




6. Distinguish between diamagnetic and ferromagnetic materials in respect of their (i) intensity of magnetization, (ii) 

behavior in a non-uniform magnetic field and (iii) susceptibility. 

7. Define angle of dip. Deduce the relation connecting angle of dip and horizontal component of earth’s magnetic field at 

a place. 

8. Define the term ‘angle of dip’. What is the value of angle of dip at the magnetic equator? What does it mean? 

9. How will you distinguish a diamagnetic substance from a paramagnetic substance in respect of their behaviour in a 

uniform and non-uniform field? 

EMI & Alternating Current 

1. The given circuit diagram show a series ��� circular connected to a variable 

frequency 230 V source. 

 

(i). Determine the source frequency which drives the circuit in resonance. 

(ii). Obtain the impedance of the circu8it and the amplitude of current tat the 

resonating frequency. 

(iii). Determine the rms potential drops across the three elements of the circuit.    

(iv). How do  you explain the observation that the algebraic sum of the voltages across the three elements obtained in  

is greater than the supplied voltage? 

2. With the help of a neat labelled diagram, explain the principle, construction and working of an a.c. generator. 

3. Explain, with the help of a neat and labelled diagram, the principle, construction and working of a transformer. 

4. What is induced emf? Write Faraday’s law of electromagnetic induction. Express it mathematically. C conducting rod 

of length ′�′, with one end pivoted, is rotated with a uniform angular speed ′ω′ in a vertical plane, normal to a 

uniform magnetic field ′�′. Deduce an expression for the emf induced in this rod. 

In India, domestic power supply is at 220 V, 50 Hz, while in USA it is 110V, 50 Hz. Give one advantage and one 

disadvantage of 220 V supply over 110V supply. 

5. Distinguish between reactance and resistance. An alternating emf is applied across a capacitor. Show mathematically 

that curren tin it leads the applied emf by phase angle of 
�

	
. What is capacitive reactance of such a circuit? Write the 

unit of capacitive reactance. Draw a graph showing the variation of capacitive reactance with the frequency of a.c. 

current. 

6. What is meant by impedance? Give its unit. Using a phasor diagram or otherwise derive the expression for the 

impedance of an a.c. circuit containing �, � and � in series. Find the expression for resonant frequency. 

7. Prove that an ideal inductor does not dissipate power in an a.c. circuit. A bulb of resistance 10	Ω, connected to an 

inductor �, is in series with an a.c. source marked 100 V, 50 Hz. If the phase angle between he voltage and current is 
�


 

radian, calculate the value of �. 

8. An a.c. source � � �0 sin ω� is applied across an inductor of inductance �. Show mathematically that the current lags 

the voltage by a phase angle of π/2. 

9. Define the term root-mean-square rms value of a.c. Derive the relation between rms and peak value of a.c. A 1 μF 

capacitor is connected to 220 V, 50 Hz source. Calculate the rms value of the current through the circuit. Also find the 

peak value of voltage across the capacitor. 

10. (a) Prove that an ideal capacitor does not dissipate power in an a.c. circuit. 

(b) Find the inductance of the inductor used in series with a bulb of resistance 10  ohm connected to an a.c. source of 

80 V, 50 Hz. The power factor of the circuit is 0.5. Also calculate the power dissipation in the circuit. 

EMW 

1. When can a charge act as a source of electromagnetic waves? How are the directions, of the electric and magnetic field 

vectors, in an electromagnetic wave, related to each other and to the direction of propagation of the wave? Which 

physical quantity, if any, has the same value for waves belonging to the different parts of the electromagnetic 

spectrum? 

2. Which constituent radiation of the electromagnetic spectrum is used 

(i) in radar, 

(ii) to photograph internal parts of a human body, and 

(iii) for taking photograph of the sky during night and foggy conditions? 

Give one reason for your answer in each case. 





 

 

(i) screen is moved closer to the plane of slits? 

(ii) Separation between two slits is increased. 

Explain your answer in each case. 

2. What is diffraction of light? Draw a graph showing the variation of intensity with angle in a single slit diffraction 

experiment. Write one feature which distinguishes the observed pattern from the double slit interference pattern. 

How would the diffraction pattern of a single slit be affected when : 

(i) the width of the slit is decreased? 

(ii) the monochromatic source of light is replaced by a source of white light? 

3. What are coherent sources of light? State two conditions for two light sources to be coherent. 

Derive a mathematical expression for the width of interference fringes obtained in Young’s double slit experiment 

with the help of a suitable diagram. 

4. State Huygens’ principle. Using the geometrical construction of secondary wavelets, explain the refraction of a plane 

wavefront incident at a plane surface. Hence verify Snell’s law of refraction. 

Illustrate with the help of diagrams the action of (i) convex  lens and (ii) convex mirror on a plane wavefront incident 

on it. 

5. (a) How is a wave front difference from a ray? Draw the geometrical shape of the wave fronts when (i) light diverges 

from a point source, and (ii) light emerges out of a convex lens when a point source is placed at its focus. 

(b) State Huygens’ principle. With the help of a suitable diagram, prove Snell’s law of refraction using Huygens’ 

principle. 

6. (a) In Young’s double slit experiment, deduce the conditions for (i) constructive, and (ii) destructive interference at a 

point on the screen. Draw a graph showing variation of the resultant intensity in the interference pattern against 

position ′�′ on the screen. 

(b) Compare and contrast the pattern which is seen with two coherently illuminated narrow slits in Young’s 

experiment with that seen for a coherently illuminated singe slit producing diffraction. 

7. Using Huygens’ principle, draw a diagram to show propagation of a wave front originating from a monochromatic 

point source. 

Describe diffraction of light due to a single slit. Explain formation of a pattern of fringes obtained on the screen and 

plot showing variation of intensity with angle θ in single slit diffraction. 

8. What is meant by a linearly polarised light? Which type of waves can be polarised? Briefly explain a method for 

producing polarised light. Two polaroids are placed at 90o to each other and the intensity of transmitted light is zero. 

What will be the intensity of a transmitted light when one more polarised is placed between these two bisecting the 

angle between them? Take intensity of unpolarised light as �0. 

Dual Nature: Matter  and Waves   

1. Derive the expression for the de-Broglie wavelength of an electron moving under a potential difference of � volt. 

Describe Davisson the Germeer experiment ot establish the wave nature of electron. Draw a labelled diagram of the 

apparatus used. 

2. Red light, however bright, cannot cause emission of electrons from a clean zinc surface. But even weak ultraviolet 

radiations can do so. Why? 

Draw the variation of maximum kinetic energy of emitted electrons with the frequency of incident radiation on a 

photosensitive surface. On the graph drawn, what do the following indicate (i) slop of the graph and (ii) intercept on 

energy axis? 

3. Explain the term : ‘stopping potential’ and ‘threshold frequency’ in photoelectric emission. Draw a graph showing the 

variation of stopping potential with frequency of incident light in relation to photoelectric effect. Deduce an 

expression for the slope of this graph using Einstein’s photoelectric equation. 

4. Define the term “ 

(a)(i)  Work function, (ii) threshold frequency and (iii) stopping potential, with reference to photoelectric effect. 

(b) Calculate the maximum kinetic energy of electrons emitted from a photosensitive surface of work function 3.2 eV, 

for the incident radiation of wavelength 300 nm. 

5. How does (i) photoelectric current, and (ii) kinetic energy of the photoelectrons emitted in a photocell vary if the 

intensity of the incident radiation is doubled? Light of wavelength 400 nm is incident on the cathode of photocell, the 

stopping potential recorded is 6 V. If the wavelength of incident light is increased to 600 nm, calculate the new 

stopping potential. 

6. What is photoelectric effect? Explain experimentally the variation of photoelectric current with: 

(i) intensity of light 

(ii) the p.d. between the plates and  

(iii) the stopping potential 





 

 

1. Draw a circuit diagram of a common-emitter amplifier. Deduce an expression for its voltage gain. Explain briefly how 

the output voltage is out of phase by 180o with the input voltage. 

2. What are energy bands? How are these formed? Distinguish between a conductor, an insulator and a semiconductor 

on the basis of energy band diagram. 

3. Draw the energy band diagrams of �-type, �-type semiconductors. Explain with a circuit diagram the working of a 

full-wave rectifier. 

4. Explain the formation of ‘depletion layer’ and ‘barrier potential’ in a �-� junciton. With the help of a labelled circuit 

diagram, explain the use of a �-� junction diode as a full wave rectifier. Draw the input and output waveforms. 

5. (a) Distinguish between metals, insulators and semiconductors on the basis of their energy bands. 

(b) Why are photodiodes used preferably in reverse bias condition? A photodiode is fabricated form a semiconductor 

with band gap of 2.8 eV. Can it detect a wavelength of 6000 nm? Justify. 

6. (a) Explain briefly, with the help of circuit diagram, how � − � characteristics of a �-� junction diode are obtained in 

(i) forward bias, and (ii) reverse bias. Draw the shape of the curves obtained. 

(b) A semiconductor has equal electron and hole concentration of 6 x 108/m3. On doping with certain impurity, 

electron concentration increases to 9 x 1012/m3. 

    (i) Identify the new semiconductor obtained after doping. 

   (ii) Calculate the new hole concentration. 

7.  (a) Explain briefly with the help of a circuit diagram how � − � characteristics of a �-� junction diode are obtained in 

(i) forward bias, and (ii) reverse bias. 

(b) A photodiode is fabricated from a semiconductor with a band gap of 2.8 eV. Can it detect wavelength of 6000 nm? 

Justify. 

8. With brief explanation write construction &  working of light emitting diode ( LED). Write its uses.  

 

 

 

 


