ELECTRICITY

gl be switched on?

Hmm, why can't this television

( Look. Ana! One of the
| bulbs is not working.

Although one of the
bulbs is not working,

the others sfill light up.




@ SOURCES OF ELECTRICAL ENERGY

We use elecirical energy every day. Electrical energy is used to produce
light, heat, sound. and to move objects. What are the sources for
electrical energy?

POWER PLANT

Power plants use kinetic energy produced from winds, waves, and
hydreeleciric fo move furbines and generate eleciricity.

SOLAR CELL

Solar cells convert light energy from
the Sun into electrical energy. Solar
cells are also used in satellites and

calculators.




Explain the examples of REE
sources for electrical energy. E"J’
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@ SERIES CIRCUIT AND PARALLEL CIRCUIT

Bulbs and other electrical components can be connected into two types of
circuits. They are series circuit or parallel circuit.

SERIES CIRCUIT

In a series circuit, each bulb is arranged in one chain.

— S 1] =
dry cell
L one chain of
electric circuit
=
. -iﬁl |
bulbs

Bosed on the arrangement of the circults 1
that you have learned, how many paths J

for the electric current 1o flow in series and
parallel circuits?

Series circuit has a single path for the electric current to flow.

L, one path of
electric current

]
S




p

| Observe the circuit below. What is the difference bebween
the arrangement of bulbs in series and parallel circuits in
a complele dircuit?

5

PARALLEL CIRCUIT
In a parallel circuit, each bulb is arranged in several branches that are
parallel to each other.
-

||

dry cell  first branch of the

electric circuit
—&aj

switch second branch of the
= electric circuit that is parallel

= to the first branch
ﬁ & —

switch bulb

The electric current in parallel circuit can flow in more than one path.

first path of the

electric current T

second path of the
~  electric current
= T




@ SKETCHING USING SYMBOLS

In a circuit diagram, electrical symbeols are used
to represent the components in an electric circuit.

Let's look at the symbeols for the il
components in an eleciric circuit. f_l —

“ COMPONENT S SYMBOL
- Dry cell -
+ I
| dry cell
+ "-“ 1 + "-.‘- ] I
2 dry cells
= switth =
J -
P open switch

et e

. X

Sketching using the electrical sumbols is easier to understand as compared
to using the pictures of actual components. It shows the connections of the
electrical components more clearly.

)
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Let's sketch the f?’
diagram for this
series circuit. I

{

o

2. Then, skeich the symbol of 3. skeich a linear connection

the bulbs. between the dry cell and the bulbs.
Lasily, insert the symbol for the switch.

How do [ sketch g
the parallel circuit? — % =

I Sketch the first branch of 2. Then, sketch the second branch of
the electric circuit. the electric circuit in paraliel.
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APPARATUS AND | Series circuit and pnrnlle! circuit

MATERIALS arrangements, marker pen, Al paper,
and ruler.

. Observe the arrangement of the 2. Take turns to skeich the symbeol for
series circuil. Then, sketch the each dry cell, switch, and the bulbs
symbal for the dry cell on the A4 in the series circuit.
paper.

i
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- i H
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3. Connect the symbals of the 4_ Repeat steps | 1o 3 for parallel
components with the sumbol of the circuit arrangement.
connecting wire in linear lines.

5. Share the sketch of the circuit dmgmms of gnur gmup in front nf 1he duss

have sketched.

{b] Compare the pesifions of the actual components with the skefched
symbols in the circuits. Are the connections of the components
shawn deurig'*

. . £ Téudlerspreburelheumngenﬁm'ﬁr ]
[—_L‘»A : mm the series and parallel crcults. ;

Q h::] Eh;:ﬂmn uII The sgmbnls fﬂf 1he elecfrlcul cnmpcnenfs 1huI gou




A @ THE BRIGHTNESS OF BULBS
What is the difference in the brightness of the bulbs
between the series and parallel circuits?

~ R
|

Series Circuit Parallel Circuit

Wow! It locks like the bulbs arranged in the parallel circuit are
brighter than the bulbs arranged in the series circuits.

Whg do the bulbs arranged in
fhe pﬂmll&! circuit light brighter?

- The series circuit has one path
J for the electric current to flow.
| All the bulbs share the electric

I
. current.This causes bulbs A and
| ﬂ-_‘e-.l_.-,_‘(m_[J B to be dimmer than the bulbs
A B arranged in the parallel circuit.

= -3
ﬂ'.ﬁf
ﬁ ;

L The parallel circuit has more than one path for the
i electric current to flow. The total electrical energy

| that flows through each path is the same. This

T causes bulbs C and D to be brighter than the bulbs
| arranged in the series circuit.

-y L



e B p——1 L EABRIGHTINESS
TMERSTEST o

m To investigate the relationship between types of circuit
and the brightness of bulbs.

APPARATUS AND } Four bulbs. four bulb holders, four dry cells, four

dry cell holders, two swilches, and connecting
wires with crocodile clips.

2wl

|. Build a series circuit using 2. Then, build a parallel circuit using
two bulbs, the same number of bulbs.

«puleDat,

3. Close the switches in both circuits 4. Observe the brighiness of the bulbs
simultaneously. in both circuits.

*u
1

la) What are your observations on the brightness of the bulbs
in this activity? Explain,
(b} What can you condude from your observations?

Ozair arranges five bulbs for two different arrangement
e{f of circuits. Which circuit lights brighter bulbs? Why?

-

X

Circuit A Circuit B

1




@ FACTORS AFFECTING THE BRIGHTNESS OF BULBS

IN SERIES CIRCUIT
NUMBER OF DRY CELL

Can we make the bulbs in 1]‘-7

¥ 1 Lhisseries circuit brighter? |

If we increase Let’s test this
the number of dry hypulhe?‘is
cells, the bulbs L by carrying
will light brighter, E out an

experiment,

1. Aim

To determine the factors affecting the brightness of the bulbs
in a series circuil.

2. Problem statement

Does the number of dry cells affect the brighiness of the bulbs o
in a series circuit?

3. Hypothesis
As the number of dry cells increases, the brightness of the bulbs in
a series circuit also increases.

. Variables
* manipulated: number of dry cells.
» responding: brightness of the bulbs.
= constant; number of bulbs and type of circuit.

5. Apparatus and materials
Three bulbs, three bulb holders, six dry cells. six dry cell holders,
three swiiches. and connecting wires with crocodile clips.

KPM
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6. Steps

la) Build three series circuits as follows:
lil A series circuit using a bulb and a dry cell,
[il A series circuit using o bulb and two dry cells.
liii] & series circuit using a bulb and three dry cells.

(b] Then. close the switches simultaneously.

lc) Observe the brightness of the bulbs and record the results in the
table as shown below.

7. Data
Brightness of bulbs
Number of dry cells T e

[ ! 7 \

e

3
8. Conclusion
lal Hupothesis is [accepted/not accepled). )
(bl Asthe number of dry cells .~ | the brightness of the bulbs also .~

NUMBER OF BULB

 Melia, in your opinion, does the brightness of the bulbs increase
by increasing the number of bulbs in this series circuit?

Mo, Chan. In
my opinion, the
| brightness of the
bulbs in a series
circuit will decrease
if the number of
& | bulbs increases.

-

| Lel’s carry out the experiment again to f, s

prove the hypothesis above.

\
Y




IN PARALLEL CIRCUIT
| NUMBER OF DRY CELL |

."‘.
Does the number of dry cells | ml H -
offect the brightness of the | i ]

l

=
g{ bulbs in a parallel circuit?

How do we change
the brightness of the
bulbs in a parallel

circuit?

The brightness of the bulbs can be changed by adding

more dry cells. The increase in the number of dry cells will
pravide mare electrical energy to the circuit, The increased
amount of eleciric current that flows in each branch of the
circuit causes the bulbs to lit up brighter.

As the number of

dry cells increases,

the brighiness

of the bulbs in a

parallel circuit also
increases.

&
- ¥ a i

: T ’ﬂ.i‘"‘l‘ ‘ﬂ.u'-‘

Circuit B Circuit C

Based on Circuits A, B and C, plan an experiment 1o
investigate whether the number of dry cells affects
the brightness of the bulbs in a parallel circuit,




NUMEER OF BULB

( Ana. in Lyour opinion,
does the brightness
of the bulb in
a parallel circuit
decrease if the
number of bulbs

L increases?

[ agree with you, Ana.

When the number of bulbs

increases, the brighiness
of the bulbs in a parallel
circuit does not change.

7|

)
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I don't think so, Ravi.
& parallel circuit has more
than one path for the electric
current fo flow. Therefore,
the total amount of electricity
that flows in each path is
the same.

one bulb
Wow, thebulbsinall | | s [ R —
three porallel circuils ’lm. o *E B’ *lm -
have the same
brightness!

an experiment
to prove the
hypoihesis,

three bulbs

¥ ..

4D
.L'“"' number of bulbs increases,
< the brightness of the bulbs in a

Lpumllel circuit does not change.

Circuit & i
Circuit B ¥ &
is proves that when the E % g
Circuit C

What is your conclusion about the factors
affecting the brightness of bulbs in series and
parallel circuits?

K
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b ___ @ CLOSED SWITCH, OPEN SWITCH

~ Ravi has built a series circuit. He has connected two switches in the circuit

to observe the condition of the bulbs when these switches are closed
or opened.

What is the condition of the bulbs if
I open or close the switches in this
series circuit?

- e |

H s e
Switch ¥ Switch X Switch Y
is opene is closed is closed is opened

Why do both bulbs in this series circuit not
light up if one of the switches is opened?

| When either switch X or Y is opened, both bulbs do |
i not light up. This is because the circuit has become |
i an incomplete circuit and electric current cannot flow.

-y L



Chan also tested the condition of the bulbs when one of the switches is
opened or closed in the parallel circuit that he has built.

Why does the other bulb still light
up although one of the switches in
the parallel circuit is opened?

“When switch X in the first branch of
i the eleciric circuit is opened, bulb A :
¢ in the first branch does not light up

! because the circuit on this branch

! becomes an incomplete circuit and

i the electric current cannot flow

Bulb B in the second branch
of the electric circuit still ights
up because electric current
can flow through this branch.

L) [5

KM

g —a—i,. -..i—+—
Switch X isclosed A

-
L

Switch ¥ is opened B

{ When switch Y in the second branch
i of the electric circuit is opened, bulb

i B in the second branch does not

. | light up because the circuit on this

! branch becomes an incomplete circuit |

i and the electric current cannot flow |
LT‘rm-ugh it. }
Bulb A in the ﬁEbmnch_

of the electric circuit still
lights up because electric
current can still flow
through this branch.
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m To investigate the relationship between the
conditions of swilches and bulbs.
APPARATUS AND Six bulbs, six bulb holders, four dry cells. four dry

] cell holders, six switches, and connecting wires
== \_MATERIALS with crocodile clips.

=

D |. Build o series :in:uh‘ using three 2. Build a parallel circuit using three bulbs
o bulbs and three switches. Label and three swiiches. Label the bulbs as |
;;:I[J the bulbs as A, B, C and the D, E, F and the switches as 5., 5., 5..

:11._5'*- switches as 5. 5., 5.

”) 3. Close the switches in both circuits simultaneously.
4. Then, open and close the switches by following the insfructions in the table
— as shown below. Record your observations.

J Circuit Condition of switches Condition of bulbs
___‘ S S S A B C
o Series close open open |does not ligh! up | does nof ight up | does not light up
'[ open | open | close , -
- 5. 54 5. D E F
Parallel | close | open | open '
circult | gpen close open
open open close

Iul Siute 1'he mndmnn of the bulbs if 5 is closed while 5. and 5, are
opened. Give an inference fo your observation. H
Ihl Whnch bulb will light up if 5, is closed while 5. anﬁ S, are opened?




FACTORS AFFECTING THE USAGE

o OF ELECTRICAL ENERGY

Electrical energy makes our life easier and comfortable. The mishandling
of electrical appliances causes higher usage of electrical energy. We
have to pay the cost of the electrical energy used. Using electrical energy
wisely can reduce our monthly electricity bill.

Using a fan instead of
an air conditioner.

Swilching off the lights

Avoid leaving the
refrigerator door open
for a long time.

. Swilching off electrical g
appliances when not in use.

L2~



What are the factors affecting the
usage of electrical energy?

Legend:

: | Type of electrical appliance used

|| Duration of using the electrical appliance

Green technology is @ method to make or manufocture sustainable
products using recyclable and environmentally friendly sources
that do not cause pollution. An example of green technology is the
light-emitting dicde (LED] lamp that is used to reduce the usage of
electrical energy.

Reduce the usage of water ( N
heater when showering. L AT

Using energy-saving lamps such as

LED lamp and compact fluorescent
lomp instead of filament lamp. I
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|. Gather the eleciricity bills of your 2. Observe the total amount paid
friend’s house for the past several for each month. Build a bar chart
months. based on the gathered informafion.

3. Gaother information about how the 4. Suggest ways to save electrical
elecirical appliances were used energy in a house in the form of
through an interview or a house visit. @ mind map.

State ways to reduce the usage of electrical energy
ina huuse F




@ MISHANDLING OF ELECTRICAL APPLIANCES

Electricity has various uses. However, mishandling elecirical appliances is
very dangerous.

The following are examples of mishandling of electrical appliances.

Touching a switch or an Inserting an object that conducts
electrical appliance with electric current info the socket.
a damp or wet hand.




Short circuit

Using an electrical appliance Connecting too many plugs
with a domaged wire. in a socket.

Mishandling of an Charging an electrical appliance
elecirical applionce. for too long.

"
% *:J Siti covers a light bulb using a towel to make the
P | light dimmer in her room. Based on her action,

mem is the effeci that could happen?




@ HANDLING ELECTRICAL APPLIANCES SAFELY

If we got electrocuted by a large amount of electric current, we may
experience injury and it can be fatal. Therefore, we must praclise sofety
precautions when handling electrical applionces.

How do we use electrical
appliances safely?

Faulty electrical appliances should be repaired by cerfified personnel.

Hands must be dry when touching a switch.
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Connect only one plug to one socket.

Replace a damaged wire with a new one.




oo FUNACTIVITY.. AV GUICTIICAL £S5
i ENERGY,

APPARATUS AND | Computer, internet access, scissors, glue,
MATERIALS manila card, and adhesive tape.

. Identify the places with electrical 2. Use the computer and the interne!
appliances in your school such as ta gather information about the
the canteen, computer loborafory, safefy precautions and ways
and library. Mark the locations to save energy when handling
of the electrical appliances using these electricol oppliances.
adhesive fape. Print the gathered information.

3. Cuf the manila card into smaller cards. 4. Paste the safety cards on the
Faste the gathered infarmation onto marked locations. Present your
these cards to make cards on safefy work to other groups.
precautions and saving elecirical energy.

Explain the safety precautions needed when handling
the electrical appliances.




AN FUNSCIENCE = GREVET PEARD @UER

Construct a circuit board quiz
using o mounting board,
coloured paper. paper clips,
adhesive tape, connecting
wires with crocodile clips. dry
cells, bulbs, dry cell holders,
hole puncher, and glue.

SN\

2. Moke @ hole on

he m_p

I. Prepare writlen or printed
questions and answers ggg of the mounting
for the quiz. Posfe the rd.

questions and answers
randomiy on the mounting
board.

\

5. Insent the bulb through
the hole from the bﬂg

4. Build an electric circuil using
the conmecting wires with

crocodile clips as shown of the mounting board.
above. Fasten it using
odhesive tape,

T Ium;mdﬁn?:l end qu.bLhe
crocodile clip fo
clips for the E[ue&ﬁnnp:pa
Touch the other end of the
crocodile clip to the paper
clips for the answers.

rE! ok
S
= 2
Circuit board quiz

3. Using the paper clips,
clip one side of each
coloured paper with the
questions and answers.

6. Connect the paper clips
for o question fo he
respective comect answer
using the connectin
wiress of the back of the
rmounting board,



’i‘ MINO REFLECTION

I. The sources of elecirical energy are from solar cells, dry cells, dynamos,

accumulators, generators, and power plants that use winds, waves, and
hydroeleciric.

2. Bulbs can be arranged in series or parallel circuits,

3. Examples of skeiches of series and parallel circuils using symbols are
as follows:

‘II—
I

|
@
@

The sketch of a series circuit The sketch of a parallel circuit

4. The brightness of bulbs in a circuit can be changed by:
= changing the number of bulbs or the number of dry cells in a series circuit.
= changing the number of dry cells in a parallel circuit.

5. The differences in the condition of the bulbs between series and parallel circuits
when a switch is opened are as follows:

Series circuit ' Parallel circuit
(1o ] [
' = "'1-
- 3 P — Switch X is opened = s
Switch X Switch ¥ ; %
isopened i closed SwitchY isclosed | e &
All the: bulbs do not light up. | The bulb in branch ¥ still lights up.

6. Factors affecting the use of electrical energy:
* Lsing a fan instead of an air conditioner.
= Switching off the lights when sleeping.
* Switching off elecirical appliances when not in use.
= Avoid leaving the refrigerator door open for a long time.
* Reducing the usage of water heater when showering.
= Using energy-saving lamps such as the LED lamp instead of filament lamp.

Lo

KrM



7. The effects of mishandling electrical appliances:
= elecirocution.
= shorf circuit.
* fire.
8. The safety precautions when handling electrical appliances:
* Faulty electrical appliances should be repaired by certified personnel,
» Hands must be dry when touching a switch.
= Connect only one plug to one socket.
* Turn off the switch before removing the plug from the socket.
* Replace o domaged wire with a new one.

hmwnr all questions in the Science exercise book.

|. State all the sources of electrical energy.
2. Observe the circuit components below.

g [ G
= _, .
&
bulbs switches dry cell connecting wires

with crocodile clips

[a} Using all the components above, sketch the circuit diagrams for two
different circuits using symbols.

(b} Which arrangement has brighter bulbs? Why?

[c) Explain the difference in the arrangement of the bulbs in the series and
parallel circuits in the fable as shown below.

Circuit Series Parallel |

Arrangement
of bulbs

!
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3. Aliis investigating the brightness of bulbs in parallel circuits.

| 4l it

—&— & &

& & @

& & @
Circuit A Circuit B Circuit C

Based on the circuit diograms above,
la) what is the manipulated variable in this investigation?

(bl arrange the brightness of the bulbs in the three circuits in descending order.

[c] Al then investigotes another factor that affecs the brightness of the bulbs
in a parallel circuit. His investigation is shown in the diagrams below:

L ®

® ®

Y R
Circuit A Circuit B

Based on fhe circuit diograms above, is there ony differences in the brighiness
of the bulbs in both circuits? Why?

4. Based on the circuit diagrom below, suggest two ways to increase the
brightness of the bulbs.

L

e
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5,

7.

The diagram shows four bulbs Switch Sy gyib M,
that are arranged in parallel
and series circuits, Each
switch is closed. Baosed on the
arrangement of the switches
and bulbs in the diagram, state _| SwitchS. gyl M.
the condition of the bulb if one —
of the switches is opened.

(a) Switch 5
{b) Switch S;
(¢l Switch S, B

Switch 5.

Bulb Mz

Observe the situation below on the usage of elecirical energy
in Ahmad's house.

List ways for Ahmad to reduce the usaoge of elecirical energy af his house.

The situation below shows a mishandling of an electrical appliance.

(o] What is the possible effect on the pupil?
{b] How could the mishandling be avoided?

lc) Give two safely precautions when handling
electrical appliances,




