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ffiZ ther ports B, c and D ol'questions I und

2, uttempt finy two Purls.
the columns of Level of Bloom's

Levels of
Bloom'sQuestions

Deline Air stnndsTtl cycle. Exltlnin the assutttptions .ftsr the nnalysis

of. air stnnd a rd cty cl es.

Deriae the expression of Air stnndard Efficiency and Mean Effectiae

pressure fot' Diesel Cycle.

a,u,i-rtrura iese,l c,vcle htt.s c<ttttpressk.tn rtttitt rt'14:1. 'l'he cut

olJ'tukes ploce ut 69{ oJ'the stroke. The initial condilion c.('the uir

trserl in the c;,*cle is I bar'. 292 K. Calculile -

{i) ('u{ ttll lltttirt
(iil Nel v'ork tlone pe r kg o.l'uir
iiil Thernrtrl Eff'iciencv o/'the cycle

;l,hte 
minimum pres.tlre und temper"ctture. in un Ollrt qrle are 100

kllu nntl27"(.'.'t'he aryruunt r{'heat aclde.d lo lhe uir per cycle is 1500

kJikg.
(il ietermine the presstres drul temperatures ut ull points ttf'the air

s t andur cf () t l t t cs,c le .

tii.l Alstt culrulette lhc therntol

cornpressiort rctlio o/ I l .

e/licie ncs' o.l' the c.Y'cle .fitr a

'l'ukr: lbr ui" ; c,: {).72 klikg K'dlfi

.t"r.,.*ll

The efficiency oJ nn Otto rryle is 5t)% nn'cl y

coulpressi0n rntio?

Deriue the expression of Air standard Efficiency and Menn Effectiae

presxtre for Otto CY cl e.



2,C

A,*.,\w of 250 '11,111,t b(1re and 375 tltln strok,e Tl()rks 071 otto Cycle.

The t:lenrartce ao1*me is 0.00263 m3. The initial presx,Lrc and

temperatt,tre. are 1 bar rtnd SA'C.lf tlrc rr-raxintutttpl'ttssttl'e is limited

ttt 25 har, fin.d the.fol.lorning :

(i) The air standard efficienq of the cycle'

fiiJ The mean effectiae pressure for the cycle '

Asst#ne the. icle.a.

Annlrlse thc cowtparison between Otto Crlcle, Diesel Crycle and Dual

cycle ftx' szlme cotilflression ratitt.
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N"t.. - 1. St"d.rtr. *e nequireo to focus on question and marks columns only.

2. ln Unit I & lI, (iuestion A is compulsory and attempt any two from B' C &
Levels of
Bloom's

Unit - I

Define the Newton's law of viscosity and Pascal's Law'

Applying

ff,e rp... Oetween two square flat parallel plates is filled with oil.

Each side of the plate is 60 cm. The thickness of the oil film is 12.5

mm. The upper plate, which moves at 2'5 meters per sec requires a

force of 98.1 N to maintain the speed. Determine:

(i) the dynamic viscosity of the oil in poise, and

(ii) the kinematic viscosity of the oil in stokes if the specific gravity

of the oil is 0.95.

Applying

A vertical gap 2.2 cm wide of infinite extent contains a fluid of

viscosity 2.0 N s/mz and specific gravity 0.9. A metallic plate 1.2 m x

1.2 m x 0.2 cm is to be lifted up with a constant velocity of 0.15

m/sec, through the gap. lf the plate is in the middle of the gap, find

the force required. Neglect weight of the plate'

n dlfferential manometer connected at the two points A and B of two

pipes as shown in fib. The pipe A contains a liquid of sp.gr. =1.5 while pipe

B contains a liquid of sp'gr. =0'9. The pressure at A and B are l kgf/cm2

and 1.80 kgf/cm2 respectively. Find the difference in mercury leveljn the

'n:'==1 '?st rcmz

I
^_C.o m
I
h-t--

.-. ,,,*.
L - :.9-)\.=- -. 7

Pe ;A.,ii kgt lcmz

differential manometer.
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Max h'larks: 40Senr- 4tl' scm
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ffi) ancl (d) ut eacir quLr$1r01'1.
(.oue - n\t-r r1:i,$:-r' ' I :;;;;\.:';i;i;tr qur:sri*n
vTffi;pt lrll qrrestiorl' Part:" (rll ilIC c{rrlll'ttll} '
Llt:ile - I10i?41 3((}1li

l.tvcls tif
l}ltrurn's

tax{ll'}L}n1!

{ lruly"zitr;,

Anall'se irncl explain tc[sile' compr*ssive' sltt*itr antl vtllunretric stt:ain'

uutcd to axiitl

lirrces shorrn in thcr t,is,;r*. t,i,,|l tlrc totlrl rl(}ngaliQn rll'rhc bar' N'loclulus' uI'

elastiuitr t'l'brltss 1t)t) (iN'rn;

JSFfiI

t.'ri,r!ittr:

{'re:ilirrg.
L)erive an expression for stress and elOngation prodrtcetl in a bar due tt) its

sell'-rveight.

Arraly'- z,irtgAnalvsc and tiescrihe ths stress-strain plot of tluctilc lnaterial' Alstl r'vrits

shofi note$ on Yr-rr,urg's mcxlulus, rnodulus of rigidiry and bulk modulus'
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;\ strcl har is 90i) mm lnng; its two ent{s nre,{(} mrn antl 30 mm in tlialneter

nnd tlre lengh of each rnd is 2fi0 mrl.'['he midtll* portitxt *l'1]r* hnr is 15

mm in dianreter untl 500 ntnr loug. ll'th* hilr is suhlr.*tr:tl lr: an axial t*ni;il*

Ioad i"rf l5 kN, tintl its l.r;ttal $.xtriilsi$n.
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l;*r xhe hilr shnrvn in Figure. u:rL'.ulRLc th* reactirn pnrdueecl by the lorver

suppol"t *n the har- 'l'ake I.:l'.,.200 $Ninr" f inrl illso the stresses in the hars.
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: "i) Dcrrive an expression ftrr elongation in case of a taper rod. E
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Class Test: I Session: January- June, 2023 Month: April,2023
Semester: IV Subject: Kinematics of Machines

Code: 8037415(037) Time Allowed: 2 Hours Max Marks: 40

Note: - Part A of Ouestion I and Ouestion 2 is compulsorv. Attemot any Two Purts out of B, C and D in
Ouestion I and Ouestion 2.

a.
No Questions Marks

Levels of
Bloom's

Taxonomy
CO

Ouostionrl,.

1.A
Analyze the difference'between absolute velocity and relative
velocity with suitable examples. 4 Analyzing col

1.8

Figure shows a mechanism in which g4=QC=100mm,
4g=QB:300mm and CD:250mm. The crank OA rotates at
150rpm in the cloclrwise direction. I)etermine the (i) velocity
slider at D (ii) angular velocity of link QB.

of

8 Applying col



1.C

The mechanism sho.wn has dimensions of links as follows:
AB:DE=I50mm, BC=CD=450mm, EF=375mm.Crank AB
makes an angle of 450 with the horizontal and rotates about A in
clockwise direction at a uniform speed of 120rpm. Lever DC
oscillates about fixed point D which is connected to AB by a

coupler BC. The block F moves in horizontal guides, being
driven by link EF. Draw velocity diagram and find: (i) Velocity
of block F (ii) Angular velocity of DC.

8 Applying col

'-v

1.D

A sirnple band brake operates on a drum of 600mm diameter
that is running at 200rpm. Coefficient of friction is 0.25. Brake
band has a contact of 2700 one end is fastened to a fixed pin and
other end to the brake arm l25mm from the fixed pin. The
straight brake arm is 750mm long and placed perpendicular to
the diameter that bisects the angle of contact. (i) What is the pull
necessary at the end of the brake arm to stop the wheel if 35kW
is being absorbed? What is the direction for this minimum pull?
(ii) What width of steel band of 2.5mm thickness is required for
this brake if maximum tensile stress is not to exceed 50N/mm2?

8 Applying co5

Question 2 1

I

2.4 Explain meaning of self energizing brake with suitable example. 4 Remembering
-tVcos

2.8
Derive an expression of frictional torque in conical pivot bearing
with the help of suitable diagram.

8 U ndcrstauding cos

2.C
Derive an expression for ratio of belt (band) tensions in tight
and slack side of band for band and block brake.

8 Applying co5

2.D Explain Prony Brake Dynamometer with suitable diagram. 8 Remembering co5


