
 

IMPORTANT   THEORY   QUESTIONS  
 

Electric   Resistance   and   Ohm's   Law  
 

Prepared   by   :   Mukesh   N   Tekwani  
Email:   scitechgen@outlook.com  

 
Sr  
No  Question  Marks  Keyword(s)  

1  Define   ‘electric   current’   State   its   unit.   1  Define  

2  Define   current   density.   State   its   units   and   dimensions.  2  Define,   units  

3  Explain   the   free   electron   theory   of   conduction.  2  Conduction  

4  Define   the   terms   (i)   Mean   free   path,   (ii)   Relaxation   time,   and   (iii)   drift  
velocity   of   free   electrons.  

3  Define  

5  Show   that   the   mobility   of   a   free   electron   is   numerically   equal   to   the  
magnitude   of   the   drift   velocity   imparted   by   an   electric   field   of   1   V/m.   
What   is   the   SI   unit   of   electron   mobility?  

3  Mobility   -  
Derivation  

6  Derive   the   relation   between   drift   velocity   of   free   electrons   and   electric  
current.   What   is   the   significance   of   the   negative   sign?   

3  Drift   velocity-  
Derivation  

7  State   the   units   and   dimensions   of   electrical   resistance.  1  Units  

8  State   Ohm’s   law.   Under   what   conditions   is   it   not   applicable?   Show  
graphically   the   variation   of   electric   current   with   voltage   for   a   conductor.  

3  Ohm’s   law  

9  What   are   Ohmic   resistors?  1  Define  

10  Describe   an   experiment   to   experimentally   verify   Ohm’s   law.   Draw   a   neat  
circuit   diagram.   How   will   you   determine   the   resistance   from   the   graph?  

3  Experiment  

11  Define   specific   resistance   of   a   substance.   State   its   SI   units   and   dimensions  3  Specific  
resistance  

12  Show   that   the   specific   resistance   of   a   material   is   given   by   ρ   =   RA   /   l,   where   l  
is   the   length   of   the   wire,   R   is   the   resistance   and   A   is   the   area   of  
cross-section.  

3  Specific  
resistance-Deri 
vation  

13  State   Ohm’s   law   in   vector   form.   Is   this   law   valid   for   an   anisotropic  
(non-isotropic)   substance?  

3  Ohm’s   Law  

14  Define   the   term   ‘electrical   power’   State   its   unit.  2  Power  

15  Show   that   the   electric   power   in   a   circuit   is   given   by   P   =   I 2 R  3  Power   -  
Derivation  

16  Define   the   term   kilowatt-hour.   What   is   the   relation   between   1   kW-h   and  
1Joule?  

2  Power   Units  

17  Give   the   color   code   table   for   finding   the   resistance   of   a   resistor.   What   does  
the   fourth   ring   on   a   resistor   indicate?  

3  Color   code  

18  Show   that   when   a   number   of   resistances   are   connected   in   series,   the  3  Resistances   in  
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effective   resistance   is   greater   than   the   largest   resistance   in   the   circuit.  series  

19  Show   that   when   a   number   of   resistances   are   connected   in   parallel   ,   the  
effective   resistance   is   less   than   the   least   resistance   in   the   circuit.  

3  Resistances   in  
parallel  

20  What   is   the   effect   of   temperature   on   resistivity   of   a   material?   Show   that   as  
the   temperature   increases,   the   root-mean-square   speed   increases.  

3  Effect   of  
temperature  

21  Discuss   the   resistivity   of   pure   metals,   alloys,   semiconductors   and  
electrolytes.   Show   this   comparison   graphically.  

3  Resistivity  

22  What   is   the   relation   between   drift   velocity   v d    and   potential   difference?  1  Drift   velocity  

23  Define   temperature   coefficient   of   resistance   of   a   material.   What   are   its  
units?  

2  Temp.   coeff.   Of  
resistance  

24  What   is   the   meaning   of   1   unit   of   electricity   in   domestic   consumption?  1  Define  

25  What   are   ohmic   and   non-ohmic   conductors?   Give   one   example   of   each.  2  Define  
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