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What are dtfferent types of flat beit drives? t3l

What is the iinportance of centel'of grat''it1'? \?)
Explain transfer fbrmula f61: product of inertia. 
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a itg mas.s'drops 2m upon a spring whose modulus is 10N/rnm. What will.be'the

speeJof the block when the spring is defbrmed l00mm? l2l

The position of a particle which moves along a straight line is defined by

x=t3-6t2-l5t+40. x is in meters, t is in seconds. Deterrnine the distance travelled

by the particle from [=4sec and t=6sec. t3]

A 2Hp, moror of weight,18.5kg is mounted symrnetrically on four identical

springs each of stiffnesi200gm/mm. Determjne the frequ'ericy'and the time'period

of vibration of the motor. {2)

A force of 500N is acting on a block of mass .50kg r:esting on a horizontal surface.

Derermine rts velocity after the block has travelled a distance of 10m. Coefficient

of kinetic f-r'iction is 0.5. t3l
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. PART- A

State pdralle{ogram law bf forces.

What is free body diagram? ExPlain.

What is cone of friction?

' , ".PART.B

The svstenr showrt in figr-rre 1 consists of four cables EA, EB, EC and ED joined

tog.,I",., at E. Cable ED passes over a small flctionless pulley at D and is used to

ap-pty ttre -5kN fbrce needed to place the container G in position shownr-I^f the

tension ir,i cablc L,A is 4.5kN, clctcrminc the m:iss rn of the container G. , [10]'
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Figure 2 shows several identical
incli ned.i2tdne. Determirie' a)"' the

single iow is shown and'b)'all
rollers stacked in one row.

OR
smooth rollers of weight w each stacked on an

maximum, number of rolieis' which rvill.lie.in a

forces acting ott roller A maximum number of
[5+5]

4.

Figure: 2

A l3kg mass is hLrng from a lever which rests against a 100 weclge at A and rs

supported by a frictionless hinge at C. Knowing that the coefticient of static

triciion is O,zs at both surfaces of the wedge and that for the position. shown in

figure 3 thd'spring is stretched 100mrn, determirte a) the magnitude of the force P

f- which rnotion of the weclge is irnpending, b) the components of the

coresponding reaction at C.
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Figure: 3
OR

A belt 100mm wide and Sn"im thjck is transtnitting po"r'er.at a belt speed of

1600m/minute. The angle of lap of the sinaller pullef is 1650 and coefficient of

frjction is 0.3 The maxrrnurn perrnissible stress rn the belt is 2 Nimrnr ancl the

,ti.r:s trI the helt i, 0.9kg/m. Fin,-l rhe po\^rr trrrrt>ttrittcd rtncl thc irlitrrl tension in

the belt. Aiso lind the maximum power that can be trarlsillitled and the

con-esponding belt speed. I l0l
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Determine the moment of inertia of the composite mass shown in figure a ltth
respect to the Y-axis. What is_1t1 radius of gyration with respect this axis? The

.naierial has a mass density p:500kg/m'. tl0l

7.a) State and Prove
b) State and Prove

theorem of Pappus.

the equation'for polar niombnt of inertia. [5+5I

q

A bullet of mass 100gm is fired in to a freelv suspended "f;J,T,ff;:ii:i-;#:
to impact, the bullet gets embedded in the target and the tz

*irf, u vJlocity of ?i,/r"". Calculate the velocity of bullet and loss of kinetic

energy. ... .".. -... 1.... ".... ;.... , [.19]=-- 
:.'.: i',.' :...: i.,'' oR ;"';1',,' .:""::"''' ,"'l!'':'

A,mass"of 10kg is uttaihea'to u f,unging*'Jph"g of sprin!'ccinstant Z50gn/nim.

n"riu" the exprlssionS for displacement andmaximum velocity when a) the mass

srarts vibrating by displacing it 0.1m below its equilibrium position and b) the

maSs vibrates with initiat vetocity of 3.5rn/s. [5+5]
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