]
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Second Semester M.Tech. Degree Examin'éti;iﬁ; June/July 2025
Advanced Thermodynamics and Combustion

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE Jull question from each module.
2, M ; Marks, L: Bloom’s level , C: Com s€ ouicames Pl

Modp]e — -1 L M L

C
Q.1 | a.  Statethe first law of thermodynargijzs’épplied to a cyclic process. 3 |L1|CO1
b. | With a neat diagram, explail{}ﬁi}\lé:’ﬂs"cxpcriment. o ) 7 | L2 | COl
¢. | State and prove Clausiu ineguality. , 10 | L3 | CO1
T OR
Q.2 | a. | Explain the concegt of Exergy . 4 | L1 | CO1
b. | Prove that entropy OIf'tlanGlSt‘: 15 mcreasmg | 6 |12 |COl
A
¢. | Heat Js;’transferred to a heat engine from a furnace at a rate of 80 MW. If | 10 | L3 | CO1
| the rafe bf waste heat rejection tod nearby river is 50 MWI Determine the
net: pof}ver output and the thermal efﬁcwncy for the enome
. . _. “Module -2 s
Q3 |a Wnte the CaIusms—Ciapeyr\on equation and explain. thb terms mvolvcd 4 i L1 CO2
b. | What are the conc]usmns drawn from Ma,yer reiahon‘? ' - 6 L2 | CO2
¢. | Derive an equgﬁoga,, by using Maxwell 1eiat10n to deterrmne the changc of 1 10 | L3 | CO2
internal energy. .
A V OR :
Q4 |a. | Wi "ﬁ%al gas equation of staie and explain the tenns mvolved 4 |L1|CO2
Sy :4//
b. | Explain Amagat’s law ofaddﬁwe volumes - o 6 | L2 | CO2
A q\\ C o
A\:}@ A gas mixture contams "1 kg CO; and- iS kg of Na. The pressure and | 10 | L3 | CO2
| temperature of n:u}\c\tﬁre are 3.3 bar and 27°C. Determine (i) Mass fraction
of each c0mpone}1t” (i) Mole fraction of each component.
¥ ‘< ™~ \fxi\ "~
o Y Mndule -3
Q.5 | a. | What are the causes of mcomplete combustion? 5 |L1|CO3
A
b. | What is enthalpy of- fo:matlon‘? How does it differ from enthalpy of | 5 | L2 | CO3
combustion? _
;ﬁ:\? b lof2
&
#




T

-7 MMTP203
¢. | Determine the enthalpy of combustion of hquld octane (CgH1g) at 25 Cand | 10 | L3 | CO3
1 atm, using the data : :
The enthalpy of formation at 25°C and 1 atm is —3, 93 520”1(1&‘11101 for COs,
—2,85,830 kJ/mol for H>O () and —2,49,950 kJ/mol for T sHig (£).
A
OR AT
Q.6 | a. | What is the air fuel ratio? How it is related to the'filel air ratio. 5 |11]|CO3
3\ s \( AT
b. - Write reversible work relation and cxplam\how Gibbs function of fonnaﬁé@n 5| L2|CO3
g? of a compound represent? S =
¢.  Derive an energy balance relation fora reactmg closed systemw undergomg a|10| L3 | CO3
Quasi-equilibrium constant expanswn Or compression process W
_ "Madule — 4
Q.7 | a. | Explain Gibbs free energy: 5 [ L1 | Co4
| o Sl
b. ' Write three different K relations for reacting ideal gas mixtures. 6 | L2 | CO4
‘ R ~
¢.  Derive Van-Hofts equation. 9 | L3 CO4
— OR
Q8 [a Differehtiafe between eiementary and global reactions. 4 | L1 | CO4
b. | Mertion the factors n ﬂuencmg the laminar flame, spe:ed n premixed | 6 | L2 | CO4
i combustion,
¢, State and derive Fick’s law of Diffusion. 10 | L3 | CO4
Module —5 =
Q9 | a. ' Explain Bunsen Burner method of Flame. speed measurementx\ \:f‘ 10 | L1 | CO5
. . A \-CYg : L2
b. - Explain the effcct of physical Varlabie_s on flame speed. . 10| 1.2 | CO5
" L s L3
S - :OR oy
Q.10 | a. Explain the structure of Turbulen‘{ premixed flamesi™ 10 | L1 | CO5
2 L2
b. | Def ine spray combust:on and explam ‘the parameters affecting its | 10 | L2 | CO5
| behaviour. ) o S L3

2of2
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QueStion Paper Version : A

USN

Second Semester M. Tech. Degree Exan’_iihétion, June/July 2025
Python Programming for Beginners

Time: 1 hr . . Max. Marks: 50

INSTRUCTIQNS TO THE CANDIDATES

Answer all the fifty questlons each question carries one mark

1.
2. Use only Black ball pomt pen for writing / darkenmg the circles.
3. For cach questlon, after selectmg your answer, darken the appropriate circle

corresponding to the $ame question numbtr on the OMR sheet.
4. Darkening two\cnoles for the same ques’aon makes the answer invalid.
5. Damagmg/overwrltmg, using whiteners on the OMR sheets are strictly

prohiblfed .
1. W’nmh key word is used to deﬁne a. ﬁmc‘uon in Python?

a) func b) deﬁne ¢ydef d} function
2. What does len (“programmmg”) return ) o

a) Error b) 10 ) 11 4 9

P

3. What is the resul)‘,fof 11%3 . ST

a)2 7 b0 e 93 v dy 11
4, What wﬂl the T0110w1ng code prmt e

X=4 &) N

X <5 AT

print (“Small”) e
else £y
’pTlilt (uBIg;;) / N e o ‘

a) Big /b) Small | oY d) Error
5.  Which loop is: ug@d tg) iterate a know_n number of times

a) for i b) while <3 ° c) if else d) repeat

Y

6. What is the output of ‘range. (5)

a)0to3 b)0t04 c) ttod d)0to5
7.  What keyword is used.to stop a loop?

a) stop Wf« b) break ¢) exit d) end
8. Whichkey wordsklps the current iteration of a loop?

a) break b) pass c) skip d} continue

,‘-’53@“ ;:
S
s Ver— A 1of4
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

. ©  MMTP258B
Which finction takes input from the user in python? 7 "
a) print( ) b) type( ) c) get() ”‘Q d) input( )
A

What is the output of print (3 + 6) % )
a) 18 by3+6 c) 9{? 3 d) 36
Which is more memory efficient? ¢ w i
a) Lists b) Tuples o c) Sets d) Dictionaries
Which indexing method is valid for both li'sts and tuples? /
a) Dot notation b) Negative mdexmg c)Slicingwith ()  d) Using string keys
Which data structure automatlcally removes duplicates? &%ﬁ
a) List b) Dictionary c) Set &:\g Q) Tuple
Which data structure uses hashing internally? S F

a) List b) Tuple c) D1ct10nhry d) String
Which operation is qof'suppoﬂed by sets? -
a) Union ‘ . b) Indexing c) Intersection d) Difference
List comprehcnsmns are most similar to Whlch structure,

a) While foop - b) Function * ¢)Forloop d) Class
Lists-are sultable for which of the followmg /i '\"\\,,,
a) Constant data o b) Large sets ‘of unique values

¢} Storing fixed values d) Dynamlcally changmg data

Which keyword is used for decision makmg m. python‘? “
a) while b) for c) S5 e d) switch

What happens if you try to modify a tuple?"? ‘\Q

a) It updates silently o byt changes the type

¢} It throws an.error ) d) It createsa new tuple

Which of the following is true about sets? Fhaad

a) Sets are ordered b) It allows duplicate values

¢) Allows only numeric types d) Sets stores only unique items

What will be the output of following code
defadd (a, b} : ‘

returna+b - |
print (add (9, 8)) :
a) 98 : b} 17 c) 89 d} None
Which of these is correct lambda function to add 10 to a number?
a) lamda X : X + 10 ' b) lamda X : 10+
¢) lamda (X) : + 10 d) deflamda (X) : X + 10
How do you 1mp0rt entire math module?
a) mclude math b) require math
¢) import math d) load math

Ver— A 2of4




b

24.

25,

26.

27.

28.

29.

30.

3%

32.

33.

34.

35.

36.

37.

’:‘,:

.

MMTP258B

Which keyword is used to import specific function froma mqtfﬁié?

a) only b) fetch ¢) from . d) get
What does the following code output from math import P

print (round (P1i, 2)) : ‘

a)3 b)3.14 c) 3.1459 d) 2

What is the extension of python module?
a) «txt b) =pv L. c)eexe d) «mod

Which of the following can lamda func_tion not contain
a) Expressions U b) Single operations
'e) Multiple expressions L d) Arithmetic operations

What is a module in python‘? a »

a) Variable b) Class -
c) File containing python code d) Data type
What will math.sqft; (25) return?
a) 5 git:\\_ 'b) 256 -7 d) None
‘What is the output of the following code ’ =
fry:
prmt ( ry”) =
‘except = Ay
print (“Except”)
else B
print (“Else™) SRS '
a) Try b) TryElse ~-c) Except d) Else

What keyword i is fused to return a value ﬁom a function? .*.

a) output £ 5y \/ b) result .é':‘-ﬁ ¢) return R d) give

Ifa ﬁlllCthIl does not have a return statement what will it retuin by default?
a) 0 b) undeﬁned c) Nonc d) Error

’\ A
£ i
E:

1What 'happens if a function 1§ calied with fewer arguments than declared?
a)-Ar error is raised ¢ -.'s e ~b) Tt returns 0

0) Ituses default Values d) [t ignores missing parameters
Y
JFunctlons that do*not teturn any value are cailed

\a) Static -~ .»77 b)Null ,f"" ¢) Void d) None-type
b 'C/‘ A
"What function i$ used to close z:n open file?
1a) shutdown(") b) eXIt( Y c) end( ) d) close( )
Whlch method reads one. hne at a time from file?
a) readline( ) b) read( ) c) readlines( ) d) readlineall( )
1 Which statemeni sused to manually raise an exception
a) throw =y b)except . C) raise d) error
&
*‘ﬁiﬁf ‘Ver— A 3of4
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38.

39,

40.

41.

42,

43,

44,

45,

46.

47.

48.

49.

50.

& ”
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= MMTP258B

Which exception is raised when a variable is not defined, :

a) SyntaxError b) NameError c) TypeErrdr " d) ValueError
The benefit of using with open( ) in Python is¢ . ~-

a) Speeds up execution _ b) Avmds writing file modes

¢) Automatically closes the file d) None of these "

Using with open( ) eliminate the need, for"

a) File creation b) Close() ﬁmctmn ¢) Error handling. -~ d) File permission
NumPy stands for ‘ e\"

a) Number Python - b) Numeric Python

¢) Numerical programming d) Numeric program

A

The function used to create NumPy array is -

a) List{ ) b) arrav( ) c) arr() d) new()
The result of np.array ([1, 3, 2]} +2 is «@f

a)1,3,2,2] - b) [3,5,4] T [2,6,4] d}[2,3,2]

The function which performs matrix mﬁitiplication is

a) np.multiply( ) b) np.matmult( ) ¢) np.dot( )/ d) np.prod()
The purpose of Matplotlib is oy i
a) Create 3D models 7 b): Plot graphs and v1suahze data
c) Solve equations , d) Manage files "*Af;
The function which creates a line plot is - - @
a) plt.bar( ) © by pltline( ) T c) plt.plot() & d) plt.graph( )
The output of pﬁ-klab&l (“Time”) is g
a) Plots time series b} Adds Jabel to X-axis
c) Draws horizontal axis ' d) Adds & legend
What does plt.grid (True) do‘? ,- ‘
a) Disable axis b) Adds background image
¢) Displays grid on the plot "+ d) Creates subplots
What kinds of data can be visualized using Matplotlib in mechanical systems?
a) Temperature change A b) Loads Vs. deflection
¢} Vibration signals ' d) All of these
W1i011 function calculates eigen values
a) np.eig( ) b) np.solve( ) ¢) np.eigen d) np.value()

Ver— A 4o0f4
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Time: 3 hrs.

MMTP206

Second Semester M. Tech. Degree Exammatwn, June/July 2025

Design of Heat Transfer Equipments

Note: I Answer any FIVE full questions, choosing ONE Jull question fmm each module,

2. M : Marks, L: Bloom’s level , C: Course ottcomes.

Max. Marks: 100

Module—1

M

L

Q1

Define Heat exchanger, classify heat exchangers in detail.

LAY

14

11

CO1

In counter flow double pipe heat éxchanger, water is heated from 25°C to
65°C by an oil with a specific-hieat of 1.45 kJ/Kg K and mass flow rate of
0.9 Kgfsec, the oil ig_cooled from 250°C to 160°C, If the overall heat
transfer coefficient 15}\420 W/m? °C. calculate :
i) The rate of heat ttansfer
i) Mass ﬂovb rate of water
iii) The sur?ace area of heat exchanger

10

L3

CO1

—

s OR

Q.2

Derwe an expressmn for LMTD for a counter flow heat exchan gers.

/.

10

L3

CO1

It is required to design a‘shell and tube heat exchanger for hcatmg
24 Kgsec of water from 20°C to 90 °C by hot engine oil
(Cp=24kI/Kg K) ﬂowmg through the shell of the heat exchanger. The
oil makes a single pass entering at 145 °C and leaving at 90.°C with an
average heat transfer coefficient of 380 W/m® K, the water flows through
‘12’ thin walled: fitbes of 25 mm diameter with each tube making 8-passes
through the shéll the heat transfer coefficient on the water side is 2900
W/m® K. calculate the length of the tube required for the heat exchanger

to accomphsh the requlred water heatmg
2 5 .

e
o L

rva T -— —— = e

Module — 2

10

L4

co1

Q3

: It"ls desired to heat 9820. 15/hl of cold benzene from 80 to 120°F using hot
% toluene which is. cooied from 160 to 100 °F, the specific gravities at 68 °F

are 0.88 and 0. 87'TeSpGCUVeiy The other properties will be found in the
data hand book> A’ fouling factor'of 0.001 should be provided for each
stream and allowable pressure drop on ¢cach stream is 10 Psi, A number of

201t halr plns of 2 1nches by>1 — inches IPS pipes available. Calculate

overall coefficient U, and Ud

20

L3,4

CO2

P - lof3
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OR o

Q4

{ A 43800 Ib/br of a 42 ® API kerosene leaves the bottom? ofa dlstﬂmg
' column at 390 °F and will be cooled to 200 °F by 149000 lb]hr 34 ° API
Midcontinent crude coming from storage at 100 °F and heated to 170 °F.

, A 10 Psi pressure drops is permissible on both streams, ‘and in accordance
with table 12, a combined dist factor of 0 003 should be provided.

| Available for this service is a 21 % inch. ID exchanger having 1581 inch,

P \
\

0D, 13 BWG tubes 160" long and IaLd out on Ii inches. Square pltch

the bundle is arranged for 4 passes and buffers are spaced 5 inches apart
Will the exchanger be suitable ie what is the dirt factor?

20

L34

CO2

Modale — 3 NV

Q5

Design of horizontal -2 condenser is required for fhie condensation of
60,000 Ib/hr of pure n-propanol (propyl alcohol)»commg from the top of
drsiﬂlmg column operating at 15 Psig, at which pressure it boils at 244°F
Waler at 85 °F will be used as the cooling mediim. A dirt factor of 0.003
is required with allowable pressure drops‘of 2.0 Psi for the vapour and
10.0 Psi for the water. Because of the loc"atib’n of the condenser, assume

that 8’0" tube are used. Tubes are to be ¥4 inch, OD, 16 BWG on ;—zm

{inch), Triangular pitch.

20

L3

CO3

OR

Q.6

Design a butane DC super heater condenser 27958 lbfhr of isobutene. w1th'

small amount of n-butane issues from a gasreactor at 200 °F and 85 Psig.
The gas becomes saturated at 130 °F atid its’ completely condensed at
125 °F cooling is by well water from 65 to J00 °F. A Ininimyim. combmed
dirt factor of 0.003 is required along with allowable presstire: drops of 2.0
Psi for the butane and 10.0 Psi for the water. Available for the service is a

23~3~£inches. ID horizontal 1-2 gas exchangers witl_r-‘_352%inches oD,

16 BWG tubes 16'0" long laid out on 1-inch trlangular pitch for four (4)
passes. The batfles are spaced 12 inches apart,.

20

L4

CO3

Module -4

Q.7

With a neat sketch, explain the following :
i) Forced circulation vaporizer
1) Natural circulation vaporizer

10

L1,2

CO4

Cféssify vaporizing exchanger.

10

1.2

CO4
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- OR
Q8 A 45500 Ib/hr of bottoms of 65° APT gravity and small boiling range at | 20 | L1,2 | COS
400°F enters a Kettle reboiler from which 28,100 Ib/hr of vapor is formed
at an operating pressure of 200 Psig. Heat is supplied by 28 ° API gas oil
in the range from 575 to 475 °F and 120 Psig, operating pressure.
A pressure drop of 10 Psi is permissible. Available for the service is a
25 inch 1D kettle reboiler containing six pass 15% inches circular bundle,
The bundle contains 68.1 inch 0D, 14 BWG tubes 120" long on
1 % inch square pitch. The b__u}iale is baffled only by quarter circular
support plates, :
1) Wil reboilers is satis actory?
i) What are the dirt factor and pressure drops?
Module - 5
Q9 Explain the influéncg of following process and conditions upon design of | 20 | L1,2 | CO5
cooling tower with'H-T diagram,
i) Numbe;/@ﬁi)ifﬁlssion unit
i) Changing the L/G ratio
iii) Elevation
iv) 4 Close approach
v)-=:Dehumidification
- " OR
Q.10 A 50,000 [b/hr of the gas-(dew point is 120 °F) is to be cooled from an | 20 | L4 | CO5
initial temperature of’500*to 200 °F. How many diffusion wnits of any
type of tower are required?
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USN < MEC102
N une/July 2025
| Advanced Embedded Systems
Time: 3 hrs. : Max. Marks: 100
Note 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Conrse -ontcomes. A0y
Modulé’ M|L| C
Q.1 | a. | What is an Embedded System. Explam br1eﬂy the different: ciassn‘” cation | 10 | L2 | CO1
of Embedded System based on generafton and performance
b. | Differentiate between — NP " 10| 12 | CO1
i) SRAM and DRAM . oV
i1) Von Neumann and Hat‘ﬁard Architecture
t_\\\ ~ OR 7
Q.2 | a. | Explain the productﬂhie\cycle core of an Embedded System development. |10 | L2 | CO1
b. | Explain six operatlonal quality attributes of an Embedded System. 10| L2 | CO1
P Module -2
Q.3 | a. | Describe Embedded System firmware desrgn using assembly language { 10 | L2 | CO2
programmmg “-“Mention the advantages and drawbacks of this method.
b. .Explam 0’11 clip debugging. ﬂ N s 10 | L2 | CO3
- “OR o
Q.4 | a. | Differentiate between monitor jprogram based ﬁrmware debaggmg and 10| 12 | CO2
. in-circuit emulator based target‘ debagging. _ S & 1
b. | Explain the major drawbacks of out~of-c1rcu1t programmﬂ T 10 | L2 | CO2
' Module—3 ~ s
Q.5 | a. | With a neat diagram-explain operating modéS’"&f bortex M3, 10 L2 | CO3
b. | Briefly dlscuss thé‘\\ features of Nested Nectored Interrupt ‘Controller | 10 | L2 | CO3
(NVIC). 2 S \,-../
& OR>
Q.6 | a. | Describedhe functions of spemai Tegisters in ARM cortex M3. 10 | L2 | CO3
b. | Explain’ two stack mode] in the coftex M3, ~u 10 | L2 | CO3
0 Module — 4 o
Q.7 |a. ExpLam the following mstruchons with an examiple — 10| L2 | CO4
HLSRW i) RORW: ¥ iii) STRB _4¥) ASR  v)BFC
b. [ Déscribe SSAT and TISAT instructions W1th hecessary diagrams. 10| L2 | CO4
Q 2y OR. ~
Q.8 | a. | Explain memoxy: abcess attributes of ARM cortex M3. 10| L2 | CO4
b. | Explain the 3 stage pipeline in ARM cortex M3. 10 | L2 | CO4
k4 Module -
Q.9 | a. | With a neat diagram explain/stored program concept. 10| L2 | CO5
b. | Briefly explain constant or immediate operands. 10| L2 | CO5
) OR
Q.10 ] a. | Briefly explain various addressmg modes of RISC V. 10| L2 | CO5
b. | Explain the following - 10 | L2 | CO5
i) Assembler “
i) Compﬂex &
iii) linker ;&
V) Loader:»

L S
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1 - s
First Semester M.Tech. Degree Exammahon,:June/July 2025
i Advanced Computer Networkmg
Time: 3 hrs. A Max. Marks: 100
Note: 1. Answer any FIVE full questions, chaosm ig- ONE Jull question from each module.
w 2. M : Marks , L: Bloom’s level , C Cburse outcomes. &
Module 1f L C
Q.1 | a. | Ilustrate the working of CSMA/CA*-Wlﬂl a diagram. L2 | CO1
b. | Explain Bluetooth protocolﬂstac_. archltecture descrlbmg 1ts layers and L2 | CO1
function in wireless commufné:atmn -
s ‘\/ ;
¢. | BExplain the format of cgleryamessage in RFID. L2 | CO1
\ \\ o (’/‘1.
SN /’f}\n"ﬁ‘ OR
Q2 | a | Explain 802.16 archltecture and protocol stackused across air interface. L2 | CO2
\\ ‘-. ')‘“ s \ \\
b. | Ilustrate the Working on leaky bucket and: token bucket algorithm with a L2 | CO2
diagram: and Bescr}bmg their role in trafﬁc shapmg
/\ o N P
c. | List: qomparison between Datagram\Nemork and VlrtuaIuCgculi Network. L1 | CO2
Z Module 2 IS,
Q.3 | a. | What is the essence of domam name system? ExplalnDNS name space and 12 | CO1
domain tesource records ) (\\ S Al
b. PN L2 | CO1
A0 Lo AN
¢. | Explain RF CJS\;{\ZZ header fields reiated\to message transport:: L2 | CO1
- ] 'x - \ Y e
e i /'137 OR /\'UL\: 3
Q4 |a. Explamthow mail transfer A8, cfone using Sxmpie Ma}l Transfer Protocol. L2 | CO2
(SMTP).” '
. &
b, How does Hypertext Transfer Protocol (HT’T P) connections work? L2 | CO2
A L ~
@] Tllustrate IPV6, hea*der structure, explammg its fields and their role in L2 | CO2
internet. ‘\M\,;
o gy
,,/T\\' \./ W NMt}dule 3
Q.5 | a. | llustrate sgéinnmg tree protocol. Build an example to caleulate shortest L3 | CO2
path in a network. /\\
AN
b. | Demonstrate forces m‘“networkmg How forces handle packet forwarding L2 | CO2
and processing in a network.
P
lof2
£, :%. \/
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MEC114B

c. | Explain packet processing function of a SDN device in £ 6 |L2|CO2
)  Virtual Switch i
ii)  Physical Switch
OR )
Q.6 |a. | What are the main design principles associated. w1th nnplemenhng 4D| 6 | L2 | CO3
ceniralized network? Explain general archltecture of 4D
L\\\ \\_
b. | What is OpenFlow Protocol? List the; basm ‘operation of OpenFlow 6 |L1|CO3
Protocol. ﬂ\f‘ ¥
l'\\\\ \:\/“ ‘;./;
¢. | Hlustrate the device level and pohcy Jeve} at which API can be prowded for |8 |L2 | CO3
SDN application.
N
Q.7 | a. | Explain the basic functlon of OpenF'iow V.1.O. swﬁoh and ﬁs relationship | 10 | L2 | CO4
fo a confroller. FEN
& ¥ 3 \__\\"_/,-,-
b. | Explain the major features of OpenFlow 1.4 adchtson 1012 | CO4
N OR ..
Q.8 |a.|Listthe basw components of initial OpenFiovf implementation. 10 | L1 | CO4
b. Expiam the maJor features of OpanFIow 1.5 addition. 10 | L2 | CO4
Module 5
Q9 |a Compare between SDN and NEV. Illustrate a scenarlo Where SDN and 10 | L2 | CO4
NFV collaborate. : N S
Ty g \\\\ \ u \
b. | Summarize open source-SDN switch impIegit;gthon. ’ 10| L2 | CO4
', s :‘-\ OR 1 s‘: ,\/}
Q.10 | a. | [lnstrate open Source SDN apphcatlons 4“?‘ 10 (12 | CO4
{ N
b. | What is OpenStack Open Sourceﬂ’/ What 18 tthJQIC of mention in | 10 | L1 | CO4
OpenStackf?

2o0f2
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USN . MLIE201
.Second Semester M.Tech. Degree Exammatmn, June/July 2025
Advanced Control Systems
Time: 3 hrs. ﬁ‘. Max. Marks: 100
* Note: 1. Answer any FIVE full questions, dmasmg ONE Jull question ﬁom each module.

1 2. M : Marks, L: Bloom’s level , (: Course outcomes.
Medule—-l—-‘ M| L C
Q.1 | a. | Determine i mverse z-transform of . 10| L3 | CO1
-2z X
) Kz)=————
) F@)= Z mSZ +8z—4
b. | Solve the difference equatlons\by using z-fransform method 10| L3 | CO1
i) x(k+2)-3x (k+ {)+2x(k) 4% x(0)=0, x(l)% I
i) xk+2)+ (a+‘b) x(k+ 1)+ abx(k) o -
where a and b ar&cqnstants [consider a=b]
Q2 |a. Explam n brlef the properties of the z~transform 10| L2 | CO1
b. Deter;nme the stability of system whose czaracteristlcs equatlons areas| 5 | L3 | CO1
follews
2~ 1222+ 0,072+ 03720, 08 0 , using Jury’s stab;htytest
c. | Consider the sampled- data\sy‘;tem of Fig Q2(c) Determme its stabihty 5| L3 |CO1
using the bilinear transfonnanon .
5 ),
| 264D 65
Module - 2
Q.3 | a. | Obtain statg’ transrtwn matrix ¢ t) of the following and obtain inverse of it | 10 | L3 | CO2
}'{lj! l:“ DA
X, >
b. | Obtain state model of S}r,stem whose transfer function is given as 10 | L3 | CO2
yis) 10 .
u(s)  s°+ds +25u 1
Also given the bl&k diagram representation of the state model.

&

o
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1

OR P

Q4

Obtain the canonical form of the following system : Py
F+6V+11y+6y=1+8U+17u+8u '

19

L3

CO2

xM=—6 —11 6 |x(o+|0 u(t);yj(}j_é[ﬁ@ 17 x(0)

Reduce given state model into its canomcal form by diagonalising
matrix A. R

0 1 =1

0
RNy
™,

-6 -1l 5 I

e
£ \\

10

L3

co2

“Module -3 A/

QS5

. | A single input system is described by the following state eq"ﬁahon Design

- a state feedback controller which will give closed loop poles at =2, -1xjl

AN

10

L3

CO3

. Consider a linear system described by equéiﬁoh

20 2 '5’

X= 3 =1 g+l |u= Ax+Bu y =0 0 l]x Design a full-order
0 2 0 1 . A 7

state observer, so that eigen values of observer rgaif\ﬁi\j’z;fféfht —~4,

10

L3

CO3

Q.6

OR R

Consider the regular system given by % =/Ax-+Bu

0 1 0 0 s &
A={0 0 -11B=|0 w3y
-1 -85 -6 t y - <
# \

The system uses state feedback w= -Kx Determme state feedback given

10

L3

CO3

b.

1
|

Evaluate controﬂabﬂlty and observabllity for ﬁle following state model m
contmuous time system Iy

-1 0 o]

10

L3

CO3

Module — 4

Q.7

a.

Explain Dead-beat controilef.

10

L2

CO4

b ' With a neat block diagrﬁm, explain (MRAC) model reference adaptive
- control. :

10

L2

CO4

L 20f3
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OR
Q8 Explain state regular problem from continuous systems and dlscrete time | 10 | L2 | CO4
system using state variable approach.
Consider second-order system of Fig Q8(b), whele m 1t is desired to find | 10 | L3 | CO4
optimum and which minimizes integral squal:e error is J = Je {t)-dt
. ::-’ b
for initial conditions ¢(0)=1°, ¢’ (0)=0,
o % .
Ao Module -5
Q.9 Derive the expressit_‘)*n:?for the describing fanction ot dead zone non- | 10 | L2 | CO5
linearity with mpﬁt—@u‘rput waveforms,
& o L
.| Derive the e)cpressmn for the descmbmg function of saturation non- | 10 | L2 | COS
llneanty{ Also draw input output Waveforms
é\ 5
Wb\ \\ S OR -
Q.10 Def’“ ne‘non-linear systems. Explain the classification of non-hneanty with [ 10 | L2 | CO5
exampies > :
Discuss the stability an&lyms of non-linear control system using dcscribmg 10| L2 | CO5

function with necessary sketches.

oy
4
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Time: 3 hrs.

MLIE202

Second Semester M.Tech. Degree Examina't'i_(m, June/July 2025

Automotive Electronics

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full guestion fmm eaclh module,

2. M : Marks , L: Bloom’s level , C: Course outcomes.

' Module—1 M| L | C
Q.1 | a. | List the use of Electronics in the automobile. 10| L1 | CO1
b. | Explain basic braking system and :A_BS in automobile with neat figure. 10 | L2 | CO1
" TOR '
Q.2 | a. | Explain basic suspension and electromcaﬂy controlled suspension with neat | 10 | L2 | CO1
diagrams. : :
b. | Explain basic steermg and eiectromc steering system with neat diagrams. 10| L2 | CO1
LT Module — 2
Q.3 | a. | With neat dlagram, cexplain the role of Analog to Digital converter in | 10 | L2 | CO2
automobiles with its working.
b. | Explain ﬂ}f:_ thicroprocessor internal architecture with block diagram. 10| L2 | CO2
Q.4 | a. | Explain the working principle of Digital to Analog converter with neat | 10 | L3 | CO2
diagram.
b. | With neat block diagram’ of typical automotive computer, explain{ 10| L2 | COQ2
microcomputer apphcataons in automotive systems,
Module—-3 .
Q.5 | a. | Briefly explain tha concept of electronic engine control sys.te:m with neat | 10 | L3 | CO3
diagrams.
b.  Explain the Englne Performance Terms. 10| L2 ;| CO3
Q.6 | a, | With diagram explain mass airﬂc}w"sensor‘? 10 L2 | CO3
b. | Explain the working of fuel’injector actuator with neat diagram. 10| L2 | CO3
A 7 Module 4
Q.7 | a. zW;th neat diagrams, éxpldin digital cruise control system. 10| L2 | CO4
b. | With neat diagram;’ explam occupant protection system. 10 | L2 | CO4
L QR
Q.8 Write a short iote on : B 20| L2 i CO4
(1) On board and Off board d1a,gnoshcs (i) Expert Systems
-“Module — 5
Q.9 |a, Expiam collision avoidance 1adar warning system in automobiles. 10| L2 | CO5
b. | Explain Low Tire Prez.surc Warning System with neat diagram. 10| L2 | CO5
n ? OR
Q.10 Write a short no’fe*'én : 20| L2 | CO5
(1) Radio Navigation
(i1) S;gnpest Navigation
{11i) Dead” Reckomng Navigation

% % ok A %



USN MLIE215A
Second Semester M.Tech Degree Examlnatlon,-June/J uly 2025
Smart Materials and Sensors

Time: 3 hrs, , Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosmg ONE Jull guestion from -each module,
| 2. M : Marks , L: Bloom’s level , C: Course outcomes. 4 L7
\ . >y -
Module< 1 M| L C
Q.1 | a. | Explain the physical properties of pxezoeleotnc materials i in detaﬂ 10 | L2 | CO1
b. | Describe shape memory materials,ifi detail. - 10| L3 | CO1
- 2 OR .-
Q.2 | a. | Explain in detail, fiber optlc,spixsors. 10| 1.3 | CO1
b. | Explain Magneto electric.materials. 10 | L3 | CO1
AL Module —2 z
Q.3 | a. | Explain smart transducers in detail. - 10| L3 | CO2
b. | Discuss about,smartActuators. 10 | L3 | CO2
AN OR
Q4 | a. | Explain the: foﬂowmg _ 10 | L3 | CO2
1) Accélelometer SE Y S
if) Vibration dampers. '
b. | Explain MEMS sensors in detail ) 10 | L3 | CO2
“Module-3 Sy
Q.5 [ a. | Explain feedback and feed forwmd control Strategles st 10| L3 | CO3
b. | Write a note on derive and control techmqueS\m Quasi — static and dynamxc 10 | L3 | CO3
measurenient. o “ i A
6;‘\ L P
Q.6 |a.| What is structt(raLdynamms" Explam system 1dent1ﬁcat10n in structural | 10 | L3 | CO3
dynamics. & oy -
b. | Explain Passive, semi-active and; actwe control. N 10: L3 | CO3
N < "Module — 4 o
Q.7 |a Explam the design chaﬂenge,s “and cons;deranons m integrating smart | 10 | L4 | CO4
matenals and devices. ¢ FEN
b. ,Wﬁh\an example, exp}ammanufactunng and fabrication challenges. 10 | 14 | CO4
B . \\m/,, OR
Q.8 | a. | Explain modeling and analysis issues in ‘smart materials and its integration | 10 | L4 | CO4
with devices. <3.& £
b. | Explain the chaﬂenges in signal Processing and control capabilities during | 10 | L4 | CO4
integration of start materials, o
A Module - 5
Q9 |a Explam the applications of‘computer and telecommunication products. 10 | L3 | CO5
b. | Explain the apphcatlons ‘advantages and disadvantages of medical and | 10 | L3 | CO5
dental tools and eqmpments
4 w \ y OR
Q.10 | a. | Discuss the apphcations of smart structures, automation and precision | 10 | L3 | CO5
manufacturing gquipment.
b. | Describe automatlon and precision manufacturing in : 10 | L3 | CO5
1) Sporhngproducts
1) Consumer products. ‘;
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Second Semester M.Tech. Degree Exammatlon, June/July 2025

PLC and Industry Automatlon Control

&

3 hrs. ’,‘_.z

Note: 1. Answer any FIVE full questions, choosing O
2. M : Marks, L; Bloowmt’s level , C: Com:se outcomes.

/" i -

Max. Marks:
INE full question fwm each module.

100

Module I M| L C
Q.1 | a. | Withneat block diagram, explain various sections of PLC. K 10 | L2 | CO1
h. | Explain the characteristics fimctions of a PLC. 0 10| L2 | CO1
SoV0R
Q.2 | a. | Explain the processor software with its block diagram. 10 | L2 | CO1
b. | Construct ladder diagram. fOD the following : 7 10 | L2 | CO1
i) NOR — gate i) x-OR gate s
B0y Module -2
Q.3 | a. | Explain in detail~. & 10 L2 | CO2
i) On — Delay Timer? i) Off - Delay Timer
b. | Draw a ladder diagram for a two mel ot system with the following | 10 | L3 | CO2
condmons‘\\*/ =
The start\swﬂch starts motor] and IOAsec later motor 2 starts, the stop
swztch Stops motor 1 and 15 sec. 1&ten1notor 2 stops. ‘
A OR o
Q4 |a. What is the addressing format of counter instruction jand. counter data file? | 10 | L2 | CO2
Explain count up instruction with its fiunctional blo&k:- NG s
b. | Draw a ladder diagram fo;; a two mofor system Hhaving the followmg 10 L3 | CO2
conditions. A v n Y -
i) Start Push button starés motor 1 .~ B
it) After 10 seconds motor-2 is ON ‘
111} Stop SWIEC]};”'StDpS motor1 &2 . o o
i Module—~ 3 el
Q5 | a. | Mention the clasmﬁcatlon of /o system based on connections and functions | 10 | L2 | CO3
and br1ef1y explain practical I/o: system and its mappmg
b. Explam various types of specmi analog input moduies\/ 10| L2 | CO3
D s 7 OR o
Q.6 | a. | Withneat diagram explain'sourcing and sinking*” 10| 1.2 | CO3
b.| Bxplain various discrete mput modules. #y 10 L2 | CO3
o Y Ao Module=4,
Q.7 | a.| Explain the follovglngﬁmedza Acess Control methods. 10 | L2 | CO4
i) CSMA/CD iy ii) Token Passing
b. | Explam dlfferent software protocois ‘used to communicate with devices. 10 | L2 | CO4
Y v IR
Q.8 | a. | Explain s¢rial interface RS232€. 10 | L2 | CO4
b. | Explain evolution of industrial communication technology. 10| L2 | CO4
A% Module ~5
Q.9 | a. | Explain in detail open system Interconnection Network Model. 10 | L2 | CO5
b. | Explain CAN protocoi and its characteristics, 10| L2 | CO5
AV OR
Q.10 | a. | Explain ConttoliNétwork Issues and Advantages. 10| L2 | CO1
b. | With neat diagram explain Profibus and its applications. 10| L2 | CO5

# %k 4k ok k




ez(¢(20 2L

- MEC103

First Semester M.Tech Degree Examination, June/July 2025
Digital Circuits and Logic Design
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module — 1 M| L C
Q.1 | a. | What is threshold element? Explain with an example. 10 | L2 | CO1
b. | Describe whether the function : 10 | L3 | CO1

f{x1, X2, %3, x4) = £(0, 1, 3, 4, 5,6, 7, 12, 13)
is a threshold function? Find weight threshold vector.

OR

Q.2 | a. | For the switching function : 10| L3 | CO1
(%1, %2, %, %) = 2(2,.3,6,7, 10, 12, 14, 15)
find a minimal threshold realization.

b. | Explain capabilities of finite state machine. 10 | L2 | CO1
Module - 2
Q.3 | a. | Explain detection of multiple faults. 10} L2 | CO2
b. | Explam fault detection in combinational circuits. 10| L2 | CO2
OR
Q.4 | a. | Explain failure-tolerant design. 10| L2 | CO2
b. | Explain Quadded logic. 10| L2 | CO2
Module — 3
Q.5 | a. | Explain Boolean differences. 10 | L2 | CO3
b. | Explain limitation of finite state machines. 10| L2 | CO3
OR
Q.6 | a. | Explain state equivalence. 10| L2 | CO3
b. | Explain machine minimization. 10 | L2 | CO3
Module - 4 ;
Q.7 | a. | Explain reduction of the functional dependency of state variable with | 10 | L2 | CO4
example. _
b. | Explain parallel decomposition with example. 10 | L2 | CO4
OR
Q.8 | a. | Explain reception of the output decency with example. 10 | L2 | CO4
b. | Explain state assignment based on closed partitions. _ 10 | L2 | CO4
Module — 5
Q.9 | a, | Explain Homing experiments. 10 | L2 | CO5
b. | Explain Testing Graph. 10 | L2 | CO5
: OR
Q.10 | a. | Design definitely diagnosable machines. 10| L3 | CO5
b. | Explain successor tree. 10| L2 | CO5

Ve de % %
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Second Semester M.Tech Degree Exammatlon, June/July 2025
Smart Materials and Sensors
J %%&
Time: 3 hrs. - ; . Max. Marks 100
Note: 1. Answer any FIVE full questions, choosum ONE Jfull question fmm each module.
2. M : Marks , L: Bloom’s level , C: Caurse outcones. .
| el |
Madule< 1 M| L C
Q.1 .| a. | Explain the physical properties of piezoelectric materials i . dﬁtall 10| L2 | CO1
b. | Describe shape memory materials'in’ detail. 10| L3 | CO1
iz &7 v OR
Q.2 | a. | Explain in detail, fiber optic-sensors. 10 | L3 | CO1
b. | Explain Magneto electrié-materials. T 10 | L3 | CO1
R Module—-2
Q.3 | a. | Explain smart transducers in detail. 10| L3 | CO2
b. | Discuss about smart-Actuators. N 10| L3 | CO2
e—'./:*- \\:‘i OR
Q4 | a. | Explain the following : o 10 L3 | CO2
i) Acceierometer S0y
i) Vibration dampers. Ly
b. | Explain MEMS sensors indetailx 10| L3 | CO2
oModule-3 s
Q.5 | a. | Explain feedback and feed. forward control strategzesf 10 | L3 | CO3
b. | Write a note on derive and Control techmques m‘Quam — static and dynamxc 16| L3 | CO3
measurement. o
AN o -
Q.6 | a. | What is structural’dynamics? Explam system tdentlﬂcatlon m structural | 10 | L3 | CO3
dynamics. < N
b. | Explain PaSSWe semi-active anddctive control. o 10| L3 | CO3
Sk £ Module —4 Ay
Q.7 |a Explam the design challengeg,vand considerations m integrating smart | 10 | L4 | CO4
materidls and devices, <7 AN
b. Wﬁh an example, explammmufacmnng and, fabncatxon challenges. 10| 14 | CO4
A LY OR
Q.8 | a. | Explain modeling and analysis i 1ssueskm ‘Smart materials and its integration | 10 | L4 | CO4
with devices, &3 <[> @ \ Y
b. | Explain the challenges in signal processing and control capabilities during | 10 | L4 | CO4
mtegratlon ofisthart materials.
A~ Module - 5
Q.9 | a, | Explain the applications pf _Qomputer and telecommunication products. 10 | L3 | CO5
b. | Explain the applications, advantages and disadvantages of medical and | 10 | L3 | CO5
dental tools and equipménts.
*‘{i;\\i\; OR
Q.10 | a. | Discuss the applications of smart structures, automation and precision | 10 | L3 | COS
manufacturing equipment.
b. | Describe automation and precision manufacturing in : 10 | L3 | CO5
1) Sportmg“ products
i) Consumer products. \3
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USN 1 22RMI16
First Semester M.Tech. Degree Examination, June/July 2025
Research Methodologies and IPR
Time: 3 hrs. Max. Marks: 100
. Note: I. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Module -1 ML | C
Q.1 | a. | Define Research. Mention the objectives of research and explain about [ 10 | L2 | CO1
| significance of research.
b. | Explain the techniques involved in defining a research problem. 10 | L2 | CO1
OR
Q.2 | a. | Explain steps involved in a research process with aid of a neat block | 10 | L2 | CO1
diagram.
b. | Write short notes on: - 10| L2 | CO1
1)  Problems encountered by researchers in India
i) Qualities of good research
: Module - 2
Q.3 | a. | What is Research Design? Explain the significance of a research design. 10| L2 | CO2
b. | In context of research design, explain the meaning of the following: 10| L2 | CO2
i)  Extraneous variable
1)  Confound variable
iii) Research hypothesis
iv) Experimental and control groups
v)  Treatments
OR
Q.4 | a. | Explain the steps involved in conducting literature review. 10 | L2 | CO2
b. | Explain and illustrate the following research designs: 14 1 L2 : CO2
1)  Informal Experimental Designs
i)  Completely Randomized Design.
: Module — 3
Q.5 | a. | Explain the important characteristics of case study method. 10| L2 | CO3
b. | Explain the stages of developing measurement tools. 10 (L2 | CO3
OR
Q.6 | a. | Distinguish between Experiments and Surveys. 10| L2 | CO3
b. | Discuss the four types of measurement scales in detail with relevant [ 10 | L2 | CO3
examples.
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o Module — 4 : -
Q.7 | a. | Explain the characteristics of hypothesis. 10| L2 | CO4
b. | Distinguish between: 10 | L2 | CO4
i)  Typeland Type Il errors
i)  Null hypothesis and Alternate hypothests
iii) Two-tailed and one-tailed tests.
OR
Q8 Write short notes on: 10| L2 | CO4
1) Critical value and decision value
ii)  Precautions in using chi-square less
b. | What is Chi-square test? Explain its significance in statistical analysis. 10| L2 | CO4
‘ ) __ Module-5 _ L
Q.9 Explain different steps in writing a report. 10| L2 | CO5
. “-Expl'ain the foilox%f_ing_types of“repor[s: 7 - |10]|L2 | Ccos
i) Popular Report
i) Technical Report
- | _SEE T
Q.10 | a. | What are Intellectual Property Rights? Explain various types of Intellectual | 10 | L2 | CO5
| Property Rights protected in India.
b. | Explain the procedure for filling patent application. 7 10 [ L2 | CO5
N P : O L
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Second Semester M. Tech. Degree Examination, June/July 2025

Hybrid Electric Vehicles

Time: 3 hrs,

Max. Marks:

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course ontcomes.

100

Meodule — 1 M| L C
Q.1 | a. | Explain the concept behind EV. 10| L2 | CO1
b. | How fixed and variable gearing work. 10 | L2 | CO1
_ OR
Q.2 | a. | Explain single and multiple motor drives. 10| L2 | CO1
b. | Explain Well To Wheel Analysis. 10{ L2 | CO1
Module -2
Q.3 | a. | Explain the choice of propulsion system. 10| L2 | CO2
b. Explaiﬁ the classification of EV Motors. 10| L2 | CO2
- _Tor s
Q4 ﬂ Explain block diagram of EV Propulsion. 10| L2 | CO2
b. | Explain Four quadrant de choppers. " 10| L2 | CO2
Module — 3
Q.5 | a. | Explain single phase ARS inverter technology. 10| L2 | CO3
b. | Explain 3-phase ﬁl“ bridge voltage féd inverter. 10| L2 | CO3
: OR
Q.6 | a. | Explain how sliding mode controller work. 10| L2 | CO3
b, | Explain two quandrant DC Chopper. 10| L2 | CO3
Module — 4
Q.7 | a. | Explain different configuration of HEV. 10| L2 | CO4
b. | Give the-examples for the power flow control. 10 | L2 | CO4
OR
Q.8 | a. | Explain Power Flow Control. 10 | L2 | CO4
b. | Explain examples of HEV system performance. 10| L2 | CO4

lof2
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Module — 5
Q.9 | a. | Explain standard power levels of conductive chargers. 10 | L2 | CO5
b. | Explain characteristics of Battery. 10| L2 | COS5
. . OR | =y
Q.10 | a, @(plain different batteries and ultra capacitors. 10| L2 | CO5
— I — - - — s =
b. | Explain  Domestic Charging Infrastructure and Public Charging | 10 | L2 | CO5

‘ Infrastructure.
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Second Semester M. Tech. Degree Examlnatlon, June/July 2025

Internet of Things and Appllcatlons

Max. Marks:
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100

5\_3 W .
Module 1 M| L C
Q.1 |a. | What is IoT Technology? Explain_ howdlgztlzatxon will help IoT 10| L2 | CO1
b. | Discuss drivers behind new Arch‘.ttectures Y 10 L2 | CO1
i, OR
Q.2 | a. | Briefly explain the impact, ofloT on the following : .~ 10| L2 | CO1
) Connected Factory - \f‘- L
i) Smart Connected Buildings. ’
b. | With neat dlagram explam IoT Reference Mogiel 10| L2 | CO1
& N Module — 2/
Q.3 | a. | What are the Core ToT Functional Stack‘? Explam m brief three layers of | 10 | L2 | CO2
ToT stack. /)
b. | Explain aboitt: IoT Data Managementand Computer Stack. .. 10 | L2 | CO2
£ “\ P OR’ “ \ o
Q.4 | a. | Compare: 1) Analytics versus Control Applications ' 10| L2 | CO2
i} Data versus Network Analytics & s
b. | Write a note on Gatewa,ys sand Backhaul Sublayer. Also tabulate the | 10 | 12 | CO2
Architectural considerations for WiMAX and; Coihﬂar Teohnoloc
& Module — 3 <
Q.5 | a. | Explain the commumcatlon protocols for Wmefess Sensor Notwork 10 | L2 | CO3
b. | Write a brief note. onf AN LU 10| L2 | CO3
i) LTEcatQ 1f) LTE-M RN
s OR/ A5
Q.6 |a Evaiuateéfhe protocols used fQI{"Constra1ned node. “N'“etworks for use-case | 10 | L2 | CO3
applxcabxhﬁy e =
b. Explam in detail the featyresiof NB —IoT. . 10| 12 | CO3
A "\\:- ‘)N i7" Module — 4
Q.7 |a. /Ijow to mmplement ; I]E)’ ‘in Data Center; “Cloud Services and Operation | 10 | L2 | CO4
Centers hosting IoT" Apphcat;ons using Adoption or Adaption for the IP
b. | Explain SCADA, syﬁtem and apphcatlon layer protocols for IoT. 10 | L2 | CO4
S - OR’
Q.8 | a. | Discuss the" need for Optnmzatmn mn an loT, explain constrained node, | 10 | L2 | CO4
constrained networks, IP versions.
b. | Explain about IoT data analytics overview and challenges. 10| L2 | CO4
~% - Module — 5
Q.9 | a. | Explain Grid Block Reference Model Architecture. 10| L2 | CO5
b. | Explain Smart City:Security Architecture System. 10 | L2 | CO5
s \'\ k4 OR
Q.10 | a. | Explain Resilient Ethernet Protocol (REP). 10 | L2 | COS
b. | Explain Smart Street Lighting System using IoT. 10| L2 | CO5

EE S




*- USN MLIE216B
) Second Semester M.Tech. Degree Exammatlon, June/July 2025
Internet of Things and Appllcatlons
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choasmg(ONE Jull question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Modl'ile"‘ 1 o M|L | C
Q.1 | a. | What is ToT Technology? Explain_ howf\algltlzatlon will help IoT'j‘= 10!/ L2 | CO1
b. | Discuss drivers behind new Archztectures 7 10 | L2 | COl1
{42 0R T
Q.2 | a. | Briefly explain the impact, oﬂoT on the following : o 10 | L2 | CO1
i) Connected Factory *\”"/v; A
1) Smart Connected Bﬁild,mgs S
b. | With neat diagram, éxplam ToT Reference Model 7 10| L2 | CO1
Sy Module — 2{\ N

Q.3 | a. | What are the’ { Core ToT Functional Stack? Explain in brief three layers of | 10 | L2 | CO2
IoT stack. /* 2 \uv &
b. Expiam a‘boutJoT Data Management and Computer Stack 10| L2 | CO2
SN -~ OR
Q4 |a.| Compare: 1) Analytics versus Control Applications
iy Data versus Network Analytics | o _
| b. | Write .2 note on Gateways:, and Backhaul Su’blaycr Aiso tabula’ge the 10 |12 | CO2
Architectural considerations:for WiMAX and: Ceﬂu}ax Technology '
< Module - 3.,

10| L2 | CO2

£

Q.5 | a. | Explain the commumcatlon protocols for ereles‘; Sensor Network 10| L2 | CO3
b. | Write a brief note 6n’ o 10 | L2 | CO3
i) LTEcat0 _ 11) LTE-M N7
s e OR BN

e

Q.6 |a. Evaluatefthe protocols used fo Constramed node. ’Ne%works for use-case | 10 | L2 | CO3

apphcablllfy Py
b. Explam‘m detail the features\ofoB IoT. 10 | L2 | CO3
AN ‘_ 77 Module — 4¢3

Q.7 | a. |-How to unplementgP ‘in Data Center““-Cloud Services and Operation | 10 | L2 | CO4
Centers hosting IoT App11cat10ns using Adoption or Adaption for the IP
b. | Explain SCADA system and apphcatlon layer protocols for IoT. 10| L2 | CO4
o - OR
Q.8 | a. | Discuss the’ need for Optimization in an ToT, explain constrained node, | 10 | L2 | CO4
constrained networks IP version.

b. | Explain about IoT data analytics overview and challenges. 10 L2 | CO4
3 Module ~5
Q.9 :a. | Explain Grid Block Reference Model Architecture. 10 | L2 | CO5
b. | Explain Smart Clty Secumty Architecture System. 10| L2 | CO5
e OR
Q.10 | a. | Explain Resment Ethernot Protocol (REP). 10 | L2 | CO5
b. | Explain Smart Street Lighting System using loT. 10| 1.2 | CO5
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