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Types of forces I

1

Conservative force Non Conservative force
. ] : : ]
Work independent of the path Work dependent of the path
Force of Gravity Force of Friction




5.2 Conservative forces

A force is conservative when the work done by that force acting on a
particle moving between two pomts is independents of the path the
particle takes between the points.

Wifalong 1) = Wpg(along 2)

The total work done by a conservative force on a particle is zero when

the particle moves around any closed path and returns to its mitial
position.

Wpolalong 1) = - Wig(along 2) P
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5.3 Potential energy

When the work done by conservative force we found that the work
does not depend on the path taken by the particle. Therefore we can

define a new physical quantity called the change in potential energy
AU.

The Change potential energy is defined as

AU =(-W)=U,-U, =-[F,dx (5.1)
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5.4 Conservation of mechanical energy

d-_.n\u“s_ﬂrp‘th;ﬁ)ﬁﬁéﬂxﬂ)m@d)ﬂgrﬂdp,v\aﬂ

W=AK = -AU (5.2)
AK =-AU (5.3)

AK +AU =A(K+U)=0 (5.4)

This is the law of conservation of mechanical energy, which can be
written as

K, +U,=K, +K, (5.5) Law ofc?nservation
i ‘ mechanical energy




5.5 Total mechanical energy
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Law of conservation
mechanical energy

The law of conservation of mechanical energy states that the total
mechanical energy of a system remains constant for conservative

force only. This means that when the Kinetic energy increased the
potential energy decrease.




EXAMPLES
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Figure 5.1

; """" Solution

The gravitational potential energy of the bead at A -with respect to the
lowest point 1s

U, = mgh;= (0.2 kg) (9.8 rn/s”) (1.5 m) =2.94 ]

The kinetic energy of the bead at A is zero since it starts from rest.
The gravitational potential energy of the bead at B is

Us = mgh; = (0.2 kg) (9.8 m/s”) (0.5 m) = 0.98 J

Since the spring 1s part of the system, we must also take into account
the energy stored in the spring at B. Since the spring compresses a
distance x,, = 0.1m, we have

Us= 1 kxa'= 1 k(0.1
2 2
Using the principle of energy conservation gives
Ui= U+ U,
2.941=0.98J+ 1 k(0.1
k=392 N/m




; Example 5.2

A block of mass 0.2 kg is given an initial speed v, =5 m/s on a
horizontal, rough surface of length 2Zm as in Figure 5.2. The
coefficient of kinetic friction on the horizontal surface is 0.30. If
the curved part of the track is frictionless, how high does the block

rise before coming to rest at B?

Figure 5.2

he Solution

The mitial kinetic energy of the block is
K= % mv = % (0.2kg) (Sm/s)

=2.501J
The work done by friction along the horizontal track is
W;=-fd = -umgd = -(0.30) (0.2) (9.8) (2) =-1.18 ]
Using the work-energy theorem, we can find the kinetic energy at A
Wi=ksa-K,=K,y-2.50
K\=250+W;=250-1.18=1.32]J

Since the curved track is frictionless, we can equate the kinetic energy
of the block at A to its gravitational potential energy at B.
mgh=Ka=1.32]

1.32]

= — =0.673 m
02kg x98m/s”
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