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Zero Reference Level

In electronic circuits, the measurement of the Voltage
or Electro Motive Force can only be done with relative to a
reference level or reference point. For example, when we say a
Battery is of 3V means the difference in the Voltage or EMF of the
positive terminal to the Zero Reference Level which is the negative
terminal normally is 3V voltage as shown in the figure.

The following fig below show that the voltage at point C is 12 V, the voltage at
point B is 6 V and at point A is 0V (ZRL).

https://electronicspani.com/emf-terminal-voltage-internal-resistance-of-a-cellbattery/


Chassis Ground in Circuits:

It is a common practice to mount electronic components to a conducting metal
sheet or a non-conducting plastic board with printed wires (Printed Circuit Board –
PCB). When the chassis or PCB is used for building the circuit it is a common
practice to regard the conducting body of the chassis or PCB as the common
ground. The following symbols are used.

Chassis grounding makes the return of current easier and efficient, because chassis
is a good conductor it provides a good path for the return of current from various
components in a circuit. As the chassis is grounded so it is considered to be
in Zero Reference Level and all voltage measurements in the circuit are done with
respect to the chassis.

Example

Voltage Source

There are two types of voltage sources, D.C and A.C. Battery is the D.C voltage
source and generator is an A.C source.

https://electronicspani.com/zero-reference-level/


D.C and A.C symbols

Problems

1. What is the voltage of the battery that uses 800 J of energy to move 40 C of
charge through a resistor?

2. How much energy does a 12 V battery in your car use to move 2.5 C through
the electric circuit?

1 C = 6.25 x 1018 no of electrons

Current

Example

Problems

1. How long does it take 10 C to flow past a point if the current is 5 A?

2. How many coulombs pass a point in 0.1 s when the current is 1.5 A?



Resistance

Resistance is the opposition to flow of current, represented by R.

Ohm’s Law

Georg Ohm found that, at a constant temperature, the electrical current flowing
through a fixed linear resistance is directly proportional to the voltage applied
across it, and also inversely proportional to the resistance. This relationship
between the Voltage, Current and Resistance forms the basis of Ohms Law and is
shown below.

Ohms Law Relationship

By knowing any two values of the Voltage, Current or Resistance quantities we
can use Ohms Law to find the third missing value. Ohms Law is used extensively
in electronics formulas and calculations so it is “very important to understand and
accurately remember these formulas”.

To find the Voltage, (V)

V = I x R V (volts) = I (amps) x R (Ω)

To find the Current, (I)

I = V ÷ R I (amps) = V (volts) ÷ R (Ω)

To find the Resistance, (R)

R = V ÷ I R (Ω) = V (volts) ÷ I (amps)

The three quantities of V, I and R have been superimposed into a triangle
(affectionately called the Ohms Law Triangle) giving voltage at the top with
current and resistance below. This arrangement represents the actual position of
each quantity within the Ohms law formulas. Ohms Law Triangle

Transposing the standard Ohms Law equation above will give us the following
combinations of the same equation:



Graphical representation of Ohm’s law

Linear and Non-linear resistors
Linear resistors, one whose value remain same i.e. it does not depend on applied
voltage. The voltage and current (I-V) characteristics of such a resistor is a straight
line.it means the current and voltage are directly proportional.

For non-linear resistors voltage and current (V-I) characteristics is not a straight line.
The voltage and current values vary depending upon other factors like temperature and
light, but they may not be linear. Tungsten filament bulb is the example.

Graphical Representation of non-linear resistors.



Problem; 1

Calculate the current in milliamperes for following circuit.

Problem; 2

How much voltage is required to produced 5 A of current?

Problem; 3

How much voltage measured across the resistor in following fig.



Cells

Cells generate electricity and also derives chemical reactions. One or more
electrochemical cells are batteries. Every cell has two terminals namely:

1. Anode: Anode is the terminal from where the current flows in from out
i.e. it provides an incoming channel for the current to enter the circuit or
the device. The positive terminal is anode.

2. Cathode: Cathode is the terminal from where the current flows out i.e. it
provides an outgoing current flow from the circuit or the device. The
negative terminal is cathode.

There are two simplest ways for cell connectivity are as follows:

1. Series Connection 2. Parallel Connection:
Cells in Series Connection

In series, cells are joined end to end so that the same current flows through each
cell. In case if the cells are connected in series the emf of the battery is connected to
the sum of the emf of the individual cells. Suppose we have multiple cells and they
are arranged in such a way that the positive terminal of one cell is connected to the
negative terminal of the another and then again the negative terminal is connected to
the positive terminal and so on, then we can that the cell is connected in series. The
current delivering capacity of the series combination does not exceed that of the
single cell. Hence in series combination of cells is employed when higher voltage is
required.

Equivalent EMF/Resistance of Cells in Series
If E is the overall emf of the battery combined with n number cells and E1,E2,E3 ,
En are the emfs of individual cells. Then E1 + E2 + E3+ …….En

https://www.toppr.com/guides/physics/current-electricity/cells-emf-internal-resistance/
https://www.toppr.com/guides/physics/electricity/
https://www.toppr.com/guides/chemistry/electrochemistry/batteries/
https://www.toppr.com/guides/physics/electricity/electric-current-and-circuit-diagrams/


Cells in Parallel Connection

Cells are in parallel combination if the current is divided among various cells. In a
parallel combination, all the positive terminal are connected together and all the
negative terminal are connected together. Such a combination is used when more
current is required. In this case the total current is equal to sum of currents of all cells.

If

emf of each cell is identical, then the emf of the battery combined by n numbers of
cells connected in parallel, is equal to the emf of each cell. The resultant internal
resistance of the combination is,


	Chassis Ground in Circuits:
	Ohms Law Relationship
	To find the Voltage, (V)
	To find the Current, (I)
	To find the Resistance, (R)

	Cells
	Cells in Series Connection
	Equivalent EMF/Resistance of Cells in Series

	Cells in Parallel Connection

