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14 Claleniane bosw moch work g

done by a S0KW car engine in

i time of 1.0 minite.

/ 15 A car engine docs 4200 of work in
one mnute, Caleulate ms outpu
power, in kilowalts.

V/ 16 A particular car engine provides a foree of TION
when the car is moving ot 5is op speed of Aim =
a  Calculate kow much work is done by the car's
engine in one second.
b Siatg the guipast power
Oof the enzime,

Human power

Chur encrgy supply comes from our food. A typical
dict supphes 20003000 keal (kilocalories ) per
day. This s equivalent (in 51 units) 1o about THMI
of energy. We need this energy Tor our daiky
requirements - kesping wanm., maving about,
brainwork, and so on, We can determune the average
power of all the actvities of our body:

average power = 1M per day
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S0 we dissipate energy at the rate of about [O0W, We
supply roughly as much energy 1o oor surroundings
as o 100 W Tight bulb. Twenty people will keepa
i s warm as o 2 kW elecinic hearer

Note that this is our average power. H vouw are doing
soane demanding physical task, voar power will be
preater. This is dllustrated in Workasd exampie 7.

1T Inan expenment 10 measure a

Worked example 7

A person who weighs 500N runs up a flight of
stairs i 5.0 (Fizure 7 19), Their gain in height
is 3.0 Calculate the mite at which work 1= done
against the force of gravity.

Figure 7.19 Running up stairs can require a high
rate of doing work. You may have investigated
VOur own power in this way.

Step 1 Caloulate the work done against gravity:
work done W= F xx= 500300 F500]

Step 2 MNow calculate the power
o N

PRImE S T
So, while the person is nnning up the stairs, they
are dinng work against gravity at a greater rate
than their average power - perhaps three imes as
great. And, since our muscles are not very efficient,
they need 1o be supplied with encrgy even faster,
perhaps al a rate of LEW, This is why we cannot rumn
up stairs all day long without greatly increasing the
amount we eat. The inefficiency of our muscles also
explains why we get hot when we exert turselves.
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running up 2 Might of steps. Use the data

student’s power, she times herself

helow L work oul her useful power,
number of steps = 28
height of each step = 20om
acceleration ol free fall = 981 ms~

mitss of student = 35 kg

e fiken = 545




