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\\@/\ ‘ Dynamics of Machines 6;\«' 5
4 ‘\/l (iw \\U’f‘?
Time:; 3 hrs. > i > andMax. Marks:100
{\7;’ Note: Answer FIVE full questions, selecting., Y
{ / e at least TWO questions from each p‘i"{tz‘\\,

1

a.

b.

o

ow

T

o PART - A Yy
: A L ; , (e
What is a free bg@,-}’ diagram of a mechanism? List any-. kwc advantages of free body

diagram. A R\ (04 Marks)
For the static equilib@@( the mechanism, Fig. Ql(b)é;ﬁp’ﬁ()\tﬁe required input torque. The

N,

dimensions are AB = }@ﬁﬁfﬂ - BC = AD = 500mrgjf?§’= 300mm, CE = 100mm and
EF = 450mm. Ny ;:,\ S AN (16 Marks)

(Y oE

250N

Ao NN -

e .
2 Fig. Qi) S
@ Q \i,;;:ff{'\‘;
ciple/and state why it is used. (04 Marks)

{

Explain D> Alembert’s pr';x _
A punching press is dr@é)a)y a constant electric mot‘(g-tg':ﬁ:e press is provided with a fly
um speed of 250 rpm. The rafg_.i/usf@f\gyration of the fly wheel is

wheel that rotates at a |
0 holes per hour, each punching’\d@gb@t\ion takes 1.8 seconds and

0.5m. The press punc‘he::lj;gn

requires 14kN- Qf,mene‘rgy. Find the power of the motor dn&j@jinimum mass of the fly

. 7/ ’ Nl e

wheel if speed o(f\gwg,s’;zme is not to fall below 225 rpm. > )g\ (16 Marks)
Ay BN

Define static andd amic friction and state the laws of dry friction.<= (06 Marks)

An open be({é?i\é is required to transmit 35kW from a pulley of 1.5ngeffective diameter

running aﬁ@ ﬁm. The angle of contact is spread over 11/24 of ciroumference and co-
efficient o] \ﬁ{

idtion between the belt pulley surfaces is 0.3. The belt is 9“5\:{11”{11 thick and has
a mas(d sity of 0.001gm/mm’. Safe stress in the belt is not to exceed 2.5 Pgy\Determine
the gic\ifhfof the belt taking centrifugal tension into account. U ’(){&4 Marks)
v \“}a\ii/‘;/\'how a single rotating mass is balanced by balancing mass in same plané@%@(y!arks)
/ b@ghasses A,B,CandD are completely balanced. Masses C and D makes ang egla‘;ﬁl‘g
10° respectively with B in the same sense. The planes containing B and C are @ «

‘C“:‘::fiphrt. Masses A, B, C and D can be assumed to be concentrated at radii of 360, 480, 240 and

300mm respectively. The masses B, C and D are 15kg, 25kg and 20kg respectively.

Determine : i) The mass of A and its angular position
i) The position of planes A and D. (15 Marks)
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A four cg%mgi_gr vertical engine has cranks 300mm long. The planesl‘@fjgy\fation of the first,
third four Kg‘o}gnks are 750mm, 1050mm and 1650mm respect'/\gly from that of second
crank and t é/if;;@ﬁ%giprocating masses are 150kg, 400kg and 2{5%;’@brespectively. Find the

mass of the reéifgt{égting parts for the second cylinder and thg\‘én\dt@\give angular positions of
the crank in ord’e;itz t;ﬁaﬁ the engine may be in complete prim ry-balance. If each connecting
rod of all four ¢ytinders is 1.35m long and the speed@ﬁ\z rpm, find the maximum
unbalanced secondar«;gi%’é%e and couple. fi;\\ \ (20 Marks)
A v

a. Explain the principle of@%ﬁé\tipn of a centrifugal govern j\t\i/lith a neat sketch. (05 Marks)
b. In a porter governor, each ;’é‘f"ft}\,b four arms is 400m ‘\:\lc\)h’g. The upper arms are pivoted on
the axis of the sleeve, whé*é‘cgs\ the lower arms ateattached to the sleeve at a distance of
45mm from the axis of rotatioz :_Ezach ball has én‘ih?@s of 8kg and the load on the sleeve is
60kg. Determine the range of s e’e\d.;ﬁf the gqyerné_v‘"for extreme radii of rotation of 250mm

and 300mm of rotation of the goveﬁi\;’gr;?alls (95 (15 Marks)

o /’,L"'/fj

a. Describe the effect of gyroscopic coulgiéfdu;ing"pitching of the ship. (05 Marks)
b. A motor cycle with rider has a mass of 20 ‘/g;“ The centre of gravity of motor cycle and rider
falls 550mm above the ground le\{gii?_i‘(vheg,;‘tﬁ\e‘_ motor cycle is upright. Each road wheel
diameter is 600mm with mass morhehtxoflnf;ﬁm\, of 1.5kg M”. The engine rotates 5 times
faster than the wheel in the sarﬁ@ff" ifectionand xotating parts of the engine have mass
moment of inertia 0.25kg M>. ljéi?i:‘ nine the angle: 8? heel required if is speeding 60 Km/hr

and rounding a curve of radius 4QM N (15 Marks)
A T
The following particularg/,péﬂ:éité»fo a symmetrical tangetit?zi\\rc\having roller follower.
Minimum radius of the/édty” = 40mm =
Lift WY = 20mm TS
Speed N = 360rpm \g;{
Roller diameter /. = 44mm A
Angle of ascent 7~ = 60° s
Calculate the @jcg%}?lé;%tion of the follower : v \\,
i) At the béginning of lift L
i) Wbﬁ? ;Q'""i‘oller just touches of nose. C;’Z/’i:,\ (20 Marks)
E— <ot/
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