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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 substance which is doped in an intrinsic semiconductor to make p-type semiconductor is  
(a) phosphorus                  (b) antimony 
(c) aluminium                    (d) arsenic 

1 

2 Assertion (A): The energy gap between the valence band and conduction band is greater in 

silicon than in germanium. 

Reason (R): Thermal energy produces fewer minority carriers in silicon than in germanium. 

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.  

1 

3 The conductivity of a semiconductor increases with increase in temperature because                                          
(a) number density of free current carriers increases.                                                                                                  
(b) relaxation time increases.                                                                                                                                               
(c) both number density of carriers and relaxation time increase.                                                                              
(d) number density of current carriers increases; relaxation time decreases but effect of decrease in 
relaxation time is much less than increase in number density. 

1 

4 Electrical conduction in a semiconductor occurs due to                                                                                               
(a) electrons only                                      (b) holes only                                                                                                                                         
(c) electrons and holes both                   (d) neither electrons nor holes 

1 

5 Write two characteristic features to distinguish between n-type and p-type semiconductors. 2 

6 Draw the energy band diagram when intrinsic semiconductor (Ge) is doped with impurity atoms of 
Antimony (Sb). Name the extrinsic semiconductor so obtained and majority charge carriers in it. 

2 

7 (i) Distinguish between n-type and p-type semiconductor on the basis of energy band diagram.  
(ii) Compare their conductivities at absolute zero temperature and at room temperature. 

3 

 Case study-based questions (questions no 8- 11) ENERGY BAND GAP 
From Bohr’s atomic model, we know that the electrons have well 

defined energy levels in an isolated atom. But due to interatomic 

interactions in a crystal, the electrons of the outer shells are 

forced to have energies different from those in isolated atoms. 

Each energy level splits into a number of energy levels forming a 

continuous band. 

‘The gap between top of valence band and bottom of the 

conduction band in which no allowed energy levels for electrons 

can exist is called energy gap. 

8. What is the energy gap in an insulator?                       1 

9.  What is Fermi energy level?                          1 

10. Based on the band theory of conductors, insulators and semiconductors,which has the 

smallest forbidden energy gap?                   2 

OR 

10. Name the solids having highest energy level partially filled with electrons.             2 

4 



11 Draw the circuit arrangement for studying the V–I characteristics of a p-n junction diode  
(i) in forward bias and  
(ii) in reverse bias.  
Draw the typical V–I characteristics of a silicon diode. Describe briefly the following terms:  
(i) “minority carrier injection” in forward bias  
(ii) “breakdown voltage” in reverse bias. 

5 

 

 

 

 

 

 

 

 

 


