Sharjah Indian School, Sharjah – Boys Wing
Questions on ‘Electrostatics’ from the CBSE  Sample Papers -2008

From the dept. of Physics, SIS
1. What is the angle between the directions of electric field at any (i) axial point and (ii) equatorial point due to an electric dipole?
2. Four point charges are placed at the four corners of a square in the two ways (i) and (ii) as shown below. Will the (i) electric field (ii) Electric potential, at the centre of the square, be the same or different in the two configurations and why?
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3. Two identical plane metallic surfaces A and B are kept parallel to each other in air separated by a distance of 1.0 cm as shown in the figure. Potential on A is 10V.
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(a) Find the magnitude and direction of the electric field between the plates.

(b) What is the work done to move 10(C charge from X to Y?

4. An electric dipole of dipole moment p is placed in a uniform electric field E . Write the expression for the torque ( experienced by the dipole. Identify two pairs of perpendicular vectors in the expression. Show diagrammatically the orientation of the dipole in the field for which the torque is (i) Maximum (ii) Half the maximum value (iii) Zero.

5. Keeping the voltage of the the charging source constant, what would be the percentage change in the energy stored in a parallel plate capacitor if the separation between its plates were to be decreased by 10%?
6. A charge Q located at a point is in equilibrium under the combined electric field of three charges q1,q2, q3. If the charges q1, q2 are located at points r1 and r2 respectively, find the direction of the force on Q, due to q3 in terms of q1,q2, r1, r2 and r. 
7. Two capacitors with capacity C1 and C2 are charged to potential V1 and V2 respectively and then connected in parallel. Calculate the common potential across the combination, the charge on each capacitor, the electrostatic energy stored in the system and the change in the electrostatic energy from its initial value.
8. The following data was obtained for the dependence of the magnitude of electric field, with distance, from a reference point O, within the charge distribution in the shaded region.
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(i) Identify the charge distribution and justify your answer.

(ii) If the potential due to this charge distribution has a value V at the point A, what is its value at the point A’?
9. The graph shown in the next page shows the variation of the total energy (E) stored in a capacitor against the value of the capacitance(C) itself. Which of the two - the charge on the capacitor or the potential used to charge it is kept constant for this graph?
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10. The two graphs drawn below, show the variation of electrostatic potential (V) with (r being distance of the field point from the point charge) for two point charges q1 and q2.
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      (i) What are the signs of the two charges?

      (ii) Which of the two charges has a larger magnitude and why? 

11. Obtain an expression for the capacitance of a parallel plate (air)capacitor.

The given figure shows a network of five capacitors connected to a 100V supply.    

Calculate the total charge and energy stored in the network.
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12. Use Gauss’s law to obtain an expression for the electric field due to an infinitely long straight uniformly charged wire.
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Electric field in the above figure is directed along + X direction and given by Ex = 5Ax + 2B, where E is in NC-1 and x is in metre, A and B are constants with dimensions.                   Taking A = 10 N /C  and B = 5N/C,  calculate

(i) the electric flux through the cube.

(ii) net charge enclosed within the cube. 
