
      12 th holiday homework session 2021-22(PhysiCs) 

=================================================================   

Q1 .A charge q is placed at the centre of a cube of side L. What is the electric flux passing through each face of the cube?  

Q2 .Given a uniform electric held E =2 x 10 i N/C, find the flux of this held through a square of side 20 cm, whose plane is 

parahel to the YZ-plane. What would be the flux through the same square if the plane makes an angle of 30° with the X-

axis? 

Q3 .Two charged conducting spheres of radii r and r connected to each other by a wire. Find the ratio of electric fields at 

the surfaces of the two spheres.  

Q4Define electric flux. Write its SI unit, (ii) Using Gauss’ law, prove that the electric field at a point due to a uniformly 

charged infinite plane sheet is independent of distance from it. 

How is the field directed if(a)the sheet is positively charged (b)negatively charged?  

Q5 A dipole with a dipole moment of magnitude p is in stable equilibrium in an electrostatic field of magnitude E. Find 

the work done in rotating this dipole to its position of unstable equilibrium. 

Q6 .Two charges + Q and -Q are kept at points (-x ,0) and (x , 0) respectively, in the XY-plane. Find the magnitude and 

direction of the net electric field at the origin (0,0) 

Q7 .Two point charges + q and -2q are placed at the vertices B and C of an equilateral triangle ABC of side a as given in 

the figure. Obtain the expression for (i) the magnitude and (ii) the direction of the resultant electric field at the vertex A 

due to these two charges 

Q8 Why is the potential inside a hollow spherical charged conductor is constant and has the same value as on its surface? 

Q9 The potential due to a dipole at any point on its axial line is zero. Comment? 

Q10 .Two point charges q and q are located at q and r , respectively in an external electric field E. Obtain the expression 

for the total work done in assembling this configuration. 

Q11.A dipole with its charge -q and +q located at the points (0, – b,0) and (0,+ 5,0) is present in a uniform electric field E. 

The equipotential surfaces of this field are planes parallel to the Y Z-plane.(i)What is the direction of the electric field E? 

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

Q12Draw three equipotential surfaces corresponding to a field that uniformly increases in magnitude but remains 

constant along Z-direction. How are these surfaces different from that of a constant electric field along Z-direction? 

Q13.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. 

Q14A 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.  



Q15(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 and 1^ when connected by a conducting plate respectively. Find the ratio 

of their surface charge densities in terms of their radii. 

Q16 .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. 

Q17Find 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. 

Q18 A cell of emf E and internal resistance r is connected across a variable resistor Plot a graph showing variation of 

terminal voltage V of the cell versus the current I. Using the plot, show the emf of the cell and its internal resistance can 

be determined. 

Q19Two cells of emf 2E and E and internal resistances 2r and r respectively, are connected in parallel. Obtain the 

expressions for the equivalent emf and the internal resistance of the combination. 

Q20.State the underlying principle of a potentiometer. Describe briefly, giving the necessary circuit diagram, how a 

potentiometer is used to measure the internal resistance of a given cell? 

Q21A number of identical cells, n each of emf E, internal resistance r, connected in series are charged by a DC source of 

emf E’, using a resistor, R.(i)Draw the circuit arrangement. (ii)Deduce the expressions for (a)the changing current and 

(b)the potential difference across the combination of the cells. 

Q22State the working principle of a potentiometer. Draw a circuit diagram to compare emf of two primary cells. Derive 

the formula used.(i)Which material is used for potentiometer wire and why? (ii)How can the sensitivity of a 

potentiometer be increased? 

Q23(i)Why are the connections between the resistor in a meter bridge made of thick copper strips? (ii)Why is it 

generally preferred to obtain the balance point in the middle of the meter bridge wire? (iii)Which material is used for 

the meter bridge wire and why? 

Q24Two heating elements of resistances R1 and R when operated at a constant supply of voltage V, consume powers P1 

and P , respectively. Deduce the expressions for the power of their combination when they are, in turn, connected 

in(i)series and (ii)parallel across their same voltage supply. 

Q25In a meter bridge, the null point is found at a distance of l1 cm from A. If a resistance of X is connected in parallel 

with S, then null point occurs at a distance l2 cm from A Obtain the formula for X in terms of l1,l2 and S. 

Q26 Draw a circuit diagram for a Wheatstone bridge. Explain briefly how the balance condition for the galvanometer to 

give null deflection provides a practical method for the determination of an unknown resistance? 

Q27(i) State Biot-Savart’s law in vector form expressing the magnetic field due to an element dl carrying current I at a 

distance r from the element. 

(ii) Write the expression for the magnitude of the magnetic field at the centre of a circular loop of radius r carrying a 

steady current I. Draw the field lines due to the current loop. 



Q28 Two identical circular loops P and Q, each of radius r and carrying equal currents are kept in the parallel planes 

having a common axis passing through O. The direction of current in P is clockwise and in Q is anti-clockwise as seen 

from O which is equidistant from the loops P and Q. Find the magnitude of the net magnetic field at O. 

Q29 A straight wire of length L is bent into a semi-circular loop. Use Biot-Savart’s law to deduce an expression for the 

magnetic field at its centre due to the current I passing through it.  

Q30A solenoid of length 1.0 m has a radius of 1 cm and has a total of 1000 turns wound on it. It carries a current of 5 A. 

Calculate the magnitude of the axial magnetic field inside the solenoid. If an electron was to move with a speed of 10 

m/s along the axis of this current carrying solenoid, what would be the force experienced by this electron?  

Q31How is a moving coil galvanometer converted into a voltmeter? Explain giving the necessary circuit diagram and the 

required mathematical relation used. 

Q32Define current sensitivity and voltage sensitivity of galvanometer. Increasing the current sensitivity may not 

necessarily increase the voltage sensitivity of a galvanometer, justify your answer. 

Q33Draw a labelled diagram of a moving coil galvanometer and explain its working. What is the function of radial 

magnetic field inside the coil?[ 

Q34Find the expression for magnetic dipole moment of a revolving electron. What is Bohr magneton? 

Q35 Derive the expression for force per unit length between two long straight parallel current carrying conductors. 

Hence, define one ampere.  

Q36A circular coil of N turns and radius R carries a current I. It is unwound and rewound to make another coil of radius 

R/2, current I remaining the same. Calculate the ratio of the magnetic moments of the new coil and the original coil.  

Q37A small compass needle of magnetic moment M and moment of inertia I is free to oscillate in a magnetic field It is 

slightly disturbed from its equilibrium position and then released. Show that it executes simple harmonic motion. Hence, 

write the expression for its time period. 

Q38A magnetic needle free to rotate m a vertical plane orients itself vertically at a certain place on the earth What are 

the values of horizontal component df the earth’s magnetic field andangle of dip at this place?   

Q39Define magnetic susceptibility Of a material. Name two elements, one having positive susceptibility and the other 

having negative susceptibility. What does negative susceptibility signify? 

Q40A wheel with 8 metallic spokes each 50 cm long is rotated with a speed of 120 rev/min in a plane normal to the 

horizontal component of the each’s magnetic field. The earth’s magnetic field at the place is 0.4 G and the angle of dip is 

60°. Calcu] ate the emf induced between the 3txle and the rim of wheel. How will the value of emf be affected if the 

number of spokes were increased? 

 


