
$riniyas lnstitute of Technuiugl
"hr?rvr,,.Manq3166rlu' 

r Oo,rro
, t",' 

t::ii" 

.tt" ""'

. ":rl/l
USN

3a.

Fifth Semester B.E. Degree Examinafi,qprJuly/August 2021
Dynamics of Mgch'ihes

.. , .,rtll!,.,

Time:3 hrs. " 'ii ,, Max. Marks:100

o

6o

o

o
<co

()X
d=

x,?

6v
Et
oolqoo
.=Nd$
b?p
Otrdo

-P

?-

a=
gd
oO
do

boccgd
-o>!
-6

'd6

'']?o)
5e
o.A
o.-l

!rEtoi, tE
€i
*o?-o
)\a
hDotrbo
o=
o. iitr>
Y!:>
LJ<
-i ^i
()
oz

!

o.

Note: Answer any, FIVE full questions. uJ:.;'t

I a. With neat sketch discuss the equiljbilhan of the foltowing syste,ry :

i) Three force members . ,,;-''1 ,,,

ii) Member with two forces-"a4p{tl torque. (05 Marks)

b. A slider crank mechanism i3 s'hown in Fig.Q1(b). The force applied to the piston is 1000 N

when the crank is at 60'. "'&iim IDC. Calculate thl dri.ving torque, Tz. AB = 100 mm,

BC:300 mm. (15 jVlarks)

Explain with a neat sketch inertia of the connecting rod.

l0oo J

Fie. Ql (b)

i: -::]=:1.

ThL lengths of crank fbrqihfid connecting rgd;d'f,a-vertical recipro6;at$g engine 400 mm and

2m respectively. The- cibnk is rotating ofipckjwise at a spedii of 400rpm. The mass of he

connecting rod is 250 kg and distance of its"centre of gravity fromthe cross-head pin centreconnecting rod is'250 kg and distance qf i
lt a spedil of 400rpm. The mass of he

f gray,ity.from the cross-head pin centre

(06 Marks)

(14 Marks)

is 1.2m. Find' 'torque exerted Od'thb crankshaft du'Et"t6 the inertia of moving parts

analytically ffian crank has turneil.iar. ougt, 40o from top dead centre and piston is moving
^ ,, _::::::::....

down wardsr{'The radius of gggatidd of connecting rod about an axis passing tkough its

centre.ef-1$avity is 900mm. ,..

Derive.the expression for mhximum fluctuation of energy and find the relationship between
:r,,1;lilrl['"

b.''':4 gas engine working on otto cycle is provided with 2 flywheels. Each of mass 140 bgs and

' ''.;radius of gyration 0.7m. The cylinder ig 0.24m diameter, stroke is 0.27m and mean speed is

250 rpm. Themed.ir''irressure duripg,.!fu cycles are :

i) Suctiorl s .ke =ostlnospheric pressure

ii) Comp. stroke pressure = 10.6 N/cm'
iil) Firing *iot e pressure = 62N/cm2
iv) exhaust strokepressurp,", :5 N/cm2
If the resistance is to bi,eqnstant. Find the percentage variation of speed of engine. (10 Marks)
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a. Derive the expression for displacement, velocity and acce,!@ion when roller follower has

contact on flank. ,,.,,.1r,,,. ,:::::,,: : (10 Marks)

b. A cam has a straight working surfaces which are tangehtial to the base circle of the cam. The

follower is roller follower with line of stroke paS8#,.b through the axis of the cam. The

particulars are the following: Base circle diantrotei,= 100mm, Roller diameter :50 mm.

The angle between tangential faces of cam,#'90o:. The faces are joined by nose circle of
radius: 1Omm. The spied of rotation of th€,i; : 180 rpm. Determine acceleration of the

roller centre. i) When roller just leaves gOnfaet of the flank on its ape€nt't) when roller is at

its outer end of its lift. (10 Marks)

a. Explain static balance and Aynurqi:'"fulance as applied to rtvolving masses in different

b. Three masses 10kg, 12kg a,n{$tj,are revolving at radii 6tfrj7cm and 8cm in three parallel
planes A, B and C respectiVbl$:5f the shaft. Plane B End € are at distance of 0.5m from A on

either side of A(B is onfltafti'side). The three masses arie placed in such a way that they are

statically balanced. F#d, unbalanced couple ifl,a''plane mid-way between A and B if the

shaft revolves at 1000ifpm . 
.,:rr, 

""""'" (14 Marks)

a. What are inlinefl,8hfrhis and state how they are balanced? (06 Marks)

b. The piston ofa,#\linder vertical inline..hdgihe reach their upper most position at 98 interval
in order of,their axial position. Pitch of cylinder = 0.35m. crank radius:0.12m, length of
C.R =,0:42m. the engine runs at 600rpm. If the reciprocating parts of each engine has a

mass of 2.5kg. Find the unbalancedprimary and secondary forces and couples. Take central

plane oiengine as reference planC'i"S-olve by graphicalffilitroa.

7 a. Define the followingi .,q,,,,,,,,n

i) Sensitiveness
ii) Stability
iii) Isochronous Governor

:l '::::::::::::::

:::.

(14 Marks)

(12 Marks)

iv) Controlling-foree 
,1",+,,,,1( ,i, (08 Marks)

b. In a porter gof,i,grnbr all the arms are,=fS*om long. Upper and lower arrns are pivoted to the

links 2 cm and 3'cm respectively fte*it the axis. Central mass is 40 kg mass of each ball is

{11
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links 2 cm and 3-cm respectively the axis. Central mass is 40 kg mass of each ball is
ion are 8 cm and 10 cm.

(12 Marks)

-"**!. uu KIIvnr. t ne ma$s me rotary engme eno propeller $ +uu Kg wrm raqtus or gyrar
"'" u300 

mm. The eng[ft funs at 3000 rpm cbunter clockwise when viewed from the rear.

Determine the gyroicopic coupleand-its effect on the air craft.
,,,,,,,, ': ,,

',,"' *{<**'F

a. Explain Gyroscopic co$fldtWith equation. (08 Marks)

b...,,,,g1 aeroplane niakes_-a coi5plete half cirqlg,of 50 m radius towards left when flying at

*e00 kn/hr. The mais of the rotary engindartd propeller is 400 kg with radius of gyration


