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Cause of Resistance in a Conductor: Flow of electrons in a conductor is electric current. 

The positive particles of conductor create hindrance to flow of electrons, because of 

attraction between them; this hindrance is the cause of resistance in the flow of 

electricity. 

Factors on Which Resistance of a Conductor Depends: Resistance in a conductor depends 

on nature, length and area of cross section of the conductor. 

(i) Nature of Material: Some materials create least hindrance and hence, are called good 

conductors. Silver is the best conductor of electricity. While some other materials create 

more hindrance in the flow of electric current, i.e. flow of electrons through them. Such 

materials are called bad conductors. Bad conductors are also known as insulators. Hard 

plastic is the one of the best insulators of electricity. 

(ii) Length of Conductor: Resistance (R) is directly proportional to the length of the 

conductor. This means, resistance increases with increase in length of the conductor. This 

is the cause that long electric wires create more resistance to the electric current.  

Thus, Resistance (R) ∝ length of conductor (l) 

or, R ∝ l …(i) 

(iii) Area of Cross Section: Resistance R is inversely proportional to the area of cross 

section (A) of the conductor. This means R will decrease with an increase in the area of 

conductor and vice versa. More area of conductor facilitates the flow of electric current 

through more area and thus, decreases the resistance. This is the cause that thick copper 

wire creates less resistance to the electric current. 

Thus, resistance (R) ∝ 1/Area of cross section of conductor (A)  

or,   R ∝ 1/A …. (ii)  
From equations (i) and (ii)  

R ∝ l/A 

R = ρ l/A  

Where, ρ (rho) is the proportionality constant. It is called the electrical resistivity of the 
material of conductor. 

From equation (iii) RA = ρl ⇒ ρ = RA/l  ... (iv) 

The S.I. of Resistivity: Since, the S.I. unit of R is Ω, S.I. unit of area is m2 and S.I. unit of 

length is m. Hence, unit of resistivity (ρ) = Ω×m2/m = Ωm 

Thus, S.I. unit of resistivity (ρ) is Ωm. 
Resistivity: It is defined as the resistance offered by a cube of a material of side 1m when 

current flows perpendicular to its opposite faces. Its S.I. unit is ohm-meter (Ωm). 
Resistivity, ρ = RA/l 

Resistivity is also known as specific resistance. 



Resistivity depends on the nature of the material of the conductor. 

Materials having a resistivity in the range of 10-8Ωm to 10-6Ωm are considered as very good 

conductors. Silver has resistivity equal to 1.60 × 10-8Ωm and copper has resistivity equal to 
1.62 × 10-8 Ωm. 

 

 

NUMERICALS BASED ON RESISTANCE AND RESISTIVITY 

1. When a 12 v battery is connected across an unknown resistor, there is a current of 

2.5 mA in the circuit. Find the value of the resistance of the resistor. 

 

Ans. Voltage of battery = V = 12 V, 

 Current (I) = 2.5 mA =2.5 x 10-3 A 

 Resistance (R) = V/I = 12V/ 2.5 x 10-3 A = 

4800Ω 

2. A copper wire has diameter 0.5 mm and resistivity of 1.6 x 10-8 m. what will be the 

length of this wire to make its resistance 10? How much does the resistance change if 

the diameter is doubled? 

 

Diameter of wire (d) = 0.5 mm, resistivity (ρ) 1.6×10-8Ωm 

resistance (R) = 10 Ω. 

 R = ρL/A 

L= πD2R/4ρ 

 

= 22 x (5 x 10-4)2/ 7 x 4 x 1.6 x 10-8 = 122.5 m 

 

 

3. V-I graph for two wires A and B are shown in the figure. If both wires are of same 

length and same thickness, which of the two is made of a material of high resistivity? 

Give justification for your answer 

 



 
Answer. Greater than slope of V-I graph, greater will be the resistance of given metallic 

wire. In the given graph, wire A has greater slope then B. Hence, wire A has greater 

resistance. 

For the wires of same length and same thickness, resistance depends on the nature of 
material of the wire. 
 

4.The figure below shows three cylindrical copper conductors along with their face 

areas and lengths. Discuss in which geometrical shape the resistance will be 

highest. 

 

 

 

 

Resistors in series 

 

When two or more resistors are connected in series: 

 

 The current through the circuit remains the same. 

 The potential difference becomes sum of the individual potential difference across 
each resistor. 

 Equivalent resistance of the circuit is the sum of individual resistances. 

 

 

 



 

 

Disadvantages of series arrangement of resistors 
 

 Two different electrical appliances, having different current requirements, 

cannot be connected in series as the current is constant in a series circuit. 

 If one of the components fails in a series circuit, the circuit gets broken and none 

of the other components get the current. 

Resistors in parallel 
 

       When two or more resistors are connected in parallel: 

 

 The current through the circuit is the sum of currents through each branch of the 

circuit. 

 The potential difference across the two points of the circuit remains the same. 

The reciprocal of equivalent resistance of the circuit is the sum of reciprocal of the 

individual resistances 

 



 
 

Advantages of parallel arrangement of resistors  

 

 Parallel arrangement divides current in different branches and hence each 

component receives the required amount of current. 
 If one of the components fails in the parallel circuit, the rest work as usual. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS CONTENT IS ABSOLUTELY PREPARED FROM HOME 


