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Time: 3 hrs.

l,

Fifth Semester B.E. Degree Exami , Dec.2018/Jan.2019
Dynamics of
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Note: Answer any FIW full questio4;ffiosing ONE fuU quesffiA".from each module.

, .t,, . c1ift*::r1i::i;::lw _ "..'-.
" . hMod.rta-l h-rdd 

"

a. State the condition for static 6qi5:librium of a body subjected to a system of
i) two forces ii) threg@rCbS iii) member with t-vyp forces and a torque. (06 Marks)

b. For the 4 bar mechaniqm shown in Fig.Q.l(b), fin$:ffibrrequired torque Tz and various P in
forces on the links for ihe equilibrium of the systenii# (10 Marks)

-&^ .tu*.' Hryr= 2oooN

,:,T;e'u, ' 'rY';;;;;-,,
=Fig Q,.1'@); ft3* zA0 wvvt

;"=,. 4- *\- t,oo 11 e.ec 3flowfi

'*' "" t 
- 
-,.;",; *kh

,J.n" rrp - i* # s*#" :,* OR q"'tq,

a. Explain D'Almerts prin$p$kand state its siffififfi.
M

a. trxplam D'Almerts pnncJp{psano state lts slg4kn@4lue. ** (04 Marks)
b. [n a vertical doubli uqtind steam ergire*gf,fl connecting rod iq * ti*m the crank. The

runs at 250rpm,1trff is 25kN when the crank
has turned thror+$ an angle of 120o, top dead centgp,

Er _!:+"

i) Thrust in the connecting rod \ ,

ii) Pressrrre on slidebars , &* , "-" ,iii) ,.T tial force on th@rffipin ;
iv) *ffifust on the bearinff!=:=. ''. ,,s

u,f- Modute+2, 1:,,
6;,:=1476u, do you r"eam,*iWatic and dynamiqbalancing? (04 Marks)
b. 

'A, 
B, C and D aljp't masses canie!-Str, a rotating shaft at radii 100, 125,200 and 150mm

respectively. {Fhe planes in which ttre masses revolve are spaced 600mm apart and the mass

of B, C andFmie 10kg, 5kg and"% respectively. Find the required mass A and the relative
angular settin$b ofthe 4 masses,,so that the shaft shall be in complete balance. (t2Marks)

OR
A four crank engine tffi ttre fwo outer cranks set at 120o to each other, and their
reciprocating masses 4p.e each 400kg. The distance between the planes of rotatidn of adjacent
cranks are 450mm*'?*50mm and 600mm. If the engine is to be in complete primary balance,
find the reciprgffiipg mass and the relative angular position for each of the inner cranks. If
the length of effHh,rcrank is 300mm, the length of each connecting rod is l.2m and the speed

of rotation is 240rpm. What is the maximum secondary unbalanced force?

rriri$t$r{1,:,

'[a;;];::tt '

iii'

,,r,iili,i;a$tt i:i:t'

nery

tuWN4ax. Marks: 80
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5a.

b.

Explain the following terms
iii) Isochronism iv) Hunting.
A porter governor has equal arms each

-i:. dE

15ME52

ii) Sensitiveness
(08 Marks)

pivoted on the axis of rotation.

(08 Marks)

Each ball has a mass of St<g ana the mass o4hn-c6ntral load on the sleeve is 15kg. The
radius of rotation of the baliis 150mm whqn the.'Eovernor begins to lift4nd 200mm whenradius of rotation of the baliis 150mm wtrg,g the-€overnor begins to liftqnd 200mm when
the governor is at maximum speed. Find,$& imum and maximu5ffi, *d,k.^,,:Lr:
of speed of the govemor. !,{Ut:,]

maximu$ffiffi, *d,H.*T[T

k 
t "'bn ';

6 a. With neat sketches, explain the,g#of gyroscopic coupleg_nffiring, pitching and rolling
of a ship. .*.=.='*6[t 

\nr:i; (06 Marks)
b. An aeroplane flying at 240kifi/h#furns towards the left Snd.eompletes a quarter circle of 60m

radius. The majs olthe rffiq*ttlftine and the propelleJ=ffi#he plane is 450kg with a radius of
gyration of 320mm. f"4g_ effine speed is 2000 rpffi,g.,lockwise when viewed from the rear'
Determine the gyrosc$fuociupte^on the aircraft ffi its effect. In what way is the effect
changed when the;l&J ...,:.- 

dr

i) Aeroplanffir$towards right ..q,'=+
ii) Engin+,ropt# clockwise when vi@". om the front (nose end) and the aeroplane

turne$-Qfu.ind right. ,, "'""' (10 Marks)
.d "e"

7 a. Addtk&llowing harmonic *otioryTifui-catty and cffidffie solutions graphically:
Xr = 4 cos (wt + 10') :*, .rdei
xz= 6 sin (wt + 60') --**r. 

' 
, *. ,f "* . l$r=*' (08 Marks)

b. Find the natural n'e6uenffie system shokl ry rle.Q.z(t) usinffiirgv *.[&h,.u,
iq,. 

-d.
-W- =

: !$Ld \J.\nJ^ )

, -$I 'i X*u*.::,*:Vn8 a. Find the natufH&quency of the q6da shown in Fig.Q.8(a) using Newton's method.
ffi 't'- t:* 

(08 Marks)
'Y"'b

'-l
t-h"'4'r {i ffii;ql*' ;"qi- FflHp.7(b)fl'*+r''Y \;q* W'

qtu

"* lfl "-...-'ti."OR

d

j' .,,. 1:::t-=:;ns
'.... , . ]

.&,v
-{_

.=

.':::*iffi
Fig.Q.8(a)
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-d' =

"-uv
Find the natural frequency of the system shown in Fiog*.,&&), K: 2 x

* ""'"j

,o F l(1 [ ","W@d I wrq,

I d k.ffi",,# L sdrt'Y

'& L-l d

* *_ Fig.Q.8(b), ,i;*iiiiii4

{"

Module-5. 
"t.o Module_S

-:5&
ditrerd$fr*i equation for a spring n{5ss damper system and
th e +'f fi *ip ally damped cond ition-,"-P*W

Sd\

*htunping coefficient .:,:, 
d

b.

15M852

105N/m,m=20kg.
(08 Marks)

obtain complete
(08 Marks)

9a.

b.

Set up the
solution for
Determine:

the machine

LF

q_-*iN }ffi&Sji+}iq.-
It

.W
1 :;

i) Criti

b. A machine o one ton N ac

1500rpm.*To,feduce the effects;dvffition, isolatorqaikubber-having a static deflection of. *"_-r---t{"-
2mmup@fhe machine load estimated drnfuffictor of 0.2 are used. Determine :

i) l"ffir o transmitted to
ii) Astiplitude of vibra.till, .f\IllPlrtuu(i uf vlur4.lllr*$-1.*tr Lnv urcv[urv dt.,

ili sptrase lag of the tril!*tffiteA force withqr.rryect to the extemal force. (08 Marks)
ns I *fl$

*{ R. 
i {'*-*tF*

rl

,q;tt+,h
I .d;,. P
!i..i#'+

r,i" js.

,.. d
....'"..,,}.
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ffi$ffiffiffi

"%l 
dd%"$Y"d oR ffi dk2 a. Explain in brief D'Al"*ffi principle and stafie.ffi if is used. ffi#k

ffifo,r) Accelerationgf $Wflyrheel whfugfups mass of 100 kg and radius of gyration of
d,*"" 500 mm, *il%F" power of the e1r$ine is 100 KW. (10 Marks)q{$$}r'} * .# -

Bl o'qmlle"* a ',\
,w- # ' .w*klodule-2

m ofthe mechani
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*.W g\ *k*'elt!..,*rc* cD\# lti*.dy# *^ffi'*-

*fo * -ffi Fig.Ql(b) dffit' (loMarks)

b. A horizontal gas engi
Explain in brief D'Alemffiffi principle and st@i@ it is used. dfrzuv (06 Marks)
A horizontal gas engiqBdr_itnning at 240 rpry hasHbore of 500 mriiahd stroke of 600 mm.
The length of connecti[$ rod is 1.2 m*aiafiffiass of reciprocating parts is 200 kg. The
difference betwegn dfiving and back pr6ffi6"is 0.4 N/mryfowhen the crank has turned an

T.gl" 9_f 
60: frfft$E * dead center. ffiglpiting the affectWpirton rod, determine:

(,) Net for&Mthe piston or plpqpffiort. .e

(ll Th.rp"ffi". connecting *ffi **_;*-(iiD Prffirfre in the slide barffi(iiD Prd,sprfre in the slide barffia ,"*q
(i") -ffiffintial force on thffidi< pin W
(v) w{prust on the beariffi r @(v) 'ssrunrust on tne Dearqgs& , , @

.(vip Turning movemqnQffihe crank shaQfu

ffi,i) Accelerationgf $r&flflyrheel whffihs r

..*.v 500 mm. whiliXthe Dower of the erifiirie is 1

(vrp Turning movemgffiS-ffithe crank

'w$Flodule-zr\F
A rotor
Mass Mapitude (kg) Radjud*(mm) Angle (degrees) Axial distances from

1't mass (mm)

I
2
3

4

9kg s"7ke W
8kF dP

6ffiM

{*T-100 mm
F" l20mm

140 mm
120 mm

00

600

1350

2700

160 mm
320 mm
560 mm

f the shaft by two counter lnasses located at 100 mm radius r and
x I and )- and midwav of 3 and 4- determine the masf

and revolving in
magnitude of the

(16 Marks)
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oR dqEEtr
A four crank engine has two outer cranks set at 120-e#re4h other and their reciprocating
masses are each 400 kg. The distance between p@6Es"kif rotation of adjacent cranks are

450 mm, 750 mm and 600 mm. If the enginp j&ffi be in complete balance, find the

reciprocating mass and the relative angular pdmYr for each of the inner cranks. If the

length of each crank is 300 mm, the length o&fifi"connecting rod is 1.2 m and the speed of
rotation is 240 rym, find maximum seconffiUn%ahnced force. ,mM (16 Marks)

d-q*k Y d:dee'itu&Uffite-s Y)
5a.

b.

6a,

Definethetermstabilityandsensitffiofagovernor. i{r- d (06Marks)

In an engine governor of the por@Mfub, the upper and lowe&nlmrs are 200 mm and 250 mm
respectively and pivoted on tkp&mrffof rotation. The maffidFthe center load is 15 kg, therespectively and pivoted on tffiWff of rotation. The maffi@Bthe center load is 15 kg, the
mass of each ball is 2 kg ffiffition of sleeve together wffh a resistance of the operating
gear is equal to a load of 25*IWht the sleeve. If the lrr.nitfng inclination of the upper arms toEvil rD vL|u4r rv @ fvau .rJi#"#^*'4i rrw or

the vertical are 30o anf,u4ffpfind taking friction i
ffi{" W

with neat ,u",ffihin the affect "Mpic couple on steering, pitching and rolling
of a ship. *\@ 

* Wffi (08 Marks)

nt, range ofspeed ofthe governor.

ryM* W" (ioMarks)

ying at a speed of 3p0 &mph takes right turn with a radius of 50 meter. Theb. An
and propeller is 5ffiffi and radius of gy1ffion is 400 mm. If the engine runs
clockwise direffi when viewed froffidil end, determine the gyroscopic
: its effect on thiiairoplane. What wffi$the effect, if the aeroplane turns to
ght? ,\ * * ffifo jq$ (08 Marks)

lffisffi f-e|ib- ' d".,rr,it
-,. 

'tq "ry I,'-"*.1r '[,ra,l"la-vi Y

7 a. Define the following f,erfiis: *'W \ -

(r) Hanrronic m{off (ifl ffitural frequengffi
(ii) AmplituaS"W ffift,Damping '*m. (08 Marks)

b. Add the follo'hr&-harmonic motiogffi check the solution"graphically:
xr =2cos@rtib.sl o6r%Hsin(rot+1.0)*fu (08Marks)

dffiw, - W ffiil'*ffi *#W* oR **ry}B a. rioqW"t.rrur morffirirs-*S}qrrg*T"rriaering inertia effect of the mass of
@e $pring. J@ (08 Marks)

krchd the natural frqqq*I of the Fig.Q@)'@* %,,w ,,,&- #-J*
rq*$.. €
'ryh'.-lofu

$#"

iq"

,',W

* ,Jffiv

s

t(q
CY

Fig.Q8(b)

,di

cffi$1$h

forwll 
P

&

left instead of right?

2 of3
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g a. Define logarithmic decrement and prove tkeu$Warithmic decrement '6'=&,t;g
(07 Marks)

b. The measurement on a mechanical vibra@g*rystem shows that the@ of 10 kg and thatThe measurement on a mechanical vibrafus.qy$em shows that the,& of 10 kg and that
the springs can be combined to giveffiffial spring stiffiress ffie.ithrm If the vibrating
system have a dashpot attached wfuigh'i-\rbrts a force of 40 N, when the mass have a unit
velocity of 1 nrlsec. Determinq 

*_.W#
yetocrty oI I m/sec. Lretenrune: ,* 

qMs e*
(1) Critical damping coefficpdfu'* ,r-W(i1) Damping factor ""M\ 

. 
%d-*'

tiill Logarithirni" a""r"*"*ffi ,. r d --*(iv) Ratio of any cons;&qrtive amplitudes. ,& (0e Marks)

dse. &Sr ,*'-^ \u"*%,,* oR tlT'
^v10 a. Write short notesgpffie following: s 'd

(1) MagnifipiHfactor *#*.
(ir) fransp0is:$i6{1ity. *;iv (06 Marks)(ir) Transpispib{IitV. dkd'F (06 Marks)

A single qffier vertical diesel enginelds a total mass of 100 kg is mounted on a steel

cnassi-spfrbhj The static deflectio-n- dbi"g to the weight of the chassis is 3 mm. The-- .- -;( *w;. \
b. A single

*
vertical diesel enging

masses of the 
""gipry.shtounts=to 

10 kg uffi $roke of the engine 80 mm. A
with a damping coe@ht of 2 N/mm/s#hffi used to dampen the vibration.

*qf i#"!shDetermine: ,,$$ 
w -d&r,s i:,(r) amplitude of the yi*ffi9^r, if the driving ffiHat"s at 1000ffi'j"

(i1) speed of the driv|{ffi5ft, when resonani#hpcurs. % (10 Marks)

qhfqe
*#{h tltl}*,x

**f
;#ffi*fri$Sr4\ " :iP .;qq

ogqwdNh \!$ v' r:-lplqi
,* -S.l* $&[^, * ' r'*]
hMry " d-sM.'T'r "r"-r/ W,*q t.

;4" '@ #M*oou ^,'t'glu\ s{e*J.i -f" .. 
'" 

}/i\d{hd$& m ** "ir t.,."lt:'q "!l ry, il*.\s, *,s&u,

fu$$S" ,,""qq Y 
e$,u^' 'He * tr

' m"'ffi.,S \.iP ,:*r& ***** * "' 1# *S**
"ou.* * ;sY s@ \.,dw#M ,^a;r_d* *u,*"\, 4 Su *,-r/

6'p3' &* fu$- &k/ u'%,- & ry

"g\*'q#
$&u ffi ,& \"r**,:;.WF ffi',{fl\r$ s }I Sh" *d'

&s 
,4- 'ifl
\.

fl*\
q,'fs*"3

d
d

*t$e#l *

.#

swsffi$$$l)i

S"..ffir I

-P
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Fifth Semester B.E. Degree Examinati,on, Aug./Sep t.2020
Dynamics of Mac-hinery

Time: 3 hrs. Max. Marks: 80

Note: lnsrye r any FIVE futl questions, choosiig ONE full question fro.m each module.

Module-1
1 a. State the conditions for static equilibr'itm of a body subjected,fo h system ol (i) two forces

(ii) Three forces. (04 Marks)

b. For the static equilibrium of the,quick return mechanistnl,,511own in Fig. Ql (b).Find the

required input torque Tz for a foice of 3500 N on the slider. Angle of EB with the verlical is

oo
o

a.

F

o
do

qa
oo#

Eh
ao ll

c@
.=N(g.+

9U
oC

8*
gs
oO
do
botr
6(€

/6
L=

5il

5lJ
o-atro"o."o;
u=
}Uo(E
6E
;.=
ooocoo
o=

=dt+9
=oo-
U<
.J 

^i
o

Z

ts

2a.
b.

.,-,,.,,. Fig er (b),. ''r

,, ,.;.,'l' OR :,, '.'i:
What do you mean by inertia force and iaefi 6quef i,.- '' (04 Marks)
A four bar mectmniim shown in Fig.tQ2.:,(b) has the fol ing length of various links
OzOq:800 mth,"OzB : 330 mm,,,,,,Beq} 500 mm, Oaet* 400 mm, OzGz = 200 mm,
BG: = 250 rhff; O+G+ : 200 mrn The masses of linl;s are mz : 2.2 kg, m3 : 2.5 kg,
rna, = 2 kg. The moment of ifibda of links ao--bgt their C.G are 12 : 0.05 kg-*',
Is : 0.07 kE-*'. The crank OzB rotates at 100 radTS?l'Negtecting gravity effects, determine

70'. The impending motionof'the slider is to the lift.' (12 Marks)

(12 Marks)

Fig. Q2 (b)

Module-2
what do you mean by statii bulun.in@mic balancing? (04 Marks)

A rotating shaft carries'::4 masses A, B, C and D at radii 100, 125, 200 & 150 mm
respectively. The planes in which the masses revolve are spaced 600 mm apart and the

masses B, C and,D,having 10, 5 and 4 kg respectively. Find the required mass A and relative
angular positioirs bf 4 masses to keep the shaft in balance. (12 Marks)

3a.
b.

I of3
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OR

The cranks and connecting roads of a 4-cylinder in line .qngine running at 1800 rpm are

60 mm and24O mm. Eacf, respectively and the c,liqdef.;$.ia spaced 150 mm apart. If the

cylinders are numbered 1 to 4 in sequence from o1e"err4, fie cranks appear at intervals of
9b" in an End view in the order | - i - 2 - 3. The lbciprocating mass corresponding to each

cylinder is 1.5 kg. Determine

1i) UnUatanced primary and secondary force.

iii) unUutunced primary and secondary couples with

5a.

b.

engine.

Define the following: (i) Sensitiv.ene-ss
(iv) Effort.oflrgovemor
(vi) Poibefbf governor.

reference to.control Plane of the
,i.:..::..::;:! (16 MAfkS)

(ii) Huntiag. (iii) Isochronism
(v) Stability -df governor

A loaded govemor oittre bo.tJi type has equal arms and linlcg each 300 mm long. The
weights oieach ball is.,20^N and-ihe central wetgb! is 120 N. when the ball radius is
l50"mm, the valve is fulJy open and when the radius is 180 mm, the value is closed. Find the

maximum speed and the iange of speed. If the maiimum speed is to be increased 25Yo by an
addition of weight'to,the central load, find it,1;a'lve.

(06 Marks)

(10 Nlarks)

(10 Marks)

(05 Marks)
solution graphically

(ll Marks)

,,-, 1;, o-.R.'
a. Derive an:expre ssion for the gyroscopic, coiiple C : fWW1frgm first principle' (06 Marks)
b. A four *.U"jta trolley car hai a todl mass of 3000 kg. Fach axle with its two wheels and

g.uqg'hAr i total M.I. of 32 kg-m2. Each wheel r1 of !S0 mm radius. The centric distance
IetwJehut*o wheel is 1.4 m. Badh'axle is driven by,a iiotor with speed ratio of l. : 3. Each
motor along with its gear has a M.I of l6 kg-m2,gn{'ro'tates in the oppglite_direction to that
of axle. The centre oima5s:of the car is I m abOiie'itre rails' Calculate the limiting speed of
the car when it has to,triVii around curve of250m radius withotiithe wheels leaving the
rails.

Module-4!-

a. Define vibration.Give the classificatio* of vibration.
b. Add the ,following harmonic . motions and"'.,,check the

,, = z9,,",9(d + o'5), x, = 5sin(wt + 1'o)'

OR
8 a. Deterrnine the natural ftequency of the spri$$ mass system considering mass of the spring.

,,t.,, , .,r (08 Marks)
b,''rFind the natural freenency of the system'as shown in Fig. Q8 (b). Solve by ..".r1dfi,I?$

Fie. Q8 (b)

2 of3
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9a.
b.

15ME52
Module-S .",ot"

De{ine damping. Explain different types of danping with [da[$ketches. (10 Marks)

.Show that the ratio of successive amplitudes of mass in @rder damped, viscously damped

spring mass system is given O, 
* = es where t: 

ffi 
' (06 Marks)

..,,ffi'"'
o* hm-

Write a note on vibration isolation ana trys%Tssibility. Explain the*r#Euence of frequency

ratio on transmissibility. ir.Su it' ffiv (08 Marks)
10 t.

b.

ratio on transmissibility. . 
\4, ?''' {d$%"" (uu Marxs,

A weight of 60 N suspended by a,grrhqf of stiffrress 1.2 kN/m is.forced to vibrate by a

harmonic force of 10 N. Assuming.fufuri damping of 0.086 kli-S*. Determine

(l) The resonant tequgpfifl J€ls\t, " --'l-&:r!}fl r$*.-r(ii) Amplitude at res*i&Fw. "*, n

(iii) Phase angle at
(iv) Frequency c,offiP8nding to peak ur"plil'Sk
(v) Peak ampli 

. . 
'

.t ,,:'' *rf**!t
-i

;::. ,/ #..::::i;jljx

t1 ja:t ' tarF:

!l

9P ,s

"'-t"rr'r

(08 Marks)

. ti

c.

"=,r,ri;.
r,j.1 \ -. L,,;l::'l i'

j"

,riqi:iiilF::,

1- ."ni:a, l-411r. 
.lr

{ ,"'
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ft

ffiffiffiffi

xFifioaute-.l .,*

I a. Enumerate the concept of statieq%&uilibrium of a boffiubjected to a system of
(i) Two forces (ii) Three forcgqftfii) Member with twffiffi and a torque (06 Marks)

b. A four bar mechanism is s}ryffiffi Fig.Ql(b), which is acted,trpon by a force P = 100 1120" N
on link CD. The dimensjgnp#various link are eB*r,J$'mrr1 BC:60 mm, CD:50 mm,
DA = 30 mm and DE- i 20:mm. Determine the maffide and direction of input torque T2

on link AB for static dffilibrium of the mechanisinls. '

,*#* ** L
&M

.{ Y_b
lrfl

'd". ,fry "" \"JS*. ''1!

-f, " 'H*,.\

3a.
b.

(.)
o.E
o(l
o.
da
o(n

o
(B
c)

E9{
9p=
E.E
*i
Ee
= 

\.r
!o lt

coo
.= Gl
d*
i^
b?9
{)tr€g
HLoB
Ee

29
Ydci a)

ctO

bod
.s(dE5
>!26
F5

'O G,

-2" ts'5s
=(Bd8.tro,
oj

9E
a€
HE
HO5d
i3 .=>.H
c' b0

o=
EEt0:r.o<
-.: e'i

n)

z
(,
L

o.

(v) Thrust gn Brdnk shaft beari4g5
(vi) rurnjffiment on the ffiJliaftq $h w/

(16 Marks)

@ Module-2

and 2l0o respec ttuI& in the same sense. The plane containing B and C are 300 mm
apart. Masses ,*C and D can be assumed to be concentrated at radii of 360 mm,
480 mnu240 300 mm respectively. The massed B, C and D are 15 kg, 25 kg and20
kg respecti
(1)

(il)

Discuss on the concept .*fuWt una ffiffifilancing. (04 Marks)

Four masses A, B, C dffi@ are completely balanced. Masses C and D make angles of 90o

and 2l0o resoectivelv wlfh B in the same sense. The olane containine B and C are 300 mm

Mass A
,tl

Potition

e#-$ 
-

ofplanes A and D.
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5a.

6a.

b.

b.

reciprocating mass and the relative angu"lar nffin "for 
each of th. inner cranks. If the

length of each crank is 300 mm, length of e{ffi"o6nnecting rod is 1.2 m and the speed of
rotation is24} rprn, what is the maximumgoolfliffiry unbalanced forc{ (20 Marks)

!WU,m"Wi*/- 1"",,. \,ffiWl ffi-'u

Explain the following term r"tutiro"6f ir

(1) Stability M***""-'o'(1, DIaDrr[y fu -*o 
,*w****M(il) Sensitiveness mM*F" ffid,(iii) Isochromism ffih,%*# 

**o"

(04 Marks)(rg Hunting *^ 
%P "{ {

The arms of a porter gqqsry; each 250 mm lo&fuid pivoted on the governor axis. The

mass of each btfl is 5$hgaffi the mass of central ffiqve is 30 kg. The radius of rotation of the

balls is 150 mnou*w$eWthe sleeve beginl P_{-dand reaches l.vafue of 200 3* t.
maximum speefl.ffiermine the range of,qhewGovernor. If the friction at the sleeve is
equivalent of ffiffiload at the Sleeve. .?6@rio" how the speed range is modified.

L7NIE,52

OR
A four crank engine has two outer cranks set at l20'dffdfrEeh other and their reciprocating

masses are 400 kg each. The distance between the of rotation of adjacent cranks are

450 mrq 750 mm and 600 mm. If the engine is to-fficomplete primary balance, find the

(16 Marks)

(ll Marks)

b. Find the natural freeuengffi
*^ "\*fu#$t'

r;l-TWs&,
a\

@"
* **"\**-&"

e\d-vW'
d'

Fie.rsystem shown in

n K I1WltII (.-,
Fig.Q8(b)

2 of3

Q8(b).

l
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(10 Marks)
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9a.

b.

10 a.

b.

ffi,

Module-S *fu*t
Set up a differential equation for a spring mass damp.#.#ff$'rh and obtain complete solution
for a under damped system. **{r'- (10 Marks)

The measurement on a mechanical vibrating systeffisows that the mass of 10 kg and that

the spring can be combined to give an equal sppUig stiffness of 5 N/mm. If the vibrating
system have a dashpot attached which exertg:q*fotce of 40 N when the mass have a unit
velocity of 1 m/sec. Determine: .** ,w !",'
(r) Critical damping coefficient "_;',ffi"' , ',,.""
(ir) Damping factor {{ "q's"* :, 'r1''
(iii) Logarithmic decrement *.&;* * *'

fi"i Ra;io of any two ""^"*tiffi[tude *;]*** (10 Marks)

d%,*y w"ru&*T *,*
*X-p oR d"
.t$s{- dro, r 

^ 
. -trt-

L7NIE,52

19,600 N/m and ffiing coefficient 100l.{a*S/d. The mass acted upon by a harmonic force

of 39 N at the ffiffibed natural frequencjmry-#dre systemi'Find:
(1) Ampli vibration of the
(ir)
(iiO (10 Marks)

Derive an expressio" foffirYfication Artor or amnlifude ratio for spring mass system with
viscous damping subjggge&tb Harmonic force. {:i.*'. (10 Marks)

A mags _of 100 hg Wt"en:nountel^r: l,riryg dash pot system.having stiffne.^t olt0ksffi
rd ffirffiin
dffifea
tu df vibra

ifference between the forc-g and displacement
'ansmissibility ratio \ '

Siq6transmissibility ratio 
"-" 

*n.,
;ltrWqt.-$ rtffir.-

a \ " ,-"\_ ;,Wh,lfl%'t- {*r*qi ;:W
ff/ do+' P***** /e:{Y

4r * ,,rrJ,ffirwffiffi *r J#& -
d']"*,o,, nq @ ,.d
*? dl'',q, *m 

ol
*u 

t 
d&- u+ '\,,,

, 4P i S&*,., d1$4;.."?it::.

\ J 
"YY sh "o.-

.qqm*e dW,I u {aWhl '
rq 4,". Sl ll'' &&#v " "lqmnT*",,r s'**.,i 

srn ql,. u* q&,I \
\ 

@ #n* ^e4*#tu

^,qer 
r uuq 3 e**: -

fu*' d.M-qp' * "*'
-r a:B ss

':slksW&,/ " *
19.\s U J',M , S

"t' "-"'%*.Y I 'r.-ss wrd 
" 

*& *** ,o^*mdMXkfl *", \^e w * fu-s%'q '{ h s.'dt.#
ffih, ilP 4'w ,.qq s

,,,*u" @ " @"1d\$
ffiffi \;

Ys"'&** {$us,, & 's'k* *;l
' $.i+

w , "'"'

*:h"
;6gry''

Jtw'\
,S{Sffi!&
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q"#& o
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Fifth Semester B.E. Degree Examination, Aug./Sept.2020
Dynamics of Machihery
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t7NIE52

(04 Marks)

' (16 Marks)

i: ''{,r,

o
o
d

d

o
@

ox

Eh
oollc€
.= ..1d$
HboYO

Es

o=
oO
do

botr

d4
L=-

ats
5r
o.a
o.eoj

o=
toatE

6.Y>'!uutrbo
o=
*9
:oY!

oi
-ol
o

z

E

Time: 3 hrs. ,.,.M*.Marks: 100

Note: Answer any FIVE full questions, choffibia.$ ONE full question from:each module.

!4"'thii*1 j:. 'r""

I a. State the conditions for the equilibrMof the following systeps.
i) Two force member

ii| Member with two force$-dnd a torque. a,. ,' (06 Marks)

b. In the slider crank mec[pairiin'shown in Fig.Q.l(b]r$.h_.e value of force applied to slider 4 is
2kN the dimensions q-f&various links are AB * mrr! BC:240mm, 0 :60o. Determine
the forces on various Iiftks and the driving torque T2.' (14 Marks)

g

2a.
b.

3a.
b.

(06 Marks)" '---' -'-rr;,-'Ilr-'
under the actip.ntltexternal force is shbwn in Fig.Q.2(b). Determinep.n

on CD, AB = 200mm, AD : 2l5nl

r :rh,"l'

,,,,, }|tir,-,i' :: :::::;. |,-

.:.:::a:. 
::

.::.

,lllr,_r,r,,.,

ir:,':; Module-2
Explain briefly static and dynamic balancing of rotating masses.

A, B, C and D,,,ffitsses carried by a rotating shaft at radius 100, 125,200 and l50mm
respectively. TliE:,,planes in which the masses revolving are spaced 600mm apart and the

masses B, C eiid D are 10, 5, 4kg respectively. Find the required mass A and the relative
angular positions of the masses to keep the shaft in balance.

",,,,,,,,*.I,,' 1of3
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l7M'B52

"il.t..OR "jli:,','

crank and connecting rods of a 4 cylinder inline engine riiffi'g at l800rpm are 60mm and

240mm respectively and the cylinders are spacq,{.''[flpfu apart. If the cylinders are

numbered 1 to 4 in sequence from one end. The crdn(ls,appear at intervals of 90o in an view
in the order l-4-2-;. Reciprocating mass -o,Orrqsponding to each cylinder is 1'5kg'
Determine:
Unbalanced primary and secondary forces^,'*''u:"::'';"r

Unbalanced primary and secondary co"p,16 reference to central plarte of the .Liti".ur,
a.

b.

5a.
b.

Derive an expression for the speed of a porter',iloYernor. (06 Marks)

The arms of a porter governOg-iri each 300mm long and are hinged on the axis of rotation.
The mass of each Uatt is S\g and mass of the sleeve.is 15kg. The radius of rotation of the

. , l1
""...'.:^F

ball is 200mm when th!'.fu$vernor begins to lift.d,Hd'::250mm when the governor is at the

maximum speed.
,i ... ,t'

ing the sleeve frictipn"'i) Range of
,if the frictional force atthe sleeve is 30N.

li

(14 Marks)

'::..t',, ORk6 a, With ug'iiq$;tations and diagram..fl_glive an expression for the gyroscopic couple produced
by q,la,$ati C disc: ,**."' ., 1= (06 Marks)

b. a .uii-&gi"e automobile is tr d-----------.Iling along a track of t OOm mean radius ea-ch of the four
road wheels has a mass q-oment of inertia Z-t<e-m] an$_gffectlve diaimpter of 600mm. The
rotating parts of the enginj! ve a moment of iE'e a'oi 1kg-m2. Tffi.,,9,..ngi1e axles parallel to
the rare axle. When try;irant shaft rotates;nki- slmg TT:-ut tht'road wheels, the gear
ratio of engine to bacll'liie is 3:1. The vphii,lgweighs 15000N and has its centre of gravity
500mm ubou" G r"fa i.*1- Determine lUi limitlrig speed, e vehicle around the curve
for all4-wheels..tgft,raintain contact with the road surface if this is not cambered. (14 Marks)

.1 * ...";
,,. .f j.$t= 

==' ,;
7 a. Define thefollowing:

ii) Amplitude
iii) FrequencY (06 Marks)

b. A body is subjecte{ to two harmonic motioni as given below:- tls

'xr : 15sin (wt + 30o)

x2 : Scos (w1+00'1 c.s*
Add the two nic motions and.Check it graphically. (14 Marks)

""'Y' 
_ ,r, OR

8 a. A spring mass system hqsi,hpring stiffness of K N/m and a mass of M kg. It has a natural
frequency of vibrationsi\l0Hz. An extra 3 kg mass is coupled to M and the natural
frequency reduces by,.3Hf.. Find the value of M and spring constant K. (05 Marks)

.,rlr$iiiii ::

2 of3
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b.

L7NIE52

(15 Marks)

D Frequency of longitudinal vibration
ii) Frequency of torsional vibration
iiD Frequency of transverse vibration.

i1l ,'

=6ooKt

,.Wxu,tl*

:,, .,*"?

..! slirlliri Y

i:, '"::::' "
:::::::1,, ::

ModuIo.l5!t=,,
9 a. Derive an expressiAn for logarithmic decibni€nt for an under damped case. (10 Marks)

b. Determine:

D Ciltipal damping coefficient r:," 
-'

ii) Dgmping factor .' 
" "*

iii) Natural frequency of darnped vibrations * ,

iv) Logarithmic decrement :v) Ratio of two conse-atfiye amplitudes of a vibraiing system whiCh cbnsists of a mass of
25kg, a spring of stiffness l5kN/m and a damper. The damping provided is only l5%
of the critical value. . l:,,.5*': (10 Marks)

OR
l0 a. Derive for trdiomfiissibility ratio due.tot!ffmonic excitation. (10 Marks)

b. A mass of -l00kg been mounte("$ spring dashpot System having spring stiffness of
19,600N/q 6nd damping coeffe,[gnt of 100N-s/ryf,1ffi mass is acted upon by a harmonic
force o"f 91tI at the undampp&natural frequency &ffid system. Determine:
i) Amplitude of vibragioq of the mass. i
ii) Phaie difference*,trudWJbn the force a.,{r.itdiiplacement.

,,,1D Forced transmissibflity ratio. *,;=.",, (10 Marks)
I

.::::::::i.. :: 
I 

*iit * ,1. *

' t. i

.!.trlrirll,tfiih

.. ...a:::::a::. '

,*.'ffi
"1ryl". :,::::''

,,."u=,b,,,,tii-
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