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SELAQUI INTERNATIONAL SCHOOL, DEHRADUN 
CLASS – XII                  SUBJECT: PHYSICS  
 

ELECTROSTATICS 
Write Short Note:   

 

(a) A truck carrying explosive has a metal chain touching the ground. Why?           

(b) Electric lines of forces never cross Why 

(c) The electric field inside a hollow charged conductor is zero, is this true or false          

(d) When dry hair is combed, comb starts pulling small piece of paper why? And What happens 

when hair is wet. 

(e) What is difference between charging by induction and charging by conduction?           

(f) Ordinary rubber are insulator but tyres of a aeroplane are made a little bit conducting Why 

(g) When a bird sits on high tension wire, nothing happens to it but when a person standing on 

floor touches a wire, he receives a shock why?       

(h) Similar charges also be attract each other. How? 

 

 

Questions on Charges and Coulomb’s Law 
 
 

Q.1:  How many no. of electron’s in 1 coulomb charge?                                                                   
 

Q.2:  Calculate force between two charges of 1C each separated by 1m in vacuum?                           
 

Q.3:  What is the force between two small charged spheres having charges of 3.6 x 10 -6 C and 4 x 10-8 C 

placed 40 cm apart in air?                                                                                                            
 

Q.4:  The electrostatic force on a small sphere of charge 0.4μC due to another small sphere of charge – 

0.6μC in air is 0.2N           

(a) What is the distance between the two sphere?                                              

                  (b) What is the force on the second sphere due to the first? 

Q.5:  A polythene piece rubbed with wool is found to have a negative charge of 6.4 x 10-6C.              

         (a) How many no. of electrons transferred and from which material electron is transferred? 

         (b) Is transfer of mass from wool to polythene? 

Q.6:  Find the number of electrons in 50gm of water. How much is the total negative charge on there 

electrons?                    
 

Q.7:  How far apart should the two electrons be, if the force each exerts on the other is equal to the 

weight of the electrons? (e = 1.6 x 10-19, me = 9.1 x 10-31) 
 

Q.8:  The electrostatic forces of repulsion between two positive charged ions carrying equal charge is            

3.6 x 10-9 N, when they are separated by a distance of 5Å. How many electrons are missing from 

each ion?      

Q.9:  Two fixed point charge + 6e and the +2e units are separated by a distance a. Where should the 

third point charge be placed for it to be in equilibrium?       

Q.10:  A charge q is placed at the centre of the line joining two equal charges Q. Show that the system of 

three charges will be in equilibrium if q = -Q/4          
 

Q.11:  Two small sphere each of mass ‘m’ kg and charge q coulomb are suspended from a point by 

insulating threads each of l meters length, but of negligible mass. If θ is the angle which each 

string makes with the vertical when equilibrium has been reached, Show that q2 = 4 mg l2 sin2θ 

tanθ (4ΠЄo)    
               

 

Questions on Principle of Superposition 
 

Q.12: three charges 8μC, 6μC and -6μC are placed in air at the three corners A, B and C of an equilateral 

triangle of side 0.2m find the resultant force experienced by charge placed at corner A.                   
 

Q.13: Four point charges qA = 2μC, qB = -4μC, qC = 3μC, qD = 4μC are placed at corner of the square 

ABCD of side 10cm. What is the force on a charge of 1μC placed at the centre of the square?                   
 

Q.14: Two equal positive charges, each of 3μC interact with a third positive charge of 4μC situated as 

shown in fig. Calculate the magnitude and direction of the force on the 4μC charge.                                  
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Q.1:  A uniform electric field of strength 2 x 103 N C- 1 is established between two parallel plates of length 0.1 m held 
horizontally at a distance 0.02 m apart .An electron is projected at a speed of 6x106  m s-1 making an angle 450 as shown 
in figure. The field is directed vertically upwards. Will the electron strike the either plate? If it strikes the plate, where 
does it do so?  

 
Q.2:  A pendulum bob of mass 80 mg and carrying a charge of 2x10-8 coulomb is at rest in a horizontal uniform electric 
field of 20,000 V m-1 find the tension in thread of the pendulum and the angle it makes with the vertical ? 

 
Q.3: what is an electric dipole? Define electric dipole moment and give its unit? 
Q.4: What is electric field intensity? Give its SI units. Derive an expression for a point on the equatorial line of an electric 
dipole? 
Q.5: Explain the properties of electric lines of force? 
Q.6: Derive an expression for the torque experienced by an electric dipole placed in a uniform electric filed? 
Q.7: The flux of the electrostatic field, through the closed surface S’ is found to be four times that through the closed 
spherical surface S. Find the magnitude of the charge Q. Given q1 = 1μC, q2 = -2μC, q3 = 9.854μC? 

 
Q.8: state gauss theorem in electrostatic. By using this theorem find electric field intensity at a point at distance r from 
an infinitely long uniform charged straight line? 
Q.9: Derive an expression for the electric field due to uniformly charged infinite plane sheet? 
Q.10: Two charges 3 x 10-8 C and -2 x 10-8 C are located 15cm apart. At what point on the line joining the two charges is 
the electrical potential is zero? Take the potential at infinitely to be zero? 
Q.11: An electric dipole consists of two opposite charges each of 1μC separated by 2cm. The dipole is placed in an 
external uniform field of 105 N/C intensity. Find (a) maximum torque exerted by the field on the dipole and (b) the work 
in rotating the dipole through 1800 starting from the position θ = 00. 
Q.12: Two parallel plate air capacitor having their plate area 100 and 500cm2 respectively. If they have the same charge 
and potential and the distance between the plates of the first capacitor is 0.5mm, what is the distance between the 
plates of the second capacitor? 
Q.13: A parallel plate 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 a medium of dielectric constant 5 calculate the value of 
capacitance of the capacitor in the second case. 
Q.14: If C1 = 3pF and C2 = 2pF, Calculate the equivalent capacitance of the network shown in figure between A and B Also 
find stored energy if supply 100 Volt. 
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Q.15: Find the effective capacitance between the terminal X and Y of the network shown n figure, given that C1 = 5μF,             
C2 = 10μF, C3 = 2μF, C4 = 4μF and C5 = 10μF. 

 
Q.16: A capacitor is filled with two dielectric of same dimensions but dielectric constant K1 = 2 and K2 = 3 respectively. 
Find the ratio of the capacitance in two possible arrangements? 

    
Q.17: Prove that the capacitance of a spherical conductor is directly proportional to its radius? 
Q.18: Derive an expression for the capacitance of a parallel plate capacitor with a medium of dielectric constant K 
between the plates. 
Q.19: An inclined plane making an angle of 300 with the horizontal placed in a uniform horizontal electric field of 100 
V/m as shown in figure. 

 
A particle of mass 1kg and charge 0.01 C is allowed to slide down from rest from a height of 1m. If the coefficient of 
friction is 0.2 find the time it will take the particle to reach the bottom? 
Q.20: In the electric field shown in figure the electric field lines on the left have twice the separation as that between 
those on the right. If the magnitude of the field at point A is 40 N/c Calculate the force experienced by the proton placed 
at point A. 

 
Also find the magnitude of electric filed at the point B. 
Q.21: Three infinitely long charge sheets are placed as shown in figure. Find the electric field at the point P. 

 
Q.22: In the electric filed �⃗� = 3𝑥 𝑖̂ −  2𝑦 𝑗̂ +  5𝑧 �̂�, find the potential difference between the point A (1,3,5) and B(3,2,7). 
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CURRENT ELECTRICITY 
 

Q.1:   Two identical cells, each of emf E, having negligible internal resistance, are connected in parallel with 
each other across an external resistance R. What is the current through this resistance? 

 
Q.2:   What is drift velocity and relaxation time? Establish the relation drift velocity between relaxation time 

and electric current?  
 
Q.3:  Find the potential difference across each cell and the rate of power dissipation in R. 

     
Q.4:     (a) With the help of a circuit diagram explain how the internal resistance of a cell can be determined by 

using a potentiometer. 
(b) Explain how the resistivity of a conductor depends upon 

i) Number density of free electrons. 
ii) Relaxation time 𝜏. 
   

Q.5:   Answer the Above Questions 
 (a) Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area  

2.5 × 10-7  m2 carrying a current of 2.7 A. Assume the density of conduction electrons to be 9 × 1028 m-3 

 

(b) A cell of emf 'E' and internal resistance 'r' is connected across a variable resistor 'R'. Plot a graph 
showing variation of terminal voltage 'V' of the cell versus the current 'I'. Using the plot, show how the 
emf of the cell and its internal resistance can be determined. 

 
Q.6:   A wire of resistivity 𝜌 is stretched to double its length. What will be its new resistivity? 
  
Q.7:   (a) State two laws of krichhoffss law ?   

 (b) Find a current flowing and Voltage drop across terminal XY in given circuit by using krichhoff’s law. 
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Q.8:   A wire connected in the left gap of a meter bridge balances a 10 Ω resistance in the right gap at a point, 

which divides the bridge wire in the ratio 3:2. Calculate the resistance of the wire. If the length of the 
wire is 1 m, calculate the length of one ohm wire. 

 

Q.9:   In the electric shown in figure, R1 = 100Ω, R2 = R3 = 50 Ω, R4 = 75 Ω and the battery is of e.m.f., E = 4.75 
V. find the equivalent resistance of the circuit and current passing through the each resistor? 

 
Q.10:   In a metre bridge, the balance point is found to be at 39.5 cm from the end A, when the resistor Y is of 

12.5 ohm (figure). Determine the resistance of X. what happens, if the galvanometer and cell are 
interchanged at the balance point of the bridge? Would the galvanometer show any current? 

 
Q.11:   Answer the given questions: 

A) The colour code of a carbon resistance is as shown is as shown in figure. Find the resistance in ohm? 

 
 
B) A wire of resistance 1 ohm is stretched to double its length. What is the new resistance? 

Q.12:   What is the principle of a wheatstone bridge? To obtain the condition for balancing of a wheatstone 

bridge. 

Q.13: State the principal of potentiometer. Draw a circuit diagram used to compare the e.m.fs. of two 

primary cells. Write the formula used. How can the sensitivity of a potentiometer be increased? 

 

Queries can be directed to the following E-mail Id(s)- 

 

Mr. Ajay Shukla       ajay.shukla@selaqui.org 

 

 


