
Transformers 
--------------------------------------------------------------- 

Transformers: 

Transformers are electrical devices consisting of two or more coils of wires 
used to transfer electrical energy by means of a changing magnetic field. 

Construction and working of a transformer in general: 

       

A transformer consists of two coils of insulated wires. Both the wires are 
wound around the same soft iron core. The coil connected to the alternating 
voltage source is referred to as the primary coil. The coil connected to the  
output is called as the secondary coil. 
Working:  
• When a voltage is  applied across the  primary coil, an alternating 
current is induced in the primary coil. 
• This alternating current induces an alternating magnetic field in the soft 
iron  core.  
• These alternating magnetic field lines from  the iron  core cut the 
secondary coil and induce an alternating voltage across it. 
• Thus electrical energy is transferred from the primary to the secondary 
coil. It is to be noted that the two coils are not connected to each other. 
• If the core of the transformer is split and  are separated by a 
considerable distance then the transformer does not work because the 
magnetic field does not get transferred from the primary to the secondary 
coil. 
The transformer does not work on a DC voltage: This is because a constant 
voltage cannot cause electromagnetic induction. 
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--------------------------------------------------------------- 
There are 2 types of transformers: 
• Step up transformers
• Step down transformers
-------------------------------------------------------------- 
Step up transformer: A step up transformer  steps up the primary voltage. As 
a result the secondary voltage is greater than the primary voltage. 

For a step up transformer: 
The number of turns of 
secondary (Ns) are greater 
than the number of turns of 
the primary (Np), so 
The voltage of the 
secondary(Vs) > the voltage of 
the primary(Vp) 

     Ns> Np  and Vs> Vp 
=============================================================== 
Step down transformer: A step down transformer  steps down the primary 
voltage. As a result the secondary voltage is lesser than the primary voltage 

For a step down transformer: 
The number of turns of secondary 
(Ns) are lesser than the number of 
turns of the primary (Np), so the 
voltage of the secondary(Vs) < the 
voltage of the primary(Vp) 

     Ns< Np  and Vs< Vp

--------------------------------------------------------------- 

www.smarteduhub.com 2

www.sm
art

ex
am

res
ou

rce
s.c

om



--------------------------------------------------------------- 
Uses of transformers: 
• Transformers are used in low voltage supply units such as mobile phone
charges to step down the alternating voltage from the mains down to the 
required voltage. 
--------------------------------------------------------------- 
The transformer equation: 
𝑽𝑽𝑷𝑷
𝑽𝑽𝑺𝑺

=
𝑵𝑵𝑷𝑷

𝑵𝑵𝑺𝑺
 

Where; 
𝐕𝐕𝐏𝐏 = 𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 𝐭𝐭𝐭𝐭 𝐭𝐭𝐭𝐭𝐭𝐭 𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 
𝐕𝐕𝐒𝐒 = 𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯𝐯 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 𝐭𝐭𝐭𝐭 𝐭𝐭𝐭𝐭𝐭𝐭 𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 
𝐍𝐍𝐏𝐏 = 𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧 𝐨𝐨𝐨𝐨 𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭 𝐨𝐨𝐨𝐨 𝐭𝐭𝐭𝐭𝐭𝐭 𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩𝐩 𝐜𝐜𝐨𝐨𝐨𝐨𝐨𝐨 
𝐍𝐍𝐬𝐬 = 𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧𝐧 𝐨𝐨𝐨𝐨 𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭𝐭 𝐨𝐨𝐨𝐨 𝐭𝐭𝐭𝐭𝐭𝐭 𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 
---------------------------------------------------------------
Equation to use when a transformer is 100% efficient: 
𝑰𝑰𝑷𝑷𝑽𝑽𝑷𝑷 = 𝑰𝑰𝒔𝒔𝑽𝑽𝒔𝒔
Thus if a transformer is 100% efficient, the input power=output power. 
-------------------------------------------------------------- 
Energy losses in the transformer may be  due to: 
• Heating up of the coil or the wires.
• Eddy current in the core or heat losses in the core
• Sound from the core or the coil.
--------------------------------------------------------------- 
Advantages of high voltage transmission: 
High voltage transmission is much more efficient than transmission at much 
lower voltages. This is because by operating the grid at a  high voltage, we 
can reduce the current in the cables and transfer the same amount of 
electrical energy every second through them. Thus less energy is wasted in 
the form of heat. 
Note: The greater the efficiency, the lower is the energy wasted in the 
cables. 
--------------------------------------------------------------- 
A step up or a step down transformer does not change the frequency of the 
output current. 

----------------------------------------------- 
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--------------------------------------------------------------- 
Disadvantages of using transformers: 
• It has led to increased dependence on electricity 
• It has led to the automation of industry, reducing demand for unskilled 
labour – loss of jobs 
• Increased risk of electrocution 
• Increased demand – increased burning of fossil fuels, causing decreased 
air quality and causing respiratory irritation. 
----------------------------------------------- 
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NUMERICALS: 

 
Solution: 
Given: 

• The transformer is 100% efficient. 
• Transformer is a step -up transformer. 
• Vp=100V  ; Vs=200V   ; Ip=0.4A  ; Is=? 

 
𝑰𝑰𝑷𝑷𝑽𝑽𝑷𝑷 = 𝑰𝑰𝒔𝒔𝑽𝑽𝒔𝒔 
 
 𝑰𝑰𝑺𝑺 = 𝑰𝑰𝑷𝑷 𝑽𝑽𝑷𝑷 

𝑽𝑽𝑺𝑺
=𝟎𝟎.𝟒𝟒 𝑿𝑿 𝟏𝟏𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐𝟐𝟐
= 𝟎𝟎.𝟐𝟐𝟐𝟐 

----------------------------------------- 

 
 
 
 

--------------------------------------------------------------- 
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--------------------------------------------------------------------- 
APPLICATION BASED QUESTIONS: 
-------------------------------------------------------------------- 

MCQ: 

 
-----------------------------------------------

 
---------------------------------------------- 
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EXTENDED THEORY: 
----------------------------------------------- 
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