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Q- A particle of mass m=5.00kg is released from point A and slides on the frictionless track. Determine
(a) the particle's speed at points B and C. and

(b) the net work done by the gravitational force as the particle moves from A to C.

(a)

As there is no friction, according to law of conservation of energy the total energy of the particle during
motion remains conserved. Hence the loss in potential energy will be equal to the gain in kinetic energy
and loss in kinetic energy will be equal to gain in potential energy.

For velocity at point B A
At point A velocity of the particle is zero

Let the velocity of the particle at point B is vs then its kinetic "-E
energy will be given by i

KE = (yz) msz

Hence as the particle comes from A to B gain in kinetic energy
will be
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Vertical height of the particle at Ais ha and that at B is hg
Hence loss in height from A to B is ha - hg
And hence loss in potential energy from A to B is
mg (ha - hs)
According to law of conservation of energy we get
Gain in kinetic energy = loss in potential energy
Or (%2) mvg? = mg (ha - hs)
Or ve?=2g (ha - hg)
Substituting values, we have
ve? = 2%9.8%(5.00 - 3.20) = 35.28
Gives vg=V35.28=5.94m/s
Now for velocity at point C
At point A velocity of the particle is zero

Let the velocity of the particle at point Cis vc then its kinetic energy will be given by
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Hence as the particle comes from A to C gain in kinetic energy will be
(%2) mvc? - 0 = (%) mvc?
Vertical height of the particle at A is ha and that at Cis hc
Hence loss in height from A to B is ha - hc
And hence loss in potential energy from Ato Cis
mg (ha - he)
According to law of conservation of energy we get
Gain in kinetic energy = loss in potential energy
or (%) mvc® = mg (ha - he)
or vc? =2g (ha-he)
Substituting values, we have
Vc? = 2%9.8%(5.00 - 2.00) = 58.8
Gives vc=V58.8=7.67 m/s
(b)

The net work done by the gravity is equal to the net loss in potential energy of the particle. As the total
loss in height is ha - he, the net loss in potential energy will be mg*(ha - hc) and hence

The work done by gravity is

W = mg*(ha - hc) = 5.00%9.8*(5.00-2.00) = 5.00*9.8*3.00 = 147.00 J.



