
Ans.Ans.Line BB corresponds to C-, because slope (q/v) of B B is less than slope of A.

2.A capacitor has been charged by a DC source. What are the magnitude of conduction and2.A capacitor has been charged by a DC source. What are the magnitude of conduction and
displacement current when it is fully charged?[Delhi 2013]displacement current when it is fully charged?[Delhi 2013]
Ans.Ans.

3.Distinguish between a dielectric and a conductor.  [Delhi 2012]3.Distinguish between a dielectric and a conductor.  [Delhi 2012]
AnsAns.Dielectrics are non-conductors and do not have free electrons at all. While conductor has
free electrons in its any volume which makes it able to pass the electricity through it.

4.Define the dielectric constant of a medium. What is its unit? [Delhi 2011c]4.Define the dielectric constant of a medium. What is its unit? [Delhi 2011c]
Ans.Ans.Dielectric When a dielectric slab is introduced between the plates of charged capacitor or
in the region of electric field, an electric field E  induces inside the dielectric due to induced
charge on dielectric in a direction opposite to the direction of applied external electric field.
Hence, net electric field inside the dielectric gets reduced to £  – £ , where £  is external
electric field. The ratio of applied external electric field and reduced electric field is known as
dielectric constant K of dielectric medium, i.e.

5.A metal plate is introduced between the plates of a charged parallel plate capacitor. What5.A metal plate is introduced between the plates of a charged parallel plate capacitor. What
is its effect on the capacitance of the capacitor?[Foreign 2009]is its effect on the capacitance of the capacitor?[Foreign 2009]
Ans.Ans.If a metal plate is introduced between the plates of a charged parallel plate capacitor. The
capacitance of parallel plate capacitor will becomes infinite.

6.In the figure given below X, Y represent parallel plate capacitors having the same area of6.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 theplates and the same distance of separation between them. What is the relation between the
energies stored in the capacitors?energies stored in the capacitors?

P

0 P 0

 Capacitance
1 Mark Questions
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Ans.Ans.

7.The following graph shows the variation of charge Q with voltage V for two capacitors K7.The following graph shows the variation of charge Q with voltage V for two capacitors K
and L In which capacitor is more electrostatic energy stored?and L In which capacitor is more electrostatic energy stored?

Ans.Ans.

8.Define dielectric strength of a dielectric. [Delhi 2008 C]8.Define dielectric strength of a dielectric. [Delhi 2008 C]
Ans.Ans.The dielectric strength of a dielectric is the maximum value of applied electric field
required to just breakdown of the dielectric material.

2 Marks Questions
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9.A parallel plate capacitor of capacitance C is charged to a potential V. It is then connected9.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 theto 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.[All Indiaenergy stored in the combined system to that stored initially in the single capacitor.[All India
2014]2014]
Ans.Ans.

10.Two parallel plate capacitors of capacitances C10.Two parallel plate capacitors of capacitances C  and C and C  such that C such that C  =2C =2C  are connected are connected
across a battery of V volt as shown in the figure Initially, the key (k) is kept closed to fullyacross a battery of V volt as shown in the figure Initially, the key (k) is kept closed to fully
charge the capacitors.The key is now thrown open and a dielectric slab of dielectric constantcharge the capacitors.The key is now thrown open and a dielectric slab of dielectric constant
K is inserted in the two capacitors to completely fill the gap between the plates. Find the ratioK is inserted in the two capacitors to completely fill the gap between the plates. Find the ratio
of (i) the net capacitance and (ii) the energies stored in the combination before and after theof (i) the net capacitance and (ii) the energies stored in the combination before and after the
introduction of the dielectric slab.[Delhi 2014 C]introduction of the dielectric slab.[Delhi 2014 C]

Ans.Ans.

xx 22 xx 22
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11.Two parallel plate capacitors of capacitances Qand C11.Two parallel plate capacitors of capacitances Qand C  such that q =C such that q =C  /2 are connected /2 are connected
across a battery of V volts as shown in the figure. Initially, the key (k) is kept closed to fullyacross a battery of V volts as shown in the figure. Initially, the key (k) is kept closed to fully
charge the capacitors.The key is now thrown open and a dielectric slab of dielectric constantcharge the capacitors.The key is now thrown open and a dielectric slab of dielectric constant
K is inserted in the two capacitors to completely fill the gap between the plates. Find the ratioK is inserted in the two capacitors to completely fill the gap between the plates. Find the ratio
of (i) the net capacitance and (ii) the energies stored in the combination before and after theof (i) the net capacitance and (ii) the energies stored in the combination before and after the
introduction of the dielectric slab.introduction of the dielectric slab.[Delhi 2014 C][Delhi 2014 C]

Ans.Ans.

22 22
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12.Find the charge on the capacitor as Shown in the circuit. [Foreign 2014]12.Find the charge on the capacitor as Shown in the circuit. [Foreign 2014]

Ans.Ans.

13.A slab of material of dielectric constant K has the same area as that of the plates of a13.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 theparallel 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 theplates. Find out the expression for its capacitance when the slab is inserted between the
plates of the capacitor.  [Delhi 2013]plates of the capacitor.  [Delhi 2013]
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Ans.Ans.

14.Determine the potential difference across the plates of the capacitor C14.Determine the potential difference across the plates of the capacitor C  of the network of the network
shown in the figure, (assume, Eshown in the figure, (assume, E  >E1 ) [All India 2013] >E1 ) [All India 2013]

Ans.Ans.

xx

22
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Ans.Ans.
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Ans.Ans.
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17.Two identical parallel plate (air) capacitors C17.Two identical parallel plate (air) capacitors C  and C and C  have capacitance C each. The have capacitance C each. The
space between their plates is now filled with dielectrics as shown in the figure. If the twospace between their plates is now filled with dielectrics as shown in the figure. If the two
capacitors still have equal capacitance, they obtain the relation between dielectric constantscapacitors still have equal capacitance, they obtain the relation between dielectric constants
K, KK, K andKandK .[Foreign 2011].[Foreign 2011]

Ans.Ans.

xx 22

x x 22
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18.You are given an air filled parallel plate capacitor C18.You are given an air filled parallel plate capacitor C . The space between its plates is now. The space between its plates is now
filled with slabs of dielectric constants Kfilled with slabs of dielectric constants K  and K and K  as shown in figure. Find the capacitance of as shown in figure. Find the capacitance of
the capacitor Cthe capacitor C  if area of the plates is A and distance between the plates is d. if area of the plates is A and distance between the plates is d.

Ans.Ans.

11

xx 22

22
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19.Figure shows a sheet of aluminium foil of negligible thickness placed between the plates19.Figure shows a sheet of aluminium foil of negligible thickness placed between the plates
of a capacitor. How will its capacitance be affected ifof a capacitor. How will its capacitance be affected if
(i)the foil is electrically insulated?(i)the foil is electrically insulated?
(ii)the foil is connected to the upper plate with a conducting wire?[Foreign 2011](ii)the foil is connected to the upper plate with a conducting wire?[Foreign 2011]

Ans.Ans.

20.(i)Obtain the expression for the energy stored per unit volume in a charged parallel plate20.(i)Obtain the expression for the energy stored per unit volume in a charged parallel plate
capacitor.capacitor.
(ii) The electric field inside a parallel plate capacitor is E. Find the amount of work done in(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. [Delhi 2014]moving a charge q over a closed rectangular loop abcda. [Delhi 2014]
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Ans.Ans.(i) The energy of a charged capacitor is measured by the total work done in charging the
capacitor to a given potential.

3 Marks Questions

21.(i) Derive the expression for the capacitance of a parallel plate capacitor having plate area21.(i) Derive the expression for the capacitance of a parallel plate capacitor having plate area
A and plate separation d.A and plate separation d.
(ii) Two charged spherical conductors of radii and 1^ when connected by a conducting plate(ii) Two charged spherical conductors of radii and 1^ when connected by a conducting plate
respectively. Find the ratio of their surface charge densities in terms of their radii. [Delhirespectively. Find the ratio of their surface charge densities in terms of their radii. [Delhi
2014]2014]
Ans.Ans.
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Ans.Ans.
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24.A capacitor of 200 pF is charged by a 300 V battery. The battery is then disconnected and24.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 thethe 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 energydifference between the final energy stored in the combined system and the initial energy
stored in the single capacitor.[Foreign 2012]stored in the single capacitor.[Foreign 2012]
Ans.Ans.
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Ans.Ans.
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26.A parallel plate capacitor is charged by a battery. After sometime, the battery is26.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 inserteddisconnected and a dielectric slab with its thickness equal to the plate separation is inserted
between the plates. How willbetween the plates. How will
(i)the capacitances of the capacitor,(i)the capacitances of the capacitor,
(ii)potential difference between the plates and(ii)potential difference between the plates and
(iii)the energy stored in the capacitors be affected? Justify your answer in each case.[Delhi(iii)the energy stored in the capacitors be affected? Justify your answer in each case.[Delhi
2010]2010]
Ans.Ans.
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27.A parallel plate capacitor, each with plate area A and separation d is charged to a27.A parallel plate capacitor, each with plate area A and separation d is charged to a
potential difference V. The battery used to charge it remains connected. A dielectric slab ofpotential difference V. The battery used to charge it remains connected. A dielectric slab of
thickness d and dielectric constant K is now placed between the plates. What change if anythickness d and dielectric constant K is now placed between the plates. What change if any
will take place inwill take place in
(i)charge on plates?(i)charge on plates?
(ii)electric field intensity between the plates?(ii)electric field intensity between the plates?
(iii)capacitance of the capacitor? Justify your answer in each case.[Delhi 2010](iii)capacitance of the capacitor? Justify your answer in each case.[Delhi 2010]
Ans.Ans.
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28.A parallel plate capacitor is charged to a potential difference V by a DC source. The28.A parallel plate capacitor is charged to a potential difference V by a DC source. The
capacitor is then disconnected from the source. If the distance between the plates iscapacitor is then disconnected from the source. If the distance between the plates is
doubled, state with reason, how the following will change?doubled, state with reason, how the following will change?
(i)Electric field between the plates(i)Electric field between the plates
(ii)Capacitance(ii)Capacitance
(iii)Energy stored in the capacitor [Delhi 2010](iii)Energy stored in the capacitor [Delhi 2010]
Ans.Ans.
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29.Find the ratio of the potential differences that must be applied across the parallel and the29.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 casesseries combination of two identical capacitors so that the energy stored in the two cases
becomes the same.becomes the same.
[Foreign 2010][Foreign 2010]
Ans.Ans.
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30.(i) How is the electric field due to a charged parallel plate capacitor affected when a30.(i) How is the electric field due to a charged parallel plate capacitor affected when a
dielectric slab is inserted between the plates fully occupying the intervening region?dielectric slab is inserted between the plates fully occupying the intervening region?
(ii) A slab of material of dielectric constant K has the same area as the plates of a parallel(ii) A slab of material of dielectric constant K has the same area as the plates of a parallel
plate capacitor but has thickness 1/2 d,plate capacitor but has thickness 1/2 d,
where d is the separation between the plates. Find the expression for the capacitance whenwhere d is the separation between the plates. Find the expression for the capacitance when
the slab is inserted between the plates. [Foreign 2010]the slab is inserted between the plates. [Foreign 2010]
Ans.Ans.

31.(i) Plot a graph comparing the variation of potential V and electric field E due to a point31.(i) Plot a graph comparing the variation of potential V and electric field E due to a point
charge 0 as a function of distance R from the point charge.charge 0 as a function of distance R from the point charge.
(ii) Find the ratio of the potential differences that must be applied across the parallel and the(ii) Find the ratio of the potential differences that must be applied across the parallel and the
seriesseries
combination of two capacitors, Ccombination of two capacitors, C and Cand C  with their capacitances in the ratio 1 : 2, so that the with their capacitances in the ratio 1 : 2, so that the
energy stored in the two cases becomes the same[Foreign 2010]energy stored in the two cases becomes the same[Foreign 2010]
Ans.Ans.

l l 22
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33.A parallel plate* capacitor is charged by a battery. After sometime, the battery is33.A parallel plate* capacitor is charged by a battery. After sometime, the battery is
disconnected and a dielectric slab of dielectric constant K is inserted between the plates.disconnected and a dielectric slab of dielectric constant K is inserted between the plates.
How wouldHow would
(i)the electric field between the plates(i)the electric field between the plates
(ii)the energy stored in the capacitor be affected? Justify your answer. [All India 2009](ii)the energy stored in the capacitor be affected? Justify your answer. [All India 2009]
Ans.Ans.(i) The total charge on the capacitor remains conserved on introduction of dielectric slab.
Also, the capacitance of capacitor increases to K times of original values.
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Ans.Ans.
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Ans.Ans.

Ans.Ans.
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37.A system of capacitors connected as shown in the figure has a total energy of 160 mJ37.A system of capacitors connected as shown in the figure has a total energy of 160 mJ
stored in it. Obtain the value of the equivalent capacitance of this system and the value of Z.stored in it. Obtain the value of the equivalent capacitance of this system and the value of Z.
[All India 2009 c][All India 2009 c]

Ans.Ans.
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38.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 becomesdistance 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?[All India 2008 C](2/3 )rd of its original value. What is the new distance between the plates?[All India 2008 C]
Ans.Ans.

38.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
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5 Marks Questions

39.(i) A parallel plate capacitor is charged by a battery to a potential. The battery is39.(i) A parallel plate capacitor is charged by a battery to a potential. The battery is
disconnected and a dielectric slab is inserted to completely fill the space between the plates.disconnected and a dielectric slab is inserted to completely fill the space between the plates.
How willHow will
(a)its capacitance(a)its capacitance
(b)electric field between the plates and(b)electric field between the plates and
(c)energy stored in the capacitor be affected? Justify your answer giving necessary(c)energy stored in the capacitor be affected? Justify your answer giving necessary
mathematical expressions for each case.mathematical expressions for each case.
(ii) (a) Draw the electric field lines due to a conducting sphere.(ii) (a) Draw the electric field lines due to a conducting sphere.
(b) Draw the electric field lines due to a dipole.(b) Draw the electric field lines due to a dipole.
Ans.Ans.
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AnsAns.
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41.(i)Show that in a parallel plate capacitor if the medium between the plates of a capacitor41.(i)Show that in a parallel plate capacitor if the medium between the plates of a capacitor
is filled with an insulating substance of dielectric constant K, its capacitance increases.is filled with an insulating substance of dielectric constant K, its capacitance increases.
(ii) Deduce the expression for the energy stored in a capacitor of capacitance C with charge(ii) Deduce the expression for the energy stored in a capacitor of capacitance C with charge
Q.[Delhi 2009 C]Q.[Delhi 2009 C]
Ans.Ans.
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42.A small sphere of radius a carrying a positive charge q is placed concentrically inside a42.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. Showlarger 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 thethat 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.inner sphere to the outer sphere irrespective of the magnitude of the two charges.
Ans.Ans.
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Ans.Ans.(i) An expression for energy stored in a charged capacitor. (ii) Connected battery ensures
same potential difference (V) across capacitor even after reducing the spacing between plates
halved and introducing the dielectric slab.
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44.Define the terms 44.Define the terms (i)capacitance of a capacitor (i)capacitance of a capacitor (ii)dielectric strength of a dielectric(ii)dielectric strength of a dielectric
(iii)When a dielectric is inserted between the plates of a charged parallel plate capacitor fully(iii)When a dielectric is inserted between the plates of a charged parallel plate capacitor fully
occupying the intervening region, how does the polarisation of the dielectric medium affectoccupying the intervening region, how does the polarisation of the dielectric medium affect
the net electric field? For a linear dielectric,show that the introduction of the dielectricthe net electric field? For a linear dielectric,show that the introduction of the dielectric
increases its capacitance by a factor K which is a characteristic of the dielectric.   [Delhiincreases its capacitance by a factor K which is a characteristic of the dielectric.   [Delhi
2008 C]2008 C]
Ans.Ans.
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