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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/1 55/1/2/D 

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 15 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 15 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. 
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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 = 4π × 10–7 T m A–1 

  ε0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

4πε0

 = 9 × 109 N m2 C–2 

  ‡»ÖêŒ™ÒüÖê®Ö ÛúÖ ¦ü¾µÖ´ÖÖ®Ö = 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 = 4π × 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. “Ö»Ö ÛãúÞ›ü»Öß ÝÖî»¾Öê®ÖÖế Öß™ü¸ü ÛúÖ †Ö¬ÖÖ×¸üŸÖ ×ÃÖ¨üÖ®ŸÖ ×»Ö×ÜÖ‹ … 1 

 Write the underlying principle of a moving coil galvanometer. 

 

2. ×¾Ö´ÖÖ®Ö ÃÖÓ“ÖÖ»Ö®Ö Ûúß ¸ü›üÖ¸ü ¯ÖÏÞÖÖ»Öß Ûêú ×»Ö‹ ÃÖæõ´Ö ŸÖ¸ÓüÝÖÖë ÛúÖê ˆ¯ÖµÖãŒŸÖ ŒµÖÖë ´ÖÖ®ÖÖ •ÖÖŸÖÖ Æîü ? 1 

 Why are microwaves considered suitable for radar systems used in aircraft          

navigation ? 

 

3. ÁÖêÞÖß LCR ¯Ö×¸ü¯Ö£Ö ´Öë †®Öã®ÖÖ¤ü Ûêú ‘ÝÖãÞÖŸÖÖ ÛúÖ¸üÛú’ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … ‡ÃÖÛúÖ SI ´ÖÖ¡ÖÛú ŒµÖÖ Æîü ? 1 

 Define ‘quality factor’ of resonance in series LCR circuit. What is its SI unit ? 

 

4.  ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ÛúÖê‡Ô ×²Ö®¤ãü×ÛúŸÖ †Ö¾Öê¿Ö +Q ×ÛúÃÖß ×²Ö®¤ãü O ¯Ö¸ü ×Ã£ÖŸÖ Æîü … ˆ»»ÖêÜÖ Ûúß×•Ö‹ ×Ûú ŒµÖÖ 

×¾Ö³Ö¾ÖÖ®ŸÖ¸ü VA – VB ¬Ö®ÖÖŸ´ÖÛú, ŠúÞÖÖŸ´ÖÛú †£Ö¾ÖÖ ¿Öæ®µÖ Æîü …  1  

  +Q•----------------------------•------------• 

       O   A B 

 A point charge +Q is placed at point O as shown in the figure. Is the potential 

difference VA – VB positive, negative or zero ? 

  +Q•----------------------------•------------• 

       O   A B 

  

5. µÖ×¤ü ×ÛúÃÖß ÝÖÖê»ÖßµÖ ÝÖÖÃÖßµÖ ¯ÖéÂšü Ûúß ×¡Ö•µÖÖ ´Öë ¾Öé×¨ü Ûú¸ü ¤üß •ÖÖ‹, ŸÖÖê ˆÃÖ´Öë ¯Ö×¸ü²Ö¨ü ×ÛúÃÖß ×²Ö®¤ãü×ÛúŸÖ †Ö¾Öê¿Ö Ûêú 

ÛúÖ¸üÞÖ ×¾ÖªãŸÖ õÖê¡Ö ´Öë ŒµÖÖ ¯Ö×¸ü¾ÖŸÖÔ®Ö ÆüÖêÝÖÖ ?  1 

 How does the electric flux due to a point charge enclosed by a spherical Gaussian 

surface get affected when its radius is increased ? 
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ÜÖÞ›ü – ÜÖ  

SECTION – B 

 

6. ¦ü¾µÖ´ÖÖ®Ö ÃÖÓÜµÖÖ A = 240 ŸÖ£ÖÖ ²Ö®¬Ö®Ö ‰ú•ÖÖÔ ¯ÖÏ×ŸÖ ®µÖã×Œ»Ö†Öò®Ö BE/A = 7.6 MeV ÛúÖ ÛúÖê‡Ô ®ÖÖ×³ÖÛú ¤üÖê ™ãüÛú›ÌüÖë 

´Öë ×¾ÖÜÖ×Þ›üŸÖ ÆüÖêŸÖÖ Æîü ×•Ö®Ö´Öë ¯ÖÏŸµÖêÛú Ûêú ×»Ö‹ A = 120 †Öî̧ ü BE/A = 8.5 MeV Æîü … ´ÖãŒŸÖ-‰ú•ÖÖÔ ¯Ö×¸üÛú×»ÖŸÖ 

Ûúß×•Ö‹ …   2  

†£Ö¾ÖÖ 

 ÃÖÓ»ÖµÖ®Ö †×³Ö×ÛÎúµÖÖ 2
1
H + 2

1
H → 3

2
He + n, •Ö²Ö×Ûú, ²ÖÓ¬Ö®Ö ‰ú•ÖÖÔ (BE) 2

1
H Ûúß 2.23 MeV ŸÖ£ÖÖ 3

2
He Ûúß 

7.73 MeV Æîü, ´Öë ‰ú•ÖÖÔ ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

 A nucleus with mass number A = 240 and BE/A = 7.6 MeV breaks into two fragments 

each of A = 120 with BE/A = 8.5 MeV. Calculate the released energy. 

OR 

 Calculate the energy in fusion reaction :  

 2
1
H + 2

1
H → 3

2
He + n, where BE of  2

1
H = 2.23 MeV and of 3

2
He = 7.73 MeV. 

 

7. ¤üÖê ÃÖê»Ö, ×•Ö®ÖÛúß emf 1.5 V †Öî̧ ü 2.0 V ŸÖ£ÖÖ †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö ÛÎú´Ö¿Ö: 0.2 Ω ŸÖ£ÖÖ 0.3 Ω Æïü, ¯ÖÖ¿¾ÖÔ ´Öë 

ÃÖÓµÖÖê×•ÖŸÖ Æïü … ‡®ÖÛêú ŸÖã»µÖ ÃÖê»Ö Ûúß emf †Öî̧ ü †Ö®ŸÖ×¸üÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 2 

 Two cells of emfs 1.5 V and 2.0 V having internal resistances 0.2 Ω  and 0.3 Ω 

respectively are connected in parallel. Calculate the emf and internal resistance of the 

equivalent cell. 

 

8. ²ÖÎæÃ™ü¸ü ×®ÖµÖ´Ö ×»Ö×ÜÖ‹ …  

 ×¾Ö×³Ö®®Ö ¾ÖÞÖÖí Ûêú ¯ÖÏÛúÖ¿Ö Ûêú ×»Ö‹ ¯ÖÖ¸ü¤ü¿Öá ´ÖÖ¬µÖ´Ö Ûêú ²ÖÎæÃ™ü¸ü ÛúÖêÞÖ ÛúÖ ´ÖÖ®Ö ×³Ö®®Ö-×³Ö®®Ö ÆüÖêŸÖÖ Æîü … ÛúÖ¸üÞÖ ¤üß×•Ö‹ … 2 

 State Brewster’s law. 

 The value of Brewster angle for a transparent medium is different for light of different 

colours. Give reason.  

 

9. ÃÖÓ“ÖÖ¸ü ¯ÖÏÞÖÖ»Öß ´Öë ˆ¯ÖµÖÖêÝÖ ÆüÖê®Öê ¾ÖÖ»Öê ¯Ö¤üÖë (i) ÃÖÓÛúßÞÖÔ®Ö (õÖßÞÖŸÖÖ) (ii) ×¾Ö´ÖÖò›ãü»Ö®Ö Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 2  

 Explain the terms (i) Attenuation and (ii) Demodulation used in Communication 

System.   
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10. ÃÖ´ÖÖ®Ö †Ö¾Öê¿Ö ¯Ö¸ü®ŸÖã ×¾Ö×³Ö®®Ö ¦ü¾µÖ´ÖÖ®ÖÖë m1 , m2 (m1 > m2) Ûêú ¤üÖê ÛúÞÖÖë A †Öî̧ ü B Ûêú 
1

V
  †Öî̧ ü            

¤êü-²ÖÎÖòÝ»Öß ŸÖ Ó̧üÝÖ¤îü‘µÖÔ λ Ûêú ²Öß“Ö ×¾Ö“Ö¸üÞÖ ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … µÖ×¤ü V Ÿ¾Ö¸üÛú ×¾Ö³Ö¾Ö ÛúÖê ×®Öºþ×¯ÖŸÖ 

Ûú¸üŸÖÖ Æîü, ŸÖÖê ‡®Ö ¤üÖê®ÖÖë ´Öë ÃÖê ÛúÖî®Ö ”ûÖê™êü ¦ü¾µÖ´ÖÖ®Ö ÛúÖê ¯ÖÏ¤üÙ¿ÖŸÖ Ûú¸üŸÖÖ Æîü ? ÛúÖ¸üÞÖ ¤üß×•Ö‹ … 2 

 Plot a graph showing variation of de-Broglie wavelength λ versus 
1

V
 , where V is 

accelerating potential for two particles A and B carrying same charge but of masses 

m1, m2 (m1 > m2). Which one of the two represents a particle of smaller mass and   

why ? 

 

ÜÖÞ›ü-ÝÖ 

SECTION – C 
 

11. (i) †®µÖÖê®µÖ ¯ÖÏȩ̂ üÞÖ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … 

 (ii) ÃÖÓ»ÖÝ®Ö ÛãúÞ›ü×»ÖµÖÖë Ûêú ×ÛúÃÖß µÖãÝÖ»Ö ÛúÖ †®µÖÖê®µÖ ¯ÖÏȩ̂ üÞÖ 1.5 H Æîü … µÖ×¤ü ‹Ûú ÛãúÞ›ü»Öß ´Öë 0.5 s ´Öë ¬ÖÖ¸üÖ      

0 ÃÖê 20 A ÆüÖê •ÖÖŸÖß Æîü, ŸÖÖê †®µÖ ÛãúÞ›ü»Öß ´Öë °»ÖŒÃÖ-ÝÖÏÓ×£ÖÛúÖ ÛúÖ ¯Ö×¸ü¾ÖŸÖÔ®Ö ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ? 3 

 (i) Define mutual inductance. 

 (ii) A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one 

coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with the 

other coil ? 

 

12. ¤üÖê ÃÖ´ÖÖ®ŸÖ¸ü ¯Ö×¼üÛúÖ ÃÖÓ¬ÖÖ×¸ü¡ÖÖë X ŸÖ£ÖÖ Y Ûúß ¯Ö×¼üÛúÖ†Öë Ûêú õÖê¡Ö ÃÖ´ÖÖ®Ö Æïü †Öî̧ ü ˆ®ÖÛêú ²Öß“Ö ¯Öé£ÖÛËú®Ö ³Öß ÃÖ´ÖÖ®Ö Æïü … 

X Ûúß ¯Ö×¼üÛúÖ†Öë Ûêú ²Öß“Ö ¾ÖÖµÖã Æîü, •Ö²Ö×Ûú Y ´Öë εr = 4 ÛúÖ ¯Ö¸üÖ¾ÖîªãŸÖ ´ÖÖ¬µÖ´Ö Æîü … 

 

 (i) µÖ×¤ü ÃÖÓµÖÖê•Ö®Ö Ûúß ŸÖã»µÖ ¬ÖÖ×¸üŸÖÖ 4 µF Æîü, ŸÖÖê ¯ÖÏŸµÖêÛú ÃÖÓ¬ÖÖ×¸ü¡Ö Ûúß ¬ÖÖ×¸üŸÖÖ ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

 (ii) X ŸÖ£ÖÖ Y Ûúß ¯Ö×¼üÛúÖ†Öë Ûêú ²Öß“Ö ×¾Ö³Ö¾ÖÖ®ŸÖ¸ü ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

 (iii) X ŸÖ£ÖÖ Y ´Öë ÃÖÓ×“ÖŸÖ ×Ã£Ö¸ü ×¾ÖªãŸÖ ‰ú•ÖÖÔ Ûêú †®Öã̄ ÖÖŸÖ ÛúÖ †®Öã́ ÖÖ®Ö »ÖÝÖÖ‡‹ … 3 
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 Two parallel plate capacitors X and Y have the same area of plates and same 

separation between them. X has air between the plates while Y contains a dielectric 

medium of εr = 4. 

                  

 (i) Calculate capacitance of each capacitor if equivalent capacitance of the 

combination is 4 µF. 

 (ii) Calculate the potential difference between the plates of X and Y. 

 (iii) Estimate the ratio of electrostatic energy stored in X and Y. 

 

13. ¤üÖê »Ö´²Öê ÃÖß¬Öê ÃÖ´ÖÖ®ŸÖ¸ü “ÖÖ»ÖÛúÖë ÃÖê Ã£ÖÖµÖß ¬ÖÖ¸üÖ‹Ñ I1 †Öî̧ ü I2 ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æïü †Öî̧ ü ‡®ÖÛêú ²Öß“Ö ¯Öé£ÖÛú®Ö d Æîü … 

µÖ×¤ü ‡®Ö “ÖÖ»ÖÛúÖë ÃÖê ¯ÖÏ¾ÖÖ×ÆüŸÖ ¬ÖÖ¸üÖ†Öë Ûúß ×¤ü¿ÖÖ ÃÖ´ÖÖ®Ö Æïü, ŸÖÖê µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ‹Ûú ´Öë ˆŸ¯Ö®®Ö 

“Öã́ ²ÖÛúßµÖ õÖê¡Ö ¤æüÃÖ¸êü ´Öë †ÖÛúÂÖÔÞÖ ²Ö»Ö ˆŸ¯Ö®®Ö Ûú¸üŸÖÖ Æîü … ‡ÃÖ ¯ÖÏÛúÖ¸ü ‡ÃÖ ²Ö»Ö Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ … 

 ‹Ûú ‹ê×´¯ÖµÖ¸ü Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … 3   

 Two long straight parallel conductors carry steady current I1 and I2 separated by a 

distance d. If the currents are flowing in the same direction, show how the magnetic 

field set up in one produces an attractive force on the other. Obtain the expression for 

this force. Hence define one ampere. 

 

14. ×¡Ö•µÖÖ ‘a’ Ûêú ×ÛúÃÖß ¾Ö»ÖµÖ ¯Ö¸ü †Ö¾Öê¿Ö ‹ÛúÃÖ´ÖÖ®Ö ºþ¯Ö ÃÖê ×¾ÖŸÖ×¸üŸÖ Æîü … ‡ÃÖ ¾Ö»ÖµÖ Ûêú †õÖ Ûêú ×ÛúÃÖß ×²Ö®¤ãü ¯Ö¸ü 

×¾ÖªãŸÖ ŸÖß¾ÖÎŸÖÖ E Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ … ‡ÃÖ ¯ÖÏÛúÖ¸ü µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ‡ÃÖ ¾Ö»ÖµÖ ÃÖê »Ö´²Öß ¤æü¸üß Ûêú ×²Ö®¤ãü†Öë 

Ûêú ×»Ö‹ µÖÆü ×²Ö®¤ãü×ÛúŸÖ †Ö¾Öê¿Ö Ûúß ³ÖÖÓ×ŸÖ ¾µÖ¾ÖÆüÖ¸ü Ûú¸üŸÖÖ Æîü … 3  

 A charge is distributed uniformly over a ring of radius ‘a’. Obtain an expression for 

the electric intensity E at a point on the axis of the ring. Hence show that for points at 

large distances from the ring, it behaves like a point charge. 
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15. ¯ÖÏÛúÖ¿Ö-×¾ÖªãŸÖ ¯ÖÏ³ÖÖ¾Ö Ûêú ˆ®Ö ŸÖß®Ö ×¾Ö×¿ÖÂ™ü »ÖõÖÞÖÖë ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ ×•Ö®ÖÛúß ¾µÖÖÜµÖÖ ¯ÖÏÛúÖ¿Ö Ûêú ŸÖ Ó̧üÝÖ ×ÃÖ¨üÖ®ŸÖ 

Ûêú «üÖ¸üÖ ®ÖÆüà Ûúß •ÖÖ ÃÖÛúŸÖß, ¯Ö¸ü®ŸÖã Ûêú¾Ö»Ö †Ö‡ÓÃ™üß®Ö-ÃÖ´ÖßÛú¸üÞÖ Ûêú ˆ¯ÖµÖÖêÝÖ «üÖ¸üÖ Æüß Ûúß •ÖÖ ÃÖÛúŸÖß Æîü … 3 

 Write three characteristic features in photoelectric effect which cannot be explained on 

the basis of wave theory of light, but can be explained only using Einstein’s equation. 

 

16. (a) “Öã́ ²ÖÛúßµÖ õÖê¡Ö B ´Öë ¾ÖêÝÖ ν ÃÖê ÝÖ×ŸÖ´ÖÖ®Ö ×ÛúÃÖß †Ö¾Öê×¿ÖŸÖ ÛúÞÖ ¯Ö¸ü »ÖÝÖ®Öê ¾ÖÖ»Öê “Öã́ ²ÖÛúßµÖ ²Ö»Ö Ûêú ×»Ö‹ 

¾µÖÓ•ÖÛú ×»Ö×ÜÖ‹ … 3 

 (b) ÃÖ´ÖÖ®Ö ¾ÖêÝÖ ÃÖê ÝÖ×ŸÖ´ÖÖ®Ö ÛúÖê‡Ô ®µÖæ™ÒüÖò®Ö, ‡»ÖêŒ™ÒüÖò®Ö †Öî̧ ü ‹ê»±úÖ ÛúÞÖ, ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸,ü ¯Öê̄ Ö¸ü Ûêú ŸÖ»Ö Ûêú 

³ÖßŸÖ¸ü •ÖÖŸÖê ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö ´Öë ¯ÖÏ¾Öê¿Ö Ûú¸üŸÖê Æïü … õÖê¡Ö ´Öë ‡®ÖÛêú ¯Ö£Ö †Ö¸êü×ÜÖŸÖ Ûúß×•Ö‹ †Öî̧ ü 

†¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü Ûúß×•Ö‹ … 

x x x x x x

x x x x x x

x x x x x x

x x x x x x

α

n

e

 

 (a) Write the expression for the magnetic force acting on a charged particle moving 

with velocity ν in the presence of magnetic field B. 

 (b) A neutron, an electron and an alpha particle moving with equal velocities, enter 

a uniform magnetic field going into the plane of the paper as shown. Trace their 

paths in the field and justify your answer. 

    

x x x x x x

x x x x x x

x x x x x x

x x x x x x

α

n

e
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17. (a) 20 cm ¾ÖÛÎúŸÖÖ ×¡Ö•µÖÖ Ûêú ×ÛúÃÖß †¾ÖŸÖ»Ö ¤ü¯ÖÔÞÖ Ûêú ÃÖÖ´Ö®Öê h ‰Ñú“ÖÖ‡Ô Ûêú ×ÛúÃÖß ×²Ö´²Ö Ûúß ¤ü¯ÖÔÞÖ ÃÖê ¾ÖÆü ¤æü¸üß 

¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖ ¯Ö¸ü ×²Ö´²Ö ÛúÖê ¸üÜÖ®Öê ¯Ö¸ü †Ö¾Ö¬ÖÔ®Ö 2 ÛúÖ ¾ÖÖÃŸÖ×¾ÖÛú ¯ÖÏ×ŸÖ×²Ö´²Ö ¯ÖÏÖ¯ŸÖ ÆüÖê … ¯ÖÏ×ŸÖ×²Ö´²Ö 

Ûúß ×Ã£Ö×ŸÖ ³Öß –ÖÖŸÖ Ûúß×•Ö‹ … 3 

 (b) ¤ü¯ÖÔÞÖ ÃÖæ¡Ö ÛúÖ ¯ÖÏµÖÖêÝÖ Ûú¸üŸÖê Æãü‹ ¾µÖÖÜµÖÖ Ûúß×•Ö‹, ˆ¢Ö»Ö ¤ü¯ÖÔÞÖ ÃÖ¤îü¾Ö Æüß ×²Ö´²Ö ÛúÖ †Ö³ÖÖÃÖß ¯ÖÏ×ŸÖ×²Ö´²Ö ŒµÖÖë 

²Ö®ÖÖŸÖê Æïü …  

 (a) Calculate the distance of an object of height h from a concave mirror of radius of 

curvature 20 cm, so as to obtain a real image of magnification 2. Find the 

location of image also. 

 (b) Using mirror formula, explain why does a convex mirror always produce a 

virtual image.  

 

18. (i) Ã£ÖÖµÖß ÛúõÖÖ†Öë ÛúÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Ûú¸ü®Öê ¾ÖÖ»Öß ²ÖÖȩ̂ ü Ûúß Œ¾ÖÖÓ™ü´ÖßÛú¸üÞÖ Ûúß ¿ÖŸÖÔ ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ …               

¤êü-²ÖÎÖòÝ»Öß †×³ÖÝÖéÆüßŸÖ Ã£ÖÖµÖß ÛúõÖÖ†Öë Ûúß ¾µÖÖÜµÖÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûú¸üŸÖÖ Æîü ? 3 

 (ii) ®Öß“Öê ¤ü¿ÖÖÔ‹ ÝÖ‹ ‰ú•ÖÖÔ-ÃŸÖ¸ü †Ö¸êüÜÖ ÃÖê ŸÖß®Ö ŸÖ¸ÓüÝÖ¤îü‘µÖÖí λ1, λ2 †Öî̧ ü λ3 ´Öë ÃÖÓ²ÖÓ¬Ö –ÖÖŸÖ Ûúß×•Ö‹ … 

 

 (i) State Bohr’s quantization condition for defining stationary orbits. How does           

de Broglie hypothesis explain the stationary orbits ? 

 (ii) Find the relation between the three wavelengths λ1, λ2 and λ3 from the energy 

level diagram shown below. 
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19. µÖÆü ¤ü¿ÖÖÔŸÖê Æãü‹, ×Ûú ×ÛúÃÖß ¤æü¸üÃ£Ö ×²Ö´²Ö ÃÖê †Ö®Öê ¾ÖÖ»Öß ¯ÖÏÛúÖ¿Ö ×Ûú¸üÞÖë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ®Öê×¡ÖÛúÖ «üÖ¸üÖ ÝÖÏÆüÞÖ Ûúß •ÖÖŸÖß Æïü, 

¯Ö¸üÖ¾ÖŸÖá ¤æü¸ü¤ü¿ÖÔÛú ÛúÖ ¾µÖ¾ÖÃ£ÖÖ ×Ûú¸üÞÖ †Ö¸êüÜÖ ÜÖà×“Ö‹ … †¯Ö¾ÖŸÖá ¤æü¸ü¤ü¿ÖÔÛúÖë Ûúß ŸÖã»Ö®ÖÖ ´Öë ‡ÃÖÛêú ¤üÖê ´ÖÆü¢¾Ö¯ÖæÞÖÔ 

»ÖÖ³Ö ×»Ö×ÜÖ‹ …   3 

 Draw a schematic ray diagram of reflecting telescope showing how rays coming from 

a distant object are received at the eye-piece. Write its two important advantages over 

a refracting telescope. 

 

20. ¤üÖê»ÖÖµÖ´ÖÖ®Ö †Ö¾Öê¿ÖÖë «üÖ¸üÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ ŸÖ Ó̧üÝÖë ˆŸ¯Ö®®Ö ÆüÖêŸÖß Æïü ?  

 Z-×¤ü¿ÖÖ ´Öë ÃÖÓ“Ö×¸üŸÖ ÆüÖê®Öê ¾ÖÖ»Öß ¸îü×ÜÖÛúŸÖ: ¬ÖÐã×¾ÖŸÖ ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ ŸÖ¸ÓüÝÖÖë ÛúÖ †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ … ¤üÖê»ÖÖµÖ´ÖÖ®Ö ×¾ÖªãŸÖ 

‹¾ÖÓ “Öã́ ²ÖÛúßµÖ õÖê¡ÖÖë Ûúß ×¤ü¿ÖÖ‹Ñ ³Öß ‡Ó×ÝÖŸÖ Ûúß×•Ö‹ … 3 

†£Ö¾ÖÖ 

 ‹ê×´¯ÖµÖ¸ü Ûêú ¯Ö×¸ü¯Ö£ÖßµÖ ×®ÖµÖ´Ö ÛúÖ ´ÖîŒÃÖ¾Öê»Ö ÛúÖ ¾µÖÖ¯ÖÛúßÛú¸üÞÖ ×»Ö×ÜÖ‹ … µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ×ÛúÃÖß ÃÖÓ¬ÖÖ×¸ü¡Ö Ûêú 

†Ö¾Öê¿Ö®Ö Ûúß ¯ÖÏ×ÛÎúµÖÖ ´Öë, ÃÖÓ¬ÖÖ×¸ü¡Ö Ûúß ¯Ö×¼üÛúÖ†Öë ´Öë ˆŸ¯Ö®®Ö ¬ÖÖ¸üÖ  

  i = ε0 
dΦE

dt
  ÆüÖêŸÖß Æîü … 

 µÖÆüÖÑ ΦE ÃÖÓ¬ÖÖ×¸ü¡Ö Ûúß ¯Ö×¼üÛúÖ†Öë ÛúÖê †Ö¾Öê×¿ÖŸÖ Ûú¸üŸÖê ÃÖ´ÖµÖ ˆŸ¯Ö®®Ö ×¾ÖªãŸÖ °»ÖŒÃÖ Æîü …  

 How are em waves produced by oscillating charges ?  

  Draw a sketch of linearly polarized em waves propagating in the Z-direction. 

Indicate the directions of the oscillating electric and magnetic fields. 

OR 

 Write Maxwell’s generalization of Ampere’s Circuital Law. Show that in the process 

of charging a capacitor, the current produced within the plates of the capacitor is  

  i = ε0 
dΦE

dt
  

 where ΦE is the electric flux produced during charging of the capacitor plates.  
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21. (a) ×®Ö´®Ö †Ö¾Öé×¢Ö Ûêú ×ÃÖÝ®Ö»Ö Ûêú ´ÖÖò›ãü»Ö®Ö Ûúß †Ö¾Ö¿µÖÛúŸÖÖ Ûúß ®µÖÖµÖÃÖÓÝÖŸÖŸÖÖ ²ÖŸÖÖ®Öê ¾ÖÖ»Öê ×Ûú®Æüà ¤üÖê ÛúÖ¸üÛúÖë 

Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 3 

 (b) †ÖµÖÖ´Ö ´ÖÖò›ãü»Ö®Ö Ûúß ŸÖã»Ö®ÖÖ ´Öë †Ö¾Öé×¢Ö ´ÖÖò›ãü»Ö®Ö Ûêú ¤üÖê »ÖÖ³Ö ×»Ö×ÜÖ‹ … 

 (a) Explain any two factors which justify the need of modulating a low frequency 

signal. 

 (b) Write two advantages of frequency modulation over amplitude modulation. 

 

22. (i) ™ÒüÖÓ×•ÖÃ™ü¸ü Ûêú ŸÖß®Ö ÜÖÞ›üÖë ÛúÖ ÃÖÓõÖê̄ Ö ´Öë ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … 

 (ii) ˆ³ÖµÖ×®ÖÂšü ˆŸÃÖ•ÖÔÛú ×¾Ö®µÖÖÃÖ ´Öë n-p-n ™ÒüÖÓ×•ÖÃ™ü¸ü Ûêú ×®ÖÝÖÔŸÖ †Öî̧ ü ×®Ö¾Öê¿Ö †×³Ö»ÖÖõÖ×ÞÖÛúÖë Ûêú †¬µÖµÖ®Ö Ûêú 

×»Ö‹ ¯Ö×¸ǖ Ö£Ö †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ … ‡ÃÖ ¯Ö×¸ü¯Ö£Ö Ûêú ˆ¯ÖµÖÖêÝÖ «üÖ¸üÖ ¾µÖÖÜµÖÖ Ûúß×•Ö‹ ×Ûú ×®Ö¾Öê¿Ö, ×®ÖÝÖÔŸÖ 

†×³Ö»ÖÖõÖ×ÞÖÛú ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÏÖ¯ŸÖ ×Ûú‹ •ÖÖŸÖê Æïü … 3 

 (i) Write the functions of three segments of a transistor. 

 (ii) Draw the circuit diagram for studying the input and output characteristics of        

n-p-n transistor in common emitter configuration. Using the circuit, explain how 

input, output characteristics are obtained. 

 

ÜÖÞ›ü – ‘Ö 

SECTION – D 

 

23. ´ÖßŸÖÖ Ûêú ×¯ÖŸÖÖ•Öß ˆÃÖê ˆÃÖÛêú ÃÛæú»Ö »Öê •ÖÖ ¸üÆêü £Öê … ™Òîü×±úÛú ×ÃÖÝ®Ö»Ö ¯Ö¸ü ´ÖßŸÖÖ ®Öê µÖÆü ¤êüÜÖÖ ×Ûú ™Òîü×±úÛú »ÖÖ‡™ü ´Öë 

Ûêú¾Ö»Ö ‹Ûú Æüß ²Ö»²Ö ®ÖÆüà Æïü, ¾Ö¸ü®ÖË ˆÃÖ´Öë ”ûÖê™üß-”ûÖê™üß ²ÖÆãüŸÖ ÃÖß »ÖÖ‡™ü »ÖÝÖß Æïü … •Ö²Ö ´ÖßŸÖÖ ®Öê †¯Ö®Öê ×¯ÖŸÖÖ•Öß ÃÖê 

‡ÃÖÛêú ²ÖÖ ȩ̂ü ´Öë ¯ÖÏ¿®Ö ¯Öæ”ûÖ, ŸÖÖê ˆ®ÆüÖë®Öê ‡ÃÖÛúÖ ÛúÖ¸üÞÖ Ã¯ÖÂ™ü ×ÛúµÖÖ … 

 ˆ¯Ö¸üÖêŒŸÖ •ÖÖ®ÖÛúÖ¸üß Ûêú †Ö¬ÖÖ¸ü ¯Ö¸ü ×®Ö´®Ö×»Ö×ÜÖŸÖ ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ : 

 (i) ´ÖßŸÖÖ †Öî̧ ü ˆÃÖÛêú ×¯ÖŸÖÖ•Öß ®Öê ×Ûú®Ö ´Öæ»µÖÖë ÛúÖ ¯ÖÏ¤ü¿ÖÔ®Ö ×ÛúµÖÖ ? 

 (ii) ´ÖßŸÖÖ Ûêú ×¯ÖŸÖÖ•Öß ®Öê ŒµÖÖ ˆ¢Ö¸ü ×¤üµÖÖ ? 

 (iii) ™Òîü×±úÛú ×ÃÖÝ®Ö»ÖÖë ´Öë »ÖÝÖß ‡®Ö ”ûÖê™üß »ÖÖ‡™üÖë ÛúÖê ŒµÖÖ ÛúÆüŸÖê Æïü ? ‡®ÖÛúÖ ¯ÖÏ“ÖÖ»Ö®Ö ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ÆüÖêŸÖÖ Æîü ? 4  
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 Meeta’s father was driving her to the school. At the traffic signal she noticed that each 

traffic light was made of many tiny lights instead of a single bulb. When Meeta asked 

this question to her father, he explained the reason for this.  

 Answer the following questions based on above information : 

 (i) What were the values displayed by Meeta and her father ? 

 (ii) What answer did Meeta’s father give ? 

 (iii) What are the tiny lights in traffic signals called and how do these operate ? 

 

ÜÖÞ›ü – ’û 

SECTION – E 

24. (i) †¯Ö¾ÖÖÆü ¾ÖêÝÖ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … 

 (ii) ‡»ÖêŒ™ÒüÖò®Ö-†¯Ö¾ÖÖÆü Ûêú †Ö¬ÖÖ¸ü ¯Ö¸ü ´ÖãŒŸÖ ‡»ÖêŒ™ÒüÖò®ÖÖë Ûúß ‘Ö®ÖŸ¾Ö ÃÖÓÜµÖÖ †Öî̧ ü ×¾ÖÁÖÖÓ×ŸÖ-ÛúÖ»Ö Ûêú ¯Ö¤üÖë ´Öë ×ÛúÃÖß 

“ÖÖ»ÖÛú Ûúß ¯ÖÏ×ŸÖ¸üÖê¬ÖÛúŸÖÖ Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ … ×ÛúÃÖß “ÖÖ»ÖÛú Ûúß ¯ÖÏ×ŸÖ¸üÖê¬ÖÛúŸÖÖ ×Ûú®Ö ÛúÖ¸üÛúÖë 

¯Ö¸ü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖß Æîü ? 

 (iii) ´ÖÖ®ÖÛú ¯ÖÏ×ŸÖ¸üÖê¬ÖÛúÖë Ûêú ×®Ö´ÖÖÔÞÖ ´Öë ÛúÖÓÃ™êü®™ü®Ö †Öî̧ ü ´ÖïÝÖ×®Ö®Ö •ÖîÃÖê ×´ÖÁÖÖŸÖã†Öë ÛúÖ ˆ¯ÖµÖÖêÝÖ ŒµÖÖë ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? 5 

†£Ö¾ÖÖ 

 (i) ¯ÖÖê™üî×®¿ÖµÖÖế Öß™ü¸ü ÛúÖ ÛúÖµÖÔÛúÖ¸üß ×ÃÖ¨üÖ®ŸÖ ×»Ö×ÜÖ‹ … 

 (ii) ®Öß“Öê ×¤ü‹ ÝÖ‹ ¯ÖÖê™îü×®¿ÖµÖÖế Öß™ü¸ü ¯Ö×¸ü¯Ö£Ö ´Öë AB ÛúÖê‡Ô ‹ÛúÃÖ´ÖÖ®Ö ŸÖÖ¸ü Æîü, ×•ÖÃÖÛúß »Ö´²ÖÖ‡Ô 1 m ŸÖ£ÖÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö 

10 Ω Æîü … ŸÖÖ¸ü Ûêú †®Öã×¤ü¿Ö ×¾Ö³Ö¾Ö ¯ÖÏ¾ÖÞÖŸÖÖ ŸÖ£ÖÖ ÃÖÓŸÖã»Ö®Ö-»Ö´²ÖÖ‡Ô AO ( = l) ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

    

A B

2V 15 Ω

1.2 Ω

1.5 V

0.3 Ω

G

O
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 (i) Define the term drift velocity. 

 (ii) On the basis of electron drift, derive an expression for resistivity of a conductor 

in terms of number density of free electrons and relaxation time. On what factors 

does resistivity of a conductor depend ? 

 (iii) Why alloys like constantan and manganin are used for making standard resistors ? 

OR 

 (i) State the principle of working of a potentiometer. 

 (ii) In the following potentiometer circuit AB is a uniform wire of length 1 m and 

resistance 10 Ω. Calculate the potential gradient along the wire and balance 

length AO ( = l). 

                                  

A B

2V 15 Ω

1.2 Ω

1.5 V

0.3 Ω

G

O

 

 

25. (i) ¾ÖÖê»™üŸÖÖ V = V0 sin ωt ÛúÖ ÛúÖê‡Ô ac ÄÖÖêŸÖ, L, C †Öî̧ ü R Ûêú ×ÛúÃÖß ÁÖêÞÖß ÃÖÓµÖÖê•Ö®Ö ÃÖê ÃÖÓµÖÖê×•ÖŸÖ Æîü … 

±êú•ÖÌ̧ ü †Ö¸êüÜÖ ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú ¯Ö×¸ü¯Ö£Ö Ûúß ¯ÖÏ×ŸÖ²ÖÖ¬ÖÖ ŸÖ£ÖÖ ¾ÖÖê»™üŸÖÖ ¾Ö ¬ÖÖ¸üÖ Ûêú ²Öß“Ö Ûú»ÖÖ ÛúÖêÞÖ Ûêú ×»Ö‹ 

¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ … ¾ÖÆü ×Ã£Ö×ŸÖ –ÖÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖ´Öë ¬ÖÖ¸üÖ †Öî̧ ü ¾ÖÖê»™üŸÖÖ ‹Ûú Æüß Ûú»ÖÖ ´Öë ÆüÖêŸÖê Æïü … ‡ÃÖ 

×Ã£Ö×ŸÖ ´Öë ¯Ö×¸ǖ Ö£Ö ÛúÖê ŒµÖÖ ÛúÆüÖ •ÖÖŸÖÖ Æîü ? 

 (ii) ×ÛúÃÖß LR ÁÖêÞÖß ¯Ö×¸ü¯Ö£Ö ´Öë, XL = R ŸÖ£ÖÖ ¯Ö×¸ü¯Ö£Ö ÛúÖ ¿Ö×ŒŸÖ ÝÖãÞÖÖÓÛú P1 Æîü … •Ö²Ö ‡ÃÖ ¯Ö×¸ü¯Ö£Ö ´Öë C 

¬ÖÖ×¸üŸÖÖ ÛúÖ ÃÖÓ¬ÖÖ×¸ü¡Ö ÁÖêÞÖß ÛÎú´Ö ´Öë ‡ÃÖ ¯ÖÏÛúÖ¸ü »ÖÝÖÖµÖÖ •ÖÖŸÖÖ Æîü, ×Ûú XL = XC ÆüÖê, ŸÖÖê ¿Ö×ŒŸÖ ÝÖãÞÖÖÓÛú P2 ÆüÖê 

•ÖÖŸÖÖ Æîü … P1/P2 –ÖÖŸÖ Ûúß×•Ö‹ … 

†£Ö¾ÖÖ 
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 (i) ™ÒüÖ®ÃÖ±úÖò́ ÖÔ̧ ü ÛúÖ ÛúÖµÖÔ ×»Ö×ÜÖ‹ … ‡ÃÖÛúÖ ÛúÖµÖÔÛúÖ¸üß ×ÃÖ¨üÖ®ŸÖ ˆ¯ÖµÖãŒŸÖ †Ö ȩ̂üÜÖ «üÖ¸üÖ ÃÖ´Ö—ÖÖ‡‹ … ‡ÃÖ µÖã×ŒŸÖ ´Öë 

ÆüÖê®Öê ¾ÖÖ»Öê ×¾Ö×³Ö®®Ö ‰ú•ÖÖÔ-õÖµÖÖë ÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ … 

 (ii) ×ÛúÃÖß †Ö¤ü¿ÖÔ ˆ““ÖÖµÖß ™ÒüÖÓÃÖ±úÖ´ÖÔ̧ ü Ûúß ¯ÖÏÖ£Ö×´ÖÛú ÛãúÞ›ü»Öß ´Öë 100 ±êú¸êü Æïü ŸÖ£ÖÖ ‡ÃÖÛúÖ ¯Ö×¸üÞÖ´Ö®Ö †®Öã̄ ÖÖŸÖ ³Öß 

100 Æîü … ×®Ö¾Öê¿Ö ¾ÖÖê»™üŸÖÖ †Öî̧ ü ¿Ö×ŒŸÖ ÛÎú´Ö¿Ö: 220 V †Öî̧ ü 1100 W Æïü … ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ : 

  (a) ×«üŸÖßµÖÛú ÛãúÞ›ü»Öß ´Öë ±êú¸üÖë Ûúß ÃÖÓÜµÖÖ 

  (b) ¯ÖÏÖ£Ö×´ÖÛú ÛãúÞ›ü»Öß ´Öë ¬ÖÖ¸üÖ 

  (c) ×«üŸÖßµÖÛú ÛãúÞ›ü»Öß Ûêú ×ÃÖ¸üÖë ¯Ö¸ü ¾ÖÖê»™üŸÖÖ 

  (d) ×«üŸÖßµÖÛú ÛãúÞ›ü»Öß ´Öë ¬ÖÖ¸üÖ 

  (e) ×«üŸÖßµÖÛú ÛãúÞ›ü»Öß ´Öë ¿Ö×ŒŸÖ 5  

 (i) An a.c. source of voltage V = V0 sin ωt is connected to a series combination of 

L, C and R. Use the phasor diagram to obtain expressions for impedance of the 

circuit and phase angle between voltage and current. Find the condition when 

current will be in phase with the voltage. What is the circuit in this condition 

called ? 

 (ii) In a series LR circuit XL = R and power factor of the circuit is P1. When 

capacitor with capacitance C such that XL = XC is put in series, the power factor 

becomes P2. Calculate P1/P2. 

OR 

 (i) Write the function of a transformer. State its principle of working with the help 

of a diagram. Mention various energy losses in this device. 

 (ii) The primary coil of an ideal step up transformer has 100 turns and 

transformation ratio is also 100. The input voltage and power are respectively 

220 V and 1100 W. Calculate 

  (a) number of turns in secondary 

  (b) current in primary 

  (c) voltage across secondary 

  (d) current in secondary 

  (e) power in secondary 
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26. (i) µÖÓÝÖ Ûêú ×«ü×—Ö¸üß ¯ÖÏµÖÖêÝÖ ´Öë ¯Ö¤ìü Ûêú ×ÛúÃÖß Ø²Ö¤ãü ¯Ö¸ü (a) ÃÖÓ̄ ÖÖêÂÖß, (b) ×¾Ö®ÖÖ¿Öß ¾µÖ×ŸÖÛú¸üÞÖ Ûêú ×»Ö‹ ¿ÖŸÖÔ ¾µÖãŸ¯Ö®®Ö 

Ûúß×•Ö‹ … ¯Ö¤ìü ¯Ö¸ü ×Ã£Ö×ŸÖ ‘x’ †Öî̧ ü ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ ´Öë ŸÖß¾ÖÎŸÖÖ ´Öë ×¾Ö“Ö¸üÞÖ ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú 

ÜÖà×“Ö‹ … 

 (ii) ŸÖß®Ö ×¾Ö³Öê¤ü®ÖÛúÖ¸üß »ÖõÖÞÖÖë Ûúß †Öȩ̂ ü ÃÖÓÛêúŸÖ Ûú¸üŸÖê Æãü‹ µÖÓÝÖ Ûêú ×«ü×—Ö¸üß ¯ÖÏµÖÖêÝÖ Ûêú ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ Ûúß ‹Ûú»Ö 

×—Ö¸üß Ûêú ×¾Ö¾ÖŸÖÔ®Ö ¯Öî™ü®ÖÔ ÃÖê ŸÖã»Ö®ÖÖ Ûúß×•Ö‹ … 

†£Ö¾ÖÖ 

 (i) ×¯ÖÏ•´Ö ÃÖê ÝÖã•Ö¸ü®Öê ¾ÖÖ»Öê ¯ÖÏÛúÖ¿Ö Ûêú ×»Ö‹ †Ö¯ÖŸÖ®Ö ÛúÖêÞÖ Ûêú ±ú»Ö®Ö Ûêú ºþ¯Ö ´Öë ×¾Ö“Ö»Ö®Ö ÛúÖêÞÖ ´Öë ×¾Ö“Ö¸üÞÖ ÛúÖê 

¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … ×¯ÖÏ•´Ö ÛúÖêÞÖ †Öî̧ ü ®µÖæ®ÖŸÖ´Ö ×¾Ö“Ö»Ö®Ö ÛúÖêÞÖ Ûêú ¯Ö¤üÖë ´Öë ×¯ÖÏ•ûÌ́ Ö Ûêú †¯Ö¾ÖŸÖÔ®ÖÖÓÛú 

Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ … 

 (ii) ¾ÖÞÖÔ ×¾ÖõÖê̄ ÖÞÖ ŒµÖÖ Æîü ? ×¾ÖõÖê̄ ÖÞÖ ÛúÖ ÛúÖ¸üÞÖ ŒµÖÖ Æîü ? 

 (iii) ×ÛúÃÖß ÃÖ´Ö×«ü²ÖÖÆãü ÃÖ´ÖÛúÖêÞÖ ×¯ÖÏ•ûÌ́ Ö Ûêú ‹Ûú ±ú»ÖÛú ¯Ö¸ü ¯ÖÏÛúÖ¿Ö Ûúß ÛúÖê‡Ô ×Ûú¸üÞÖ †×³Ö»Ö´²Ö¾ÖŸÖË †Ö¯ÖŸÖ®Ö Ûú¸üÛêú 

×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ¯ÖæÞÖÔ ¯Ö¸üÖ¾ÖÙŸÖŸÖ ÆüÖêŸÖß Æîü … ÛúÖÑ“Ö Ûêú †¯Ö¾ÖŸÖÔ®ÖÖÓÛú ÛúÖ ®µÖæ®ÖŸÖ´Ö ´ÖÖ®Ö ×ÛúŸÖ®ÖÖ ÆüÖê®ÖÖ 

“ÖÖ×Æü‹ ? ¯ÖÏÖÃÖÓ×ÝÖÛú ¯Ö×¸üÛú»Ö®Ö ³Öß Ûúß×•Ö‹ … 5 

 

 (i) In Young’s double slit experiment, deduce the condition for (a) constructive, and 

(b) destructive interference at a point on the screen. Draw a graph showing 

variation of intensity in the interference pattern against position ‘x’ on the 

screen. 

 (ii) Compare the interference pattern observed in Young’s double slit experiment 

with single slit diffraction pattern, pointing out three distinguishing features. 

OR 
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 (i) Plot a graph to show variation of the angle of deviation as a function of angle of 

incidence for light passing through a prism. Derive an expression for refractive 

index of the prism in terms of angle of minimum deviation and angle of prism. 

 (ii) What is dispersion of light ? What is its cause ? 

 (iii) A ray of light incident normally on one face of a right isosceles prism is totally 

reflected as shown in fig. What must be the minimum value of refractive index 

of glass ? Give relevant calculations.  
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