
 
 

Internal Assessment Test -3  

Introduction to Electrical Engineering Solution 
1 a) Derive the emf equation of a transformer and hence obtain the voltage and current transformation 

ratios. 

 



 

 
b) Compare squirrel cage and slip ring types of induction motor. 



 
 

2 A transformer is rated at 100 kVA. At full load its copper loss is 1200W and its iron loss is 

960W. Calculate: i) the efficiency at full load, UPF ii) the efficiency at half load, 0.8 p.f. iii) the     

load kVA at which maximum efficiency will occur iv) maximum efficiency at 0.85 p.f. 

 



 
3 With diagrams explain the concept of rotating magnetic field. 



 



 
 



 
4 With neat circuit diagram and switching table explain about the two way and three way control 

of load lamp. 



 



 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

  5 a) Explain the term ‘earthing’. Why earthing is earthing required?. With a neat 

diagram, explain the operation of plate earthing. 

Earthing:  

Connection of the body of electric equipment to the general mass of the earth by 

wire of negligible resistance is called Earthing. It brings the body of the equipment 

to the zero potential during electric shock.  

Necessity of Earthing: 

 1. To protect the human beings from danger of shock in case they come in contact 

 



with the charged frame due to defective insulation.  

2. It guarantees the safety of electrical appliances and devices from the excessive 

amount of electric current.  

3. It protects the appliances from high voltage surges and lightning discharge. 

 4. It provides an alternative path for leakage of current hence protects the 

equipment. 

 5. It keeps the voltage constant in the healthy phase. 

 6. It protects the Electric system and buildings from lightning.  

7. It avoids the risk of fire in the electrical installation system. 

 8. To maintain the line voltage constant under unbalanced load condition. 

 

 Plate Earthing : 

 In this method a copper plate or GI plate of 60cmX60cmX3.18cm is placed 

vertically down inside the ground at a depth of 3m. The plate is surrounded by the 

alternate layers of salt and coal with a minimum thickness of about 15cm. The 

earth wires drawn through the GI pipe are bolted through the earth plate. The GI 

pipe is fitted with the funnel on a top in order to have an effective earthing by 

pouring the salt water periodically. The schematic arrangement is as shown below. 

 
 The earthing efficiency increases with the increase of the plate area and depth of 

the pit. The depth of the pit depends upon the resistivity of the soil. The only 

disadvantage of this method is that discontinuity of earth wires from the earthing 

plate which is placed below the ground as it cannot be observed physically this 

may cause miss leading and result into heavy losses under fault condition. 

 

 

 
   6 a) Explain the principle of operation of Induction motor. 



 
 b) A 4 pole, 3phase, 50 Hz induction motor runs at a speed of 1470 rpm. Find the 

synchronous speed , the slip and frequency of the induced EMF in the rotor under 

this condition 

 
 

7 

Define unit and Tariff . Explain the two part tariff with its merits and demerits? 

UNIT: The unit of electrical energy consumed is kWh. One kilowatt-hour is the 

electrical energy consumed by an electrical appliance of power 1 kW when it is 

used for one hour.  

Therefore 1kwh =1 unit. Two Part Tariff When the rate of electricity energy is 

charged on the maximum demand of the consumer and the units consumed is 



called two part tariff. 

 In this tariff scheme, the total costs charged to the consumers consist of two 

components: Fixed charges and variable charges . It can be expressed as: Total 

Cost = [A (kW) + B (kWh)] in Rs. Where, Fixed charges - A = charge per kW of 

max demand Variable charges - B = charge per kWh of energy consumed. The 

fixed charges will depend upon maximum demand of the consumer and the 

variable charge will depend upon the energy (units) consumed. The fixed charges 

are due to generation, transmission and maintenance.  

Advantages : 

If a consumer does not consume any energy in a particular month, the supplier will 

get the return equal to the fixed charges.  

Disadvantages: 

 If a consumer does not use any electricity, he has to pay the fixed charges 

regularly. The maximum demand of the consumer is not determined. Hence, there 

is error of assessment of max demand. 
 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

                                                          
 

 
 

 

 
 

 

 


