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Modulc-2
', '3 a I.ising llr-rngc-KLrlta mcthod, solve 9]- *9--y't lirr x : 0.2, corecl to thlcc dccimal
dx- dr

placL-s. rvith initial conditions y(0) : 1 . y'(0) = 0.
I

It.o.irnclBaretwodistinctrootsof J,(x)=0,then Jl,,(crx):,(Fx)Ox=0 if o tll.
0

(07 Marks)

L.rprcss f(x) = 3xr - x2 + 5x - 2 in terms of Legendre polynomials" (07 Marks)

17MAT41

(06 Marks)

, . ....,til illlt,r

C.
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OR
Apply Milne's predictor-corrector method to compute yt} 4) given the differenrial ctlLrarion
r-l-. r--

= 
= 1 - 9J and the following inirial values:ox o\

y(0) : 1, y(0"1) : 1.1 103, y(0.2) : 1.2427,y(0:3) : 1.399
y'(0) : i, y'(0.1) = 1.2103 , y'(.0.2) =1.4{2illt y'(0.3) =1.699 (06 \Iarks)
With usual notation, show that

-)
-tL

(07 \'I:rrks)
\nx

a. i I d'' 1, ,rWith usr-ral notation, derive the Rodrigue 's lbrmuia P,,(*) = ;_-\--tx- - 1l . (07 \larks)
(2" )nt dx" \

Module-3
Irind tl-re bilinear. transformatinrr t"t l"t ,*p the points z : 0, 1, oo into tl-re points
w = -5, - 1,3 respectively. (06 Nlarks)

Derive Car-rchy-Riemann equations in Cartesian form. (07 Nlarks)

Eraluutc I --+---jz whcrc C:lzl= 2.5 by rcsidue rheorem. 1{t7 \larks)t g_l),(z+2,1 ,,

/1 \

Ir f (z) is a regutar tunctionof z, prove ,h" 
[# 

. 
i )Frrrl' 

= +lf '(r)l' . 106 .]rarks)

Discuss the transform ationW : 22. (07 N,tarks)

. o2'
Evaluate L -fu, where c is the circle ]z : 3 . using Cauchy residue theorem.r rz *l)(z+2)

(07 i\tarks)

17VIAT41

4,,{d.

5a.

6a.

b.

td. Thc'

b.

b.

den table:

Find the value of
b. In a test on 2000

bnd variance. (06 \larks)
bulbs, it was found that the life of a parlicular make, was nonrzrlly

distributecl with
bulbs likeiy, t

iverage life of 2040 hours and S.D. of 60 hours. Estimate thc nunrbcr of'
tbr, (i) more than2150 hours. (ii) less than 1950 hours,
) hours and but less than 2160 hoLrrs.(iri) nrore than l9

Cliven: i\(0<z< 1.83)= 0.4664, A(0. z < 1.33)= 0.4082 and A(0 <, <2)= 0.4112
(07 Ntarl<s)

is given by the fullowing table:A ioint probabilitv di
Y

x
*3 2 4

1 0.1 ,,Oit" 0.2

-) 0.3 1 0.1

Determine the marginal probability distributions of X and Y. Also trnd cov(x. \')
(07 \l a llis)

Module-4



OR
a. [)crivc mean and variance of the Poisson distributi
b. In a ceftain town the duration of a shower is e

What is the probability that a shower rvili last
(i) less than 10 minutes
(iii) betrveen 10 and 12 minr"rte s.

c. Ciivcn -

17MAT41

(06 Marks)
ially distributed within mean 5 minute^

(07 Marks)

tx\ | I I I "*

I I lslal*l;-rllll
-t-I l8l4(i) Find Marginatr distribution of X and Y.

(ii) Find E(X), E(Y) and E(XY). (07 Marks)

Module-5
A coin ivas tossed 400 tirnes ancl tirc heaci turnecl up 216 times. Test the hvpotircsis that tl,e
cirin is r,rnbiased at 5oh level of significance. (06 Nlarks)
lrivc clice were thrown 96 times and number 1,2 or 3 appearing on the face of the dice

.D]L 1 | F I r r - -T-l--f-'-f^-1
[o1]orvs the frequency distribution as follows:
No. of dice showing 1,2 or 3 5 4 J 2 1

Frcquency : 7 19 35 ),4 8
'l'est the liypothesis that the datz follow a binomial distriI'est the liypothesis that the

lt I 1.07 lor d l is s),
bution at 5% ievel

$'

ol sigurficance
(07 NIarks)

thc other hand tf hc
In the long run how

(07 Marks)

(06 Marks)

following LQ's : 70,120,1 10, 101, BB. 83. 95, 98, 107,
is that the population mean of I.Q's is 100 at 5% lcvcl

(07 Marks)
(07 Marks)

9a.

b

10a

C.

b. A ranrlom
100. Does this su

[",xplain : (i) Transient state (ii) Absorbing state (iii) Recunent state.

ltt!,r.s,1ll.: .}
, '::t'

't.'

\Y,
x\ 1lr0

.lr

1 2 1
-)

,,,0

0 1

8

1

4

1

tt

l 1

8

1

a
I

8'l

0
1{1'.r. :t

A strrdent's study habits are as lollrnvs:
Il'lrc studies one night. he is 700/o sure not to study rhe next night. On
clocs not study one,,night he is 600/o sure not to study the neXt night.
oftcrr does he srudy?

/ ') r\") 1\
3 3t

!rlIII
If p=l ; 0 ;l.findthefixedprobabiliilesvector.t-Lt::

lll^l

1nf ?

(ii) 10 minutes or more
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Note: Answer any FIVE full questions, choosing OIVE lull question from each module.

[t 2 3 -i.]ttlt -r -r -rl1 a. Find the rank of the matrix o =.1; 0 I i I (07 Marks)

t-i
[o r I -]l

b. Fincl the inverse of tlre rnatrix [3 ll 
urlnn Cru

Lr 2l

Ie -6 21;ll
c. FindtheEigen,valuesofthematrixl-O 7 -4i (06Marks)

L -a.]LL -a r 
_l

3 a, Solve by method
Modgle.2

ned co-efficient y" - 4y' + 4y = e*. (07 Marks)

b" Solve dJ- 2*-4!-y-gy:0. (07Marks)
dx' dx' dx r '

c. Solve y'n + 2y' * y :2x. (06 Marks)

2 a. Solve the system of equation by Causs elirnination method,
2x+y +42=12
4x+lly-z:33
8x - 3y + 2z = 20 (07 Marks)

b. Using Cayley-Hamilton theorem find A-r. given

[r 41A=l l. (07Manks)l) 1lL- "_)

c. Find the rank of the matrix by reducing in to row echelon form, given
[i232)tt

a=12 3 s !lt I (06 Marks)

Lr 3 4 sl

Nlodule-2".:. 

-

ilton theorem" (07 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

,2 
oR

4 a. Solve 
q{*y 

=secx tanx by method of,variation ofparamerer"
dx'

b. Solve y" - 4y' + l3y : cos 2x .

s2,,
c. Solve 691+ i79I + t2v = e ^dx' dx

,: ,riltlrlilrllrr.

.,,,,,:;,, r,.

I of2
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a" Express the following functio, ,ffimp function and hence ijnd r-lrftl] given

It.0<t<4 {orMarks)fttl=i-
l.s. t>4
Il-. '' Ib FindLi 
t-e 1' {ozMarks)'--ltl

(06 Marks)c. Find r[t..orutf. 
oR

a. Find l-fsin5t"cos2t] (o7Marks)

r,'l
b. I-ind Lle 'cos'3tl . (07 Marks)

r . [,- --a. ^^^,r" ^^^*] ;,,'S,|..if (06Marks)
U.".'"".J

c Frnd l-flcos3t.cos2t.cost].
,,r ,t .,. ,',.,,.,,,.

.,.'il:.:' MOdUle-4 ,,,..a

a. Employ Laplace transform to solve the equation yl'+ 5y'+ 6y = 5g:'

oivenw/0)=2 v'(0)=1"
7 a" Employ Laplace transform to solve the equatron

siven v(0) = 2" v'(0) = 1 "

7_t
If,Aand BareeventswithP(AUB) = -. P(A.B)=- and

84
P(A n B).

b FindLI
Ls(s +

_l
s + 3)1"

"l I I toTMarks)h FindLl-'---'--- 

-l

u' rtrru L 
Itr.tnlXs+2Xs+3)-]

c FindL'l ,.t15,=l (o6Marks)

grveny(01=f. y'(0)= (07 Marks)

:e respectively 600/0, 30o/o, l0o/o of the total nurrber of
of defective out put of these machines are respectively

2oh,3oh and 4%. An i leited at random and is found defective. Find the probability

that the item non machine C. (07 Marks)

(07 Marks)
q

P(A)= I find P(A). P(B)and
B

(06 Marks)

Prove thc iollowing:(i) P(O)- 0 (ii) P(A)=l- P(A)

r." * 
|

- Os + l3l ,. . , ,:r.-.

OR

8 a. UsingLaplacetransformssolve y" +4y'+4y=e', giveny(0):0, y'(0).=0' (07Marks)

f / \-_1I /^ r ^ \l :r /^ra\l "**. 
*,b. Find L rl losl 

t 
t t. (07 Marks)

c Find L [ ': -' l* r'[,-q ,6' l
[4s'+25] [l6s'+9]

I

I - (06 \larks)
t-

_l

Nlodule-5
(07 Marks)9 a" State and prove Baye's theorem. (07 Marks)

b. A shooter can hit a target in 3 out of 4 shots and another shooter can hit the target in 2 out of
3 shots. Find the probability that the target is being hit'

(i) When both olthem trY"

(iif Bv onlv one shooter. (07 Marks)
(i) When both of them trY"

(ii.t By only one shooter. (07 Marks)

c. If A and B are any two mutually exclusive events of S, then show that
p(n u Bl= P(A)+ P(B)- P(A n B). (06 Marks)

OR
produce resp(

b.

10 a. Three machines A. B and C
items of a factory. The Perce
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b.

2a.
b.

Note: lrrsrper any FIVE full questiotts,

Irr the mechanisnt sholvn in Fig. Q3, The crank

.. l.::;"
i.
i::].:tri::::l

t::.
'tlt,r

,,.1 ,r,,rM
il{li'." '11

'iiitl, ':':""lModule-2 ;;:10,,-:rr'

Q3, The crank ?,totatCs at 3000 rprp. Find the acceieration

Max. Marks: 100

ONE full questiott;.ftorr euclt nrodule,

(06 Marl<s)

(20 Marks)

!,iitrit:t"

Module-1
Dellne the following:
(i) I(inematic chain (ii) :g.r,tontr* (iii) Stmcture (iv) inversiou
(v) Degree of teedom i ': ,-"' :r" (10 Marks)
Describe with neat {igures,,two'inversions of double.slidei-crank mechanislt'1. (10 Nlarks)

1; ":itll' ''
OR

The length gf tlle'
the crank ris "1.00

With neat sketch,;explhin crank and slotted lever.quick retum motion mechanisrn. (02 Mar.t<s)

Draw a line diagraih:and explain peaucellielrpxact straight line mechanism. (0? i\{arks)
The length gf flib'fixed link of a crank aird.sl.btted lever mechanism is 250 urm and that of

I exptaln peaucelller.ig4act strarght lme mecllanlsm. (07 i\{arks)
link of a crank.,and.slotted lever mechanism is 250 urm and that of
Deternrine (i) Aiigle between extreme positions of slotted lever

(ii) I{atio of the time o
.:.:

the crank ris "1.00 rnm. Deternrine (i) Aiigle between extreme
(ii) Ilatio- of'the time of cutting stroke tb that of the return stroke.

Itt tlte mechanlsm sholvn in Fig. Q3, The crank ?lotatEs at 3000 rpm. Find the acceieration
of point C in magnitude and direction. Also"'ifind lthe angularlacceleratiou of link 3.

l ,Fig. Q3

OR

of the engine = 300 rpnl Pgsition of crank = 45o with inner dead centre. (14 Marks)

Module-3
Tlrc crank of an engirre mecltanism is 200 mm long and the ratio of connecting rod length to
tlte crank radiusi,is'4. Determine the acceleration of tlie piston when the crank has tumed
througlr an angle,,,Of 45o fi'orn the inner dead centre and rotating at a speed of 240 rpm
colnrter clockwiSe dilection by cornplex number approach. r (20 Marks)

:i:.1 1 of2

a.

4a.
b.



6a.
b.

a.

b.

c.

VIE42

. oR ,,J,.:.,, 
I7i

Explain ftlnction generation for 4-bar rnechanism. ,.;,,i*' (05 i\,rarks)
Design a 4 link mechanism, if the motion of input an'd utput links are gover.ped by a
fllnction Y:xr's and x varies f'orn I to 4. Assume 0 is vary from 30o to 120o ancl $ fi-or:r
60" to 130o. The length of the fixed link is 30,,mm. Use Chebyshev spacing ol'accuracy
points. - i' i;r ' 

(15 i\,larks)

State and prove law of gearing.
Derive an expression for path of contact.

. tt*+:&..I.

(U(r Vlarlis)
(t)6 l{arks)

(15 N{arks)

The two spui gears l9 and 47 teethrii'ei'in mesh. The rnoduleiisr6.s mm and pr.r*r,,1* angle is
20o^ Detertnine the number of pair in contact and the angle'tiirned by tlre largcr gclr rvhcn

Ba.
b.

one pair ollteeth in contact. (0ll il,larlts)

OR
Explain reverted ur''with neat figure. ',,,,

consists of a sunwheel (

'with neat figure.
ql (S), a stationary internal gear (E) anci 3An epicyclic

(05 Marks)

Identical pl (P) carried on a star shaped planet ca,iei (c). Tire size ot',iift..nr
., 

.i.i. i I

toothed such that the planet.carrier c rotates at { of the speed of rhe sun wheel... :.t., )

I!: $liry,m number of teeth on any'wheel is 16. The drilling torque on the surru,heet isl

5

- ..:-'J Vrr Llru i(rrl\'Iltwvt li)
100 N'm 'iDetermine (i) The number of teeth on diff*ent lvheels of train. (ii) 'l'orqLrc

',i:,.'

10

Ntlodule-5
The lollorving data reiate to cam profile in which the roller moves,with SHlvl dgring asccpr
and UARM during desCent. Minimum raclius of cam -- 30 mm, Itoller raciius - 8 rrun.
Lill :28 mm, Offset of the folloiver axis: l2 rnnr towalds righi, Angle ollsccrrr = 90o,
Angle of descent,, : 60o, Angle of ,dwell between ascent ancl clescenr = 45,,
Speed of catn : 200 rym irt counier clockwise direction. Draw the prof rle oll rlic citrl a1d
determine tl',e maiimum velocity and acceleration cluring outstroke u,rd ,"tr,r,., slrokc.

,, 1,,,,i 
oR ,. 

(20 i\,Inrr<s)

A st"tction valve of a a;l1rok9penot engine is operated by a symmetrical circular can.r with a
flat faced follower. Th6 details ale as follows, lift = ib mm, least radius : 20 mm, nose

, radius = 2..5 mm, clank angle when suctrioruntr" op*il;;ft;TDC = 4o, crank apgle when
',' sllction valve clgges'after BDC = 50o, Chm shaft ipee6 = 600 rpm. Deterurine rrraxirnu,r

velocity of the lalve ana its maximum acceleration and retardation. Also cleterrnine the
m_inimum fofce ixerted by tlre qniin'bs to overcome tlre inertia of moving parts u,e ighing
l)u gm. (20 Nlnrks)

j

:,r..jl

rl
i::il i::;1,n..

't:

.:i:.*;ir:ril'
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Applied Thermo
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Max" Marks: 10()Time: 3 hrs.

Note: l. Answer uny FIVE full questions,
2. Use of thermodynamic clnta hancl

a.

o

o.
d

a)

;ts
cdu
Zh
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tr@
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6 .:,>q:
bou
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e<

;
cz
!3

oo

3a.
b,

at 0.1 MPa.40'C" The maximum pressure is iimited to 6 MPa and the heat adtieti rs

1.675 MJlkg. Compute (i) The heat supplied at constant volume per kg of air (ii) Thi: ii,:rrt

supplied at constant pressure per kg of air (iii) fhe cycle efficiency (iv) The cut-o{"i"ritlio

(v) The M.E"P o[the cycle. (10 \l:rrr ;)

OROR
With the help of line diagram and T-S diagram, explain intercooling and reheating ii.r 1t:is

turbine CyCles. (10 \[,r'1is)(i'0 \[nr'lis)turbine cycles.
A gas turbine working on Bral,ton cycle receives air at I bar and 27"C . The air is

compresed adiabatically to 6"2 lrar with etficiency of the compressor being 88%" The ri.rel

has i heating value of 44180 kJ/kg and the fuel ajr ratio is 0.017 kg fuelikg air '[ire

efficiency of the turbine is 90%. Compiessor work (ii) Turbine worl< arrd

(1{) \t:,r'i;s}(iii) Thermal efficiency. (10 \t:ir'i;s)

Module.2
Explain the types of feed water heater using flow and T-S diagram. (10 \li'r"irs)

A turbine is supplied with steam at a pressure of 32 bar and temperature of 410"C' '[ire
A turbine is supplied with steam at a pressure of 32 bar and temperature ot'410"L' lire

steam then expands isentropicallV 
1o 

a pressure of 0"08 bar. Find the dryness llaction ri tiie
end of expansion and thermal efficiency of the cycle"

If the ,i.u* is reheated at 5.5 bar to a temperature of 400"C and then exl"riiiLd*d

State any 2 assumptions for Air Standard Cycle and otrtain air standard efficiency exprr,'ssion

for cliesel cycle (l0ll:rr'iri)lu! LlrvJvr wJvr!.

An air standarcl limited pressure cycie has a compression ratio of 15 and compression beuiris

the dryness fi'action and th0rrllrll
(10 1\lr,i'i;;)

Module-3
Define stoichimetric air, actual air, excess air and combustion effieiency. (08 l'trr''r;s)

Calculate the air-fuel ratio for burning of propane (C:Hs) with 130 percent theoretical aLr.

(08 1[r,r'ir .i)

5a.
b.

c. Explain Detonation in SI engine.

'g ONE full question from each ruodttle .

permitted

i of2
(04 \trri'ils)
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6a.
tl.

Wlth P-0 diagram, explain the stages of combustion in Sl engine. (08 Marks)

In a test on a 3-cylinder, 4-stroke IC engine with 22 cm bore and26 cm stroke. the foliowing
were the observations during a trail period of one hour"

Fuel consumption: 8 kg, Catrorific value :45000 kJlkg
Total revolutions of the Crankshaft: 12000

Mean effective pressure : 6 bar

OR

power (ii)
efficiency
on minute and

-: li

= 30"C i'

't':ttt:':t''L::'t'

Mechanical efficiency

.,'"f,,

Net load on brake : I.5 kl'.i
Brake drum diameter: 1.8 m, Rope diameter = 3 cm

Mass of cooling water: 550 kg
Inlet temperature of water :27oC
Exit temperature of water = 55oC

Air consumed = 300 kg,
Exhar:st gas temperature : 3l
Specific heat ofgases: 1.1

Calculate (i) Indicated and
(iii) Indicated

Also draw a heat

t 
"t&,.,-#&; 'f'

'*t "$

al"

ir.

C,

Explarn any I of a simpie vapour compression system,
(06 Marks)
(06 Marks)With a ne explain steam jet re ion.

A simp compression plant 5 tonnes of refrigeration. The enthalpies of the

(12 Marks)

(06 Marks)
KJ/kg of air. It is used to
temperature. The value of

(06 Marks)
(08 Marks)

[i a.

b.

9a.
b"

compression. (08 Marks)

OR
Explain the following: (i) Adiabatic mixing of air (ii) Heating and Humidification
(iii) Coolins and dehumidification, (12 Marks)(iii) Cooling and dehumidification, (12 Marks)

The dry and the wet bulb temperature of atrnosphere air at 1 atrn (101.325 KPa) pressure are

measured with a sling psychrometer and determined to be 25 and 15oC respectively.

Determine (i) Specific humidity (ii) Relative humidity (iii) The enthalpy of air
(iv) DPT. Use properties of table only. 108 Marks)

Nlodule-5
Derive an expression for workdone with ciearance volume. (08 Marks)

A single acting air cornpressor has a cylinder bore of l5 cm and a piston stroke of 25 cm.

The crank speed is 600 rpm. Air taken fi'om atmosphere (l bar and27'C) is delivered at 11
.:^- ^-,l ^-.^^--i^* ^-^ ^^^^*A;'.,- r^ +L^ l^.',

working fluid at inlet to the compressor, at exit of compressor and at exit h'om the condenser

are 183.19L{Jlkg,2A9.41KJ/kg and74.59 KJ/kg respectively" Estirnate (i) The reh'igerantare 183.19 lCikg, 2A9.41KJ/kg and74.59 KJ/kg t

flow rate (ii) COP of the plant (iii) Power requi ve the compressor and (iv) the

rate of heat rejection in the condenser. Assume that vapour is dry saturated at the end of
F^ffiflreeai^n (08 Marks'l

bar. Assuming that both the compression and expansion processes are according to the law

PVr25:constant and the clearance is 5%. Determine (i) Fower required to drive the

compressotr, assurning mechanicai efficiency as 80% (ii) The time required to deliver 1 m3

of air as measured at compressor outlet conditions, (iii) Volumetric efficiency. (12 Marks)

OR
l{} a. Explain the shapes of nozzle.

b. In a 2-stage air compressor, the work output is found to be 350

n: 1.3 and R IU/kgK. Find the intermediate pressure.

ri. 0lrtain an n for volurnetric efficiency of compressor.

x*rti**
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Iiourth Semester B.E. Degree Exa tion, Aug./Sept.2020
Fluid M

- #' - - 
'nu 

!rrr'

tth* *' _ .intrr,,lril,r,r,
.,,=, i -

$!
Time: 3 hrs. '"\ * 1 Max. Marks: 100

depth below the free surface are 4m and

N*ote: Answer any FIVE futl questions, choosing ONE futt question irom each module.

Module-1
I a. fixplain the following properties of fluids, state their units of measurements in S.l.

(i) Wcight density (ii) Specific volunre
triit Dvnamic viscosity (ir') Kinematic viscosity (08 Marks)

Lr. Lxplain the phenornenon of capillarity. Obtain an expression for capillarity risc o1-a Iiquid.
(06 Marks)

c. Irinrl thc kinematic viscosity of an oil having density 981 kg/m3. The shear stl'css a1 a pourt
in oii rs 0.2452 N/m2 and velocity grarlient althat point is 0.iper second. (06 Marks)

OR
2 t. \\ lrrrr do you understand by

{i) total prcssure
{ ii } ccntre ofpressure
tiiit gaugc prcssurc
( ir ) vacuum pressure

b. A circular plate 3m diameter is immersed i

onc facc of the piate and
c. A position of 15696 kN

through a distance of 8r

angle 4o. Find meta centric height of the pontoon.

Module-2
3 a. [)istinguish betwecn:

r i t Stcady flow and unsteadv flow
riit I nifonn and non-unifonrr flow
(iii ) I.aminar and turbulent flrrw

b. Dcrive continuity equation for the 3-dirnensional flow in Caftesian coordinates.
c. -l'hr: 

:,trcam function for a two dirnensiona[ flow is given by V:2xy. Calculatc
at llrc point P(2, 3). Find the velocity potential function (r.

(06 Marks)

(06 Mark9
(08 Marks)

the velocity
(06 Marks)

OR
a. \\'hai is pitot tube? I-low wili you clctermine the velocity at any point with thc help of pitot

tuhe'.) (06 Marks)
b. A horizontalventurimeterwith inletdia20 cms andthroatdia l0 cms isuscd to measure the

l'iou oloil of spccific gravity 0.8.'fhe discharge of oil through venturirneter is (r0 lit/s. Find
Lhe rcading of the oil mercirry differential manometer. Take Ca: 0"98. (08 Marks)

c, A pipc oIdiameter 400 mnr can'ies water at a ve{ocity of 25 mls. The pressure at tire points
r\ anci B are given as29.43 N/cm2 and22.563 N/cm2 respectively. While the ciaturnhead at

i\ arrd B are 28 m and 30 m. Fincl the loss of head betrveen A and B. (06 Marks)
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Module-3
5 a. Denvc I lagen Poiseuille equation for laminar flow through a circular pipe. (10 \,tarks)

b. Al oil of viscosity 0.2 NSAI2 antl specific gravity 0.81 flows throulh a cilcr"rlar pipc of'
diameter 75 mm and length 250 m. The rate of flow of oil though the pipe is 5 lps. Iiincl the
pressure drop in a length of 250 m and the shear stress at the pipe wall. (10 \rarks)

OR
6 a. Det'ive Darcy-Weigh Bach equation tbr a fluid liow through a pipe. (10 lrarks)

b. Determine tLe rate of flow of water through a pipe "i;i";;;;20 cms and lcngrh -50 m
when one end of the pipe is connected to a tank and tire other end of the pipe is opcn to rhe
atmosnhet'r.:. The pipe is horizontal and height olwater in the tank is 4m abovc rhc cr'rrrlr: ol'
the pipc. Consider all minor lossi-'s and take coetficient of fiiction f - 0.009. (10 \rarks)

7 a. Delrne: (r) Drag (ii) Lift (iii) Stream line bodl
(iv) Bluff body (v) Displacement thickness (10 )rarks)

b. A flat plate 1.5 m x 1.5 m moves at 50 km,hrin stationaryairofdensity l.l5 Lg rrr' lr rlrc
coelficients of,drag and lift are 0.1 5 and 0.75 respc'ctively. derermine:
(i) thc lrlt lorce tii) rhe drag forcr'
(iii) the resultant force (iv,) power requirccl to keep the plate in motion (10 uarks)

OR
8 a. Deflne thc lerms dimensional analysis and model analysis. (04 ]tarks)

b. What arc the methods of dimerrsional analysis'i Describe the Rayleigh mcrho,i trt rlic
dilncnsirrnll analysis. (u6 \t:rrks)

Moclule-4
7 a. Define: (i) Drag . (ii) Lift

dirnensional analysis. (06 rltarks)
c. Usirrg 13Lrcklingham's n-theorenr. show rhat the velocity through a circulal orillec i: giverr

ln .. I
'!)

where H is the heid causing the flo#i D is the cliamerer o1. the
L11 pvHJ

otificu 1t is coefficient of viscosity, p is the rnass density and g is accelerariorr drLe ro
gravity. (lo Nrarks)a -'J 

t:,.. :,.,:, \rv lYrarIK!.,

Module-5Lt

a. Dellrrc the lollowing terrns:
(i) Intemal energy . ',i , (ii) Enrhalpy (iii) Mach number

r (iv) Subsonic ,.,,,,," ,ilr, "'' (v) Supersonic (10 Marks)

( I t) .\,t:t rks)

OR
l0 a. Irxplain the necessity of CFD. Mention its applications anci limitations. (l0.vrarks)

b. Find the Mach number when an aeroplane is flying at 1100 km/hr through stiil air havrng a
pressul'c of 7 N/cm2 and temperature -5oC. Wind velocity rnay be taken as zero 'l'ake

b. A PI'ojectilc travels at speecl ol 1500 l<rn,ftr at 20oC tcnrperature and 0.1 MI,a rrii pri:sur.e.
Calculatc the MaCh number and Mach angle. Take y : 1.4 lbr air ancl R : 287 J/kcK.

(10 \Iarks)

R'- 287.lzl J/kgK. Calculate the pressure, temperature and density of air at stagnation poir-rt
on the nose of the,plane. Take y - 1.4. (10 Marks)

" ***i<*
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Fourth Semester B.r',. Degree

Time: 3 rrrs. 
Machine Tools''

17ME45B/17ME8405

Examination, Aug./Sep t.2020
and Operations

N4irx. Marl<s; 100

(0lt N'larks)

(08 N{arks)
(0,1 NIarks)

(10 N'Iarks)

(10 \Iarks)

(()tl \{arks)
(()tt \Iarks)
(04 )'Iarks)

(0tt \'Irrks)
rrilling operatious.

(Oti NIarks)
(0,1 NIarks)

(()tl NIarks)
(0tl NIarks)
(0,1 Marks)

t\rtte: ,4nsrtter (tn)t FII/E Jitll questions, cltoositrg ONE.ffull queslionJi'etm etch module.

1a.
b.
C,

l'loclule- I

De linc l[ur:hinc"fool. FIou'n'racirine tools alc classitlccl?
\\'ith a ucal skctch, explain tirc spe cification ot'lathc.
Dilbrentiate bcnveen upnrilling antl donn nrilling.

OR
Dlur,v a neat sketch ol'a latirc and bnefly explain its par-ts.

f)rtru, a neal slie tch of a clrilling machine and cxplain constructiott.

N{oclu le-2
List out the dil'fbrent types o{'n-iolior-rs in nrachilrc'tool.
Diflerentiate lrellveen sherper and pliincr machine tool.
Explain brictly about the etfbct o1'nrachining parittnetc'rs.

OR
List out thc clifltrent lathe olreruitions. Explain any two ol'them.
List oLrt the difl-crent milling opreratiot'ts. Ilxplain Gang-rr-rilling ancl End

[:xplain the rvolking principal of cylinclrical grincling machine.

Motlulc-3
13ricfly discuss tlie chiiractcristics of cutting tool rnaterials.
With a neat sketch, explain the geometry of single point cutting tool.
Mention 1hc tirnctions of curtting fluids.

Ilncfl.v crplain the nonrenclaturc of clrill bit with a ncat sl<etch.

List out thc clillcrcnt type s olcuttins flirids. Erltlain any two olthenl.

2a.
b

3a.
b
C.

4 zt.

tr'

5 a.

b.

6a.
oll

i-isl out thc tlifltrcnt typcs ol'cutting tool nraterials. Explain H.S.S. and cemeutecl carbicle.

Lr.

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

Ilodule-{
7 tt. tlric{ly cxplain the cliftbrcnt typcs ol'chips lbnlecl ciLrring trctal crttting process. (08 Marks)

b. Draw a lterchatrt's circlc diagraut, utelrtion its notatiot.ts nticl statc its assltnrptiotrs. (0tl Marhs)

c. The lbllow'ing cletails rclatcs to an ortirogonal cLtttirrg ttperation. Feecl : l.25mrll/rcv, chip

lhickness : 2ntnt, rakc angle of tool : 10". flalcr-rlate thc chip thtcl<ness rtitio and shear

anglc.

lo1'2

(04 Marks)
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OR
Explain orthogopal ancl obliquc clttirlg itl tnetal cr-rttilg process.

With a neat sl<etch, explain ucchatlics of drilling operatiotr'

I7NTE45B/17MII84O5

(0tt llarks)
(06 NIarks)
(06 NIarks)

1()tt NIarks)
(06 \Iarks)
(06 NIarks)

8a.
b.
C.

9a.
t.

c.

Indcx 87 clivisiot-ts olt .i \\'orl( piccc t-tsiltg ctr indcxrng.

Nlodule-5
Dcllnc tool u,caL. Explain tlic lbrtns ol'tool lvcar" (0tt \Iarks)

Irxplain bric{1y'abor-rt clrflcrcnt choiccs to ntinimizc thc cost ol'trrol lrfc and procir-rctiotr time.
(06 NIarks)

A 50ur1-r bar of stcci was tirrnccl at 2,34rpnt and lortl lailLrrc occunccl altcl' 10rt-rin 
-l'hc 

spced

u,as c:hitngecl to 232rpm anr-l tlre torrl luilecl rtr (r0ntin o1'cittting tirlre" \\/hat cr-rlling speccl

shoLrld bc uscrl lo oblain ]0rnin o1-tool lrli'l (06 llarhs)

oR
l0 a. Bricfl,v cliscuss aboLrt tlrc c1-ibct of cttttittg palamctcrs on tool lili:,

b. Ir,r;rlain the Ta1'[or''s tool lilb cqLration

c. Brielly erplain thc tool rveal'mechanistns.

,k * *r*,*
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Fourth Semester B.E. Degree Examination, Aug./Scpt.202O
Mechanical Measurements and Metrology

Time: 3 [rrs.

OR
6 a. Illustrate the principles of Intcrfbrometly u'ith sketch.

b. Explain the latest Trends in Mctrology.
c. State the advantages and applications of co-ordinate treasuring tlachine.

Max. Marks: 100
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liote: ,4nstver ont, FIVE Jatl questiorts, t'ltoosittg On'E Jfutt question Jrom eoch motlule.

1 a. De finc N{etrologv, Whar alc,tr" oti"tl#Hletrology ll'onr IndLrsu'ial point of view?
(08 Marks)

L.rplarn the rrccessary sketch the irnperial standard vard and highlight the signi{icance of
Airl' ;roints. (06 Marks)
\\Ihat carc should bc taken fbrthe 1\4etrological Instnrr-ncnts in thc laboratory? (06Marks)

OR
2 a. Tlircc l00utrn cncl [rars are u]easurt:d on a lcvcl cornparator by iirst wiring thenT together and

contparing r,i,ith 300nll bar'. Thcre \,vas error ol'0.03 mrr and tht'cc trars together have total
en'or of 0.06.hrni lcss than the standarci bar. Bar A is 0.02nrm longer than bar B and

0.025rnnt lonse r than bar Cl. Determine actual dimensiorts of a1i end bars. (08 Marks)

b. Explain with an cxantplc for optical Instrument tbr angular rre asulemonts. (08 Marks)

cr. Describe with a neat sketch wringing phenomenon of slip gauge. (0,1 Marks)

Module-2
3 a. Dcflnc a fit. Explzrin the types of thc fits.

b. Explain thc holc basis systerl and shaft basis systen't

c. Write a short notes on Geornetric Dimensional Tolcrances (GD and T)

OR
4 a. With a neat sketch, explain .lohansson Mihrokator.

b. Wh:rt are compilrators'/ FIow do they differ fiorr-r measuring lnsttuments?
c. Diflerentiate rneasuring instruments, gallges and comparators.

Module-3
5 a. Explain tlre two wire method of ureasuring the efT'ective diameter of the screu,.thrcad.

(08 Marks)

b. Dcrive an explession tbr the Chordal thickness is rneasurecl by r-rsing gear tooth vemicr
calipcr. (08 Marks)

c. With a sketch show thc temrinology of spur gear. (0,1Marks)

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

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

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

I of2
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\lodulc--1
7 a. Defirre Measurer.nent. With trto.L Oifg,rr-Iplain thc u'orking principle ol Ce,eriilized

measurclrlcnt systcm with exaniple ' ,, .,-.- 
(08 Nlarks)

b. Def,,e an lrn-or. Hou, the errors in r.neasurerlents classified'l Cive the teasons fbr cach type

oi'Et'rot's. 
(06 \lrtrks)

c. Wirat are transcir-rcers'l List or.rt aclvantages and disadvantases of Mechanical transiiucer'
(06 Marks)

()R.

g a. Explain t6e inherent problems obser:vecl in n:echanical t1'pe intermediate rnoditying clevice'
(06 Nlarks)

b. With a skctch cxpl;.rut thc constnrction ancl iLnportant piirts of a catl"rode ray oscilloscope'
(0ti N'larks)

c. with a block diagratr explain the geucral tclctlrctr-Y syste ln. (06 Nlarks)

Nlodule-5

9 a. Expiairr tire u,orting principles ol'h,vclraulic clynomctcr lirr torquc t]lcasr:renlcttts (0tt Nlarks)
/n( N[ o rlr c\

b. Sketch and explainlhe ri'orking of a pirani gauge' (06 Marks)

;. Explain rvith sketches u'orking of Proving ring' (06 Marks)

OR

10 a, Statc thc laws of thcrrlocouple s' (04 Nlarks)

b. Explain the construction and working of optical pyrometcr. (08 Marks)

c. Define gauge lbctor. Expiain the Wheatstone bridge alrangclllcrlt for strain meastlrements'
(01i Marks)

x*x**


