
12 th holiday homework session 2021-22(PhysiCs) 

Q1 Distinguish between a dielectric and a conductor.  

Q2 A metal plate is introduced between the plates of a charged 

parallel plate capacitor. What is its effect on the capacitance of 

the capacitor? 

Q3 .In the figure given below X, Y represent parallel plate 

capacitors having the same area of plates and the same 

distance of separation between them. What is the relation 

between the energies stored in the capacitors? 

Q4 A parallel plate capacitor of capacitance C is charged to a potential V. It is then connected to another 

uncharged capacitor having the same capacitance. Find out the ratio of the energy stored in the 

combined system to that stored initially in the single capacitor 

Q5 A slab of material of dielectric constant K has the same area as that of the plates of a parallel plate 

capacitor, but has the thickness d/2, where d is the separation between the plates. Find out the 

expression for its capacitance when the slab is inserted between the plates of 

the capacitor.  

Q6Figure shows a sheet of aluminium foil of negligible thickness placed 

between the plates of a capacitor. How will its capacitance be affected if 

(i)the foil is electrically insulated? 

(ii)the foil is connected to the upper plate with a conducting wire? 

Q7 (i)Obtain the expression for the energy stored per unit volume in a charged parallel plate capacitor. 

(ii) The electric field inside a parallel plate capacitor is E. Find the amount of work done in moving a 

charge q over a closed rectangular loop abcda. 

Q8 .(i) Derive the expression for the capacitance of a parallel plate capacitor having plate area A and 

plate separation d. 

(ii) Two charged spherical conductors of radii r1and r2 when connected by a conducting plate 

respectively. Find the ratio of their surface charge densities in terms of their radii.  
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Q10 .A capacitor of 200 pF is charged by a 300 V battery. The battery is then disconnected and the 

charged capacitor is connected to another uncharged capacitor of 100 pF. Calculate the difference 

between the final energy stored in the combined system and the initial energy stored in the single 

capacitor. 

Q11 A parallel plate capacitor is charged by a battery. After sometime, the battery is disconnected and a 

dielectric slab with its thickness equal to the plate separation is inserted between the plates. How will 

(i)the capacitances of the capacitor, 

(ii)potential difference between the plates and 

(iii)the energy stored in the capacitors be affected? Justify your answer in each case. 

Q12 Find the ratio of the potential differences that must be applied across the parallel and the series 

combination of two identical capacitors so that the energy stored in the two cases becomes the same. 

Q13 .The two plates of a parallel plate capacitor are 4 mm apart. A slab of dielectric constant 3 and 

thickness 3 mm is introduced between the plates with its faces parallel to them. The distance between 

the plates is so adjusted that the capacitance of the capacitor becomes (2/3 )rd of its original value. 

What is the new distance between the plates? 

Q14 .A small sphere of radius a carrying a positive charge q is placed concentrically inside a larger hollow 

conducting shell of radius b(b> a). This outer shell has charge Q on it. Show that if these spheres are 

connected by a conducting wire, charge will always flow from the inner sphere to the outer sphere 

irrespective of the magnitude of the two charges. 


