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`     

                                 CHAPTER 2.CURRENT ELECTRICITY 

 

  

         SECTION A CONCEPTUAL AND APPLICATION TYPE QUESTIONS 

 
 

1 Two conducting wires X and Y of same diameter but different materials are joined in series across a 

battery. If the number density of electrons X is twice that in Y, find the ratio of drift velocity of 

electrons in the two wires. 

 

2 Two wires of equal length, one of copper and the other of manganin have the same resistance. Which 

wire is thicker? 

 

3 Nichrome and copper wires of same length and same radius are connected in series. Current ‘I’ is 

passed through them. Which wire gets heated up more? Justify your answer. 

 

4 When electrons drift in a metal from lower to higher potential, does it mean that all the free electrons 

of the metal are moving in the same direction? 

 

5 The emf of a cell is always greater than its terminal voltage. Why? 

 

6 Two identical slabs, of a given metal, are joined 

together, in two different ways, as shown in 

figures (a) and (b). What is the ratio of the 

resistances of these two combinations? 

 
7 A steady current flows in a metallic conductor of non-uniform cross-section. Which of these quantities 

is constant along the conductor: current, current density, electric field, drift speed? 

 

8 A resistance R is connected across a cell of emf ε and internal resistance r. A potentiometer now 

measures the potential difference between the terminals of the cell as V. Write the expression for 'r' in 

terms of ε, V and R. 
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9 (a) Draw a graph showing the variation of current versus voltage in an electrolyte when an external 

resistance is also connected. 

(b) (i) The graph between resistance (R) and temperature (T) for Hg is shown in the figure (a). 

Explain the behaviour of Hg near 4K. 

 
(ii)In which region of the graph shown in the figure (b) is resistance negative and why? 

 
10 A cell of emf 'E' and internal resistance 'r' is connected across a variable resistor 'R'. Plot a graph 

showing variation of terminal voltage 'V' of the cell versus the current 'I'. Using the plot, show how the 

emf of the cell and its internal resistance can be determined.  

 

11 Two materials Si and Cu, are cooled from 300 K to 60 K. What will be the effect on their resistivity?  

 

12 Plot a graph showing the variation of resistance of a conducting wire as a function of its radius, 

keeping the length of the wire and its temperature as constant.  

 

13 Two metallic wire of same material have the same length but cross sectional area in the ratio 1:2. They 

are connected (i) in series and (ii) in parallel. Compare the drift velocities of electrons in the two wires 

in both cases.  

 

14 Answer the following: (i) Why are the connections between resistors in a meter bridge made of thick 

copper strips? (ii) Why is it generally preferred to obtain the balance point near the middle of the 

bridge wire in meter bridge experiments? (iii) Which material is used for the meter bridge wire and 

why?  

 

                                                   SECTION B NUMERICAL PROBLEMS  

 

1 The storage battery of a car has an emf of 12 V. If the internal resistance of the battery is 0.4 Ω, what is 

the maximum current that can be drawn from the battery?  
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2 A battery of emf 10 V and internal resistance 3 Ω is connected to a resistor. If the current in the circuit 

is 0.5 A, what is the resistance of the resistor? What is the terminal voltage of the battery when the 

circuit is closed?  

 

3 A wire of 15 ohm resistance is gradually stretched to double its original length. It is then cut into two 

equal parts. These parts are then connected in parallel across a 3.0 volt battery. Find the current down 

from the battery. 

 

4 A cell of 𝒆𝒎𝒇 E and internal resistance r is connected to two external resistances R1 and R2 and a 

perfect ammeter. The current in the circuit is measured in four different situations: 

(i) without any external resistance in the circuit 

(ii) with resistance R1 only 

(iii) with R1 and R2 in series combination 

(iv) with R1 and R2 in parallel combination 

The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not necessarily in that 

order. Identify the currents corresponding to the four cases mentioned above. 

 

5 In a meter bridge, the null point is found at a 

distance of 40 cm from A. If a resistance of 12 Ω 

is connected in parallel with S, the null point 

occurs at 50.0 cm from A. Determine the values 

of R and S. 

 
6 Two wires of equal length, one of aluminium and the other of copper have the same resistance. Which 

of the two wires is lighter? Hence explain why aluminium wires are preferred for overhead power 

cables. (ρAl = 2.63 × 10–8 Ω m, ρCu = 1.72 × 10–8 Ω m, Relative density of Al = 2.7, of Cu = 8.9.) 

 

7 In the figure a long uniform potentiometer wire 

AB is having a constant potential gradient 

along its length. The null points for the two 

primary cells of emfs  1and  2 connected in 

the manner shown are obtained at a distance of 

120 cm and 300 cm from the end A. Find  

(i)  1/ 2 and (ii) position of null point for the cell 

 1. 

How is the sensitivity of a potentiometer 

increased?  
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8 In the circuit diagram given below, AB is a 

uniform wire of resistance 15 Ώ and length 1 m. It 

is connected to a cell E1 of emf 2V and negligible 

internal resistance and a resistance R. The balance 

point with another cell E2 of emf 75 mV is found 

at 30 cm from end A. Calculate the value of R.  

  

9 A straight line plot showing the terminal potential 

difference (V) of a cell as a function of current (I) 

drawn from it is shown in the figure. Using this 

plot, determine (i) the emf and (ii) internal 

resistance of the cell.  

 

 
10 Using Kirchoff’s rule, find the currents I1, I2 and I3 

 
11 Find the value of the unknown resistance X in the 

circuit of fig. if no current flows through the 

section AO. Also calculate the current drawn by 

the circuit from the battery of emf 6 V and 

negligible internal resistance.  

 

 
12 A 10 m long wire of uniform cross-section and 20 

Ω resistance is used in a potentiometer. The wire 

is connected in series with a battery of 5 V along 

with an external resistance of 480 Ω. If an 

unknown emf E is balanced at 6.0 m length of the 

wire calculate  

(i)the potential gradient of the potentiometer wire, 

(ii) the value of unknown emf.  

 
 

 

13 A metal rod of square cross-sectional area A having length l has current I flowing 

through it when a potential difference of V volt is applied across its ends (figure I). 
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Now the rod is cut parallel to its length into two identical pieces and joined as shown in figure II. What 

potential difference must be maintained across the length 2l so that the current in the rod is still I? 

 
 

 

  


