Figure 7.10 For Worked exasnple 2.

Step 2 Now we can ¢ leulate the work done by
the force

work done = foree = distance meved

= 1962 %], 5=2940]

Note that the distance moved is m the same L)
Jirection as the force. So the work done on the
weights is ahout 29401, This 1s also the value of

the increase an their GPE.

An equation for gravitational

potential energy

The change i the spgvitational potential enery
{GPE ) of an obiect, £ depends on the changs m s
height, i We can caloaiae £ using this eqealion:;

change in GPE < weight - change in height
o i
of simply
E = mgh

It should be clear where this cgualion Gomes from.

The force needed to lift an ohject 18 equal 10 118 weight
e, where m 15 the miass of the object and ¢ i5 the
acceleration of Tree fall or the gravitmtional field strength
aa the Farth™s surface. The work done by this force is

given by foree * distance moved. or weight = chiangs
heisht. You might feel that it takes a force grene thicarr
the weight of the abject being rassed o [l i1 upwards,
st this s ot 50, Provided the force is equal o the
weight, the vhject will move wpwards ata steady speed,
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Note that frstands for the verpioal ferghi through
which the object moves. Note also that we can
enly use the equation £y, = mge for relatively small
changes 0 height. It wiuld not work, for example.

s the case of o satellite orbiting the Earth, Satellines
rbng at o height of t least sk and g hias a smaller

value ot this height,

sS40
Xﬁ Caleulate how much aravilational potential
w, ENCTEY S wained iF you chmb 2 ight of stairs,
Assume that you have a mass of S2kg
and that the height vou il
-‘S yoursell 15 2.5m.

'; ‘f_\ﬂ climber of mass 100 kg (including the
' equipment hie is carrying ascends from

.f:h "J‘ﬁ cen level te the top of & mouniamn S50 e

high. Caleulate the change in his
{rrav itational potential encrey.

Kinetic energy
A well as Tifting an objees & forss San ke i
wccelerate. Azain, work is done by the force and
eneriey is iransfesed Lo the hject, In this case, we S
that 1t has gained Kinetic energy. Ey, The faster an
object is moving. the greater ite kinetie energy {KEL
For an ohject of mass m travelling at a speed v
wie frave:

kinetic ehergy = % % mass * speed”
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Worked example 3

Calenlate the increase in kinetic energy of a car of
s 00 kg when it aceelerates from 20w g 1o
0ms

Step 1 Caleulate the initial KE of the car:
Ey = Ta = =B00% (20 = 160000

= Talkd
coamitrmed




