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1. ELECTROSTATICS 

Important Note: 

The following are sample questions only. Any questions can be asked from the text / syllabus. There 

is no category for 2 mark, 3 mark and 5 mark. Any question can be asked in any part. 

        Short Answer Questions Book Ex: 
1. Define electric field at a point. Give its unit and obtain an expression for the electric field at 

a point due to a point charge    

2. Write the properties of lines of forces.  [M’07,O’07,M’08,M’10,M’15,O’11,J’12,M’13,M’15,M’18,J’17] 

3. Derive an expression for the torque acting on the electric dipole whenplaced in a uniform 

field.                    [O’12,O’14,J’16] 

4. Define electric potential at a point. Is it a scalar or a vector quantity? Obtain an expression 

for electric potential due to a point charge.           [M’09,O’16] 

5. What is electrostatic potential energy of a system of two point charges? Deduce an 

expression for it.                       [O’09] 

6. Prove that the energy stored in a parallel plate capacitor is q2/2c (or) ½ CV.2           [M’12,O’15] 

7. What is dielectric? Explain the effect of introducing a dielectric slabbetween the plates of 

parallel plate capacitor.            [J’13]  

8. Explain the principle of capacitor.          [J’14]  

9. Deduce an expression for thecapacitance of the parallel plate capacitor.         [J’10,J’15,M’17] 

      

Other Important Questions: 
10. Derive an expression for the electric potential energy of an electric dipoleplaced in a 

uniform electric field.           [O’10] 

11. Deduce an expression for the equivalent capacitance of capacitors connected in series.            [M’14] 

12. Explain the basic properties of electric charges. 

 

Long Answer Questions: Book Ex: 
1. Derive an expression for electric field due to an electric dipole at a point on its axial line. 

            [M’06, J’06, M’09, J’10, O’10, M’11,J’14,M’16,M’18] 

2.  Derive an expression for electric field due to an electric dipole   at a point along the 

equatorial line.             [M’07, J’09,O’13,J’15,O’18] 

3. Derive an expression for electric potential due to an electric dipole. Discuss special cases. 

           [O’06, M’08, J’08, M’10,O’11,M’13,M’15,J’17] 

4. State Gauss’s law. Applying this, calculate electric field due to          [ J’11 ,M’12,J’13] 

(i) an infinitely long straight charge with uniform charge density 

(ii)  an infinite plane sheet of charge of q. 
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5. Deduce an expression for the equivalent capacitance of capacitors connected in series and 

parallel.                            [J’07, O’07] 

6. State the principle and explain the construction and working of Van de Graaff generator. 

                  [O’08, O’09,O’12,M’14,O’15,M’17] 

7. Explain the principle of capacitor. Deduce an expression for the capacitance of the parallel 

plate capacitor.                    [J’12,O’14] 

8. State Gauss’s law. Applying this, calculate electric field due to uniformly charged spherical 

shell (i) At a point outside the shell(ii) At a point on the surface(iii) At a point inside the 

shell. 

9. Deduce an expression for the capacitance of the parallel plate capacitor with dielectric 

medium between the plates. Write the application of the capacitors.                           [J’16] 

       

2. CURRENT ELECTRICITY 
Short and Long Answer Questions Book Ex: 

1. Establish a relation between drift velocity and current.                            [M’06,O’14,J’16,O’18] 

2. Give the applications of superconductors.              [O’08, M’09, J’11, O’12, M’13, J’14,O’14,M’16,M’18] 

3. Explain the effective resistance of a series network and parallel network.             [O’06,O’15] 

4. Explain the determination of the internal resistance of a cell using voltmeter.[J’08, O’09,J’11, J’13,J’15  ] 

5. State and explain Kirchoff’s laws for electrical networks.           [J’07,O’16] 

6. Describe an experiment to find unknown resistance and temperature coefficient of 

resistance using metre bridge? 

7. Explain the principle of a potentiometer.                  [O’07,J’14,J’15,J’16] 

8. How can emf of two cells be compared using potentiometer?  [M’07, O’10, O’11, M’12, M’14,M’17] 

9. State and verify Faraday’s first laws of electrolysis.               [J’08,O’09,M’16] 

10. State and verify Faraday’s second law of electrolysis.                      [J’06,M’08,M’11,O’13O’16] 

11. Explain the reactions at the electrodes of  

(i) Daniel cell [O’08,J’09,J’10,M’11,M’14,M’18,O’18]    (ii) Leclanche cell    [J’07,O’12,O’13,J’17] 

12. Explain the action of the lead acid accumulator.                                  [O’15] 

13. Obtain the condition for bridge balance in Wheatstone bridge. 

                                                                                                                    [M’06, J’06, O’06, M’08, J’09, M’10, M’15,M’17] 

14. Discuss the variation of resistance with temperature with an expression and graph.    [J’12] 

  

3.EFFECTS OF ELECTRIC CURRENT 
 

        Short Answer Questions Book Ex: 
1. Applying Amperes circuital law, find the magnetic induction due to a straight solenoid. 

2. Explain how you will convert a galvanometer into an ammeter.                [M’08,J’12,O’13 ] 

3. Explain how you will convert a galvanometer into a voltmeter.                  [M’10,J’11,M’12 ] 

Other Important Question: 
4. What are the special features of magnetic Lorentz force?                            [M’11, J’07,M’16 ] 

5. State and explain Biot-Savart law.                                                                                  [J’09,O’18 ] 
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6. Explain in detail the principle, construction of a tangent galvanometer.                      [O’08] 

7. Write a note on Thomson effect 

8. Explain Thermopile. 

9. Obtain an expression for the magnetic moment of a circular current carrying loop. 

Long Answer Questions: Book Ex: 
1. State Joule’s law. Explain Joule’s calorimeter experiment to verify Joule’s laws of heating.    [J’07,J’12,O’18] 

2. Obtain an expression for the magnetic induction at a point due to an infinitely long 

straight conductor carrying current.         [M’06, J’06, O’09, M’10,O’13,O’14,M’17] 

3.  Deduce the relation for the magnetic induction at a point along the axis of a circular coil 

carrying current.                             [O’07,M’08,M’12] 

4. Explain in detail the principle, construction and theory of a tangent galvanometer.     [J’08] 

5. Deduce an expression for the force on a current carrying conductor placed in a magnetic 

field. Find the magnitude of the force.                  [O’08,M’09,J’11,O’12,O’16,M’18,J’17] 

6. Explain in detail the principle, construction and the theory of moving coil galvanometer. 

 

        Other Important Questions: 
7. Obtain an expression for the force between two long parallel current carrying conductors. 

Hence define Ampere.                                     [M’11,J’16] 

8. Define Ampere’s Circuital law. Applying it find the magnetic induction due to a long 

solenoid carrying current.               [O’06,J’09] 

9. Explain in detail the principle, construction, working and limitation of a cyclotron with neat 

diagram.                               [M’07,O’10,O’11,J’13,J’15,M’16] 

10.  Discuss the motion of the charged particle in a magnetic field.              [J’10,M’13,J’14,O’15] 

4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT 

Short Answer Questions Book Ex: 
1. Mention the difference between a step up and step down transformer. 

2. Obtain an expression for the rms value of a.c. 

3. State Lenz’s law and illustrate through an experiment. Explain how it is in accordance with 

the law of conservation of energy. 

4. Obtain an expression for the self−inductance of a long solenoid.                   [M’14,J’16,M’17] 

5. Explain how an emf can be induced by changing the area enclosed by the coil. 
            [O’07, J’07, O’08, M’09, O’12,J’13,J’15,O’15] 

6. Explain the mutual induction between two long solenoids. Obtain an expression for the 

mutual inductance.                        [J’08,M’12,O’16,M’18] 

7. Derive an expression for the average power in an ac circuit. 

 

Other Important Questions: 
8. Obtain an expression for the current in an ac circuit containing a pure inductance. Find the 

phase relationship between voltage and current.          [M’06,M’08] 

9. Explain varies power losses in a transformer. How are they minimized? 
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                                                                                      [J’06,O’06, O’09, J’10, O’10, M’11,M’13,O’14,M’15] 
10. Give the application of eddy current.              [M’07,M’10,J’14,J’17,O’18] 

11. Derive an expression for energy associated with an inductor.                                        [O’13] 

12. What are the inferences of Faraday’s electromagnetic induction experiment? 

13. Explain series resonance in RLC circuit. 

14. Obtain an expression for the current flowing in a circuit containing resistance only to 

which alternating emf is applied. Find the phase relationship between voltage and current. 

                                                         [O’11, J’12,M’16] 

Long Answer Questions: Book Ex: 
1. Discuss with theory the method of inducing emf in a coil by changing its orientation with 

respect to the direction of the magnetic field.  [J’08,O’09,M’10,J’10,O’11,M’13,O’14,M’15,J’17] 

2. What are eddy currents? Give their applications. How are they minimised?              [M’09] 

3. Obtain an expression for the current in an ac circuit containing a pure inductance. Find the 

phase relationship between voltage and current.          [O’08,O’16] 

4.  Obtain an expression for the current flowing in the circuit containing capacitance only to 

which an alternating emf is applied. Find the phase relationship between the current and 

voltage.                            [O’06,O’18] 

5. Describe the principle, construction and working of a single – phase a.c generator. 

                                                     [M’07,O’07,M’08,J’07,O’10,M’11,J’11,J’12,J’13,M’14,M’16,M’18] 

6. Explain the principle of transformer. Discuss its construction and working.[M’06,M’12,O’13] 

7. Explain how power can be transmitted efficiently to long distance.  

8. Describe the principle, construction and working of a choke coil.  

9. Describe the principle, construction and working of three−phase a.c generator. 

10. A source of alternating emf is connected to a series combination of a resistor R an inductor 

L and a capacitor C. Obtain with the help of a vector diagram and impedance diagram, an 

expression for 

(i) the effective voltage (ii) the impedance (iii) the phase relationship between the current 

and the voltage.                                                       [J’06,J’09,O’12,J’14,J’15,O’15,J’16,M’17] 

 

5. ELECTROMAGNETIC WAVES AND WAVE OPTICS 
 

Short Answer Questions Book Ex: 
1. Distinguish between Fresnel and Fraunhofer diffraction. 

2. Bring out the differences between ordinary and extra ordinary light. 

3. Write a note on Nicol prism.            [O’09,O’11] 

4. State and explain Brewster’s law.             [J’06 0’06, J’07, J’08, M’09,J’10,O’12,M’13,M’15,M’17] 

5. Write a note on Polaroid. 

Other Important Questions: 
6. Explain the working of pile of plates.            [M’06,J’09] 

7. What are the characteristics of electromagnetic waves? 

8. Distinguish between interference and diffraction.     [O’10] 
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9. What is Polaroid? Give theUses of Polaroid.                                                                         [J’16] 

10. Explain double refraction. 

11. Obtain an expression for the radius of the nth dark ring in Newton’s ring experiment.[J’11,M’12,M’18] 

 

       Long Answer Questions: Book Ex: 
1. Explain emission and absorption spectra.         [J’09,M’10,M’12J’12,O’12,J’13,M’15,M’18] 

2. Explain the Raman scattering of light.    [M’07,O’07,M’08,J’11,M’13,O’14,O’15,M’16,J’16,J’17,O’18] 

3. On the basis of wave theory, explain total internal reflection.               [M’06,J’06,O’13,O’16] 

4. Derive an expression for bandwidth of interference fringes in Young’s double slit 

experiment.                    [O’06,J’07,M’09,J’10,O’10,M’11,O’11,J’14,M’14,M’17] 

5. Discuss the theory of interference in thin transparent film due to reflected light and obtain 

condition for the intensity to be maximum and minimum.         [J’08,O’09 ] 

6. Discuss the theory of plane transmission grating. 

7. What are Newton’s rings? Describe its construction and theory. 

 

Other Important Questions: 
8. State Huygen’s principle. On the basis of wave theory prove the laws of reflection.          [O’08,J’15 ] 

9. Explain refraction on the basis of wave theory. 

10. State Huygen’s principle. On the basis of wave theory prove the laws of refraction. 

 

6. ATOMIC PHYSICS 
 

Short Answer Questions Book Ex: 
1. Write the properties of cathode rays.                   [O’08,J’09,O’14,M’17] 

2. Write the properties of canal rays.               [M’14,M’16,O’18] 

3. Explain the results of Rutherford α−particle scattering experiment. 

4. What are the drawbacks of Rutherford atom model? 

5.  State the postulates of Bohr atom model. 

6. Prove that the energy of an electron for hydrogen atom in nth orbit  is,                       [O’07] 

7. Explain the spectral series of hydrogen atom.   [M’06,M’10,J’10,M’12,M’13,J’14J’16,O’16,M’18] 

8. What are the drawbacks of Sommerfeld atom model? 

9. Write the properties of X –rays?                         [J’06,M’11,O’13,M’15,J’17] 

10. State and obtain Bragg’s law.                      [J’08,O’09,O’11,J’15] 

11. Explain how a Bragg’s spectrometer can be used to determine the wavelength of X−rays. 

12. Explain the origin of characteristic x-rays.                    [M’09,J’11,J’12,O’12] 

13. Obtain the expression for the radius of the nth orbit of an electron based on Bohr’s theory.      [J’13] 

Other Important Questions: 
14. Describe Laue experiment. What are the facts established by it.                             [O’06,O’15] 

15. Give the application of X-ray. 

16. Give the application of laser. 

17. Explain the origin of Continuous X–rayspectra. 
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Long Answer Questions: Book Ex: 
1. Describe the J.J. Thomson method for determining the specific charge of electron. 

                                                                        [O’09, M’10, J’10,O’10, O’11, J’12, O’13,O’14, M’16,O’16] 

2. Describe Millikan’s oil drop experiment to determine the charge of an electron.   [O’08,J’08] 

3. State the postulates of Bohr atom model. Obtain the expression for the radius of the nth 

orbit of an electron based on Bohr’s theory.                 [M’06, M’08, J’09, M’12,M’14,O’15,M’18] 

4. With the help of energy level diagram, explain the working of He−Ne laser. 

                                                                                                                  [J’06, M’11, J’13, J’15, J’17] 

5. Explain the working of Ruby laser with neat sketch.   [O’06, O’07 ,M’09, J’11 O’12, M’13, M’15,M’17] 

Other Important Questions: 
6. Derive Bragg’s law.Explain how a Bragg’s spectrometer can be used to determine the 

wavelength of X−rays. Write any five properties of X-ray.                              [M’07,J’07,J’14] 

7. Explain Sommerfeld atom model. 

8. Explain the method of producing X ray using Coolidge tube. 

9. State the postulates of Bohr atom model. Prove that the energy of an electron for 

hydrogen atom in nth orbit  is                                                                                          [O’18] 

 

7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY 
 

Short and Long Answer Questions Book Ex: 
1. What is photo electric effect? State the laws of photoelectric emission. 

[M’07, M’09, M’11, O’11,J’15, M’16] 

2. Obtain Einstein’s photo electric equation.              [M’06,J’06,O’09,M’10,J’10,O’12,J’14,M’14,M’18] 

3. What are the applications of photo-cells?           [ ’06,J’07,M’08,J’08,J’09,M’12,J’13,O’16,M’17] 

4.  Derive an expression for de Broglie wavelength of matter waves.  

                                                  [O’06,M’07,M’09,J’10, O’10 ,J’11 ,J’12,M’13 ,M’15,M’17]  

5. Derive Einstein’s mass energy equivalence.         [J’07] 

6. Explain time dilation.          [J’06,J’08,O’13,M’16] 

7. Explain length contraction.{ Lorentz – Fitzgerald contraction}  

                                                                              [M’06, M’08, M’10,O’10,O’11,J’13, M’15,O’15,J’17] 

8. Discuss the concept of space, time and mass. 

9. Explain the variation of photoelectric current with applied voltage. 

Other Important Questions: 
10. Explain the construction and working of a photo emissive [electric] cell with diagram.      [O’08,O’13,O’18] 

11. Explain the wave mechanical concept of atom.      [O’07 ] 

12. Explain Hallwachs experimental set-up to study the photo electric effect. 

13. List the uses and limitations of electron microscope.         [M’13,J’16] 

14. Derive an expression for de Broglie wavelength of electron.                                                   [O’14,O’18] 
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8. NUCLEAR PHYSICS 
Short Answer Questions Book Ex: 

1. Explain the variation of binding energy with mass number by a graph and discuss its 

features.                             [J’10,O’16] 

2. Explain the different characteristics of nuclear forces. 

3. Explain the Soddy−Fajan’s radioactive displacement law.      [M’11] 

4. Explain how liquid drop model of the nucleus can account for nuclear fission. 

5. Explain how carbon−nitrogen cycle can account for the production of stellar energy.  [O’14] 

Other Important Questions: 
6. Explain the latitude effect of cosmic rays.               [O’07,J’09,J’17] 

7. Explain how a cosmic ray shower is formed?            [M’07,J’12] 

8. Write a note on biological hazards of nuclear radiations.        [O’08] 

9. Write the properties of α,β and γ-rays.                [O’10,J’15,O’15] 

10. Explain chain reaction. 

11. Explain how the intensity of the cosmic rays changes with altitude. 

12. Explain the principle and working of an atom bomb.        [J’14]  

13. Derive the relationship between half life period and mean life period. 

14. Explain the application of radio isotope in various fields. 

15. Write the properties of neutron.                                                                                       [J’13] 

                                                    

Long Answer Questions: Book Ex: 
1. Obtain an expression to deduce the amount of the radioactive substance present at any 

moment.[Rutherford and Soddy law [or]Prove that N = N0 e−λt
[Or] Radioactive disintegration 

law]. Obtain the relation between half life period and decay constant. 

                                                                                                   [O’08, O’09, O’11,M’12,J’12, J’15, J’17]                                                                                                       

2. Explain the construction and working of a Geiger−Muller Counter. 

[M’07, O’07, J’09, M’11, M’13, J’14,O’15,M’17] 

3. What are cosmic rays? Explain the latitude effect of cosmic rays. Explain how the intensity 

of the cosmic rays changes with altitude.                   [M’08,M’10,J’13,M’15] 

4.  What is a nuclear reactor?Explain the function of i)moderator ii) control rods iii) neutron 

reflector. Give the uses of nuclear reactor.                      [M’06,J’16,O’16] 

5. Discuss the principle and action of a Bainbridge mass spectrometer to determine the 

isotopic masses.           [O’06,J’06,J’07,J’08,M’09,J’10,O’10,J’11,O’12,M’14,O’13,M’16,M’18,O’18] 

6. Describe the discovery of neutron .Mention the properties of neutron.                       [O’14] 

 

 
9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS 

 

Short Answer Questions Book Ex: 
1. Explain the working of bridge rectifier.        [J’06] 

2. Explain the working of a half wave diode rectifier. [M’09,J’11,M’12,M’13,O’13,M’16,O’18] 
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3. Deduce the relation between α and β of a transistor.                [ J’07,M’14,J’16,M’18] 

4. Explain with necessary circuit how Zener diode can be used as a voltage regulator.   [J’15] 

5. Describe the working of a transistor amplifier. 

6. State and prove DeMorgan’s theorems.         [M’06,O’06,O’09,M’10,O’10,O’11,J’13,J’14,M’17] 

7. Explain how operational amplifier is used as a summer. 

8. Explain how multimeter is used as ohm meter.                    [M’11,O’15] 

9. Describe the action of an operational amplifier as difference amplifier 

Other Important Questions: 
10. With the circuit diagram explain voltage divider biasing of a transistor.      [M’07,J’09] 

11. Explain the function of a transistor as a switch.            [O’07,O’14,M’15]  

12. Explain the circuit symbol and pin out configuration of an operational amplifier[O’08, O’16 ] 

13. Draw the frequency response curve of single stage amplifier and discuss the results .[M’08] 

14. What is an AND gate? Explain the function of AND gate using electrical circuit using 

diodes.              [J’08] 

15. What is OR gate? Explain the function of OR gate using electrical circuit using diodes. 

16. Explain the formation of P-type semiconductor. 

17. Explain the formation of N-type semiconductor. 

18. Describe the action of Zener diode as voltage regulator.          [O’12,J’17] 

 

Long Answer Questions: Book Ex: 
1. What is rectification? Explain the working of bridge rectifier.[M’06, J’07, M’10, J’10,O’11,J’12, M’14 J’16,M’18] 

2. Explain an experiment to determine the characteristics of a transistorin CE configuration. 

Explain how the transistor parameters can be evaluated.         [O’12,O’18] 

3. What is meant by feed back? Derive an expression for voltage gain of an amplifier with 

negative feedback.                      [M’09,J’13,M’15,M’17] 

4. Sketch the circuit of Colpitt’s oscillator. Explain its working. 

 [J’06, O’06, M’08, J’09, J’11, [M’12, J’14, O’15, J’17] 

5. Describe an operational amplifier. Explain its action as (i) inverting amplifier and (ii) non 

inverting amplifier.                  [O’13,O’09,M’16] 

6. Explain how operational amplifier is used as a summer.              [M’07,J’12,J’15] 

7. Describe the action of an operational amplifier as difference amplifie.r                        [O’07] 

          Other Important Questions: 
8. Explain with a neat circuit diagram the working of a single stage CE amplifier.Draw the 

frequency response curve and discuss the results.         [J’08,O’08,M’11,M’13,O’16] 

9. Describe the CRO. Explain its parts. 

10. Explain the construction and working of a multimeter. 

11. Explain the outputcharacteristics of an NPN transistor in common emitterconfiguration 

with the help of neat circuit diagram.         [O’10] 

12. Explain the input characteristics of an NPN transistor in common emitterconfiguration 

with the help of neat circuit diagram.         [O’14] 
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10.COMMUNICATION SYSTEMS 

Short Answer Questions Book Ex: 
1. Explain the ground wave propagation. 

2. Explain the wave propagation in ionosphere. 

3. Explain amplitude modulation. 

4. Explain frequency modulation. 

5. Explain the function of an AM radio transmitter with the help of the block diagram. 

                                            [O’07,O’10, M’14,O’15,O’18 ] 

6. What is an optical fiber? Mention theadvantages of fiber optic communication system? 

                                                                                [J’07,M’08,O’11,M’16] 

Other Important Questions: 
7. Mention the principle of RADAR and write its applications.                    [M’07,M’10,M’13,M’18] 

8. What are the advantages and disadvantages of digital communication?     [M’06,J’06,J’08,J’09,J’12,O’18] 

9. Explain the space wave propagation of radio waves.                                                       [O’06] 

10. Explain the function of FM transmitter with neat block diagram.[O’08, O’09,J’10, J’11,O’12, J’14, J’16 ] 

11. With the help of block diagram, explain the operation of an FM super heterodyne receiver. 

                                                                                                                                                 [M’09,M’15,J’17] 

12. Write a note on i) Modem  ii) Fax 

13. Explain the types of wire and cable used in data communications. 

14. Mention the principle of radar and write its application.                                             [M’12] 

15. What are the merits and demerits of satellite communications?                   [J’13,O’13,J’15] 

16. Draw the block diagram of RADAR system. 

17. What are the advantages and disadvantages of frequency modulation?                           [ O’16]       

 

Long Answer Questions: Book Ex: 
1. Explain the principle and function of RADAR with neat block diagram. 

                                                                                                        [O’07, O’11,O’12 ,M’15,M’17 ] 

2. Explain the function of a Vidicon camera tube.                                   [J’09,M’14] 

3. With the help of block diagram, explain the functions of various units in the monochrome 

television transmission.               [J’08,O’08,O’09,J’15,M’16] 

4. With the help of block diagram, explain the functional block diagram of a monochrome TV 

receiver.                                          [M’06,M’07,M’10,J’11,J’13,O’14] 

 

Other Important Questions: 
5. Make an analysis of Amplitude Modulated wave with the help of frequency spectrum. 

[J’06, O’06, M’08, M’09, J’10, O’10, J’12,M’13,J’14,J’16,J’17 ] 

6. With the help of block diagram, explain the operation of a super heterodyne AM receiver. 
                                                                                                                     [J’07, M’11, M’12, O’13,O’16,M’18] 
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Category: 3 Mark* 

 

Year Unit: 1 Unit: 3 Unit: 8 Unit: 5 Unit: 2,7 Other 

March’06 1.13 (S) 3.30 (Ex) 8.10 (S)/ 8.7(S) --- --- --- 

June’06 1.59 (Ex) 3.35 (Ex) 8.49(E)/8.55(E) --- --- --- 

Oct’06 1.59 (Ex) 3.5 (S) 8.53 (E)/8.9 (S) --- --- --- 

March’07 --- 3.16 (S) --- --- 2.12 (S)/2.33(E) 6.5* (S) 

June’07 1.9 (S)/1.54(E) --- O. S1* --- --- 6.8 (S) 

Oct’07 -- 3.4 (S) --- 5.3 (S) /5.43 (E) 7.9 (S) --- 

March’08 --- --- 8.5 (S)/8.53 (E) 5.7 (S) --- 6.4 (S) 

June’08 1.49 (E) 3.18 (S) 8.9 (S) /8.55(E) --- --- --- 

Oct’08 1.55 (E) -- --- 5.42(E)*/5.3(S)* 7.8 (S) --- 

March’09 -- 3.16 S/3.30E 8.2 (S) --- 2.2 (S) --- 

June’09 1.16 (S) -- --- --- 7.38 (E) /7.40(E) 4.5 (S) 

 Oct’09 --- 3.13 (S) / 

3.35 (E) 
8.55 (E) --- 7.2 (S) --- 

March’10 --- -- 8.54 (E) 5.7 (S) /5.47 (E) 2.33 (E)  

June’10 --- 3.13 (S) --- --- 2.10 (S) 
/2.30(E) 

9.2 (S) 

   Oct’10 ----- 3.39 E --- ---- 2.44(E)/ 2.11 (S) 6.45 E 

March’11 --- --- --- 5.42 (E)/5.4 (S) 7.42(E) 10.1(S) 

June’11 1.10(S)/1.59(E) --- 8.55 (E) --- 7.9 (S) --- 

Oct’11 --- 3.36 E. 8.51 E/8.10 S --- 2.33 E. --- 

March’12 --- --- 8.53 E. ---        2.10 S 
7.9S/7.38 E 

--- 

June’12 --- --- --- 5.7 (S)         7.2 S, 
2.9 S/2.44 E 

--- 

Oct’12 --- 3.17(S) 8.6 (S) /8.49(E) --- 7.5(S) --- 

March’13 --- 3.13(S) 
3.35(E) 

8.5(S) ---- 7.2(S) --- 

June’13 ------ 3.16(S) ----- 5.8 (S) /5.48 (E) 2.8 (S) --- 

Oct’13 1.16(s) ----- 8.7(s)/8.56(E) 5.3(s) ----- ---- 

March’14 ------ 3.6(s) 8.55(E)/8.10(s) 5.47(E) ---- ---- 

June’14 ----- 3.15(S) --- 5.5(S) 7.9(S)/7.34(Ex) ---- 

Oct’14 ----- 3.7(S) --- 5.1(S)/5.43(E) 7.8(S) ---- 

March’15 ----- 3.16(S) 8.2(S) --- 2.11(S)/2.33(E) --- 

June’15 ---- 3.30 (E) ----- 5.7(S)/5.43(E) 7.8(s) ---- 

Oct’15  3.11(S)/3.35(E)  5.47 (E) 7.4(S)  

March’16 1.16(s)/1.48(E)  8.51 (E) 5.1(S)   

June’16  3.39 (E) 8.10 (S)/8.50(E)  7.8(S)  

Oct’16  3.13 (S)  5.41(E) 7.2(s) /7.40(E)  

March’17  3.10 S /3.30E 8.55( E)   10.1 (S) 

June’17  3.6 S /3.36 E  5.48 (E) 7.2(s)  

Oct’17 1.16(s)  8.5 (S)/8.49(E) 5.40 E   

March’18  3.5 S 8.5 (S)/8.49(E)  7.9S)  
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YEAR Unit: 2 Unit: 4 Unit: 5 Unit: 6 Unit: 9 Other Units: 

March’06 O.S1 D 4.4(S) 5.8(S) 6.49(Ex) O.S2 --- 

June’06 2.32(Ex) 4.2(S) 5.2(S) 6.9(S) 9.3(S) --- 

Oct’06 2.10(S) 4.2(S)* 5.45(Ex) 6.7(S) O.S3 --- 

March’07 2.38 (Ex) 4.2 choose  5.5 (S) --- 9.52 (Ex) 8.58 (Ex) 

June’07  2.5 (S) --- 5.5 (S) 6.50 (Ex) 9.9 (S)* 7.5 (S) 

Oct’07 2.5 (S) --- 5.45 (Ex) --- 9.5(S) 8.47 (Ex) 

March’08 2.5 (S) 4.2 (S) 5.6 (S) ---- 9.2 (S) 1.59(Ex) 

June’08 2.9 (S) 4.7 (S) 5.45 (Ex) --- 9.8 (S) --- 

Oct’08 --- O.S4 --- 6.9 (S) O.S5 1.15 (S) model  
7.32 Ex Model 

March’09 2.6 (S) 4.4 (S) 5.8 (S) 6.9 (S) 9.56 (Ex) --- 

June’09 2.5 (S) 4.5 (S) 5.45 (Ex) --- 9.60 (Ex) 8.57 (Ex) 

 Oct’09 2.34 (Ex) --- 5.49 (Ex) 6.7 (S) 9.3 (S) 8.58 (Ex) 

March’10 2.1 (S) 4.6Choose --- 6.52 (Ex) 9.3 (S) 8.52 (Ex) 

June’10 2.38 (Ex) 4.2 (S) --- 6.9 (S) 9.50 (Ex) 8.58 (Ex) 

Oct’10 2.5 (S) 4.2 (S) 5.4 (S) 6.9 (S) 9.3 (S) ---- 

March’11 O.S6D 4.2(S) 5.2(S) 6.9 (S) ---- O.S7Ln.8 

June’11 2.1(S) ---- 5.45(Ex) O.S8 9.57(Ex) 7.6(ii) (S) 

Oct’11 2.5 (S) 4.6(S) 5.5(S) ---- 9.52(Ex) O.S9 Ln.8 

March’12 ---- 4.6 (S) O.S10 6.1 (S) 9.8 (S) 1.7 (S) 

June’12 2.12* ---- 5.4 (S) 6.9 (S) ---- 8.52* (Ex) 
3.4 (S) 

Oct’12 2.5(S) ---- 5.49(Ex) ---- 9.4(S),9.50(Ex) 8.52(Ex) 

March’13 2.32(Ex) 4.3(i) (S) 5.40(Ex) 6.50(Ex) 9.50(Ex) ---- 

June’13 ------ 4.6(S) ------ 6.52(Ex) O.S11 
 

1.15(S)*model, 
8.47 (Ex) 

Oct’13 2.5(s) 4.7(s) --- 6.49(E) --- 3.12(s),ln.9* 

March’14 2.3(s) 4.1(s) --- 6.45(E) 9.4*(s) 1.7(s) 

June’14 2.43(Ex) P.153* --- --- 9.51(Ex),9.3(s) 8.60(Ex) 

Oct’14 M’11 4.55(E) 5.2(S) 6.49(E) --- 8.57(E) 

March’15 --- 4.5(S) 5.4(S) 6.7(S) 9.8c(S) 1.8(S) 

June’15 2.5(s) 4.4 (S) 5.8 (S) --- 9.50 model 8.57(E) 

Oct’15 2.39(E) 4.7 (S)  6.49(E) 9.50(Ex) 1.12(S) 

March’16 2.13 (s) 4.2 (S)  6.3 (S) model 9.3 (S) 3.29( E) 

June’16 2.38(E)  5.49 (E) 
 

6.9 (S) 9.60(E) 1.59(E) 

Oct’16 2.38(E) Case(i)Pg140  6.12 O/W 9.55 (E)  1.11(S) 

March’17 2.31 (E) 4.5 (S) 5.8 (S) 6.7(S) OS 12  

June’17 2.3(s) 4.2 MCQ 6.48 E 8.58 (Ex) 9.52(Ex)  

Oct’17 2.32 (E) 4.6(S)  8.48 E 9.50(Ex), 9.57 E  

March’18 2.5(s) 4.2(S) 5.4(S) 6.9 (S) 9.4 S  

S-Solved, Ex – Exercise, O.S- Outside Problem, D- Diagram,*-twisted/indirect/inside the book. 
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                                                           1. ELECTROSTATICS 
 

11..    AA  ggllaassss  rroodd  rruubbbbeedd  wwiitthh  ssiillkk  aaccqquuiirreess  aa  cchhaarrggee  ooff  ++88  xx  1100--1122  CC..  TThhee  nnuummbbeerr  ooff  eelleeccttrroonnss  iitt  

hhaass  ggaaiinneedd  oorr  lloosstt  

      (a) 5 x 10-7 gained           (b) 5 x 107 lost        (c) 2 x 10-8 lost      (d) -8 x 10-12 lost 

22..  TThhee  eelleeccttrroossttaattiicc  ffoorrccee  bbeettwweeeenn  ttwwoo  ppooiinntt  cchhaarrggeess  kkeepptt  aatt  aa  ddiissttaannccee  dd  aappaarrtt,,  iinn  aa  mmeeddiiuumm  

εεrr  ==  66,,  iiss  00..33  NN  ..TThhee  ffoorrccee  bbeettwweeeenn  tthheemm  aatt  tthhee  ssaammee  sseeppaarraattiioonn  iinn  vvaaccuuuumm  iiss    

      (a)  20 N              (b) 0.5 N           (c) 1.8 N              (d) 2 N 

33..    EElleeccttrriicc  ffiieelldd  iinntteennssiittyy  iiss  440000  VVmm--11  aatt  aa  ddiissttaannccee  ooff  22  mm  ffrroomm  aa  ppooiinntt  cchhaarrggee..  IItt  wwiillll  bbee  110000  VVmm--11  

aatt  aa  ddiissttaannccee??      

       (a) 50 cm              (b) 4 cm              (c) 4 m                (d) 1.5 m 

44..  TTwwoo  ppooiinntt  cchhaarrggeess  ++44qq  aanndd  ++qq  aarree  ppllaacceedd  3300  ccmm  aappaarrtt..  AAtt  wwhhaatt  ppooiinntt  oonn  tthhee  lliinnee  jjooiinniinngg  

tthheemm  tthhee  eelleeccttrriicc  ffiieelldd  iiss  zzeerroo??  

     (a) 15 cm from the charge q                          (b) 7.5 cm from the charge q     

     (c)  20 cm from the charge 4q                       (d) 5 cm from the charge q     

55..  AA  ddiippoollee  iiss  ppllaacceedd  iinn  aa  uunniiffoorrmm  eelleeccttrriicc  ffiieelldd  wwiitthh  iittss  aaxxiiss  ppaarraalllleell  ttoo  tthhee  ffiieelldd..  IItt        

eexxppeerriieenncceess  

      (a) only a net force               (b) only a torque                     (c) both net force and torque 

      (d) neither a net force nor a torque 

66..    IIff  aa  ppooiinntt  lliieess  aatt  aa  ddiissttaannccee  xx  ffrroomm  tthhee  mmiiddppooiinntt  ooff  tthhee  ddiippoollee,,  tthhee  eelleeccttrriicc  ppootteennttiiaall  aatt  tthhee  

ppooiinntt  iiss  pprrooppoorrttiioonnaall  ttoo  

       (a) 1 / x 2                       (b) 1 / x 3                (c)1 / x 4                (d) 1 / x 3/2  

77..    FFoouurr  cchhaarrggeess  ++qq,,  ++qq  ,,--qq,,  aanndd  ––qq  rreessppeeccttiivveellyy  aarree  ppllaacceedd  aatt    tthhee  ccoorrnneerrss    AA,,  BB  ,,  CC  aanndd  DD  ooff  aa  

ssqquuaarree  ooff  ssiiddee  aa  ..TThhee  eelleeccttrriicc  ppootteennttiiaall    aatt  tthhee  cceenntteerr  OO  ooff  tthhee  ssqquuaarree  iiss  

      (a )         1    q            (b)     1   2q           (c)        1    4q          (d)  Zero 

                4π εo a                  4π εo a                      4π εo a 

88..    EElleeccttrriicc  ppootteennttiiaall  eenneerrggyy  ((UU))  ooff  ttwwoo  ppooiinntt  cchhaarrggee  iiss    

      (a)     q1q2                 (b)    q1q2            (c)  pE cos θ                 (d)  pE sin θ  

              4π εo r
2                   4π εo r

           

99..  TThhee  wwoorrkk  ddoonnee  iinn  mmoovviinngg  550000  μμCC  cchhaarrggee  bbeettwweeeenn  ttwwoo  ppooiinnttss  iinn  eeqquuiippootteennttiiaall      ssuurrffaaccee  iiss  

     (a) zero              (b) finite potential         (c) finite negative          (d) infinite 

1100..  WWhhiicchh  ooff  tthhee  ffoolllloowwiinngg  qquuaannttiittiieess  iiss  ssccaallaarr??  

      (a)  dipole moment   (b) electric force          (c) electric field             (d) electric potential   

1111..  TThhee  uunniitt  ooff  ppeerrmmiittttiivviittyy  iiss    

       (a) C2 N-1 m -2                (b) N m2 C -2                      (c) H m-1                       (d) N C-2 m -2     

 

  

 1 2 3 4 5 6 7 8 9 10 11 

b c c c d a d b a d a 
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1122..  TThhee  nnuummbbeerr  ooff  eelleeccttrriicc  lliinneess  ooff  ffoorrccee  oorriiggiinnaattiinngg  ffrroomm  aa  cchhaarrggee  ooff  11  CC  iiss  

        (a) 1.129 x 10 11    (b) 1.6 x 10 -19   (c) 6.25 x 10 18    (d) 8.85 x 10 12  

1133..  TThhee  eelleeccttrriicc  ffiieelldd  oouuttssiiddee  tthhee  ppllaatteess  ooff  ttwwoo  ooppppoossiitteellyy  cchhaarrggeedd  ppllaannee  sshheeeettss  ooff  cchhaarrggee  

ddeennssiittyy  σσ  iiss      

      (a)    + σ        (b)   - σ             (c)     σ                 ( d)   zero 

              2 εo                     2 εo                     εo 

1144..  TThhee  ccaappaacciittaannccee  ooff  aa  ppaarraalllleell  ppllaattee  ccaappaacciittoorr  iinnccrreeaasseess  ffrroomm  55μμFF  ttoo  6600  μμFF  wwhheenn  aa  ddiieelleeccttrriicc  

iiss  ffiilllleedd  bbeettwweeeenn  tthhee  ppllaatteess..  TThhee  ddiieelleeccttrriicc  ccoonnssttaanntt  ooff  aa  ddiieelleeccttrriicc  iiss  

        (a)  65           (b) 55         (c) 12              (d ) 10 

1155..  AA  hhoollllooww  mmeettaall  bbaallll  ccaarrrryyiinngg  aann  eelleeccttrriicc  cchhaarrggee  pprroodduucceess  nnoo  eelleeccttrriicc  ffiieelldd  aatt  ppooiinnttss    

        (a)   outside the sphere               (b)  on its surface   

        (c)    inside the sphere                (d)  at a distance more than twice 

 

                                                        2. CURRENT ELECTRICITY 

 

11..    AA  CChhaarrggee  ooff  6600  CC  ppaasssseess  tthhrroouugghh  aann  eelleeccttrriicc  llaammpp  iinn  22  mmiinnuutteess..  TThheenn  tthhee      ccuurrrreenntt  iinn  tthhee  

llaammpp  iiss  

      (a)    30 A          (b) 1 A           (c)  0.5 A            (d)  5 A 

22..      TThhee  mmaatteerriiaall  tthhrroouugghh  wwhhiicchh  tthhee  eelleeccttrriicc  cchhaarrggee  ccaann  ffllooww  eeaassiillyy  iiss    

      (a) quartz        (b)  mica          (c)   germanium           (d) copper 

33..      TThhee  ccuurrrreenntt  fflloowwiinngg  tthhrroouugghh  tthhee  ccoonndduuccttoorr  iiss  pprrooppoorrttiioonnaall  ttoo    

      (a)  drift velocity                                    (b) 1/ area of cross section 

      (c)  1 / no of electron                             (d) square of area of cross section 

44..      AA  ttooaasstteerr  ooppeerraattiinngg  aatt  224400  VV  hhaass  aa  rreessiissttaannccee  ooff  112200  ΩΩ  ..  TThhee  ppoowweerr  iiss  

      (a) 400 W       (b)  2 W         (c)  480 W         (d) 240 W 

55..    IIff  tthhee  lleennggtthh  ooff  aa  ccooppppeerr  wwiirree  hhaass  aa  cceerrttaaiinn  rreessiissttaannccee  RR,,  tthheenn  oonn  ddoouubblliinngg  tthhee  lleennggtthh  iittss  

ssppeecciiffiicc  rreessiissttaannccee    

      (a) will be doubled                              (b)  will become 1/ 4 th   

     (c)  will become 4 times                         (d)  will remain the same 

66..    WWhheenn  ttwwoo  22  ΩΩ  rreessiissttaanncceess  aarree  iinn  ppaarraalllleell,,  tthhee  eeffffeeccttiivvee  rreessiissttaannccee  iiss  

     (a)  2 Ω            (b)  4 Ω       (c)  1 Ω       (d)  0.5 Ω 

77..    IInn  tthhee  ccaassee  ooff  iinnssuullaattoorrss,,  aass  tthhee  tteemmppeerraattuurree  ddeeccrreeaasseess,,  rreessiissttiivviittyy  

     (a) decreases         (b)  increases    (c) remains constant         (d) becomes zero 

 

 

 

12 13 14 15 1 2 3 4 5 6 7 

a d c c c d a c d c b 
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88..    IIff  tthhee  rreessiissttaannccee  ooff  tthhee  ccooiill  iiss  22  ΩΩ  aatt  00  °°  aanndd  αα  ==  00..000044  //  °°CC,,  tthheenn  iittss  rreessiissttaannccee  aatt  110000  °°CC  iiss    

      (a) 1.4  Ω                (b) 0 Ω           (c) 4 Ω                 (d)  2.8 Ω 

99..    AAccccoorrddiinngg  ttoo  FFaarraaddaayy’’ss  llaaww  ooff  eelleeccttrroollyyssiiss,,  wwhheenn  aa  ccuurrrreenntt  iiss  ppaasssseedd,,  tthhee  mmaassss  ooff  tthhee  iioonnss  

ddeeppoossiitteedd  aatt  tthhee  ccaatthhooddee  iiss  iinnddeeppeennddeenntt  ooff  

      (a) current           (b)  charge          (c)  time                 (d)  resistance 

1100..  WWhheenn  nn  rreessiissttoorrss  ooff  eeqquuaall  rreessiissttaanncceess  ((RR))  aarree  ccoonnnneecctteedd  iinn  sseerriieess,,  tthhee  eeffffeeccttiivvee  rreessiissttaannccee  iiss  

      (a)  n/ R           (b)  R/n             (c) 1/ nR               (d)  nR 

 

                                           3. EFFECTS OF ELECTRIC CURRENT 

11..    JJoouullee’’ss  llaaww  ooff  hheeaattiinngg  iiss  

     (a) H = I2t / R         (b)  H= V2 Rt         (c) VIt           (d) IR2t 

22..    NNiicchhrroommee  wwiirree  iiss  uusseedd  aass  aa  hheeaattiinngg  eelleemmeenntt  bbeeccaauussee  iitt  hhaass    

    (a)  low specific resistance                          (b)  low melting point 

    (c)  high specific resistance                          (d)  high conductivity 

 

33..    PPeellttiieerr  ccooeeffffiicciieenntt  aatt  aa  jjuunnccttiioonn  ooff  aa  tthheerrmmooccoouuppllee  ddeeppeennddss  oonn    

    (a)  the current in the thermocouple            (b) the time for which current flows 

    (c) the temperature of the junction              (d) the charge that passes through the thermocouple 

    

44..  IInn  aa  tthheerrmmooccoouuppllee  tthhee  tteemmppeerraattuurree  ooff  tthhee  ccoolldd  jjuunnccttiioonn  iiss  2200°°  CC,,  tthhee  nneeuuttrraall  tteemmppeerraattuurree  iiss  

227700  °°CC..  TThhee  tteemmppeerraattuurree  iinnvveerrssiioonn  iiss  

     (a)  520 °C         (b)  540 °C          (c)   500 °C           (d)   510 °C             

55..    WWhhiicchh  ooff  tthhee  ffoolllloowwiinngg  eeqquuaattiioonnss  rreepprreesseennttss  BBiioott--ssaavvaarrtt    llaaww??  

          

   (a) dB = μ0 Idl  / 4πr2                          (b).   dB = μ0 Idl sinθ / 4πr2  

  

   (c)  dB = μ0 Idl  x r                                         (d).   dB = μ0 Idl  x r                                

                       4π r 2                                                                            4π r3  

66..  MMaaggnneettiicc  iinndduuccttiioonn  dduuee  ttoo  aann  iinnffiinniitteellyy  lloonngg  ssttrraaiigghhtt  ccoonndduuccttoorr  ppllaacceedd  iinn  aa  mmeeddiiuumm  ooff  

ppeerrmmeeaabbiilliittyy  μμ  iiss    

    (a) μ0I / 4πa        (b) μ0I / 2πa        ( c) μI / 4πa           (d) μI / 2πa         
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77..    IInn  aa  TTaannggeenntt  GGaallvvaannoommeetteerr  ,,  ffoorr  aa  sstteeaaddyy  ccuurrrreenntt  ,,  tthhee  ddeefflleeccttiioonn  pprroodduucceedd  iiss  3300°°..  TThhee  

ppllaannee  ooff  tthhee  ccooiill  iiss  rroottaatteedd  tthhrroouugghh  9900°°  ..  NNooww  ffoorr  tthhee  ssaammee  ccuurrrreenntt  ,,  tthhee  ddeefflleeccttiioonn  wwiillll  bbee  

       (a)  30°           (b)  60 °      ( c)  90°               (d) 0°    

88..    TThhee  ppeerriioodd  ooff  rreevvoolluuttiioonn  ooff    aa  cchhaarrggeedd  ppaarrttiiccllee  iinnssiiddee  aa  ccyycclloottrroonn  ddooeess  nnoott  ddeeppeenndd    oonn    

        (a) the magnetic induction               (b)  the charge of the particle 

        (c)  the velocity of the particle         (d)  the mass of the particle 

99..      TThhee  ttoorrqquuee  oonn  tthhee  rreeccttaanngguullaarr  ccooiill  ppllaacceedd  iinn  aa  uunniiffoorrmm  mmaaggnneettiicc  ffiieelldd  iiss  llaarrggee,,  wwhheenn        

              (a) the number of turns is large      (b) the number of turns is less               

       (c) the area is small                  (d) the plane of the coil is perpendicular to the field 

1100..  PPhhoosspphhoorr  ––BBrroonnzzee  wwiirree  iiss  uusseedd  ffoorr  ssuussppeennssiioonn  iinn  aa  mmoovviinngg  ccooiill  ggaallvvaannoommeetteerr,,  bbeeccaauussee  iitt  hhaass  

        (a) high conductivity                                     (b) high resistivity 

        (c) large couple per unit twist                       (d)  small couple per unit twist 

1111..  OOff  tthhee  ffoolllloowwiinngg  ddeevviicceess  wwhhiicchh  hhaass  ssmmaallll  rreessiissttaannccee??  

        (a)  moving coil galvanometer                      (b) ammeter of range  0 – 1 A 

        (c)  ammeter of range  0 – 10 A                    (d) volt meter 

1122..  AA    ggaallvvaannoommeetteerr  oorr  rreessiissttaannccee  GG  ΩΩ  iiss  sshhuunntteedd  wwiitthh  SS  ΩΩ  ..  TThhee  eeffffeeccttiivvee  rreessiissttaannccee  ooff  tthhee  

ccoommbbiinnaattiioonn  iiss  RRaa  ..  TThheenn  wwhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ssttaatteemmeenntt  iiss  ttrruuee??  

        (a)  G is less than S                                         (b) Ra  is less than both G and S 

        (c)   S is less than Ra but greater than G        (d) S is less than both G and Ra 

1133..  AAnn  iiddeeaall  vvoollttmmeetteerr  hhaass    

        (a) zero resistance    (b) finite resistance less than G but greater than zero 

        (c) resistance greater than G but less than infinity   (d) infinite resistance 

 

 

         4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT 

  

11..    EElleeccttrroommaaggnneettiicc  iinndduuccttiioonn  iiss  nnoott  uusseedd  iinn    

     (a)  transformer      (b) room heater              (c) AC generator            (d) choke coil 

22..    AA  ccooiill  ooff  aarreeaa  ooff  ccrroossss  sseeccttiioonn  00..55  mm22  wwiitthh  1100  ttuurrnnss  iiss  iinn  aa  ppllaannee  wwhhiicchh  iiss ppeerrppeennddiiccuullaarr  ttoo  

aann  uunniiffoorrmm  mmaaggnneettiicc  ffiieelldd  ooff  00..22  WWbb//mm22..  TThhee  fflluuxx  tthhrroouugghh  tthhee  ccooiill  iiss  

      (a)  100 Wb       (b) 10 Wb       (c)  1 Wb       (d) Zero 
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33..   LLeennzz’’ss  llaaww  iiss  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  llaaww  ooff  

      (a) conservation of charges                 (b) conservation of flux 

      (c) conservation of momentum                    (d) conservation of energy 

44..      TThhee  sseellff  iinndduuccttaannccee  ooff  aa  ssttrraaiigghhtt  ccoonndduuccttoorr  iiss    

      (a) zero            (b) infinity            (c) very large       (d) very small 

55..        TThhee  uunniitt  ooff  hheennrryy  ccaann    aallssoo  bbee  wwrriitttteenn  aass    

       (a) Vs A-1        (b) Wb A-1            (c) Ω s                   (d) all 

66..      AAnn  eemmff    ooff  1122  VV  iiss  iinndduucceedd  wwhheenn  tthhee  ccuurrrreenntt  iinn  tthhee  ccooiill  cchhaannggeess  aatt  tthhee  rraattee  ooff    4400  AA  ss--11  ..  

TThhee  ccoo  eeffffiicciieenntt  ooff  sseellff  iinndduuccttiioonn  ooff  tthhee  ccooiill  iiss    

       (a)  0.3 H         (b) 0.003 H           (c) 30 H               (d) 4.8 H 

77..        AA    DDCC  ooff      55  AA  pprroodduucceess  tthhee  ssaammee  hheeaattiinngg  eeffffeecctt  ooff  aann  AACC  ooff    

      (a) 50 A rms  current   (b) 5 A peak current  (c) 5 A rms current  (d) none of these 

88..      TTrraannssffoorrmmeerr  wwoorrkkss  oonn    

      (a) AC only        (b) DC only      (c) both AC and DC       (d) Ac more effectively than DC 

99..      TThhee  ppaarrtt  ooff  tthhee  AAcc  ggeenneerraattoorr  tthhaatt  ppaasssseess  tthhee  ccuurrrreenntt  ffrroomm  tthhee  ccooiill  ttoo  tthhee  eexxtteerrnnaall  cciirrccuuiitt  iiss    

      (a)  field magnet        (b) split rings        (c) slip rings              (d) brushes 

1100..    IInn  aann  AACC  cciirrccuuiitt  tthhee  aapppplliieedd  eemmff    ee  ==  EE00  ssiinn  ((ωωtt  ++  ππ  //  22  ))  lleeaaddss  tthhee  ccuurrrreenntt    II  ==  II00  ssiinn  ((ωωtt  ––  ππ  //  22  ))  bbyy  

       (a) π / 2                (b) π / 4             (c) π                       (d) 0 

1111..    WWhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ccaannnnoott  bbee  sstteeppppeedd  uupp  iinn  aa  ttrraannssffoorrmmeerr??  

      (a)  input  current           (b) input voltage            (c) input power           (d) all 

1122..    TThhee  ppoowweerr  lloossss  iiss  lleessss  iinn  ttrraannssmmiissssiioonn  lliinneess  wwhheenn  

       (a) voltage is less but current is more       (b) both voltage and current are more 

       (c) voltage is more but current is less       (d)  both voltage and current are less 

1133..    WWhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ddeevviicceess  ddooeess  nnoott  aallllooww  dd..cc  ttoo  ppaassss  tthhrroouugghh??  

       (a) resistor      (b) capacitor   (c) inductor     (d) all of the above 

1144..    IInn  aann  AAcc  cciirrccuuiitt      

       (a) the average value of current is zero  

       (b) the average value of square  root of current is zero    

       (c) the average power dissipation is zero 

       (d) the rms current is √ 2 times of peak value 
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                       5. ELECTROMAGNETIC WAVES AND WAVE OPTICS 

 

11..      IInn  aann  eelleeccttrroommaaggnneettiicc    wwaavvee  

      (a) power is equally transferred along the electric and magnetic fields 

      (b) power is transmitted in a direction perpendicular to both the fields 

      (c) power is transmitted along the electric fields    

      (d) power is transmitted along the magnetic fields    

22..    EElleeccttrroommaaggnneettiicc    wwaavveess  aarree  

     (a)  transverse             (b) longitudinal         (c) may be longitudinal or transverse 

     (d)  neither longitudinal nor transverse 

33..    RReeffrraaccttiivvee  iinnddeexx  ooff  ggllaassss  iiss  11..55..  TTiimmee  ttaakkeenn  ffoorr  lliigghhtt  ttoo  ppaassss  tthhrroouugghh  aa  ggllaassss  ppllaattee  ooff  

tthhiicckknneessss  1100  ccmm  iiss    

      (a)  2 x 10-8 s       (b) 2 x 10-10 s          (c) 5 x 10-8 s           (d ) 5 x 10-10 s 

44..    IInn  aann  eelleeccttrroommaaggnneettiicc  wwaavvee  tthhee  pphhaassee  ddiiffffeerreennccee  bbeettwweeeenn  eelleeccttrriicc  ffiieelldd  EE  aanndd  mmaaggnneettiicc  

ffiieelldd  BB  iiss    

        (a) π / 4              (b) π / 2               (c) π                       (d) zero 

5..      AAttoommiicc  ssppeeccttrruumm  sshhoouulldd  bbee  

      (a) pure line spectrum                             (b) emission band spectrum  

      (c)  absorption line spectrum                   (d) absorption band spectrum    

66..    WWhheenn  aa  ddrroopp  ooff  wwaatteerr  iiss  iinnttrroodduucceedd  bbeettwweeeenn  tthhee  ggllaassss  ppllaattee  aanndd  ppllaannoo  ccoonnvveexx  lleennss  iinn  

NNeewwttoonn’’ss  rriinngg  ssyysstteemm  ,,  tthhee  rriinngg  ssyysstteemm      

      (a) contracts  (b) expands   (c) remains same     (d) first expands, then contracts 

77..      AA  bbeeaamm  ooff  mmoonnoocchhrroommaattiicc  lliigghhtt  eenntteerrss  ffrroomm  vvaaccuuuumm  iinnttoo  aa  mmeeddiiuumm  ooff  rreeffrraaccttiivvee  iinnddeexx  μμ..  

TThhee  rraattiioo  ooff  wwaavveelleennggtthhss  ooff  tthhee  iinncciiddeenntt  aanndd  rreeffrraacctteedd  wwaavveess  aarree  

      (a)  μ : 1          (b)   1 : μ            (c) μ2 : 1                   (d) 1 : μ2 

88..    IIff  tthhee  wwaavveelleennggtthh  ooff  tthhee  lliigghhtt  iiss  rreedduucceedd  ttoo  oonnee  ffoouurrtthh  ,,  tthheenn  tthhee  aammoouunntt  ooff  ssccaatttteerriinngg  iiss    

      (a) increased by 16 times                         (b) decreased by 16 times 

      (c) increased by 256 times                       (d) decreased by 256 times  

99..  IInn  NNeewwttoonn’’ss  rriinngg  eexxppeerriimmeenntt  tthhee  rraaddiiii  ooff  tthhee  mmtthh  aanndd  ((mm++44))tthh  ddaarrkk  rriinnggss  aarree  rreessppeeccttiivveellyy  √√55  

mmmm  aanndd  √√77  mmmm  ..  WWhhaatt  iiss  tthhee  vvaalluuee  ooff  mm??    

      (a) 2                             (b) 4                    (c) 8             (d) 10 

1100..  TThhee  ppaatthh  ddiiffffeerreennccee  bbeettwweeeenn  ttwwoo  mmoonnoocchhrroommaattiicc  lliigghhtt  wwaavveess  ooff  wwaavveelleennggtthh 4000 AA°°  iiss        

22  xx  1100--77  mm..  TThhee  pphhaassee  ddiiffffeerreennccee  bbeettwweeeenn  tthheemm  iiss  

      (a) π                             (b) 2 π                     (c) 3 π / 2                        (d) π / 2 
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1111..  IInn  YYoouunngg’’ss  eexxppeerriimmeenntt,,  tthhee  tthhiirrdd  bbrriigghhtt  bbaanndd  ffoorr  wwaavveelleennggtthh  ooff  lliigghhtt  66000000  AA°°  ccooiinncciiddeess  

wwiitthh  tthhee  ffoouurrtthh  bbrriigghhtt  bbaanndd  ffoorr  aannootthheerr  ssoouurrccee  iinn  tthhee  ssaammee  aarrrraannggeemmeenntt..  TThhee  

wwaavveelleennggtthhss  ooff  tthhee  aannootthheerr  ssoouurrccee  iiss    

      (a)  4500 A°     (b) 6000 A°      (c) 5000 A°        (d) 4000 A° 

1122..    AA  lliigghhtt  ooff  wwaavveelleennggtthh  66000000  AA°°  iiss  iinncciiddeenntt  nnoorrmmaallllyy  oonn  aa  ggrraattiinngg  00..000055  mm  wwiiddee  wwiitthh  22550000  

lliinneess..  TThheenn  tthhee  mmaaxxiimm  oorrddeerr  iiss    

      (a)  3                (b)  2              (c)  1                   (d)  4 

1133..  AA  ddiiffffrraaccttiioonn  ppaatttteerrnn  iiss  oobbttaaiinneedd  uussiinngg  aa  bbeeaamm  ooff  rreedd  lliigghhtt..  WWhhaatt  hhaappppeennss  iiff  tthhee  rreedd  lliigghhtt  iiss  

rreeppllaacceedd  bbyy  bblluuee  lliigghhtt??  

      (a)  band disappear                                               (b) no change  

      (c)  diffraction pattern become narrower and crowed together 

      (d)  diffraction pattern become broader and farther apart 

1144..  TThhee  rreeffrraaccttiivvee  iinnddeexx  ooff  tthhee  mmeeddiiuumm,,  ffoorr  tthhee  ppoollaarriizziinngg  aannggllee  6600°°  iiss    

      (a) 1.732   (or) √3        (b) 1.414          (c) 1.5                   (d) 1.468 

 

                                                 6. ATOMIC PHYSICS 

1..    CCaatthhooddee  rraayyss  aarree  

     (a)  a stream of electron                        (b) a stream of positive ions 

     (c)  a stream of uncharged ions            (d) the same as canal rays 

22..    AA  nnaarrrrooww  eelleeccttrroonn  bbeeaamm  uunnddeevviiaatteedd  tthhrroouugghh  aann  eelleeccttrriicc  ffiieelldd  EE==  33  xx  110044  VV//mm  aanndd  aann  

oovveerrllaappppiinngg  mmaaggnneettiicc  ffiieelldd  BB==  22  xx  1100--33  wwbb//mm22..  TThhee  eelleeccttrroonn  mmoottiioonn,,  eelleeccttrriicc  ffiieelldd  aanndd  

mmaaggnneettiicc  ffiieelldd  aarree  mmuuttuuaallllyy  ppeerrppeennddiiccuullaarr  ttoo  eeaacchh  ootthheerr..  TThhee  ssppeeeedd  ooff  eelleeccttrroonn  iiss      

      (a) 60 ms-1       (b) 10.3 x 107 ms-1     (c) 1.5 x 107 ms-1            (d) 0.67 x 10-7 ms-1 

33..      AAccccoorrddiinngg  ttoo  BBoohhrr’’ss  ppoossttuullaatteess,,  wwhhiicchh  ooff  tthhee  ffoolllloowwiinngg  qquuaannttiittiieess  ttaakkee  ddiissccrreettee  vvaalluueess? 

      (a) kinetic energy   (b) potential energy  (c)angular momentum  (d) momentum 

44..      TThhee  rraattiioo  ooff  tthhee  rraaddiiii  ooff  tthhee  ffiirrsstt  tthhrreeee  BBoohhrr  oorrbbiitt  iiss,,  

       (a) 1 : 1/2  : 1 /3          (b) 1 : 2 : 3           (c) 1 : 4 :  9             (d) 1 : 8 : 27 

55..        TThhee  ffiirrsstt  eexxcciittaattiioonn  ppootteennttiiaall  eenneerrggyy  oorr  tthhee  mmiinniimmuumm  eenneerrggyy  rreeqquuiirreedd  ttoo  eexxcciittee  tthhee  aattoomm  

ffrroomm  ggrroouunndd  ssttaattee  ooff  hhyyddrrooggeenn  aattoomm  iiss,,  

       (a) 13.6 eV                (b) 10.2 eV              (c) 3.4 eV              (d) 1.89 eV 

66..      AAccccoorrddiinngg  ttoo  RRuutthheerrffoorrdd  aattoomm  mmooddeell  ,,  tthhee  ssppeeccttrraall  lliinneess  eemmiitttteedd  bbyy  aann  aattoomm  iiss  ,,  

       (a) line spectrum                                             (b) continuous spectrum  

       (c) continuous absorption spectrum             (d)  band  spectrum 
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77..    EEnneerrggyy  lleevveellss  AA,,BB,,CC  ooff  aa  cceerrttaaiinn  aattoomm  ccoorrrreessppoonndd  ttoo  iinnccrreeaassiinngg  vvaalluuee  ooff  eenneerrggyy  ((ii..ee..,,))  EEAA  <<  EEBB  

<<EECC  ..  IIff  λλ11  ,,  λλ22,,  λλ33  aarree  tthhee  wwaavveelleennggtthhss  ooff  rraaddiiaattiioonnss  ccoorrrreessppoonnddiinngg  ttoo  tthhee  ttrraannssiittiioonnss  CC  ttoo  BB,,  

BB  ttoo  AA  aanndd  CC  ttoo  AA  rreessppeeccttiivveellyy  ,,  wwhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ssttaatteemmeenntt  iiss  ccoorrrreecctt??  

         (a) λ3 = λ1+ λ2                                    (c)  λ1 = λ2+ λ3              

         (b) λ3 = λ1 λ2 / ( λ1+ λ2 )           (d) λ2
3 = λ2

1+ λ2
2                   

8.   TThhee  eelllliippttiiccaall  oorrbbiitt  ooff  eelleeccttrroonn  iinn  tthhee  aattoomm  wweerree  pprrooppoosseedd  bbyy  

      (a) J.J . Thomson     (b) Bohr    (c) Sommerfeld    (d) de Broglie 

9.   XX--rraayy  iiss    

     (a) phenomenon of conversion  of  kinetic energy into radiation. 

     (b) conservation of momentum  (c) conservation of energy in to mass 

     (d) principle of conservation of charge 

10..  IInn  aann  XX--rraayy  ttuubbee  ,,  tthhee  iinntteennssiittyy  ooff  tthhee  eemmiitttteedd  XX--rraayy  bbeeaamm  iiss  iinnccrreeaasseedd  bbyy 

      (a) increasing the filament current   (b) decreasing the filament current     

      (c) increasing the target potential     (d)  decreasing the target potential     

11. TThhee  eenneerrggyy  ooff  aa  pphhoottoonn  ooff  cchhaarraacctteerriissttiicc  XX--rraayy  ffrroomm  aa  CCoooolliiddggee  ttuubbee  ccoommeess  ffrroomm    

      (a)  the kinetic energy of the free electrons of the target 

      (b)  the kinetic energy of the ions of the target 

      (c)  kinetic energy of the  striking electron (d) an atomic transition in the target. 

12. AA  CCoooolliiddggee  ttuubbee  ooppeerraatteess  aatt  2244880000  VV..  TThhee  mmaaxxiimmuumm  ffrreeqquueennccyy  ooff  XX--rraaddiiaattiioonn  eemmiitttteedd  

ffrroomm  CCoooolliiddggee  ttuubbee  iiss  

      (a) 6 x 1018 Hz    (b) 3 x 1018 Hz    (c) 6 x 108 Hz   (d) 3 x 108 Hz    

13. IInn  hhyyddrrooggeenn  aattoomm  wwhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ttrraannssiittiioonnss  pprroodduuccee  aa  ssppeeccttrraall  lliinnee  ooff  mmaaxxiimmuumm  

wwaavveelleennggtthh??[[mmiinniimmuumm  ffrreeqquueennccyy]] 

      (a)  2         1         (b) 4           1              (c)  6           5     (d)  5              2 

14. IInn  hhyyddrrooggeenn  aattoomm  wwhhiicchh  ooff  tthhee  ffoolllloowwiinngg  ttrraannssiittiioonnss  pprroodduuccee  aa  ssppeeccttrraall  lliinnee  ooff  mmaaxxiimmuumm  

ffrreeqquueennccyy??[[mmiinniimmuumm  wwaavveelleennggtthh]] 

      (a)  2         1         (b) 6           2              (c)  4          3       (d)  5         2      

15. AAfftteerr  ppuummppiinngg  pprroocceessssoorr  iinn  llaasseerr,,  

       (a) the number of atom in the ground state is greater than the number of atom in    the 

excited state   

       (b) the number of atom in the excited state is greater than the number of atom in the ground   

state  

       (c)  the number of atom in the ground state is equal to the number of atom in the excited 

state                                                             (d)  no atoms are available in the excited state 

16..  TThhee  cchhrroommiiuumm  iioonnss  ddooppeedd  iinn  tthhee  rruubbyy  rroodd  

      (a) absorbs red light                                (b) absorbs green light   

      (c) absorbs blue light                              (d) emits green light 

7 8 9 10 11 12 13 14 15 16 

b c a a d a c a b b 
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                 7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY 
 

11..    AA  pphhoottoonn  ooff  eenneerrggyy  υυ  iiss  iinncciiddeenntt  oonn  aa  mmeettaall  ssuurrffaaccee  ooff  tthhrreesshhoolldd  ffrreeqquueennccyy  υυ00..  TThhee  kkiinneettiicc  

eenneerrggyy  ooff  tthhee  eemmiitttteedd  pphhoottooeelleeccttrroonn  iiss    

      (a) h(υ - υ0 )            (b) h υ                       (c) h υ0                   (d) h(υ + υ0 ) 

22..    TThhee  wwoorrkk  ffuunnccttiioonn  ooff  pphhoottooeelleeccttrriicc  mmaatteerriiaall  iiss  33..33  eeVV..  TThhee  tthhrreesshhoolldd  ffrreeqquueennccyy  wwiillll  bbee  

eeqquuaall  ttoo    

       (a)  8 x 1014 Hz      (b)  8 x 1010 Hz              (c)  5x 1020 Hz     (d)  4 x 1014 Hz    

33..    TThhee  ssttooppppiinngg  ppootteennttiiaall  ooff  aa  mmeettaall  ssuurrffaaccee  iiss  iinnddeeppeennddeenntt  ooff    

     (a) frequency of incident radiation        (b) intensity of incident radiation    

     (c) the nature of the metal surface         (d) velocity of the electron emitted 

44..    AAtt  tthhee  tthhrreesshhoolldd  ffrreeqquueennccyy,,  tthhee  vveelloocciittyy  ooff  tthhee  eelleeccttrroonn  iiss  

      (a) zero              (b) maximum                 (c) minimum         (d) infinite 

55..    TThhee  pphhoottooeelleeccttrriicc  eeffffeecctt  ccaann  bbee  eexxppllaaiinneedd  oonn  tthhee  bbaassiiss  ooff  

    (a) corpuscular theory of light                 (b) wave theory of light    

    (c)  electromagnetic theory of light         (d) quantum theory of light    

66..    TThhee  wwaavveelleennggtthh  ooff  mmaatttteerr  wwaavvee  iiss  iinnddeeppeennddeenntt  ooff    

    (a) mass               (b) velocity                 (c) momentum     (d)  charge 

77..    IIff  tthhee  kkiinneettiicc  eenneerrggyy  ooff  tthhee  mmoovviinngg  ppaarrttiiccllee  iiss  EE,,  tthheenn  tthhee  ddee  BBrroogglliiee  wwaavveelleennggtthh  iiss    

     (a) λ = h /  √2mE  (b) λ =   √2mE / h     (c) λ = h√2mE  (d) λ = h / E√2m 

88..    TThhee  mmoommeennttuumm  ooff  tthhee  eelleeccttrroonn  hhaavviinngg  wwaavveelleennggtthh  22AA°°    iiss  

    (a) 3.3 x 1024  Kg m s-1                                 (b) 6.6 x 1024  Kg m s-1  

    (c) 3.3 x 10-24  Kg m s-1                           (d) 6.6 x 10-24  Kg m s-1 

99..    AAccccoorrddiinngg  ttoo  rreellaattiivviittyy,,  tthhee  lleennggtthh  ooff  aa  rroodd  iinn  mmoottiioonn  

    (a)  is same as its  rest length               (b) is more than its rest length 

    (c)  is less than its  rest length          (d) may be more or less than or equal to rest length 

depending on the speed of the rod 

1100..  IIff  11  KKgg  ooff  aa  ssuubbssttaannccee  iiss  ffuullllyy  ccoonnvveerrtteedd  iinn  ttoo  eenneerrggyy,,  tthheenn  tthhee  eenneerrggyy  pprroodduucceedd  iiss    

     (a) 9 x 1016  J           (b) 9 x 1024  J          (c)   1 J        (d) 3 x 108  J  

 

1 2 3 4 5 6 7 8 9 10 

a a b a d d a c c a 
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                                                         8. NUCLEAR PHYSICS 

11..    TThhee  nnuucclleeaarr  rraaddiiuuss  ooff  44  BBee88  nnuucclleeuuss  iiss  

      (a)  1.3 x 10 -15 m     (b) 2.6 x 10 -15 m         (c) 1.3 x 10 -13           (d) 2.6 x 10 -13 m    

22..      TThhee  nnuucclleeii    1133AAll2277  aanndd    1144SSii  2288  aarree  eexxaammpplleess  ooff    

      (a) isotopes             (b) isobars                    (c) isotones              (d) isomers    

33..      TThhee  mmaassss  ddeeffeecctt  ooff  cceerrttaaiinn  nnuucclleeuuss  iiss  ffoouunndd  ttoo  bbee  00..0033aammuu..  IIttss  bbiinnddiinngg  eenneerrggyy  iiss      

      (a) 27.93 eV           (b) 27.93 KeV                 (c) 27.93 MeV          (d) 27.93 GeV   

44..      NNuucclleeaarr  ffiissssiioonn  ccaann  bbee  eexxppllaaiinneedd  bbyy    

      (a) shell model    (b) quark model    (c) liquid drop model      (d) Bohr atom model 

55..      TThhee  nnuucclleeoonnss  iinn  aa  nnuucclleeuuss  aarree  aattttrraacctteedd  bbyy    

      (a) gravitational force  (b) nuclear force   (c)electrostatic force   (d) magnetic force 

66..      TThhee  iioonniizzaattiioonn  ppoowweerr  iiss  mmaaxxiimmuumm  ffoorr    

      (a)  neutrons                    (b) α- particle       (c) γ- rays         (d) β-particle 

77..      TThhee  hhaallff  lliiffee  ppeerriioodd  ooff  cceerrttaaiinn  rraaddiiooaaccttiivvee  eelleemmeenntt  wwiitthh  ddiissiinntteeggrraattiioonn  ccoonnssttaanntt  00..00669933  ppeerr  

ddaayy  iiss  

      (a)  10 days                   (b) 14 days           (c)  140 days          (d) 1.4 days 

88..      TThhee  rraaddiioo  iissoottooppee  uusseedd  iinn  aaggrriiccuullttuurree  iiss    

       (a)   15P
31                      (b)  15P

32                (c) 11Na 23             (d) 11Na24  

99..      TThhee  aavveerraaggee  eenneerrggyy  rreelleeaasseedd  ppeerr  ffiissssiioonn  iiss    

      (a) 200 eV                     (b) 200 MeV         (c)200 meV            ( d) 200 GeV  

1100..  TThhee  eexxpplloossiioonn  ooff  aattoomm  bboommbb  iiss  bbaasseedd  oonn  tthhee  pprriinncciippllee  ooff    

      (a) uncontrolled fission reaction         (b) controlled fission reaction 

      (c)  fusion reaction                               (d) thermonuclear reaction  

1111..  AAnneemmiiaa  ccaann  bbee  ddiiaaggnnoosseedd  bbyy    

       (a) 15P
31                       (b) 15P

32                 (c) 26Fe59                 (d) 11Na24  

1122..  IInn  tthhee  nnuucclleeaarr  rreeaaccttiioonn    8800HHgg119988  ++  XX  →→        7799AAuu119988    ++  11HH11..  XX  ––ssttaannddss  ffoorr  

       (a) proton                    (b) electron          (c) neutron               (d) deutron 

1133..  IInn  ββ--  ddeeccaayy**  

      (a) atomic number decreases by one     (b) mass number decreases by one 

      (c)  proton number remains the same   (d) neutron number decreases by one 

1144..  IIssoottooppeess  hhaavvee  **  

       (a) same mass number but different atomic number 

       (b) same proton number  and neutron number 

       (c)  same proton number but different neutron number 

       (d) same neutron  number but different proton number 

**  RReeff  bbooookk  ffoorr  mmoorree  aannsswweerr 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

b c c c b b a b b a c c d c 
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1155..  TThhee  ttiimmee  ttaakkeenn  ffoorr  hhaallff  tthhee  rraaddiiooaaccttiivvee  eelleemmeenntt  ttoo  rreedduuccee  ttoo    11//ee  ttiimmeess  iiss  

       (a) half life          (b) mean life          (c) half life / 2               (d) twice the mean life 

1166..  TThhee  hhaallff  lliiffee  ppeerriioodd  ooff  NNaa1133  iiss  1100..11  mmiinnuutteess..  IIttss  lliiffee  ttiimmee  iiss  

      (a) 5.05 minutes    (b) 20.2 minutes   (c) 10.1/0.6931 minutes  (d) infinity 

1177..  PPoossiittiivvee  rraayyss  ooff  tthhee  ssaammee  eelleemmeenntt  pprroodduuccee  ttwwoo  ddiiffffeerreenntt  ttrraacceess  iinn  aa  BBaaiinnbbrriiddggee  mmaassss  

ssppeeccttrroommeetteerr..  TThhee  ppoossiittiivvee  iioonnss  hhaavvee  

     (a) same mass with different velocity        (b) same mass with same velocity 

     (c) different mass with same velocity        (d) different mass with different velocity 

1188..  TThhee  bbiinnddiinngg  eenneerrggyy  ooff  2266FFee5566    nnuucclleeuuss  iiss  

       (a) 8.8 MeV        (b) 88 MeV        (c) 493 MeV               (d) 41.3 MeV  

1199..    TThhee  rraattiioo  ooff  nnuucclleeaarr  ddeennssiittyy  ttoo  tthhee  ddeennssiittyy  ooff  mmeerrccuurryy  iiss  aabboouutt  

      (a) 1.3 x 10 10      (b) 1.3                 (c) 1.3 x 10 13              (d) 1.3 x 10 4   

 

                      9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS 

   

11..  TThhee  eelleeccttrroonn  iinn  tthhee  aattoomm  ooff  aann  eelleemmeenntt  wwhhiicchh  ddeetteerrmmiinnee  iittss  cchheemmiiccaall  aanndd  eelleeccttrriiccaall  

pprrooppeerrttiieess  aarree  ccaalllleedd  

      (a) valence electrons                        (b) revolving electrons  

      (c) excess electrons                         (d) active electrons 

22..      IInn  aann  NN--  ttyyppee  sseemmiiccoonndduuccttoorr,,  tthheerree  aarree    

     (a) immobile negative ions                      (b) no minority carriers 

     (c)  immobile positive ions                        (d)  holes as majority carriers 

33..    TThhee  rreevveerrssee  ssaattuurraattiioonn  ccuurrrreenntt  iinn  aa  PPNN  jjuunnccttiioonn  ddiiooddee  iiss  oonnllyy  dduuee  ttoo    

     (a) majority carriers    (b) minority carriers   (c) acceptor ions  (d) donor ions  

44..    IInn  tthhee  ffoorrwwaarrdd  bbiiaass  cchhaarraacctteerriissttiicc  ccuurrvvee  ,,  aa  ddiiooddee  aappppeeaarrss  aass    

     (a) a high resistance    (b) a capacitor        (c) an OFF switch            (d) an ON switch 

55..    AAvvaallaanncchhee  bbrreeaakkddoowwnn  iiss  pprriimmaarriillyy  ddeeppeennddeenntt  oonn  tthhee  pphheennoommeennoonn  ooff    

     (a) collision                 (b) ionisation         (c) doping                      (d) recombination  

66..    TThhee  ccoolloouurr  ooff  lliigghhtt  eemmiitttteedd  bbyy  aa  LLEEDD  ddeeppeennddss  oonn    

      (a) its reverse bias                   (b) the amount of forward current 

      (c) its forward bias                  (d) type of semiconductor material 

77..    TThhee  eemmiitttteerr  bbaassee  jjuunnccttiioonn  ooff  aa  ggiivveenn  ttrraannssiissttoorr  iiss  ffoorrwwaarrdd  bbiiaasseedd aanndd  iittss  ccoolllleeccttoorr  --bbaassee  

jjuunnccttiioonn  iiss  rreevveerrssee  bbiiaasseedd  ..  IIff  tthhee  bbaassee  ccuurrrreenntt  iinnccrreeaasseedd  ,,  tthheenn  iittss  

      (a) VCE will increase   (b) IC will decrease   (c) IC will increase  (d) VCC will increase   

 

 

15 16 17 18 19 1 2 3 4 5 6 7 

b d c c c a c b d a d c 
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88..    IImmpprrooppeerr  bbiiaassiinngg  ooff  aa  ttrraannssiissttoorr  cciirrccuuiitt  pprroodduucceess  

     (a)  heavy loading of emitter current           (b)distortion in the output signal  

     (c)  excessive heat  at collector terminal     (d) faulty location of load line 

99..    AAnn  oosscciillllaattoorr  iiss    

     (a) an amplifier with  feedback                  (b) a converter of ac to dc   

     (c)  nothing but an amplifier                        (d) an amplifier without  feed back  

1100..  IInn  aa  CCoollppiitttt’’ss  oosscciillllaattoorr  cciirrccuuiitt  

      (a)  a capacitive feedback is used               (b) tapped coil is used  

      (c) no tuned LC circuit is used                    (d) no capacitor is used 

1111..  SSiinnccee  tthhee  iinnppuutt  iimmppeeddaannccee  ooff  aann  iiddeeaall  ooppeerraattiioonnaall  aammpplliiffiieerr  iiss  iinnffiinniittee,,  

       (a) its input current is zero          (b) Its output resistance is high      

       (c) its output voltage becomes independent of load resistance   

       (d) it becomes a current controlled device 

1122..  TThhee  ffoolllloowwiinngg  aarrrraannggeemmeenntt  ppeerrffoorrmmss  tthhee  llooggiicc  ffuunnccttiioonn  ooff    

       (a) AND        (b) OR       (c) NAND   (d) EX OR 

1133..  IIff  tthhee  oouuttppuutt    ((YY))  ooff  tthhee  ffoolllloowwiinngg  cciirrccuuiitt  iiss  11  ,,  tthhee  iinnppuuttss AA,,BB,,CC  mmuusstt  bbee 

       (a)  0  1  0      (b) 1  0  0      (c) 1  0  1       (d) 1  1  0 

 

1144..    AAccccoorrddiinngg  ttoo  tthhee  llaawwss  ooff  BBoooolleeaann  aallggeebbrraa  ,,  tthhee  eexxpprreessssiioonn  ((AA++AABB))  iiss  eeqquuaall  ttoo                                      

        (a)  A      (b) AB       (c) B        (d) 𝐴̅   

1155..    TThhee  BBoooolleeaann  eexxpprreessssiioonn  AABBCC  ccaann  bbee  ssiimmpplliiffiieedd  bbyy  

    

     (a) AB + C     (b) A  . B  . C    (c)   AB + BC +CA   (d) A + B + C 

 

                                      10. COMMUNICATION SYSTEMS 

11..  HHiigghh  ffrreeqquueennccyy  wwaavveess  ffoollllooww  

    (a) the ground wave propagation  (b) the line of sight direction 

     (c) ionospheric  propagation          (d) the curvature of the earth 

22..    TThhee  mmaaiinn  ppuurrppoossee  ooff  mmoodduullaattiioonn    iiss  ttoo  

    (a ) combine two waves of different frequencies 

    (b) acquire wave shaping of the carrier wave        (d) produce side band 

    (c) transmit low frequency information over long distance efficiently 

 

 

8 9 10 11 12 13 14 15 1 2 

b a a a a c a d c c 
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33..      IInn  aammpplliittuuddee  mmoodduullaattiioonn    

a) the amplitude of the carrier wave varies in accordance with the amplitude of the   

modulating signal    

b) amplitude of the carrier wave remains constant 

c) the amplitude of the carrier wave varies in accordance with the frequency of the  

modulating signal     

d) modulating frequency lies in the audio range 

44..    IInn  aammpplliittuuddee  mmoodduullaattiioonn,,  tthhee  bbaanndd  wwiiddtthh  iiss  

      (a) equal to signal frequency                      (b) twice the signal frequency 

      (c) thrice the signal frequency                    (d)  four times the signal frequency 

55..    IInn  pphhaassee  mmoodduullaattiioonn  

     (a)  only the phase of the carrier wave varies  

     (b)  only the frequency of the carrier wave varies  

     (c)  both the  phase and the frequency of the carrier wave varies  

     (d)  there is no change in the frequency and phase of the carrier wave 

66..    TThhee  RRFF  cchhaannnneell  iinn  aa  rraaddiioo  ttrraannssmmiitttteerr  pprroodduucceess  

      (a) audio signals                                                             (b) high frequency carrier waves  

     (c) both audio signal and high frequency carrier waves  (d) low frequency carrier waves   

77..    TThhee  ppuurrppoossee  ooff  ddiivviiddiinngg  eeaacchh  ffrraammee  iinnttoo  ttwwoo  ffiieellddss  ssoo  aass  ttoo  ttrraannssmmiitt  5500  vviieewwss  ooff  tthhee  

ppiiccttuurree  ppeerr  sseeccoonndd  iiss    

a) to avoid flicker in the picture    

b) the fact that handling of high frequency is   easier               

c) that 50 Hz is the power line frequency in India      

d) to avoid unwanted noise in the signals 

88..    PPrriinntteedd  ddooccuummeennttss  ttoo  bbee  ttrraannssmmiitttteedd  bbyy  ffaaxx  aarree  ccoonnvveerrtteedd  iinnttoo  eelleeccttrriiccaall  ssiiggnnaallss  bbyy  tthhee  

pprroocceessss  ooff    

     (a) reflection                (b) scanning            (c) modulation            (d) light variation   
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10. The charge of an oil drop is 12.8  x 10-19 C. Then the no of elementary charges are --  

      Solution:    q= ne   ; n= q/e    = 12.8 x10-19     =     8 

                                                          1.6 x 10-19 

11. An electron with speed of 2.5 x 107m/s suffers a deflection in a magnetic field of 

induction 2 x 10-3 T then the electric field that would give the same deflection is   

      Solution:     V = E/B   ;  E = BV  = 2x 10-3 x 2.5 x 107   =   5x104  V/m 

 

12. The potential difference between the cathode and the target of Coolidge tube is 1.24 x 

105V, then the minimum wavelength of continuous X-rays is _____ 

      Solution:          λmin   = 12400 Ao =  12400  Ao   =      1.24 x 104  Ao     =   0.1 Ao 

                                              V                1.24 x 105                  1.24 x 105 

 

13. Radius of first orbit of hydrogen atom is 0.53Ao then the radius of third orbit is  --- 

      Solution:    :  rn  = n2 x 0.53 Ao ; r3  = 32 x 0.53 Ao =    4.774  Ao 

 

14. The minimum wavelength an X-ray coming out of X-ray tube under a potential 

difference of 1000 volt is ________ 

      Solution:     λmin   = 12,400 Ao =  12,400   =     12.4 Ao 

                                             V               1000 

15. In Millikan’s oil drop experiment, two plates separated by 5 cm in air are at a potential  

of 5V, then the electric field is _________ 

      Solution:      E = V/ d   =  5 / 5 x 10-2      =  100  V/m 

 
       Other Important Problems 

1.  A crystal diffracts monochromatic X – rays. If the angle of diffraction for first order is 

30o, then that for second order will be ________ 

      Solution:                 2dsin ө      = n λ                         step 2:    2d sin ө   =(2) λ  

                                    2d sin 30    = 1 λ                          2d Sin ө   =  2λ 

                                    2d  . ½        =    λ                          Sin ө   = 2λ/2d = 2λ/2 λ = 1 

                                 d = λ                                           ө = sin-1 (1) = 90 o 

2.   The glancing angle of monochromatic X-ray of wavelength 1Ao is 30o. The lattice space 

between the second order reflection is _______ 

      Solution:    :  2dsin ө  = n λ   ; 2dsin 30 = 2 λ  ;  d = λ / sin 30   = 1Ao / ½  =  2x10-10m = 2 Ao 

 

3.   In a Bragg’s spectrometer the glancing angle for the fourth order of spectrum of X-ray 

found to be 30o. What will be the glancing angle for the occurrence of first order 

spectrum? 

      Solution:             2dsin ө4   = n λ    ;  2dsin 30  = 4 λ       ;  2d ½  = 4 λ     ;      d = 4 λ     

          2d sin ө1   =(1) λ ;  sin ө1   = λ/2d       = λ/8 λ   =  1/8 = 0.125  :  θ = sin-1 0.125=7o10’ 
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4.  The ionization potential energy of the hydrogen atom is 13.6 eV. The energy of the 

atom in n=2 state is _________ 

      Solution:       En  =  - 
𝟏𝟑.𝟔

𝒏𝟐   eV   ;   n = 2  ;   E2  =  - 
𝟏𝟑.𝟔

𝟐𝟐    = -3.4 eV 

 

5.   An electron moves through an electric field of intensity 9 x 103 V/m. If the mass of the 

electron is 9.1 x 10-31kg, then the acceleration of electron is _________ 

      Solution:    a =         Ee   =  9 x 103 x 1.6 x 10-19 =    1.6 x 1015 ms-2 

                                       m             9.1 x 10-31  

6. The minimum wavelength of X-rays produced from a Coolidge tube is 0.05 nm. Find the 

operating voltage of the Coolidge tube.              [JJ’’1111]] 

     Solution:     

           λmin   = 12,400 Ao    ∴ V = 12400 X 10-10   =  12400 X 10-10   = 12400 X 10-10   = 24800 V 

                              V                        λmin                        0.05 X 10-9            0.5 X 10-10 

 

                                         Rydberg’s constant R = 1.094 x 107 m-1 

 

      

 

     

Series→ Lyman Balmer Paschen Brackett Pfund 

Formula 𝝂̅ R[1/n12 - 1/n2
2] R[1/n1

2 - 1/n2
2] R[1/n1

2 - 1/n2
2] R[1/n1

2 - 1/n2
2] R[1/n1

2 - 1/n2
2] 

Short  λs n1=1 , n2 = ∞ n1=2 , n2 = ∞ n1=3 , n2 = ∞ n1=4 , n2 = ∞ n1=5 , n2 = ∞ 

[λ = 1/ 𝝂̅ ] 1/R =911.6  Ao 4/R=3656 Ao 9/R=8226 Ao 16/R=14625A0 25/R=22851Ao 

𝝂̅ 1.094 x 107 2.735  x 106 1.215 x 106 6.83 x 105 4.37 x 105 

 

Long  λL 

n1=1 , n2 = 2 

𝟒

𝟑𝑹
 

n1=2 , n2 = 3 

𝟑𝟔

𝟓𝑹
 

n1=3 , n2 = 4 

𝟏𝟒𝟒

𝟕𝑹
 

n1=4 , n2 = 5 

𝟒𝟎𝟎

𝟗𝑹
 

n1=5 , n2 = 6 

𝟗𝟎𝟎

𝟏𝟏𝑹
 

1215Ao 6581 Ao 18803 Ao 40625 Ao 74788 Ao 

Region  ultra violet visible Infra red Infra red Infra red 

www.Padasalai.Net

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2018/02/latest-12th-study-materials-2018.html



XII / Physics / One mark/Adl.

 

 

©A.N @Kanchi Sankara / 2018-19                    89 

Govt. Exam Questions 
1.  De broglie wavelength of electron = 12.27 Ao   =    h           =        h           [ O’10 O’11,M’12] 

                                                                        √𝑽             √𝟐𝐦𝐞𝐕          √𝟐𝐦𝐄 
2.  Wave nature of moving  electron is the basis for electron micro scope.        [ M’10] 

3.  The photon has Zero mass but has energy.                [ M’08,J’08] 

4.  The graph plotted between frequency of radiation and stopping potential is a straight 

line.             [ M’11] 

5.  According to special theory of relativity the only constant in all frames of reference is 

velocity of light.                 [ O’06,M’07,M’09] 

6.  At threshold frequency the stopping potential is Zero.{The Velocity of photoelectron is 

zero]               [ M’06,O’06] 

7. If the radius of third Bohr orbit in hydrogen is r , then the de Broglie wavelength of 

electron in this orbit is  
𝟐𝝅𝒓

𝟑
                      [ M’06] 

8.  Two photons each of energy 2.5 eV are simultaneously incident on the metal surface. If 

the work function of the metal is 4.5 ev then from the surface of the metal--          [ J’06] 

     Ans:   Not a single electron will be emitted  [ since energy of photon less than work function] 

9.  A photon of frequency ν is incident on a metal surface of threshold frequency ν0, the 

kinetic energy of the emitted photo electron is  h(ν- ν0)        [ O’07,8] 

10. When a material particle of rest mass mo attains the velocity of light, its mass becomes 

infinity  (∞)_.                [ O’07] 

11. An electron of mass m and charge e accelerated from rest through a potential of V volt 

then its final velocity is √
𝟐𝑽𝒆

𝒎
                                [ O’08]   

12. Einstein’s photo electric equation is W + ½ m V2
max = hν             [ J’09] 

      Another form :                                                hν- hνo = ½ m V2
max 

13. A photon of energy 2E incident on a photosensitive surface of photoelectric work 

function E. The maximum kinetic energy of photoelectron emitted is –                    [J’11] 

       a) E  b) 2 E  c) 3E   d) 4E              

       Hint: W + ½ m V2
max = hν .  Here E + ½ m V2

max = 2E      ∴   ½ m V2
max = 2E – E  = E 

14. In the photoelectric phenomenon if the ratio of the frequency of the incident radiation 

incident on a photosensitive surface is 1:2:3, The ratio of photoelectric current is – 

      Ans: 1:1:1                            M’12 

15. When the momentum of the particle increases , its de broglie wavelength decreases.         J’12 

7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY 
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16. when an electron is accelerated with potential difference V. Its de Broglie wavelength 

is directly proportional to                 [O’12] 

     a) V                 b) V-1         c) V½         d) V-½ 

17. The number of de Broglie waves of an electron in the nth orbit of an atom is       [M’13] 

     a)  n    b) n-1    c) n+1   d)2n 

18. In the photoelectric effect, a graph is drawn taking the frequency of incident radiation 

along X-axis and the corresponding stopping potential along the Y-axis. The nature of 

the graph is                                                                                                                               J’14 

    a) a straight line passing through origin   

    b) a straight line having positive Y-intercept 

    c) a straight line having negative Y-intercept  

    d) a parabola 

19. The length of the rod placed inside a rocket is measured as 1m by an observer inside the 

rocket which is at rest. When the rocket moves with a speed of 36 x 106 km/hr the 

length of the rod as measured by the same observer is:             M’16 

     a) 0.997 m   b)1.003 m  c) 1 m   d) 1.006 m 

     Frequently Asked Questions 

1. Photo electric effect was discovered by Heinrich Hertz. 

2. Stopping potential depends upon velocity of the fastest electron. 

3. Saturation current is proportional to the intensity of radiation. 

4. Stopping potential is  independent of intensity of light. 

5. When the frequency of incident radiation increases the value of stopping potential    

will increase. 

6. Photoelectric current is directly proportional intensity of incident radiation. 

7. The threshold frequency depends on the photo sensitive material.[ i.e different for 

different metals. 

8. Photo electric current depends on  

a) intensity of incident light     b) frequency of incident light  

c) the potential difference between two plates d) all the above 

9. The maximum KE of the photoelectrons ________ 

          Ans:  Varies linearly with the frequency of incident light  

10. Photon is neither a particle nor a wave. 

11. Photo electric cell converts light energy into electrical energy. 

12. In photo emissive cell cathode is coated with Caesium oxide.[Low work function] 

13. In Newtonian Mechanics, mass, time, length and space were treated as absolute. 
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14. In Einstein’s view, time, mass, length and space are interdependent and are not 

absolute. 

15. Rest energy of a particle of mass mois  moC2. 

16. When a particle of rest mass ‘mo’ attains the velocity of light, its mass becomes 

infinity.  Hint: m= mo       = mo = ∞ 

                                    √ 1-v2/v2       0 

17. Photo electric effect can be explained on the basis of quantum theory. 

18. Electrons having de Broglie wavelength of the order of X-rays can be focused easily 

using electric and magnetic fields.  

19. The resolving power ratio of optical and electron microscope is   1 : 105.       

20. Doughnut shaped electromagnet is used in electron microscope. 

21. Sharp focus depend intensity of magnetic field.    

22. The resolving power of a microscope is limited by the wave length of the radiation.          

23. In electron microscope potential difference required is 60,000 V  (Or) 6 x 104 V, the 

wavelength is about 5 × 10-12 m. 

24. Resolving power of electron microscope is 1,00,000 or 105 times greater than that of 

optical microscope. 

25. Sharp focussing in electron microscope is obtained by adjusting the intensity of 

magnetic fields produced by electro magnets. 

26. Resolving power of electron microscope is inversely proportional to wavelength of 

radiation. 

27. Unit of work function is joule. 

28. Einstein’s photoelectric effect proved that the light is having particle nature.  

29. The resolving power of a microscope is the least distance between two points which 

can be distinguished. 

30. The linear momentum of de Broglie wave is h / . 

31. Einstein’s photoelectric equation can be experimentally verified by Millikan.  

32. In a photo emissive cell , the anode is made up of platinum wire. 

33. Special theory of relativity discards the absolute motion through space and deals with 

objects or observers. 
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    Other Important Questions: 
1. Electrons accelerated in a particle accelerator with a very high velocity acquire   

increased mass. 

2.  When an electron meets its antiparticle position, both of them annihilate and from two 

photons. 

3.  Work done in bringing the fastest electron to rest = kinetic energy of electron. 

      Note:   eV0   =  ½  m v2
max 

4. “The matter is also having dual nature” . This was suggested by de Broglie , based on 

symmetrical property. 

5.   Wave nature of photon:         interference, diffraction, polarisation 

      Particle nature of photon:  emission, absorption, interaction with matter (photo 

electric effect). Light photon has dual nature. 

6.  The energy required to bring the electrons of maximum velocity to rest is eVo 

7.  Newton’s laws are not valid in Non- inertial frames  

8.  Hallwachs demonstrated photoelectric effect experimentally first.  

9.  Light of frequency 1.5 times the threshold frequency is incident on a photosensitive 

material. If the frequency is halved and intensity is double, the photoelectric becomes 

zero  [  frequency is less than threshold frequency ie 0.75 times threshold frequency  ] 

11. The minimum negative (retarding) potential given to the anode for which the photo 

electric current becomes zero is called the cut-off or stopping potential. 

 

     Frequently Asked Problems: 

      Note:            1 eV = 1.6 x 10-19 J                          1 J = 1 /  1.6 x 10-19 eV        

      Eg:      5 eV =  5 x 1.6 x 10-19 J                          8 x 10-19 J       =  8 x 10-19    eV 

                  5 eV  =  8 x 10-19 J                                                            1.6 x 10-19 

                                                                                        8 x 10-19 J     = 5 eV 

01. Threshold frequency of a metal is 3 x 1014 then the work function is------ 

       Solution:   W  = hυ0 = 6.6 x 10 -34
 x 3 x 1014   =  1.98x10-19 J 

 

02. The work function of the metal is 6.626 x 10-19 J. The threshold frequency is – 

       

      Solution:   W = hυo  ; W/h =  υo  ; 6.626 x 10-34/ 6.626 x 10-19  = 1 x  1015 Hz 
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03. The wavelength of proton having frequency of 1.5 x 1013 Hz is   2 x 10-5 m  

      Solution:      C = 𝝊𝝀  ;  λ = C/υ   = 3 x 108/ 1.5 x 1013 = 2 x 10-5m 

 

04. If the momentum of a radiating photon is 3.3x10-29kg ms-1 then its wavelength is ------- 

      Solution:     λ  =  h =  6.6 x 10-34   =   2 x 10-5m 

                         P     3.3 x 10-29       

 

05. The de Broglie wavelength of electron having momentum 3.3 x 10-24 Kg ms-1 is --. 

      Solution:  λ  =    h      =  6.6 x 10-34   =    2 x 10-10    =   2 A0  

                                  p         3.3 x 10-24 

06. The work function of a photoelectric material is 3.3eV. The threshold frequency will be 

equal to _________                            [ M’08] 

    Solution:  W  = h νo  ;  νo  = W/h =  3.3 x 1.6 10-19   =  0.8 x 1015 = 8 x 1014 Hz 

                                                   6.6 x 10-34 

07. The de Broglie wave length of an object of mass 0.03 kg moving with the velocity 20 

m/s  is ----------.  

      Solution:  λ  =   h / mv     =   6.626 x 10-34                      =   1.1 x 10 – 33 m    

                                                        0.03 x 20 

08. The wavelength of electrons accelerated by a potential difference of 60,000 V is about   

      Solution:      λ = 12.27 Ao    = 12.27 x 10-10                  =      5 x 10-12 m 

                          √𝑽              √𝟔𝟎𝟎𝟎𝟎 

 

09. The momentum of photon of wavelength 6600 Ao  is ----- 

      Solution:     λ  =   h   ∴  p = h    =    6.6 x 10-34     = 10-27 Kg m s-1 

                                        P                 λ                6.6 x 10-7 

 

   Other Important Problems: 
01. The frequency of photon having an energy of 413 eV is _________ 

    Solution:      𝝊 =  W     =  413 x 1.6 x 10-19 =   6.6 x 10-17     =    1017 Hz 

                         h           6.6 x 10-34           6.6 x 10-34 

 

02. The wave number of light of radiation of wavelength 5000 A is ________ 

      Solution:    𝝂̅ = 𝟏

𝝀
  =  

𝝂

𝑪
   =    1/ 5000 x 10-10 =  2 x 106m-1 

 

03. Threshold frequency of a metal is 3 x 1013 Hz, then its work function is  -------  

       Solution:      W = hυo  = 6.6 x 10-34 x 3 x 1013 =1.98 x 10-20 ≈ 2 x 10-20 

 

04. De Broglie wavelength of a proton moving with 1/ 15th of velocity of light is ------- 

     Solution:      λ  =  h = 6.6 x 10-34                    =  1.97x 10-14  2 x 10-14m 

                          mv  1.67 x 10-27x 
𝟏

𝟏𝟓
 x 3 x 108 
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05. A light of wavelength 4000 Ao falls on metal surface of work function 2 eV. Then the 

maximum kinetic energy of emitted photon is 1.1 eV 

      Solution:      ½ mV2 = hυ –W  = 3.09 – 2  = 1.1 eV   

  [ Hint:  hυ        = h 
𝑪

𝝀
  = 6.6 x 10-34 x 3 x 108 / 4 x 10-7     =   3.09    ] 

 

06. Threshold frequency of metal is 105 Hz, the frequency of incident light is 2 x 1015Hz 

then the energy of photo electron emitted is 6.625x10-19J 

      Solution:      W = h (υ – υo) = 6.625 x 10-34(2 x 1015- 1 x 1015 ) = 6.6 x 10-19 J 

 

07. The energy of incident UV rays on aluminium metal of work function 4.2 eV is 6.2eV. 

Then the kinetic energy of emitted photoelectron is 3 x 10-19J  

      Solution:      KE = h υ –W = 6.2 – 4.2 = 2 eV  = 2 x 1.6 x 10-19 =    3.2 x 10-19                

                       ≈ 3 x 10-19 J 

08. If the wave length of the electron is 50 x 10-11 m , then the potential difference applied 

is ------ 

      Solution:          λ = 12.27 Ao    =>  √𝑽 =  12.27 x 10-10    =   12.27 x 10-10     = 2.545           

                            √𝑽                       λ           50 x 10-11 

                            ∴ V = (2.545)2     = 6.02 V 

09. If the electron is moving with a velocity of 500 km/s then the de Broglie wavelength is   

    Solution:    λ  =  h    =    6.6 x 10-34                       =     14.5 Ao 

                       mv        9.1 x 10-31 x 500 x 103 

 

10. The momentum of a proton and an alpha particle are equal. The mass of alpha particle 

is four times the mass of proton. The ratio of wave length associated with them is----- 
      Solution:      1 : 1  [Since momentum is equal and h is constant the ratio is 1:1] 

 

11. The frequency of photon of energy 65 eV is ------- 

      Solution:   W =   hυ  ∴  υ  = W  =  65 x 1.6 x 10-19   =  1.57 x 1016 Hz 

            h             6.6 x 10-34 

 

12. If the threshold wavelength of sodium is 6800 Ao , its work function is – 

      Solution:    W =   hυo  = hC     =   6.6 x 10-34 x 3 x 108   =  2.91 x 10-19  J    

                  λ               6800 x 10-10             =  1.819 eV 

 

13. The de Broglie wave length of an electron having K.E of 20ev is 2.75 Ao . 

       Solution:  λ  =   h/ √2mE =  6.6 x 10-34/(√2x9.1 x10-31x 20x1.6x10-19)     
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8. NUCLEAR PHYSICS 

     Govt. Exam Questions 

1.  Isotones: Same number of Neutrons.  

      Ex: 8O16 and   6C14  : 7N14 and 6C13   :  11 Na24 and 10 Ne23                     [ M’11] 

2.  T1/2 = 0.6931 = 0.6931 τ (OR)   τ  =T1/2                                  [ M’08] 

                     λ                                   0.6931 

3.  Energy of Slow neutron:    0 to 1000 eV.                                                   [ J’08]   

                 Thermal neutron:     0.025 eV. 

                        Fast neutron:     0.5 MeV  to 10 MeV. 

4.  1amu= 1.66 x 10-27Kg    ; 1ev = 1.6x10-19 joule ; 1 amu = 931 MeV.    [ J’06,O’06,O’08,J’09] 

5.  The time taken by a radioactive element to reduce to e-1/2 times its original  amount is 

its  mean life period          Solution:   N/No = e-λτ/2 = e-λ(1/2λ)   = e-1/2                                            [J’06]     

                   2                     

      Note: The time taken by a radioactive element to reduce to e-1  (or) 1/e times its 

original amount is its  meanlife . 

      Solution:   N    = No e-λt  →1/e No = No e-λt     ➔ e-1 = e-λt   → λt = 1→ t= 1/λ= τ 

6.  The penetrating power is maximum for gamma rays.              [ O’06] 

7.   13 Al27 + 2He4  →  X +   0 n1            ; X  =   15 P30             [ O’06] 

8.  The particle which exchange between the nucleons and responsible for the origin of 

the nuclear force are mesons.                     [ M’06,J’07,M’09,O’09]  

9.  The fuel used in Kamini [Kalpakkam  mini reactor]  is 92U 233  [  The  only operating reactor 

in the world which uses  92U 233  as a fuel  ]                            [ O’07,O’09] 

10. In the following reaction 7N14 + 0n1 → X + 1H1 the element X is    ---- 6C14            [ M’06] 

11. Which of the following particle is a lepton?                [ M’06] 

      a) electron  b) photon  c) neutron d) π meson 

12. The moderator used in the nuclear reactor is Heavy water           [ M’07] 

13. Particle that has no charge and no rest mass but travels with the velocity of light is 

Photon.              [ O’08] 

14. In the nuclear reaction 4Be9+ X → + 6C12 + 0n1 , X stands for   α-particle [2He4  ]     [ M’10] 

15. Which of the following belongs to Baryon group? 

      a)photon  b)electron  c)pion   d)proton  
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16. The coolant used in the fast breeder reactor is  liquid sodium.                [O’10,S’15] 

17. Arrange α β and γ rays in the increasing order of their ionising power---   

       Ans:  γ ,β ,α                 [M’11] 

18. When mass number increases nuclear density remains constant.                          [J’11] 
Hint: The nuclear density is   1.816 × 1017 kg m−3 which is almost a constant for all the 
nuclei irrespective of its size.  

19. Unit of disintegration Constant[λ] is second-1                [M’12, S’15] 

20. Which of the following is massless and chargeless but carrier of energy and spin? 

     a) Neutrino     b) Muon      c) Pion        d)Kaon               [J’12] 

21. In proton proton cycle four protons fuse together to give                                          [O’12] 

      b) an α paricle, two positrons,two neutrinos and energy of 26.7 Mev. 

22. The radius of the nucleus is 5.2 F. the number of nucleons in the nucleus is            [O’12] 

     a) 52                b)104                c) 64             d)128 

 

  

 

 

 

 

 

 

 

 

             

1. Nucleus was discovered by Earnest Rutherford. 

2. Radio activity was discovered by Henri Becquerel. 

3. Artificial radioactivity was discovered by Irene curie and F.Joliot. 

4. Neutron was discovered by Chadwick. 

5. Nuclear fission was discovered by Otto Hahn and F.Strassman. 

6. Isotopes: Same atomic number (z), different mass number (A) 

(or)same number of protons but different number of neutrons. Ex:  1H1, 1H2 

7. Isobars: Same mass number (A), different Atomic number (z).     Ex:  8O16, 7N16  

8. Isotones: Same number of Neutrons.  

Ex: 8O16 and   6C14  : 7N14 and 6C13   :  11 Na24 and 10 Ne23 
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9. Nuclear forces were explained by Yukawa. 

10. Radius of nucleus R    =  ro A 1/3 

      ro = 1.3 F   = 1.3 x 10-15 m    [1 Fermi = 10-15m] 

11. Nuclear Density = 1.816 x 1017Kg m-3   ; It is constant for all nuclei. 

12. Safe limit of radiation exposure is 250 milli roentgen per week. 

13. Binding Energy per nucleon of Uranium is 7.6 Mev.  

14. Unit of activity is Becquerel. Another unit of Activity is curie. 

15. 1 curie   = 3.7 x 1010  disintegration per second.       

                    = 3.7 x 1010 becquerel. [ 1  becquerel = 1 disintegration per second ]         [M’13] 

                    = activity of one gram of radium. 

16. Nuclear force is 1040 times greater than the gravitational force. 

17. Nuclear force is very strong, if the distance is 10-15 m. 

18. In α – decay, (2He4)       (i) Atomic no. decreases by two  

zXA  →  z-2YA-4 + 2He 4     (ii) Mass no. decreases by four  

19. The energy of primary cosmic ray is 108MeV. 

20. Average number of neutron released per fission of Uranium is 2.5 . 

21. Natural Uranium consists of 99.28% of U238 and 0.72% of U235 

22.  In β-decay (-1e0)             (i) Atomic no. increases by one.(OR) 

zXA → z+1YA + -1e0            Neutron no. decreases by one.(OR) No change in mass number. 

➢ Important equations: 

01.   5B10+ 2He4  → + 7N13* + 0n1                              02.  

03.                                                                          04.   

05.                                                                          06.     

07.                                                                          08.        

      

➢ Nuclear fusion reaction: 

   

    

 

➢  Nuclear fusion reaction: 

        

      

➢   Fission   in hydrogen bomb:  

          

➢   Proton – Proton cycle                                                                M’11 
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➢    Carbon – Nitrogen Cycle :  The following cycle of reactions take place in carbon –  

nitrogen  cycle in which carbon acts as a catalyst. 

       

 

 

 

 

 

        The overall reaction of the above cycle is given as 

 

      

➢   Discovery of neutron:  

 

 

23. Half life period T ½ = 0.6931 / λ      ;  Mean life  τ = 1/ λ 

24. The boiling point of liquid sodium is 10000C. 

25. In the reaction 90Th234   → + 91Pa234  + X ; the particle emitted is β 

26.Half life of neutron is 13 minutes. 

27. One roentgen = 1.6 x 1012  pairs of ions in 1g of air. 

28. when 5B10 is bombarded with neutron α particle is emitted , the residual nucleus is 3Li7 

Note: 5 B10 + 0 n1  →  3Li 7+  2He4  

29. An equation for free neutron decay is  

30. In Carbon Nitrogen-cycle the Catalyst is Carbon. 

31.  If the nuclear density of 1H2 nuclei is 1.816 x 1017  Kg m-3 then nuclear density of 2He4 

nuclei is   1.816 x 1017  Kg m-3    [note: nuclear density is constant for all the nuclei] 

32.  The type of nuclear fusion reaction that takes place in stars and sun is--- 

Ans:  Carbon- Nitrogen and Proton – Proton cycle.  

33. Ratio of C14 and C12 in atmosphere is 1:106. 

34. Radiation exposure is measured by the unit roentgen. 
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35. Electrostatic Oscillator: (i) Cockcroft – Walton (ii)Van de graft generator. 

Energy:  Few million electron volt. 

36. Synchronous accelerator. 

Ex:  Linear accelerator, Cyclotron, betatron, synchrotoron. Energy: 109ev.[Gev] 

37. Which of the following is not a moderator? 

a) Heavy water   b) paraffin    c) Graphite   d) water  

38.  Which can serve as both moderator and coolant? 

Ans: Heavy water. 

39. Energy release per nuclear fusion is 26.7 MeV. 

40. The average energy released per fission is 200 MeV. 

 

Other Important Questions 

1. If the binding energy is large, the nucleus is stable. 

2. Binding Energy Per nucleon = Binding energy of the nucleus  

                                                    Total number of nucleons. 

3. Infinite time is required for the complete disintegration of all the atoms. 

4. U238 is fissionable only by fast neutrons. 

5. In atom bomb U235 in used. 

6. First nuclear reactor was built in 1942 at Chicago USA. 

7. The temperature required to start nuclear fusion is 107 K. 

8. The Explosion of an atom bomb produces the temperature of the order of 50 million 

degree Celsius. 

9. The temperature of the interior of the sun is 1.4x107 K. 

10. Total Energy radiated by Sun = 3.8x1026 joules per second. 

11. The energy released in proton-proton cycle and also is Carbon-Nitrogen  cycle in 26.7 Mev. 

12. Intensity of cosmic rays  :                            (i)Maximum at Poles(90o).                        O’11 

  (ii) Minimum at equators(0o).                     (iii)Constant at : 420 and 900 

13. Intensity of cosmic ray is maximum at a height of 20 Km. 

14. A radioactive substance is allowed to decay for a time equal to its mean life. Then the 

fraction of the element that has decayed is 1/e. 

15. Rest mass of proton = 1836 times the mass of electron.            

16. Half life period inversely proportional to decay constant. 

17. Half life of nitrogen is 10.1 minutes 

18. Half life of carbon-14 (C14) is 5570 Years. 
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19. According to the present view of  the nuclear force, the force  that binds the protons 

and neutrons is not a fundamental force of nature but it is secondary. 

20. Nuclear force acting between (n−n), (p−p) and (n−p). Nuclear force is not electrostatic 

in nature. 

21. Nuclear force is the strongest known force in nature.[ short range force]              O’11 

22. Muons belong to leptons. 

23. The natural radio active gas is radon. 

24. In a nuclear reactor there is a conversion of mass and energy. 

25. Nuclear fusion principle is used in hydrogen bomb.                                  O’11 M’12 

26. Temperature produced by an atom bomb is 50 million degree Celsius. Fusion process is 

carried out in high temperature like 107 K Fuel:  deuteron[1H2 ]& triton[1H3] 

27. Major group of elementary particles are 

     i )  Photons   ii) Leptons   iii) Mesons   iv) Baryons. 

28. In BE/A graph , beyond A = 120 , the binding energy per nucleon is Decreases slowlely. 

29. Which one travel with the velocity of light? 

     a) α – ray  (b) β – ray  ( c) γ – ray  (d)  cathode ray 

30. The exposure of radiation dosage which causes diseases like Leukemia is 100 R(safe 

limit is 250 mR) 

31. Which of the following is the strongest force in nature? 

     a) electrostatic force  (b) gravitational force  (c) nuclear force  (d) Magnetic force 

32. The first instrument to record the visual observations of the tracks of the charged 

particles when they pass through matter is  Wilson Cloud chanper. 

33. Since the atoms of isotopes have identical electronic structure, they  have identical 

chemical properties. 

34.  The particle that has no charge and no rest mass but travels with the velocity of light 

is photon. 
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    Frequently Asked Problems: 

01.The numbers of  α and β particles emitted when an isotope 92U 238 undergoes and 

decays to form 82Pb206 are respectively     8    ,6  .          [ M’07] 

      Solution:      238 - 206 = 32  => (A) ; 8 α decay => 8 * 2He4    = 32 (A) , 16 (Z)   

                          92 – 82   = 10  => (Z) ;  6 β decay => 6 *   -1eo   =  0 (A) , -6 (Z)           

                                                                                                           32(A), 10(Z) .       

2. An element z X A, undergoes 3α  , 4β  decay and change in to Y. Find mass  number(A) , 

Atomic number (Z)   of Y.                  [ J’07,M’08] 

      Solution:     3  α decay  => 3 *  2He4 = 12(A),  6(Z)  decreases. 

                    4  β  decay => 4 *  -1eo   =  0 (A), -4(Z)     

                                                                    12(A), 2(Z)  ; decreases.                                       

                A  =12, Z = 2  ;    Y = z-2YA-12 

03.  92U238   α  ,β          88Rn226 , the number of α  ,β  particles emitted is 3 and 2 .        

 

04. If the nuclear radius is 2.6 x 10-15m, the mass number will be   8   .                       [ J’08] 

      Solution:            R = r0 A1/3     ; A1/3 =2 

                           A1/3= R/ro     = 2.6 x 10-15       = 2    ; A = 23    ;         A = 8 

                                                                        1.3 x 10-15               

05.  A radioactive substance has a half life period of 300 days . The disintegration constant 

is --------                                                M’09] 

      Solution:   T1/2=0.6931/ λ      ; λ = 0.6931/ T1/2  =  0.6931/ 300   =  0.0023/ day          

06.  The mean life of radon is 5.5 days . Its half life is---             [ J’09] 

      Solution:   T ½  = 0.6931 / λ  = 0.6931 τ = 0.6931 x 5.5 = 3.812 ≈ 3.8 days 

 

07. According to law of disintegration N=N0 e-λt , the number of radioactive atoms that   

have been decayed during a time of t is       

        a) N0          b) N                c) N0 – N                       d)  
𝐍𝟎 

𝟐
                                                       [J ‘10] 

08.  Charge of 8O16 nuclei is = …….. 

      Solution:             q = ne   ; =>  8 x 1.6 x 10-16   =          1.28 x 10-18C 

 

09.  A nucleus contains 64 nuclons. The nuclear radius is 5.2 F       

      Solution:   R = r0 A1/3     =1.3 x 10-15  x( 43)1/3
  = 5.2  x  10-15 m = 5.2 F              

 

10.  If the half life of neutron is 13 minutes what is its mean life? 

      Solution:   τ = 1/λ      ;   T1/2=0.6931/ λ      :          = 0.6931 τ  

                       τ =  T1/2/0.6931       = 13 x 60 / 0.6931   = 1125 s 
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11. The nuclear radius of 4Be8  is ----------- 

       Solution:   R = r0 A1/3 = 1.3 x 10-15 x 81/3   =   1.3 x 10-15 x 2     = 2.6 x 10-15  m       

12. The ratio of radii of two nuclei 1:2 . The ratio of mass numer is ----------- 

       Solution:   R = r0 A1/3   ;      R1/ 2R1  =  A 11/3/ A 21/3     ;     A1 : A2   =  1  : 8 

13. The mass defect of certain nucleus is found to be 0.03 amu . Its binding energy is ----- 

       Solution:   BE  = 0.03 x 931   = 27.93 Mev 

11. 7/8 part of the radioactive substance decays in 45 days. Then the half life period of the 

substance is 15 days. 

       Solution:   7/8 = 0.875 = 87.5% decayed in 45 days. 

      Number of half life required for 87.5% decay = [50 +25 +12.5 ] = 3 

      3 half life period = 45 days  ∴    Half life period = 15 days 

11. The half life of radioactive substance is 5 minutes. The amount of substance decayed  
in 20 minutes will be ----- 

       Solution:   Amount decayed after  5 min     = 50 %  

   Amount decayed after 10 mins = 75 %     (50 % +25 %) 

   Amount decayed after 15 mins = 87.5 %  (50 % +25 % +12.5 % ) 

   Amount decayed after 20 mins =   93.75 % (50 % +25 % +12.5 % + 6.25%) 

        ( OR )  N = N0(1/2)n   = 100 (1/2)4  = 100/16  = 6.25      100- 6.25  = 93.75 %     

12. In nuclear fission 0.1 % mass is converted in to energy. The energy released by the 

fission of 1 kg mass will be --------- 

       Solution:     E = mc2  =  0.1/100   x 9 x 1016    =  9  x 1013 J 

13. The percentage of initial quantity of a radioactive element remaining undecayed after 

six half life periods is----- 

       Solution:   Decayed       :  50 % +25 % +12.5 % + 6.25%+ 3.125%+1.5625% =  98.4375% 

                          Undecayed  : 100 - 98.4375  = 1.5625  1.5 % 

14. A radioactive material of mass 40 milligram becomes 5 milligram in 6 years then the 

half life period of the element is----- 

       Solution:   40            20  ; 20         10  ; 10         5   3 half life in 6 years  T1/2  = 2 year 
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 9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS 

    Govt. Exam Questions 

 

01. The condition for oscillator is A=1  (or) β= 1    (or) A β = 1 (or) β =  1/A   with positive 

feed back.                                            β                A                                                   [ M’06,M’07] 

02.    Find the output of this logic circuit                                                                                [ M’07] 

                                      

                       OR Gate                                                                                                                                                              

 

 

 

03. A logic gate which has an output ‘1’, When the inputs are complement to each other is 

EXOR.             [ O’07] 

04. Pentavalent atoms[Donar-N type]:      Bismuth, antimony, Phosphorous, arsenic      [ M’08] 

      Trivalent atoms[Acceptor –P type]:        Aluminium , gallium, indium, boron. 

05. The potential barrier is 0.7 V for silicon, 0.3 V for germanium in PN Junction.           

                   [J’06,O’06 S’15] 

                                                                                                                C                    C 

                                                                                         

                   P                   N                                                                         

06.                                                                                   B                       B 

                                                                                                             

         Fig (i): diode                 Fig (ii)    LED  [ J’07] 

                                                                                                          E                        E 

                                                                                   Fig(iii)               PNP -    Transistor -  NPN 

07. Sinusoidal oscillator: The out put voltage is a sine wave. 

       Eg: Lc oscillator, Rc oscillator, Crystal Oscillator, Colpitt’s oscillator. 

       Non sinusoidal oscillator: Output is square, rectangle wave. Eg: Multivibrator    [ M’09] 

08. The Boolean expression to represent NAND operation is                                    [ J’06] 

09. In the pin configuration of IC 741 , pin 3 represents non-inverting input.     [ M’10,O’14] 

10. The phase reversal between input and output voltage in CE amplifier is 1800. Or  π  [ J’08 O’11] 

11. In a transistor the value of   1  - 1   =  1                        [ M’11] 

                                                         α    β 

Material Forbidden energy gap 

Insulator  

Germanium  

Silicon 

Conductor 

More than 3 ev   

0.7 ev.                                               [ M’06] 

1.1 ev.                               [ M’08,09,O’10] 

Zero                                                   [ M’10] 
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12. A logic gate for which there is an output only when both the inputs are zero is NOR.        [ J’11] 

13.  The following arrangement performs the logic function of --------Gate                       M’12 

  

                                                                  Y = A+B       OR Gate 

 

14. The following arrangement performs the logic function of --------Gate       

Y = AB        AND gate       

15. In a PN junction diode on the side of N but very close to the junction there are ----- 

a) donor atoms       b) acceptor atoms           c) immovable positive ions                     J’12                 

e) immovable negative  ions      

16. In N-type semiconductor  donor level lies             [O’12] 

a) Just below the conduction band         b) Just above the conduction band       

c)   Just below the valance band                 d) just above the valance band 

17. For a transistor connected in common emitter mode the slope of the input 

characteristic curve gives:               [M’13] 

       a)Input impedence b) current gain c) reciprocal of input impedence d) voltage gain 

18. In CE single stage amplifier if the voltage gain at the mid frequency is AM, then the 

voltage gain at the lower cut off frequency is:                                                                 O’13 

 
20.  A (𝐴̅ +B) = ?                M’16 

      a) A        b) B                 c)  AB                        d) A+B 

      Frequently Asked Questions 

1. Resistivity of insulator:              1011 and 1016 Ω m.  

2. Conductivity of semiconductor: 102 mho m-1 

3. The resistivity of semiconductor: 10-2 and 104 Ω m . 

4. Resistance of semiconductor decreases with increase in temperature. 

5. Efficiency of   half wave rectifier is 40.6% , Bridge rectifier is 81.2 % 

6. N-type semiconductor – Pentavalent impurity :Positively charged immobile ion. Free 

electrons are majority charge carriers, Holes are minority charge carriers. 

7. P-type semiconductor –  Trivalent impurity. Holes are majority charge carriers, free 

electrons are minority charge carriers. 

8. In a junction transistor the emitter regoin is heavily doped since, emitter has to 

supply to the base majority carriers. 
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9. In a junction transistor the collector regoin is lightly doped since it has to accept 

majority charge carriers. 

10. OP-AMPS are used in analog computer operation and in timing circuits.  

11.   Current amplification factor (OR)      =         Output current  

                    CCuurrrreenntt  ggaaiinn                                        Input current 

                    In common base current gain       α  =  Ic 

                                                                                        IE 

                    In Common emitter current gain β =   Ic 

                                                                                       IB  

                                                           β  =      α               1   -  1    =  1         α =  β   

                                                                  1- α                α      β                             1+β 

12. The important function of a transistor is amplification. 

13. Zener diodes are used as regulators and are used along with rectifier and filter circuits. 

14. Zener current is independent of applied voltage. 

15. A forward biased diode will act as an ON switch. 

16. Emitter’s main function is to supply Majority charge carriers. 

17. The thickness of the base of a transistor is of the order of 25microns. (25 µm). 

18. The reverse saturation current[or leakage current]  in a PN junction diode is only due to 

minority carriers, which depends on junction temperature. 

19. Amount of impurity to be added to a intrinsic semiconductor is of the order of 100 

ppm. 

20. Bandwidth: The frequency interval between the lower cut off and upper cut off 

frequencies. BW = fu - fL 

21. When LC circuit is used to store energy it is called tank circuit. The frequency of  
oscillation is F   =     1   

                                  2 π√𝑳𝑪 
22. The Boolean Expression for EXOR gate is     

23. De Morgan’s theorem:  (i)                               ii)  

24. OP-AMP consist of 20 Transistors, 11 resistors and one capacitor. 

25. A d.c Voltage or a.c Signal placed on the 

a. inverting input  =  1800 out of phase at the output. 

b. Non-inverting input will be in phase at the output (Zero) . 

26. During the normal operation of a transistor, if its base current is increased then its, 

Ic will increase. 
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27. A logic gate for which a there is ‘Low’ output only when both the inputs are ‘high’ is 

NAND. 

28. In any transistor which of the following is true? 

        a) IB = IE/Ic  (b) Ic - IE + IB   c) IE = IB+Ic  d) Ic - IE + IB 

29. In NPN transistor, CE mode, input impedance is very high.  ri =      ∆VBE 

                                            ∆ IB     VCE 

30. In NPN transistor, CE mode, output impedance is Low.  ro =      ∆VCE 

                                                                                   ∆ IC    IB 

31. In NPN transistor, CE mode, current gain is high β =  ∆ IC 

                                                                                                                                    ∆ IB      VCE 

32. Common emitter configuration has  

       (i)high input impedance (ii)  low output admittance  (iii)  higher current gain. 

33. The gain of the amplifier is constant at mid frequency range. 

34. Pin numbers 1 and 5 of OP-AMP IC  is used for null adjustments. 

35. In CRO the inner surface of the glass tube is coated with graphite. 

36. CRO gives visual representation  of electrical quantities such as voltage and 

frequency. 

37. Multimeter[AVO] measures, Voltage, current and resistance.  

38. A galvanometer can be converted into ohm meter by connecting, a battery  and 

suitable resistance in series. 

39. The “mil” equal to 0.001 inch. 

40. The current gain of common base amplifier is less than one.[ α =  0.95 to 0.99] 

41. The current gain of common emitter amplifier is β =  50 to 300 [maximum 1000]. 

42. A negative feedback is used to improve overall performance of amplifier. 

43. Multivibrator produces rectangular waveform.  

44.  ________is the most widely used method of providing bias and stabilization to a  

transistor.  

    Ans:  Voltage divider biase 

45. Voltage gain of the amplifier with positive feedback is   A 

                                                            1-ßA 

     Aß- Loop gain   , A-feed back ratio 

46. Variations of d.c output voltage as a function of d.c load current is called  Regulation. 

 

Other Important Questions: 
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1. A solid state electronic device mainly consists of a semiconducting material. 

2. Resistivity of semiconductor (10-2 and 104 Ω m) is greater than that of conducting 

material(10−6 – 10−8 Ω m) but less than that of insulator.( 1011 – 1016 Ω m.) 

3. In glass the valence band is completely filled at 0 K. The energy gap between valence 

band and conduction band is of the order of 10 eV.[1.6 X 10-18 J] 

4. A  Zener diode working in the break down region can act as a voltage regulator.  

5. When an   electron in the conduction band recombines with a hole in the valence band 

energy is released. 

6. Zener diode is a reverse biased, heavily doped semiconductor PN junction diode.  

7. The difference of potential from one side of the barrier to the other side is called 

potential barrier. 

8. In forward biased junction diode the voltage at which current starts to increase rapidly 

is known as cut-in voltage or knee voltage. 

9. The output of a half wave rectifier is unidirectional and pulsating. 

10. Percentage of regulation = Vnoload – Vload  x  100 

                                                     Vload 

11. In all transistors, collector rejoin is made physically larger than any other region. 

12. OPAMP is a Linear IC. 

13. In intrinsic semiconductor the number of free electrons and holes are equal.  

14. In input characteristic curve the region between the origin and knee point is called 

saturation region. 

15. Electrons in an intrinsic semiconductor, which move into the conduction band at high 

temperatures are called Intrinsic carrier. 

16. Width of the potential barrier in a PN junction diode depend on Nature of the material 

17. Voltage gain of a RC amplifier depends on the ______over which the amplifier 

operates  

Ans: Frequency  

18. The positive feedback increases the amplifier gain. 

19. The negative feed back reduces the amplifier gain 

20. During the normal operation of a transistor , if its base current is increased then its, 

Ic will increase.  
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21. A d.c. voltage or a.c signal placed on the inverting input will be 180o out of phase at 

the output. 

22. A d.c. voltage or a.c. signal placed on the non-inverting input will be  in phase at the 

output.[i.e phase difference is zero] 

23. At lower cut off frequencies, the gain of the amplifier is 
𝟏

√𝟐
 times of mid frequency 

gain.[ie             ]                          

24. When a number of amplifiers are connected in cascade, the overall voltage gain is 

equal to the product of voltage gain of individual stages. 

25. When a fraction of β of output voltage Vo is fed in to input voltage Vi , the new input 

voltage will be V’i = Vi ± βV’o 

26. Frequency of oscillation in Colpitts oscillator is  

27. What will be the input of A and B for the Boolean expression (A+b). (A.B)  = 1 ? 

Ans: 0,0 

28. An amplifier is a circuit capable of magnifying the amplitude of weak signals. 

 

 

 

      Frequently Asked Problems:                                                 2.7 V 

01. Find the output Voltage across the resistor as shown in the figure. [ M’07] 

     (Silicon diode is used).                               

 Solution:                                                                  

Potential = Total Potential difference – Barrier potential                              180Ω 

                        = 2.7 – 0.7  

                        = 2 V.                                                              

02. In CE Single stage amplifier, the voltage gain at mid - frequency is 10. The voltage gain 

at upper cutoff frequency is 7.07.                                                                                      [ O’06] 

      Solution:   AH = Am     ;   10  =    7.07 

                                √2           √2 
                                                                                                                                                                        100KΩ  

03. The output of the given OP-AMP is  -----      [ J’07]                      10KΩ                                               

       Solution:   Vout = - Rf    x Vin  = -(100) x 0.2.Sin ωt      0.2sinωt 

                                    Rin                     10                                       

                 Vout = - 2 Sinωt 

                                                                                                                Fig: Inverting amplifier 

www.Padasalai.Net

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2018/02/latest-12th-study-materials-2018.html



XII / Physics / One mark/Adl. 

 

©A.N @Kanchi Sankara / 2018-19                    109 

04. The Output voltage of the OP-AMP given below is ---[ O’07] 

       Solution:    

      V = -( V1 + V2)                                            +2 

           = -( 2 - 3)                      

       V = 1 V                                                       -3 

                                                                                                               Fig: Summing amplifier 

 

 

 

 

 

 

 

 

 

 

 

 

 

07. In a common base coniguration of a transistor Ic = 12.5 mA  and IE = 13mA , then the 

base current of the transistor is ----- 

      Solution:   IE = IB + IC    IB = IE – IC   = 13 – 12.5  = 0.5 mA 

 

 

08. The output of the given circuit is ………. 

  

 

 

 

 

 

 

09. In a transistor  β= 40, IB = 25 µA, Ic = ? 

      Solution:         β = Ic      ;Ic = β.IB = 40 X 25 µA 

                                   IB                  = 1000 µA 

                                   Ic = 1 mA. 

 10. The input impedence of a transistor is 1000 ohm and β = 100 then the base to emitter 

voltage required for collector current of 1 mA is --- 

      Solution:   ri =      ∆VBE        VBE = ri  IB =  1000 x 10-5 = 10 mV  { Note: β = IC/IB  ; IB =10-5} 

                                             ∆ IB       
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11. In CE configuration , the IC changes from 2 mA to 4 mA . If VCE  is increased from  5 V to 

10 V, the output admittance must be------ 

      Solution:   ro  =  VCE / IC =  5 / 2 x 10-3   = 2.5 x 10-3 ohm 

 

12. Three amplifier have gain 10 , 50, 80 respectively , when they are connected in cascade 

the overall gain is -------- 

      Solution:     Overall gain = A1  A2  A3   = 10 x 50 x 80 =  40,000   

 

13.  In common emitter transistor circuit , the base current of the transistor is 50 µA and 

the collector current is 25 mA. then the current gain is 500. 

      Solution:   β =   Ic    =  25 x 10-3    =   500 

                                IB           50 x 10-6 

 

14. The gain of the amplifier at the mid frequency is 200. The gain of the amplifier at the 

lower cut off frequency is 141.4 

      Solution: lower cut off frequency  = [1/√2 ] mid frequency = 200 /√2  = 141.4 

 

15. In a transistor the value of α is 0.99 then the value of β is ---- 

      Solution:   β  =      α      =  0.99   =  0.99         =  99 

                                  1- α     1-0.99     0.01  

 

16. In a common base connection α = 0.95, IE = ImA then the value of collector current is -- 

      Solution:   α = Ic     Ic = α  IE = 0.95 x 1 mA 

                             IE               IC    = 0.95 mA                                   ( Germanium Diode)   +6 V 

                                                 

17.  The voltage at B in the figure is :                                                    M’16 

      a) 5.3 V   b) 5.7 V  c) 6.3 V  d) 6V                                                         B 

      2 KΩ 
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10. COMMUNICATION SYSTEM 

 

   Important Formulas: 

1) Channel Width = 2 x Maximum frequency of the modulating signal 

                                          = 2 x (fs)max 

2) Carrier Swing    = 2 x Frequency Deviation  

                                           = 2 x ∆f 

3) Upper side Band Frequency  = fc + fs  

4) Lower side Band Frequency  = fc -  fs  

5) Modulation Factor m = ES/Ec 

6) Amplitude of side Band = mEc/2 

7) Intermediate Frequency = Frequency of local oscillator – Frequency of radio station 

8) fs – Frequency of signal wave    ; fc - Frequency of carrier wave   

9) Es – Amplitude  of signal wave  ; Ec - Amplitude  of carrier wave   

Government Exam Qn: 

1. The radio waves after refraction from different parts of ionosphere on reaching the 

earth are called sky waves.              [ O’06] 

2. The audio frequency range is 20 – 20000 Hz.            [ M’08] 

3. Intermediate frequency is the difference between Oscillator frequency and radio 

frequency. It is equal to 455 KHz for AM receiver.                             [ J’09,J,11] 

4. Intermediate frequency of FM Receiver is 10.7 MHz.              [ O’10, J’12] 

5. In Television blanking pulse is applied to control grid.               [ M’06,O’09,M’11] 

6. In interlaced scanning time taken to scan one line is 64µs =       1         s                     [ J’07] 

      To scan one field is 20 m s.                                                           15625 

7. A modem (modulation and demodulation) is used to convert digital signal into analog 

signal.                     [ M’07,O’09] 

8. Optical fiber works on the principle of total internal reflection.                     [ O’06,M’10] 

9. The first man made satellite is Sputnik                            [ O’07] 

10. Skip distance is the shortest distance between point of transmission and point of 

reception.                  [ O’08] 

Frequently Asked Questions  

11. Space wave propagation is suitable for the waves having frequency above 30 MHz.  

12. Maximum deviation of FM broadcast is 75 KHz. 

13. Tuned Station frequency = Local Oscillator frequency –  455 KHz. 

14. The principle of vidicon Camera is photo conductivity. 

15. In most of the television system, the frame repetition rate (Scanning frequency) is 25 

per second. 
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16. In a 625 line system, transmitting 25 frames per second, the horizontal frequency in 

625 x 25 = 15,625 Hz. 

17.  The front of picture tube is coated with phosphor. 

18. Orbit of Geo stationary satellite is 36,000 Km. 

19. Long distance radio communication is possible through sky wave propagation. 

20. Ground wave propagation is of prime importance for medium and long wave signals. 

21. Modulation factor determines the strength and quality of the transmitted signal. 

22. In TV transmission sound signals are frequency modulated. 

23. In Vidicon camera front side coated with tin oxide back side coated with antimony tri 

sulphide.  

24. How many synchronizing pulses are used for scanning? Ans: Three. 

25. In interlaced scanning, the vertical scanning frequency in 50 fields per second.  

26. In twisted cable, wire is twisted to decreasing external noise. 

27. For the purpose of coupling the transmitter and the receiver to the space link, we use 

Antennas. 

28. During scanning, the scene is scanned …… 

       Ans: in horizontal and Vertical direction simultaneously. 

29. Time taken for vertical scanning :  20 X 10-3  s = 20 ms. 

30. The mechanism involved in sky wave propagation is refraction. 

31. Transmitting antenna converts electrical signal in to electromagnetic energy. 

32. Receiving antenna converts electromagnetic energy in to electrical signal. 

33. Blanking pulse used for TV scanning is High negative potential 

34. In TV transmission, the picture should not be scanned during the return journey of the 

scanning. This is done by Blanking pulse.  

35. The greatest technical problem in analog communication is noise. 

36. Any form of information that has been put into digital form is called Data  

37. In amplitude modulation, only the amplitude of the carrier wave is changed. 

38. The magnitude of both the upper and lower side bands is m/2 times the carrier 

amplitude Ec. 

39. Principle of radar is radio echoes. 

40. As the ionisation density increases for a wave approaching the given layer at an angle, 

the refractive index of the layer is reduced. 

Other Important Questions 

1.  Troposphere extends up to 15Km from the surface of the Earth. 

2. For effective modulation the degree of modulation should not exceed 100%. 

3. Human voice or music, frequency is 300 - 3000 Hz. 

4. If the modulation factor m is equal to unity, then each side band has amplitude equal 

to half of the carrier amplitude. 
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5.  Phase modulation facilitates highest transmission speeds  

6. A signal which can take any value within the given range is analog signal. 

7. Radio waves can be sent from one place to another by  

(i)    Ground wave propagation. 

(ii)     Sky wave propagation 

(iii) Space wave propagation. 

8. The radiation of electrical energy is practicable only at High frequencies.  

9. The propagation of electromagnetic waves depend on the properties of the waves and 

the environment. 

10. Ground wave propagationtakes place when the transmitting and receiving antennas 

are close to the ground. 

11.  The refractive indices of the various layers in the ionosphere vary with respect to 

electron density and the frequency of the incident wave. 

12. The high frequency signals can be sent through thousands of kilometers with 

comparatively small power. 

13. If the modulation factor m is equal to unity, then each side band has amplitude equal 

to half of the carrier amplitude. 

14.  When exposed to light , the resistance of the photoconductive material decreases 

15. In radar receiver, the returning echo pulse appears slightly displaced from the 

transmitted pulse and this displacement is a measure of the range of the target. 

16. Satellite orbiting the earth will be geostationary when it is about 36,000 km away from 

the earth. 

17. The uplink and downlink frequencies in satellite communication have a shift of 2 GHz 

18. The ionosphere contains free electrons, positive and negative ions 

19. Commercial: 

      Up link transmission           : 500 MHz band with near 6 GHz.  

      Down link transmission      : 500 MHz band with near 4 GHz . 

      Actual: 

      Up link transmission           : 5.725  -  7.075 GHz 

      Down link transmission      : 3.4      -   4.8 GHz    

20. Modulation factor m < 1, the amount of carrier amplitude variation is small.  Hence 

the audio signal being transmitted will not be very strong. 

21. When the modulation factor m > 1, distortion is produced in the transmitted wave. 

Hence, the signal wave is not exactly reproduced. 

22. For effective modulation, the degree of modulation should never exceed 100 %. 
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     Frequently Asked Problems  

01. In an AM Super heterodyne receiver, the local Oscillator frequency ( L.O.C) is 1.245 

MHz. The tuned station frequency ( T.S.F) is ________.                                                [ J’06] 

      Solution :   T.S.F =  L.O.F  –   455 

                                           = 1.245 MHZ – 455 KHZ. 

                                         = 1245 KHZ – 455 KHZ. 

                               T.S.F   =   790 KHz 

 

02. If 900 kHz station is tuned, then the local oscillator will have to produce a frequency of 

_______ kHz.                                                                               J,14 

      Solution :   TSF  = LOF – 455 KHz  

                         LOF   = TSF + 455   =  900 + 455  = 1355KHz 

 

03. A 5 MHz sinusoidal carrier wave of amplitude 10mV is modulated by a 5 kHz sinusoidal 

audio signal wave of amplitude 6 mV. Find the lower and upper side band frequencies.   

       

      Solution :   fc = 5 MHz   ; fs = 5 kHz = 5 x 10-3  MHz = 0.005  MHz 

I. Upper side  band = fc + fs = 5 + 0.005  = 5.005 MHz 

II. Lower side band  = fc – fs = 5 -  0.005  = 4.995 MHz 

 

04. A carrier wave of amplitude 10 mV is modulated by a sinusoidal audio signal wave of 

amplitude 6 mV, the modulation factor is  0.6  

      Solution :     Modulation factor =  Signal Amplitude  =  6    =  0.6 

                     Carrier Amplitude   10 

 

05. In an A.M receiver, the local Oscillator frequency is 2750 KHz. The tuned station 

frequency ( T.S.F) is ________.                                                                                             [J ’10] 

      Solution :   T.S.F =  L.O.F  –   455 KHz 

                                          =  2750 – 455  

                                T.S.F  = 2295 KHz 

06. An FM signal has a resting frequency of 105 MHz and highest frequency of 105.03 MHz 

when modulated by a signal. Then the carrier swing is 0.06 MHz .           [ M’09] 
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