
PHYSICS 

CHAPTER 1 EFFECTS OF ELECTRIC CURRENT 

Energy conversions in different device  

 

Heating Effect of Electric Current  

• Here electrical energy is converted into heat energy 

• The devices which convert electrical energy into heat energy are called heating 

devices. Example: electric iron, soldering iron, electric heater, induction cooker 

etc. 

Potential difference(V), charge(Q), current(I) and resistance(R)  

Consider a nichrome coil of resistance R is connected to a battery as shown in the figure  

 

• If the switch is closed (ON) charge(Q) will flow through nichrome wire  

• The flow of current through nichrome wire will develop heat energy around it 

• As time increases the amount of heat energy developed also increases  
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• Current flowing through the conductor in t seconds is given by  

𝒄𝒖𝒓𝒓𝒆𝒏𝒕, 𝑰 =  
𝒄𝒉𝒂𝒓𝒈𝒆 (𝑸)

𝒕𝒊𝒎𝒆(𝒕)
  

• The S.I unit of electric current is Ampere(A) (Coulomb/ second) (C/s) 

• Charge in the conductor is given by,  

𝒄𝒉𝒂𝒓𝒈𝒆 (𝑸) = 𝑪𝒖𝒓𝒓𝒆𝒏𝒕(𝑰) × 𝑻𝒊𝒎𝒆(𝒕)  

Potential difference (V) 

 

 

Work done (W) = charge (Q) × potential difference (V) 

Power (P) = 
𝒘𝒐𝒓𝒌(𝑾)

𝒕𝒊𝒎𝒆(𝒕)
 = 

𝑸 ×𝑽

𝒕
 = 𝑰 × 𝑽 = 𝑽𝑰 

So heat developed in the conductor in t seconds is given by  

Heat (H) = power × time = VIt 

Joule’s Law  

 

General expressions for heat generated in a current carrying conductor. 

H = I2Rt 

H = VIt  

H = 
𝑽𝟐𝒕

𝑹
 

H = P × t 

 1 calorie = 4.2 J 

• If Current flow is increased by X times then heat flow will 

increased by X2 times. 

Example: if current is increased by 2 times heat developed 

will be increased by 4 times  

• If current flow is decreased by X times then heat flow will 

decreased by X2 times  

Example: if current flow is reduced to half then heat 

developed will decreased by 4 times (H/4) 



Factors affecting Heat developed in a current carrying conductor  

• Current flowing through the conductor(I) 

• Resistance of the conductor (R) 

• Time of flow of current (t) 

Q) two wires PQ (nichrome) and RS (copper) having same length and thickness are 

connected in series as shown below. 

 

a. Of the water in beaker A and B which one got heated more? Why? 

Ans) beaker A because in beaker A nichrome wire is used it has more resistance 

than copper wire. 

b. What happen to the heat produced if current is increased using rheostat (Rh)? 

Ans) heat produce will increases 

c. What happen to the heat produced if time of flow of current is increased? 

Ans) heat produce will increase  

Problems  

 

 

 



Note:  

• If two resistors of resistance R1 and R2 are connected with same supply voltage, 

then heat produced will be directly proportional to their resistance. 

• Example:  

 
• Here both heaters work on same voltage so by joules law  

H = 
𝑽𝟐𝒕

𝑹 
 ,  since voltage are same then H ∝ 1/R 

So, as R increases heat developed in the heater decreases. 

Arrangement of resistors in a circuit  

Parallel and Series arrangement of resistors in a circuit  

 

              Parallel connection                                         Series connection  

• In parallel connection the intensity of glow will increases since the effective 

resistance of the circuit is decreased 

•  In series connection the intensity of glow will decreases since the effective 

resistance of the circuit is increased  



 

Differences between series connection and parallel connection of resistance  

Series Connection Parallel Connection 

Effective resistance  

R = R1 + R2 + R3+……..Rn 

Effective resistance  
𝟏

𝑹
=  

𝟏

𝑹𝟏
+  

𝟏

𝑹𝟐
+  

𝟏

𝑹𝟑
+ ⋯ … … . . + 

𝟏

𝑹𝒏
 

Effective resistance increases Effective resistance decreases  

Current through each resistor are same  The current through each resistor is 

different. It gets divided as per the value 

of resistors  

The potential difference across each 

resistor is different. It gets divided as per 

the value of resistors.  

Potential difference across each resistor 

are same. 

Each resistor cannot be controlled by 

individual switches.  

Each resistor can be controlled by 

individual switches. 

If one resistor is failed it will affect the 

entire circuit  

If one resistor is failed it will not affect the 

entire circuit  

 

Note: 

• If n number of resistors of resistance R are connected in series, then equivalent 

resistance/ effective resistance is given by, Reffective = n × R 

• If n number of resistors of resistance R are connected in parallel, then equivalent 

resistance/ effective resistance is given by, Reffective  = 
𝑹

𝒏
 

• If two resistors of resistance R1 and R2 are connected in parallel then effective 

resistance is given by, 𝑹 =  
𝑹𝟏×𝑹𝟐

𝑹𝟏+𝑹𝟐
 

Heating Effect of Electricity -Use  

 

 
 

 

 

 

 



• Soldering iron, induction cooker, electric heater are examples of device working 

on heating effect of electric current 

• The main component of such devices is heating coil. Usually nichrome is used as 

heating coil  

 

Q) why nichrome is used as heating coil? 

 

Safety Fuse  

• The main part of safety fuse is fuse wire 

• It is an alloy of Tin and Lead  

• They have low melting point 

• They are connected series to the circuit. 

• When over current flows through the circuit they will melt and circuit will break. 

i.e they will ensure the safety of the device. 

Working of a fuse wire 

 

Q) what are the circumstances cause over current flowing through the circuit? 

• Short circuit 

If the +ve and -ve terminals of a battery or two wires from the mains come into 

contact without the presence of a resistance in between, they are said to be short 

circuited. 

• Over loading  

A circuit is said to be over loaded if the total power of all the appliances connected 

to it is more than what the circuit can withstand. 

• Lightning  

When high voltage lightning hits the conductor then the amount of current flowing 

through the conductor shoots up. 



Q) what are the precautions to be taken while connecting fuse wire? 

• The ends of the fuse wire must be connected firmly at appropriate points 

• The fuse wire should not project out of the carrier base 

• The fuse wire of appropriate amperage should be selected  

• They should be connected in series with the circuit. 

 

Electric Power  

 

• Its S.I unit is Watt 

General expressions for power  

Power, P = 𝑽 × 𝑰 

Power, P = 𝑰𝟐𝑹 

Power, P = 
𝑽𝟐

𝑹
 

Power, P = 
𝑯

𝒕
 

Lightning Effect of Electric Current  

a. Incandescent lamp (filament lamp/ bulb) 

 
 

 

Amperage = 
𝒘𝒂𝒕𝒕𝒂𝒈𝒆 

𝒗𝒐𝒍𝒕𝒂𝒈𝒆 
=  

𝑷

𝑽
 

Its unit is ampere(A) 



 

Q) why nitrogen / noble gas or inert gas is filled inside the glass tube at low pressure? 

• To reduce the rate of evaporation inside the glass tube 

• To reduce the oxidation of the filament 

• To avoid blackening of the filament 

• To increase the life span of the bulb. 

Q) why tungsten is used as filament? 

• High resistivity 

• High melting point 

• High ductility 

• Ability to emit white light in white hot condition. 

 

Other lighting devices  

• Discharge lamp 

• Arc lamp 

• Fluorescent lamp 

• CFL 

• LED lamp 



 

Discharge Lamp 

 

 

 

LED Bulb (light emitting diode) 

 

• LED have low power consumption. 



 

 



 

 

                                         

Practice Problems  

 



 



 

 

 




