Step 2 Calculate the final KE of the car
B =Tane == % R00* (30F = 360000
= 3l k]
Step 3 Calculate the change in the car’s KE.

change in KE = 360~ 160 = 200k]
L
Take care! You can’t caléulate the change in KE
by squaring the change in speed. In this example.
the change in speed is 10ms ', and this would
give an imcorrect value for the change n KE.

Sa0
- 5 Which has move KE. a car of mazs 5Kl kg
travelling at 15 ms"" ora motorevele of mass
250 ke trapvelling at Aims ™

v 9 (aicolate the change m kinetic i M /
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energy ofa ball of mass 200 g

when it bounces. Assume that it hits the pround
with aspeed of 13.8ms " and
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feaves i at 12.2ms

GPE-KE transformations

A motor drags the roller coaster car to the top of
the first hill. The car rons down the other side,
picking up speed as it goes (see Figure T.ELL It
is moving just fast enowgh to reach the top ol
the second hill, slightly lower than the first. It
accelerates downhill again. Evervbody screarms!
The motor provides & [orce to pull the roller

coaster car 1o the top of the hill, 1t ransfers enenzy
to the car, But where is thes enerzy when the car
15 waiting ai the top of the hill? The car now has

gravitational potential crergy: as soon as 1t is given

a small push to set it moving, il accelerates, 1 gains
kinetic energy and at the same time it loses GPE.

Figure .11 Thc roller coaster car acteierates as
it comes downhill. 15 even more exciting if it
runs through water.

As the car runs along the roller comster track
(Figure 7.12), its energy changes.

I At the start, it has GPE,

2 As it roms downhill, its GPE decreases and

s KE increases.
3 At the bottom of the hill, all of its GPE has
been changed o KE.
| 4 As it runs back uphill, the force of gravity
slows it down, KE is being changed w0 GPE.
Inevitably, some eneiey is lost by the car. There
is friction with the track, and air resistance. 5o
| the car cannot return to its orginal height. That is
wihy the second hill must be slightly lower than
the first,

1t 15 fizn if the car runs through a trough of
water, but that takes even more energy, and the
car cannot rise se high,

There arc many situations where an object’s
energy changes between gravitational potential
energy and kinetic energy, For example:
® 3 high diver lalling towards the water - GPE

changes o KE
® 5 hall is thrown upwards - KE changes to GPE
® g child on 2 swing energy changes back and

forth between GPE and KE.
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