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Note: Q. No. 1-4 is of 01 mark each, Q.  5-6 is of 02 marks each, Q.No.7 is of 03 marks, Q. No. 8 is a case 

study based and is of 04 marks, Q. No. 11 is of 5 marks. 
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1 The relaxation time in conductors  

(a) increases with the increases of temperature  

(b) decreases with the increases of temperature  

(c) it does not depend on temperature  

(d) all of sudden changes at 400 K  
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2 Assertion: For a conductor resistivity increases with increase in temperature. 

Reason: Since ρ =
𝑚

𝑛𝑒2𝜏
, when temperature increases the random motion of free electrons 

increases and vibration of ions increases which decreases. 

a- Both assertion and reason are correct and the reason is the correct explanation of assertion. 

b- Both assertion and reason are correct and reason is not a correct explanation of assertion. 

c- Assertion is correct but the reason is incorrect 

d- Assertion is incorrect but the reason is correct.  
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3 With increase in temperature the conductivity of  

(a) metals increases and of semiconductor decreases.  

(b) semiconductors increases and metals decreases.  

(c) in both metals and semiconductors increases.  

(d) in both metal and semiconductor decreases. 
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4 In the series combination of two or more than two resistances  

(a) the current through each resistance is same  

(b) the voltage through each resistance is same  

(c) neither current nor voltage through each resistance is same  

(d) both current and voltage through each resistance are same.  

 

1 

5 Define the terms (i) drift velocity, (ii) relaxation time. 2 

6 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 in X is twice that in Y, find the ratio of drift velocity of 
electrons in the two wires. 

2 

7 Using the concept of free electrons in a conductor, derive the expression for the conductivity of a wire in 
terms of number density and relaxation time. Hence obtain the relation between current density and 
the applied electric field E. 
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 Case study-based questions (questions no 8- 11) Emf of a cell 

Emf of a cell is the maximum potential difference between two electrodes of the cell when no 

current is drawn from the cell. Internal resistance is the resistance offered 

by the electrolyte of a cell when the electric current flows through it.  

The internal resistance of a cell depends upon the following factors;  

(i) distance between the electrodes  

(ii) nature and temperature of the electrolyte  

(iii) nature of electrodes A 

(iv)  area of electrodes. 
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8.     What is EMF of a cell?                                                                                                   1 

9.    Define internal resistance of a cell                                                                                   1 

10.  List the factors on which EMF of a cell depends                                                             2 

OR 

10.Explain the effect of temperature on internal resistance of a cell                                      2 

11 (i) On the basis of electron drift, derive an expression for resistivity of a conductor in terms of 

number density of free electrons and relaxation time. On what factors does resistivity of a 

conductor depend?                                                                                                                     3 

(ii) Why alloys like constantan and manganin are used for making standard resistors?           2 
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