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1. A concave lens always produces ______ images. 

 (i)  real   (ii) virtual 

 (iii) magnified (iv) None of these (Score : 1) 

 

2. A zener diode is always operated in ______ bias.  (Score : 1) 

 

3. Momentum of a photon with wavelength λ is ________.  

 (i) hλ   (ii) 
h
λ 

 (iii) 
λ
h   (iv) h + λ (Score : 1) 

 

4. Write down the truth table of a NOR gate.   (Scores : 2) 

 

5. (a) How many electrons constitute an electric charge of – 16 µC ? 

  (i) 1013 (ii) 1014 

  (iii) 1015 (iv) 1012 (Score : 1) 

 (b) An electric dipole is a pair of equal and opposite point charges +q and – q 
separated by a distance r. Write an expression for its dipole moment. (Score : 1) 

 (c) When an electric dipole is subjected to an uniform electric field, what will          
happen ?   (Score : 1) 

 

6. A message signal of frequency 10 kHz and peak voltage 10 V is used to modulate a 
carrier of frequency 1 MHz and peak voltage 20 V. Find the modulation index. (Scores : 2) 

 

7. (a) Resistivity of a conductor depends upon  

  (i) its material (ii) its cross-sectional area 

  (iii) its length (iv) All of the above (Score : 1) 
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1. ˆ¥² ¶‰¯É¶‰ª ̧µ§ÏŸ ̧†ß¯¤°¶Ô¯©²¹ ______ ½ã˜°¡°¹¡¹ „Ê¯¾²Ò². 

 (i)  ¤™¯Ü˜̧™ (ii) £°™»¯ 

 (iii) ª§°¤  (iv) ƒªµ¤¯Ò²£ß (Ÿ¶̧‰¯Ü  : 1) 

 

2. ˆ¥² µŸœÜ •¶¤¯•¸ ½ãªÜÌ°Ô°¾²Ò˜ ̧______ ¡¤Ÿ°§¯—̧. (Ÿ¶̧‰¯Ü  : 1) 

 

3. ˜¥¹‹ µµšÜŒ»¹ λ ‚¤°È²á ˆ¥² ¶ý¯¶È¯—°µú ‚¾¹ ________ ‚—̧. 

 (i) hλ   (ii) 
h
λ 

 (iii) 
λ
h   (iv) h + λ (Ÿ¶̧‰¯Ü  : 1) 

 

4. ˆ¥² NOR ¶‹Ý°µú ½“³Ì ̧¶“¡°à †©²˜²‰.  (Ÿ¶̧‰¯ÜŸ̧  : 2) 

 

5. (a) †½˜ ƒ§‰¸¶½“¯—²‰à ¶üÜÒ¯§¯— ¸ – 16 µC ƒ§‰½̧“°‰¸ ü¯Üî¸ §¢°¾²‰ ? 

  (i) 1013 (ii) 1014 

  (iii) 1015 (iv) 1012 (Ÿ¶̧‰¯Ü  : 1) 

 (b) r ¿‰§Ì°Þ ð°˜° µüÛ²Ò ˜²§»ª²¹ ª°ã¥±˜ª²£¯¤ +q, – q †Ò± 

¶ã¯¤°ú ¸ ü¯Üî²‰à ¶üÜÒ¯— ̧ ˆ¥² ƒ§‰½̧“°‰ ̧ µµ•¶Ô¯à. ¿˜°µú 

µµ•¶Ô¯à µ£¯£ú°œ¸ ˆ¥² Ÿ£ª¯‰»¹ †©²˜²‰. (Ÿ¶̧‰¯Ü  : 1) 

 (c) ˆ¥² ƒ§‰½̧“°‰ ̧ µµ•¶Ô¯à ˆ¥² ¤³—°¶ý¯¹ ƒ§‰½̧“°‰ ̧ ý±Þ•°Þ ªÅ¯Þ 

†Ð² Ÿ¹¢ª°¾²Ò² ?   (Ÿ¶̧‰¯Ü  : 1) 

 

6. 1 MHz ½ý±‰¼ÏŸ°¤²¹ 20 V ã±¾ ̧ ¶ª¯à¶È×²£²á ˆ¥² ‰¯¥»¦°µœ 10 kHz 
½ý±‰¼ÏŸ°¤²¹ 10 V ã±¾ ̧¶ª¯à¶È×²¹ „á ˆ¥² µ£¶æ× ̧Ÿ°‹œ̧Þ „ã¶¤¯‹°Å ̧

¶£¯•²¶§Ý¸ µü¤¸˜°¥°¾²Ò². ¶£¯•²¶§¬Ï ƒÏ•‰¸Ÿ¸ ‰Ê²ã°“°¾²‰. 

       (Ÿ¶̧‰¯ÜŸ̧  : 2) 

 

7. (a) ˆ¥² ª°š»²˜̧ ü¯§‰Ì°µú ¦Ÿ°è°ª°Ý° ¿˜°µú †Ð°µœ ‚½«¤°Å°¥°¾²Ò² ?  

  (i) £Ý±¥°¤§°µœ (ii) ¶Õš˜§ ª°Ÿ¸̃ ±ÜËµÌ 

  (iii) œ±¨µÌ (iv) ƒªµ¤ß¯¹ (Ÿ¶̧‰¯Ü  : 1) 
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 (b) Calculate the current flowing through the following circuit :  

         (Scores : 2) 
 (c) A potentiometer is a device to measure emf of a cell. Explain how the emfs of two 

cells can be compared using a potentiometer. (Scores : 3) 

 

8. (a) Choose the wrong option. 

  (i) Volt = Weber/second (ii) Weber = Henry × Ampere 

  (iii) Joule = Henry × Ampere2 (iv) Volt = Weber × Second (Score : 1) 

 (b) The current in a coil of self inductance 0.1 H varies from 2A to 5A in a time of       
1 ms. Find the induced emf across the coil.  (Scores : 2) 

 

9. (a) Sound waves do not exhibit _______. 

  (i) interference (ii) diffraction 

  (iii) polarisation (iv) reflection (Score : 1) 

 (b) Describe Young’s double slit experiment to determine bandwidth of the 
interference pattern.   (Scores : 4) 

OR 

 (a) The intensity of scattered light I in Rayleigh scattering is proportional to _______ 

        (Score : 1) 

 (b) Explain the diffraction pattern obtained due to a single slit and represent 
graphically the variation of intensity with angle of diffraction. (Scores : 4) 

 

10. (a) Define half life period of a radioactive nucleus. Write down the relation 
connecting half life period and mean life.  (Scores : 2) 

 (b) Define 1 amu. Calculate its energy equivalent in MeV. (Scores : 2) 
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 (b) ˜¯µ© ‰¯—°Å°¥°¾²Ò ŸÜ‰»³È°§³µ“ ˆ©²‰²Ò ‰¦Ê¸ ‰Ê²ã°“°¾²‰ :  

 
       (Ÿ¶̧‰¯ÜŸ̧  : 2) 
 (c) ˆ¥² µŸß°µú ƒ.†¹.†ý.̧ ‰Ê²ã°“°¾²Ò˜°œ²á „ã‰¥—£¯— ̧

µã¯ÈÏ¶¬»¯£±ÝÜ. ˆ¥² µã¯ÈÏ¶¬»¯£±ÝÜ „ã¶¤¯‹°Å¸ ¥Ê ̧ µŸß²‰¨²µ“ 
ƒ.†¹.†ý²‰à ˜¯¥˜£»¹ µüÛ²Òµ˜Äµœµ¤Ò¸ ª°«š±‰¥°¾²‰. 

        (Ÿ¶̧‰¯ÜŸ̧  : 3) 
 
8. (a) µ˜Ý¯¤ ˆ¯ã̧¬Ï µ˜¥µÇ“²¾²‰. 
  (i) ¶ª¯àÈ¸ = µª¡Ü/µŸ¾ú ¸ (ii) µª¡Ü = µ®Ï¦° × ‚Ø¤Ü 
  (iii) ×³à = µ®Ï¦° × ‚Ø¤Ü2 (iv) ¶ª¯àÈ¸ = µª¡Ü × µŸ¾ú ¸  
        (Ÿ¶̧‰¯Ü  : 1) 
 (b) µŸÞý ̧ ƒÏ•‰Ý̧ÏŸ¸ 0.1 H ‚¤ ˆ¥² ‰Ø°Å²¥²¨°µ§ ‰¦Ê¸  1 ms 

Ÿ£¤¹µ‰¯Ê ̧2A ¤°Þ œ°Ò²¹ 5A ¤°¶§¾ ̧„¤¥²Ò². ‰Ø°Å²¥²¨°Þ „Ê¯¤ 

ƒÏ•»³Ÿ¸•¸ ƒ.†¹.†ý.̧ ‰Ê²ã°“°¾²‰.  (Ÿ¶̧‰¯ÜŸ̧  : 2) 
 
9. (a) «ì ˜¥¹‹Äà  _______ ‰¯—°¾²Ò°ß. 
  (i) ƒúÜý¦ÏŸ¸ (ii) •°½ý¯ÀÏ 
  (iii) ¶ã¯¨µµ¦¶Ÿ¬Ï (iv) ¦°ý¸̈ ÀÏ (Ÿ¶̧‰¯Ü  : 1) 
 (b) ƒúÜý¦ÏŸ ̧ã¯¶Ý—°µú ¡¯Ï•ª̧°•Ì̧ ̧‰Ê²ã°“°¾²Ò˜°œ²á ¤¹‹Ÿ̧ ̧

•¡°à å°Ý¸ ã¥±À—¹ ª°«š£¯¤° ª°ª¥°¾²‰. (Ÿ¶̧‰¯ÜŸ̧  : 4) 
¿µßÃ°Þ 

 (a) ¦¯¶§¤ ̧ ª°Ÿ¥—Ì°Þ ½ã‰¯«Ì°µú ª°Ÿ¥— ˜±½ª˜ I _______ œ¸ 

‚œ²ã¯˜°‰£¯—̧.   (Ÿ¶̧‰¯Ü  : 1) 
 (b) Ÿ°¹‹°à Ÿ§̧°Ý¸ £³§£²Ê¯‰²Ò •°½ý¯ÀÏ ã¯¶Ý—°µœ¾²¦°Å ̧ª°«š£¯¤° 

ª°ª¥°¾²‰. •°½ý¯ÀÏ ¶‰¯—°œœ²Ÿ¥°Å²á ½ã‰¯« ˜±½ª˜¤²µ“ 

ª»˜°¤¯œ¹ ‰¯—°¾²Ò ˆ¥² ½‹¯ý¸ ª¥¤¾̧²‰. (Ÿ¶̧‰¯ÜŸ̧  : 4) 
 
10. (a) ˆ¥² ¶¦•°¶¤¯ ‚ê±ª ̧œ»³‰ÿ°¤Ÿ°µ§ ®¯ý ̧µµ§ý ̧ã±¥°¤•¸ œ°Üâü°¾²‰. 

®¯ý ̧µµ§ý ̧ã±¥°¤•²¹ £±Ï µµ§ý²¹ ˜Ù°Þ ¡œ›̧°Ô°¾²Ò Ÿ£ª¯‰»¹ 

†©²˜²‰.   (Ÿ¶̧‰¯ÜŸ̧  : 2) 
 (b) 1 amu †Ò¯Þ †µÐÒ ̧œ°Üâü°¾²‰. ˜Ì²§»£¯¤ ƒ·Üî¹ MeV ¤°Þ 

‰—¾¯¾²‰.   (Ÿ¶̧‰¯ÜŸ̧  : 2) 
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11. Photoelectric current does not depend on energy of the radiation, but on its intensity. 
Explain.     (Scores : 2) 

 

12. (a) Speed of light in glass is 2 × 108 m/s. Refractive index of glass is ______. (Score : 1) 

 (b) For an equilateral prism made of a material of refractive index 2, find the angle 
of minimum deviation for a ray of monochromatic light.  (Scores : 2) 

 (c) Draw the ray diagram of a simple microscope that uses a single convex lens. 
Derive an expression for its linear magnification. (Scores : 3) 

 

13. (a) A dielectric slab is placed between the plates of a parallel plate capacitor. Its 
capacitance 

  (i) becomes zero (ii) remains the same 

  (iii) decreases (iv) increases (Score : 1) 

 (b) Derive an expression for energy stored in a capacitor. (Scores : 4)   

 

14. (a) At resonance, in an LCR circuit, the emf and current are 

  (i) in phase  

  (ii) out of phase 

  (iii) having a phase difference of π/2 

  (iv) having a phase difference of π/6   (Score : 1) 

 (b) In the following circuit, find the value of V.   

                  (Scores : 2) 

OR 
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11. ¶ý¯¶È¯ƒ§‰½̧“°‰¸ ‰¦Ê ̧ ½ã‰¯«Ì°µú „·ÜîÌ°µœ¤ß, £¦°Å ̧

˜±½ª˜µ¤¤¯—̧ ‚½«¤°¾²Ò˜̧. ª°«š±‰¥°¾²‰. (Ÿ¶̧‰¯ÜŸ̧  : 2) 
 
12. (a) ‹ÿ̄ æ°§³µ“¤²á ½ã‰¯«Ì°µú ¶ª‹˜  2 × 108 m/s ‚µ—Ã°Þ ‹ÿ¯æ°µú 

¦°½ý¯ê±ª¸ ƒÏ•‰¸Ÿ¸ ______ ‚—̧.  (Ÿ¶̧‰¯Ü  : 1) 

 (b) ¦°½ý¯‰Ý̧±ª ̧ ƒÏ•‰Ÿ̧¸ 2 ‚¤°È²á £Ý±¥°¤Þ „ã¶¤¯‹°Å¸ 

„Ê¯¾°¤°È²á ˆ¥² Ÿ£¢²× ½ã°ŸÌ°§³µ“ ŸÆ¥°¾²Ò ˆ¥² ¶£¯¶—¯-

¶½‰¯£¯Ý°‰ ̧ ½ã‰¯« ¥«£̧°¤²µ“ ‚¹‹°à ˆ¯ý¸ £°œ°£¹ •±ª°¶¤¬Ï            

‰—¾¯¾²‰.    (Ÿ¶̧‰¯ÜŸ̧  : 2) 
 (c) ˆ¥² ¶‰¯Éµª‰¸Ÿ¸ µ§ÏŸ ̧ „ã¶¤¯‹°Å ̧ œ°ÜÙ°Å Ÿ¯›¯¥— 

Ÿ³À£̧šÜ«°œ°¤°§³µ“ ½ã‰¯« ¥«£̧°¤²µ“ ã¯˜ ª¥Å² ‰¯—°¾²‰. 

¿˜°µú §±œ°¤Ü £¯ù°ý°¶¾¬œ¸ ˆ¥² Ÿ³½˜ª¯‰»¹ ¥³ã±‰¥°¾²‰. 

        (Ÿ¶̧‰¯ÜŸ̧  : 3) 
 
13. (a) ˆ¥² ã¯¥§Þ ¶ãÿÝ ̧ ‰Ô¯Ÿ°Ý¦°µú ¶ãÿÝ²‰à¾°“¤°Þ ˆ¥² µµ•ƒ§‰½̧“°‰ ̧

ã¯¨° ªÅ¯Þ ¿˜°µú ‰Ô¯Ÿ°ÝÏŸ°œ ̧†Ð ̧Ÿ¹¢ª°¾²¹ ? 
  (i) ã³×»£¯¤° ˜±¥²Ò² (ii) ª»˜»¯Ÿ£²Ê¯‰°ß 
  (iii) ‰²¦¤²Ò² (iv) ‰³“²Ò² (Ÿ¶̧‰¯Ü  : 1) 
 (b) ˆ¥² ‰Ô¯Ÿ°Ý¦°Þ Ÿ¹¢¥°¾µÔÈ°¥°¾²Ò „·ÜîÌ°œ ̧ ˆ¥² Ÿ£ª¯‰»¹ 

¥³ã±‰¥°¾²‰.   (Ÿ¶̧‰¯ÜŸ̧  : 4)   
 
14. (a) ¦µŸ¯—ÏŸ°§°¥°¾²Ò ˆ¥² LCR ŸÜ‰»³È°µ§ ƒ.†¹.†ý²¹. ‰¦Ê²¹ 

˜Ù°Þ ________ 
  (i) ˆ¶¥ ¶ýŸ°Þ ‚—̧  
  (ii) ˆ·È ̧ˆ¯ý¸ ¶ýŸ°Þ ‚—̧ 

  (iii) ¶ýŸ°Þ  π/2 ª»˜»¯Ÿ£²Ê¸ 

  (iv) ¶ýŸ°Þ π/6 ª»˜»¯Ÿ£²Ê¸   (Ÿ¶̧‰¯Ü  : 1) 
 (b) ˜¯µ© ‰¯—°Å°¥°¾²Ò ŸÜ‰»³È°µ§ V ‰Ê²ã°“°¾²‰ :   

 
        (Ÿ¶̧‰¯ÜŸ̧  : 2) 

¿µßÃ°Þ 
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 (a) In a circuit carrying an ideal coil with negligible resistance, the power dissipated 
is _______.   (Score : 1) 

 (b) In the following circuit, find the impedance.   

     (Scores : 2) 

 

15. Explain hysteresis and draw hysteresis curve for a ferromagnetic substance. (Scores : 3) 

 

16. Choose the appropriate values for X-rays from the given table.  

Wave Length Frequency   

1 mm  3 × 1017 Hz  

1 µm 3 × 108 Hz  

1 nm 3 × 1021 Hz (Scores : 2) 

 

17. (a) Unit of  wave number is 

  (i) Hz  (ii) eV 

  (iii) m  (iv) m–1 (Score : 1) 

 (b) Energy of ground state of hydrogen atom is – 13.6 eV. What is its ionisation 
potential ?    (Scores : 2) 

 

18. The current amplification factor for CB configuration of a transistor is 0.9. Find out the 
current amplification factor for CE configuration.  (Scores : 3) 
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 (a) œ°æ¯¥ ½ã˜°¶¥¯›£²á ˆ¥² µ†•°¤Þ ‰Ø°Å²¥²¨°Þ œûµÔ“²Ò ãªÜ 
_______ ‚—̧.   (Ÿ¶̧‰¯Ü  : 1) 

 (b) ˜¯µ© ‰¯—°Å°¥°¾²Ò ŸÜ‰»³È°µ§ ƒ¹ã°•ÏŸ ̧‰Ê²ã°“°¾²‰. 

    (Ÿ¶̧‰¯ÜŸ̧  : 2) 

 

15. ®°è¥±Ÿ°Ÿ ̧†Ò¯µ§µÐÒ ̧ª°«š±‰¥°¾²‰. ˆ¥² µý¶¦¯£¯‹œ̧Ý°‰¸ ãš¯Ü˜™̧-

Ì°µú ®°è¥°Ÿ°Ÿ¸ ‰Üª ̧ª¥¤¾̧²‰.   (Ÿ¶̧‰¯ÜŸ̧  : 3) 

 

16. ˜¯µ© ‰¯—°Å°¥°¾²Ò ãÈ°‰¤°Þ œ°Ò²¹ X-¶¦¤¸¾ ̧ ¿œ²¶¤¯×»£¯¤ª 

µ˜¥µÇ“²¾²‰.     

˜¥¹‹ µµšÜŒ»¹ ‚ª´Ì°  

1 mm  3 × 1017 Hz  

1 µm 3 × 108 Hz  

1 nm 3 × 1021 Hz (Ÿ¶̧‰¯ÜŸ̧  : 2) 

 

17. (a) ¶ªª¸ œØ¦°µú ¤³—°Ý¸ †Ð¯—̧ ? 

  (i) Hz  (ii) eV 

  (iii) m  (iv) m–1 (Ÿ¶̧‰¯Ü  : 1) 

 (b) µµ®½•×Ï ‚ÝÌ°µú ½‹·Ê ̧ ¶èÝ°µ§ „·Üî¹ – 13.6 eV ‚µ—Ã°Þ 

¿˜°µú ¿¤µµ—¶Ÿ¬Ï µã¯ÈÏ¬»Þ †½˜¤¯— ̧? (Ÿ¶̧‰¯ÜŸ̧  : 2) 

 

18. CB ¶‰¯Éý°‹¶¦¬œ°§²á ˆ¥² ½“¯ÏŸ°è¦°µú ‰¦Ê ̧‚¹ãÿ°ý°¶¾¬Ï ý¯êÜ 

0.9 ‚—¸. CE ¶‰¯Éý°‹¶¦¬œ°§²á ¿˜°µú ‰¦Ê¸ ‚¹ãÿ°ý°¶¾¬Ï ý¯êÜ 

‰Ê²ã°“°¾²‰.   (Ÿ¶̧‰¯ÜŸ̧  : 3) 
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19. (a) An electric charge q is moving with a velocity ν in the direction of a magnetic 
field B. The magnetic force acting on the charge is 

  (i) qνB (ii) zero 

  (iii) 
q

 νB (iv) 
ν

 qB (Score : 1) 

 (b) Starting from Biot-Savart law, obtain an expression for the magnetic field at an 
axial point of a circular coil carrying current. (Scores : 4) 

OR 

 (a) An ammeter is a current measuring device which is always connected in ______ 
in an electric circuit.   (Score : 1) 

 (b) Describe a cyclotron and obtain an expression for cyclotron frequency. (Scores : 4) 

_________ 
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19. (a) ˜±½ª˜ B ‚¤°È²á ˆ¥² ‰¯Ð°‰ £ö§Ì°µú ¿¶˜ š°«¤°Þ, ν †Ò 

½ã¶ª‹Ì°Þ ü§°Å²µ‰¯Ê°¥°¾²Ò q †Ò µµªš»²˜ ü¯Üî°Þ 

¿œ²¢ªµÔ“²Ò ‰¯Ð°‰¡§¹ †½˜¤¯—̧ ? 
  (i) qνB (ii) ã³×»¹ 

  (iii) 
q

 νB (iv) 
ν

 qB (Ÿ¶̧‰¯Ü  : 1) 

 (b) ¡¶¤¯È¸-Ÿ¯ª¯ÜÈ ̧ œ°¤£Ì°Þ œ°Ò²¹ ˜²“Ä°, ‰¦Ê² ª®°¾²Ò ˆ¥² 

ª´Ì¯‰¯¥ ‰Ø°Å²¥²¨°µú ¿Å²˜Ê°§²á ˆ¥² ¡°Ñ²ª°µ§ ‰¯Ð°‰ 

£ö§ ˜±½ª˜¤¾̧ ̧ˆ¥² Ÿ£ª¯‰»¹ ¥³ã±‰¥°¾²‰. (Ÿ¶̧‰¯ÜŸ̧  : 4) 

¿µßÃ°Þ 

 (a) ‰¦Ê ̧ ¿¨¾²Ò˜°œ²á ˆ¥² „ã‰¥—£¯¤ ¿Ù±ÝÜ †ß¯¤¸¶Ô¯©²¹ 

ŸÜ‰»³È°Þ ______ ‚¤¯— ̧Œ“°Ô°¾²Ò˜̧. (Ÿ¶̧‰¯Ü  : 1) 

 (b) ˆ¥² µµŸ¶‰ÿ̄ ¶½“¯—²¹ ¿˜°µú ½ãªÜÌœª²¹ ª°«š£¯¤° ª°ª¥°¾²‰. 

µµŸ¶‰ÿ̄ ¶½“¯É ½ý±‰¼ÏŸ°¾ ̧ˆ¥² Ÿ£ª¯‰»¹ ¥³ã±‰¥°¾²‰. (Ÿ¶̧‰¯ÜŸ̧  : 4) 

_________ 
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