
UNITðIðELECTROSTATICS  

IMPORTANT TOPICS FOR SLOW LEARNERS (MLL)  
Statement of Gauss Theorem and its application.  

Electric field due to infinite plane sheet of charge  

Electric field due to spherical shell  

Electric field due to infinite uniformly charged line charge  

Electric dipole- torque acting on the dipole, electric field on axial and equatorial line.  

Energy stored in a capacitor.  

Capacity of a parallel plate capacitor with (i) air (ii) dielectric (iii) conducting medium between the 

plates  

Electric potential due to dipole and point charge.  

Numericals on series and parallel combination of capacitor.  

Coulombs law  

Electrostatic Potential energy and equipotential surfaces  

 

IMPORT ANT FORM ULAE  

 

1. Electrostatic force between two charges 
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2. Electric field intensity due to a point charge, ╔ᴆ ἴἱἵ▲ᴼ
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3. Electric field intensity due to infinite linear charge density (ɚ) 
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4. Electric field intensity near an infinite thin sheet of surface charge density Ɑ 
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5. Electric potential, ╥ ἴἱἵ▲ᴼ
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Electric potential due to a point charge,  ╥
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6. Relation between electric field and potential ╔
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7. Dipole moment, ╟ᴆ ▲Ȣ■ᴆ 

8. Torque on a dipole in uniform electric field, Ⱳᴆ ▬ᴆ ╔ᴆ. 

9. Potential energy of dipole, ᷾ ▬ᴆȢ╔ᴆ ▬╔ἫἷἻⱣ 

10. Work done in rotating the dipole in uniform electric field from orientation Q 1 to Q2 is  
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11. Electric field due to a short dipole 
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12. Electric potential due to a short dipole 
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(ii)  At equatorial point, ╥ . 



13. Dielectric constant, ╚
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14. Capacitance of parallel plate capacitor 
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 , in medium of dielectric constant K 

(ii)  ╒
═ꜗ

▀ ◄
╚

; if space between plate partially filled with dielectric of thickness t. 

15. Combination of capacitors :- 

(i) In series, 
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(ii)  In parallel,  C ╒ ╒ ╒  ȟ    ▲ ▲ ▲ ▲ȟ   ╥ ╥ ╥ ╥ 

 

16. Energy stored by capacitor  
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17. Electrostatic energy density 
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18. Total electric flux, ♠ Ḃ╔ᴆȢ▀▼ᴆ
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PREVIOUS YEAR QUESTIONS (1 marks) 

 

1. Define dipole moment of an electric dipole. Is it a scalar or a vector?  

Electric dipole moment of an electric dipole is equal to the product of either charge and distance 

between the two charges. Where p=qx2a is the dipole moment. It is a vector quantity. 

  

2. Why must electrostatic field be normal to the surface at every point of a charged conduction?  

The component of electric field along the tangent to the surface of the conductor must be zero. where ɗ 

is angle between and tangent to the surface. Hence E is perpendicular to the surface. 

  

3. A proton is placed in a uniform electric field directed along the position x-axis. In which direction will it 

tend to move? 

Proton will tend to move along X axis in the direction of electric field. 

  

4. Why do the electric field lines not form closed loop?  

No electric field exist from negative to positive charge , hence electric field lines do not form closed 

loop.  

 

5. In which orientation a dipole placed in a uniform electric field is in a) Stable, b) Unstable Equilibrium?  

(a) For stable equilibrium the angle between p and E must be 00  

(b) For unstable equilibrium the angle between p and E must be 1800  

 

6. Two point charges having equal charge are separated by 1m distance experience a force of 8N. What will 

be the force if they are held in water at the same distance? (Given kwater = 80)  

 
8. Point out right or wrong for the following statement  

a) The mutual force between two charges is not affected by the presence of other charges  

b) The potential, due to a dipole, at any point on its axial line, is zero.  

a) Right- According to principle of superposition, force between two charges is not affected by 

presence of other charges.  

b) Wrong- Potential due to a dipole is zero at equatorial line and not on axial line  

 



9. A dipole, of dipole movement p is present in a uniform electric field E. Write the value of angle between p 

and E for which the torque experienced by the dipole is minimum. 

 
 

10. What is the electric potential due to electric dipole at an equatorial point?  

Potential at a point on equatorial line is 0.  
11. Two charges -2Q and +Q are located at points (a,0) and (4a,0) respectively. What is the flux through a 

sphere of radius ó3aô with its centre at origin?  

The total charge enclosed by sphere = -2Q +Q = -Q  

According to Gauss theorem , F=
╠
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12. What is the shape of equipotential surface due to a single isolated charge?  

For an isolated charge equipotential surface are concentric spherical shells and distance between them 

increases with the decrease in field.  

 
13. A charge q is placed at the centre of a cube of side l. What is the flux passing through each face of the 

cube?  

According to gauss theorem electric flux linked with a closed surface is ,F=
▲
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The flux is symmetrically distributed through all the six faces  

 

14. Figure shows three pouint charges +2q, -q and +3q. What is the flux through the closed surface S?  

 
15. If the radius of Gaussian surface is halved, how will the flux through the Gaussian surface change?  
Even if the radius of the surface is halved, the charge enclosed by the surface does not change hence 

the flux remains constant.  

 

16. A hollow metal sphere of radius 5 cms is charged such that potential on its surface is 5 V. What is the 

potential at the centre of the sphere?  

In side a hollow sphere potential is constant and same as that on its surface. Hence Vi=Vs=5V 

 

17. Name a physical quantity whose SI unit is J/C. Is it a scalar or a vector quantity?  

J/C is unit of electric potential. It is a scalar quantity.  

 

18. A point charge Q is placed at a point O as shown in the figure, Is the potential difference VA-VB positive, 

negative or zero, if Q is (i) positive (ii) negative.  

Q*-----------------*A ------------*B  

where rAürB  

(i) is positive when Qü0  

(ii) is negative when Qû0  
 

19. What is the work done to move a test charge q through a distance of 1 cm along the equatorial axis of 

dipole?  



Potential at any point on the equatorial line is 0. Hence work done W = qȹV =0 as ȹV=0 

  

20. A 500ɛC charge is at the centre of square of side 10cm. Find work done in moving a charge of 10 ɛC 

between two diagonally opposite points on the square.  

Two diagonally opposite points are equidistant from the centre of square hence potential at these 

points due to given charge will be equal.  

W= QȹV=0 as ȹV=0.  

 

21. The following graph shows variation of charge Q with voltage V for two capacitors K and L. In which 

capacitor is more energy stored ?  

 
The slope of straight line represents capacitances. Therefore capacity of L will be more.  

Energy stored in a capacitor ᷾ ╒╥  

At a given potential energy stored in L is more than that stored in K.  
22. In the given figure 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?  

 
In series combination charge on both the capacitors is same 

 

PREVIOUS YEAR QUESTIONS (2 marks) 
1. Draw a plot showing variation of  

a) Electric field E and  
b) Electric potential V with distance r due to a point charge Q.  

 
 

2. Two uniformly large parallel thin plates having density +ů and ïů are kept in X Y plane at a distance d 

apart. Sketch an equipotential surface due to electric field between the plates. If a particle of mass m is and 

charge ïq remains stationary between the plates, What is the magnitude and direction of this field?  

Negative charge experiences a force in a direction opposite to electric field  

 



3. Two charged conducting spheres of radii r1 and r2 are connected to each other by a wire. Find the ratio of 

electric field at the surface of the two spheres.  

The two spheres will have same potential that is V1= V2  

 
4. Calculate amount of work done in turning an electric dipole of dipole moment 3x10-8 C-m from position of 

unstable equilibrium to the position of stable equilibrium in a uniform electric field of intensity 103 N/C \ 

  
5. Plot a graph showing the variation of Coulombôs force (F) versus 1/r2  where r is the distance between the 

two charges of each pair of charge(1ɛC,2 ɛC) and (1ɛC,-3 ɛC).  

 

For given pair of charge .So Magnitude of q1q2 is higher and negative in second case  
6. A spherical conducting shell of inner radius R1 and outer radius R2 has a charge Q. A charge q is placed at 

the centre of the shell.  

i) What is the surface charge density on the a) Inner surface b) Outer surface of the shell.  

ii) Write the expression for the electric field at a point x>R2 from the centre of the shell.  

i) a) Charge produced on inner surface by induction = -q  

Surface charge density on inner surface due to induction  

An equal amount of charge +q is produced on outer surface  

b) Charge on outer surface is =q+Q  

Surface charge density on outer surface  

ii)  Electric field at a distance x (x>R2) is and is directed away from the conductor.  

 

7. A dipole, with its charge,-q and +q, located at the point (o,-b,o) and (o,+b,o), is present in a uniform 
electric field E. The equipotential surfaces of the field are planes parallel to the Y-Z planes.  

i) What is the direction of the electric field E?  

ii) How much torque would the dipole experience in this field?  

(i) Electric field is along X-axis as it should be perpendicular to equipotential surface which is in Y-Z 

plane  

(ii) As dipole is along Y-axis and length of the dipole is 2b  



Electric dipole moment is p=q2b, Electric field is given byE=Ei  

Torque=pXE= q(2b)jX Ei=q2bE(-k) . Magnitude of torque is q2bE 

 

8. Two charges +Q and ïQ are kept at (-x2, o) and (x1,o) respectively in the X-Y plane. Find the magnitude 

and direction of the net electric field at the origin(o,o).  

+ Q charge is located at A(x2,0) AND ïQ charge is at B(x1,0) 

 
9. Two point charges 4Q, Q are separated by 1m in air. At what point on the line joining the charges is  

the electric field intensity zero? .  

Electric field intensity is zero at P which is at a distance x from A  

Electric field intensity E1 due to 4Q at P = Electric field intensity E2 due to Q at P  

E F is zero at a distance of m from +4Q charge.  

 

10. Define electric flux Write its SI unit. A spherical balloon carries a charge 2ɛC that is uniformly 

distributed over its surface. As the balloon is blown and increases in size, how will the electric field coming 

out of surface change? Give reason.  

It is represented by electric field passing normally through a given surface. SI unit of flux is newton 

m2/coulomb. According to Gauss law electric flux through a closed surface is given by F=
▲
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The total flux coming out of the surface remains constant because it depends only on the charge 

enclosed by the surface.  

11. Show that the electric field at the surface of charged conductor is given by , where is the surface 

charge density and n Ƕ is a unit vector normal to the surface of the conductor.  

Let q charge be distributed uniformly on a surface of radius r Surface charge density  

Electric field intensity on the surface of shell is  
 

12. A cubical Gaussian surface encloses a charge 8.85x10-10C in vacuum. Calculate electric flux through  

one of its faces.  

Flux through each face of cube is  

 
13. A test charge q is moved without acceleration from A to C along the  

path from A to B and then to C in electric field E as shown in the figure.  

(i) Calculate potential difference between A and C.  

 

(ii) At which point is the electric potential more and why?  

(i) AB=4cm BC=3cm AC=5cm    VA -VC=-4E  

(ii) As potential decreases in the direction of electric field hence potential at C is greater than that at A  

 

14. Two point charges +3ɛC and -3ɛC are placed 5cm apart  



(i) Draw surface of the system. (i)  

(ii) Why do equipotential surface get closer near the point charge?  

(ii ) Electric field near the charge is stronger hence the surfaces get closer  
 

15. Find out the expression for the potential energy of a system of  

three charges q1,q2 and q3 located at r1,r2 and r3 with respect to common origin O . 

                      

 

16. Can two equipotential surfaces intersect each other? Give reasons.  

 

Two charges ïq and +q are located at points A (0,0,-a) and  

B(0,0,+a) respectively. How much work is done in moving  

a test charge from point P(7,0,0) to Q(-3,0,0)?  

No, two equipotential surfaces cannot intersect each other  

because two normals can be drawn at intersecting point on  

the two surfaces which gives two directions of E at the same  

point which is not possible.  

Every point on X- axis is on the equatorial line of dipole hence potential at every point is zero.  



 
17. Two point charges 4ɛC and -2 ɛC are separated by a distance of1m. At what point on the line joining the 

two charges is the electric potential zero.  

Let the potential be zero at a point P at a distance x from the charge 4ɛC.  

At P V1+V2=0  

 
Potential is zero at a distance of from 4ɛC charge. 

  

18. Net capacitance of three identical capacitors in series is 1ɛF. What will be their net capacitance if 

connected in parallel? Find the ratio of energy stored in the two configurations if they are both connected to 

the same source.  

 

If n capacitors each of capacity C are connected in series then the equivalent capacity is given by  

 
19. Two identical parallel plate (air) capacitors C1 and C2 have capacitance C each. The space between their 

plates is now filled with dielectric as shown. If the two capacitors still have equal capacitance, obtain the 

relation between dielectric constant K,K1 and K2 .  

 
 

 
20. You are given an air filled parallel plate capacitor C1. The space between its plates is now filled with the 

slabs of dielectric constant K1 and K2 as shown in C2. Find the capacitance of the capacitor C2 if area of 

the plates is A, distance between the plates is d.  

 



After introduction of dielectric capacitor acts as if two capacitors each of area and separation d/2 are 

connected in series  

 
21. Two capacitors of capacitance of 6ɛF and 12ɛF are connected in series with a battery. The voltage across 

the 6ɛF capacitor is 2V. Compute the total battery voltage.  

 

C1=6ɛF. V1=2V  

q1=C1V1=6ɛFx2V=12ɛC  

Charge on 12ɛF capacitor q2 =12ɛC  

Hence V2 = 1V 

Net potential difference V=V1 +V2= 2+1=3V  

 

21. A parallel plat capacitor with air between the plates has a capacitance of 8pF. The separation between the 

plates is now reduced by half and the space between them is filled with the medium of dielectric constant 

5. Calculate the value of capacitance of the capacitor in the second case. 

 
Cô=10X8=80 pF 

23. The given graph shows the variation of charge, q versus potential difference V  

for capacitors C1 and C2 . The two capacitors have same plate area of C2 is double than that C1. 

 Which of the lines in the graph correspond to C1 and C2 and why?  

 

The slope of graph represents capacity of capacitor A has greater slope than that of B . 

So capacitance of A is greater than that of B  
24. Find the total capacitance of the capacitors in the given network. 

  
The equivalent capacitance of C1 and C2, (Cô) = C1 C2 / (C1+ C2 ) = 1ɛF  

Cô is parallel with C3 ,so the equivalent capacitance of C1 , C2 and C3 is Cò=1+1=2ɛ F.  

Cò is in series with C4, thus the equ. capacitance (Còô)= C4Cò/C4 + Cò = 1ɛ F.  

This in parallel with C5 .so eq. capacitance across AB is ,CAB, =1+1=2 ˃F. 



Important topics or concepts for slow learners (Current Electricity)  
ü Electric current ï Definition and Formula.  

ü Drift velocity, mobility and their relation with electric current- Definitions, Formulae 

and Relation.  

ü Ohmôs law- Statement, Formula, Graph and Applications.  

ü Electrical energy and power - Definition and Formula.  

ü Electrical resistivity and conductivity- Definition and Formula.  

ü Carbon resistors, colour code for carbon resistors - Applications  

ü Series and parallel combinations of resistors- Formulae and Applications.  

ü Temperature dependence of resistance ï Relation.  

ü Internal resistance of a cell - Definition and Formula.  

ü Potential difference and emf of a cell ï Definitions and Relation.  

ü Combination of cells in series and in parallel ï Circuit diagram and Formulae  

ü Kirchhoffôs laws - Statement and simple applications.  

ü Wheatstone bridge - Circuit diagram and balanced condition.  

ü Metre bridge - Principle, Circuit diagram and Formula.  

ü Potentiometer Principle, Circuit diagrams and Formulae.  

 

UNIT- II- CURRENT ELECTRICITY 

Important Formulae 
 

1 Electric current =  or I =  =  

2. In case of an electron revolving in a circle of radius r with speed v, period of revolution is T =  

Frequency of revolution, v =  = ,   Current, I = ev =  

оΦ hƘƳΩǎ ƭŀǿΣ w Ґ  or V = IR 

4. Current in terms of drift velocity (ὠ) is I = enAὺ 

5. Resistance of a uniform conductor,   R = ”   =   

6. Resistivity or specific resistance,       ” =    =  

7. Conductance =  

8. Conductivity =  ƻǊ ˋ Ґ  =  

9. Current density = 
 
 or j =  = enὺ  

10. Relation between current density and electric field, 

Ƨ Ґ ˋ 9 ƻǊ 9 Ґ  ” j 

11. Mobility µ =   



мнΦ ¢ŜƳǇŜǊŀǘǳǊŜ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǊŜǎƛǎǘŀƴŎŜΣ ʰ Ґ 
╡  ╡

╡ ◄  ◄ 
 

13. The equivalent resistance Ὑ of a number of resistances connected in series is given by 

Ὑ = Ὑ  + Ὑ + Ὑ Ҍ ΧΦΦ 

14. The equivalent resistance Ὑ  of a number of resistances connected in parallel is given by 

 =    ȣȢ 

15. EMF of a cell, E =   

16. For a cell of internal resistance r, the emf is E = V + Ir = I (R + r) 

17. Terminal p.d of a cell,    V = IR = 
 

 

18. Terminal p.d. when a current is being drawn from the cell, V = E ς Ir 

19. Terminal p.d. when the cell is being charged, V = E + Ir 

20. Internal resistance of a cell,   r = R [] 

21. For n cell in series, I =  

22. For n cells in parallel, I =  

23. Heat produced by electric current,  H = ὍRt joule = 
Ȣ

 cal 

24. Electric power, P =  = VI = ὍR =  

25. Electric energy, W = Pt = VIt = ὍRt 

26. Potential gradient of the potentiometer wire, k =  

27. For comparing e.m.f.s of two cells,    =  

28. For measuring internal resistance of a cell, r =  
   x R 

29. For a balanced Wheatstone bridge,  = ,    If X is the unknown resistance   =  or X =  

30. In a slide wire bridge, if balance point is obtained at l cm from the zero end, then    =  =  

 



 





 

 



 

 



 


