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From fig. 6.2, L=9.2cm
Total length = 9.2 + 0.8 =10.0 cm
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1. Magnitude of change in GPE
=mg (0.0080)
= (4.0) (0.0080) = 0.032J
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2 k=5(10-6)=125Ncm = 125N m"
Magnitude of change in EPE

=% K(0.10 - 0.06)° - % k(0.092 — 0.06)°

= 0.036J

i)

‘Work done + decrease in GPE = Increase in EPE
Work done = Increase in EPE — Decrease in GPE
=0.036-0032=0.004J

@ 0

Total energy = 0.004 J

Check

This should correspond to the difference between the energy at the amplitude position
and the energy at the equilibrium position. Note that the mass oscillates about the
equilibrium position.

%k (0.010 — 0.06) — % k (0.092 — 0.06)° — mg(0.0080) = 0.004 J
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1 KEmay = %M Vo’ = % (4.0/9.81) Vo
KEnmax = Total energy — EPE at equilibrium point
% (4.0/9.81) v = 0.004 — % k(0.092 — 0.06)%
Vo=0.140ms"

2.V, = W, = (21T) X, = 2 (0.0080)
0.140 = 2f (0.0080)
=279 Hz
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A spring with mass would increase the effective mass of the oscillating system. This will
cause the frequency of oscillation to decrease. ( w=\(k/m) )
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The centripetal force on the ball is provided by both its weight (mg) and the tension
exerted by the rod on the ball
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3mg

(i)

When the ball is vertically above C,
3mg = mvir
ViIr=3g  —(1)

Since ball's speed v is constant,
When the ball is vertically below C,
T—mg =mvir

T-mg =3mg

T=4mg

(b)
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From (a)(i),
Centripetal force = 3mg = mrw?
3(9.81) =072 w?
w=6.3934=6.39 rad s”
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V=rw=072x63934=46032=460ms"
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Gravitational potential energy is decreased but kinetic energy is constant. Hence work
must be done to maintain constant kinetic energy.
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Examiner's report

A common misconception was to state that work has to be done because the
centripetal force has changed direction from being vertically upwards to vertically
downwards. Note also that work done by centripetal force equals zero.

(it)

By conservation of energy,
Work done on ball = Loss in GPE
=mg (2r)

=0.240(9.81)(2x0.72) = 3.39 J
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Force is a push or a pull, acting in a specific direction.

Examiner's report
Candidates should be reminded that force is a vector quantity and that, where a vector
quantity is being defined, direction should be taken into consideration.
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(i) | E =work done on spring
= (average force exerted on spring) x (total extension)

Since the force varies linearly with extension,
minimumforce + maximumfon:e)

Average force :[
2

E- minimumforce + maximumforce
2
_ [0 + force per unitextension x maximumextension

> ) X (total extension)
(0 + kx)
= x
2

=%k

) X (total extension)





