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CHAPTER 7: ELECTRICITY 

 
1. ELECTROSTATICS 

 

A. Static Electrical charges 
i. All matters are made of small particles called atoms. 

ii. Structure of an atom; 

 

Draw figure 24.1 buku new vision 

 

iii. Atoms contains particles; proton, neutrons and electrons. Protons and 

neutrons form the nucleus of atoms and electrons move around the nucleus. 

iv. Proton and electron have a property called electric charge, and neutrons 

have no electric charge. 

v. Protons have positive electric charged and electrons have negative electric 

charged. 

vi. An atom contains equal amount of proton and electrons, so the positive and 

negative charges cancel out. Therefore, an atom has no net electric charge. 

vii. An object is charged when there is a transfer of electrons. 

a. an object is neutral if its atoms have the same amount of protons and 

electron. 

b. An object is positively charged if the amount of protons more than the 

amount of electrons in its atoms. 

c. An object is negatively charged if the amount of electrons more than 

the amount of protons in its atoms. 

viii. The transfer of electrons causes two types of electrical phenomena. 

a. static electricity – phenomena where charges that are not moving. PMR 

09 

b. Current electricity – phenomena where the charges are moving. 

ix. Electrostatics is the study of static electric charges or electric charges at 

rest (not moving). 

 

B. Producing static electrical charges 
 

i. Two dissimilar objects can be charged through friction. 

ii. Two neutral objects will be charged when they are rubbed together. 

a. example; 

 

draw figure 24.2 (new vision) page 398 
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b. a plastic ruler is rubbed with a handkerchief and brought near a stream 

of water. The ruler pulls the stream closer. 

c. A balloon is rubbed with a silk cloth and brought near a piece of paper. 

The balloon attracts the paper. 

iii. Objects can lose or gain electrons by rubbing with different types of 

objects. 

iv. Matter carries out two types of charges, that is positive charge and the 

negative charge. 

v. An object is said to be neutral if it has the same number of positive 

charges and negative charges. 

vi. The negative charges are electrons which are free to move from one object 

to another. 

vii. If a neutral object loses electrons, it becomes positively charged. 

viii. If a neutral object gains electrons, it becomes negatively charged. 

 

Draw figure 7.1 page 124 

 

C. properties of static electrical charges 
 

i. same charges repel each other. 

ii. Opposite charges attract each other. 

 

 

 

 

 

 

 

 

 

 

 

 

Draw figure 7.2, 7.3 page 124 

 

Detecting static electrical charges 

 

iii. Electroscope is a device that is used to detect and identify the presence of 

static electric charges on the device itself or upon other nearby objects. 

+ 

+ 

- - 

- + 
+ 
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iv. The most commonly used electroscope in a laboratory is the gold leaf 

electroscope. 

v. Structure of a gold leaf electroscope. 

 

Draw figure 7.5 page 125 (an electroscope) 

 

 

Draw figure 24.7 page 400 (charging and discharging a gold leaf electroscope) 

 

vi. Using an electroscope to identify static electric charges in an object: 

a. The presence of charge in an object can be determined by observing 

any deflection on the gold leaves. 

b. When the electroscope is cot charged, the gold leaves hang straight 

down. When the electroscope is charged, the gold leaves deflect from 

its normal. 

 

Draw figure 7.5 page 125 (a & b) 

 

vii. Everyday phenomena caused by static electrical charges. 

a. Lightning 

Lightning is produced by a discharge of electrical charges 

from one cloud to another or between a cloud and the Earth. 

Negative static electrical charged build up on the cloud 

during a storm as strong wind rubs against water particles in 

the clouds. The negative charges leap to the ground or 

another cloud causing lightning as shown below. 

 

Draw figure 7.6 how lightning occurs (page 126) 

 

Draw figure 24.8 formation of lightning (page 401) 

 

b. petrol tankers 

On hot days, a moving petrol tanker becomes charged due to 

friction with the surrounding air. A metal chain is connected 

from the petrol tank to the ground so that static electrical 

charges can be transferred from the petrol tank to the 

ground and prevent explosion. 

Draw photograph 7.6 page 127 
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c. tyres of aeroplanes 

Due to friction, aeroplanes become charged when flying in 

the air. Thus, when landing, there is a strip of metal 

conductor sliding against the ground to discharge the 

aeroplane. 

 

d. spark plugs 

When a car engine is ignited, there is transfer of charges in 

the spark plugs that produces sparks and subsequently 

burns the fuel. 

 

2. SAFETY MEASURE 

 

1. A strip is used to prevent static charges from accumulating on the tanker. 

2. A lightning conductor is used to protect a building from being damaged by lightning. 
 

3. ELECTRICITY 
 

A. Electricity 
 

i. Electricity is a form of energy produced by electric current. 

ii. Electricity is used in many ways, such as lightning up a bulb, heating a kettle 

or spinning a ceiling fan. 

iii. Electricity can be obtained from various sources. Examples of sources of 

electrical energy are; 

1.  simple cell 

2. dry cell     text book 128 

3. wet cell (acid-lead accumulator) 

4. mercury cell and lithium cell 

 

B. current and voltage 
i. current is the rate of flow of charges (or electrons) through a conducting 

medium such as metal. Current increases when more electrons are flowing 

through a conductor. 

ii. The flowing of electrons through a conductor is driven by voltages, 

produced by batteries or generators. 

iii. Voltage is the difference in potential energy that causes electrons to flow 

from an area with more electrons to an area with fewer, producing an 

electric current. 
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iv. Van de Graff generator is a device that produces a high voltage by 

collecting static electrical charges. 

 

Draw figure 24.12 page 402 (A van de Graaff Generator) 

 

Draw figure 24.13 page 402 (production of electric current) 

 

Buat amali – Van De Graaff 

 

C. the direction of current and electron flow in an electric circuit. 
i. according to the conventional current flow, current flows from the positive 

terminal to the negative terminal as shown in figure 7.9 below. 

 

Draw figure 7.9 page 130 

 

ii. however according to the electron flow, electron flows from negative 

terminal to the positive terminal. 

 

D. Resistance  
i. electric current loses energy as it moves through a conductor because the 

particles in the conductor resist the flow of electrons. 

ii. Resistance is the property of a material that opposes the flow of current 

(electrons) through it. 

iii. When resistance increases, the current flow in a material decreases and 

vise versa. 

iv. Resistor is a substance that opposes the flow of electric charge in order to 

control the flow of electric current. Examples; rheostats, fixed resistors 

and bulbs. 

 

4. MEASURING ELECTRICITY 

 

1. Electric current is measured by using an ammeter. 

2. Ammeter is connected in an electrical circuit in series. 

3. Voltage is measured by using a Voltmeter. 

4. Voltmeter is connected in an electrical circuit in parallel. 

5. The symbol of current is I and its SI unit is the ampere (A). 

6. The symbol of voltage is V and its SI unit is the Volt (V). 

7. The symbol of resistance is R and its SI unit is the Ohm (Ω ). 
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Experiment page 132 & Science Process Skill page 99-100 

 

5. THE RELATIONSHIP BETWEEN CURRENT, VOLTAGE AND RESISTANCE. 

 

1. The higher the resistance, the smaller the current that flows through the 

circuit. 

2. The higher the voltage, the bigger the current that flows through the circuit. 

3. Voltage is directly proportional to the current. 

V α  I   or  R = 
I

V
 

   

The symbols, V, I and R represent the following: 

   V = voltage (V) 

   I = Current (A) 

   R = resistance (Ω ) 

 

4. The relationship between voltage, current and resistance, R = 
I

V
 is known as 

Ohm’s Law. 

       V 

 

 

        I R 

voltage 

 

 

 

     Current  current 

 

Graph of current against voltage 

 

 

            Resistance 

 

        Graph of current against resistance 

 

Science Process Skill page 103 
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6. THE PARALLEL AND THE SERIES CIRCUITS 
 

6.1 Components of an Electric Circuit and Symbols 

 

1. A simple circuit consists of a source of electrical energy, connecting wires and 

other electrical component. 

2. The components of an electrical circuit can be represented by symbols. 

 

Draw figure 7.1  page 136 

 

Science Process Skill page 104 

 

6.2 Circuit Diagram 

 

1. Closed circuit - electric current can flow from one end of dry cell to  

the other and the bulb will light up. 

2. Open Circuit  - Electric current cannot flow in the circuit and the bulb will 

not light up. 

 

Draw figure 7.13 and 7.14 page 136 

 

6.3 Series Circuit and Parallel Circuit 

 

1. A series circuit is a complete circuit that has only one path for current flow. 

2. Each component in a series circuit is connected to the next to form a single path. 

3. A parallel circuit is a complete circuit that has two or more paths for current 

flow. (PMR 2008) 

 

Draw figure 7.15 and 7.16 page 137 

 

7. CURRENT, VOLTAGE AND RESISTANCE IN A SERIES CIRCUIT 
 

1. The current that flows through each bulb in a series circuit is the same. 

 

I = I 1  = I 2  = I 3  

 

2. The voltage supplied by the electrical source is shared by the all bulbs. The 

voltage across the circuit is the same as the sum of the voltage across each bulb. 
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V = V 1  + V 2  + V 3  

 

3. The total resistance in a series circuit is the sum of the resistance in each bulb. 

 

R = R 1  + R 2  + R 3  

 

Science Process Skill page 105 

 

 

 

 

8. CURRENT, VOLTAGE AND RESISTANCE IN A PARALLEL CIRCUIT. 
 

1. The current supplied by the electrical source in a parallel circuit is the same as 

the sum of the current that flows through each branch of the circuit. 

 

I = I 1  + I 2  + I 3  

2. The voltage across each bulb is the same as the voltage supplied by the electrical 

source. 

 

V = V 1  = V 2  = V 3  

 

3. The total resistance in the circuit is represented by the following formula. 

 

R

I
 = 

R

I
 + 

R

I
 + 

R

I
  

        1                 2                 3 

 

Science Process Skill page 107 

 

9. MAGNETISM 

 

1. A magnetic field is the area around a magnet where magnetic effects or 

magnetic forces can be felt. 

 

Draw figure 7.14 page 144 and 7.27 page 145 

 

2. Magnetic fields are represented by the magnetic lines of forces. 

3. The direction of the magnetic field can be seen by plotting using a compass. 
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4. The magnetic field or the lines that represent magnetic force do not meet each 

other and are closest together near the poles. 

5. The lines of magnetic force begin from the north pole and end at the south pole. 

6. This is because the magnetic field is the strongest near the poles. Away from 

the poles, the lines are further apart as the field is weaker. 

7. The direction of the magnetic field can be detected by using a compass. 

 

Draw figure 24.43 page 414 (tinggalkan 6 baris) 

 

 

8. A freely suspended magnet will eventually stop in a north-south direction. This 

principal is used in a compass. 

 

Draw figure 24.44 page 414 (tinggalkan 8 baris) 

 

 

Science Process Skill page 110 & 111 the pattern….. 

 

10. ELECTROMAGNETISM. 

 

1. A current flowing through a straight conductor produces a magnetic field around 

the conductor. 

2. The magnetic field produced around a straight conductor is circular in shape. 
 

Draw figure 7.30 and 7.31 page 147 

 

3. An electromagnet is a conductor that has the same properties as a magnet. 
4. When current flows around a piece of iron, the iron becomes a magnet. However, its 

magnetism disappears when the current stops flowing. 

5. The strength of the magnetic field of an electromagnet can be increased by. 
a. Increasing the number of coils in a solenoid. 

Solenoid is an electrical conductor wound into a cylindrical 

coil. When current flows through a solenoid, the magnetic 

field pattern formed resembles the magnetic field pattern 

of a permanent bar magnet. 

b. Increasing the current that flows through the solenoid. 

c. Reducing the diameter of a solenoid. 

d. Iron core – magnetic field is stronger if a soft iron core (pure iron) is 

placed inside the solenoid. 
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Draw figure 7.32 page 147 

 

6. The poles of solenoid can be identified in the following ways: 
a. The pattern of the current can be seen from the ends. When a solenoid is 

viewed from its end, the pattern of current seen represents the pole of 

the end. 

 

Draw figure 24.50 page 416 (tinggalkan 4 baris) 

 

 

b. Left hand grip rule: When the hand is held as shown in figure below, the 

direction of the thumb represents the direction of the north pole while 

the direction of the other fingers represents the direction of the current. 

 

Draw figure 24.51 page 416 (tinggalkan 4 baris) 

 

 

 

 

The End ………………………………… bye. Try to answer summative question on page 149. 


