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Code No.  33
Total No. of Questions : 40 ] [ Total No. of Printed Pages : 16  

March, 2008

PHYSICS

( Kannada and English Versions )

Time : 3 Hours 15 Minutes ] [ Max. Marks :  90

( Kannada Version )

‚ÂÍºÂ» : i) ‚Ê¢ÅW∑  £∑@πÂ›Â»ÂÈR  ‚Â¢Ã¢å˘∆Â  ‚ÂÍ∆Â X«Â  ‚Â„ÊŒÈê‹Y«  èâö«ÂQëY

Œ⁄ÕÂÏ«Ò •¢∑πÂ›Â»ÂÈR xÍ√Â£ÊπÂÈÕÂÏå‹Y.

ii) •ÕÂ‡ÂWê¬ÂÈÕÂ ∑√ ©∆ÂO¬ÂπÂ›ÂëY ‚Â¢Ã¢å˘∆Â Ñ∆ÂX/¬ÒzÊÑ∆ÂX/ÆÂÈ¢√Â‹

Ã¬ŒÈå«ÂQëY Œ⁄ÕÂÏ«Ò •¢∑πÂ›Â»ÂÈR xÍ√Â£ÊπÂÈÕÂÏå‹Y.

ü̆ÊπÂ – A

I. ® x›ÂÇ»Â Ø£ÊY …ÂX‡RπÂúπ ©∆ÂOàö : 10 × 1 = 10

1. 1·5 ÕÂÄXËüÂ̆ÕÂ»Ê¢∑ ÆÂÈ∆ÂÈO 8° xÍË»ÂÕÂ»ÂÈR „Û¢å¬ÂÈÕÂ ∆›ÂÈ …Ì¡J∑å¢«Â ©¢|ÊπÂÈÕÂ

üÊπÂÈêx Ø·ÂÈJ ?

2. ü›Â∑»ÂÈR ≤¢«ÂÈ ∆Â¬Â¢πÂ Ø¢«ÂÈ πÂXõö, êÕÂà‚Â£ÊπÂ«Â ≤¢«ÂÈ ÄXûÈŒÈ»ÂÈR „‚Âàö.

3. "∆›ÂÈ é˘£ ỖV#»ÂëY ( Thin film ) ©¢|ÊπÂÈÕÂ ÕÂWãË∑¬Â≈x@ ≤¢«ÂÈ ©«Ê„Â¬Â} xÍâ.
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4. ü›ÂÄ»Â ÕÒπÂ«Â ÆÂÈ„Â∆ÂZÕÂ»ÂÈR ∆ÛËà‚ÂÈÕÂ ≤¢«ÂÈ ©«Ê„Â¬Â}ŒÈ»ÂÈR „‚Âàö.

5. „Û¬Â ÕÊ„Â∑ÕÂ»ÂÈR ü˘ÂÍêÈπ {ÛËâö«Â πÛËúËŒÈ «˘Ê¬Â∑«Â «˘Ê¬Â∑∆π ‚ÂÍ∆ÂXÕÂ»ÂÈR

Ã¬íÈà.

6. ≤¢«ÂÈ ‚ÂP›Â«ÂëY»Â "åyÊS∆Â#«Â ( Dip ) ÕÊWzWŒÈ»ÂÈR çËâ.

7. ö»ÂÈ‚ÛŒÈL£ Ỗ ( Sinusoidal ) …ÂŒ⁄¸ŒÈ ê«ÂÈW∆ Ỗ êüÂ̆ÕÊ¢∆Â¬Â«Â ( A.C. voltage )

"¶¬ Ỗ.ØÆÂ¤ Ỗ.Ø‚ Ỗ.# ( r.m.s. ) ÆÂÈ∆ÂÈO "‚Â¬Ê‚Âà# ü£πÂ›Â »Â√ÂÈê»Â ‚Â¢Ã¢«Â̆ÕÒ»ÂÈ ?

8. ‡ÂÄOŒÈÈ «ÂXÕÂW¬ÊòŒ⁄Ç …ÂàÕÂ∆Â̧ »Œ⁄πÂÈÕÂÏ«Âx@ ≤¢«ÂÈ ©«Ê„Â¬Â} xÍâ.

9. …Â¬ÂÆÂ⁄≈È  èËæ«ÂëY  ≤¢«ÂÈ  »ÂÍW|ÊX» Ỗ,  …ÌX|Ê» Ỗ  •Ç  …ÂàÕÂ∆Â̧ »Œ⁄«ÊπÂ,

Ø£yÊdç»Û¢åπ ©∆Â]æ¸»Œ⁄πÂÈÕÂ ß»ÛR¢«ÂÈ ∑≈ Œ⁄ÕÂÏ«ÂÈ ?

10. OR πÒ| Ỗ»Â ‚Ê¢xËã∑ Ñ∆ÂXÕÂ»ÂÈR Ã¬íÈà.

ü̆ÊπÂ – B

II. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ „Â∆ÂÈO …ÂX‡RπÂúπ ©∆ÂOàö : 10 × 2 = 20

11. ≤¢«ÂÈ {Û∆ ∆›ÂÈ …Ì¡J∑πÂ›ÂÈ üÊπÂÈêx ß‹Y«Â ÕÂ≈¸ êü˘Âæ»ŒÈ»ÂÈR¢¡ÈÆÂ⁄√Â‹È ß¬ÂÈÕÂ

çÃ¢«Â̆»πÂ›Ò»ÂÈ ?
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12. ∞∑ öË›ÂÈπÂ¢âŒÈëY ÀÊX» Ỗ„ÛËÀÂ¬ Ỗ êÕÂ∆Â̧ »ŒÈ»ÂÈR …Â√ŒÈ‹È üÒyÊπÂÈÕÂ …ÊXûÍËÇ∑

ÕÂWÕÂ‚PŒÈ •¢«ÂÕÊ«Â Ñ∆ÂXÕÂ»ÂÈR Ã¬íÈà.

13. "åË∫Â§¸ÕÂÎãOËŒÈ  «Â̆ÈXêË∑Î∆Â#  ( Elliptically polarised )  ÆÂÈ∆ÂÈO  "ÕÂÎãOŒÈ  «Â̆ÈXêË∑Î∆Â#    

( Circularly polarised ) ü›Â∑È Ø¢«Â¬Ò»ÂÈ ?

14. ∑Í£Ê¢Ã»Â çŒÈÆÂÈÕÂ»ÂÈR ãúö, ∞∑ÆÂ⁄»Â ê«ÂÈW«ÊÕÒ‡Â«Â ÕÊWzWŒÈ»ÂÈR xÍâ.

15. 2 × 10 – 8  ∑Í£Ê¢ü˜ÔÔ-êÈË. ÆÂÈ„Â∆ÂZÕÂ»ÂÈR ( Moment ) „Û¢å¬ÂÈÕÂ ≤¢«ÂÈ ê«ÂÈW∆ Ỗ

åZ«Â̆ÈXÕÂÕÂ»ÂÈR ( Electric dipole ) 5 × 10 – 5  NC – 1  ê«ÂÈW∆ Ỗ x\Ë∆ÂX«ÂëY, •«Â¬Â

•∑\ÕÂÏ ê«ÂÈW∆ Ỗ x\Ë∆ÂX«Â åÄ@π 30° xÍË»ÂÕÂ»ÂÈR ÆÂ⁄√ÂÈÕÂ¢∆ ß√Â£ÊÇ«. ®πÂ åZ«Â̆ÈXÕÂ«Â

ÆÈË£ÊπÂÈÕÂ ü˘ÊXÆÂÈ∑ Ã‹ÕÂ»ÂÈR ( Torque ) ∑¢√ÂÈõâíÈà.

16. •å˘ÕÊ„Â∑∆ Ø¢«Â¬Ò»ÂÈ ?  ©∆Â@¡ x\Ë∆ÂX«Â ( Critical field ) ÕÊWzWŒÈ»ÂÈR xÍâ.

17. ê«ÂÈW∆ Ỗ {Ê‹x@ ‚Â¢Ã¢å˘ö«Â ÄºÊ¸À Ỗ»Â ÆÍ«Â‹»Ò çŒÈÆÂÈÕÂ»ÂÈR Ã¬«ÂÈ, êÕÂàö.

18. £Ê…ÊY‚ Ỗ»Â çŒÈÆÂÈÕÂ»ÂÈR πÂäãËŒÈ ¬ÂÍ…Â«ÂëY Ã¬«ÂÈ, ‚Â¢xË∆ÂπÂ›Â»ÂÈR êÕÂàö.

19. …ÂŒ⁄¸ŒÈ ê«ÂÈWãO»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ •»ÂÈ∑Í‹∆πÂ›Â»ÂÈR ãúö.
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20. "¬ÊÆÂÈ» Ỗ …Âà}ÊÆÂÈ# Ø¢«Â¬Ò»ÂÈ ?  •«ÂÈ Œ⁄ÕÂ àËãŒ⁄«Â ºÂ«Â¬ÂÈêxŒ⁄Ç« ?

21. "£Ò‚Â¬ Ỗ# ü›ÂÄ»Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ πÂÈ≈«Â̆ÆÂÈ¸πÂ›Â»ÂÈR ãúö.

22. "ÀÌË|ÛË√ÂûÍË√ Ỗ#  Ø¢«Â¬Ò»ÂÈ ?   •«ÂÈ  Œ⁄ÕÂ  ÃŒ⁄‚ Ỗ»ÂëY  ( Bias )  x‹‚Â

çÕÂ̧ õ‚ÂÈ∆ÂO« ?

ü̆ÊπÂ – C

III. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 5 = 5

23. ≤¢«ÂÈ ü›ÂÄ»Â Ä¬Â≈ÕÂÏ, ‚ÂÆÂ⁄¢∆Â¬Â ÃåíÈ¬ÂÈÕÂ πÊÜ»Â ºÂ…ÂSâŒÈëY „ÊŒÈÈQ„ÛË«ÊπÂ

©¢|ÊπÂÈÕÂ …Ê‡ÂZ¸ …Â‹Y¡x@ ( Lateral Shift ) πÂä∆ÛËÄOŒÈ»ÂÈR …Â√íÈà.

24. i) "‚ÊÆÂ⁄»ÂW Ä¬Â≈# ÆÂÈ∆ÂÈO "•‚ÊÆÂ⁄»ÂW Ä¬Â≈#πÂ›Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ

ÕÂW∆ÊW‚ÂπÂ›Â»ÂÈR ãúö.

ii) "…Ì‹¬ÊŒ¤ ỖL#πÂ›Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ ©…ÂûÍËπÂπÂ›Â»ÂÈR ãúö.

IV. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 2 × 5 = 10

25. ≤¢«ÂÈ xÍË‡Â«Â "ê«ÂÈW∆ ỖºÊ‹∑ Ã‹# ÆÂÈ∆ÂÈO "¶¢∆Âà∑ ¬ÛË«Â̆#πÂ›Â»ÂÈR ÕÊWzÊWçö. ≥ÆÂÈ»Â

çŒÈÆÂÈÕÂ»ÂÈR ©…ÂûÍËÇö, ≤¢«ÂÈ xÍË‡Â ÆÂÈ∆ÂÈO üÊ„ÂW ¬ÛË«Â̆ÕÂ»ÂÈR „Û¢å¬ÂÈÕÂ ‚Â¬Â›Â

ê«ÂÈW»ÂV¢√Â‹«ÂëYŒÈ ê«ÂÈW∆ Ỗ…ÂXÕÊ„Âx@ πÂä∆ÛËÄOŒÈ»ÂÈR …Â√íÈà.

26. ºÂë‚ÂÈÕÂ ‚ÂÈ¬ÂÈú πÊW‹Z»ÛËÆÂ⁄…Â∑«Â ö«ÊQM¢∆ÂÕÂ»ÂÈR xÍâ.
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27. i) √ÂçR¢π Ỗ¡» Ỗ ê«˘Ê»Â«ÂëY Ø£yÊdç»Â e

m
   ∑¢√ÂÈõâŒÈ‹È ©…ÂûÍËÇö«Â

∆Â∆ÂZÕÂ»ÂÈR êÕÂàö.

ii) ±» ỖöJË» Ỗ»Â  «ÂÈWãê«ÂÈW∆ Ỗ  ‚ÂêÈË∑¬Â≈ÕÂ»ÂÈR  Ã¬íÈà.  •«Â»ÂÈR  ©…ÂûÍËÇö

«ÂÈWãê«ÂÈW∆ Ỗ …Âà}ÊÆÂÈ«Â Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÊXûÍËÇ∑ êË∑\}πÂ›Â»ÂÈR

êÕÂàö.

V. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 2 × 5 = 10

28. i) ≤¢«ÂÈ ©«Ê„Â¬Â}ûÍ¢åπ "èËæ ‚ÂêÈV‹»Â#ÕÂ»ÂÈR êÕÂàö.

ii) "üÚÜ∑ ÄXŒ⁄yÊà# ( Nuclear reactor ) ŒÈ ∆Â∆ÂZÕÒ»ÂÈ ?  üÚÜ∑ ∆ÊWæWÕÂ‚ÂÈOπÂ›Â

ê£ÒÕÊàŒÈ Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ ê«˘Ê»ÂπÂ›Â»ÂÈR ãúö.

29. ≤¢«ÂÈ ¬ÒâûÍËêÄ¬Â≈ ÕÂ‚ÂÈOê»Â "∑\ŒÈ çŒÈ∆Ê¢∑# ( Decay constant ) ÆÂÈ∆ÂÈO

"•«˘Ê¸ŒÈÈ·ÂW# ( Half-life ) πÂ›Â»ÂÈR ÕÊWzÊWçö. •«˘Ê¸ŒÈÈ·ÂWx@ ∑\ŒÈ çŒÈ∆Ê¢∑

¬ÂÍ…Â«ÂëY πÂä∆ÛËÄOŒÈ»ÂÈR …Â√íÈà.

30. ê«ÂÈW»ÂV¢√Â‹ Ñ∆ÂX«Û¢åπ CE ÆÍË√ Ỗ»ÂëY npn |ÊXç]‚ÂJ¬ Ỗ …ÂXÕÂ«Â̧̆ ∑«Â ( Amplifier )

ÄXûÈŒÈ»ÂÈR êÕÂàö.

VI. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ÆÂÈÍ¬ÂÈ …ÂX‡RπÂúπ ©∆ÂOàö : 3 × 5 = 15

31. ≤¢«ÂÈ ©»ÂR∆Â ÆÂÈ‚ÂÍ¬Â«Â ‚Â¢πÂÆÂÈ«ÂÍ¬Â 0·1 êÈË. ß«. ≤¢«ÂÈ ‚ÂÆÂÈ∆Â‹ ÆÈË£VÚ ÆÂÈ∆ÂÈO ®

©»ÂR∆Â ÆÂÈ‚ÂÍ¬Â«Â 0·12 êÈË. ãXæWê¬ÂÈÕÂ ÆÈË£VÚ»Â »Â√ÂÈÕ «ÂXÕÂÕÂ»ÂÈR ‚Òàö, «ÂXÕÂ

ÆÂÈ‚ÂÍ¬ÂÕÂ»ÂÈR ©¢¡ÈÆÂ⁄√Â£ÊÇ«. ®πÂ ©¢|Ê«Â ‚Â¢πÂêÈ‚ÂÈÕÂ ‚Â¢ûÍËæ»ŒÈ

‚Â¢πÂÆÂÈ«ÂÍ¬Â 0·18 êÈË. Ø¢«ÂÈ ∑¢√ÂÈÃ¢å«. «ÂXÕÂ«Â ÕÂÄXËüÂ̆ÕÂ»Ê¢∑ÕÂ»ÂÈR

∑¢√ÂÈõâíÈà.
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32. 2 µF ÆÂÈ∆ÂÈO 4 µF «˘Ê¬Â∑∆ ß¬ÂÈÕÂ Ø¬Â√ÂÈ «˘Ê¬Â∑πÂ›Â»ÂÈR 6 V üÊW¡àπ ‚Â¬ÂäŒÈëY

{ÛËâö«. …ÂXãûÍ¢«ÂÈ «˘Ê¬Â∑«Â êüÂ̆ÕÊ¢∆Â¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. •‹Y«Ò ®

‚Â¢ûÍËæ»ŒÈëY ‚Â¢πÂX„ÂÕÊ«Â ≤¡ÈJ ‡ÂÄOŒÈ»ÂÈR ∑¢√ÂÈõâíÈà.

33. 250 V, 50 Hz …ÂŒ⁄¸ŒÈ ê«ÂÈW∆ Ỗ ¶∑¬ÂÕÂ»ÂÈR, ‚Â¬ÂäŒÈëY¬ÂÈÕÂ 100 W, 50 V

ê«ÂÈW∆ ỖåË…Â ÆÂÈ∆ÂÈO ≤¢«ÂÈ «˘Ê¬Â∑x@ ‚Â¬ÂäŒÈëY {ÛËâ‚Â£ÊÇ«. ¶ åË…Â«Â ÆÈË£

∆ÛËàö«Â¢∆, åË…ÂÕÂÏ x‹‚Â çÕÂ̧ õ‚ÂüÒyÊ«Â¬ «˘Ê¬Â∑«Â «˘Ê¬Â∑∆ Ø·ÂÈJ ?

34. „Ú√ÛXæ» Ỗ …Â¬ÂÆÂ⁄≈Èêπ ≤¢«ÂÈ çå¸·ÂJ ‡ÂÄOŒÈ»ÂÈR ≤«ÂÇö«ÊπÂ, •«Â¬ÂëYŒÈ

Ø£yÊd»˜Ô  n = 1 à¢«Â n = 3 öPãπ »πŒÈÈ∆ÂO«.

i) ¶πÂ Ø£yÊd» Ỗ õËàxÍ¢√Â ‡ÂÄO Ø·ÂÈJ ?

ii) ¶ Ø£yÊd»˜Ô ÆÍ«Â‹»Ë öPãπ õ¢«Âx@ ÜÇ«ÊπÂ ©∆Â]æ¸»πÛ¢√Â êÄ¬Â≈«Â

∆Â¬Â¢πÊ¢∆Â¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà.

( ÆÍ«Â‹ ∑x\ŒÈëY Ø£yÊdç»Â ‡ÂÄO =  – 13·6 eV

…ÊY¢∑»Â çŒÈ∆Ê¢∑ = 6·625 × 10 – 34  Js

Ø£yÊdç»Â ê«ÂÈW«ÊÕÒ‡Â = 1·6 × 10 – 19  C

çÕÊ¸∆Â«ÂëY ü›ÂÄ»Â ÕÒπ Â =  3 × 10 8  ms – 1  )

VII. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 5 = 5

35. Œ⁄ÕÂÏ«Ê«Â¬ÂÍ Ø¬Â√ÂÈ Ã≈NπÂúπ ≤¢«ÂÈ …Ì¡J∑«Â ÕÂ‚ÂÈOê»Â êüÂ̆æ»Ê ‚ÊÆÂÈ«˘̊ÂW¸ÕÂ»ÂÈR

∑¢√ÂÈõâŒÈÈÕÂ …ÂXûÍËπÂÕÂ»ÂÈR êÕÂàö (…Ì¡J∑«Â xÍË»ÂÕÂ»ÂÈR xÍáJ« Ø¢«ÂÈ ™õö).

36. ≤¢«ÂÈ •¬ÕÊ„Â∑ √ÂûÍË√ Ỗ»Â ÆÂÈÈ»ÂR√ …XË¬Â}ŒÈ ( Forward bias ) £Ê∑\ä∑

ÕÂ∑X¬ÒzŒÈ»ÂÈR  Ø›«ÂÈ,  •«Â¬Â  ÆÂÈÈ»ÂR√  …XË¬Â}ŒÈ  ¬ÛË«Â̆ÕÂ»ÂÈR  ∑¢√ÂÈõâŒÈÈÕÂ

…ÂXûÍËπÂÕÂ»ÂÈR êÕÂàö.
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VIII. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 5 = 5

37. êÈË¡¬ Ỗ  èX√ ỖG  ©…ÂûÍËÇö,  ≤¢«ÂÈ  «˘̊ÂêÈ¸‚ÂJ¬ Ỗ»Â  ¬ÛË«̆Â«Â  ©·ÂN∆Ê

πÂÈ}Ê¢∑ÕÂ»ÂÈR ∑¢√ÂÈõâŒÈÈÕÂ …ÂXûÍËπÂ«ÂëY x›Â∑¢√Â êË∑\}πÂ›ÂÈ ‹è˘öÕ :

©·ÂN∆

( °C )

Ã‹‚Â¢å˘ŒÈëY¬ÂÈÕÂ ¬ÛË«Â̆«Â ü£

( Ω )

∆ÛË‹»Â ©«ÂQ

( êÈË. )

30 150 0·525

35 150 0·479

ß«Âà¢«Â «˘̊ÂêÈ¸‚ÂJ¬ Ỗ»Â ¬ÛË«̆Â«Â ©·ÂN∆Ê πÂÈ}Ê¢∑ÕÂ»ÂÈR £∑@ „ÊÄ.

38. ≤¢«ÂÈ  …ÂXûÍËπÂ«ÂëY  …Â√«Â  x›ÂÇ»Â  «Â∆ÊO¢‡ ÂπÂú¢«Â  …ÊíÈ¢¡¬ Ỗ

πÊW‹Z»ÛËÆÂ⁄…Â∑«Â ê«ÂÈW∆ Ỗ…ÂXÕÊ„Â ‚ÂÍ∑\V∆ŒÈ»ÂÈR ( Current sensitivity )

∑¢√ÂÈõâíÈà :

πÊW‹Z»ÛËÆÂ⁄…Â∑«Â ¬ÛË«̆Â =  100 Ω

ê«ÂÈW∆ ỖxÍË‡Â«Â e.m.f. =  1·5 V

∑XÆÂÈ ‚Â¢zW r ( Ω ) R ( Ω ) θ ( div )

1 1 40 22

2 1 55 16

3 1 74 12

(‚ÂÍºÂ» :  ‘r ’ ß«ÂÈ πÊW‹Z»ÛËÆÂ⁄…Â∑x@ ‚ÂÆÂ⁄¢∆Â¬ÂÕÊÇ ß¬ÂÈÕÂ ¬ÛË«Â̆)
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ü̆ÊπÂ – D

IX. ® x›ÂÇ»ÂÕÂÏπÂ›ÂëY Œ⁄ÕÂÏ«Ê«Â¬ÂÍ ≤¢«ÂÈ …ÂX‡Rπ ©∆ÂOàö : 1 × 10 = 10

39. a) ŒÈ¢π Ỗ»Â åZöË›ÂÈπÂ¢â …ÂXûÍËπÂ«ÂëY Ø¬Â√ÂÈ öË›ÂÈπÂ¢âπÂ›Â ÆÂÈ«Â̆W«Â •¢∆Â¬Â

1 êÈ.êÈË. ÕÂWãË∑¬Â≈ …ÂáJπÂ›Â …ÂáJ •πÂ‹ 0·6 êÈ.êÈË. ß«. …Â¬Â«ŒÈ»ÂÈR 0·25

êÈË. ‚Âàö«ÊπÂ …ÂáJ •πÂ‹ 0·75 êÈ.êÈË. ¶πÂÈ∆ÂO«. …ÂXûÍËπÂ«ÂëY

©…ÂûÍËÇö«Â ü›ÂÄ»Â ∆Â¬Â¢πÂ«ÂÍ¬ÂÕÂ»ÂÈR ∑¢√ÂÈõâíÈà. 4

b) ê«ÂÈW∆ Ỗ ãËÕÂX∆ ÆÂÈ∆ÂÈO ê«ÂÈW∆ Ỗ êüÂ̆ÕÂÕÂ»ÂÈR ÕÊWzÊWçö. •ÕÂÏπÂ›Â »Â√ÂÈê»Â

‚Â¢Ã¢«Â̆ÕÂ»ÂÈR …Â√íÈà. 4

c) ‚ÂÍ∑\V«Â‡Â̧ ∑«Â …ÂX«˘̊Â—∑@¬Â≈ ‚ÊÆÂÈ«˘̊ÂW¸«Â ‚ÂÍ∆ÂXÕÂ»ÂÈR Ã¬«ÂÈ ‚Â¢xË∆ÂπÂ›Â»ÂÈR êÕÂàö. 2

40. a) 10 ‚ÂÈ∆ÂÈOπÂú¬ÂÈÕÂ ≤¢«ÂÈ ‚ÂÈ¬ÂÈúŒÈ ÆÂÈÍ‹∑ 5 mA ê«ÂÈW∆ Ỗ…ÂXÕÊ„ÂÕÂÏ „Âà«ÊπÂ

‚ÂÈ¬ÂÈúŒÈ xË¢«ÂX«ÂëY 6·28 × 10 – 8  T yÊ¢∆Âx\Ë∆ÂX ©¢|ÊπÂÈ∆ÂO«. ‚ÂÈ¬ÂÈúŒÈ

ãXæWÕÂ»ÂÈR £∑@ „ÊÄ. 4

b) •¢«ÂÕÊ«Â Ñ∆ÂX«Û¢åπ, Ü.é. «˘̊ÊÆÂÈ]» Ỗ»Â …ÂXûÍËπÂ«Â yÊŒÈ¸ê«˘Ê»ÂÕÂ»ÂÈR êÕÂàö.

4

c) "ØÆÂÈ‹[» Ỗ# ( Emulsion ) Ø¢«Â¬Ò»ÂÈ ?  •«Âx@ ≤¢«ÂÈ ©«Ê„Â¬Â} xÍâ. 2H
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( English Version )

Note : i) Numerical problems solved without writing the relevant

formulae carry no marks.

ii) Answers without relevant diagram / figure / circuit wherever

necessary will not carry any marks.

PART – A

I. Answer all of the following questions : 10 × 1 = 10

1. What is the deviation produced by a thin prism of angle 8° and of

refractive index 1·5 ?

2. Name a phenomenon which cannot be explained by considering light

as a wave.

3. Give an example for interference of light in a thin film.

4. Mention an example to show the importance of speed of light.

5. Write the formula for the capacitance of a spherical capacitor when

its outer conductor is earthed.

6. Define magnetic dip at a place.
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7. What is the relation between ‘r.m.s.’ and ‘average’ value of sinusoidal

A.C. voltage ?

8. Give an example showing the conversion of energy into mass.

9. Which is the particle emitted along with electron when a neutron is

converted into proton in a nucleus ?

10. Write the circuit symbol of OR gate.

PART – B

II. Answer any ten of the following questions : 10 × 2 = 20

11. What are the conditions for a pair of thin prisms to produce

dispersion without deviation ?

12. Draw the neat diagram of experimental set-up for Fraunhofer

diffraction at a single slit.

13. What are elliptically polarised and circularly polarised lights ?

14. State Coulomb’s law and define unit charge.

15. An electric dipole of moment 2 × 10 – 8  coulomb-m is placed in an

electric field of 5 × 10 – 5  NC – 1 , with its axis making an angle of 30°

with the field. What is the torque acting on the dipole ?
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16. What is superconductivity ? Define critical field.

17. State and explain Kirchhoff’s first law of electrical network.

18. Express Laplace’s law in mathematical form and explain the symbols.

19. Name any two advantages of A.C.

20. What is ‘Raman effect’ ? What type of scattering is it ?

21. Mention any two properties of LASER beam.

22. What is a photodiode ? In which biasing does it work ?

PART – C

III. Answer any one of the following questions : 1 × 5 = 5

23. Derive an expression for ‘Lateral Shift’ produced when a ray of light

passes through a parallel sided glass slab.

24. i) Write any three differences between ‘Ordinary ray’ and

‘Extraordinary ray’.

ii) Mention any two applications of polaroids.
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IV. Answer any two of the following questions : 2 × 5 = 10

25. Define e.m.f. and internal resistance of a cell. Obtain an expression

for current in a simple circuit consisting of a cell and an external

resistance using Ohm’s law.

26. Give the theory of moving coil galvanometer.

27. i) Explain the principle of Dunnington’s method of finding 
e

m
   of

an electron.

ii) Write Einstein’s photoelectric equation. Using that explain any

two experimentally observed facts about photoelectric effect.

V. Answer any two of the following questions : 2 × 5 = 10

28. i) Explain nuclear fusion with an example.

ii) What is the principle of a nuclear reactor ? Mention any two

methods of disposal of nuclear waste.

29. Define decay constant and half-life of a radioactive substance. Derive

an expression for half-life in terms of decay constant.

30. With a circuit diagram, explain the action of a npn transistor as an

amplifier in CE mode.
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VI. Answer any three of the following questions : 3 × 5 = 15

31. Focal length of a convex lens is 0·1 m. A liquid lens is formed

between a plane surface and one face of this lens of radius of

curvature 0·12 m. The converging combination formed is found to

have a focal length 0·18 m. Calculate the refractive index of liquid.

32. Two capacitors of capacitances 2 µF and 4 µF are connected in series

across a 6 V battery. What is the potential difference across each

capacitor ? Also calculate the total energy stored in the combination.

33. An A.C. source of 250 V, 50 Hz is connected to a circuit consisting of

an electric lamp rated 100 W, 50 V and a capacitor in series. What

should be the capacity of the capacitor to work the lamp with rated

value ?

34. When certain energy is supplied to hydrogen atom, electron jumps

from n = 1 to n = 3 state.  Find

i) the energy absorbed by the electron

ii) wavelength of radiation emitted when the electron jumps back to

its initial state.

( Energy of electron in first orbit =  – 13·6 eV

Plank’s constant = 6·625 × 10 – 34  Js

Charge on electron = 1·6 × 10 – 19  C

Speed of light in vacuum  =  3 × 10 8  ms – 1  ).
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VII. Answer any one of the following questions : 1 × 5 = 5

35. Describe an experiment to determine the dispersive power of the

material of a prism for any two colours ( Assume that the angle of

prism is given ).

36. Describe an experiment to draw the forward bias characteristics of a

semiconductor diode and hence to determine forward bias

resistance.

VIII. Answer any one of the following questions : 1 × 5 = 5

37. The following readings were observed while determining the

temperature coefficient of resistance of a thermistor using metre

bridge.

Temperature

( °C )

Resistance in

right gap ( Ω )

Balancing

length ( m )

30 150 0·525

35 150 0·479

Calculate the temperature coefficient of resistance of the thermistor. 
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38. Determine the current sensitivity of a pointer galvanometer from the

following observations recorded in an experiment :

Resistance of galvanometer =  100 Ω

e.m.f.  of the cell =  1·5 V

Trial No. r ( Ω ) R ( Ω ) θ ( div )

1 1 40 22

2 1 55 16

3 1 74 12

( Note : Galvanometer is connected across r )

PART – D

IX. Answer any one of the following questions : 1 × 10 = 10

39. a) In Young's double-slit experiment distance between the slits is

1 mm. The fringe width is found to be 0·6 mm. When the

screen is moved through a distance of 0·25 m the fringe width

becomes 0·75 mm. Find the wavelength of the light used. 4

b) Define electric intensity and electric potential. Obtain the

relation between them. 4

c) Write the expression for resolving power of a microscope and

explain the terms. 2
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40. a) A current of 5 mA passing through a coil of 10 turns produces a

magnetic field of 6·28 × 10 – 8  T at the centre of the coil.

Calculate the radius of the coil. 4

b) With a neat diagram, explain the working of G.P. Thomson’s

experiment. 4

c) What is an emulsion ? Give an example for it. 2
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