


What is a Farati.ei universe? A Farati.ei. universe is a
hypothetical self-contained reality co-existing with one's
owh, A spe&:é{w group of parallel universes are called a
"multiverse”, although this term can also be used to
describe the vossible pvarallel universes that constitute

How would Ehis apply to a circuik? There must be mul&ig‘t&
pathways for the current.

5‘ ‘ How are V, I and R calculated for a series circuilt? Vr = V; +
: Ve + Ve, It 211 2 Iz =2 Ia.. and Ry =2 R + Re + Ra...



The true science of parallel universes




Learning ob jectives

State that, for a parallel circuil, the current from the source is
Larger than the current in each branch.,

Recall and use the fact that the current from the source is the
sum of the currents in the separate branches of a parallel
circulk,

State that the combined resistance of two resistors in parallel
is Less than that of either resistor by itself.

Calculate the combined resistance of two resistors in parallel.

State the advantages of connecting lamps U parallel in a
circudlk,
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What is a p&raﬁet circuik?

What can we say aboubt the current in a parallel circuit?

Write an equation to deseribe Ehis




, What is a parallel circuil? A circuit with more than one loop/
: branch/path.

[

}' ‘ What can we say aboult the current in a series circuik? It is
larger at the source thawn in the branches

{

A Write an equation to describe bhis. Ir = I. + I + 15 ...
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For o parallel circuil, the current from
the source is larger than the current in
each branch,




Why is the current
different? o

Think back to the Last fire drill, Why
do we use mu&ipi& exilks?



39 The diagram shows a circuit, with four possible positions to place a switch.

At which labelled point should a switch be placed so that lamp 1 remains on all the time and
lamp 2 can be switched on and off?

. What is the answer?

Crive your reasoins,
3

A How Ls khis c:ii,ﬁmem% %mr o series circuik?
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What happens to current as the number of Lamps increases?

What happens to the resistance as the number of lamps increases?

Exylaim YOUT ANSWers,
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What happens to current as the number of Lamps increases?
Increases,

What happens to the resistance as the nunber of Lamps
thereases? Decreases.

Explain your answers. As the number of Llamps increases, the
resistance decreases: it is easier for the current to flow.



/Rt = /R + 1/Ra + 1/Rs...

The reciprocal of the total
resistance is equal to the sum of the
reciprocals of the individual
resistances




Worked exam[ate: What is
the combined resistance of
Fhree 2 ol resistors?




Worked exampi.e: What is
the combined resistance of
three 2 olwm resistors?




. What is the sum of the resistors?

' What is the sum of the resistors?

A What is the sum of the resistors?



Bl kot is bthe sum of the resistors? § 2

A What is the sum of the resistors? 4 sz



. Copy and COMFL@.E& using the words
below |

‘ Copy and tOMPLQEQ without looking
ab the words below

A Rewrite the sentence in your ownh
words

o When adding up resistors in
to determine the
resistance, the total resistance is
atwavs Ehan the

resistors resistance.

smaller, F?ar&itet, smallest, total



. Copy and compl&&e using the words
below |

‘ Copy and tompleﬁe without looking
ot the words below

A Rewrite the sentence in your ownh
words

o When adding up resistors in parallel
to debermine bhe total resistance,
the btotal resistance is &Lwavs smaller
thawn bthe smallest resistors
resistaince,



-~

Current -
:
"‘-‘-L |OOOA| \‘L

TS

v _Current "
- |OOOA| A

. What happens to the total voltage as you add Lamps?
‘ What happens to the voltage on each lamp as the number of Lamps

ncreases?
Wrikte an aqu&&om to show Ehis.
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. Whak l«appens to the total voltage as you add Lamys? Nothing. It s&ajs }'
. constant, Whatever enerqy qgoes into the circuil, has to come out. }

,‘ What hagg&ms to the voltage on each Lam[;? as the number of
' ‘ Lo\m[ps thereases? Ik remains constant, imdependemﬁ of the number
' of Lamps.

A Write ai &qu&%my\ to show Ehis. Vr =2 V1 = V2 = V...



V1 =2 V1 = V2 2 Va.

> The total potential difference in a
Par&i.i.el circuit s the same across
all ﬁompamev\%s‘




. What are the advantages of using Farattet circuiks?
‘ What are the disadvantages?

A State some example of series and parallel circuits.



. What are the advantages of using parallel circuilts? The
1 individual branches can be controlled. Not affected by one
Lamp blowing. Voltages are the same as the source.

?' ‘ What are the disadvantages? Source uses energy far faster, enerqy
is not free! More connecting wires are required. Greater
complexity of circuit.

| State some example of series and parallel circuits. Series:
A Flashlight, Christmas tree Lights (i the past). Parallel: house
i Lighting system, almost every other circuit.



Alternative experiment:

Experiment: What factors affect the potential difference in a

What are the variables? Independent variabl

Current, power pack, Ejpe Number 0{ LQmF
of wire, number of Lamps,
. e Dependent variable:
length of wire, thickness of ‘F’oem o tterciie
wLTe. across each Llamp / V
Hothesis Graph prediction Table of results

Investigating p.d. using two DMM’s, a
lamp, a rheostat.

If | increase/deép@dée  Lamps
then the pd. WiKiREreaser

decrease/staythexsane

Equipment: Method:
° LO\MS . _Set up a circuit with a two lamp.
. Power pack at 6V . _Set the power pack ko & V.

° DESEEQL mulbimelber Record the F.d\. across each Lamlo.

o Connecting wires . Repeat with more Lamps.

. What Ioo&Eert«\ do you notice?

Risk assessment Evaluation

Avold short circuiks. Do not exceed &
V. Avoid any Liquids near the work
area.

Conclusion:

A

Explanation:




Dual Output Power Supply

Gt

o




Number of p. across  pd. across  pd. across pd. across  pd. across  pd. across
Lamps first lamp  second lamp  third Lamp fourth lamp  fifth Lamp  sixth Lamp

Complete the table up to three Lamps.

' Complete the table up to five Lamps.
A Complete the table up to six Lamps.



Number of p. across  pd. across  pd. across pd. across  pd. across  pd. across
Lamps first lamp  second lamp  third Lamp fourth lamp  fifth Lamp  sixth Lamp

3

State a conclusion to the experiment.
' Evaluate the experiment.
A Explain your results,



Learning ob jectives

State that, for a parallel circuil, the current from the source is
Larger than the current in each branch.,

Recall and use the fact that the current from the source is the
sum of the currents in the separate branches of a parallel
circulk,

State that the combined resistance of two resistors in parallel
is Less than that of either resistor by itself.

Calculate the combined resistance of two resistors in parallel.

State the advantages of connecting lamps U parallel in a
circudlk,



Questions
at.

The diagram shows a heater cod and a resistor connected  a 12V battery and an ammeter.
The ammeterreading s 1.2A.

(2) (1) Sa he equation linking voliage, current and resistance.

(8) Calculate he voltage acoss the 40 Qresstor.

(iv) Calculate the encrgy transfamrad © he heater cold in 5.0 mnutss.

Energyvansferrad = .

() Show that the voltiage across he heater cold is about 7 V.

(v) At first, he temperature of he watsr Incraases.
Afer 3 while, the temperature reaches a steady value below he boling point of water.

Explain why he temperature reaches a steady value.

(b) Resistors can be used as haating slements in he rear windows of cars.
The diagram shows two possible designs.

X Y

(i) Compiete the table by placing a tick (" ) n he corect boxes.
Dessgn Senes

X
Y

(8) Descrbe he advantages and disadvantages of design Xwhen used as a
heater in a car window.

(Total for question = 14 marks)




Questions
at.

(v) At first, he temperature of he water Increases.

Afer 3 while, the temperature reaches a steady value below he boling point of water.

Explain why he tempergture reaches a steady value.
The diagram shows a heater cod and a resistor connected © a 12V battery and an ammeter AF

The ammete reading & 124 | !’20&@. of enerqgy loss is. equ,at
“to rate of &M&rgj gaia

(b) Resistors can be used as heating elements In he raar wincows of cars.
The diagram shows two possible designs.

X Y

(2) (1) Sa he equation linking voliage, current and resistance.

(i) Compiete the table by placing a tick (‘/) n he corect boxes.

VvV =2 IR ~—

: v

Y

(8) Calculate the voltage across the 4.0 Qreastor.

(8) Descrbe he advantages and disadvantages of design Xwhen used as a
heater in a car window.

V12 AXx 40V = 45V _Fewer wires

I O B R .o 0"\@ mm[ﬁ?mw& fmlsf

12 \; _ 42, \; - \; ::::::” CLTﬂMLE {QbLS
7.2 V

lmCacuatetne eﬂe(gy tra‘rsfeﬂed D he heater coldin 5.0 mnutss.

= IVE = 12 Ax 722V x (8.0 x &0)
£ = R&00 D




Whab s a Paratlet
circulk?

Answer this th as much detail, and as
fu,i.i.vj as you can. This will determine
whether or not you have achieved the

learning obj@.&&ve and the level to
which you, have achieved (k.

Think about whak you have learned and
how ik relakes ko whak you atreadv
IO W,



