
 

 

MODERN SCHOOL 

KORADI ROAD, NAGPUR 

PHYSICS QUESTION BANK [std XII] 

The question bank consists of unit wise subjective questions for std XII with weightage of 

3M (Short Answer Questions) and 5M (Long Answer Questions). 

 

UNIT 1: ELECTROSTATICS 

1) Derive an expression for torque experienced by an electric dipole kept in a uniform 

electric field. 

2) Using Gauss’s Law, prove that the electric filed at a point due to a uniformly charged 

infinite plane sheet is independent of the distance from it. 

3) State Gauss’s Law in electrostatics. Hence obtain an expression for electric filed due 

to a uniformly charged thin spherical shell of radius R at a point outside the shell. 

Draw a graph showing the variation of electric field with r, for r > R and r < R. 

4) Deduce an expression for the electric field due to an infinitely long straight long wire 

of linear charge density λ Cm
-1

.  

5) Define electric field intensity and derive an expression for it at a point on the axial 

line of the dipole. Also determine its direction.  

6) Define electric dipole moment. Derive an expression for the electric field intensity at 

any point along the equatorial line of the dipole. 

7) Derive an expression for the potential energy of a dipole in a uniform electric field. 

Hence discuss the conditions of its stable and unstable equilibrium. 

8) (a) Derive an expression for the capacitance of a parallel plate capacitor. 

(b) What are the factors on which the capacitance of a parallel plate capacitor 

depends? 

9) What is a dielectric? A dielectric slab of thickness t is kept between the plates of a 

parallel plate capacitor separated by distance d. Derive the expression for the 

capacitance of the capacitor for t << d.  

10) Derive an expression for the energy stored in a parallel plate capacitor. 

 

UNIT 2: CURRENT ELECTRICITY 

1) How can we classify solids on the basis of their resistivity values? 

2) Define the terms drift velocity and relaxation time. Establish the relation between drift 

velocity of electrons and electric field applied to the conductor.  

3) Derive an expression for the resistivity of a conductor in terms of number density of 

free electrons and relaxation time. 

4) State the principle of potentiometer. With the help of a circuit diagram, describe a 

method to find the internal resistance of a primary cell. 



 

 

5) State Kirchhoff’s laws for an electrical network. Using it find the relation between the 

resistances of four arms of a Wheatstone bridge when the bridge is balanced. Draw a 

circuit diagram to determine the unknown resistance of a metallic conductor using a 

meter bridge. 

6) (a) Draw a circuit diagram to compare the emfs of two primary cells. Derive the 

formula used. 

(b) Which material is used for potentiometer wire and why? 

(c) How can the sensitivity of a potentiometer be increased? 

 

UNIT 3: MAGNETIC EFFECTS OF CURRENT & MAGNETISM 

1) Using Biot-Savart’s law, derive the expression for the magnetic field due to a current 

carrying circular loop of radius a, at a point which is at a distance r from its centre 

along the axis of the loop. 

2) A long solenoid with closely wound turns has n turns per unit length. A steady current 

I flows through it. Use Ampere’s circuital law to obtain an expression for the 

magnetic field, at a point on its axis and close to its midpoint. 

3) State Ampere’s Circuital law. Use this law to obtain an expression for the magnetic 

field along the axis of a toroidal solenoid. 

4) Derive a mathematical expression for the force per unit length experienced by each of 

the two long current carrying conductors placed parallel to each other in air. Hence 

define one ampere of current. 

Explain why two parallel straight conductors carrying current in the opposite 

directions kept near each other in air repel? 

5) Obtain an expression for torque acting on a rectangular current loop, placed at an 

angle θ with the direction of the magnetic field. 

6) With the help of a labelled diagram, explain the principle and working of a moving 

coil galvanometer. 

7) Draw a schematic diagram of a cyclotron. Explain its underlying principle and 

working, stating clearly the function of the electric and magnetic fields applied on a 

charged particle. 

Deduce an expression for the period of revolution and show that it does not depend on 

the speed of the charged particle. 

8)  Explain how will you convert a galvanometer into a voltmeter to read a maximum 

potential difference of V volts. Can one use a voltmeter to measure the emf of a cell? 

Justify your answer. 

9) A current loop behaves as a magnetic dipole. Obtain an expression for the magnetic 

dipole moment of a circular current loop. State the rule used to find direction of the 

magnetic dipole moment. 

10) Name and define the various parameters required to completely specify Earth’s 

magnetic field at a place. Show them in a labelled diagram. Deduce various relations 

between them. 



 

 

11) Classify materials on the basis of their behaviour in a magnetic field. Under which 

category does Iron belong? How does the magnetic property of iron change with 

increase of temperature? 

12) Draw diagrams to depict the behaviour of magnetic field lines near a ‘bar’ of:  

(i) Copper (ii) Aluminium (iii) Mercury, cooled to a very low temperature (4.2K) 

 

 

UNIT 4: ELECTROMAGNETIC INDUCTION & ALTERNATING CURRENT 

1) (a) Define self-inductance. Write its SI unit. 

(b) Derive an expression for self-inductance of a long solenoid of length l, cross- 

sectional area A having N number of turns. 

2) Define mutual inductance between two long coaxial solenoids. Find out the 

expression for the mutual inductance of inner solenoid of length l having the radius r1 

and number of turns n1 per unit length due to the second outer solenoid of same length 

and n2 number of turns per unit length. 

3) (a) A rectangular coil of area A, having number of turns N is rotated at ν revolutions 

per second in a uniform magnetic field B, the field being perpendicular to the coil. 

Prove that the maximum emf induced in the coil is 2πνNBA. 

(b) Explain how does the emf vary when the coil turns through an angle of 2π? What 

is the instantaneous value of induced emf when the plane of the coil makes an angle 

of 60
o
 with the magnetic lines. 

4)  With the help of a labelled diagram, explain the principle, construction and working 

of an a.c generator. Derive the expression for induced emf. 

5) What are eddy currents? How are they produced? In what sense are eddy currents 

undesirable in a transformer and how are these reduced in such a device? 

6) A pure inductor is connected across an a.c. source. Show mathematically that the 

current in it lags behind the applied emf by a phase angle of π/2. What is its inductive 

reactance? Draw a graph showing the variation of inductive reactance with the 

frequency of the a.c. source. 

7) Discuss the phase relationship between current and emf in an a.c. circuit containing a 

capacitor only. Derive the expression for the reactance of a capacitor C, when 

connected across an a.c. source. Give its units. 

8) Using phasor diagram, derive an expression for the impeadance of a series LCR 

circuit. What do you mean by resonance condition of such a circuit? 

9) Show that the magnetic energy required to build up the current Io in a coil of self-

inductance L is 
 

  
LIo

2
. 

10) Explain with the help of a labelled diagram, the principle, construction and working 

of a transformer. Why is its core laminated? 

 

 

 



 

 

UNIT 5: ELECTROMAGNETIC WAVES 

1) A parallel plate capacitor is being charged. Show that the displacement current across 

an area in the region between the plates and parallel to it is equal to the conduction 

current in the connecting wires.  

2) What is an electromagnetic wave? How can we express mathematically a plane 

electromagnetic wave propagating along x-axis? Also represent it graphically. 

3) Name the different parts of the electromagnetic spectrum, giving the wavelength 

range, frequency range and source of production in each case. Also give the important 

properties and uses of each part. 

 

UNIT 6: OPTICS 

1) By stating the sign conventions and assumptions made, derive mirror formula for a 

convex mirror. 

2) Derive the relation between distance of object, distance of image and radius of 

curvature of a convex spherical surface, when refraction takes place from a rarer 

medium of refractive index µ1 to a denser medium of refractive index µ2 and the 

image produced is real. State assumptions and convention of signs used. 

3) Derive Lens maker’s formula for a double convex lens. State the assumptions used 

and the convention of signs used. 

4) Derive the expression for the refractive index of the material of the prism in terms of 

the angle of the prism and angle of minimum deviation. 

5) With the help of a ray diagram, explain the working of a simple microscope when the 

image is formed at infinity. Hence derive an expression for its magnifying power. 

6) Draw the labelled ray diagram for the formation of image by a compound microscope. 

Derive the expression for the total magnification of a compound microscope. Explain 

why both the objective and the eyepiece of a compound microscope must have short 

focal lengths. 

7) Draw a labelled diagram to show the formation of image in an astronomical telescope 

for a distant object. Hence derive expression for magnifying power when the final 

image is formed at least distant of distinct vision. Write three distinct advantages of a 

reflecting type telescope over a refracting type telescope.  

8) Using Huygens ’ Principle show that for a parallel beam incident on a reflecting 

surface, the angle of reflection is equal to the angle of incidence. 

9) With the help of a labelled diagram, verify the laws of refraction by Huygens’ 

Principle. 

10) Define fringe width. Derive an expression for fringe width in Young’s double slit 

experiment. 

11) Explain diffraction at a single slit. Deduce relation for the linear width of central 

maximum. 

12) With the help of a suitable ray diagram, how an unpolarised light can be polarised by 

reflection from a transparent medium. Obtain the expression for the Brewster angle in 

terms of the refractive index of denser medium. 



 

 

 

UNIT 7: DUAL NATURE OF RADIATION & MATTER 

1) Describe an experimental arrangement to study photoelectric effect. Explain the effect 

of (i) intensity of light on photoelectric current, (ii) potential on photoelectric current, 

and (iii) frequency of incident radiation on stopping potential. 

2) Establish Einstein’s photoelectric equation. Use this equation to explain the laws of 

photoelectric emission. 

 

UNIT 8: ATOMS & NUCLEI 

1) State Bohr’s postulates for explaining the spectrum of hydrogen atom. 

2) Using Bohr’s postulate, derive an expression for the radii of the permitted orbits in the 

hydrogen atom. Also obtain an expression for the total energy of an electron in the nth 

orbit of an atom. What does negative value of this energy signify? 

3) Draw a plot showing the variation of binding energy per nucleon with, mass number 

A. Write two important conclusions which you can draw from this plot, the release in 

energy in the processes of nuclear fusion and fission. 

4) State the law of radioactive disintegration. Using this law, show that the radioactive 

decay is exponential in nature.  

5) Define the terms decay constant and half-life of a radioactive sample. Derive the 

relation connecting the two. 

 

UNIT 9: ELECTRONIC DEVICES  

1) Explain the formation of energy bands in solids. On the basis of energy band 

diagrams, distinguish between (i) a metal, (ii) an insulator and (iii) a semiconductor. 

2) What is a p-n junction? Explain, with the help of a diagram, how (i) depletion layer 

and (ii) potential barrier is formed in a p-n junction diode. On what factors does the 

magnitude of potential barrier depend?  

3) Explain briefly with the help of a circuit diagram, how V-I characteristics of a p-n 

junction diode are obtained in (i) forward bias and (ii) reverse bias. Draw the graphs. 

4) Explain the working of a p-n junction diode as a half wave rectifier with the help of 

circuit diagram. Also plot the waveforms.   

5) Draw a circuit diagram of a full wave rectifier. Explain its working principle. Draw 

the input/output waveforms indicating clearly the functions of the two diodes used.  

6) With a circuit diagram, explain how a Zener diode can be used as a voltage regulator. 

7) What is a light emitting diode? Draw a circuit diagram and explain its action. Also 

draw its I-V characteristics. 

8) Show the biasing of photodiode with the help of a circuit diagram. Draw graphs to 

show variations in reverse bias currents for different intensities.  
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