








A The skater exerts an actum ww
bag in order to throw it avuf it
According to Newton's thlr aw th
will exert an equal and opp ew
force on the skater. Therefore tf
will move backward as | 5‘ 'rT't I
forward. This effect is ne tul o) [:
skater is standing on a ve wLw '-'
surface. A similar obserye 'E]w NOL
made if an astronaut free- loating
threw an object away from it nHr
be propelled in the opp@s G

Tect vAalirents ..
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Electrical energy

Electrical energy is an important forr
energy in modern society. ,_ used
power machines, including the majori
large and small household appliance

Electrical energy is transported very ¢
to these appliances via conducting
electrical circuits. It is important to
remember that the individual free el
in the wire move relatively slowly (;
millimetres per second) but the elee
energy is transmitted ,;g;-;_.j}f: ly al
conductor. In this way the energy re
an appliance almost instantaneousy
you turn the switch. Al



There are a number of sc "“u:;rf"x =
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energy. A battery and imc t
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Electrical charges flow araun cir
response to an electrical force. T 1€
caused by the existence ofa 1 elec
that is established in the con ‘}_( ,. |
when they are connected to | q‘n.ﬁ-- at
terminals. We can think of ;t
emerging from the positive te ﬁarH a
battery as having a high pot ‘UW
Those charges returning to the ne
terminal have zero potentlal 4_51 rg)
some parts of the circuit som of thi
energy is transformed into other f

the potential energy decreases. f i



the potential energy decreﬁ‘s”
particularly true across a resistor Suc
filament in a light bulb. Potel% ial diffe
therefore exist across various p arts
circuit. These potential differe ,rm;-_.

called voltage drops.

1,ln.

 Voltage is a measure of t :..' yote
energy differences betwe n
points in a circuit.

Some people like to think B !i__ volte
a battery as the electrical rj'l |
the charges that flow arou d the circu
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Figure 1.21 Voltage drop around a ; s '-.j
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Series circuits - .
In a series circuit all th res
one after the other so ¢ nH
current passes in tum Im UC ’
as it flows around the afﬁ‘m

e At all points in thex_ ’__;,r. S i
current is the same.

» The voltage drop ac g-n
battery termmalsnlg equ: ,1
the voltage drops a u 0SS ea

» The greater the num 1”.4; of
series the greater I s the
resistance.
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