Current Electricity

One Mark each

1. State Ohm`s law.                                                                        


          

 (1990)

2.  What are Super conductors?                                                    


          
             (90,03)

3.  Two cells of same emf are given.  One is a primary cell and the other one is a secondary cell.  From which cell are you able to draw larger current.  Why?                                            

   (94)                                                                                 

4.  A wire of resistivity ‘ρ’is stretched to double its length.  What will be its new  resistivity?                                                                   (95,Comp 98)    

5. How can a moving coil galvanometer be converted to a voltmeter?



     (91)

6. Two wires of equal length, one of copper and the other of manganin,    have same resistance.  Which wire is thicker?                             







     (91) 

7. A student obtains resistances of 3, 4, 12 & 16 ohms using only two metallic resistance wires                     either separately or joined together.  What is the resistance of each of these wires?    

     (97)                                         

8.  A carbon resistance is marked in red, yellow and orange bands.  What is the approximate resistance   of the resistance?                           





  

     (99)       

9.   If the temperature of a good conductor increases how does the relaxation time of electrons in the  conductor change?              





                          
 (2000) 

10. A carbon resistance is marked in colored bands of red, black, orange and silver. What is the resistance and tolerance value of the resistor ?





 (2002)

11. If a p.d. V applied across a conductor is increased to 2 V how will the drift velocity of the electrons change ?

12.  Which physical quantity does the voltage v/s, current graph for a   metallic conductor depict ? Give its S.I. unit.

   







      ( comp 02)

13. If the length of a wire conductor is doubled by stretching it , keeping the p.d across it constant, by what factor does the drift speed of electrons change ?



       (Comp 97)

14. A copper wire of resistivity  ( is stretched to reduce its diameter to half its previous value. What will be its new resistivity ?







         ( Comp )

15.  How does the conductivity of a semiconductor change with rise in its temperature ?
          (Comp)

16. The variation of potential difference V with length ‘l’ in the case of two potentiometers P and Q is as shown. Which one of these two will you prefer for comparing emf’s of two primary cells ?    (06)

  
[image: image1]
  Two Marks each
1.   State Kirchoff`’s law of electrical circuits. .           




              (93)    

2.   Three identical  cells of emf 2 V and internal resistance 0.2  Ώ are connected in series to an external   resister of  7.4 Ώ .  Calculate the current in the circuit.   




  (93)   

3.  In the following circuit, a meter bridge is shown in its balanced state.  The meter bridge coil has a resistance of 4 Ώ /cm.  Calculate the value of the unknown resistance `X` and current drawn from the battery of negligible internal resistance.
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4. V-I graph for a metallic wire at two different temperatures  T1 and T2 is as shown in the fig.  Which of the two temperatures T1 & T2 is higher and why?







5. 
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6. Explain the principle on which the working of a potentiometer preferred over that of voltmeter for measurement of emf of a cell.               
             (98)      

6. 
A voltage of 5V is applied across a color coded carbon resistor with first, second and third rings of  brown , black and red colors. What is the current flowing through the resistor ? (07)
7.  Determine the voltage drop across the resistor R1 in the circuit given   below with E = 80 V, R1 = 16  Ώ, R2 = 36 Ώ, R3 = 54 Ώ, R4 = 18 Ώ.
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8. Draw a labeled diagram of a Leclanche cell. How is polarization overcome in the cell ?




                                                                                                   ( Comp 97 )

9.The following circuit shows the use of potentiometer to measure the internal resistance of a cell.
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  ( a ) When the key K is open, how does the balance point change, if the    current from the driver cell increases ?        




   ( b ) When the key K is closed, how does the balance point change if R is increased, keeping the current from the driver cell constant ?     




             (Comp98 )

10. Explain how does the resistivity of a conductor depend upon (a) the number density ‘n’ of free electrons, and (b) relaxation time ‘(’.                                                                                     (2004)

11. How does the resistivity  of
a conductor and a semiconductor vary with temperature ? Give reason for each case.








          (05)   

12. Establish a relation between current and drift velocity.



          (05) 
13. You are given ‘n’ resistors, each of resistance ‘r’. These are first connected to get minimum possible resistance. In the second case, these are again connected differently to get maximum possible resistance. Compute the ratio between the minimum and maximum values of resistances so obtained.










(06)

14. Draw a circuit diagram using a metre bridge  and write the necessary mathematical relation used to determine the value of an unknown resistance. Why cannot such an arrangement be used for  measuring very low resistances ?







(06)        

 Three marks each

1.   Draw a circuit diagram and explain how the emf of two primary cells can be compared by using a potentiometer.                                   
       (94)            

2.   Using Kirchoff`s law,  in the given electrical network, calculate the value of I1, I2 and I3 .      (94)                                                                           
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3. Two cells of emf 6 V and 12 V and internal resistance 1Ώ and 2Ώ respectively are connected in parallel so as to send current in the same direction through an external resistor of 15 Ώ

a) Draw a circuit diagram

b) Find p.d. across the 15 Ώ resistance.                       
        (95,05)     

4. Explain the working principle of a potentiometer.  How will you find the value of emf of an electric cell using potentiometer.                       
               (93)     

5.  Draw a circuit diagram  of a meter bridge arranged to compare two resistances. Explain the principle of the experiment and give the formula used . 





(95,01)                                                                                                

6.  With the help of a diagram explain how the internal resistance of a cell can be determined using a potentiometer. Write the formula used.






     (96)             

7.   Why is a potentiometer preferred over a voltmeter to measure the emf of a cell ?

      The potentiometer wire AB shown in the figure is 400cm long. Where  should the free end of the galvanometer be connected on AB so that the galvanometer shows zero deflection?
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 9. 
A p.d. ‘V ‘ is applied across a conductor of length L and diameter D. How are the electric field E and the resistance R of a conductor affected in turn when

      ( i ) V is halved.

      ( ii ) L is halved.

      ( iii ) D is doubled.

10. 
A p.d. of 2V is applied between the points A and B shown in the  network. Calculate 

      ( i ) equivalent resistance of the network across the points A and B.

      ( ii ) and the magnitudes of currents flowing in the arms AFCEB and  AFDEB.







        






  (98)
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11. Three identical cells each of emf 2V and unknown internal resistance   are connected in parallel. This combination is connected to a 5ohm resistor. If the voltage across the cell is 1.5 V, what is the internal resistance of each cell?                                                          
       (99)                             

12.Calculate the current shown by the ammeter ‘ A ‘ in the circuit diagram  given below.
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13.   A storage battery of emf 8V, internal resistance 1 ohm is being       charged by a120 V d.c. source , using a 15 ohm resistor in series in the circuit. Calculate

( i )  the current in the circuit.

( ii )  terminal voltage across the battery.

( iii ) chemical energy stored in the battery in 5 minutes.


14. Find the value of the unknown resistance X, in the following circuit,   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 ?






    

(2002)
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  2.4(                            

15.Deduce an expression for the determination of an unknown   resistance  using  Wheatstone’s bridge.
16. Define the term resistivity of a conductor. Give its S.I. unit. Show that the resistance R of a conductor          
     is given by  m l / ne2 λ   , where symbols have their usual meanings.
                                     (2002)


    

17. The length of a potentiometer wire is 600 cm and it carries a current  of 40 mA. For a cell of emf 2 V       and internal resistance of 10 Ώ , the null point is found to be at 500 cm.If  a voltmeter is connected across the cell, the balancing length is decreased by 10 cm. Find ( i ) the resistance of whole wire 

      ( ii ) reading of the voltmeter , and ( iii ) resistance of voltmeter.

18.Two cells of emfs 1.5 V and 2 V and internal resistances 2 Ώ and 1 Ώ respectively have their negative   terminals joined by a wire of 6 Ώ and positive terminals by a wire of 4 Ώ resistance. A third resistance wire of 8 Ώ connects middle points of these wires. Draw the circuit diagram. Using Kirchoff’s laws , find the potential difference at the end of this third wire.

19. In the given circuit , calculate the value of current in 4.5 Ώ resistor and indicate its direction. Also   calculate the potential difference across each cell.
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                                           ( Comp02 )








   3(
19.  Define the term resistivity of a metallic conductor. Give its S.I. unit. With  the help of a circuit diagram, explain how will you determine the resistivity of a metallic wire using a meter bridge.           (Comp,comp 02 )

20.  State Kirchoff`’s law of electrical circuits. Derive the balance condition for the Wheatstone   bridge using these laws.            






             ( Comp 97,07)    

21. Define resistivity of a substance. Give its unit. How does it vary with    temperature in

 

    ( i ) good conductors 


    ( ii ) ionic conductors

    ( iii ) semiconductors







          ( Comp 97,05 )

22.  A battery of e.m.f E and internal resistance ‘r’, gives a current of 0.2A with an external resistor of 6 ohm, and a current of 0.125 A with an external resistor of 10 ohm. Calculate ( a ) the e.m.f, E and 

    ( b ) internal resistance ‘r’ of the battery.





(Comp 98)

23.Are the paths of electrons straight lines between successive collisions (with positive ions of the      metals) in the (1) absence of electric field (2) presence of electric field ?




24.Establish a relation between drift velocity ‘vd’ of an electron in a conductor of cross section ‘A’, carrying a current ‘i’ and concentration ‘n’ of free electron per unit volume of conductor. Hence obtain the relation between current density and drift velocity.

25. Six resistors each of value 4 (, are joined together in a circuit as shown in the figure. Calculate equivalent resistance across the point A and B. If a cell of emf 2V is connected across AB, compute the current through the arms AB and DF of the circuit.



(03)
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26.  A potentiometer wire, PQ, of length 1m is connected to a standard cell E1. Another cell E2 of emf 1.02 V is connected as shown in the circuit diagram with a resistance ‘ r ‘ and a switch S. With switch S open , null position is obtained at a distance of 51 cm from P. Calculate (a) potential gradient of the potentiometer wire and ( b) emf of the cell E1. (c) when switch S is closed, will null point move towards P or Q ? Give reason.






(2004) 
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27. The circuit diagram shows the use of a potentiometer to measure a small emf produced by a thermocouple connected between X and Y. The cell C of emf 2V, has negligible internal resistance. The potentiometer wire PQ is 1.0 m long and has resistance 5 ohm. The balance point S is found to be 400mm form P. Calculate the value of emf V, generated by the thermocouple.
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28. For the potentiometer circuit shown in the given figure, points X and Y represent the two terminals of an unknown emf E’. a student observed that when the jockey is moved from the end A to the end B of the potentiometer wire, the deflection in the galvanometer remains in the same direction.


[image: image2]

What may be the two possible faults in the circuit that could result in this observation ?


If the deflection at the end B is (i) more, (ii) less, than that at the end A, which of the two faults, listed above, would be there in the circuit?





(07)
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