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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) ÃÖ³Öß ¯ÖÏ¿®Ö †×®Ö¾ÖÖµÖÔ Æïü … ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë Ûãú»Ö 26 ¯ÖÏ¿®Ö Æïü … 

 (ii) ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö Ûêú 5 ³ÖÖÝÖ Æïü : ÜÖÞ›ü-†, ÜÖÞ›ü-²Ö, ÜÖÞ›ü-ÃÖ, ÜÖÞ›ü-¤ü †Öî̧ ü ÜÖÞ›ü-µÖ …  

 (iii) ÜÖÞ›ü-† ´Öë 5 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú ÛúÖ 1 †ÓÛú Æîü … ÜÖÞ›ü-²Ö ´Öë 5 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú Ûêú 2 †ÓÛú Æïü … ÜÖÞ›ü-ÃÖ ´Öë 
12 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú Ûêú 3 †ÓÛú Æïü … ÜÖÞ›ü-¤ü ´Öë 4 †ÓÛú ÛúÖ ‹Ûú ´Öæ»µÖÖ¬ÖÖ×¸üŸÖ ¯ÖÏ¿®Ö Æîü †Öî̧ ü ÜÖÞ›ü-µÖ ´Öë 3 
¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú Ûêú 5 †ÓÛú Æïü …  

 (iv) ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ÃÖ´ÖÝÖÏ ¯Ö¸ü ÛúÖê‡Ô ×¾ÖÛú»¯Ö ®ÖÆüà Æîü … ŸÖ£ÖÖ×¯Ö, ¤üÖê †ÓÛúÖë ¾ÖÖ»Öê ‹Ûú ¯ÖÏ¿®Ö ´Öë, ŸÖß®Ö †ÓÛúÖë ¾ÖÖ»Öê ‹Ûú 
¯ÖÏ¿®Ö ´Öë †Öî̧ ü ¯ÖÖÑ“Ö †ÓÛúÖë ¾ÖÖ»Öê ŸÖß®ÖÖë ¯ÖÏ¿®ÖÖë ´Öë †Ö®ŸÖ×¸üÛú “ÖµÖ®Ö ¯ÖÏ¤üÖ®Ö ×ÛúµÖÖ ÝÖµÖÖ Æîü … ‹êÃÖê ¯ÖÏ¿®ÖÖë ´Öë †Ö¯ÖÛúÖê 

×¤ü‹ ÝÖ‹ “ÖµÖ®Ö ´Öë ÃÖê Ûêú¾Ö»Ö ‹Ûú ¯ÖÏ¿®Ö Æüß Ûú¸ü®ÖÖ Æîü …   

 Series : SSO/1/C 55/1/3

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 12  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 12 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 minutes 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 †Ö¯Ö ×®Ö´®Ö×»Ö×ÜÖŸÖ ³ÖÖî×ŸÖÛ  ×®ÖµÖŸÖÖÓÛúÖë Ûêú ´ÖÖ®ÖÖë 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 

  me = 9.1 × 10–31 kg 

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

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

  †Ö¾ÖÖêÝÖÖ¦üÖê ÃÖÓÜµÖÖ = 6.023 × 1023 ¯ÖÏ×ŸÖ ÝÖÏÖ´Ö ´ÖÖê»Ö  
  ²ÖÖê»™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 

  me = 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 – † 

Section – A 

 

1.  ‡»ÖêŒ™ÒüÖò®Ö Ûúß ÝÖ×ŸÖ•Ö ‰ú•ÖÖÔ Ûêú ±ú»Ö®Ö Ûêú ºþ¯Ö ´Öë ‡ÃÖÛúß ¤êü-²ÖÎÖÝ»Öß ŸÖ Ó̧üÝÖ¤îü¬µÖÔ Ûêú ×¾Ö“Ö¸üÞÖ ÛúÖê ÝÖÏÖ±ú ÜÖà“ÖÛú¸ü   

¤ü¿ÖÖÔ‡‹ …    1 

 Draw a plot showing the variation of de Broglie wavelength of electron as a function 

of its K. E. 

 

2.  ´ÖÖê²ÖÖ‡»Ö ±úÖê®Ö ´Öë †ÖÝÖ´Öß ×ÃÖÝ®Ö»ÖÖë †Öî̧ ü ×®ÖÝÖỐ Öß ×ÃÖÝ®Ö»ÖÖë Ûúß †Ö¾Öé×¢ÖµÖÖÑ ×³Ö®®Ö ŒµÖÖë ÆüÖêŸÖß Æîü ?  1 

 Why is the frequency of outgoing and incoming signals different in a mobile phone ? 

 

3. ¦ü¾µÖ´ÖÖ®Ö ‘m’ †Öî̧ ü †Ö¾Öê¿Ö ‘q’ ÛúÖ ÛúÖê‡Ô ÛúÞÖ ‘v’ ¾ÖêÝÖ ÃÖê ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö, •ÖÖê ÛúÞÖ Ûúß ÝÖ×ŸÖ Ûúß 

×¤ü¿ÖÖ Ûêú »Ö´²Ö¾ÖŸÖ Æîü, ´Öë ¯ÖÏ¾Öê¿Ö Ûú¸üŸÖÖ Æîü, ˆÃÖÛúß ÝÖ×ŸÖ•Ö ‰ú•ÖÖÔ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÏ³ÖÖ×¾ÖŸÖ ÆüÖêŸÖß Æîü ? 1 

 A particle of mass ‘m’ and charge ‘q’ moving with velocity ‘v’ enters the region of 

uniform magnetic field at right angle to the direction of its motion. How does its 

kinetic energy get affected ? 

 

4.  ×“Ö¡Ö ´Öë ×ÛúÃÖß ¬ÖÖ¸üÖ¾ÖÖÆüß ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ÛúÖê ×ÛúÃÖß “ÖÖ»ÖÛú »Öǣ Ö (¯ÖÖ¿Ö) Ûúß †Öȩ̂ ü ÝÖ×ŸÖ´ÖÖ®Ö ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ Æîü … »Öǣ Ö ´Öë 

¯ÖÏê×¸üŸÖ ¬ÖÖ¸üÖ Ûúß ×¤ü¿ÖÖ ²ÖŸÖÖ‡‹ …  1 

 

 Figure shows a current carrying solenoid moving towards a conducting loop. Find the 

direction of the current induced in the loop. 

 

 

5.  •Ö²Ö ×ÛúÃÖß ×²Ö´²Ö ÛúÖê ×ÛúÃÖß †¾ÖŸÖ»Ö ¤ǖ ÖÔÞÖ Ûêú f †Öî̧ ü 2f Ûêú ²Öß“Ö ¸üÜÖÖ •ÖÖŸÖÖ Æîü, ŸÖ²Ö ²Ö®Ö®Öê ¾ÖÖ»ÖÖ ¯ÖÏ×ŸÖ×²Ö´²Ö ÛîúÃÖÖ 

ÆüÖêŸÖÖ Æîü – (i) ¾ÖÖÃŸÖ×¾ÖÛú †£Ö¾ÖÖ †Ö³ÖÖÃÖß †Öî̧ ü (ii) ”ûÖê™üÖ †£Ö¾ÖÖ ×¾Ö¾ÖÙ¬ÖŸÖ ?  1 

 When an object is placed between f and 2f of a concave mirror, would the image 

formed be (i) real or virtual and (ii) diminished or magnified ? 
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ÜÖÞ›ü – ²Ö 

Section – B 

6.  ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ ÝÖ‹ ×®Ö¸üÖê¬Öß ×¾Ö³Ö¾Ö †Öî̧ ü ±úÖê™üÖò®Ö Ûúß †Ö¯ÖŸÖ®Ö †Ö¾Öé×¢Ö Ûêú ²Öß“Ö ÝÖÏÖ±ú ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú ¯»ÖÖÓÛú 

×®ÖµÖŸÖÖÓÛú ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ …  2 

 

 Using the graph shown in the figure for stopping potential V/s the incident frequency 

of photons, calculate Planck’s constant. 

 

 

7.  ®Öß“Öê ¤üß ÝÖµÖß ®ÖÖ×³ÖÛúßµÖ †×³Ö×ÛÎúµÖÖ ÛúÖê ¯Öæ̧ üÖ Ûúß×•Ö‹ :  2 

 (a) 
10

5 B + 
1

0n → 
4

2He + …… 

 (b) 
94

42Mo + 
2

1H → 
95

43Te + …… 

    †£Ö¾ÖÖ  

 µÖ×¤ü ×ÛúÃÖß ®ÖÖ×³ÖÛúßµÖ †×³Ö×ÛÎúµÖÖ ´Öë ¯ÖÏÖê™üÖò®ÖÖë †Öî̧ ü ®µÖæ™ÒüÖò®ÖÖë ¤üÖê®ÖÖë Ûúß ÃÖÓÜµÖÖ ÃÖÓ̧ ü×õÖŸÖ ¸üÆüŸÖß Æîü, ŸÖ²Ö ×ÛúÃÖ ¯ÖÏÛúÖ¸ü 

¦ü¾µÖ´ÖÖ®Ö ÛúÖ ºþ¯ÖÖ®ŸÖ¸üÞÖ ‰ú•ÖÖÔ ´Öë (†£Ö¾ÖÖ ‡ÃÖÛúÖ ¾µÖãŸÛÎú´Ö) ÆüÖêŸÖÖ Æîü ?  ‹Ûú ˆ¤üÖÆü¸üÞÖ ÃÖ×ÆüŸÖ ¾µÖÖÜµÖÖ Ûúß×•Ö‹ …  

 Complete the following nuclear reactions : 

 (a) 
10

5 B + 
1

0n → 
4

2He + …… 

 (b) 
94

42Mo + 
2

1H → 
95

43Te + …… 

    OR 

 If both the number of protons and neutrons in a nuclear reaction is conserved, in what 

way is mass converted into energy (or vice verse) ? Explain giving one example. 
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8.  ×ÛúÃÖß “ÖÖ»ÖÛú ´Öë †Ö¾Öê¿Ö ¾ÖÖÆüÛúÖë Ûêú †¯Ö¾ÖÖÆü ¾ÖêÝÖ Ûúß †¾Ö¬ÖÖ¸üÞÖÖ ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú ˆÃÖ “ÖÖ»ÖÛú Ûúß ¯ÖÏ×ŸÖ¸üÖê¬ÖÛúŸÖÖ 
†Öî̧ ü ¬ÖÖ¸üÖ ‘Ö®ÖŸ¾Ö Ûêú ²Öß“Ö ÃÖÓ²ÖÓ¬Ö ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ …  2 

 Using the concept of drift velocity of charge carriers in a conductor, deduce the 

relationship between current density and resistivity of the conductor. 
 

9.  †¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö †Öî̧ ü î̧ü×ÜÖÛúŸÖ: ¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö Ûêú ²Öß“Ö ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ … †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ 
×Ûú ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÏÛúßÞÖÔ®Ö «üÖ¸üÖ †¬ÖÐã×¾ÖŸÖ ¯ÖÏÛúÖ¿Ö î̧ü×ÜÖÛúŸÖ: ¬ÖÐã×¾ÖŸÖ ÆüÖê •ÖÖŸÖÖ Æîü …  2 

 Distinguish between unpolarised and a linearly polarised light. Describe, with the help 

of a diagram, how unpolarised light gets linearly polarised by scattering. 
 

10.  ¿¾ÖêŸÖ ¯ÖÏÛúÖ¿Ö ×ÛúÃÖß ÛúÖÑ“Ö Ûêú ×¯ÖÏ•ûÌ́ Ö ÃÖê ÝÖã•Ö¸ü®Öê ¯Ö¸ü ¯Ö×¸üõÖê×¯ÖŸÖ ÆüÖê •ÖÖŸÖÖ Æîü …  
  »ÖëÃÖ ´ÖîÛú¸ü ÃÖæ¡Ö ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ×ÛúÃÖß ×¤ü‹ ÝÖ‹ »ÖëÃÖ Ûúß ±úÖêÛúÃÖ ¤æü¸üß ˆÃÖ ¯Ö¸ü †Ö¯Ö×ŸÖŸÖ 

¯ÖÏÛúÖ¿Ö Ûêú ¾ÖÞÖÔ (¸ÓüÝÖ) ¯Ö¸ü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖß Æîü …  2 

 Why does white light disperse when passed through a glass prism ? 

 Using lens maker’s formula, show how the focal length of a given lens depends upon 

the colour of light incident on it. 

 

ÜÖÞ›ü – ÃÖ 
Section – C 

11.  ®Öß“Öê ×¤ü‹ ÝÖ‹ ¯ÖÏ¿®ÖÖë Ûêú ˆ¢Ö¸ü ¤üß×•Ö‹ :  3 

 (i) ÃÖ´ÖŸÖÖ¯Ö ´ÖÞ›ü»Ö Ûêú ¿ÖßÂÖÔ ¯Ö¸ü †Öê•ÖÌÖê®Ö Ûúß ¯ÖŸÖ»Öß ¯Ö¸üŸÖ ´ÖÖ®Ö¾Ö Ûúß ˆ¢Ö¸ü•Öß×¾ÖŸÖÖ Ûêú ×»Ö‹ ×®ÖÞÖÖÔµÖÛú ŒµÖÖë      
Æïü ? ¾ÖîªãŸÖ-“Öã́ ²ÖÛúßµÖ Ã¯ÖêŒ™Òü´Ö Ûêú ˆÃÖ ³ÖÖÝÖ Ûúß ¯ÖÆü“ÖÖ®Ö Ûúß×•Ö‹ ×•ÖÃÖÃÖê µÖÆü ×¾Ö×Ûú¸üÞÖ ÃÖÓ²ÖÓ×¬ÖŸÖ Æîü … ‡®Ö 
×¾Ö×Ûú¸üÞÖÖë ÛúÖ ‹Ûú ´ÖÆü¢¾Ö¯ÖæÞÖÔ †®Öã̄ ÖÏµÖÖêÝÖ ×»Ö×ÜÖ‹ …  

 (ii) †¾Ö¸üŒŸÖ ŸÖ¸ÓüÝÖÖë ÛúÖê ‰úÂ´ÖßµÖ ŸÖ Ó̧üÝÖë ŒµÖÖë ´ÖÖ®ÖÖ •ÖÖŸÖÖ Æîü ? µÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ˆŸ¯Ö®®Ö ÆüÖêŸÖß Æïü ? ÝÖÏß®Ö ÆüÖˆÃÖ ¯ÖÏ³ÖÖ¾Ö 
«üÖ¸üÖ ¯Öé£¾Öß ÛúÖê ˆÂÞÖ ²Ö®ÖÖ‹ ¸üÜÖ®Öê ´Öë µÖê †¯Ö®Öß ŒµÖÖ ³Öæ×´ÖÛúÖ ×®Ö³ÖÖŸÖß Æïü ? 

 Answer the following questions : 

 (i) Why is the thin ozone layer on top of the stratosphere crucial for human survival ? 

Identify to which a part of electromagnetic spectrum does this radiation belong 

and write one important application of the radiation. 

 (ii) Why are infrared waves referred to as heat waves ? How are they produced ? 

What role do they play in maintaining the earth’s warmth through the 

greenhouse effect ? 

 

12.  ´ÖÖ¬µÖ´ÖÖë Ûêú ×ÛúÃÖß µÖãÝÖ»Ö Ûêú ×»Ö‹ ¯Ö¤ü “ÛÎúÖÓ×ŸÖÛú ÛúÖêÞÖ” Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ …   

 15.0 cm ×¡Ö•µÖÖ Ûêú ×ÛúÃÖß ×ÃÖ×»ÖÞ›ü¸ü Ûúß ŸÖ»Öß Ûêú Ûêú®¦ü ¯Ö¸ü ÛúÖê‡Ô ‹Ûú¾ÖÞÖá ×²Ö®¤ãü ÄÖÖêŸÖ ‘S’ ¸üÜÖÖ Æîü … ‡ÃÖ 
×ÃÖ×»ÖÞ›ü¸ü ´Öë 7.0 cm ‰Ñú“ÖÖ‡Ô ŸÖÛú •Ö»Ö (†¯Ö¾ÖŸÖÔ®ÖÖÓÛú 4/3) ³Ö¸üÖ Æîü … ¯ÖÏÛúÖ¿Ö ×Ûú¸üÞÖ †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ †Öî̧ ü •Ö»Ö 
¯ÖéÂšü ÛúÖ ¾ÖÆü õÖê¡Ö±ú»Ö ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖÃÖê ¯ÖÏÛúÖ¿Ö ¾ÖÖµÖã ´Öë ×®ÖÝÖÔŸÖ ÆüÖêÝÖÖ …  3 

 Define the term ‘critical angle’ for a pair of media. 

 A point source of monochromatic light ‘S’ is kept at the centre of the bottom of a 

cylinder of radius 15.0 cm. The cylinder contains water (refractive index 4/3) to a 

height of 7.0 cm. Draw the ray diagram and calculate the area of water surface through 

which the light emerges in air. 
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13.  ®Öß“Öê ×¤ü‹ ÝÖ‹ ŸÖß®Ö »ÖëÃÖÖë L1, L2 †Öî̧ ü L3 ´Öë ÃÖê ×Ûú®Ö ¤üÖê ÛúÖê †Ö¯Ö ÃÖ¾ÖÖì¢Ö´Ö ÃÖÓ³Ö¾Ö (i) ¤æü¸ü¤ü¿ÖÔÛú, (ii) ÃÖæõ´Ö¤ü¿Öá 
²Ö®ÖÖ®Öê Ûêú ×»Ö‹ †×³Ö¥ü¿µÖÛú †Öî̧ ü ®Öê×¡ÖÛúÖ Ûêú ×»Ö‹ “Öã®ÖëÝÖê ?  

 †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü Ûêú ×»Ö‹ ÛúÖ¸üÞÖ ¤üß×•Ö‹ … 
»ÖëÃÖ ¿Ö×ŒŸÖ (P) «üÖ¸üÛú (A) 

L1 6D 1 cm 

L2 3D 8 cm 

L3 10D 1 cm  3 

 Which two of the following lenses L1, L2 and L3 will you select as objective and 

eyepiece for constructing best possible (i) telescope (ii) microscope ? Give reason to 

support your answer. 

Lens Power (P) Aperture (A) 

L1 6D 1 cm 

L2 3D 8 cm 

L3 10D 1 cm 

 

14.  ˆ¯ÖµÖãŒŸÖ †Ö ȩ̂üÜÖ ÜÖà“ÖÛú¸ü ¾µÖÖÜµÖÖ Ûúß×•Ö‹ ×Ûú ×«ü×—Ö¸üß ´Öë ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ ¾ÖÖÃŸÖ¾Ö ´Öë, ¯ÖÏŸµÖêÛú ×—Ö¸üß Ûêú ‹Ûú»Ö             
×—Ö¸üß ×¾Ö¾ÖŸÖÔ®ÖÖë ÛúÖ †¬µÖÖ¸üÖê̄ ÖÞÖ Æüß Æîü … ‡ÃÖ ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ †Öî̧ ü ‹Ûú¾ÖÞÖá ÄÖÖêŸÖ ÃÖê ¯ÖÏÛúÖ×¿ÖŸÖ ‹Ûú»Ö ×—Ö¸üß ´Öë 
×¤üÜÖÖ‡Ô ¤êü®Öê ¾ÖÖ»Öê ¯Öî™ü®ÖÔ ´Öë ×¾Ö³Öê¤ü®Ö Ûú¸ü®Öê ¾ÖÖ»Öß ¤üÖê ´Öæ»Ö ×¾Ö×¿ÖÂ™üŸÖÖ‹Ñ ×»Ö×ÜÖ‹ …  3 

 Explain by drawing a suitable diagram that the interference pattern in a double slit is 

actually a superposition of single slit diffraction from each slit. 

 Write two basic features which distinguish the interference pattern from those seen in 

a coherently illuminated single slit. 

 

15.  ‰ú•ÖÖÔ-²ÖîÞ›ü †Ö¸êüÜÖÖë Ûêú †Ö¬ÖÖ¸ü ¯Ö¸ü n-¯ÖÏÛúÖ¸ü †Öî̧ ü p-¯ÖÏÛúÖ¸ü Ûêú †¬ÖÔ“ÖÖ»ÖÛúÖë Ûêú ²Öß“Ö ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ … ¯Ö¸ü´Ö ¿Öæ®µÖ 
ŸÖÖ¯Ö †Öî̧ ü ÛúõÖ ŸÖÖ¯Ö ¯Ö¸ü ‡®ÖÛúß “ÖÖ»ÖÛúŸÖÖ†Öë Ûúß ŸÖã»Ö®ÖÖ Ûúß×•Ö‹ …  3 

 Distinguish between n-type and p-type semi-conductors on the basis of energy band 

diagrams. Compare their conductivities at absolute zero temperature and at room 

temperature. 

 

16.  (a) ×ÛúÃÖß ¾µÖÖ¯ÖÛú ÃÖÓ“ÖÖ¸ü ¾µÖ¾ÖÃ£ÖÖ ÛúÖ ²»ÖÖòÛú-†Ö¸êüÜÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … 3 

ÃÖæ“Ö®ÖÖ
ÄÖÖêŸÖ

ÃÖÓ¤êü¿Ö

×ÃÖÝ®Ö»Ö
X

¯ÖÏê×ÂÖŸÖ

×ÃÖÝ®Ö»Ö
Y †×³ÖÝÖÏÖÆüß

ÃÖæ“Ö®ÖÖ
ˆ¯ÖµÖÖêÝÖÛú¢ÖÖÔ

ÃÖÓ¤êü¿Ö
×ÃÖÝ®Ö»Ö  

  ²ÖÖòŒÃÖ ‘X’ †Öî̧ ü ‘Y’ ¯ÖÆü“ÖÖ×®Ö‹ ŸÖ£ÖÖ ‡®ÖÛêú ÛúÖµÖÔ ×»Ö×ÜÖ‹ …  

 (b) “×²Ö®¤ãü ÃÖê ×²Ö®¤ãü” †Öî̧ ü “¯ÖÏÃÖÖ¸üÞÖ” ÃÖÓ“ÖÖ¸ü Ûêú ‡®Ö ¤üÖê œÓüÝÖÖë ´Öë ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ …  
 

 (a) Given a block diagram of a generalized communication system. 

Information
Source 

Message 

Signal
X

Transmitted   

Signal
Y User

Message

Signal 
 

  Identify the boxes ‘X’ and ‘Y’ and write their functions. 

 (b) Distinguish between “Point to Point” and “Broadcast” modes of communication. 
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17. ×«ü¬ÖÐã¾Ö †Ö‘ÖæÞÖÔ →
p  Ûêú ×ÛúÃÖß ¾ÖîªãŸÖ ×«ü¬ÖÐã¾Ö ÛúÖê ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö ×¾ÖªãŸÖ õÖê¡Ö 

→
E  ´Öë ¸üÜÖÖ ÝÖµÖÖ Æîü … ‡ÃÖ ×«ü¬ÖÐã¾Ö «üÖ¸üÖ 

†®Öã³Ö¾Ö ×Ûú‹ •ÖÖ®Öê ¾ÖÖ»Öê ²Ö»Ö †Ö‘ÖæÞÖÔ →
τ  Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ … ‡ÃÖ ¾µÖÓ•ÖÛú ´Öë »Ö´²Ö¾ÖŸÖ ÃÖ×¤ü¿ÖÖë Ûêú ¤üÖê 

µÖãÝ´ÖÖë ÛúÖê ¯ÖÆü“ÖÖ×®Ö‹ …   3 

 An electric dipole of dipole moment 
→
p  is placed in a uniform electric field 

→
E. Obtain 

the expression for the torque 
→
τ  experienced by the dipole. Identify two pairs of 

perpendicular vectors in the expression. 

 

18.  (a) R1 †Öî̧ ü R2 (R2 > R1) ×¡Ö•µÖÖ†Öë Ûêú ¤üÖê ÝÖÖê»ÖßµÖ “ÖÖ»ÖÛúÖë ÛúÖê †Ö¾Öê×¿ÖŸÖ ×ÛúµÖÖ ÝÖµÖÖ Æîü … µÖ×¤ü ‡®Æëü ×ÛúÃÖß 
“ÖÖ»ÖÛú ŸÖÖ¸ü ÃÖê ÃÖÓµÖÖê×•ÖŸÖ ×ÛúµÖÖ •ÖÖŸÖÖ Æîü, ŸÖÖê ‡®ÖÛêú ¯ÖéÂšüßµÖ †Ö¾Öê¿Ö ‘Ö®ÖŸ¾ÖÖë ÛúÖ †®Öã̄ ÖÖŸÖ –ÖÖŸÖ Ûúß×•Ö‹ …   

 (b) ×ÛúÃÖß †ÃÖ´ÖÖ®Ö †®Öã̄ ÖÏÃ£Ö ÛúÖ™ü Ûêú ¬ÖÖ×Ÿ¾ÖÛú “ÖÖ»ÖÛú ÃÖê ÛúÖê‡Ô Ã£ÖÖµÖß ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü … ‡ÃÖ “ÖÖ»ÖÛú 
Ûêú †®Öã×¤ü¿Ö ÛúÖî®Ö ÃÖß ¸üÖ×¿Ö ×®ÖµÖŸÖ Æîü : ×¾ÖªãŸÖ ¬ÖÖ¸üÖ, ¬ÖÖ¸üÖ ‘Ö®ÖŸ¾Ö, ×¾ÖªãŸÖ õÖê¡Ö, †¯Ö¾ÖÖÆü “ÖÖ»Ö ?  3 

 (a) Two spherical conductors of radii R1 and R2 (R2 > R1) are charged. If they are 

connected by a conducting wire, find out the ratio of the surface charge densities 

on them. 

 (b) A steady current flows in a metallic conductor of non-uniform cross-section. 

Which of these quantities is constant along the conductor : current, current 

density, electric field, drift speed ?  

 
19.  ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ ÝÖ‹ ¤üÖê ×¾ÖªãŸÖ ¯Ö×¸ǖ Ö£ÖÖë ´Öë †Ö¤ü¿ÖÔ ‹ế Öß™ü¸ü (A) †Öî̧ ü †Ö¤ü¿ÖÔ ¾ÖÖê»™ü´Öß™ü¸ü (V) Ûêú ¯ÖÖšËüµÖÖÓÛú ×®Ö¬ÖÖÔ×¸üŸÖ 

Ûúß×•Ö‹ …  
V

A

6 V

9 V

1 Ω

1 Ω

+_
V

A

6 V

9 V

1 Ω

1 Ω

_
+

(a) (b)  
†£Ö¾ÖÖ 

 ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ ÝÖ‹ ×¾ÖªãŸÖ ¯Ö×¸ü¯Ö£Ö ´Öë ¯ÖÏŸµÖêÛú ¯ÖÏ×ŸÖ¸üÖê¬ÖÛú ÃÖê ¯ÖÏ¾ÖÖ×ÆüŸÖ ¬ÖÖ¸üÖ –ÖÖŸÖ Ûúß×•Ö‹ …  3 

4V 8V 1.0 Ω

0.5 Ω

3.0 Ω
A B

4.5 Ω

6.0 Ω

ii

 

www.studentbro.inwww.studentbro.inwww.studentbro.in



55/1/3 8 

 In the two electric circuits shown in the figure, determine the readings of ideal 

ammeter (A) and the ideal voltmeter (V). 

 

V

A

6 V

9 V

1 Ω

1 Ω

+_
V

A

6 V

9 V

1 Ω

1 Ω

_
+

(a) (b)  

OR 

 In the circuit shown in the figure, find the current through each resistor. 

 

4V 8V 1.0 Ω

0.5 Ω

3.0 Ω
A B

4.5 Ω

6.0 Ω

ii

 

 

20.  ˆ¯ÖµÖãŒŸÖ †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê (i) “Öã́ ²ÖÛúßµÖ ×¤üÛËú¯ÖÖŸÖ †Öî̧ ü (ii) ®Ö×ŸÖ ÛúÖêÞÖ ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Ûúß×•Ö‹ … µÖ×¤ü ×ÛúÃÖß 

“Öã́ ²ÖÛúßµÖ ÃÖã‡Ô ÛúÖê (i) ¬ÖÐã¾ÖÖë, (ii) ×¾ÖÂÖã¾ÖŸÖË ¾Öé¢Ö ¯Ö¸ü ¸üÜÖë, ŸÖÖê ¾ÖÆü ×ÛúÃÖ ×¤ü¿ÖÖ ´Öë ÃÖÓÛêúŸÖ Ûú¸êüÝÖß ?  3 

 Define the following using suitable diagrams : (i) magnetic declination and (ii) angle 

of dip. In what direction will a compass needle point when kept at the (i) poles and (ii) 

equator ? 

 

21.  ×ÛúÃÖß ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ×•ÖÃÖ´Öë ÛúÖê‡Ô Ã£ÖÖµÖß ¬ÖÖ¸üÖ I ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü, ´Öë ÃÖÓ×“ÖŸÖ “Öã́ ²ÖÛúßµÖ ‰ú•ÖÖÔ Ûêú ×»Ö‹, ¯Ö×¸ü®ÖÖ×»ÖÛúÖ 

Ûêú “Öã́ ²ÖÛúßµÖ õÖê¡Ö B, õÖê¡Ö±ú»Ö A ŸÖ£ÖÖ »Ö´²ÖÖ‡Ô l Ûêú ¯Ö¤üÖë ´Öë ¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ …  

 ¯ÖÏ×ŸÖ ‹ÛúÖÓÛú †ÖµÖŸÖ®Ö ‡ÃÖ “Öã́ ²ÖÛúßµÖ ‰ú•ÖÖÔ Ûúß ŸÖã»Ö®ÖÖ ×ÛúÃÖß ÃÖ´ÖÖ®ŸÖ¸ü ¯Ö×¼üÛúÖ ÃÖÓ¬ÖÖ×¸ü¡Ö ´Öë ÃÖÓ×“ÖŸÖ ×Ã£Ö¸ü ¾ÖîªãŸÖ ‰ú•ÖÖÔ 

‘Ö®ÖŸ¾Ö ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûúß •ÖÖŸÖß Æîü ?   3 

 Derive the expression for the magnetic energy stored in a solenoid in terms of 

magnetic field B, area A and length l of the solenoid carrying a steady current I.             

How does this magnetic energy per unit volume compare with the electrostatic energy 

density stored in a parallel plate capacitor ? 
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22.  ×ÛúÃÖß ¯Ö×¸ǖ Ö£Ö ´Öë 80 mH Ûêú ¯ÖÏȩ̂ üÛú †Öî̧ ü 250 µF Ûêú ÃÖÓ¬ÖÖ×¸ü¡Ö ÛúÖê 240 V, 100 rad/s †Ö¯ÖæÙŸÖ ÃÖê ÃÖÓµÖÖê×•ÖŸÖ 

×ÛúµÖÖ ÝÖµÖÖ Æîü … ¯Ö×¸ǖ Ö£Ö ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö ˆ¯ÖêõÖÞÖßµÖ Æîü …  

 (i) ¬ÖÖ¸üÖ ÛúÖ rms ´ÖÖ®Ö ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ …  

 (ii) ¯Ö×¸ü¯Ö£Ö «üÖ¸üÖ †¾Ö¿ÖÖê×ÂÖŸÖ Ûãú»Ö †ÖîÃÖŸÖ ¿Ö×ŒŸÖ ŒµÖÖ Æîü ? 3  

 A circuit containing an 80 mH inductor and a 250 µF capacitor in series connected to a 

240 V, 100 rad/s supply. The resistance of the circuit is negligible. 

 (i) Obtain rms value of current. 

 (ii) What is the total average power consumed by the circuit ? 

 

ÜÖÞ›ü – ¤ü 

Section – D 

23. †´Öß®Ö ÛúÖê ×¯Ö”û»Öê Ûãú”û ´ÖÆüß®ÖÖë ÃÖê ×¾Ö¿ÖÖ»Ö ¸üÖ×¿Ö Ûêú ×¾ÖªãŸÖ Ûêú ×²Ö»Ö ×´Ö»Ö ¸üÆêü £Öê … ‡ÃÖÛêú ²ÖÖ¸êü ´Öë ¾ÖÆü Ûãú”û ²Öê“Öî®Ö 

£ÖÖ … ‹Ûú ×¤ü®Ö ˆÃÖÛúÖ ×´Ö¡Ö ¸üÖê×ÆüŸÖ, •ÖÖê ¾µÖ¾ÖÃÖÖµÖ ÃÖê ×¾ÖªãŸÖ †×³ÖµÖÓŸÖÖ £ÖÖ, ˆÃÖÛêú ‘Ö¸ü †ÖµÖÖ … •Ö²Ö †´Öß®Ö ®Öê 

†¯Ö®Öß ×“Ö®ŸÖÖ Ûêú ²ÖÖ¸êü ´Öë ¸üÖê×ÆüŸÖ ÛúÖê ²ÖŸÖÖµÖÖ, ŸÖÖê ˆÃÖ®Öê µÖÆü ¯ÖÖµÖÖ ×Ûú †´Öß®Ö Ûêú ‘Ö¸ü ´Öë †³Öß ³Öß ŸÖÖ¯Ö¤üß¯ŸÖ »Öî́ ¯Ö †Öî̧ ü 

¯Öã̧ üÖ®Öê ±îú¿Ö®Ö ÛúÖ ‹µÖ¸üÛú®›üß¿Ö®Ö¸ü ˆ¯ÖµÖÖêÝÖ ×ÛúµÖÖ •ÖÖ ¸üÆüÖ Æîü … ÃÖÖ£Ö Æüß ‘Ö¸ü ´Öë ³Öæ-ÃÖ´¯ÖÛÔú®Ö ³Öß ˆ×“ÖŸÖ ®ÖÆüà £ÖÖ … 

ˆÃÖ®Öê †´Öß®Ö ÃÖê 1000 W – 220 V Ûêú ÃÖÖ´ÖÖ®µÖ ²Ö»²Ö Ûêú Ã£ÖÖ®Ö ¯Ö¸ü 28 W Ûêú CFL ²Ö»²ÖÖë ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸ü®Öê 

†Öî̧ ü ‘Ö¸ü ´Öë ˆ×“ÖŸÖ ³Öæ-ÃÖ´¯ÖÛÔú®Ö Ûú¸üÖ®Öê ÛúÖ ¯Ö¸üÖ´Ö¿ÖÔ ×¤üµÖÖ … ˆÃÖ®Öê †Öî̧ ü ³Öß †®µÖ ˆ¯ÖµÖÖêÝÖß ÃÖã—ÖÖ¾Ö ×¤ü‹ †Öî̧ ü ‡®Ö 

ÃÖÓ¤êü¿ÖÖë ÛúÖê †®µÖ ×´Ö¡ÖÖë ŸÖÛú ±îú»ÖÖ®Öê ÛúÖ †ÖÝÖÏÆü ×ÛúµÖÖ …  

 (i) †Ö¯ÖÛêú ×¾Ö“ÖÖ¸ü ÃÖê ¸üÖê×ÆüŸÖ ´Öë ÛúÖî®Ö ÃÖê ÝÖãÞÖ/´Öæ»µÖ ×¾Öª´ÖÖ®Ö Æïü ? 

 (ii) ¯ÖÖ¸ü´¯Ö×¸üÛú ŸÖÖ¯Ö¤üß¯ŸÖ »Öî́ ¯ÖÖë Ûúß ŸÖã»Ö®ÖÖ ´Öë CFL †Öî̧ ü LED ŒµÖÖë ²ÖêÆüŸÖ¸ü Æïü ? 

 (iii) ³Öæ-ÃÖ´¯ÖÛÔú®Ö ÃÖê ×¾ÖªãŸÖ-×²Ö»Ö ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ÃÖê ‘Ö™ü •ÖÖŸÖÖ Æîü ?  4 

 Ameen had been getting huge electricity bill for the past few months. He was upset 

about this. One day his friend Rohit, an electrical engineer by profession, visited his 

house. When he pointed out his anxiety about this to Rohit, his friend found that 

Ameen was using traditional incandescent lamps and using old fashioned air 

conditioner. In addition there was no proper earthing in the house. Rohit advised him 

to use CFL bulbs of 28 W instead of 1000 W – 220 V and also advised him to get 

proper earthing in the house. He made some useful suggestion and asked him to spread 

this message to his friends also. 

 (i) What qualities/values, in your opinion did Rohit possess ? 

 (ii) Why CFLs and LEDs are better than traditional incandescent lamps ? 

 (iii) In what way earthing reduces electricity bill ? 
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ÜÖÞ›ü – µÖ 
Section – E 

24.  (a) ×“Ö¡Ö ´Öë ×ÛúÃÖß µÖã×ŒŸÖ ‘X’ «üÖ¸üÖ ×®Ö¾Öê¿Öß ŸÖ Ó̧üÝÖºþ¯Ö ÛúÖê ×®ÖÝÖÔŸÖ ŸÖ Ó̧üÝÖºþ¯Ö ´Öë ºþ¯ÖÖ®ŸÖ×¸üŸÖ ÆüÖêŸÖÖ ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ         
Æîü … ‡ÃÖ µÖã×ŒŸÖ ÛúÖ ®ÖÖ´Ö ×»Ö×ÜÖ‹ †Öî̧ ü ˆ¯ÖµÖãŒŸÖ ¯Ö×¸ü¯Ö£Ö «üÖ¸üÖ ‡ÃÖÛêú ÛúÖµÖÔ Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … ‡ÃÖÛúß 
¾ÖÖê»™üŸÖÖ »Ö×²¬Ö †Öî̧ ü ¿Ö×ŒŸÖ »Ö×²¬Ö Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹  …  5 

µÖã×ŒŸÖ
X

 

 (b) CE ×¾Ö®µÖÖÃÖ ´Öë †Ö¬ÖÖ¸ü ²ÖÖµÖ×ÃÖŸÖ ™ÒüÖÓ×•ÖÃ™ü¸ü ÛúÖ †ÓŸÖ¸üÞÖ †×³Ö»ÖõÖÞÖ ÜÖà×“Ö‹ … Ã¯ÖÂ™ü ºþ¯Ö ÃÖê ¾µÖÖÜµÖÖ 
Ûúß×•Ö‹ ×Ûú ‡ÃÖ ¾ÖÛÎú ÛúÖ ÛúÖî®Ö ÃÖÖ õÖê¡Ö ¯ÖÏ¾Ö¬ÖÔÛú Ûêú ºþ¯Ö ´Öë ˆ¯ÖµÖÖêÝÖ ×ÛúµÖÖ •ÖÖŸÖÖ Æîü …  

†£Ö¾ÖÖ  

 (a) ¯Ö×¸ü¯Ö£Ö †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ×ÛúÃÖß ¯ÖæÞÖÔ ŸÖ Ó̧üÝÖ ×¤üÂ™üÛúÖ¸üß Ûêú ÛúÖµÖÔ Ûúß ÃÖÓõÖê̄ Ö ´Öë ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … ‡ÃÖÛêú 
×®Ö¾Öê¿Öß †Öî̧ ü ×®ÖÝÖÔŸÖ ŸÖ Ó̧üÝÖºþ¯Ö †Ö»Öê×ÜÖŸÖ Ûúß×•Ö‹ …  

 (b) ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ ÝÖ‹ ¯Ö×¸ü¯Ö£Ö Ûêú ŸÖã»µÖ ŸÖÛÔú ÝÖê™ü ¯ÖÆü“ÖÖ×®Ö‹ … ×®Ö¾Öê¿Ö A †Öî̧ ü B Ûêú ÃÖ³Öß ÃÖÓ³Ö¾Ö ´ÖÖ®ÖÖë Ûêú ×»Ö‹ 
ÃÖŸµÖ´ÖÖ®Ö ÃÖÖ¸üÞÖß ÜÖà×“Ö‹ …  

 

 (a) Figure shows the input waveform which is converted by a device ‘X’ into an 

output waveform. Name the device and explain its working using the proper 

circuit. Derive the expression for its voltage gain and power gain. 

Device 
X

  

 (b) Draw the transfer characteristic of a base biased transistor in CE configuration. 

Explain clearly which region of the curve is used in an amplifier. 

OR 

 (a) Explain briefly, with the help of circuit diagram, the working of a full wave 

rectifier. Draw its input and output waveforms. 

 (b) Identify the logic gate equivalent to the circuit shown in the figure.  

  Draw the truth table for all possible values of inputs A and B. 
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25.  (a) ÃÖÖê®Öê Ûúß ¯ÖŸÖ»Öß ¯Ö®®Öß «üÖ¸üÖ α ÛúÞÖÖë ÛúÖ ¯ÖÏÛúßÞÖÔ®Ö ¤ü¿ÖÖÔ®Öê ¾ÖÖ»Öê ÝÖÖ‡ÝÖ¸ü-´ÖÖÃÖÔ›ü®Ö ¯ÖÏÛúßÞÖÔ®Ö ¯ÖÏµÖÖêÝÖ Ûúß 
µÖÖê•Ö®ÖÖ²Ö¨ü ¾µÖ¾ÖÃ£ÖÖ ÛúÖ †Ö¸êüÜÖ ÜÖà×“Ö‹ … ‹êÃÖÖ ŒµÖÖë Æîü ×Ûú †×¬ÖÛúÖÓ¿Ö α-ÛúÞÖ ¯Ö®®Öß ÃÖê ÃÖß¬Öê ×®ÖÛú»Ö ÝÖ‹ 
†Öî̧ ü ˆ®ÖÛúÖ £ÖÖê›ÌüÖ ³ÖÖÝÖ Æüß ²Ö›Ìêü ÛúÖêÞÖÖë ¯Ö¸ü ¯ÖÏÛúßÙÞÖŸÖ Æãü†Ö ?  

  ×ÛúÃÖß ®ÖÖ×³ÖÛú Ûêú Ûæú»ÖÖò́ Ö-õÖê¡Ö ´Öë α-ÛúÞÖÖë Ûêú ¯ÖÏõÖê̄ Ö ¯Ö£Ö ÜÖà×“Ö‹ … ÃÖÓ‘Ö¼ü ¯ÖÏÖ“Ö»Ö ÛúÖ ŒµÖÖ ´ÖÆü¢¾Ö Æîü †Öî̧ ü 
‡ÃÖÃÖê ®ÖÖ×³ÖÛú Ûêú ÃÖÖ‡•ÖÌ Ûêú ×¾ÖÂÖµÖ ´Öë ŒµÖÖ ÃÖæ“Ö®ÖÖ ¯ÖÏÖ¯ŸÖ ÆüÖê ÃÖÛúŸÖß Æîü ? 

 (b) 7.7 MeV Ûêú ×ÛúÃÖß α-ÛúÞÖ Ûúß, ®ÖÖ×³ÖÛú (Z = 80) ÃÖê õÖÞÖ³Ö¸ü Ûêú ×»Ö‹ ×¾Ö¸üÖ´ÖÖ¾ÖÃ£ÖÖ ´Öë †Ö®Öê ŸÖ£ÖÖ 
×¤ü¿ÖÖ ¯ÖÏ×ŸÖ»ÖÖế Ö®Ö ÃÖê ¯Öæ¾ÖÔ ÃÖ´Öß¯ÖÃ£Ö ¤æü¸üß ÛúÖ †ÖÛú»Ö®Ö Ûúß×•Ö‹ …  5 

†£Ö¾ÖÖ  
 (a) ¸ü¤ü¸ü±úÖê›Ôü ´ÖÖò›ü»Ö Ûúß ¾ÖÆü ¤üÖê ´ÖÆü¢¾Ö¯ÖæÞÖÔ ÃÖß´ÖÖ‹Ñ ×»Ö×ÜÖ‹ •ÖÖê ¯Ö¸ü´ÖÖÞ¾ÖßµÖ Ã¯ÖêŒ™Òü´Ö Ûúß ¯ÖÏê×õÖŸÖ ×¾Ö×¿ÖÂ™üŸÖÖ†Öë 

Ûúß ¾µÖÖÜµÖÖ ®ÖÆüà Ûú¸ü ÃÖÛúà … ²ÖÖȩ̂ ü Ûêú ÆüÖ‡›ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã Ûêú ´ÖÖò›ü»Ö «üÖ¸üÖ ‡®ÖÛúß ¾µÖÖÜµÖÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü Ûúß 
ÝÖµÖß ? 

  ×¸ü›ü²ÖÝÖÔ ÃÖæ¡Ö ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú Hα »ÖÖ‡®Ö Ûúß ŸÖ Ó̧üÝÖ¤îü¬µÖÔ ÛúÖ ¯Ö×¸üÛú»Ö®Ö Ûúß×•Ö‹ …  

  (R = 1.1 × 107 m–1 »Öß×•Ö‹) 

 (b) ²ÖÖȩ̂ ü Ûêú †×³ÖÝÖéÆüßŸÖÖë ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú ÆüÖ‡›ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã Ûúß n¾Öà ÛúõÖÖ Ûúß ×¡Ö•µÖÖ Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ 
Ûúß×•Ö‹ …  

 (a) Draw a schematic arrangement of Geiger-Marsden experiment showing the 

scattering of α-particles by a thin foil of gold. Why is it that most of the α-particles 

go right through the foil and only a small fraction gets scattered at large angles ? 

  Draw the trajectory of the α-particle in the coulomb field of a nucleus. What is 

the significance of impact parameter and what information can be obtained 

regarding the size of the nucleus ? 

 (b) Estimate the distance of closest approach to the nucleus (Z = 80) if a 7.7 MeV            

α-particle before it comes momentarily to rest and reverses its direction. 

OR 
 (a) Write two important limitations of Rutherford model which could not explain 

the observed features of atomic spectra. How were these explained in Bohr’s 

model of hydrogen atom ? 

  Use the Rydberg formula to calculate the wavelength of the Hα line. 

  (Take R = 1.1 × 107 m–1). 

 (b) Using Bohr’s postulates, obtain the expression for the radius of the nth orbit in 

hydrogen atom. 
 

26. (a) ²ÖÖµÖÖê ÃÖÖ¾Ö™Ôü ×®ÖµÖ´Ö ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú ü̧Ûêú ×¡Ö•µÖÖ R †Öî̧ ü N ±êú ü̧Öë Ûúß ¬ÖÖ¸üÖ¾ÖÖÆüß ¾Öé¢ÖÖÛúÖ¸ü ÛãúÞ›ü»Öß Ûêú ÛúÖ¸üÞÖ 
ÛãúÞ›ü»Öß Ûêú †õÖ ¯Ö¸ü ÛãúÞ›ü»Öß Ûêú Ûêú®¦ü ÃÖê ‘x’ ¤æü¸üß ¯Ö¸ü ×Ã£ÖŸÖ ×ÛúÃÖß ×²Ö®¤ãü ¯Ö ü̧ ˆŸ¯Ö®®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö Ûêú ×»Ö‹ 
¾µÖÓ•ÖÛú ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ … ‡ÃÖ ÛãúÞ›ü»Öß Ûêú ÛúÖ ü̧ÞÖ ˆŸ¯Ö®®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö ȩ̂üÜÖÖ†Öë ÛúÖê †Ö ȩ̂ü×ÜÖŸÖ Ûúß×•Ö‹ …  

 (b) ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ‘R’ ×¡Ö•µÖÖ Ûêú ×ÛúÃÖß ‹ÛúÃÖ´ÖÖ®Ö ¾Öé¢ÖÖÛúÖ¸ü »Öǣ Ö (¯ÖÖ¿Ö) ´Öë ÛúÖê‡Ô ¬ÖÖ¸üÖ ‘I’ ×²Ö®¤ãü M 

ÃÖê ¯ÖÏ¾Öê¿Ö Ûú¸üÛêú N ÃÖê ²ÖÖÆü¸ü ×®ÖÛú»ÖŸÖß Æîü … »Öǣ Ö Ûêú Ûêú®¦ü ¯Ö¸ü ®Öê™ü “Öã́ ²ÖÛúßµÖ õÖê¡Ö ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ …  5 

I

N

M
I

O90°

 
†£Ö¾ÖÖ 
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 (a) µÖÆü ¤ü¿ÖÖÔ‡‹ ×Ûú ²ÖÖµÖÖê ÃÖÖ¾Ö™Ôü ×®ÖµÖ´Ö ÛúÖê ¾ÖîÛú×»¯ÖÛú ºþ¯Ö ÃÖê ‹ê×´¯ÖµÖ¸ü ¯Ö×¸ǖ Ö£ÖßµÖ ×®ÖµÖ´Ö Ûêú ºþ¯Ö ´Öë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü 
¾µÖŒŸÖ ×ÛúµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü … ‡ÃÖ ×®ÖµÖ´Ö ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú »Ö´²ÖÖ‡Ô ‘l’ †®Öã̄ ÖÏÃ£Ö-ÛúÖ™ü õÖê¡Ö±ú»Ö  ‘A’ 

ÛúÃÖÛú¸ü ¯ÖÖÃÖ-¯ÖÖÃÖ ×»Ö¯Ö™êü ‘N’ ±êú¸üÖë Ûúß ¯Ö×¸ü®ÖÖ×»ÖÛúÖ, ×•ÖÃÖÃÖê Ã£ÖÖµÖß ¬ÖÖ¸üÖ ‘I’ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü, Ûêú 
³ÖßŸÖ¸ü ˆŸ¯Ö®®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ …  

  ×ÛúÃÖß ¯Ö×¸ü×´ÖŸÖ ¯Ö×¸ü®ÖÖ×»ÖÛúÖ, ×•ÖÃÖÃÖê ¬ÖÖ¸üÖ ‘I’ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü, Ûúß “Öã́ ²ÖÛúßµÖ õÖê¡Ö ȩ̂üÜÖÖ‹Ñ †Ö¸êü×ÜÖŸÖ 
Ûúß×•Ö‹ …  

 (b) »Ö´²ÖÖ‡Ô 0.45 m †Öî̧ ü ¦ü¾µÖ´ÖÖ®Ö 60 g Ûúß ÛúÖê‡Ô ÃÖß¬Öß õÖî×ŸÖ•Ö “ÖÖ»ÖÛú ”û›Ìü ‡ÃÖÛêú ¤üÖê®ÖÖë ×ÃÖ¸üÖë ¯Ö¸ü »ÖÝÖê ¤üÖê 
‰ú¬¾ÖÖÔ¬Ö¸ü ŸÖÖ¸üÖë «üÖ¸üÖ ×®Ö»Ö×´²ÖŸÖ Æîü … ŸÖÖ¸üÖë ÃÖê ÆüÖêÛú¸ü ‡ÃÖ ”û›Ìü ÃÖê 5.0 A Ûúß Ã£ÖÖµÖß ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß     
Æîü … ˆÃÖ “Öã́ ²ÖÛúßµÖ õÖê¡Ö ÛúÖ ¯Ö×¸ü´ÖÖÞÖ †Öî̧ ü ×¤ü¿ÖÖ –ÖÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖê ˆŸ¯Ö®®Ö Ûú¸ü®Öê ¯Ö¸ü ŸÖÖ¸üÖë ´Öë ŸÖ®ÖÖ¾Ö ¿Öæ®µÖ 
ÆüÖê •ÖÖ‹ …  

 (a) Use Biot-Savart law to derive the expression for the magnetic field due to a 

circular coil of radius R having N turns at a point on the axis at a distance ‘x’ 

from its centre.  

  Draw the magnetic field lines due to this coil. 

 (b) A current ‘I’ enters a uniform circular loop of radius ‘R’ at point M and flows 

out at N as shown in the figure.  

  Obtain the net magnetic field at the centre of the loop  

I

N

M
I

O90°

 
OR 

 (a) Show how Biot-Savart law can be alternatively expressed in the form of 

Ampere’s circuital law. Use this law to obtain the expression for the magnetic 

field inside a solenoid of length ‘l’, cross-sectional area ‘A’ having ‘N’ closely 

wound turn and carrying a steady current ‘I’. 

  Draw the magnetic field lines of a finite solenoid carrying current I. 

 (b) A straight horizontal conducting rod of length 0.45 m and mass 60 g is 

suspended by two vertical wires at its ends. A current of 5.0 A is set up in the 

rod through the wires. 

  Find the magnitude and direction of the magnetic field which should be set up in 

order that the tension in the wire is zero. 

___________ 
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MARKING SCHEME 

SET 55/1/1 (Compartment) 

Q. No. Expected Answer / Value Points Marks Total 

Marks 

Section A 

Set1,Q1 

Set2,Q4 

Set3,Q3 

Kinetic energy will not be affected. 1 

 

 

1 

Set1,Q2 

Set2,Q5 

Set3,Q4 

Clockwise on the side of the observer. 

[Alternatively :The candidate who draws diagram with arrow indicating the 

direction correctly, may also be given full credit.] 

1   
 

1 

Set1,Q3 

Set2,Q1 

Set3,Q5 

(i) Real    (ii)       magnified  ½  + ½   
 

1 

Set1,Q4 

Set2,Q2 

Set3,Q1 

 

1  
 

1 

Set1,Q5 

Set2,Q3 

Set3,Q2 

To avoid overlapping of the two signals 1  

 

1 

Section B 

Set1,Q6 

Set2,Q10 

Set3,Q8 

 

 

 

Drift velocity  (  

 

The current  ( n = number of charge carriers per unit volume.) 

                       = A 

    j =  

 

   j =   

 

 

 

 

 

½ 

 

 ½ 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q7 

Set2,Q6 

Set3,Q9 

 

 

 

 

 

 

For unpolarised light electric vector associated with light, is oscillating 

randomly in all directions in a plane perpendicular to the direction of 

propagation of  light. 

In linearly polarised light oscillating electric vector gets aligned along one 

direction perpendicular to the direction of propagation of light. 

 

 

 

 

 

 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

Derivation of Relationship between current density and resistivity         2 

Unpolarised light and linearly polarized light   ½ + ½  

Diagram & description     ½ + ½  
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[Under the influence of the electric field of the  

incident wave, the electrons ( of the scattering  

molecules), accelerated parallel to the double 

arrows, do not radiate energy towards the observer. 

Hence, the scattered light gets polarized.] 

 

 

½ + ½  

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q8 

Set2,Q7 

Set3,Q10 

 

 

 

 

The refractive index of the glass of the prism is different for different 

wavelengths(colours). Hence, different colours get bent along different 

directions.  

Using lens maker’s formula  

,  

As the refractive index of the medium with respect to air (medium 1) depends 

on the wavelength or colour of light, focal length of the lens would change 

with colour. 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q9 

Set2,Q8 

Set3,Q6 

 

 

 

According to Einstein’s photoelectric equation  

 

 =  

In the given  graph: 

Stopping potential  = 1.23 V 

Change in frequency Hz 

(Alternatively : slope of the line = ) 

 =  

J-s 

 

    = 6.6   J-s 

 

 

 

 

 

 

½  

 

 

½ 

 

½ 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q10 

Set2,Q9 

Set3,Q7 

 

 

 

 

(a)   

(b)   

 

[Note: For reaction (a) even if the candidate writes , award 1 mark] 

OR 

 

 

 

 

 

 

 

1 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reason for dispersion       1 

Dependence of focal length of the lens on colour   1 

 

Calculation of the value of Plank’s constant    2 

 

Completion of nuclear reaction (a)     1 

Completion of nuclear reaction (b)     1 
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Since proton number and neutron number are conserved, the total rest mass of 

neutron and protons is the same on either side of the nuclear reaction. But 

total binding energy of nuclei on the left side need not be the same as that on 

the right hand side. The difference in binding energy causes a  release of 

energy in the reaction. 

Example :  

 

Or  

 

(Give full credit for any other one correct example.) 

 

 

 

 

 

 

 

 

1 

 

 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Section C 

Set1,Q11 

Set2,Q20 

Set3,Q17 

 

 

 

 

 

 
 

The force on charge +q is  and on charge –q is . These, two parallel 

forces, acting in the opposite direction, constitute a couple resulting in the 

torque . 

Magnitude of torque  

  

Therefore,  

where  

(ii) Two pairs of perpendicular vectors: 

(i)  is perpendicular to  

(ii)  is perpendicular to  

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

½ 

 

 

½  

 

½  

 

 

½  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q12 

Set2,Q21 

Set3,Q18 

 

 

 

 
 

We have,  

 

 

 

 

 

½  

 

 

 

 

 

 

Explanation of conversion of mass into energy (vice versa)  1 

Example         1 

(i) Figure        ½  

(ii) Derivation of torque      1 ½  

(iii) Identification of two pairs             ½ + ½ 

  

 

(a) Ratio of surface charge densities      2 

(b) Identifying the constant quantity    1 
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(b) Current 

 

½  

 

½  

 

 

 

 

½  

 

 

1 

 

 

 

 

 

 

 

 
 

 

 

 

3 

Set1,Q13 

Set2,Q22 

Set3,Q19 

 

 

 

In circuit (a) 

Total emf=15 V 

Total Resistance = 2Ω 

Current i= (15/2)A = 7.5 A 

Potential Difference between the terminals of 6 V battery 

V=E-iR 

=[6-(7.5×1)]V 

=-1.5 V 

In circuit (b) 

 

Effective emf=(9-6) V 

                       =3V 

Current i=(3/2)A=1.5 A 

Potential Difference across 6V cell 

V=E+iR 

=6+1.5×1 

=7.5 V 

 

OR 

 

 

 

Total emf in the circuit = 8V – 4V = 4V 

Total resistance of  the circuit = 8Ω 

Hence current flowing in the circuit 

 i =  A= 0.5 A 

Current flowing through the resistors: 

Current throgh 0.5Ω, 1.0Ω and 4.5Ω is 0.5 A 

Current through 3.0Ω is  

 

Current through 6.0Ω is  

 

 

 

 

 

 

 

½  

 

½  

 

1 

 

 

 

 

½  

 

 

½  

 

1 

 

 

 

 

½  

½  

 

½  

 

½  

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

3 

 

 

Readings of ideal ammeter and ideal voltmeter in fig (a) and (b) 1 ½ + 1 ½  

Finding current through each resistor     3 
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Set1,Q14 

Set2,Q11 

Set3,Q20 

 

 

 

 

 
 
 

 

 

Magnetic declination : Angle between the magnetic axis and geographical 

axis. 

Alternatively: Angle between magnetic meridian and geographical meridian.  

 
Angle of dip: It is the angle which the magnetic needle makes with the 

horizontal in the magnetic meridian. 

Alternatively: The angle which the total magnetic field of the earth makes 

with the surface of the earth. 

 
Direction of compass needle is vertical to the earth’s surface at poles and is 

parallel to the earth’s surface at equator. 

 

 

 

 

 

 

 

 

½ 

 
 

 

 

½ 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

½ + ½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3 

Set1,Q15 

Set2,Q12 

Set3,Q21 

 

 

 

 

 

 

 

Rate of work done 

       =   

 LIdI 

Total amount of work done 

W =   

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Definition of  

(i) Magnetic declination and diagram   ½ + ½  

(ii) Angle of dip and diagram    ½ + ½   

Direction of compass needle at the  

(i) Poles       ½  

(ii) Equator      ½  

 

Derivation of magnetic energy     2 

Comparison of magnetic energy per unit volume with 

Electrostatic energy density      1 

 

 

 

 

www.studentbro.inwww.studentbro.inwww.studentbro.in



    Page 6 of 15                                            final  
 
draft                                         19/07/15 03:00 p.m.

                              

 

 

For the solenoid :  

Inductance, ;  also B =  

       =  

 Magnetic energy per unt volume =  

Also, Electrostatic energy stored per unit volume =  

 

 

½  

 

 

 

 

½  

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q16 

Set2,Q13 

Set3,Q22 

 

 

 

 

(i)  = 8  

   

 
40  

 

Total Impedence (Z) =  

                                = 32  

 =  A= 7.5A 

 

(ii) Average power consumed = 0 

(As there is no ohmic  resistance in the current.) 

 

 

 

 

½  

 

 

 

 

½  

 

 

½  

 

½  

1 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q17 

Set2,Q14 

Set3,Q11 

 

 

 

(i) It absorbs ultraviolet radiations from sun and prevents them from 

reaching on the earth’s surface  causing damage to life. 

 

Identification : ultraviolet radiations  

 

one correct application (=sanitization, forensics) 

 

(ii) Water molecules present in most materials readily absorbs              

infra red waves. Hence, their thermal motion increases. Therefore, 

they heat their surroundings. 

They are produced by hot bodies and molecules.  

Incoming visible light is absorbed by earth’s surface and radiated as 

infra red radiations. These radiation are trapped by green house gases.  

 

 

 

½  

 

 

½  

 

½  

 

½  

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

 

 

 

(i) Calculation of rms value of current   2 

(ii) Calculation of total average power consumed. 1 

 

 

 

Answers of part (i) and (ii)      1 ½ + 1 ½  
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Set1,Q18 

Set2,Q15 

Set3,Q12 

 

 

 

 
 

 

For an incident ray, travelling from an optically denser medium to optically 

rarer medium, the angle of incidence, for which the angle of refraction is 90
o
, 

 is called the critical angle. 

Alternatively:  

 =  

 
 

 =  

 =  

 =  

From figure, 

 =  =>   =>   => x = 3 cm 

 

Area =  

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

½  

 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q19 

Set2,Q16 

Set3,Q13 

 

 

 

 

 

 
 

 

(i) Telescope  

 : objective 

 : eyepiece 

 

(ii) Microscope  

 : objective 

 : eyepiece 

 

 

 

 

 

 

½  

½  

½  

 

 

½  

½  

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Definition of critical angle    ½  

Drawing of Ray diagram   1 

Calculation of area of water surface.  1 ½  

 

 

 

 

 

Selection of lens for objective and eyepiece of  

(i) Telescope     1 ½  

(ii) Microscope     1 ½  
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Set1,Q20 

Set2,Q17 

Set3,Q14 

 

 

 

 
The diagram, given here, shows several fringes, due to double slit 

interference, ‘contained’ in a broad diffraction peak. When the seperation 

between the slits is large compared to their width, the diffraction pattern 

becomes very flat and we observe the two slit interference pattern. 

[Note:  The students may be awarded 1 mark even if they just draw the 

diagram.] 

Two basic features: 

(i) The interference pattern has a number of equally spaced bright and 

dark bands while differaction pattern has a central bright 

maximum which is twice as wide as the other maxima. 

(ii) Interference pattern is the superimposition of two waves slits 

originating from two narrow sects. The differaction pattern is a 

superposition of a continuous family of waves originating from 

each point on a single slit. 

(iii) For a single slit of width ‘a’ the first null of differaction  pattern 

occurs at an angle of  At the same angle of , we get a 

maxima for two narrow slits seperated by a distance a. 

[ Any two of the above distinguishing features.] 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

 

1  

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3 

Set1,Q21 

Set2,Q18 

Set3,Q15 

 

 

 

 

 

 
 

 
(i) In n - type semi conductors an extra energy level (called donor energy 

level) is produced just below the bottom of the conduction band, while 

in the p-type ssemiconductor, this extra energy band    (called acceptor 

energy level) is just above the top of the balance band. 

(ii) In n – type semiconductors, most of the electrons come from the 

donor impurity while in p-type semi conductor, the density of holes in 

 

 

 

 

 

 

 

½ 

 

 

 

½  

 

 

 

 

 

1 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation by drawing a suitable diagram    1 

Two basic features distinguishing interference pattern from   1+1 

diffraction pattern 

 

 

 

Distinction between n – type and p-type semi conductors on the basis of 

Energy band diagrams     2 

Comparison of conductivities     1 
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the valence band is predominantlly due to the impurity in the extrinsic 

semiconductors. 

[Any one of the above, or any one, other, correct distinguishing feature.] 

At absolute zero temperature conductivities of both type of semi-conductors 

will be zero. 

For equal doping, an n-type semi conductor will have more conductivity than 

a  p-type semiconductor, at room temperature. 

 

 

 

 

½ 

 

½ 

 

 

 

 

 

 

3 

 

Set1,Q22 

Set2,Q19 

Set3,Q16 

 

 

 

 

(a) X : Transmitter 

Y: Channel 

Their functions: 

Transmitter : To convert the message signal into suitables form for 

transmission through channel. 

Channel : It sends the signal to the reciever. 

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

single transmitter and receiver. In broadcast mode, large number 

of receivers are connected to a single transmitter. 

 

 

 

 

½  

½  

 

½  

 

½  

 

1 

 

 

 

 

 

 

 

 

 

 

 

3 

Section D 

Set1,Q23 

Set2,Q23 

Set3,Q23 

 

 

 

 
 

 

(i) Co-operative attitude and scientific temperament. 

(or any other two correct values.) 

(ii)   a) Low operational voltage and less power. 

  b) fast action and no warm up time required.  

(Any one) 

(iii)    In the absence of proper earthing, the consumer can get (extra) 

charges for the electrical energy NOT consumed by the devices in her/his 

premises. 

 

 

 

 

 

 

1+ 1 

 

1  

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

Section E 

Set1,Q24 

Set2,Q26 

Set3,Q26 

 

 

 

 

 

(a)  

 

 

 

 

 

 

 

 

 

 

½ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Identification of X and Y      ½ + ½  

Their functions      ½ + ½  

(b) Distinction between point to point and broadcast mode.  1 

 

 

 

 

 

(i) Qualities / values of Rohit.    1 

(ii) Advantage of CFLs/ LEDs over traditional   

incandescent lamps.     1 

(iii) Role of earthing in reduction of electricity bills  1 

 

 

 

(a) Derivation of the expression     2 

(b) Magnetic field lines due to the coil    1 

(c) Magnetic field at the center of the loop    2 
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According to Biot- Savart law,  

 

 

From figure 

 Net contribution along x-direction 

 
 

(b) Let current I be divided at point M into two parts I1 and I2 ; in bigger and 

smaller parts of the loop respectively. 

Magnetic field of current I1 at point O 

  ⊗ 

Magnetic field of current I2 at point O 

⊙ 

Net magnetic field  

But I1=3I2 (As resistance of bigger part is three times that of the smaller part 

of the loop.) 

Substituting   I1=3I2 in equation (1) 

OR 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

½  

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

½ 

 

½ 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 
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Any surface carrying current can be divided into small line elements, each of 

length ‘dl’. Considering the tangential components of the magnetic field and 

finding   sum of all elements tends to the integral, which can be 

expressed in the following form. : ,  This form is known as 

Ampers’s circuital law. 

 

 
 

Let ‘n’ be the number of turns per unit length. Then total number of turns in 

the length ‘h’ is nh. 

Hence, total enclosed current = nhI 

Using Ampere’s circuital law 

 
 

(b) 

 

 

 

 

 

 

 

 

 

 

½   

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

½  

 

 

½ 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Derivation of expression of magnetic field inside solenoid 3 

(b) Finding the magnitude and direction of Magnetic field  2 
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As per the given figure, magnetic field must be vertically inwards, to make 

tension zero, (If a student shows current in opposite direction the magnetic 

field should be set up vertically upwards. 

For tension to be zero 

 

 T 

 

 

½ 

 

 

½ 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

5 

 

Set1,Q25 

Set2,Q24 

Set3,Q25 

 

 

 

 

 
 

 

(a)  

 
 

For most of the α-particles, impact parameter is large, hence they suffer very 

small repulsion due to nucleus and go right through the foil. 

 

 
 

It gives an estimate of the size of nucleus. 

 

(b) K.E of the α-particle =  potential energy possesed by beam at distance of 

                                            closest approach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 

 

 

 

 

1 

 

 

  

 

 

 

½  

 

 

 

 

 

½  

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Schematic arrangement  of Greiger-Marsden Experiment  1 

  Reason         1 

  Trajectory of α-particles and significance of Impact Parameter       ½ + ½  

(b) Estimation of the distance of closest approach   2 
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OR 

 

 

 

 

 

 

(a) (i) Electron moving in a circular orbit around the nucleus would get 

accelerated, therefore it would spiral into the nucleus, as it looses its energy. 

 

(ii) It must emit a continuous spectrum. 

 

According to Bohr’s model of hydrogen atom, 

 

(i) Electron in an atom can revolve in certain stable orbits without the 

emission of radiant energy. 

 

(ii) Energy is released /absorbed only, when an electron jumps from one 

stable orbit to another stable orbit. This results in a discrete spectrum. 

 

 

(b) We have   

 

  ------------------------------------(`1) 

 

From  Bohr’s Postulates: 

Substituting for  , we get  

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

½  

 

 

½ 

 

 

 

½ 

 

 

½ 

 

 

½ 

 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

½ 

 

 

1 

 

 

 

 

 

 

 

 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

(a) Two important limitations of Rutherford model      ½ + ½  

Explanation of these limitations in Bohr’s model     ½ + ½  

Calculation of wavelength of the Hα line     1  

(b) Derivation of the expression for the radius of the n
th

 orbit. 2
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Set1,Q26 

Set2,Q25 

Set3,Q24 

 

 

 

 

 

 

 

 

(a) Common emitter amplifier 

 

 
When the sinusoidal voltage is applied on the emitter base circuit, it gets 

amplified and its phase is reversed. 

  

Input sinusoidal voltage: 

 

 

Also  

 

 

 Voltage gain  

 

Power gain   

 

(b) 

 
Transistor acts as an amplifier in the Active Region 

OR 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

½  

 

 

 

 

½ 

 

 

  

 

 

½ 

 

 

½ 

 

 

 

 

 

 

1 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

 

(a) Naming the device and working with proper circuit  2 

Derivation of expression for voltage gain and power gain   1 ½ 

(b) Drawing of transfer characteristics    1  

Region used for amplifier       ½  
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a) 

 
 

For half cycle of input ac, one diode out of the two, will get forward biased 

and will conduct, while the other diode, being reverse biased, will not 

conduct. For other cycle of input signal, the diode, which was reverse biased, 

will get forward biased and will conduct, and the other diode will get reverse 

biased and will stop conducting. Hence we obtain a unidirectional output 

voltage for the positive as well as for negative half cycles. 

 
(b) Identification: AND Gate 

Truth Table: 

Input Output 

A B Y 

0 0 0 

0 1 0 

1 0 0 

 1 1 
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(a) Brief explanation of working of full wave rectifier  2 

Drawing of input and output wave forms    1 

(b) Identification of Logic gate     1 

Truth table     

    1 
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