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Module- 1 M L C

Q.1 a. Dcrivc an expression for the' air standard cfficicncy of an - Otto cycle.

Represent the processes of the iycle on P - V and T- S diagrams. List the

assumptions.

12 L3 co1

b. The compression r a Diesel cycle is 14 and lhe cut off ratio is 2 2. At
,, air is at 0.98 bar and 100"C. Find :the beginning of the

pr.rrrr. at all the salient points.D Temperatu alient p

.o fu.sn"}
.iill $- l'

iD Air s iency.

8 L3 co1

OR

Q.2 a. 8 L2 co1

b. In a test on three cylinder, 4 - strbke IC engirle with 22crn bore e

stroke, the following were the observations during a trial period ofstroke, the fbllowing werethe observattons dut

Fuel consumption = 8kg , Calorific value = 45

:m bore and 26cm
:eriod ofone hour

, Total revolutions
n brakc: 1500N .of the crank shalt: 12.000, MEP:6 bar, Nct load on brakc = 1500N ,

Brake drum diameter:'1.8m, Rope diameter = 3cm , Mass of cooling
water :550kg,Inlet temperature of water =27oC , Exit temperature of
water = 55oC , Air used :300kg , Ambient temperature = 30oC , Exhaust

gas temperatnre = 310"C , Specific heat of exhaust gases: 1.1 kJ/kg K,
Calculate : i) Mechanical efficiency ii) Indicated thermal

efficiepcy. Also draw a heat balance sheet in kJ/min.
,; ," ,, ',r.,

t2 L3 co1

Module - 2

Q.3 a.

&-
],$r e

Wffi

Denve an expression for the optimum pressule ratio for maxitnum work
output in case of an ideal Brayon cycle in tetms of maximum and

minimum temperature of the cycle.

10 L3 co2

b. In an open
20"C. The

,le gas turbine plant, air enters the compressor at I bar and

sure after compressiqn is 4 bar. Thc isentropic efficiency of
rpressor are 85o/, and 80% respectively. The air - fuel ratioturbine

is 90 : 1. Oh{orific value of fue1 used to 42,000 kJ/kg. Mass flow rate of air
is 3kg/s. Determine tfie power output from the plant and the cycle

effrciency. Assume that Cp = 1kJ/kg K and r : 7 .4 for air and gases.

10 L3 co2

OR

-i svr
&il$a{Sf

i of 3

Explain thb'Willan's line method of detirmining the frictional power of an

lC erigine. ilrr rl .i :

,r'.. , , 1" l''l',,, '
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Q.4 L. With a neat sketch, explain the following methods used to improve the
performance of an open cycle gas turbine plant :

D Reheating iD Inter cooling.

t2 L2 co2

b. With a

engine.
neat sketch, explain the working of a Ramjet and a Turbo propeller 8 L2 c02

Moduldrr'h;
ia.o$ s$s#

Q.s ,1. With a neat schematic diagrarn and T * S diagram, derive an
the thermal efficiency of the Rankine, oycle.

expreqsioir for

i .tti

8 L3 co3

b. Explain the effect of the following on Rankine cycle efhciency :

i) Boiler pressure ii) Condenser pressure.
4 L2 co3

c. A simple ideal Rankine cycle works between the pressure of 30 bar and
0.04 bar, the initial condition oI steam being dry saturated. Calculate the
cyclc cflrciency and worl< ratio.

8 L3 co3

OR ,::."*,**f*
Q.6 a. With a neat schematic diagram and T - S diagram, briefly explain the

regeneralive vapour power cvcle with single open feed water heater. Derive
and expression for its thermal efficienpy.

10 L3 co3

b. A steam power plant operiites on a reheat cycle. Steam in boiler at
550"C expands through high pressure turbinc. It is rcheated at
prcssure ol'40 bat to 550'C and expands through low pressure hr
condenser at 0.1 bar, Ilind i) Quality of steam at turbinc exist
ii) Cycle clficiency iii) Stearn rate in kg/Kw hr.

150 10 L3 co3

Module-.4
Q.7 a. With a neat sketch, explain the working principle of an Ammonia vaporrr

absorption rekigeration system.
8 L2 co4

b.

.+4-i"
:i**s

p

A 10 ton Ammonia ice pla
- I 5"C and condenser tel
colnpressor as dry satura

between an evaporator temperature of
of 35oC. The Ammonia enters the

iii) Power
from water at25oC in a

day. Enthalpy of fusion of ice :334 kJlkg , Cp = 4.187 kJ/kg K for water
and Cp = 2.1 kJlkg K for ice.

t2 L3 co4

,,,,:::,,,,,,OR

Q.8 a. With a neat sketch,
conditioning systern.

the working principle of a winter
rt the processes of the system on

ar
a

psvchrometric chart.

10 L2 co4

d-* d

,ffip**F
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b.

Required conditions 20"C DBT , 600

circulation : 0.3m3/min/person , Seating cap
, Amount of air
of offrce : 60. The

required condition is achieved first by and then by adiabatic
humidifying. Determine : i) heating capacity of the coil in kW and tlre
surlacc tcmpcraturc rcquircd if thc bypass factor ot'thc coit is 0.4
ii) Capacity of thc humidiller.

10 L3 co4

Morlule - 5

Q.e a. Derive an expression for the yolumetric efficiency of a reciprocating air
COmpfeSSOf ,,..,,,,,, 

,'ri"i' ." 
' 

, ..'

10 L3 cos

b. Air at I bar and 27'C is compressed to 7 bar by a single stage reciprocating
compressor according to the law PVr3 : C. Thc frce air dclivered was
lm3/min. Speed of the compressor is 300rpm , Stroke to bore ratio is 1.5:1.
Mechanical efficiency is 85% and motor transmission efficiency is 90%.
Determine , Indicated power and Isotherrnai efficiency.
iD Cylinder dimensions and power of the motor required to drive theiD Cylinder dimensions and power of the motor required to drive the
compressor.

10 L3 cos

OR
Q.10 a. Derive an expression

nozzle.
for condition of maximum,*itf;,Sut8. tlrough a

r, iri.rr. iil :'

10 L3 cos

b. 10 L3 cos

BME4O1

.s

,$ii
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A convergent -
steam. The nozzle is
discharges against a
friction, find
maximum
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Modrrle * 1 A{ L fl
;i &,, With a ncat sketch, expl*in single po,inl-i-u,tting to,ol gea nS L- *? L7 c*l

h" i,ffi#*te *#lffsfls lffi wer r*iquirement
llrr thc rnachine tool.

0ff L7 csl

c Ilci,cr:ibs tlrq errthuE*nul and ablique cutti {}5 t7 cor
r}&

Q*I a*,,l, uii'h neet $k ihei" explairi rhe too*;&y*# ffi*..i'l}, 3*iing a hcxagonal bolt
' un a capslilr lathe. -"

0? L2 CO:

b. Iiri*flt'di;cuss the kr*xd qlaffiifi*xtion of lathCs. $,[ L2 csl
c. L.xplain anl two 0 ion* *St tath* s6 L2 COI

Marlule * 3

.3 a. , \\'itlr u rrcnt diagrarn, cxplarn column and knec type milling nrachinc 07 t, c*2
b-Iti-pl.r*ll; *rtTiWg

oFeratrous. Discuss the significance of botlt.
{}8 LI rCI2

*-*
c. ; Use compound inrlexirry m*th*d'..,{Bi ealoulating *h*. trfi *r*nk msl:erycnt i

:t* diviti: t}:l* periFher*l qlf *j:,.i b.int* t$7 dir,rixisn*i".,,1,,.. l

05 L3 c*2

fi.R
*.4 *, Ii.r.plain rvith neat sketeh c&nxtnrsti*nat tcatures of radial drilling maihixe {}8 L7 CO?

tl, llxnlain drivinc rneclaanisn:x eif sl"l 06 L2 co2
€. l] r i e f I l' e xp tra i n tlte ql&ssi flsat ion * f srifi.dfu).g n:iu hi nes. s6 L2 CO?

M*tlul*;3
Q.S &r Dc{in( ir:i:l Iife" Di cuss the paranrctcr:**hish influenc.es;he trol life 0fi L2 co3

b. With a ne*t sk*t*h, *xl1l$ift tlry,di&r,c,nt hcat zonis titht arq, y.*xmt cluring
tlre nretal cutting proce$s. b

(Is t2 {os

c. ilisr:uss th,r dif'fsrrent rv**r m*&xni*ms t6 L2 c03

{}.6 a, , Li*t thc dill*mnt t)?es of cuiring tool rnatErjalx an<l *xplain them 08 L2 cs3
b i h, plain diffbrent pr*,per'triex of cutting fluids 0s N^3, C{}:
c. i Defir,e mnchinability. *nd disouris the tbet*rs aillsating $ischinpbilit {t6 L2 co3

dulsi* 4
Q"7 *" *iscuss th* fif,}fu ng*t*lxlardx

{ii Line standard

1 ir i \\'ar.e length standard

t rri) I-.nd standard

m*nt: 07 L! c04

b l,\iilh a n**r *k$ch. laiii internati*na n'leter 0? L2 co4
0o L:xplain rvr lnenon 0s L2 eo{

#ft
s-8 *r D*fi** fit, tlerrlibe the I nf lir and their dr 10n s8 L7 c04

b. i Whar is the mf linrit sy$tdu# 06 L2 c04
t I With a n**t uk.etch, explain $nep gaugs$. 06 LT Cff4



sMg4s2

S{od*le * 5
s"f i., With a ncat skelch cxplain Taylor's principlc in the dcsiEn trfllinlir gauges. ** L2 co5

h. $k*trh and explain ($ro t!?CIs of plug and ring gauges. 08 L2 cs5
c. Explair bri*fty th* ditterent gau&ts tolerances. 04 L1 c05

0.1il *. EIplqIf thc basic cltaracteristics and classification of conrparators. 0s L} c05
b. With a n*at sketr;h, *Wlaitl sigrna c$illpareto{. il8 L2 e05
c, lixptain the prinqiple a*d workinE of,a sine biu. 0s L2 cs5

****{c
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Time: 3 hrs. Max. Marks: 100

l{ote: l. Ansh,er any FIW full questions, choosing ONE full question from each module.
2. ,V : rVorks , L: Bloont's level , C: Course outcomes.

Fluid Mechanics

Module;i1 M L C

Q.1 a. Define the following properties of fluids and write their SI units.

i) Density ii) Specific weight iii) Specific volume iv) Kinematic
v isco s it y.

8 Ll co1

b. IIthe velocity distribution over a plate is given by u = 1t - t' in which 'u'

is the velocity in

6 L3 co1

c. Define capiltarity. Derive an expression lor capillary rise. 6 L2 co1

OR

Q.2 a. State and prove Pascal's law.

"'illi.,'li'''

6 L2 co2

b. Define the following and indicate their relative position on a chart:

) Absolute pressure

i) Gauge pressue
ii) Vacuum pressure

v ) Atmospheric prcssurc.

6 L1 c02

c. The right limb of a sirnple u-tube manometer containing mercury is open to

the atmosphere while the left limb is connected to a pipe in which a t'luid of
sp. gr. 0.9 is flowing. The centre of the pipe rs 12 cm bclow the level of
mercury in the right limb. Find the pressure of fluid in the pipe if the

difference of mercury level in the two limbs is 20 cm.

8 L3 co2

Module - 2

Q.3 a.

:i,

6 L1 co2

b. Derrve thc continuity equation in three dimensional Cartcsian co-ordinates
for a steady, incompressible fluid tlow.

8 L2 co2

c. Explain stream function and velocity potential function. 6 L2 co2

,, {,,ri$,*,

rllk*m,+*
'iillu'
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Define the following types of fluid flows:
i) Steady and unsteady flow
ii) Uniform and non-uniform flow
iii) Compressible and incompressible flow.
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oR--'-
Q.4 a. L,enve Hagen-polseutlle's equation for laminar

pipe.
flow.ftr(ugh a circular

11,j,,i:: li(:
'I :::::

,,, "l\l

10 L2 co2

b. A crude oil of viscosity 0.97 poise and relative dens,tv o.q " fl"*-gthrough a horizontal circular pipe of diameter 100 mm and of length l0 m.
calculate the difference of pressure at the two ends of the pipe, if ioo tgor
the oil is collected in a tank in 30 seconds. Assume laminai flow.

6 L3 co2

c. Define Relnolds number. Explain its significance in nuia ttow. 4 L2 c02

Module - 3
Q.s a. Dcrivc Euler's equation olmotion ilong a strcam line. Deducc Bernoulli.s

equation lrom Euler's equation. State thc assumptions made.
10 L2 co3

b. A pipcline carrying oil of specific gruuit
200 mm diamcter at a posirion'A'ro 500 rnm diamJter at a posirion-B'
which is 4 m at a higher levcl. Il'thc pressures at A and B are 9.gl N,crn2
and 5.886 Nrcm'respectivcly and rhe discharge is 200 lit/s, deterrninc the
loss of head and direction of flow.

10 L3 c03

OR
Q.6 a. uerlve Darcy * Wersbach equation for loss of head due to friction in pipe. 10 L2 I CO3

b. A horizontal pipe line 40 m rong is connectffi
and discharge freely into the atmosphere at the other end. For the flrst 25 m
of its length lrom rhe tank. the pipe is 150 mm cliameter and its drameter
suddenly enlarged to 300 mm. The height olwater level in rhe tank is g m
above the centre of the pipe. considering all losses of head which occur,
determrne the rate of flow. l'ake f = 0.01 for both sections of pipe.

10 L3 c03

Module - 4
Q.7 a, EXptaln tne rollowrng terms:

-'liiiiI!:,::l:::i!"

;''

ik
i) Drag
i) Lift
ii) Friction drag
v) Pressure drag.

8 L2 co4

b. boundary layer and hence define thebyI,nely exptaln what $ meant
following:
i) Boundary layer thickness
ii) Displacementthickness.

6 L2 co4

c. State and explarn Buckingham's n theorem. 6 L2 c04

:,11" ". 0R
Q.8 a. wrar rs srmluruoel rl,xplaln the drtterent types of similitude. 7 L2 co4

b. Explaln tne dlmentlonal homogeneity with examples. 3 L2 co4

2of3



BME4O3

c. The frictional torque (T) of a disc of diameter (D) rotating at a speed O0 in
a fluid of viscosity (pr) and density (p) irr a turbulent flow is given by

T = D5N'pO[l^.*-1. Orou" this by Buckingham's - n rheorem.' 'l o'No

10 L3 co4

Module - 5

Q.e a. Define Mach number.
compressible fluid flow.

Explain the sigmfieahce

::::::::,,::,

of Mach number in 6 L2 cos

b. Derive an expression for velocity of sound wave in a fluid.
'!lll

8 L2 cos

c. Find the velocity of bullet fired in standard air if Mach angle is 30". Take
R - 287.14 llkg K and y - 1.4 for air and temperature of air is 15"C.

,l .,i r,,'

6 L3 cos

OR
Q.r0 a. An air plane is flying at an altitude of 15 km where the temperature

is -50"C. The speed of plane corresponds to Mach nurnber 1.6. Assume
y: 1.4 and R: K fbr air. Find speed of plane and Mach angle.

8 L3 cos

b.

'Sonic flow ,, ,,,,"',, 

].

':,:, """ ;ri,if,1e}

Define:
i) Mach Number
ii) Sub-Sonic flow
iii) Sonic flow

4 L1 c05

c. Mention the advantages and disadvantages of CFD
,l

!r*$S\,r 8 L2 c05

*****

,i.,:t .
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Note: 1. Answer any FIVE full questions, chp.oxifiS ONE full question from aitbh module.

2, M : Marks , L: Bloom's level, 
!;^.,(o;urse 

outcomes.

Module - 1 M L C

Q.1 a. Define cell. Explain
diagram.

the structure'and function of plant cell with neat 08 L2 co1

b. 06 L2 co1

c. Describe the properties and functions of hormones. 06 L2 col

oR.
Q.2 a. Discuss the properties and functions of nucleic acids in cellular processes. 07 LZ col

b. ons of enzYmes. 07 L2 col

c. Discuss the properties of vitamins and its supplies.
',l,,ulli.' 'l::

06 L2 co1

Module - 2

Q.3 a. Apply the knowledge of nucleic acid
applicat ions.

in DNA finger printing in forensic 08 L3 col

b. Dis"rrr whey protein and plant based protein as protein based food. 06 L2 co1

c. 06 L1 co1

OR

Q.4 a. Apply your knowledge of liPids and

biodiesel from lipids.
outline the process of obtaining 07 L3 co1

b. O"fr* vaccine. Discuss the mechanism of RNA vaccine for COVID-19. 07 L2 co1

c. Write a note on enzyme based biosensors. 06 L1 col

| -*o Module - 3

Q.s L, Compare human brain with computer's CPU. 07 L3 co2

b. Explain lungs as a purification system. 07 L2 c02

c. Write a note on dialysis systems of kidney. 06 L1 c02

OR

7 of 2

Define Stem Cell. Discuss the tlpes and application of stem ce lls.

Write a note on PLA as bioplastic.



BBOK4OT

Q.6 L, Illustrate the engineering solutions available for Parkinson's disease. 07 L3 co2

b. Explain heart as a pumping system. 07 L2 co2

c. Write a note on optical comection and materials used for lens. 06 LI co2

Module - 4'"',,r, "

Q.7 a, Illustrate the HBOCs and PFCs as human substituents. 07 L3 c03

b. theseExplain how the structure of shark skin reduces drag and how
properlies havc been applied to improve swim suit.

07 L2 co3

c. Explain the term GPS and aircrafts technology as bio inspired by bird fly. 06 L2 co3

OR
Q.8 a, Compare the uses o1'ultrasonography and sonars. 07 L3 co3

b. Discuss thc king fisher bcak shaped
and improve thc stability.

bullet train to the reduction of noise 06 L2 co3

c. Explain the term superhydrophobic and self-cleaning in lotus leaf effect. 07 L2 co3

Medule - 5

Q.e L, inExplain bioimaging
diagnosis.

and art ificial intclligence tcchnique disease

,':i1,,,1r',r "

08 L2 co4

b. principles of elcctrical tongue and electrical nose inExplain the working
food industry.

06 L2 co4

c. Write a note on bioengineering of Muscular dystrophy and oseteoporosis. 06 LI co4

OR
Q.10 t. Explain the process of biomining via n-ricrobial surface adsorption. 07 L2 co4

b. Describc the conccpt oIDNA origarni and irs rolc in bio-computing. 06 L2 co4

c. Write a note on self-healing bio-concrete and bio-mineralization processes. 07 L1 co4

:t**:*rF
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