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¸üÖê»Ö ®ÖÓ. 

Roll No.  
 

 

 

¾µÖÖ¾ÖÆüÖ×¸üÛú ³ÖÖî×ŸÖÛúß 
(ÃÖî̈ üÖ×®ŸÖÛú) 

APPLIED PHYSICS 

(Theory) 
 

×®Ö¬ÖÖÔ×¸üŸÖ ÃÖ´ÖµÖ  : 3 ‘ÖÓ™êü ] [ †×¬ÖÛúŸÖ´Ö †ÓÛú  : 60 

Time allowed : 3 hours ] [ Maximum Marks : 60 

 

×®Ö¤ìü¿Ö    ::::    ÃÖ³Öß ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ … 
Instructions : Attempt all questions. 

 

1. (†) ‹Ûú ×²Ö®¤ãü †Ö¾Öê¿Ö Ûêú ÛúÖ¸üÞÖ ×ÛúÃÖß ×²Ö®¤ãü ¯Ö¸ü ×¾ÖªãŸÖ ×¾Ö³Ö¾Ö ¿Ö²¤ü Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ¤üß×•Ö‹ ŸÖ£ÖÖ ‡ÃÖÛúß S.I. 
‡ÛúÖ‡Ô ×»Ö×ÜÖ‹ … ×ÛúÃÖß ×²Ö®¤ãü ×¾ÖªãŸÖ †Ö¾Öê¿Ö Ûêú ×»ÖµÖê ‡ÃÖÛêú ÃÖæ¡Ö Ûúß Ã£ÖÖ¯Ö®ÖÖ Ûúß×•Ö‹ …   6 

†£Ö¾ÖÖ 

  ‹Ûú ¬ÖÖ×Ÿ¾ÖÛú ÝÖÖê»ÖÖ ×•ÖÃÖÛúß ×¡Ö•µÖÖ 60 ÃÖê.´Öß. Æîü, ÛúÖê 1500 V ×¾Ö³Ö¾Ö ŸÖÛú †Ö¾Öê×¿ÖŸÖ ×ÛúµÖÖ ÝÖµÖÖ Æîü … 
ÝÖÖê»Öê ¯Ö¸ü (i) Ûãú»Ö †Ö¾Öê¿Ö ŸÖ£ÖÖ (ii) ‹Ûú×¡ÖŸÖ ×¾ÖªãŸÖ ‰ú•ÖÖÔ Ûúß ´ÖÖ¡ÖÖ Ûúß ÝÖÞÖ®ÖÖ Ûúß×•Ö‹ …   

 Series : SSO/1 105/1

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 4 Æïü … 
• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öȩ̂ ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …  
• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 4 ¯ÖÏ¿®Ö Æïü …  
• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …  
• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê 

×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî̧ üÖ®Ö ¾Öê 
ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …  

• Please check that this question paper contains 4 printed pages. 

• Code number given on the right hand side of the question paper should be written on the 

title page of the answer-book by the candidate. 

• Please check that this question paper contains 4 questions. 

• Please write down the Serial Number of the question before attempting it. 

• 15 minute time has been allotted to read this question paper. The question paper will be 

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 

question paper only and will not write any answer on the answer-book during this period. 

ÛúÖê›ü ®ÖÓ. 
Code No.  

���� 
¯Ö¸üßõÖÖ£Öá ÛúÖê›ü ÛúÖê ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü 
¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book. 
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 (²Ö) ‘“Öã́ ²ÖÛúßµÖ õÖê¡Ö ŸÖß¾ÖÎŸÖÖ’, ‘“Öã́ ²ÖÛúßµÖ †×³Ö¾ÖÖÆü ‘Ö®ÖŸ¾Ö’ ŸÖ£ÖÖ ‘“Öã́ ²ÖÛú¿Öß»ÖŸÖÖ’ ¯Ö¤üÖë ÛúÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ    
Ûúß×•Ö‹ … ‡®ÖÛúß S.I. ‡ÛúÖ‡µÖÖÑ ×»Ö×ÜÖ‹ …  5 

 (ÃÖ) ‘Ge’ ŸÖ£ÖÖ ‘Si’ Ûúß ¯Ö¸ü´ÖÖ×Þ¾ÖÛú ÃÖÓ̧ ü“Ö®ÖÖ‹Ñ ×“Ö¡Ö «üÖ¸üÖ ¤ü¿ÖÖÔ‹Ñ … ‡®ÖÛúÖê P-¯ÖÏÛúÖ¸ü ŸÖ£ÖÖ N-¯ÖÏÛúÖ¸ü ÛúÖ 
†¬ÖÔ“ÖÖ»ÖÛú ÛîúÃÖê ²Ö®ÖÖµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü ? 4  

 (a) Define the term electric potential at a point due to a point electric charge. Write 

its S.I. unit. Establish a relation for it due to a point electric charge. 

OR 

  A metallic sphere of radius 60 cm is charged to a potential of 1500 V. Calculate : 

  (i) total charge on the sphere, and 

  (ii) electrical energy stored on the sphere. 

 (b) Define the terms : ‘Magnetic field strength’, ‘Magnetic flux density’ and 

‘Permeability’. Write their S.I. units. 

 (c) Draw the atomic structures of ‘Ge’ and ‘Si’ atoms. How can these be made                

P-type and N-type semi-conductors ? 

 

2. (†) “Öã́ ²ÖÛúßµÖ õÖê¡Ö ´Öë ÝÖ×ŸÖ´ÖÖ®Ö ×²Ö®¤ãü †Ö¾Öê¿Ö ¯Ö¸ü »ÖÝÖÖ ²Ö»Ö ×Ûú®Ö-×Ûú®Ö ‘Ö™üÛúÖë ¯Ö¸ü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖÖ Æîü ? ‡ÃÖ ²Ö»Ö 
ŸÖ£ÖÖ ‘Ö™üÛúÖë Ûêú ²Öß“Ö ÛúÖ ÃÖæ¡Ö ×»Ö×ÜÖ‹ … ‡ÃÖ ²Ö»Ö Ûúß ×¤ü¿ÖÖ –ÖÖŸÖ Ûú¸ü®Öê Ûêú ×»ÖµÖê ¯ÖÏµÖÖêÝÖ ´Öë »ÖÖ‹ •ÖÖ®Öê ¾ÖÖ»Öê 
×®ÖµÖ´Ö ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ …  5 

†£Ö¾ÖÖ 

  ×¾ÖªãŸÖ-¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÃÖß¬Öê “ÖÖ»ÖÛú ÛúÖê ‹Ûú ÃÖ´ÖÖ®Ö 1.0 × 10–3T “Öã́ ²ÖÛúßµÖ õÖê¡Ö ŸÖß¾ÖÎŸÖÖ ´Öë õÖê¡Ö Ûêú ÃÖÖ£Ö 
30° ÛúÖêÞÖ ¯Ö¸ü ¸üÜÖÖ ÝÖµÖÖ Æîü … µÖ×¤ü “Öã́ ²ÖÛúßµÖ õÖê¡Ö ´Öë “ÖÖ»ÖÛú Ûúß »Ö´²ÖÖ‡Ô 2.0 m ÆüÖê ŸÖ£ÖÖ ‡ÃÖ´Öë ¯ÖÏ¾ÖÖ×ÆüŸÖ  
¬ÖÖ¸üÖ 0.8A ÆüÖê, ŸÖÖê ˆÃÖ ¯Ö¸ü »ÖÝÖê ²Ö»Ö Ûúß ´ÖÖ¡ÖÖ Ûúß ÝÖÞÖ®ÖÖ Ûúß×•Ö‹ …  

 (²Ö) ‘¸êü×›üµÖÖê ÃÖ´ÖÃ£ÖÖ×®ÖÛú’ ŒµÖÖ ÆüÖêŸÖê Æïü ? ‡®ÖÛêú ×Ûú®Æüà “ÖÖ¸ü ˆ¯ÖµÖÖêÝÖÖë ÛúÖ ×¾Ö¾Ö¸üÞÖ ¤üß×•Ö‹ …  6 

 (ÃÖ) P-N •ÖÓŒ¿Ö®Ö ŒµÖÖ ÆüÖêŸÖÖ Æîü ? ‡ÃÖÛúÖê †ÝÖÏ×¤ü×¿ÖÛú ŸÖ£ÖÖ ¯Ö¿“Ö×¤ü×¿ÖÛú ²ÖÖµÖÃÖÖë ¯Ö¸ü »ÖÝÖÖ‹ •ÖÖ®Öê ¯Ö¸ü ‡ÃÖÛúÖ 
¾µÖ¾ÖÆüÖ¸ü ÛîúÃÖê ÆüÖêŸÖÖ Æîü, ¯Ö×¸ü¯Ö£Ö ×“Ö¡ÖÖë «üÖ¸üÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … †Ö¾Öê¿Ö ÛúÞÖÖë Ûêú ÝÖ×ŸÖ´ÖÖ®Ö ÆüÖê®Öê Ûúß ×¤ü¿ÖÖ ÛúÖê 
†Ó×ÛúŸÖ Ûúß×•Ö‹ …   4 

 (a) On what factors does the force experienced by a moving point charge inside a 

magnetic field depend ? Write the relation for this force experienced in terms of 

these factors. State the law which is used to know the direction of this force. 

OR 

  A current carrying straight conductor is placed at an angle of 30° to an uniform 

magnetic field of strength 1.0 × 10
–3

 T. The length of the conductor inside the 

magnetic field is 2 m and the current through it is 0.8 A. Calculate the magnitude 

of the force experienced by the conductor. 



105/1 3 [P.T.O. 

 (b) What are ‘radio-isotopes’ ? Write their any four uses. 

 (c) What is a P-N junction ? Explain its action and behaviour under forward and 

reverse biasings by drawing circuit diagrams. Indicate the direction of movement 

of charge carriers. 

 

3. (†) ×Ã£Ö¸ü-×¾Öªã×ŸÖÛúß ´Öë ÝÖÖòÃÖ ÛúÖ ¯ÖḮ ÖêµÖ ×»Ö×ÜÖ‹ … ‡ÃÖ ¯ÖḮ ÖêµÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ‹Ûú ÃÖß¬Öê †Ö¾Öê×¿ÖŸÖ “ÖÖ»ÖÛú Ûêú 

×®ÖÛú™ü ×ÛúÃÖß ×²Ö®¤ãü ¯Ö¸ü ×¾ÖªãŸÖ-õÖê¡Ö ŸÖß¾ÖÎŸÖÖ Ûêú ×»ÖµÖê ÃÖæ¡Ö Ã£ÖÖ×¯ÖŸÖ Ûúß×•Ö‹ …  5 

 (²Ö) ×¾ÖªãŸÖ ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ¾Öé¢ÖÖÛúÖ¸ü ÛãúÞ›ü»Öß Ûêú Ûêú®¦ü ×²Ö®¤ãü ¯Ö¸ü “Öã́ ²ÖÛúßµÖ õÖê¡Ö ŸÖß¾ÖÎŸÖÖ Ûêú ×»ÖµÖê ÃÖæ¡Ö Ûúß Ã£ÖÖ¯Ö®ÖÖ 

Ûúß×•Ö‹ …   6 

 (ÃÖ) ‘†®ŸÖÃ£Ö: †¬ÖÔ“ÖÖ»ÖÛú’ ŒµÖÖ ÆüÖêŸÖê Æïü ? ‡®Æëü †¯Ö¦ü¾µÖß †¬ÖÔ“ÖÖ»ÖÛú ÛîúÃÖê ²Ö®ÖÖµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü ? ŸÖÖ¯Ö´ÖÖ®Ö ´Öë 

¾Öé×¨ü †¬ÖÔ“ÖÖ»ÖÛúÖë Ûúß “ÖÖ»ÖÛúŸÖÖ ÛúÖê ÛîúÃÖê ¯ÖÏ³ÖÖ×¾ÖŸÖ Ûú¸üŸÖß Æîü ? 4 

†£Ö¾ÖÖ 

  ‹Ûú ×¾ÖªãŸÖ ¯Ö× ǖ̧ Ö£Ö Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ‹Ûú P-N-P ™ÒüÖÓ×•ÖÃ™ü̧ ü Ûúß ÛúÖµÖÔ×¾Ö×¬Ö Ûêú ×ÃÖ¨üÖ®ŸÖ Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  

 (a) Write Gauss theorem in electrostatics. Apply it to find the electric field strength 

at a point near a charged straight conductor. 

 (b) Derive a relation for the magnetic field strength at the centre of a circular coil 

carrying electric current. 

 (c) What are ‘intrinsic semi-conductors’ ? How can these be made ‘extrinsic semi 

conductors’ ? How increase in temperature affects the conductivity of intrinsic 

semi-conductors ? 

OR 

  Explain the principle of working of a P-N-P transistor with the help of a circuit 

diagram. 

 

4. (†) ‹Ûú ÃÖÓ¬ÖÖ×¸ü¡Ö Ûúß ‘¬ÖÖ×¸üŸÖÖ’ ¿Ö²¤ü ÛúÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Ûúß×•Ö‹ … ‘n’ ÁÖêÞÖß²Ö¨ü »ÖÝÖê ÃÖÓ¬ÖÖ×¸ü¡ÖÖë Ûúß Ûãú»Ö ¬ÖÖ×¸üŸÖÖ     

–ÖÖŸÖ Ûú¸ü®Öê Ûêú ×»ÖµÖê ÃÖæ¡Ö Ûúß Ã£ÖÖ¯Ö®ÖÖ Ûúß×•Ö‹ …  5 

 (²Ö) ‘®ÖÖ×³ÖÛúßµÖ ×¾ÖÜÖÞ›ü®Ö’ ŸÖ£ÖÖ ‘®ÖÖ×³ÖÛúßµÖ ÃÖÓ»ÖµÖ®Ö’ ´Öë †®ŸÖ¸ü Ã¯ÖÂ™ü Ûúß×•Ö‹ … ‡®Ö´Öë ÃÖê ÛúÖî®Ö ÃÖß ¯ÖÏ×ÛÎúµÖÖ 
®ÖÖ×³ÖÛúßµÖ ×¸ü‹Œ™ü¸ü ´Öë ‰ú•ÖÖÔ ´ÖãŒŸÖ Ûú¸ü®Öê Ûêú ¯ÖÏµÖÖêÝÖ ´Öë »ÖÖ‡Ô •ÖÖŸÖß Æîü ? ®ÖÖ×³ÖÛúßµÖ ×¸ü‹Œ™ü¸ü ´Öë ¯ÖÏµÖÖêÝÖ ´Öë »ÖÖ‹ 

•ÖÖ®Öê ¾ÖÖ»Öê ×ÛúÃÖß ‹Ûú ®ÖÖ×³ÖÛúßµÖ ‡Õ¬Ö®Ö ÛúÖ ®ÖÖ´Ö ×»Ö×ÜÖ‹ …  6 

†£Ö¾ÖÖ 

  ×¾Ö×Ûú¸üÞÖÖë ÃÖê ˆŸ¯Ö®®Ö •ÖÌÖê×ÜÖ´Ö ŒµÖÖ ÆüÖêŸÖê Æïü ? ‡®ÖÃÖê ²Ö“ÖÖ¾Ö ÆêüŸÖã ×Ûú®Æüà “ÖÖ¸ü ÃÖã̧ üõÖÖ ÃÖÖ¾Ö¬ÖÖ×®ÖµÖÖë ÛúÖ ˆ»»ÖêÜÖ 

Ûúß×•Ö‹ …  
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 (ÃÖ) ‹Ûú ®ÖÖ´ÖÖÓ×ÛúŸÖ ×¾ÖªãŸÖ ¯Ö×¸ü¯Ö£Ö ×“Ö¡Ö Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ‹Ûú P-N •ÖÓŒ¿Ö®Ö ›üÖµÖÖê›ü ÛúÖ ¯ÖæÞÖÔ ŸÖ¸ÓüÝÖ ×¤üÂ™üÛúÖ¸üß Ûêú 

ºþ¯Ö ´Öë ¯ÖÏµÖÖêÝÖ ×ÛúµÖê •ÖÖ®Öê ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ …  4 

  ³ÖÖî×ŸÖÛú ×®ÖµÖŸÖÖÓÛú  

  ∈0 = 8.854 × 10–12 Fm–1 

  µ0 = 4π × 10–7 Hm–1 

  ‡»ÖîŒ™ÒüÖò®Ö ¯Ö¸ü †Ö¾Öê¿Ö Ûúß ´ÖÖ¡ÖÖ = 1.6 × 10–19 C 

  
1

4π∈0

  = 9 × 109 Nm2 C–2 

 (a) Define the term ‘Capacitance’ of a capacitor. Derive a relation for the total 

capacitance of ‘n’ capacitors arranged in series. 

 (b) Distinguish between ‘Nuclear fission’ and ‘Nuclear fusion’. Which one of these 

is used for release of energy in a nuclear reactor ? Name one nuclear fuel used in 

a nuclear reactor. 

OR 

  What are ‘radiation-hazards’ ? Give four safety measures which should be taken 

to get protected from radiation hazards. 

 (c) With the help of a labelled circuit diagram, explain the use of a P-N junction 

diode as a ‘full wave rectifier’. 

  Physical constants : 

  ∈0 = 8.854 × 10–12 Fm–1 

  µ0 = 4π × 10–7 Hm–1 

  Charge on an electron = 1.6 × 10–19 C 

  
1

4π∈0

  = 9 × 109 Nm2 C–2 

____________ 


