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Physics 11 Note Booklet #5: Electricity

All matter is made of atoms, which have a nucleus consisting

of positively charged IO(‘A“’ an s and neutral @
rv.u'{'ro‘n ) . Surrounding the nucleus are
negatively changed p,‘e(,"' rgNnsS . @

Like magnets positively charges particles are attracted to /\eﬂﬂ Ve, charges and repelled by

f) ﬁﬁi‘l’f\le charges. Similarly, negatively charged particles are attracted to TQ aﬁ :'71 1€

charges and repelled by __ N\€ ;Ia'*;tle charges.

QUESTION: There is a negatively charged area \
connected by a wire to a positively charged area. w— +

a) Are there more electrons or protons in the negatively charged area?

Efec+fﬂ/\5

b) Are there more electrons or protons in the positively charged area?

PmJVO/\?

¢) What will happen?
E[Cc (A w?” mrVe _p”m /W/ﬂ[;% /
Lo edml:ve yntil T é”}”“e
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A battery contains a pair of chemical reactions, one / N\

1©)

which uses up electrons and one which produces

electrons.

The place where the electrons are being used up

will have fewer electrons than protons, so it will be

‘p/ﬁ]"} V€. thisis called a cathode.

The place where the electrons are being produced

will have more electrons than protons, so it will be

/\6})0‘} e , this is called an anode.

If the anode is connected to the cathode with a wire, electrons from the anide will flow towards the

cathode. The electrons at the anode have € J ec‘}r iy fﬂle/ﬂéz A e/l 6{/45/ , thisis

analogous to gravitational potential eneréy.

We can think of the flow of electricity as the roW_ of water from a height. In that model consider water
starting in a tank high above the ground, it flows downwards and as it flows it turns a turbine, doing

work. When the water reaches the bottom, a pump lifts it back to the tank.
The pump represents the

Bo‘H‘e{y
/

The water represents the

Torbine  glochions

The height difference between start and

end represents the potential difference,

called V4 . ’{'D/J é.
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In the water analogy the flow rate of the water is how much water passes a point each second and it
could be measured in liters per second. In an electric circuit this is called curren and
can be measured in electrons per second. ‘

Example: A 2.5 X 10%° electrons flow through a circuit in 5.0 seconds. What is the current?

4el ecjf n s ‘f h Z}
Coment S2CT QXU clectins 5 g1 eletling
S5el - —
S.O5ecs sec
Measuring the current in electrons per second has the disadvantage of using massive number, so we

normally use the alternative measure of coulombs per second, one coulomb of charge is the same as
6.24 x 1018 electrons.

Example: What is the current of the previous example in coulombs per second?

5,0 xl¢” electt L C - _.80C
— C
Sec 6.1k 0" oleddions 5€

Example: How many electrons flow past a point in a circuit in 5.0 seconds if the current is 0.56 coulombs

per second? ’3
656 % bAUXD = 3. 414%xl el y I
se

— [7 x |0 Me/fd[/mi
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The unit for current is the ampere j
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EXAMPLE: 50.0 coulombs of charge flow through a wire in 25 seconds. What is the current?

T = S54.0 C B
S seC -

[A=1000m4

EXAMPLE: How many electrons pass through a wire in 5.0 seconds if there is a 0.35mA current?

G=T1
= (. 0003514 *Sﬁfec
=0.60175C o.24x1t" electons
| C




Physics 11 Note Booklet #5: Electricity

If you connect the positive and negative terminals of a battery with a wire

€(€(+rﬂn5 Lpu cren T tr T

If you connect the positive and negative terminals of a battery with a piece of plastic
¢
h(}_\\'\lf\f hﬁl?feﬂ 5

This is because a wire is a Cdl\[) UCI_I r and a piece of plasticisan _t A 5@‘ (0+”/‘

More generally we can say the wire has low Ces: 5'}04 (A4 and the plastic has high
refisTanc . . '

All standard materials have some resistance, an electrical appliance uses resistance to convert electrical
energy into other forms of energy. Wires and resistors convert the electrical energy to heat.

The units for resistance are a h/VI S C _O..)

Ohm’s Law:
R= <
s -

v=TA

Example: A 50.0 £ lightbulb is connected to a battery with a 9.0 volt potential difference between the
terminals. What will the current be?
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Example: A circuit consisting of a 9.0 volt battery connected to a light has a current of 840 mA. What is
the resistance of the light? /\

0.8% A

A= :%f 107100
0. = [[JL

. o 3
: P ,
Example: What is the potential difference across a 250 {2 load that has 1.2 A of current flowing through

it. (VJ"{'A[I{) ; }

= | AA x 2505
Z 300V =

Example: A battery with voltage of 3.6 V is connected to an 8.0 ohm
and a 4.0 ohm load in series. The current through the circuit is 0.30 O\/ BO* +ery 3 6J/
amps. ’ -

en

A

— +
—i
What is the potential difference across the 8 ohm load?
V=TA=03A Ygﬂ—:@@ |

What is the potential difference across the 4 ohm load?

V=T@A=034 x %&L:@ B Y
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Electric Power: Recall Power is defined as work over time, and work is change in energy

(j:'\’:;/:@'_‘é:':\/I !

Power is measured in \:\/0'} + 5

Since PK"" :AE
| \

\»/o'H"- fel

An alternative measure of energy is

walt: seC
K;[O\,/oH—' h pvl”

Example: A 1600 W hairdryer is connected to 120 V power source. What is the current flowing through

the hairdryer?
P 600w _

V 120V

Example: A 20.0 V power source is connected to a 40.0 ohm resistor for 15 seconds. How much heat is

generated?
T= X

P=VT a

_ Vv
;\CSGJ P= %W = 10 wslls




