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1.Sketch Electric field lines for the following: (i)q>0 (ii)q<0  (iii)  a metal slab placed  beween two metal plates of equal 

and opposite charge distribution (iv)two identical positive charges  (v)electric dipole (vi)a positively charged metal 

conductor. 

i.  

ii.  

iii.  
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iv.  

v.  

vi.  
 

2.i)Sketch a graph to show variation of charge Q with potential difference V for a capacitor of capacitance C.ii)How 

will you determine capacitance,energy stored in the capacitor from the graph? 

i) 

 

             Q 

  

 

                                                      

 

 

                                                      V 

ii) Slope of the graph=Capacitance C=∆Q/∆V 

Area under the graph=Energy U 

=1/2 (QV)=1/2CV2 =Q2/2C 

 

3.Give example for the dielectric whose molecules have (i)non-zero (ii)zero dipole moment. 

 (i)water (ii)Silicon , Diamond 

 

4.S1 & S2 are two hollow concentric spheres enclosing charges Q and 2Q respectively with radius of S1 < radius of S2. 

(i)What is the ratio of electric flux through S1 & S2(ii) How will electric flux through S 1 change if a medium of dielectric 

constant 5 is placed inside S 1 instead of air? 

 (i)φ 1/ φ 2=Q/3Q=1/3 

(ii) φ 1’=Q/Kε 0= Q/ 5ε 0 

     φ 1’/ φ 1=1/5 
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5.The graph shows variation of V with Q for two capacitors A & B. (i)Which of the capacitor has higher capacitance? 

(ii)If the graph A &B represent a combination of identical capacitors, identify which is series and which is parallel 

combination? 

 

                                     A 

         V 

                                                          B 

 

 

                                          Q 

 (i)B has higher capacitance since its slope is less. 

(ii)Graph B represents parallel and graph A represents series combination. 

 

6. The electric field components in Fig. are 

 , in which 

 α = 800 N/C m1/2. Calculate (a) the flux through the cube, and (b) the charge within the cube. Assume 

that  a = 0.1 m. 

 
(a) Since the electric field has only an x component, for faces perpendicular to x direction, the angle between E and ΔS is 

± π/2. Therefore, the flux φ = E.ΔS is separately zero for each face of the cube except the two shaded ones. Now the 

magnitude of the electric field at  

The corresponding fluxes are 

 

 

 

 
(b) We can use Gauss’s law to find the total charge q inside the cube. 

 

 
7. Consider a uniform electric field E = 3 × 103 î 
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 N /C. (a) What is the flux of this field through a square of 10 cm on a side whose plane is parallel to the yz plane? (b) 

What is the flux through the same 

square if the normal to its plane makes a 60° angle with the x-axis? 

Solution: 

A = 0.01m2 î .φ = E. A =  30N/C 

b)  φ = EAcosθ  cos 600 

          = 30 x   ½ = 15 N m2/C 

 

8. A point charge of 2.0 μC is at the centre of a cubic Gaussian surface 9.0 cm on edge. What is the i) net electric flux 

through the surface? ii) electric flux through one face ? 

  i) φ = q/ε0 

     = (2/8.85) x 106  = 0.226 x 106 N m2/C 

 ii) electric flux through one face   

    φ /6 =  0.037 x 106 N m2/C 

 

9. A point charge causes an electric flux of –1.0 × 103 Nm2/C to pass through a spherical Gaussian surface of 10.0 cm 

radius centred on the charge. (a) If the radius of the Gaussian surface were doubled,how much flux would pass 

through the surface? (b) What is the value of the point charge? 

a) same flux , as the flux does not depend on size and shape of the Gaussian surface. 

b)  φ = q/ε0 

    q=  - 8.85 x 10-9 C 

 

10. Figure shows tracks of three charged particles in a uniform electrostatic field.  a) Give the signs of the three 

charges. b) Which particle has the highest charge to mass ratio? 

 
a) Particles 1 and 2 are negatively charged  , particle 3 is positively charged. b)  Whichever particle has maximum vertical 

displacement  i.e. Particle 3. 

 

11. An infinite line charge produces a field of 9 × 104 N/C at a distance of 2 cm. Calculate the linear charge density. 

  E = 2Kλ/ r , λ = 10-7C/m 

12. Derive an expression for Torque experienced by an electric dipole in a uniform electric field. 

Consider a dipole AB of dipole moment p placed at an angle θ in an uniform electric field E . The charge +q experiences a 
force qE in the direction of the field. The charge –q experiences an equal force in the opposite direction.  
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Thus the net force on the dipole is zero and the dipole is in translational equilibrium. 
The two equal and unlike parallel forces are not passing through the same point, resulting in a torque on the dipole, 
which tends to set the dipole in the direction of the electric field. 
The magnitude of torque is, 
 τ = magnitude of one of the forces x perpendicular  
      distance between the forces 
     = F x 2d sin θ 
     = qE x 2d sin θ = pE sin θ (∵ q × 2d = P) 
The direction of torque is perpendicular to the plane containing p & E 
In vector form,  

                  
 
13. Define equi potential surface  and mention characteristics of equi potential surface. 

If all the points of a surface are at the same electric potential, then the surface is called an equipotential surface. 
Characteristics 

1)In case of an isolated point charge, equipotential surfaces  will be a series of concentric spheres with the point charge 

as their centre. 

2) The , work done in taking a charge  between any two points on an  equi potential surface through any path, is zero . 

3) The electric field lines must be normal to an equipotential surface. 

4) In case of uniform field, equipotential surfaces are the parallel planes with their surfaces perpendicular to the lines of 

force. 

 

14. State the conditions essential for an electric dipole to be in stable equilibrium. 

1. For translational equilibrium net force acting on the dipole is zero. 
2. For rotational equilibrium net torque acting on the dipole is zero. 
3.For stable equilibrium potential energy of the dipole must be minimum. 
 
15.State the uses of capacitors. 
i) They are used in the ignition system of automobile engines to eliminate sparking. 
(ii) They are used to reduce voltage fluctuations in power supplies and to increase the efficiency of power transmission. 
(iii) Capacitors are used to generate  electromagnetic oscillations . 
iv) they are used  in tuning the radio circuits. 
 
16.Derive expression for energy stored in a capacitor. 
 The capacitor is a charge storage device. Work has to be done to store the charges in a capacitor. This work done is 
stored as electrostatic potential energy in the capacitor. 
Let q be the charge and V be the potential difference between the plates of the capacitor. If dq is the additional charge 
given to the plate, 
then work done is, dw = Vdq 

 
Total work done to charge a capacitor is 

 
This work done is stored as electrostatic potential energy (U) in the capacitor. 
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This energy is recovered if the capacitor is allowed to discharge. 
 
17.What is the  Effect of introduction of a dielectric slab of  dielectric constant K between the plates of  a capacitor 
when the battery disconnected after charging on the following 
i) charge Q ii) potential difference iii) capacitance iv) energy . 
i) charge Q on the capacitor remains unchanged 
ii) potential difference decreases by a factor K 
    V’ =V/K 
iii) capacitance C increases by a factor K C’= CK 
iv) electrostatic potential energy decreases by a factor K,  U’ = U/K 
 
18. What is the  Effect of introduction of a dielectric slab of  dielectric constant K between the plates of  a 
capacitorWhen the battery is connected after charging on the following 
i) charge Q ii) potential difference iii) capacitance iv) energy . 
i) charge Q on the capacitor increases by a factor K  
    Q’= QK 
ii) potential difference remains unchanged 
iii) capacitance C increases by a factor K , C’= CK 
iv) electrostatic potential energy increases by a factor K,  U’ = UK 
 
19.How the leakage of charge is minimized in 
van de Graff generator? 
The leakage of charge from the sphere can be reduced by enclosing it in a gas (nitrogen) filled steel chamber at a very 
high pressure and making the dome smooth & polished. 
 
20.Define dielectric field strength.  
Dielectric field strength is the maximum electric field strength a medium can withstand before break down. 
 

 
 
21.Derive Relation between current and drift velocity 
Consider a conductor XY of length L and area of cross section A.  An electric field E is applied between its ends.  
Let n be the number of free electrons per unit volume.  
The free electrons move towards the left with a constant drift velocity  vd. 
The number of conduction electrons in the conductor = nAL 
The charge of an electron = e 
The total charge passing through the conductor q = (nAL) e 
The time in which the charges pass through the conductor 

 
The current flowing through the conductor,  

                  

 
 
22.Define drift velocity and relaxation time give the relation between them . 
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Drift velocity is defined as the velocity with which free electrons get drifted towards the positive terminal, when an 
electric field is applied. 
τ is the average time between two successive collisions it is known as relaxation time . 
                     vd =aτ 
 
23. Define mobility and give its SI unit. 
Mobility μ is defined as the drift velocity acquired per unit electric field.  Its SI unit  m2V–1s–1.  
 
24.How does mobility change with increase in i) temperature ii) potential difference ? 
     µ =vd /  E  = eτ/m  
i) As temperature increases τ decreases so  vd and µ decreases. 
ii) Even though vd is proportional to the electric field intensity  E,    µ is independent of E. 
 
25.Derive the relation between current density and drift velocity. 

 
The current flowing through a conductor is directly proportional to the drift velocity. 
From equation (1),  

 

 
 

26.State Ohm’s law and derive Ohm’s law from relation between current and drift velocity. 
Ohm’s law 
The steady   current flowing through a conductor is directly proportional to the potential difference between the ends of 
the conductor ,when the physical conditions like temperature remain constant . 
The current flowing through a conductor is,  
 

 

 

 
 Resistance R  of a conductor is defined as the ratio of potential difference across the conductor to the current flowing 
through it.  
The unit of resistance is ohm (Ω) The reciprocal of resistance is conductance. Its unit is mho (Ω–1). 
 
27. The resistance of a nichrome wire at 0o C is 10 Ω. If its temperature coefficient of resistance is 0.004/oC, find its 
resistance at boiling point of water. 
,Ro = 10 Ω ; α = 0.004/oC ; t = 1000C ; 
, Rt = ? 
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Rt = Ro (1+ α t) 
= 10 (1 + (0.004 × 100)) 
Rt = 14 Ω 
 
28.Draw graphs to Show the variation of resistivity with temperature for the following i) a metal ii) an alloy iii) a 
semiconductor iv) a super conductor 
 

(i)  

(ii)  

(iii)  

(iv)  
 
29.State  Kirchoff’s laws of current electricity.      
Kirchoff’s first law (current law or junction rule) 
Kirchoff’s current law states that the algebraic  sum of the currents meeting at any  junction in a circuit is zero. 
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This law is a consequence of conservation of charges. 
Kirchoff’s second law (voltage law or loop rule) 
Kirchoff’s voltage law states that the algebraic sum of the products of resistance and current in each part of any closed 
loop is equal to the algebraic sum of the emf’s in that closed loop.  
This law is a consequence of conservation of charges. 
 
30.Derive the condition for balance in  
Wheat stone’s  bridge. with the help of a neat circuit diagram. 
WHEATSTONE BRIDGE 
As an application of Kirchhoff’s rules consider the circuit shown in figure, which is called the Wheatstone bridge.  
 

 
The bridge has four resistors R1, R2, R3 and R4.  
Between points A and C a voltage source is connected. AC is called the battery arm. Between the other two vertices, B 
and D, a galvanometer G (which is a device to detect currents) is connected. This line, shown as BD in the figure, is called 
the galvanometer arm. 
For simplicity, we assume that the cell has no internal resistance. In general there will be currents flowing across all the 
resistors as well as a current Ig through G.  
In  the case of a balanced bridge where the resistors are such that  Ig = 0. We can easily get the balance condition, such 
that there is no current through G  
In this case, the Kirchhoff’s junction rule applied to junctions D and B immediately gives us the relations I1 = I3 and I2 = I4.  
Next, we apply Kirchhoff’s loop rule to closed loops ADBA and CBDC. The loop ABDA gives 
–I1 R1 + 0 + I2 R2 = 0  (Ig = 0)    …..1 
and the loop CBDC gives, upon using 
 I3 = I1, I4 = I2  
I2 R4 + 0 – I1 R3 = 0                    …..2 
From equation 1 we obtain 

 
From equation   2 we obtain 

 
The above two equations give 

 
This last equation relating the four resistors is called the balance condition for the galvanometer to give zero or null 
deflection. 
 
30.Describe with neat circuit diagram how will you find the specific resistance of material of a wire.  
Metre bridge is one form of   W h e a t s t o n e ’s bridge. It is as shown in the figure. 
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An unknown resistance P is  connected  in the gap G1 and a standard resistance Q is connected in the gap G2. 
 A  metal jockey J is connected to B through a galvanometer (G) and a high resistance (HR) and it can make contact  at 
any point on the wire AC.  Across the two ends of the wire, a  Leclanche  cell and a key are connected. 
Adjust the position of metal jockey on metre bridge wire so that the galvanometer shows zero deflection. Let the point 
be J. The portions AJ and JC of the wire now replace the resistances R and S of  
Wheatstone’s bridge.  Then 
 

 
where r is the resistance per unit length of the wire. 

 

 
The specific resistance of the material of a wire is determined by knowing the resistance (P), radius (r) and length (L) of 
the wire using the expression  

 
 

31.With a neat circuit diagram explain the principle of Potentiometer 
In the circuit AB is a potentiometer of length L 
 

 
If the potential difference between A and J is equal to the emf of the cell, no current flows through the galvanometer. It 
shows zero deflection. AJ is called the balancing length.  
If the balancing length is l, the potential difference across AJ = I r l  where r is the resistance per unit length of the 
potentiometer wire and I the current in the primary circuit. 
p d across given length of a potentiometer wire is directly proportional to the balancing length when a steady current 
flows through it. 
∴ ε= I r l  . 
since I and r are constants, ε α l . Hence emf of the cell is directly proportional to its balancing length. This is the 
principle of a potentiometer. 
 
32. Explain with neat circuit diagram how will you compare the emfs two cells using a potentiometer.. 
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The potentiometer wire AC is connected in series with a battery B Key (K1),rheostat (R) . This forms the primary circuit. 
The end A of potentiometer is connected to the positive terminals of both the cells  in the secondary  circuit of emfs ε1 

and ε2. The points marked 1, 2, 3 form a two way key.  

 
Consider first a position of the key where 1 and 3 are connected so that the galvanometer is connected to ε1. The jockey 
is moved along the wire till at a point N1, at a distance l1 from A, there is no deflection in the galvanometer.  
The potential difference across the balancing length l1 = I r l l. Then, by the principle of potentiometer, 
ε1 =  I r l l ...(1)  
Similarly, the  position of the key where 2 and 3 are connected so that the galvanometer is connected to cell  ε2 of  emf 
ε2 is balanced against l2 . The potential 
difference across the balancing length is 
 l2 = Irl2, then 
ε2 = I r l2 ...(2) 
Dividing (1) by (2) we get 

 
 

33. Describe how the internal resistance of a cell can be determined using a potentiometer. 
We can also use a potentiometer to measure internal resistance of a cell . For this the cell of emf ε , whose internal 
resistance r is to be determined is connected across a resistance box through a key K2, as shown in the figure. 
With key K2 open, balance is obtained at length l1 (AN1). Then, 
ε = k l1    where k =I r  is known as potential gradient , Pd per unit length 
 

 
 
When key K2 is closed, the cell sends a current  I through the resistance box R. If V is the terminal potential difference of 
the cell and balance is obtained at length l2 (AN2), 
V = k l2  
So, we have  

 
But, ε = I (r + R) and V = IR. This gives 

 
from the above two equations we get  
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Where r is the internal resistance of the cell and  and R is the external resistance. 
34.Derive expression for force between two infinitely long straight parallel conductors carrying current in the same 
direction. 
AB and CD are two straight very long parallel conductors placed in air at a distance a. They carry currents I1 and I2 

respectively 
The magnetic induction due to current I1 in AB at a distance a is 

 

 
This magnetic field acts perpendicular to the plane of the paper and inwards. The conductor CD with current I2 is 
situated in this magnetic field. Hence, force on a 
segment of length l of CD due to magnetic field B1 is 

F = B1I2l 
substituting equation (1) 

  
By Fleming’s Left Hand Rule, F acts towards left. Similarly, the magnetic induction due to current I2 flowing in CD at a 
distance a is 

  
This magnetic field acts perpendicular to the plane of the paper and outwards. The conductor AB with current I1, is 
situated in this field. Hence force on a segment of length l of AB due to magnetic field B2 is 

 
substituting equation (3) 

  
By Fleming’s left hand rule, this force acts towards right. These two forces given in equations (2) and (4) attract each 
other. Hence, two parallel wires carrying currents in the same direction attract each other and if they carry currents in 
the opposite direction, repel each other. 
Ampere is defined as that constant current which when flowing through two parallel infinitely long straight conductors 
of negligible cross section and placed in air or vacuum at a distance of one metre apart, experience a force of 2 × 10-7 
newton per unit length of the conductor. 
 
36.With a neat labeled diagram explain the principle theory and working of  a moving coil galvanometer. 
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Moving coil galvanometer (MCG), is a device whose principle can be understood on the basis of our discussion in 
previous section.  
The galvanometer consists of a coil, with many  
turns, free to rotate about a fixed axis in a uniform radial magnetic field.  
There is a cylindrical soft iron core which not only makes the field radial but also increases the strength of the magnetic 
field.  

 
When a current flows through the coil, a torque acts on it. This torque is given by  

τ = NI AB sinθ 
=NIAB 

where the symbols have their usual meaning. Since the field is radial by design, we have taken sin θ = 1 in the above 
expression for the torque. 
The magnetic torque NIAB tends to rotate the coil. A spring Sp provides a counter torque  kφ  that balances the 
magnetic torque NIAB; resulting in a 
steady angular deflection φ. In equilibrium 

kφ = NI AB 
where k is the torsional constant of the spring; i.e. the restoring torque per unit twist.  
The deflection φ is indicated on the scale by a pointer attached to the spring.  

 
 

36. Explain how will you convert a galvanometer into an ammeter. 
A galvanometer is a device used to detect the flow of current in an electrical circuit.  
Being a very sensitive instrument, a large current cannot be passed through the galvanometer, as it may damage the 
coil. 
 A galvanometer is converted into an ammeter by connecting a low resistance S called shunt resistance in parallel with it. 
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Let Ig  be the maximum current that can be passed through the galvanometer. The current Ig will give full scale 
deflection in the galvanometer. 
Galvanometer resistance = G 
Shunt resistance = S 
Current in the circuit = I 
∴ Current through the shunt resistance = Is = (I–Ig) 
Since the galvanometer and shunt resistance are parallel,potential is common. 
∴ Ig  G = (I- Ig)S 

 
The effective resistance of the ammeter Ra is 
Ra =  (SG/S+G) 
 
 
  
 
 
 
37. Explain how will you convert a galvanometer into a voltmeter. 
Voltmeter is an instrument used to measure potential difference between the two ends of a current carrying conductor. 
A galvanometer can be converted into a voltmeter by connecting a high resistance R in series with it.  

 
The scale is calibrated in volt. The value of the resistance connected in series decides the range of the voltmeter. 
Galvanometer resistance = G 
The current required to produce full scale deflection in the galvanometer = Ig 
Range of voltmeter = V 
Resistance to be connected in series = R 
Since R is connected in series with the galvanometer, the current 
through the galvanometer, 
 V =  Ig (R+G) 

 
 

38.Define  an ideal i) ammeter ii) voltmeter. 
i) An ideal ammeter is one which has almost zero resistance 
ii) An ideal voltmeter is one which has infinite resistance. 
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39.Prove that a circular coil carrying current behaves like a magnetic dipole. 
The magnetic field (at large distances) due to current in a circular current loop is very similar in behavior to the magnetic 
field of a magnetic dipole. The magnitude of magnetic field on the axis of a circular loop, of a radius R, carrying a steady 
current I is 

    … (1) 
x is the distance along the axis from the centre of 
the loop. For x >> R, we may drop the R2 term in the denominator. Thus, 

         …(2) 
 the area of the loop A = πR2. Thus, 
multiplying and dividing RHS by π 

          …(3) 
we define the magnetic moment m to have a magnitude IA, m = I A. Hence, 

…(4) 
The magnetic field at any point due a  short magnetic dipole along its axis is given by 

   … (5) 
From equation ( 4) and (5)  we find circular current loop is very similar in behavior to the  magnetic dipole. 
 
40. Show that a current carrying solenoid behaves like a magnetic dipole. 
Let the solenoid of Figure  below consists of n turns per unit length.  Let its length be 2l and radius a. We can evaluate 
the axial field at a point P, at a  this, consider a circular element of thickness dx of the solenoid at a distance x from its 
centre. It consists of n d x turns. Let I be the current in the solenoid. 
 

 
The magnitude of the field at point P due to the circular element is 
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The  magnitude of the magnetic moment of the solenoid is, 

 
(total number of turns × current × cross-sectional 
area). Thus,  

 
The magnetic field at  axial point of a bar magnet is also   

 
Thus, a bar magnet and a current  carrying  solenoid produce similar magnetic fields.  
 
41.What are the three elements of earth’s Magnetic field? Define them. 
i) Declination θ. 
(ii) Dip or inclination δ and 
(iii) The horizontal component of the Earth’s magnetic field Bh 
i) The angle between magnetic meridian and geographic meridian at a place  is Declination θ 
ii) Angle of Dip OR  Inclination δ 
It is also the angle made by Bh with the total intensity of earth’s magnetic field B 
iii) BH horizontal component of earth’s magnetic field . It is the component of earth’s magnetic field in the horizontal 
direction Bh = Bcos δ 
 
42. What happens if a bar magnet is cut into two pieces:   (i) transverse to its length, (ii) along its length? 
In either case, one gets two magnets, each with a north and south pole. 
 
43. A magnetised needle in a uniform magnetic field experiences a torque but no net force. An iron nail near a bar 
magnet, however, experiences a force of attraction in addition to a torque. Why? 
No force if the field is uniform. The iron nail experiences a non uniform field due to the bar magnet. There is induced 
magnetic   moment in the nail, therefore, it experiences both force and torque. 
The net force is attractive because the induced south pole (say) in   the nail is closer to the north pole . 
 
44. Must every magnetic configuration have a north pole and a south  pole? What about the field due to a toroid? 
Not necessarily. True only if the source of the field has a net non zero magnetic moment. This is not so for a toroid or 
even for a straight infinite conductor. 
 
45.How does the angle of dip change from equator to poles ?  
It increases from equator to pole. At equator  
δ = 0◦ At poles δ= 90◦ 
 
46. How does the value of Bh change from equator to poles? 
At equator Bh= B ,Bv =0 
At poles    Bv=B,  Bh = 0 
 
47. State Curie’s law of magnetism. 
Intensity of magnetization I of a paramagnetic material is directly proportional to the magnetizing field strength H and 
inversely proportional to the absolute temperature T of the material. 
I α  (H/T) or  I = C( H/T ). 
 
48.  State three differences between para and diamagnetic substances  based on their behaviour in magnetic field. 
Paramagnetic material 
i) When placed in a non uniform magnetic field, they   
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     have a tendency to move from weaker part to the  
    stronger part of the field. They  get  magnetised in the  
    direction of the field . 
ii). When placed in uniform magnetic field , some of the  
    field lines  pass through  the paramagnetic specimen. 
iii) When suspended freely in a uniform magnetic field,  
     they  set themselves parallel to the  direction of  
     magnetic field. 
Diamagnetic material 
i) When placed in a non uniform magnetic field  
       they have a tendency to move away from the  
       field. (i.e) from the stronger part to the weaker part  
       of the field. They get  magnetised in a direction  
       opposite  to the field. 
ii)  When placed in uniform magnetic field , field lines  
       diverge away from the diamagnetic specimen 
iii) When suspended freely in a uniform magnetic field,  
     they set   themselves perpendicular to the direction  
     of the magnetic field. 
 
49.A straight wire carrying a current of 12 A is bent into a semi-circular arc of radius 2.0 cm as shown in Fig. (a). 
Consider the magnetic field B at the centre of the arc 
 (a) What is the magnetic field due to the straight segments?  
(b) In what way the contribution to B from the semicircle differs from that of a circular loop and in what way does it 
resemble? 
(c) Would your answer be different if the wire were bent into a semi-circular arc of the same radius but in the 
opposite way as shown in Fig. b)? 

        
Solution: 
(a) dl and r for each element of the straight segments are parallel. 
Therefore, dl × r = 0. Straight segments do not contribute to|B|. 
(b) magnitude  of B is half that of a 
circular loop.  B=µ0 I/ 4a 
Thus B is 1.9 × 10–4 T normal to the plane of the  paper going into it. 
(c) Same magnitude of B but opposite in direction to that in (a). 
50.Define voltage sensitivity.How does it change when the i) number of turns of the galvanometer increase ii) 
magnetic field is doubled ? 
The voltage sensitivity of a galvanometer is defined as the deflection per unit voltage. 

 

 
where R is the galvanometer resistance .When the number of turns (n) is increased, current sensitivity is increased ,it 
increases the resistance R also. Hence voltage sensitivity remains unchanged.ii)doubled. 
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51.Define (i)electric dipole (ii) electric dipole moment. 

 (i) Two equal and opposite charges separated by a small distance constitute an electric dipole. 

(ii) p =q x2l .It is the product of  magnitude of one of the charges and the separation between them. It is a vector 

quantity and its direction is from –q to +q. S I Unit  C m. 

 

52.State the advantages of dielectric in a Capacitor.   
 i) Increases the capacitance of the capacitor 
ii) Increases maximum operating voltage 
iii) Provides   mechanical   strength without bringing  
    the   plates  into contact. 
 
53. Figure shows two large plane metal plates P1 and P2 held together in contact and placed between two small 
identical balls having charges +q and – q respectively. 
(i) What will happen if the plates are released ? 
(ii) Sketch electric field lines due the charged balls (a) before and (b) after the plates were released. 
 
 

 
(i) The plates will start moving apart due to forces of attraction between the charged balls and opposite charges induced 
on the plates. 
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54. Three charges +2q, –q and +Q are located, as shown in the figure. For what value of Q will the electrostatic potential 

energy of the system be zero?  

 
On simplification, we get, Q = 12q. 

55. The charge ‘q’ versus potential difference ‘V’ graphs for the series and the parallel combination of two capacitors are 

shown in the figure. 

(i)What does the slope of a line represent? 

(ii)Identify the lines representing the two combinations and (iii) Find the capacitances of the two capacitors. 

 
(i) We know, C = q/ V. Slope ∆q/∆V of the line represents the net capacitance. 

(ii) Since the slope of  line (l) is greater than that of line (2) , Hence Line (1) represents the parallel combination and line 

(2) represents the series combination. 

 
we get, C1 = 3 µF and C2 = 6µ F 

 

56. Figure shows three large plane parallel sheets kept in an external 
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where ‘E’ is in NC-1and ‘x’ in metre. (i) Do these sheets represent equipotential 

surfaces? Justify your answer. 

(ii) Find the amount of work done by an external agency in taking a charge of +2μc from sheet 3 to sheet 2. 

 

 

 

 

 
For any sheet, ‘x’ has the same value. Hence it will be an equipotential surface. 

 

 

 

 
57. Two infinitely long straight parallel wires having linear charge densities λ1 and λ2 are kept ‘r’ distance apart . 

 Find the (i) electric field at mid point inside the wires. 

(ii) force exerted per unit length by one wire on the other.  

 

 

 
ii) 

Electric field due to cond. (1) at any point on cond. (2),   
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58. A circular ring of radius R with uniform positive charge density λper unit length is located in YZ plane with its centre 

at the origin. A particle of mass m and charge q is projected from the point P(R√3, 0, 0) on the positive x-axis directed 

towards 0, with initial velocity u. Find the smallest value of u such that the particle does not return. 

Total charge on the ring,  

 
Potential at P due to the charged ring,  

 
Potential at the centre of the ring, 

 
Work done in moving the charge q from P to O 

 

 

 
 

Now , in order that the particle does not return to P 

 

 
 

 
 
 
 

 
 

 


