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¸üÖê»Ö ®ÖÓ. 

Roll No.  

 
 

 

³ÖÖî×ŸÖÛú ×¾Ö–ÖÖ®Ö (ÃÖî̈ üÖ×®ŸÖÛú) 
PHYSICS (Theory)  

×®Ö¬ÖÖÔ×¸üŸÖ ÃÖ´ÖµÖ  : 3 ‘ÖÓ™êü †×¬ÖÛúŸÖ´Ö †ÓÛú  : 70 

Time allowed : 3 hours Maximum Marks : 70 
 

ÃÖÖ´ÖÖ®µÖ ×®Ö¤ìü¿Ö    ::::   
    (i) ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë Ûãú»Ö 26 ¯ÖÏ¿®Ö Æïü … ÃÖ³Öß ¯ÖÏ¿®Ö †×®Ö¾ÖÖµÖÔ Æïü …  

 (ii) ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö Ûêú 5 ³ÖÖÝÖ Æïü : ÜÖÞ›ü-Ûú, ÜÖÞ›ü-ÜÖ, ÜÖÞ›ü-ÝÖ, ÜÖÞ›ü-‘Ö †Öî̧ ü ÜÖÞ›ü-’û …  

 (iii) ÜÖÞ›ü-Ûú ´Öë 5 ¯ÖÏ¿®Ö ¯ÖÏŸµÖêÛú 1 †ÓÛú ÛúÖ, ÜÖÞ›ü-ÜÖ ´Öë 5 ¯ÖÏ¿®Ö ¯ÖÏŸµÖêÛú 2 †ÓÛú Ûêú, ÜÖÞ›ü-ÝÖ ´Öë 12 ¯ÖÏ¿®Ö 

¯ÖÏŸµÖêÛú 3 †ÓÛú Ûêú, ÜÖÞ›ü-‘Ö ´Öë 4 †ÓÛú ÛúÖ ‹Ûú ´Öæ»µÖÖ¬ÖÖ×¸üŸÖ ¯ÖÏ¿®Ö †Öî̧ ü ÜÖÞ›ü-’û ´Öë 3 ¯ÖÏ¿®Ö ¯ÖÏŸµÖêÛú 5 †ÓÛú 

Ûêú ×¤ü‹ ÝÖ‹ Æïü …  

 (iv) ÃÖ´ÖÝÖÏ ¯Ö¸ü ÛúÖê‡Ô ×¾ÖÛú»¯Ö ®ÖÆüà Æîü … ×±ú¸ü ³Öß 2 †ÓÛú Ûêú 1 ¯ÖÏ¿®Ö, 3 †ÓÛú Ûêú 1 ¯ÖÏ¿®Ö †Öî̧ ü 5 †ÓÛúÖë Ûêú 3 ¯ÖÏ¿®ÖÖë 

´Öë ³ÖßŸÖ¸üß ×¾ÖÛú»¯Ö ×¤ü‹ ÝÖ‹ Æïü … ‹êÃÖê ¯ÖÏ¿®ÖÖë ´Öë †Ö¯ÖÛúÖê ×¾ÖÛú»¯ÖÖë ´Öë ÃÖê ‹Ûú ÛúÖê Æü»Ö Ûú¸ü®ÖÖ Æîü …  

 Series : ONS/2 55/2/3/F

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 16 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 26 ¯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 16 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 26 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. 
 

SET – 3 
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 (v) •ÖÆüÖÑ †Ö¾Ö¿µÖÛú ÆüÖê, ¾ÖÆüÖÑ †Ö¯Ö ³ÖÖî×ŸÖÛ  †“Ö¸üÖë Ûêú ×®Ö´®Ö×»Ö×ÜÖŸÖ ´Öæ»µÖÖë ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸ü ÃÖÛúŸÖê Æïü : 

  c = 3 × 108 m/s 
  h = 6.63 × 10–34 Js 
  e = 1.6 × 10–19 C 
  µ0 = 4 × 10–7 T m A–1 

  ε0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

4πε0
 = 9 × 109 N m2 C–2 

  me = 9.1 × 10–31 kg 

  ®µÖæ™ÒüÖò®Ö ÛúÖ ¦ü¾µÖ´ÖÖ®Ö = 1.675 × 10–27 kg 

  ¯ÖÏÖê™üÖê®Ö ÛúÖ ¦ü¾µÖ´ÖÖ®Ö = 1.673 × 10–27 kg 

  ‹ê¾ÖÖêÝÖê›ÒüÖê ÃÖÓÜµÖÖ = 6.023 × 1023 ¯ÖÏ×ŸÖ ÝÖÏÖ´Ö ´ÖÖê»Ö  
  ²ÖÖò»™Ëü•ÖÌ́ ÖÖ®Ö ×®ÖµÖŸÖÖÓÛú = 1.38 × 10–23 JK–1 

General Instructions :   

 (i) All questions are compulsory. There are 26 questions in all. 

 (ii) This question paper has five sections : Section A, Section B, Section C, Section D 

and Section E. 

 (iii) Section A contains five questions of one mark each, Section B contains five 

questions of two marks each, Section C contains twelve questions of three marks 

each, Section D contains one value based question of four marks and Section E 

contains three questions of five marks each. 

 (iv) There is no overall choice. However, an internal choice has been provided in one 

question of two marks, one question of three marks and all the three questions of 

five marks weightage. You have to attempt only one of the choices in such 

questions. 

 (v) You may use the following values of physical constants wherever necessary : 

  c = 3 × 108 m/s 
  h = 6.63 × 10–34 Js 
  e = 1.6 × 10–19 C 
  µ0 = 4 × 10–7 T m A–1 

  ε0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

4πε0
 = 9 × 109 N m2 C–2 

  Mass of electron = 9.1 × 10–31 kg 
  Mass of neutron = 1.675 × 10–27 kg 
  Mass of proton = 1.673 × 10–27 kg 
  Avogadro’s number = 6.023 × 1023 per gram mole 
  Boltzmann constant = 1.38 × 10–23 JK–1 
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ÜÖÞ›ü – Ûú  

Section – A 

 

1.  ³ÖÓ¾Ö¸ü ¬ÖÖ¸üÖ†Öë Ûêú ˆ¯ÖµÖÖêÝÖ ÛúÖ ‹Ûú ˆ¤üÖÆü¸üÞÖ ¤üß×•Ö‹ … 1  

 Give one example of use of eddy currents.  

 

2.  ×¾ÖªãŸÖ °»ÖŒÃÖ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ †Öî̧ ü ‡ÃÖÛúÖ S.I. ´ÖÖ¡ÖÛú ×»Ö×ÜÖ‹ … 1 

 Define Electric Flux. Write its SI unit. 

 

3. †Ö¸êüÜÖ ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ×²Ö®¤ãü O ¯Ö¸ü ÛúÖê‡Ô ×²Ö®¤ãü×ÛúŸÖ †Ö¾Öê¿Ö Q ×Ã£ÖŸÖ Æîü … ×¾Ö³Ö¾ÖÖ®ŸÖ¸ü VA – VB ¬Ö®ÖÖŸ´ÖÛú  

Æîü … †Ö¾Öê¿Ö Q ¬Ö®ÖÖŸ´ÖÛú Æîü †£Ö¾ÖÖ ŠúÞÖÖŸ´ÖÛú ? 1 

 
 A point charge Q is placed at point O as shown in the figure. The potential difference 

VA – VB positive. Is the charge Q negative or positive ? 

 
 

4.  ×ÛúÃÖß ¯ÖÏ×ŸÖ-“Öã́ ²ÖÛúßµÖ ¯Ö¤üÖ£ÖÔ Ûúß ˆ¯Ö×Ã£Ö×ŸÖ ´Öë “Öã́ ²ÖÛúßµÖ õÖê¡Ö ȩ̂üÜÖÖ†Öë ÛúÖ ¾µÖ¾ÖÆüÖ¸ü ×“Ö×¡ÖŸÖ Ûúß×•Ö‹ … 1  

 Depict the behaviour of magnetic field lines in the presence of a diamagnetic material.  

 

5.  ×ÛúÃÖß ÃÖÓ¬ÖÖ×¸ü¡Ö Ûêú ×»Ö‹ †Ö¾Öê¿Ö®Ö ¬ÖÖ¸üÖ 0.25 A Æîü … ‡ÃÖÛúß ¯Ö×¼üÛúÖ†Öë Ûêú †Ö¸ü-¯ÖÖ¸ü ×¾ÖÃ£ÖÖ¯Ö®Ö ¬ÖÖ¸üÖ ŒµÖÖ Æîü ?   1 

 The charging current for a capacitor is 0.25 A. What is the displacement current across 
its plates ?  

 
ÜÖÞ›ü – ÜÖ 

Section – B 

 

6.  ¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö †Öî̧ ü †¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö ´Öë ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ … ŒµÖÖ ×ÛúÃÖß ¯ÖÖê»Öȩ̂ üÖò‡›ü «üÖ¸üÖ ˆŸÃÖÙ•ÖŸÖ ¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö Ûúß 

ŸÖß¾ÖÎŸÖÖ ˆÃÖÛêú †×³Ö×¾Ö®µÖÖÃÖ ¯Ö¸ü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖß Æîü ? ÃÖÓ×õÖ¯ŸÖ ´Öë ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  

 ¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö Ûêú ×ÛúÃÖß ¯Öã®•Ö Ûêú Ûú´¯Ö®Ö ¯ÖÖê»Öȩ̂ üÖò‡›ü ¿Öß™ü Ûêú †õÖ Ûêú ÃÖÖ£Ö 60° ÛúÖ ÛúÖêÞÖ ²Ö®ÖÖŸÖê Æïü … ¯ÖÏÛúÖ¿Ö ÛúÖ 

×ÛúŸÖ®ÖÖ ¯ÖÏ×ŸÖ¿ÖŸÖ ‡ÃÖ ¿Öß™ü ÃÖê ¯ÖÖ¸üÝÖ×´ÖŸÖ ÆüÖêÝÖÖ ? 2 

 Distinguish between polarized and unpolarized light. Does the intensity of polarized 
light emitted by a polaroid depend on its orientation ? Explain briefly. 

 The vibrations in a beam of polarized light make an angle of 60° with the axis of the 
polaroid sheet. What percentage of light is transmitted through the sheet ? 
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7.  »Ö´²ÖÖ‡Ô l ŸÖ£ÖÖ ¾ÖÝÖÖÔÛúÖ¸ü †®Öã̄ ÖÏÃ£ÖÛúÖ™ü õÖê¡Ö±ú»Ö A Ûúß ×ÛúÃÖß ¬ÖÖŸÖã Ûúß ”û›Ìü Ûêú ×ÃÖ¸üÖë ¯Ö¸ü V ¾ÖÖê»™ü ÛúÖ ×¾Ö³Ö¾ÖÖ®ŸÖ¸ü 

»ÖÝÖÖ®Öê ¯Ö¸ü ˆÃÖÃÖê ¬ÖÖ¸üÖ I ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖêŸÖß Æîü (×“Ö¡Ö I) … †²Ö ‡ÃÖ ”û›Ìü ÛúÖê ‡ÃÖÛúß »Ö´²ÖÖ‡Ô Ûêú ÃÖ´ÖÖ®ŸÖ¸ü ¤üÖê ÃÖ¾ÖÔÃÖ´Ö 

³ÖÖÝÖÖë ´Öë ÛúÖ™üÛú¸ü ×“Ö¡Ö II ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü •ÖÖê›Ìü ×¤üµÖÖ •ÖÖŸÖÖ Æîü … ‡ÃÖ ”û›Ìü Ûúß »Ö´²ÖÖ‡Ô 2l Ûêú ×ÃÖ¸üÖë ¯Ö¸ü ×ÛúŸÖ®ÖÖ 

×¾Ö³Ö¾ÖÖ®ŸÖ¸ü ²Ö®ÖÖ‹ ¸üÜÖÖ •ÖÖ‹ ×Ûú ‡ÃÖ ”û›Ìü ÃÖê †²Ö ³Öß ¾ÖÆüß ¬ÖÖ¸üÖ I ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ?  2 

V

A I
l

I
l l

 

         ×“Ö¡Ö – I                                             ×“Ö¡Ö – II 

 A metal rod of square cross-sectional area A having length l has current I flowing 

through it when a potential difference of V volt is applied across its ends (figure I). 

Now the rod is cut parallel to its length into two identical pieces and joined as shown 

in figure II. What potential difference must be maintained across the length 2l so that 

the current in the rod is still I ? 

V

A I
l

I
l l  

                             Figure – I                                            Figure – II 

 

8.  (i) ²ÖÖȩ̂ ü Ûêú ÆüÖ‡›ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã Ûêú ˆÃÖ †×³ÖÝÖéÆüßŸÖ ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ •ÖÖê ÃÖÓÛÎú´ÖÞÖ ´Öë ˆŸÃÖÙ•ÖŸÖ ±úÖê™üÖò®Ö Ûúß 

†Ö¾Öé×¢Ö Ûêú ×»Ö‹ ÃÖÓ²ÖÓ¬Ö ¯ÖÏ¤üÖ®Ö Ûú¸üŸÖÖ Æîü … 2 

 (ii) ×ÛúÃÖß ¯Ö¸ü´ÖÖÞÖã ´Öë ÛúÖê‡Ô ‡»ÖêŒ™ÒüÖò®Ö “ÖÖî£Öß ÛúõÖÖ ÃÖê ¯ÖÆü»Öß ÛúõÖÖ ´Öë Ûæú¤üÖ®Ö Ûú¸üŸÖÖ Æîü … ‡ÃÖ ¯Ö¸ü´ÖÖÞÖã «üÖ¸üÖ ×ÛúŸÖ®Öß 

†×¬ÖÛúŸÖ´Ö ÃÖÓÜµÖÖ Ûúß Ã¯ÖêŒ™Òü´Öß ¸êüÜÖÖ‹Ñ ˆŸÃÖÙ•ÖŸÖ Ûúß •ÖÖ ÃÖÛúŸÖß Æïü ? µÖê ¸êüÜÖÖ‹Ñ ×ÛúÃÖ ÁÖêÞÖß Ûêú ŸÖ¤ü®Öºþ¯Öß Æïü ? 

†£Ö¾ÖÖ 

 ÛúõÖßµÖ ÛúÖêÞÖßµÖ ÃÖÓ¾ÖêÝÖ Ûúß ²ÖÖȩ̂ ü Ûúß Œ¾ÖÖ®Ö™ü´ÖßÛú¸üÞÖ ¿ÖŸÖÔ Ûêú ¯Ö¤üÖë ´Öë ²ÖÖȩ̂ ü-ÛúõÖÖ Ûúß n¾Öà ×¡Ö•µÖÖ Ûêú ×»Ö‹ ÃÖÓ²ÖÓ¬Ö ×»ÖÜÖ®Öê 

Ûêú ×»Ö‹ ¤êü-²ÖÎÖòÝ»Öß ¯Ö×¸üÛú»¯Ö®ÖÖ ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûúß×•Ö‹ …  

 (i) State Bohr postulate of hydrogen atom that gives the relationship for the 

frequency of emitted photon in a transition. 

 (ii) An electron jumps from fourth to first orbit in an atom. How many maximum 

number of spectral lines can be emitted by the atom ? To which series these lines 

correspond ? 

OR 
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 Use de-Broglie’s hypothesis to write the relation for the nth radius of Bohr orbit in 

terms of Bohr’s quantization condition of orbital angular momentum. 

 

9.  ÃÖÓ“ÖÖ¸ü ¾µÖ¾ÖÃ£ÖÖ ´Öë ˆ¯ÖµÖÖêÝÖ ÆüÖê®Öê ¾ÖÖ»Öß ÛúÖê‡Ô µÖã×ŒŸÖ ‘X’ ‰ú•ÖÖÔ ÛúÖê ‹Ûú ºþ¯Ö ÃÖê ¤æüÃÖ¸êü ºþ¯Ö ´Öë ¯Ö×¸ü¾ÖÙŸÖŸÖ Ûú¸ü ÃÖÛúŸÖß 

Æîü … µÖã×ŒŸÖ ‘X’ ÛúÖ ®ÖÖ´Ö ×»Ö×ÜÖ‹ … ×ÛúÃÖß ÃÖÓ“ÖÖ¸ü ¾µÖ¾ÖÃ£ÖÖ ´Öë ¯Öã®Ö¸üÖ¾ÖŸÖÔÛú Ûêú ÛúÖµÖÔ Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 2 

 A device X used in communication system can convert one form of energy into 

another. Name the device X. Explain the function of a repeater in a communication 

system.  

 

10.  ×ÛúÃÖß ±úÖê™üÖò®Ö Ûúß ŸÖ Ó̧üÝÖ¤îü‘µÖÔ λ ŸÖ£ÖÖ ×ÛúÃÖß ‡»ÖêŒ™ÒüÖò®Ö Ûúß ¤êü-²ÖÎÖòÝ»Öß ŸÖ¸ÓüÝÖ¤îü‘µÖÔ ÃÖ´ÖÖ®Ö Æïü … µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ±úÖê™üÖò®Ö 

Ûúß ‰ú•ÖÖÔ ‡»ÖêŒ™ÒüÖò®Ö Ûúß ÝÖ×ŸÖ•Ö ‰ú•ÖÖÔ Ûúß (2λ mc/h) ÝÖã®Öß Æîü … µÖÆüÖÑ m, c †Öî̧ ü h Ûêú †£ÖÔ ÃÖÖ´ÖÖ®µÖ Æïü … 2  

 The wavelength λ of a photon and the de-Broglie wavelength of an electron have the 

same value. Show that energy of a photon is (2λmc/h) times the kinetic energy of 

electron; where m, c and h have their usual meaning.  

 

ÜÖÞ›ü – ÝÖ 

Section – C 

 

11.  (i) ¸êü×›üµÖÖê‹×Œ™ü¾Ö ¯Ö¤üÖ£ÖÔ Ûúß ‘ÃÖ×ÛÎúµÖŸÖÖ’ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … 

 (ii) T1 †Öî̧ ü T2 †¬ÖÔ-†ÖµÖã ¾ÖÖ»Öê ¤üÖê ×³Ö®®Ö ¸êü×›üµÖÖê‹×Œ™ü¾Ö ŸÖ¢¾ÖÖë ´Öë ×ÛúÃÖß ×¤ü‹ Æãü‹ ÃÖ´ÖµÖ ¯Ö¸ü ÛÎú´Ö¿Ö: N1 †Öî̧ ü 

N2 †õÖ×µÖŸÖ ¯Ö¸ü´ÖÖÞÖã ˆ¯Ö×Ã£ÖŸÖ Æïü … ˆÃÖ ÃÖ´ÖµÖ ¯Ö¸ü ‡®ÖÛúß ÃÖ×ÛÎúµÖŸÖÖ Ûêú †®Öã̄ ÖÖŸÖ ÛúÖ N1 ŸÖ£ÖÖü N2 Ûêú ¯Ö¤üÖë  

´Öë ¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ … 3 

 (i) Define ‘activity’ of a radioactive substance. 

 (ii) Two different radioactive elements with half lives T1 and T2 have N1 and N2 

undecayed atoms respectively present at a given instant. Derive an expression 

for the ratio of their activities at this instant in terms of N1 and N2. 
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12.  ¯ÖÏÛúÖ¿Ö Ûúß ŸÖß¾ÖÎŸÖÖ Ûêú ÃÖÖ£Ö ¯ÖÏÛúÖ¿Ö-×¾ÖªãŸÖ ¬ÖÖ¸üÖ Ûêú ×¾Ö“Ö¸üÞÖ ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … ®Öß“Öê ¤üß ÝÖµÖß 

¬ÖÖŸÖã†Öë Ûêú ÛúÖµÖÔ±ú»Ö®Ö ‡ÃÖ ¯ÖÏÛúÖ¸ü Æîü :  

 Na : 2.75 eV ŸÖ£ÖÖ Mo : 4.175 eV 

 ‡®Ö´Öë ÃÖê ÛúÖî®Ö ×ÛúÃÖß »ÖêÃÖ¸ü ¯Öã®•Ö ÃÖê ˆŸ¯Ö®®Ö 3300 Å ŸÖ Ó̧üÝÖ¤îü‘µÖÔ Ûêú ×¾Ö×Ûú¸üÞÖÖë ÃÖê ¯ÖÏÛúÖ¿Ö-‡»ÖêŒ™ÒüÖò®Ö ˆŸÃÖ•ÖÔ®Ö ®ÖÆüà 

Ûú¸êüÝÖÖ ? µÖ×¤ü »ÖêÃÖ¸ü ¯Öã®•Ö Ûêú ÄÖÖêŸÖ ÛúÖê ×®ÖÛú™ü »ÖÖ‹Ñ, ŸÖÖê ŒµÖÖ ÆüÖêÝÖÖ ? 

†£Ö¾ÖÖ 

 ¯ÖÏÛúÖ¿Ö-×¾ÖªãŸÖ ˆŸÃÖ•ÖÔ®Ö ´Öë “†ÓŸÖÛú †Ö¾Öé×¢Ö” Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … ×ÛúÃÖß ¬ÖÖŸÖã Ûúß ¤êüÆü»Öß †Ö¾Öé×¢Ö f Æîü … •Ö²Ö 

‡ÃÖ ¬ÖÖŸÖã Ûúß ¯»Öê™ü ¯Ö¸ü 2f †Ö¾Öé×¢Ö ÛúÖ ¯ÖÏÛúÖ¿Ö †Ö¯Ö×ŸÖŸÖ ÆüÖêŸÖÖ Æîü, ŸÖ²Ö ±úÖê™üÖê-‡»ÖêŒ™ÒüÖò®ÖÖë ÛúÖ †×¬ÖÛúŸÖ´Ö ¾ÖêÝÖ v1 ÆüÖêŸÖÖ  

Æîü … •Ö²Ö †Ö¯Ö×ŸÖŸÖ ×¾Ö×Ûú¸üÞÖÖë Ûúß †Ö¾Öé×¢Ö 5f Ûú¸ü ¤üß •ÖÖŸÖß Æîü, ŸÖ²Ö ±úÖê™üÖê-‡»ÖêŒ™ÒüÖò®ÖÖë ÛúÖ †×¬ÖÛúŸÖ´Ö ¾ÖêÝÖ v2  ÆüÖêŸÖÖ 

Æîü … v1 : v2 –ÖÖŸÖ Ûúß×•Ö‹ …     3 

 Plot a graph showing the variation of photoelectric current with intensity of light. The 

work function for the following metals is given :  

 Na : 2.75 eV and Mo : 4.175 eV.  

 Which of these will not give photoelectron emission from a radiation of wavelength 

3300 Å from a laser beam ? What happens if the source of laser beam is brought      

closer ? 

OR 

 Define the term “cut off frequency” in photoelectric emission. The threshold 

frequency of a metal is f. When the light of frequency 2f is incident on the metal plate, 

the maximum velocity of photo-electrons is v1. When the frequency of the incident 

radiation is increased to 5f, the maximum velocity of photo-electrons is v2. Find the 

ratio v1 : v2.  

 

13.  (a) ×²Ö®¤ãü ÃÖê ×²Ö®¤ãü ŸÖÛú ÃÖÓ“ÖÖ¸ü ŸÖ£ÖÖ ¯ÖÏÃÖÖ¸üÞÖ ×¾Ö×¬Ö «üÖ¸üÖ ÃÖÓ“ÖÖ¸ü ´Öë ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ … ¯ÖÏŸµÖêÛú ÛúÖ ‹Ûú ˆ¤üÖÆü¸üÞÖ 

¤üß×•Ö‹ … 

 (b) ´ÖÖê²ÖÖ‡»Ö ™êü»Öß±ÌúÖê®Öß Ûúß ´Öæ»Ö †¾Ö¬ÖÖ¸üÞÖÖ Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 3   

 (a) Distinguish between point to point and broadcast modes of communication. Give 
an example of each. 

 (b) Explain the basic concept of mobile telephoning.  
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14.  ¤üÖê ÃÖ¾ÖÔÃÖ´Ö ÛãÓú›ü»Öß P †Öî̧ ü Q ×•Ö®Ö´Öë ¯ÖÏŸµÖêÛú Ûúß ×¡Ö•µÖÖ R Æïü, »Ö´²Ö¾ÖŸÖË ŸÖ»Ö ´Öë ‡ÃÖ ¯ÖÏÛúÖ¸ü ¸üÜÖê Æïü ×Ûú ‡®ÖÛêú Ûêú®¦ü 

ˆ³ÖµÖ×®ÖÂšü Æïü … µÖ×¤ü ‡®Ö ¯ÖÖ¿ÖÖë ÃÖê ÛÎú´Ö¿Ö: I ŸÖ£ÖÖ 3 I ¬ÖÖ¸üÖ‹Ñ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖêŸÖß Æïü, ŸÖÖê ‡®Ö ¤üÖê®ÖÖë Ûêú ˆ³ÖµÖ×®ÖÂšü Ûêú®¦ü 

¯Ö¸ü “Öã́ ²ÖÛúßµÖ õÖê¡Ö ÛúÖ ¯Ö×¸ü´ÖÖÞÖ †Öî̧ ü ×¤ü¿ÖÖ –ÖÖŸÖ Ûúß×•Ö‹ … 3 

 

 Two identical coils P and Q each of radius R are lying in perpendicular planes such 

that they have a common centre. Find the magnitude and direction of the magnetic 

field at the common centre of the two coils, if they carry currents equal to I and 3 I 

respectively. 

 

 

15.  (i) Ã¾Ö¯ÖÏȩ̂ üÛúŸ¾Ö Ûúß ¯Ö×¸ü³ÖÖÂÖÖ †Öî̧ ü ‡ÃÖÛúÖ SI ´ÖÖ¡ÖÛú ×»Ö×ÜÖ‹ … 

 (ii) 15 ±êú¸êü ¯ÖÏ×ŸÖ ÃÖê®™üß´Öß™ü¸ü ¾ÖÖ»Öß ×ÛúÃÖß »Ö´²Öß ¯Ö×¸ü®ÖÖ×»ÖÛúÖ Ûêú ³ÖßŸÖ¸ü 2.0 cm2 õÖê¡Ö±ú»Ö Ûúß ”ûÖê™üÖ ¯ÖÖ¿Ö 

¯Ö×¸ü®ÖÖ×»ÖÛúÖ Ûêú †õÖ ÃÖê †×³Ö»Ö´²Ö¾ÖŸÖ ¸üÜÖÖ Æîü … µÖ×¤ü ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ÃÖê ¯ÖÏ¾ÖÖ×ÆüŸÖ ¬ÖÖ¸üÖ 0.1 s ´Öë 2.0 A ÃÖê 

4.0 A ŸÖÛú Ã£ÖÖµÖß ºþ¯Ö ÃÖê ¯Ö×¸ü¾ÖÙŸÖŸÖ ÆüÖêŸÖß Æîü, ŸÖ²Ö ¬ÖÖ¸üÖ ´Öë ¯Ö×¸ü¾ÖŸÖÔ®Ö Ûêú ÃÖ´ÖµÖ ¯ÖÖ¿Ö ´Öë ¯ÖÏê×¸üŸÖ emf ŒµÖÖ  

Æîü ?   3 

 (i) Define self-inductance. Write its SI units. 

 (ii) A long solenoid with 15 turns per cm has a small loop of area 2.0 cm2 placed 

inside the solenoid normal to its axis. If the current carried by the solenoid 

changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop 

while the current is changing ? 
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16.  (a) ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö 
→
E ´Öë ×Ã£ÖŸÖ ×«ü¬ÖÐã¾Ö †Ö‘ÖæÞÖÔ →

p  Ûêú ×«ü¬ÖÐã¾Ö ¯Ö¸ü ÛúÖµÖÔ̧ üŸÖ ²Ö»Ö-†Ö‘ÖæÞÖÔ Ûúß 
¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … ‡ÃÖê ÃÖ×¤ü¿Ö ºþ¯Ö ´Öë ¾µÖŒŸÖ Ûúß×•Ö‹ ŸÖ£ÖÖ ‡ÃÖÛêú ÛúÖµÖÔ Ûú¸ü®Öê Ûúß ×¤ü¿ÖÖ ×®ÖÙ¤üÂ™ü Ûúß×•Ö‹ … 

 (b) µÖ×¤ü µÖÆ õÖê¡Ö †ÃÖ´ÖÖ®Ö ÆüÖê ŸÖÖê ŒµÖÖ ÆüÖêÝÖÖ ? 

 (c) ŒµÖÖ ÆüÖêÝÖÖ µÖ×¤ü ²ÖÖÊ õÖê¡Ö 
→
E ´Öë (i) →p  Ûêú ÃÖ´ÖÖ®ŸÖ¸ü, ŸÖ£ÖÖ (ii) →p  Ûêú ¯ÖÏ×ŸÖ-ÃÖ´ÖÖ®ŸÖ¸ü ¾Öé×¨ü ÆüÖê ¸üÆüß Æîü ? 3 

 (a) Define torque acting on a dipole of dipole moment 
→
p  placed in a uniform electric 

field 
→
E. Express it in the vector form and point out the direction along which it 

acts. 

 (b) What happens if the field is non-uniform ? 

 (c) What would happen if the external field 
→
E is increasing (i) parallel to 

→
p  and                   

(ii) anti-parallel to 
→
p  ?     

 

17.  (a) v “ÖÖ»Ö ÃÖê ÝÖ×ŸÖ´ÖÖ®Ö ÛúÖê‡Ô ×²Ö®¤ãü×ÛúŸÖ †Ö¾Öê¿Ö q ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö B, •ÖÖê ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ 
†®ÖãÃÖÖ¸ü ÛúÖÝÖ•Ö Ûêú ŸÖ»Ö Ûêú ³ÖßŸÖ¸ü Ûúß †Öȩ̂ ü ÛúÖµÖÔ̧ üŸÖ Æîü, ´Öë ¯ÖÏ¾Öê¿Ö Ûú¸üŸÖÖ Æîü … †Ö¾Öê¿Ö q «üÖ¸üÖ †¯Ö®ÖÖµÖÖ ÝÖµÖÖ 

¯Ö£Ö ŒµÖÖ Æîü †Öî̧ ü µÖÆü ×ÛúÃÖ ŸÖ»Ö ´Öë ÝÖ×ŸÖ Ûú¸ ¸üÆüÖ Æîü ? 3 

 (b) µÖ×¤ü †Ö¾Öê¿Ö Ûêú ¾ÖêÝÖ ÛúÖ ÛúÖê‡Ô †¾ÖµÖ¾Ö 
→
B Ûêú ÃÖ´ÖÖ®ŸÖ¸ü Æîü, ŸÖÖê †Ö¾Öê¿Ö «üÖ¸üÖ †¯Ö®ÖÖµÖÖ ÝÖµÖÖ ¯Ö£Ö ×ÛúÃÖ ¯ÖÏÛúÖ¸ü 

¯ÖÏ³ÖÖ×¾ÖŸÖ ÆüÖêÝÖÖ ? 

 (c) µÖ×¤ü ‡ÃÖ ÛúÞÖ ¯Ö¸ü ÛúÖê‡Ô ×¾ÖªãŸÖ õÖê¡Ö 
→
E ³Öß ‡ÃÖ ¯ÖÏÛúÖ¸ü †®Öã̄ ÖÏµÖãŒŸÖ ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ×Ûú µÖÆü ÛúÞÖ †¯Ö®Öê ´Öæ»Ö 

ÃÖ¸ü»Ö ȩ̂üÜÖßµÖ ¯Ö£Ö ¯Ö¸ü Æüß ÝÖ×ŸÖ Ûú¸üŸÖÖ ¸üÆêüü, ŸÖÖê ×¾ÖªãŸÖ õÖê¡Ö 
→
E ÛúÖ ¯Ö×¸ü´ÖÖÞÖ †Öî̧ ü ×¤ü¿ÖÖ ŒµÖÖ ÆüÖê®Öß “ÖÖ×Æü‹ ?  

 
 (a) A point charge q moving with speed v enters a uniform magnetic field B that is 

acting into the plane of the paper as shown. What is the path followed by the 
charge q and in which plane does it move ?  

 (b) How does the path followed by the charge get affected if its velocity has a 

component parallel to 
→
B ?   
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 (c) If an electric field 
→
E is also applied such that the particle continues moving along 

the original straight line path, what should be the magnitude and direction of the 

electric field 
→
E ? 

 

 

18.  (i) ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ ŸÖ Ó̧üÝÖÖë Ûêú ×ÛúÃÖ ÜÖÞ›ü Ûúß †Ö¾Öé×¢Ö †×¬ÖÛúŸÖ´Ö ÆüÖêŸÖß Æîü ? µÖê ŸÖ¸ÓüÝÖë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ˆŸ¯Ö®®Ö ÆüÖêŸÖß 

Æïü ? ‡®Ö ŸÖ¸ÓüÝÖÖë ÛúÖ ‹Ûú ˆ¯ÖµÖÖêÝÖ ×»Ö×ÜÖ‹ … 

 (ii) ÛúÖî®Ö ÃÖß ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ ŸÖ Ó̧üÝÖ ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ Ã¯ÖêŒ™Òü´Ö Ûêú ¥ü¿µÖ ³ÖÖÝÖ Ûúß ˆ““Ö †Ö¾Öé×¢Ö Ûêú ÃÖ´Öß¯Ö ×Ã£ÖŸÖ 

ÆüÖêŸÖß Æîü ? ‡ÃÖÛúÖ ‹Ûú ˆ¯ÖµÖÖêÝÖ ×»Ö×ÜÖ‹ … ¯ÖÏÛúÖ¿Ö ÛúÖ µÖÆü ‘Ö™üÛú ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ´ÖÖ®Ö¾Ö ¯Ö¸ü ÆüÖ×®ÖÛú¸ü ¯ÖÏ³ÖÖ¾Ö 

›üÖ»ÖŸÖÖ Æîü ?  3 

 (i) Which segment of electromagnetic waves has highest frequency ? How are these 

waves produced ? Give one use of these waves. 

 (ii) Which em waves lie near the high frequency end of visible part of em spectrum ? 

Give its one use. In what way this component of light has harmful effects on humans ? 

 

19.  ®Öß“Öê ×¤ü‹ ÝÖ‹ †Ö¸êüÜÖ ´Öë ÛúÖê‡Ô ×²Ö´²Ö ‘O’ 20 cm ±úÖêÛúÃÖ ¤æü¸üß Ûêú ˆ¢Ö»Ö »ÖëÃÖ L1 Ûêú ÃÖÖ´Ö®Öê 15 cm ¤æü¸üß ¯Ö¸ü 

×Ã£ÖŸÖ Æîü †Öî̧ ü †Ó×ŸÖ´Ö ¯ÖÏ×ŸÖ×²Ö´²Ö ‘I’ ¯Ö¸ü ¤æüÃÖ¸êü »ÖëÃÖ L2 ÃÖê 80 cm ¤æü¸üß ¯Ö¸ü ²Ö®ÖŸÖÖ Æîü … »ÖëÃÖ L2 Ûúß ±úÖêÛúÃÖ ¤æü¸üß 

–ÖÖŸÖ Ûúß×•Ö‹ …   3 
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 In the following diagram, an object ‘O’ is placed 15 cm in front of a convex lens L1 of 

focal length 20 cm and the final image is formed at ‘I’ at a distance of 80 cm from the 

second lens L2. Find the focal length of the lens L2. 

 

20.  ×¾Ö×³Ö®®Ö ¾ÖÞÖÖí Ûúß ŸÖß®Ö ¯ÖÏÛúÖ¿Ö ×Ûú¸üÞÖë (1, 2, 3) ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ×ÛúÃÖß ÃÖ´Ö×«ü²ÖÖÆãü ÃÖ´ÖÛúÖêÞÖ ×¡Ö³Öã•Ö Ûêú ‹Ûú 

±ú»ÖÛú ¯Ö¸ü †×³Ö»Ö´²Ö¾ÖŸÖ †Ö¯ÖŸÖ®Ö Ûú¸üŸÖß Æïü … ‡®Ö ×Ûú¸üÞÖÖë Ûêú ×»Ö‹ ×¯ÖÏ•ûÌ́ Ö ÛúÖ †¯Ö¾ÖŸÖÔ®ÖÖÓÛú ÛÎú´Ö¿Ö: 1.39, 1.47 

ŸÖ£ÖÖ 1.52 Æîü … –ÖÖŸÖ Ûúß×•Ö‹, ‡®Ö´Öë ÃÖê ÛúÖî®Ö ÃÖß ×Ûú¸üÞÖ †ÖÓŸÖ×¸üÛú ¯Ö¸üÖ¾ÖÙŸÖŸÖ ÆüÖêÝÖß †Öî̧ ü ÛúÖî®Ö Ûêú¾Ö»Ö ±ú»ÖÛú AC 

¯Ö¸ü †¯Ö¾ÖÙŸÖŸÖ ÆüÖêÝÖß … ‡®Ö ×Ûú¸üÞÖÖë ÛúÖ ¯Ö£Ö †Ö ȩ̂ü×ÜÖŸÖ Ûúß×•Ö‹ … †Ö¾Ö¿µÖÛú ¯Ö×¸üÛú»Ö®ÖÖë «üÖ¸üÖ †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü 

Ûúß×•Ö‹ …    3 

A

CB

(1)

(2)

(3)

45°

45°
 

 Three rays (1, 2, 3) of different colours fall normally on one of the sides of an 

isosceles right angled prism as shown. The refractive index of prism for these rays is 

1.39, 1.47 and 1.52 respectively. Find which of these rays get internally reflected and 

which get only refracted from AC. Trace the paths of rays. Justify your answer with 

the help of necessary calculations. 

A

CB

(1)

(2)

(3)

45°

45°
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21.  (i) ÃÖÖî̧ ü ÃÖê»Ö Ûêú ÛúÖµÖÔÛúÖ¸üß ×ÃÖ¨üÖÓŸÖ ÛúÖ ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … ‡ÃÖ´Öë emf ˆŸ¯Ö®®Ö ÆüÖê®Öê ´Öë ÃÖ×´´Ö×»ÖŸÖ ŸÖß®Ö ´Öæ»Ö 

¯ÖÏ×ÛÎúµÖÖ†Öë ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ … 

 (ii) ÃÖÖî̧ ü-ÃÖê»ÖÖë Ûêú ×»Ö‹ Si †Öî̧ ü GaAs ¯ÖÏÖ£Ö×´ÖÛúŸÖÖ ×¤ü‹ •ÖÖ®Öê ¾ÖÖ»Öê ¯Ö¤üÖ£ÖÔ ŒµÖÖë Æïü ?  3 

 (i) Describe the working principle of a solar cell. Mention three basic processes 

involved in the generation of emf. 

 (ii) Why are Si and GaAs preferred materials for solar cells ? 

 

22.  ®Öß“Öê ¤üß ÝÖµÖß ÃÖÓ¬ÖÖ×¸ü¡ÖÖë Ûúß ¾µÖ¾ÖÃ£ÖÖ ´Öë, 6 µF Ûêú ÃÖÓ¬ÖÖ×¸ü¡Ö ´Öë ÃÖÓ×“ÖŸÖ ‰ú•ÖÖÔ E Æîü … ×®Ö´®Ö×»Ö×ÜÖŸÖ ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ 

Ûúß×•Ö‹ : 

 (i) 12 µF Ûêú ÃÖÓ¬ÖÖ×¸ü¡Ö ´Öë ÃÖÓ×“ÖŸÖ ‰ú•ÖÖÔ 

 (ii) 3 µF Ûêú ÃÖÓ¬ÖÖ×¸ü¡Ö ´Öë ÃÖÓ×“ÖŸÖ ‰ú•ÖÖÔ 

 (iii) ²Öî™ü¸üß ÃÖê »Öß ÝÖµÖß Ûãú»Ö ‰ú•ÖÖÔ 3 

          

 In the following arrangement of capacitors, the energy stored in the 6 µF capacitor is 
E. Find the value of the following : 

 (i) Energy stored in 12 µF capacitor. 

 (ii) Energy stored in 3 µF capacitor. 

 (iii) Total energy drawn from the battery.  
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ÜÖÞ›ü – ‘Ö 

Section – D 

23.  ÝÖÖîŸÖ´Ö ÝÖÏßÂ´ÖÖ¾ÖÛúÖ¿Ö ´Öë †¯Ö®Öß ¤üÖ¤üß •Öß Ûêú ÝÖÖÑ¾Ö ÝÖµÖÖ … ‹Ûú ¿ÖÖ´Ö ˆÃÖÛúß ¤üÖ¤üß •Öß ˆÃÖê “®ÖÖî™ÓüÛúß” ×¤üÜÖÖ®Öê »Öê          
ÝÖµÖß … ˆ®ÆüÖë®Öê ´ÖÖ‡ÛÎúÖê±úÖê®Ö Ûêú ×®ÖÛú™ü ‹Ûú ÛúÖ»ÖÖ ²ÖÖòŒÃÖ, •ÖÖê ´ÖÖ‡ÛÎúÖê±úÖê®Ö ÃÖê •Öã›ÌüÖ £ÖÖ, ¤êüÜÖÖ … ÝÖÖîŸÖ´Ö Ûúß ¤üÖ¤üß •Öß 
ˆÃÖ ÛúÖ»Öê ²ÖÖòŒÃÖ Ûêú ²ÖÖ ȩ̂ü ´Öë ®ÖÆüà •ÖÖ®ÖŸÖß £Öà … •Ö²Ö ˆ®ÆüÖë®Öê ÝÖÖîŸÖ´Ö ÃÖê ˆÃÖ ²ÖÖòŒÃÖ Ûêú ²ÖÖ ȩ̂ü ´Öë ¯ÖÏ¿®Ö ¯Öæ”ûÖ, ŸÖÖê ˆÃÖ®Öê 
¤üÖ¤üß •Öß ÛúÖê ²ÖŸÖÖµÖÖ ×Ûú µÖÆü ¯ÖÏ¾Ö¬ÖÔÛú Æîü … 

 (i) ˆÃÖÛúß ¤üÖ¤üß •Öß «üÖ¸üÖ ÛúÖî®Ö ÃÖê ´Öæ»µÖ ¯ÖÏ¤üÙ¿ÖŸÖ ÆüÖêŸÖê Æïü ? ×¾ÖªÖÙ£ÖµÖÖë ´Öë ‡®Ö ´Öæ»µÖÖë ÛúÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ã£ÖÖ×¯ÖŸÖ 
×ÛúµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü ? 

 (ii) ¯ÖÏ¾Ö¬ÖÔÛú ÛúÖ ŒµÖÖ ÛúÖµÖÔ ÆüÖêŸÖÖ Æîü ?  

 (iii) ¯ÖÏ¾Ö¬ÖÔÛú ´Öë ÛúÖî®Ö ÃÖß ´Öæ»Ö ‡»ÖêŒ™ÒüÖò×®ÖÛú µÖã×ŒŸÖ ˆ¯ÖµÖÖêÝÖ ÆüÖêŸÖß Æîü ? 4 

 Gautam went for a vacation to the village where his grandmother lived. His 
grandmother took him to watch ‘nautanki’ one evening. They noticed a blackbox 
connected to the mike lying nearby. Gautam’s grandmother did not know what that 
box was. When she asked this question to Gautam, he explained to her that it was an 
amplifier. 

 (i) Which values were displayed by the grandmother ? How can inculcation of these 
values in students be promoted ? 

 (ii) What is the function of an amplifier ? 

 (iii) Which basic electronic device is used in the amplifier ? 

 

ÜÖÞ›ü – ’û 

Section – E 

 

24.  (i) ®Öß“Öê ×¤ü‹ ÝÖ‹ ¯Ö×¸ü¯Ö£Ö †Ö¸êüÜÖ ´Öë AB ÛúÖê‡Ô ‹ÛúÃÖ´ÖÖ®Ö ŸÖÖ¸ü Æîü ×•ÖÃÖÛúß »Ö´²ÖÖ‡Ô 1 m ŸÖ£ÖÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö 15 Ω    

Æîü … µÖÆü ®ÖÝÖÞµÖ (ˆ¯ÖêõÖÞÖßµÖ) †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö ŸÖ£ÖÖ ‹Ûú ¯ÖÏ×ŸÖ¸üÖê¬Ö R †Öî̧ ü 2V emf Ûêú ÃÖê»Ö E1 ÃÖê 

ÃÖÓµÖÖê×•ÖŸÖ Æîü … †®µÖ ÃÖê»Ö E2, ×•ÖÃÖÛúÖ emf 75 mV Æîü, Ûêú ÃÖÖ£Ö ×ÃÖ ȩ̂ü A ÃÖê 30 cm ¤æü¸üß ¯Ö¸ü ¿Öæ®µÖ 

×¾ÖõÖê̄ Ö ×Ã£Ö×ŸÖ ¯ÖÏÖ¯ŸÖ ÆüÖêŸÖß Æîü … R ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ … 
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 (ii) ÃÖê»ÖÖë Ûêú emf Ûúß ŸÖã»Ö®ÖÖ Ûêú ×»Ö‹ ¾ÖÖê»™ü´Öß™ü¸ü Ûúß †¯ÖêõÖÖ ¯ÖÖê™îü×®¿ÖµÖÖế Öß™ü¸ü ÛúÖê ¯ÖÏÖ×µÖÛúŸÖÖ ŒµÖÖë ¤üß •ÖÖŸÖß Æîü ? 

 (iii) ¯ÖÏµÖÖêÝÖ¿ÖÖ»ÖÖ ´Öë ÃÖê»Ö ÛúÖ †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö ×®Ö¬ÖÖÔ×¸üŸÖ Ûú¸ü®Öê Ûêú ×»Ö‹ ¯Ö×¸ǖ Ö£Ö †Ö¸êüÜÖ ÜÖà×“Ö‹ … 5 

†£Ö¾ÖÖ 

 (i) ¾ÖÖê»™üŸÖÖ †Öî̧ ü ÃÖê»Ö ÃÖê »Öß ÝÖµÖß ¬ÖÖ¸üÖ ÛúÖ ×¾Ö“Ö¸üÞÖ ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … ‡ÃÖ ÝÖÏÖ±ú ÃÖê ÃÖê»Ö Ûúß 

emf †Öî̧ ü ˆÃÖÛêú †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö Ûêú ²ÖÖ ȩ̂ü ´Öë •ÖÖ®ÖÛúÖ¸üß ÛîúÃÖê ¯ÖÏÖ¯ŸÖ Ûúß •ÖÖ ÃÖÛúŸÖß Æîü ?  

 (ii) ¤üÖê ÃÖê»ÖÖë, ×•Ö®ÖÛúß emf E1 †Öî̧ ü E2 ŸÖ£ÖÖ †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö r1 ŸÖ£ÖÖ r2 Æïü, ÛúÖê ¯ÖÖ¿¾ÖÔ ´Öë ÃÖÓµÖÖê×•ÖŸÖ ×ÛúµÖÖ 

ÝÖµÖÖ Æîü … ‡ÃÖ ÃÖÓµÖÖê•Ö®Ö ÛúÖê ¯ÖÏ×ŸÖÃ£ÖÖ×¯ÖŸÖ Ûú¸ü®Öê ¾ÖÖ»Öê ‹Ûú»Ö ÃÖê»Ö Ûúß emf †Öî̧ ü †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö Ûêú ×»Ö‹ 

¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ …   

 (i) In the circuit diagram given below, AB is a uniform wire of resistance 15 Ω and 

length 1 m. It is connected to a cell E1 of emf 2V and negligible internal resistance 

and a resistance R. The balance point with another cell E2 of emf 75 mV is found 

at 30 cm from end A. Calculate the value of R.  

 

 (ii) Why is potentiometer preferred over a voltmeter for comparison of emf. of cells ? 

 (iii) Draw a circuit diagram to determine internal resistance of a cell in the 

laboratory. 

OR 

 (i) Plot a graph showing variation of voltage vs the current drawn from the cell. 

How can one get information from this plot about the emf of the cell and its 

internal resistance ?  

 (ii) Two cells of emf’s E1 and E2 and internal resistance r1 and r2 are connected in 

parallel. Obtain the expression for the emf and internal resistance of a single 

equivalent cell that can replace this combination ? 
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25.  (i) ¯ÖÏÛúÖ¿Ö Ûêú ×¾Ö¾ÖŸÖÔ®Ö Ûêú ×»Ö‹ †Ö¾Ö¿µÖÛú ¿ÖŸÖí ×»Ö×ÜÖ‹ … 

 (ii) ×ÛúÃÖß ¯ÖŸÖ»Öß ‹Ûú»Ö ×—Ö¸üß Ûêú ÛúÖ¸üÞÖ ¯ÖÏÛúÖ¿Ö ÛúÖ ×¾Ö¾ÖŸÖÔ®Ö †Öî̧ ü ¯Ö¤ìü ¯Ö¸ü ×±Ïú•ÖÖë Ûêú ¯Öî™ü®ÖÔ ²Ö®Ö®Öê Ûúß ¾µÖÖÜµÖÖ 
Ûúß×•Ö‹ … 

 (iii) Ûêú®¦üßµÖ ˆ×““ÖÂšü Ûúß “ÖÖî›ÌüÖ‡Ô Ûêú ×»Ö‹ ŸÖ Ó̧üÝÖ¤îü‘µÖÔ ‘λ’, ×—Ö¸üß Ûúß “ÖÖî›ÌüÖ‡Ô ‘a’ ŸÖ£ÖÖ ×—Ö¸üß †Öî̧ ü ¯Ö¤ìü ‘D’ Ûêú 
²Öß“Ö ¯Öé£ÖÛú®Ö, Ûêú ¯Ö¤üÖë ´Öë ÃÖÓ²ÖÓ¬Ö ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ …  

 (iv) µÖ×¤ü ×—Ö¸üß Ûúß “ÖÖî›ÌüÖ‡Ô ´Öæ»Ö “ÖÖî›ÌüÖ‡Ô Ûúß ¤üÖê ÝÖã®Öß Ûú¸ü ¤üß •ÖÖ‹, ŸÖÖê ‡ÃÖÛúÖ Ûêú®¦üßµÖ ²ÖîÞ›ü Ûúß ŸÖß¾ÖÎŸÖÖ †Öî̧ ü 

ÃÖÖ‡•ÖÌ ¯Ö¸ü ŒµÖÖ ¯ÖÏ³ÖÖ¾Ö ¯Ö›ÌêüÝÖÖ ? 5 

†£Ö¾ÖÖ 

 (i) ÃÖÖ´ÖÖ®µÖ ÃÖ´ÖÖµÖÖê•Ö®Ö ´Öë ÜÖÝÖÖê»ÖßµÖ ¤æü¸ü¤ü¿ÖÔÛú Ûúß ¾µÖ¾ÖÃ£ÖÖ ÛúÖ ®ÖÖ´ÖÖÓ×ÛúŸÖ †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ … 

 (ii) †¯Ö¾ÖŸÖá ¤æü¸ü¤ü¿ÖÔÛúÖë Ûêú †×³Ö¥ü¿µÖÛúÖë ´Öë ÛúÖî®Ö ÃÖê ¤üÖê ×¾Ö¯Ö£Ö®Ö ÆüÖêŸÖê Æïü ? ¯Ö¸üÖ¾ÖŸÖá ¤æü¸ü¤ü¿ÖÔÛúÖë ´Öë ‡®Æëü ×ÛúÃÖ 

¯ÖÏÛúÖ¸ü ¤æü¸ü ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? 

 (iii) †×³Ö¥ü¿µÖÛú »ÖëÃÖ Ûêú «üÖ¸üÛú ´Öë ¾Öé×¨ü Ûú¸ü®Öê ¯Ö¸ü ¤æü¸ü¤ü¿ÖÔÛú Ûúß ×¾Ö³Öê¤ü®Ö õÖ´ÖŸÖÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯Ö×¸ü¾ÖÙŸÖŸÖ ÆüÖêŸÖß  

Æîü … †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü Ûúß×•Ö‹ …  

 (i) State the essential conditions for diffraction of light. 

 (ii) Explain diffraction of light due to a narrow single slit and the formation of 

pattern of fringes on the screen. 

 (iii) Find the relation for width of central maximum in terms of wavelength ‘λ’, 

width of slit ‘a’, and separation between slit and screen ‘D’. 

 (iv) If the width of the slit is made double the original width, how does it affect the 

size and intensity of the central band ? 

OR 

 (i) Draw a labelled schematic ray diagram of astronomical telescope in normal 

adjustment. 

 (ii) Which two aberrations do objectives of refracting telescope suffer from ? How 

are these overcome in reflecting telescope ? 

 (iii) How does the resolving power of a telescope change on increasing the aperture 

of the objective lens ? Justify your answer. 
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26.  ×ÛúÃÖß AC ÄÖÖêŸÖ ÃÖê 2 µF ÛúÖ ÃÖÓ¬ÖÖ×¸ü¡Ö, 100 Ω ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬ÖÛú ŸÖ£ÖÖ 8 H ÛúÖ ¯ÖÏȩ̂ üÛú ÁÖêÞÖß ´Öë ÃÖÓµÖÖê×•ÖŸÖ Æïü … 

 (i) ÄÖÖêŸÖ Ûúß †Ö¾Öé×¢Ö ŒµÖÖ ÆüÖê®Öß “ÖÖ×Æü‹ ŸÖÖ×Ûú ¯Ö×¸ü¯Ö£Ö ´Öë †×¬ÖÛúŸÖ´Ö ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ? ‡ÃÖ †Ö¾Öé×¢Ö ÛúÖê ŒµÖÖ 

ÛúÆüŸÖê Æïü ? 

 (ii) µÖ×¤ü ÄÖÖêŸÖ Ûêú e.m.f. ÛúÖ ×¿ÖÜÖ¸ü ´ÖÖ®Ö 200 V Æîü, ŸÖÖê †×¬ÖÛúŸÖ´Ö ¬ÖÖ¸üÖ –ÖÖŸÖ Ûúß×•Ö‹ …  

 (iii) ÁÖêÞÖßÛÎú´Ö LRC ¯Ö×¸ü¯Ö£Ö ´Öë ×¾ÖªãŸÖ ¬ÖÖ¸üÖ Ûêú †ÖµÖÖ´Ö ´Öë ¯Ö×¸ü¾ÖŸÖÔ®Ö ŸÖ£ÖÖ †®Öã̄ ÖÏµÖãŒŸÖ ¾ÖÖê»™üŸÖÖ Ûúß ¯Ö×¸ü¾ÖŸÖá 

†Ö¾Öé×¢Ö Ûêú ²Öß“Ö ¤üÖê ¯Öé£ÖÛú ¯ÖÏ×ŸÖ¸üÖê¬ÖÖë R1 ŸÖ£ÖÖ R2 (R1 > R2) Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … 

 (iv) ‘†®Öã®ÖÖ¤ü Ûúß ŸÖßõÞÖŸÖÖ’ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … ×Ûú®Ö ×Ã£Ö×ŸÖµÖÖë ´Öë ÛúÖê‡Ô ¯Ö×¸ǖ Ö£Ö †×¬ÖÛú ¾Ö¸üÞÖÖŸ´ÖÛú ÆüÖê 

•ÖÖŸÖÖ Æîü ?  5 

†£Ö¾ÖÖ 

 (i) Ã¾Ö“”û ¾Ö ®ÖÖ´ÖÖÓ×ÛúŸÖ †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê “Ö»Ö ÛãúÞ›ü»Öß ÝÖî»¾Öê®ÖÖế Öß™ü¸ü ÛúÖ ×ÃÖ¨üÖ®ŸÖ †Öî̧ ü ÛúÖµÖÔ×¾Ö×¬Ö 

×»Ö×ÜÖ‹ …  

 (ii) ‹ÛúÃÖ´ÖÖ®Ö †¸üßµÖ (×¡Ö•µÖ) õÖê¡Ö ÛúÖ ŒµÖÖ ÛúÖµÖÔ Æîü †Öî̧ ü ‡ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ˆŸ¯Ö®®Ö ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? 

 (iii) ÝÖî»¾Öê®ÖÖế Öß™ü¸ü Ûúß ¬ÖÖ¸üÖ ÃÖãÝÖÏÖ×ÆüŸÖÖ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … ¬ÖÖ¸üÖ ÃÖãÝÖÏÖ×ÆüŸÖÖ ´Öë ¾Öé×¨ü ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûúß •ÖÖŸÖß Æîü ? 

 A 2 µF capacitor, 100 Ω resistor and 8 H inductor are connected in series  with an AC 

source. 

 (i) What should be the frequency of the source such that current drawn in the circuit 

is maximum ? What is this frequency called ? 

 (ii) If the peak value of e.m.f. of the source is 200 V, find the maximum current. 

 (iii) Draw a graph showing variation of amplitude of circuit current with changing 

frequency of applied voltage in a series LRC circuit for  two different values of 

resistance R1 and R2 (R1 > R2). 

 (iv) Define the term ‘Sharpness of Resonance’. Under what condition, does a circuit 

become more selective ? 

OR 
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 (i) With the help of a neat and labelled diagram, explain the principle and working 

of a moving coil galvanometer. 

 (ii) What is the function of uniform radial field and how is it produced ? 

 (iii) Define current sensitivity of a galvanometer. How is current sensitivity increased ? 
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MARKING SCHEME 

 

Q. No. Expected Answer / Value Points 

SECTION -A 

Marks Total 

Marks 

Set1,Q1 

Set2,Q4 

Set3,Q3 

 

 

Q is positive 

(Even if a student writes the answer directly full marks to be given.) 

 

½  

½  

 

 

1 

Set1,Q2 

Set2,Q5 

Set3,Q4 

 

 

 

 

1 

 

 

 

1 

Set1,Q3 

Set2,Q1 

Set3,Q5 

   1 1 

Set1,Q4 

Set2,Q2 

Set3,Q1 

Any one of the following or any other 

(i) Magnetic braking in trains. 

(ii) Electromagnetic damping in certain galvanometers. 

(iii)Induction furnace to produce high temperature. 

(iv) Electric power meters (in which the disc rotates due to eddy currents.) 

 

 

 

 

1 

 

 

 

 

1 

Set1,Q5 

Set2,Q3 

Set3,Q2 

 

Electric flux  ,through an area element  , is defined by 

  

 where  is the angle between  and  . 
S.I unit of electric flux is . Alternatively, (Vm) 

 

 

½ 

 

  

½  

 

 

 

 

 

1 

 SECTION B   

Set1,Q6 

Set2,Q9 

Set3,Q8 

(i) Bohr’s (third) postulate: An electron might make a transition from one 

of its specified non- radiating orbits to another of lower energy. When 

it does so, a photon is emitted having energy equal to the energy 

difference between the initial and final states. The frequency of the 

emitted photon is given by  

 

(ii) Six spectral lines can be emitted. 

 

 

 

 

 

 

 

          Paschen series 

 

 

 

 

 

 

 

 

1 

 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lyman series 

Balmer series 

(i) Bohr’s (third) postulate    1 

(ii) Number of spectral lines    ½ 

Names of series     ½ 
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[NOTE:Award this ½ mark if the student identifies any one of the three 

series correctly.) 

 

 

 

OR 

 

Wavelength associated with electron in its orbit is given by de- Broglie 

relation 

  

Only those waves survive which form standing waves. For electron moving in 

n
th

 circular orbit of radius rn 

 

 ;  n=1,2,3…. 

     

or   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

 

½ 

 

 

½ 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q7 

Set2,Q10 
Set3,Q9 

 

 

‘X’ is a transducer. 

 

A repeater is a combination of a receiver and a transmitter. 

[A repeater picks up the signal from the transmitter , amplifies and transmits 

it to the receiver sometimes with a change in carrier frequency .Repeaters are 

used to extend / increase the range of a communication system.] 

 

 

 

 

 

 

1  

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

de Broglie relation    ½ 

Condition for standing waves   ½ 

Relation for rn     1 

 

 

 

 

Name of ‘X’      1 

Function of repeater     1 
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Set1,Q8 

Set2,Q6 
Set3,Q10 

 

 

Energy of photon  

de Broglie wavelength of electron  

 

Kinetic energy of electron,   

                                                 

                                                 

 

 

 

 

 

 

½ 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q9 

Set2,Q7 

Set3,Q6 

 

If the direction of vibration of electric field vector/plane of vibration of 

electric field vector ,does not change with time, the light is polarized. 

 

Whereas, if the direction of  vibration of electric field vector/plane of 

vibration of electric field vector changes randomly in very short intervals of 

time / with time, the light is unpolarised. 

 

(Alternatively: 

 

 
 

 

 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Energy of photon      ½ 

de-Broglie relation     ½ 

KE of electron      ½ 

Desired relation      ½ 

 

 

 

 

 

Polarized light      ½ 

Unpolarized light      ½ 

Intensity dependent on orientation   ½ 

Percentage of intensity transmitted   ½ 
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) 

Yes, it depends upon orientation of Polaroid because electric field vibrations , 

that are not in the direction of pass axis of Polaroid, are absorbed. Hence , 

intensity changes. 

(Alternatively , 

 

 = angle between vibrations in light and axis of polaroid sheet ) 

  

 

 

 

½ 

 

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

Set1,Q10 

Set2,Q8 

Set3,Q7 

 

 

 

  

   

 

   

 

  

 

 

 

 

 

 

½  

 

½  

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 SECTION C   
Set1,Q11 

Set2,Q19 

Set3,Q16 

 

a.  ; angle between dipole moment( ) and electric field( ) 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

Resistance of the two rod combination    

 ½+ ½  

Calculation of potential difference       1 

 

 

 

 

 

 

(a) Definition , Vector form and direction of torque ½+ ½ 

(b)Effect of non uniform field    1 

(c) Effect of increasing field    1 
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Direction of torque is perpendicular to the plane containing and  given 

by right hand screw rule. 

 

(Alternatively,  

 
Direction of torque is out of the plane of the paper.) 

 

b. If the field is non uniform the net force on the dipole will not be zero. 

There will be translatory motion of the dipole. 

 

c.(i) Net force will be in the direction of increasing electric field. 

 

 

 
 

 

 

(ii)Net force will be in the direction opposite to the  increasing field.[ 

or in the direction of decreasing field] 

 

½  

 

 

 

 

 

 

½  

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

½  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 
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Set1,Q12 

Set2,Q20 
Set3,Q17 

 

 

a. The charge q describes a circular path ; anticlockwise in XY plane. 

 

b. The path will become helical. 

 

c. Direction of Lorentz magnetic force is –Y 

 Applied electric field should be in +Y direction . 

  

   

 

 

 

 

 

 

 

½+ ½ 

 

½ 

 

½ 

 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 
Set1,Q13 

Set2,Q21 
Set3,Q18 

 

 

 

 

 

 

 

 

 

 

(i)  rays. 

 

Produced  in nuclear reactions and emitted by radioactive decay of 

nucleus. 

 

Used in medicine to destroy cancer cells. 

 

 

(ii) Ultra violet rays 

Used in LASIK eye surgery , UV lamps to kill germs in water 

purifier 

(any one use or any other ) 

Causes sunburn / skin cancer / harms eyes when exposed to direct 

UV rays (any one) 

 

 

 

 

 

 

 

 

 

 

½  

 

½  

 

½  

 

 

 

½  

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q14 

Set2,Q22 

Set3,Q19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Nature and direction of path     ½+½ 

(b) Nature of path      ½ 

(c) Direction and magnitude of electric field  1 ½ 

   

 

 

 

 

 

(i) Highest frequency segment    ½ 

Production of waves    ½ 

One use of waves     ½ 

 

(ii) Segment near high frequency end of visible ½ 

One use of this segment    ½ 

Its harmful effect     ½ 

 

 

Lens formula       ½ 

Image distance for L1     1 

Object distance for L2     ½ 

Focal length of  L2     1  
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For L1 

 

For lens L2 

u = (-20 – 60)cm = - 80 cm 

v = 80 cm  

 = 2 f2 

 

 

½ 

 

 

1 

 

 

½  

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 
Set1,Q15 

Set2,Q11 

Set3,Q20 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     i = 45
0
    ( on face AC) 

For TIR 

                               

 = 1.414 for TIR 

 Ray (1) is refracted from AC 

And rays (2) and (3) are internally reflected. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

1 

 

1 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Condition for TIR      ½ 

Value of   for TIR                                                                 1 

Conclusion for rays 1,2,3                                                        1 

Ray diagram                                                                            ½ 
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Set1,Q16 

Set2,Q12 

Set3,Q21 

 

 

 

 

 

 

(i) When solar cell is illuminated with light photons of energy 

greater than the energy gap (Eg ) of the semiconductor , then 

electron hole pairs are generated due to absorption of photons. 

 

The three basic processes involved in the generation of emf : 

(a) generation of e-h pairs due to light (with   close to 

the junction ; 

 

(b) separation of electrons and holes due to electric field of the 

depletion region 

 

(c) the electrons reaching the n side are collected by the front 

contact and holes reaching p side are collected by back contact, 

 

(ii) Solar radiation has maximum intensity of photons of energy = 

1.5eV 

 

Hence semiconducting materials Si and GaAs , with band gap   1.5 eV , are 

preferred materials for solar cells.  

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q17 

Set2,Q13 

Set3,Q22 

 

 

 

 

 

 

(i) E = =  

                     

 

Energy stored in 12  capacitor =  

                                                   =  

                                                    = 2E 

(ii) Charge on 6 capacitor, Q1 =  

                                               = 2  

 

        Charge on 12 capacitor, Q2 =  

                                                        =  

 

 

 

 

 

 

 

½  

 

 

 

 

½  

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Working principle of solar cell    1 

Three basic processes    1 

(ii) Why Si and GaAs are preferred materials?           1 

Energy stored in 12 f capacitor    1 

Energy stored in 3 f capacitor    1 ½ 

Total energy drawn from battery   ½ 
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                                                      = 4  

       Charge on 3  capacitor, Q = Q1+ Q2 

                                                                            = 6  

Energy stored in 3 capacitor =   =  

                                                = 18E 

 

(Alternatively: 

(ii) capacitance of parallel combination = 18  

Charge on parallel combination, Q = CV 

                                                      = 18 x  

Charge on 3  = Q = 3 x  

(=)18 x    = 3 x  

 (=)  

 Energy stored in 3  capacitor =  

                                                       =  

                                                       = 18 E) 

 

(iii) Total energy drawn = E + 2E + 18E = 21E 

 

 

½ 

  

 

 

½  

 

 

 

 

 

½ 

 

 

 

½ 

 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 
Set1,Q18 

Set2,Q14 
Set3,Q11 

 

 

 

 

 

(i) Number of radioactive nuclei decaying per second at any time. 

(ii)  

 

  

 

  

 

 

 

 

 

 

 

1 

 

½  

 

½  

 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 
Set1,Q19 

Set2,Q15 

Set3,Q12 

 

 

 

 

(i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Definition of activity   1 

(ii) Derivation     2 

Graph of photocurrent with intensity   1 

Numerical      2 
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(ii)Energy of a photon   Joule 

 eV 

 

                                       = 3.75 eV  

Since W0 of M0 is greater than E,  will not give photoemission. 

There will be no effect of bringing source closer in the case of M0.In case of 

Na, photocurrent will increase. 

 

OR 

 

 

 

 

 

 

Cut off frequency : It is that maximum frequency of incident radiation below 

which no photo emission takes place from a photo electric material. 

(Alternatively, That minimum frequency of incident radiation at which 

photons are just emitted with zero kinetic energy.) 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

½ 

 

 

 

½ 

½ 

½ 

 

 

 

 

 

 

 

 

 

1 

 

 

 

½ 

 

½ 

 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Definition of cut off frequency    1 

Finding ratio                                                                        2 
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Set1,Q20 

Set2,Q16 

Set3,Q13 

 

 

 

 

 

 

  

(a) In point to point communication mode , communication takes place 

over a link between a single transmitter and a receiver.  

In broadcast mode , there are a large number of receivers 

corresponding to a single transmitter. 

Examples : 

Point to point : telephony 

Broadcast : radio / Television 

 

(b) The service area is divided into a suitable number of hexagonal cells 

centered on MTSO ( Mobile Telephone Switching Office). Each cell 

contains a low-power transmitter called a base station and caters to a 

large number of mobile receivers / cell phones.When a mobile 

receiver crosses one base station it is handed over to another base 

station . It is called handover or handoff. 

 

 

 

 

 

 

 

½ 

 

½ 

 

  

½ 

½ 

 

 

 

 

 

1 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 
Set1,Q21 

Set2,Q17 

Set3,Q14 

 

 

 

 

 

 

 

 

 
(Alternatively: The student may just write the directions of    ,  and the 

resultant field.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Distinction between point to point and broadcast                   ½+ ½ 

Example of each                       ½+ ½ 

Mobile telephony       1 

Vector diagram      ½ 

Expression for magnetic field             ½ +½ 

Magnitude of resultant field     1 

Direction       ½ 
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½  

 

 

½  

 

 

½ 

 

 

 

 

½  

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

    

 
Set1,Q22 
Set2,Q18 

Set3,Q15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Self inductance is the amount of magnetic flux linked with a coil 

when a unit current flows through it. 

(Alternatively , 

It is the amount of emf induced in a coil when current through it 

changes at the rate of 1 A per second.) 

 

S.I. unit : henry(H) 

 

(ii) Magnetic field inside the solenoid , n I 

                   Induced emf in the loop ,    

                                                                

                                                                    

                                                          

                                                                    

                                                    V 

                                                     

 

 

 

 

 

 

½  

 

 

 

 

 

½ 

 

½  

 

 

 

 

 

 

 

½ 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

(i) Definition and unit     ½ + ½ 

(ii) Formula – Magnetic field inside solenoid ½ 

Formula – Induced emf in loop   ½ 

Calculation of induced emf in loop  1 
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Set1,Q23 

Set2,Q23 
Set3,Q23 

 

SECTION D 

 

 

 

 

 

 

 

(i) Inquisitive , loving , scientific temperament (or any other two 

values) 

By encouraging students to ask questions . 

By giving them tasks / projects and allowing students to use 

different media to find the solution to the given task, (any other) 

 

(ii) It is a device which produces an amplified copy of the signal. 

 

(iii) Transistor. 

 

 

 

 

 

 

 

 

 

 

 

½ + ½ 

 

 

 

½ + ½ 

 

1 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 
Set1,Q24 
Set2,Q26 

Set3,Q25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SECTION E 

 

 

 

 

 

 

(i) Size of slit / aperture must be smaller than of the order of 

wavelength of light. 

       

      (ii) 

       
 

 

Single slit diffraction is explained by treating different parts of the wavefront 

at the slit as sources of secondary wavelets. 

At the central point C on the screen , θ is zero . All path differences are zero 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

1  

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Values displayed (any two)  ½ + ½ 

Inculcation of these values  1 

(ii) Function of amplifier   1 

(iii) Name of device    1 

 

(i) Condition for diffraction               ½ 

(ii) Diagram and explanation of fringe pattern       1+1½ 

(iii) Derivation of width of central maxima            1  

(iv) Effect on size and intensity of central maxima  ½ + ½ 
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and hence all the parts of the slit contribute in phase and give maximum 

intensity at C. 

At any other point P , the path difference between two edges of the slit is  

Any point P , in direction  , is a location of minima if  

 

This can be explained by dividing the slit into even number of parts. The path 

difference between waves from successive parts is 180
0
 out of phase and 

hence cancel each other leading to a minima. 

 

Any point P , in direction Q , is a location of maxima if  

 

This can be explained by dividing the slit into odd  number of parts. The 

contributions from successive parts cancel in pairs because of 180
0
  phase 

difference .The unpaired part produces intensity at P , leading to a maxima. 

 

(iii)If θ is the direction of first minima , then  

 

Angular width of central maxima = 2  

                                                       

 

Linear width of central maxima ,  

                                                           

 

(iv) If ‘a’ is doubled , β becomes half 

Intensity becomes 4 times. 

OR 

 

 

 

 

 

 

(i) 
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Diagram of telescope      2 

Two aberration                       ½+ ½ 

Overcoming aberrations                    ½+ ½ 

Expression for resolving power and change                    ½+ ½ 
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(ii) Spherical aberration . It can be corrected by using parabolic mirror 

objective. 

Chromatic aberration. By using mirrors instead of spherical lenses 

because mirrors do not suffer from chromatic aberration. 

 

(iii)  

 

On increasing aperture ‘a’ , RP also increases. 

 

 

 

 

½+ ½ 

 

½+ ½ 
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Set1,Q25 

Set2,Q24 
Set3,Q26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) 250 rad / s or =  

 

                   Resonant frequency 

 

(ii)  

(iii)  

 

 
 

(iv)  is measure of sharpness of resonance , where is the 

resonant frequency and  is the bandwidth. 
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1 
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(i) Frequency at maximum current   1 

Name of frequency    ½ 

(ii) Maximum current     1 

(iii) Graph      1 

(iv) Definition of sharpness of resonance  1 

Condition      ½ 
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        Circuit is more selective if it has greater value of sharpness / The 

           circuit should have smaller band width  . 

 

OR 

 

 

 

 

 

(i) A current carrying loop experience a torque in a magnetic field. 

 

 
 

Torque on the current coil ,  ( in radial field) 

 

Counter torque provided by the spring =   where  is the deflection of 

the coil and k is torsional constant of the spring. 

 

At equilibrium ,  

 

(ii)Radial field makes the scale of galvanometer linear or  

It is produced by making  pole pieces of the magnet cylindrical in shape. 

 

(ii) Current sensitivity is defined as current per unit deflection. 

Current sensitivity is increased by increasing the number of turns N. 

 

 

½ 
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5 

(i) Principle , diagram , theory of galvanometer ½+1+1 ½ 

(ii) Function of radial field , its production         ½ + ½  

(iii) Current sensitivity , how it is increased        ½ + ½ 
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Set1,Q26 
Set2,Q25 

Set3,Q24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Current through AB 

 

P.D. across AB,  

 

Potential gradient  

 

Balance length for cell E2 (= 75mV) ,  

 

 

(ii) A potentiometer is preferred over a voltmeter because 

potentiometer does not draw current for any measurement unlike a 

voltmeter.  

(Alternatively, Potentiometer compares the emf values while the 

voltmeter would only compare the terminal p.d.’s of the two cells.) 

(iii)  

 
 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

½ 

 

 

1 

 

 

 

 

 

 

 

 

 

 

1 ½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

(i) Calculation of R                2 ½ 

(ii) Preference of potentiometer over voltmeter 1 

(iii) Circuit diagram     1 ½ 
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OR 

 

 

 

 

 

 

 

 

(i) 

 
 

  

When current is zero (I=0) , V=   

And when V=0 , I =I0 ,  

(ii) 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

½ 

 

½ 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Graph of V vs I     1 

Emf      ½ 

Internal resistance     ½ 

(ii) Diagram      1 

Derivation of E     1 

and Internal resistance    1 
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On comparing with 

 
we get 

 
(Alternatively , a student may write the last two results in the following 

form. 

 

) 
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