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42 A stone alls from the top ofa cliff, 80m high

When it peaches the foot of the chiff, its spead 15

IEms

4 Calculate the fraction of the stone’s minal GI'E
that 15 convented 1o KE,

b What happens to the Test o the

stone”s initial energy?

Power

Thie word power has several dilferent MCanigs
political pewer, powers of ten, electrical power from
power stations. In Physics. it has o specific meaning
which is related to these other meanings. T iEwn TR
lustrates what we mcan by power in Phvsics,

‘The Tift shiown in Figere 7.18 can hft a beavy
Joad of people. The motor at the top al the building
provides a force 1o ruise the lift ar. and thys force
doves work against the foree of gravity. The mator
transiers energy to the 1ift car, The power P of the
motor s the rate at which it does work. Poswer 15

defined as the tate of work done. As & word equation,

pOWeT 15 given by.
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Figure 7.18 A lifi needs a poweriul motor 10 Taise
the car when it has o full load of people. The metor

does many thousands of joules of work each second.

Units of power: the watt

Pewer 18 measured in walts, named atier James Wall.
e Seortish engineer famows for his development

of the steam engine in the second hall of the 15th
century. The willl 15 defined a5 1 rate of workmg of

1 joule per second, Henee:

| walt= 1 joule per second
o W= 13y
In pmr.t':v:l.' we also use kilowatts (KW urwd
micgawatts (MW
| kilowaty (1 KW)
I m-:g;mnun:l R

LA ERE TR
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Your are probahly familiar with the labels on Tight
bl which indicate their power in watis, for
example H0W or 1HIW. The values of power on 1he
labels 1ell vou about the energy transies red by an
slectrical current, rather than by a force doing work
Take care not to confuse the taa usss af the leltar W
W= weatt (i uni
W = work done (a guantity }

Worked example 6

The motor of the lift shown m Figure 7.15
provides a force of Z0KN: this force is enough 1o
ruise the 1ift by 18m in 105, Calewlate the outpul
power of the motot.

Step 1 First, we musl ealeulate the work done:

force * distance moved
F= 1A= 3e0k]

work done

Step 2 Now we G caleulate the motor™s ouipul

'Flrl'ﬂ'ﬂ:
work done il = 11}3_ .
e T T T kW

pOwer =

S the lifi motor™s power 15 36 kW, Note that this
-« its mechanical power outpul. The motor cantl
he 100% eflicient $iNCE SOME ENCErEy 1% heowenad 10

b wasted as heat due to friction, so the electrical
power input must be more than FhEW.




