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Symbols and Components

Electric Circuit Setup

A simple electric circuit consists of a battery, wires, a key (switch), a metal plate, and a
bulb. The battery provides electrical energy, wires connect the components, the key acts
as a switch to open or close the circuit, the metal plate completes the circuit when
touched by the key, and the bulb lights up when current flows.

Electric Circuit Symbols

Electric components are represented by standardized symbols in circuit diagrams. For
example, an electric cell is shown by two parallel lines of unequal length, the longer line
representing the positive terminal. A bulb is shown as a circle with a cross inside. Switches
have different symbols for ON (closed) and OFF (open) positions. Wires are represented by
straight lines.

Batteries and Cells



A battery is made by connecting two or more electric cells in series, increasing the total
voltage. The positive terminal of one cell connects to the negative terminal of the next. This
series connection adds the voltages of individual cells.

Cell Holder

A cell holder is a device that holds electric cells securely and connects them to a circuit. It
has metal clips or springs that make electrical contact with the cell terminals and wires to
connect to the circuit.

Truck Battery

Vehicle batteries consist of multiple cells connected in series inside a protective casing
filled with electrolyte. Each cell produces about 2 volts, and a typical truck battery has six
cells producing 12 volts in total.

Solved Examples

Example 1: Calculate the total voltage of a battery made by connecting four 1.5 V cells in
series.

Solution: Total voltage Viptes = 4 X 1.5V =6 V.

Example 2: Draw the circuit diagram for a simple electric circuit with a battery, switch, and
bulb using standard symbols.

Solution: The battery is represented by two parallel lines (longer positive, shorter negative),
the switch by a break in the line with a movable line, and the bulb by a circle with a cross
inside. Wires connect these components forming a closed loop.



Practice Set

o Levell (Easy): What is the function of a switch in an electric circuit?

o Level 2 (Moderate): Explain why connecting cells in series increases the voltage of a
battery.

o Level 3 (Challenging): A battery consists of three cells connected in series, each
providing 1.5 V. If one cell is removed, what will be the voltage of the battery? How will
this affect the brightness of the bulb in the circuit?

Answer Key

e Level I: The switch controls the flow of electric current by opening (off) or closing (on)
the circuit.

¢ Level 2: Connecting cells in series adds their voltages because the positive terminal
of one cell connects to the negative terminal of the next, increasing the total
potential difference.

e Level 3: Removing one cell reduces the battery voltage to 2 X 1.5 = 3 volts. The bulb
will glow dimmer because the voltage and current supplied are less.

Circuit Diagram

Basic Circuit Components

A basic electric circuit includes a battery, wires, a switch, and a bulb. The battery provides
voltage, wires connect components, the switch controls current flow, and the bulb lights
up when current passes through.

Working of the Circuit

When the switch is closed, the circuit is complete, allowing current to flow from the battery
through the bulb, lighting it up. When the switch is open, the circuit is broken, and the bulb
does not glow.



Scientific Concepts

Electric current (I) is the flow of electric charge, measured in amperes (A). Voltage (V) is
the potential difference provided by the battery, measured in volts (V). Ohm's Law relates
voltage, current, and resistance (R) asV = I x R.

Solved Examples

Example 1: In a circuit with a 6 V battery and a bulb of resistance 3 €, calculate the current
flowing through the circuit.
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Solution: Using Ohm's Law, I = = % = 2 amperes.

Example 2: Draw the circuit diagram for a bulb connected to a battery with a switch in
series.

Solution: The diagram shows a battery symbol, a switch symbol in series, and a bulb
symbol connected by wires forming a closed loop.

Practice Set

e Level 1 (Easy): What happens to the bulb when the switch is open?

o Level 2 (Moderate): Why is it important to have a closed circuit for current to flow?

e Level 3 (Challenging): Calculate the current in a circuit with a 9 V battery and a bulb
of resistance 6 ().

Answer Key

e Level I: The bulb does not glow because the circuit is open and current cannot flow.



e Level 2: A closed circuit provides a continuous path for current to flow; without it,
current stops.

o Level3: 1 = % = % = 1.5 amperes.

Heating Effect

Observation of Heating

When electric current passes through a wire or filament, it heats up due to resistance. This
heating effect is used in devices like electric heaters, bulbs, and irons.

Heating Element

The heating element is usually a coil of nichrome wire that resists electric current,
converting electrical energy into heat.

Safety Devices

Fuses and miniature circuit breakers protect circuits by breaking the circuit if current
exceeds safe limits, preventing overheating and fire.

Solved Examples

Example 1: Explain why the filament of a bulb glows when current passes through it.

Solution: The filament has resistance, which converts electrical energy into heat, heating
the filament to a high temperature causing it to glow.

Example 2: What happens when a fuse blows in a circuit?



Solution: The fuse wire melts due to excessive current, breaking the circuit and stopping
current flow to protect the circuit.

Practice Set

e Level 1 (Easy): What is the purpose of a fuse in an electric circuit?

e Level 2 (Moderate): Why do wires in electric appliances get hot?

e Level 3 (Challenging): Describe the heating effect of current and its application in
electric irons.

Answer Key

e lLevel I: A fuse protects the circuit by breaking it if current is too high.

e Level 2: Wires get hot due to resistance converting electrical energy into heat.

e Level 3: The heating effect is when current passing through a wire produces heat due
to resistance. In electric irons, a nichrome wire coil heats up to press clothes.

Magnetic Effect

Electric Current and Magnetism

Electric current flowing through a wire produces a magnetic field around it, which can
deflect a compass needle placed nearby.

Electromagnet

A coil of wire carrying current, wrapped around an iron core, acts as an electromagnet,
producing a magnetic field that can attract magnetic materials.



Applications

Electromagnets are used in electric bells, cranes, and other devices requiring controlled
magnetic fields.

Solved Examples

Example 1: Describe the effect of current on a compass needle near a current-carrying
wire.

Solution: The magnetic field created by the current deflects the compass needle from its
north-south alignment.

Example 2: How does an electromagnet work?

Solution: When current flows through a coil wrapped around an iron core, the core
becomes magnetized, creating a magnetic field that can attract objects.

Practice Set

o Level 1 (Easy): What happens to a compass needle when placed near a current-
carrying wire?

e Level 2 (Moderate): Explain how an electromagnet is made.

o Level 3 (Challenging): Describe the working of an electric bell using an
electromagnet.

Answer Key



e Level I: The compass needle deflects due to the magnetic field created by the
current.

e Level 2: An electromagnet is made by winding insulated wire around an iron nail and
passing current through the wire.

e Level 3:In an electric bell, current flows through a coil making it an electromagnet,
which attracts an iron armature causing a hammer to strike the bell. The circuit
breaks and remakes repeatedly, producing sound.

Quick Reference Table

¢ Electric Cell: Converts chemical energy to electrical energy; symbol: two parallel lines
(longer positive).

e Battery: Series connection of cells; total voltage is sum of individual cell voltages.

e Switch: Controls current flow; ON (closed), OFF (open).

e Electric Current (1): Flow of electric charge, measured in amperes (A).

 Voltage (V): Electric potential difference, measured in volts (V).

e Ohm'staw: V =1 x R.

e Heating Effect: Current through resistance produces heat; used in bulbs, heaters.

e Fuse: Safety device that melts to break circuit if current is too high.

e Electromagnet: Coil of wire with current around iron core producing magnetic field.

e Electric Bell: Uses electromagnet to repeatedly strike a bell producing sound.

Common Mistakes and Misconceptions

e Confusing battery with a single cell; a battery is multiple cells connected in series.

e Assuming current flows through open circuits; current only flows in closed circuits.

¢ Believing that the switch must be at a specific place in the circuit; it can be anywhere
in series.

e Thinking that the filament glows due to electricity alone; it glows due to heating from
resistance.

e Assuming fuses can be replaced with any wire; only proper fuses with correct ratings
should be used.

e Believing electromagnets remain magnetic after current is off; they lose magnetism
when current stops.



Glossary

o Battery: A set of electric cells connected in series to provide higher voltage.

e Cell: A single unit that converts chemical energy into electrical energy.

¢ Electric Current: The flow of electric charge through a conductor.

e Voltage: The electric potential difference that pushes current through a circuit.

e Switch: A device to open or close an electric circuit.

e Fuse: A safety device that breaks the circuit if current is too high.

e Electromagnet: A magnet created by electric current flowing through a coil of wire.
e Ohm's Law: The relationship V' = I X R between voltage, current, and resistance.
e Resistance: The opposition to the flow of current in a conductor.

e Heating Effect: The production of heat when current passes through a conductor.
¢ Electric Bell: A device that uses an electromagnet to produce sound.



