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ËÐÜ¿á ÓÜíPæàñÜ / 

Subject Code 33 

»èñÜÍÝÓÜŒ / PHYSICS 
( Kannada and English Versions ) 

ÓÜÊÜá¿á : 3 WÜípæWÜÙÜá ] [ WÜÄÐÜu AíPÜWÜÙÜá : 70 

Time : 3 Hours ] [ Max. Marks : 70 

( Kannada Version ) 

ÓÜãaÜ®æWÜÙÜá  

i) Ë»ÝWÜ - A Àáí¨Ü D ÊÜÃæWæ GÇÝÉ »ÝWÜWÜÙÜá PÜvÝx¿áÊÝXÃÜáñÜ¤Êæ. Ë»ÝWÜ - E PæàÊÜÆ ¨ÜêÑrËPÜÆ 

aæàñÜ®Ü Ë¨ÝÂ¦ìWÜÚWæ ÊÜÞñÜÅ. 

ii) Ë»ÝWÜ - A ¨ÜÈÉ¬Ü ǕÅÍæ®WÜÚWæ ¯ÜÅ¥ÜÊÜáÊÝX ŸÃæ¨Ü EñÜ¤ÃÜWÜÙÜ¬Üá® ÊÜÞñÜÅ ÊÜåèÆÂÊÜÞ¯Ü¬Ü¨ÜÈÉ 

±ÜÄWÜ~ÓÜÇÝWÜáÊÜâ¨Üá. 

iii) AÊÜÍÜÂËÃÜáÊævæ EñÜ¤ÃÜWÜÙÜÈÉ ÓÜíŸí˜ñÜ bñÜÅ / ÃæàTÝbñÜÅ / ÊÜáívÜÆ ŸÃæ¿á©¨ÜªÈÉ ¿ÞÊÜâ¨æà 

AíPÜWÜÙÜ®Üá° ¯àvÜÇÝWÜáÊÜâ©ÆÉ. 

iv) ÓÝíUÂPÜ ÇæPÜRWÜÙÜ¬Üá® ÓÜíŸí˜ñÜ ÓÜãñÜÅ ŸÃæ¿á¨æà ¹wÔ¨ÜÈÉ ¿ÞÊÜâ¨æà AíPÜWÜÙÜ¬Üá® 

¯àvÜÇÝWÜáÊÜâ©ÆÉ. 

»ÝWÜ & A 
I. PæÙÜX®Ü ±ÜÅÍæ°WÜÚWæ ¯àwÃÜáÊÜ ¬ÝÆáR BÁáRWÜÙÜÈÉ ÓÜÄ¿Þ¨Ü EñÜ¤ÃÜÊÜ¬Üá® BÄÔ ŸÃæÀáÄ  15 × 1 = 15 

1. GÃÜvÜá ¹í Ü̈á BÊæàÍÜWÜÙÜ ¬ÜvÜáË¬Ü ÓÝ§Àá Ë¨ÜáÂñ… ŸÆÊÜâ C¨ÜÃÜ ÊæáàÇæ AÊÜÆí¼ñÜÊÝXÆÉ 

a) BÊæàÍÜWÜÙÜ ±ÜÅÊÜÞ| b) BÊæàÍÜWÜÙÜ ®ÜvÜáË®Ü ¨ÜãÃÜ 

c) BÊæàÍÜWÜÙÜá CÃÜáÊÜ ÊÜÞ«ÜÂÊÜá d) BÊæàÍÜWÜÙÜ ÃÝÎ 
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2. Ë¨ÜáÂñ… ©Ì«ÜêÊÜ Ü̈ ÓÜÊÜá»ÝgPÜ ÓÜÊÜáñÜÆ¨Ü ¿ÞÊÜâ¨æà ¹í¨ÜáË¬ÜÈÉ Ë»ÜÊÜÊÜâ 

a) ÍÜã®ÜÂ b) 
3

0
4
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r

p




 

c) 
2

0
4
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r

p




 d) 

r

p

0
4

cos




 

3. PæÙÜWæ PæãqrÃÜáÊÜ ±Üqr & I ÃÜÈÉ Ãæãà«Üñæ ËÃÜá¨Üœ EÐÜ¡ñæ¿á ¬Üûæ PæãvÜÇÝX æ̈. ±Üqr & II ÃÜÈÉ 

ÊÜÓÜá¤WÜÙÜ®Üá° PæãvÜÇÝX¨æ. ÓÜÄ¿Þ¨Ü Öæãí©Pæ¿á®Üá° WÜáÃÜá£Ô

±Üqr – I ±Üqr - II 

I  
A. AÃæÊÝÖÜPÜ 

II.  
B. ñÝÊÜáÅ 

III.  C. ¬æçPæãÅÊÜå… 

    I II III 

  a) B A C 

  b) B C A 

  c) C B A 

  d) A C B 
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4. ¬æàÃÜ A¬ÜíñÜ Ë Ü̈áÂñ… i ÓÝXÓÜáÊÜ ñÜí£¿á R ¨ÜãÃÜ¨ÜÈÉ PÝíñÜûæàñÜÅ B C¨ÜPæR ÓÜÊÜá®ÝXÃÜáñÜ¤¨æ  

a) 
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

4
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4 R
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c) 
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




2
0  d) 

2
0

2 R

i
B




  

5. PÝí£àPÜÃÜ| ÊÜáñÜá¤ PÝí£à¿á £àÊÜÅñæ¿á A®Üá±ÝñÜÊÜâ C¨ÝX¨æ 

a) PÝí£à¿á ÊÝÂ±ÜÂñæ b) ÓÝ±æàûÜ PÝí£à¿á ÊÝÂ±ÜÂñæ 

c) PÝí£à¿á ÊÜáÖÜñÜÌ d) PÝí£à¿á ±æÅà¿áìñæ 

6. Jí¨Üá ÓÜáÃÜáÚ¿áÈÉ¬Ü ¯æÅàÄñÜ Ë¨ÜáÂñ…aÝÆPÜ ŸÆ¨Ü ¯ÜÅÊÜÞ|ÊÜâ C¨ÜPæR ÓÜÊÜá¬ÝXÃÜáñÜ¤¨æ 

a) ÓÜáÃÜáÚ¿áÈÉ®Ü PÝíñÜñÜ¤Ì Ü̈ ÖÜÄÊÜâ 

b) ÓÜáÃÜáÚ¿áÈÉ®Ü PÝíñÜñÜ¤Ì Ÿ Ü̈ÇÝÊÜOæ¿á Ü̈ÃÜ 

c) ÓÜáÃÜáÚ¿áÈÉ¬Ü Ë¨ÜáÂñ… ÖÜÄÊÜâ 

d) ÓÜáÃÜáÚ¿áÈÉ¬Ü Ë¨ÜáÂñ… ÖÜÄË¬Ü Ÿ Ü̈ÇÝÊÜOæ¿á Ü̈ÃÜ 

7. ±ÜÄÊÜñÜìPÜWÜÙÜ ÓÜáÃÜáÚ¿áÈÉ ¨Ü±Ü³XÃÜáÊÜ ñÜí£¿á®Üá° E±ÜÁãàXÔ D ÍÜQ¤ ®ÜÐÜrÊÜ®Üá° PÜwÊæá 

ÊÜÞvÜŸÖÜá¨Üá 

a) ¯ÜÉP…Õ ÓæãàÄPæ b) ÓÜáÚ Ë¨ÜáÂñ… 

c) Ãæãà«Ü d) ×ÓÜrÄÔÓ… 

8. Jí¨Üá »ÝÃÜ ÇæãàÖÜPæR Öæbc¬Ü ÍÜQ¤ Öæãí© Ü̈ CÇæPÝó¬…WÜÙÜá ÓÜí°àvÜ¬æWæãívÝW Ü D 

Ë¨ÜáÂñ…PÝí£¿á AÇæWÜÙÜá EñÝ³¨Ü®æWæãÙÜáÛñÜ¤Êæ 

a) ûÜ&QÃÜ|WÜÙÜá b) ÃæàwÁãà ñÜÃÜíWÜWÜÙÜá 

c) ÓÜãûÜ$¾ñÜÃÜíWÜWÜÙÜá d) BÊÜPæí±Üâ QÃÜ|WÜÙÜá 

9. ¨ÜáÂ£ GÙæWÜÙÜá D ñÜñÜ¤Ì¨Ü ÊæáàÇæ PæÆÓÜ ÊÜÞvÜáñÜ¤Êæ 

a) ±ÜÅ£¶ÜÆ®Ü b) ÊÜQÅà»ÜÊÜ®Ü 

c) ÓÜí±Üä|ì BíñÜÄPÜ ±ÜÅ£¶ÜÆ®Ü d) BíÎPÜ ±ÜÅ£¶ÜÆ®Ü ÊÜáñÜá¤ ÊÜQÅà»ÜÊÜ®Ü 
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10. ±æäàÆÃÝÀávÜáWÜÙÜ®Üá° ñÜí±Üâ PÜ®Ü°vÜPÜWÜÙÜÈÉ E±ÜÁãàXÓÜáÊÜâ¨Üá HPæí¨ÜÃæ, 

a) ¸æÙÜQ®Ü £àÊÜÅñæ¿á®Üá° ÖæbcÓÜÆá b) ¸æÙÜQ®Ü BÊÜê£¤¿á®Üá° ÖæbcÓÜÆá 

c) ¸æÙÜQ®Ü £àÊÜÅñæ¿á®Üá° ¯¿áí£ÅÓÜÆá d) ¸æÙÜQ®Ü ÊæàWÜÊÜ®Üá° ¯¿áí£ÅÓÜÆá 

11. ÓÜÊÜá aÜÆ®ÜÍÜQ¤ Öæãí©ÃÜáÊÜ ¯æäÅàpÝ¬… [ p ] ÊÜáñÜá¤ CÇæPÝó¬… [ e ] WÜÙÜ w&¸æãÅXÉ 

ñÜÃÜíWÝíñÜÃÜÊÜâ D ÓÜíŸí«ÜÊÜ¬Üá® Öæãí©¨æ 

a) pe   b) pe   

c) pe   d) 
p

e
h


  

12. ¸æãàÃ… ¯ÜÃÜÊÜÞ|á ÊÜÞ¨ÜÄ¿á¬Üá® ×àWæ PÜÃæ¿ááÊÜÃÜá 

a) ¯ÜÉÊÜå… ¯ÜâwíW… ÊÜÞ¨ÜÄ b) PÝÌíoÊÜå… ÊÜÞ¨ÜÄ 

c) ¬ÜãÂQÉ¿áÃ… ÊÜÞ¨ÜÄ d) ÊæPÜrÃ… ¯ÜÃÜÊÜÞ|á ÊÜÞ¨ÜÄ 

13. Jí¨Üá CÇæPÝó¬… ­©ìÐÜr AËQÃÜ|ÎàÆ PÜûæÀáí Ü̈ PÜwÊæá ÍÜQ¤ PÜûæÁávæWæ ÓÜíPÜÅÊÜá| 

Öæãí©¨ÝWÜ A¨ÜÃÜ aÜÆ®ÜÍÜQ¤ [ K ] ÊÜáñÜá¤ ÓÝ§Àá Ë¨ÜáÂñ…Ë»ÜÊÜ ÍÜQ¤ [ U ] ×àWÝWÜáñÜ¤̈ æ  

a) K PÜwÊæá¿ÞWÜáñÜ¤¨æ ÊÜáñÜá¤ U ÖæaÝcWÜáñÜ¤ æ̈ 

b) K ÊÜáñÜá¤ U GÃÜvÜã PÜwÊæá¿ÞWÜáñÜ¤¨æ 

c) K ÊÜáñÜá¤ U GÃÜvÜã ÖæaÝcWÜáñÜ¤¨æ 

d) K ÖæaÝcWÜáñÜ¤ æ̈ ÊÜáñÜá¤ U PÜwÊæá¿ÞWÜáñÜ¤ æ̈  

14. ÃÝÎ ÓÜíTæÂ ¸æàÃæ CÃÜáÊÜ B¨ÜÃæ ¬ÜãÂpÝÅ¬…WÜÙÜ ÓÜíTæÂ ÓÜÊÜá¬ÝXÃÜáÊÜ ¬ÜãÂPæÉ„v…WÜÙÜ¬Üá® 

×àWæ®Üá°ñÝ¤Ãæ 

a) IÓæãàpæãà¬… b) IÓæãàpæãà¯… 

c) IÓæãà¸ÝÃ…Õ d) IÓæãàÊÜáÃ…Õ 

15. AÍÜá Ü̈œ ¯Ü¨Ý¥ÜìÊÜ¬Üá® AíñÜÓÜ§ AÃæÊÝÖÜPÜPæR ËáÍÜÅ|WæãÚÓÜáÊÜâ¨Ü¬Üá® ×àWæ¬Üá®ñÝ¤Ãæ 

a) ±ÜûÜ±ÝñÜ b) væãà°íW… 

c) ©Ñ³PÝÃÜPÜñæ d) ÓæãàÓÜOæ 
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II. PæÙÜX®Ü GÇÝÉ ±ÜÅÍæ°WÜÚWæ BÊÜÃÜ|¨ÜÈÉ PæãqrÃÜáÊÜ ÓÜãPÜ¤ EñÜ¤ÃÜWÜÚí¨Ü ¹or ÓÜ§ÙÜÊÜ®Üá° ñÜáí¹Ä 5 × 1 = 5 

 [ gvÜñÜ¤Ì,   Jí¨Üá,   Óæã®æ°,   ±æäàpÝ¬…WÜÙÜá,   PÜwÊæá¿ÞWÜáñÜ¤¨æ,   ÖæaÝcWÜáñÜ¤¨æ ] 

16. ÊÜáábc¨Ü ÊæáàÇæ¾„ ÊÜáãÆPÜ ÖÜÄ¿ááÊÜ ­ÊÜÌÙÜ PÝí£à¿á A¼ÊÝÖÜÊÜâ ……………… BXÃÜáñÜ¤¨æ. 

17. Jí¨Üá ÓÜáÃÜáÚ¿á ÓÜÌ±æÅàÃÜPÜñæ ( L ) ¿áá ……………… ¨Ü ±ÝñÜÅÊÜ®Üá° ÊÜ×ÓÜáñÜ¤ æ̈. 

18. ÍÜá¨Üœ Ãæãà«ÜPÜ Ë Ü̈áÂñ… ÊÜáívÜÆ¨Ü Ë¨ÜáÂñ… ÓÝÊÜá¥ÝÂíÍÜÊÜâ ……………… BXÃÜáñÜ¤¨æ. 

19. ¸æÙÜQ®Ü HPÜÔàÙÜáWÜáíw ËÊÜñÜì®æ¿áÈÉ WÜÄÐÜu £àÊÜÅñæ¿á Pæàí Ü̈Å¨Ü GÃ ÜvÜã Ÿ©WÜÙÜÈÉ  

£àÊÜÅñæ¿áá ……………… . 

20. ¸æÙÜQ®Ü ÍÜQ¤¿á PÜ|WÜÙÜ®Üá° ×àWæ PÜÃæ¿ááñÝ¤Ãæ ……………… . 

»ÝWÜ & B 
III. D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã I Ü̈á ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ  5 × 2 = 10 

21. BÊæàÍÜWÜÙÜ PÝÌíqàPÜÃÜ|ÊÜ®Üá° ËÊÜÄÔ. 

22. ÓÜÊÜÞíñÜÃÜ ¶ÜÆPÜ«ÝÃÜPÜ¨Ü «ÝÃÜPÜñæ¿áá AÊÜÆí¼ñÜÊÝXÃÜáÊÜ ¿ÞÊÜâ¨Ý¨ÜÃÜã GÃÜvÜá 

AíÍÜWÜÙÜ®Üá° ÖæÓÜÄÔ. 

23. QTÝì¶Ü¬Ü Ë¨ÜáÂñ…¯ÜÅÊÝÖÜ ­¿áÊÜáÊÜ¬Üá® ŸÃæÀáÄ. C¨ÜÃÜ ¯ÝÅÊÜááSÂñæ H¬Üá  

24. Jí¨Üá ÊÜêñÝ¤PÝÃÜ Ü̈ PÜá~Pæ¿á £ÅgÂÊÜâ 3∙14 m BX¨æ. C¨ÜÃÜÈÉ 2A Ë¨ÜáÂñ… ±ÜÅÊÝ×ÓÜá£¤ æ̈. 

PÜá~Pæ¿á Pæàí Ü̈Å¨ÜÈÉ PÝíñÜûæàñÜÅÊÜ®Üá° ÇæPÜRÖÝQÄ. ]TmA104[ 17
0

  

25. GÔ Ë¨ÜáÂñ…g¬ÜPÜ Gí¨ÜÃæà¬Üá  ¯æÅàÄñÜ Ë¨ÜáÂñÜ¤¬Üá® ¯Ü¿Þì¿á Ë¨ÜáÂñ… G¬Ü®Æá PÝÃÜ|Êæà¬Üá  

26. ÓÝ§¬Ü¯ÜÆÉo Ë¨ÜáÂñ… Gí¨ÜÃæà¬Üá   A¨ÜÃÜ WÜ~ñæãàQ¤¿á¬Üá® ŸÃæÀáÄ. 

27. ÃÜá¨ÜÃ…¶æäàv…ì ¯ÜÃÜÊÜÞ|á&¬ÜãÂQÉ¿áÃ… ÊÜÞ¨ÜÄ¿á GÃÜvÜá C£Ëá£WÜÙÜ¬Üá® ŸÃæÀáÄ. 

28. PæÙÜX¬Ü ¸ÝÖÜÂÓÜ§ AÃæÊÝÖÜPÜWÜÙÜÈÉ ŸÖÜáÓÜíTÝÂ ÊÝÖÜPÜWÜÙÜ¬Üá® ÖæÓÜÄÔ 

a) n-ŸWæ¿á AÃæÊÝÖÜPÜ 

b) p-ŸWæ¿á AÃæÊÝÖÜPÜ 
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»ÝWÜ & C 

IV. D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã I Ü̈á ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ   5 × 3 = 15 

29. Ë¨ÜáÂñ… ûæà£Å¿á ÃæàTæWÜÙÜ ¿ÞÊÜâ¨Ý¨ÜÃÜã ÊÜáãÃÜá ÓÝÊÜÞ¬ÜÂ WÜá|ÆûÜ|WÜÙÜ¬Üá® ŸÃæÀáÄ. 

30. a) «ÜáÅË ÊÜáñÜá¤ A«ÜáÅË A|áWÜÙæí¨ÜÃæà®Üá  

 b) Ô§ÃÜ Ë¨ÜáÂñ… PÜÊÜaÜ¨Ü Jí Ü̈á E¯ÜÁãàWÜÊÜ¬Üá® ŸÃæÀáÄ. 

31. ÊÜáívÜÆ¨Ü ÓÜÖÝ¿á©í¨Ü WÝÂÆÌ¬æãàËáàoÃÜ¬Üá® ÊæäàÇ…rËáàoÃ… BX ¯ÜÄÊÜ£ìÓÜáÊÜâ¨Ü¬Üá® 

ËÊÜÄÔ. 

32. vÜ¿ÞPÝí£à¿á ÊÜáñÜá¤ ¶æÃæãÅàPÝí£à¿á ±Ü¨Ý¥ÜìWÜÙÜ ®ÜvÜáË®Ü ÊÜáãÃÜá ÊÜÂñÝÂÓÜWÜÙÜ®Üá° 

ŸÃæÀáÄ. 

33. ÓÜÌ±æÅàÃÜPÜñæ¿áá 4H CÃÜáÊÜ Jí¨Üá ÓÜáÃÜáÚ¿áÈÉ Ë¨ÜáÂñ…¯ÜÅÊÝÖÜÊÜâ 5A ¯í¨Ü 2A Wæ 

PÜwÊæá¿ÞX¨æ. ÓÜáÃÜáÚ¿áÈÉ 20 V ¬ÜÐÜár Ë¨ÜáÂñ…aÜÆ¬Ü ŸÆÊÜâ ¯æÅàÃÜOæ¿ÞWÜÆá ¸æàPÝWÜáÊÜ 

ÓÜÊÜá¿áÊÜ®Üá° PÜívÜá×wÀáÄ.  

34. ÊÜÓÜá¤PÜ¨Ü B«ÝÃÜ¨Ü ÊæáàÇæ GÃÜvÜá Äà£¿á ¨ÜãÃÜ Ü̈ÍÜìPÜWÜÙÜ®Üá° ÖæÓÜÄÔ. ¨ÜãÃÜ¨ÜÍÜìPÜ¨Ü ÊÜ«Üì®Ü 

ÓÝÊÜá¥ÜÂìÊÜâ AÊÜÆí¼ÔÃÜáÊÜ Jí¨Üá AíÍÜÊÜ¬Üá® ŸÃæÀáÄ. 

35. ¨ÜáÂ£Ë¨ÜáÂñ… ¯ÜÄOÝÊÜá¨Ü ¿ÞÊÜâ¨æà ÊÜáãÃÜá ¯ÝÅÁãàXPÜ AÊÜÇæãàPÜ¬ÜWÜÙÜ¬Üá® ŸÃæÀáÄ. 

36. ¸æçiPÜ Ë Ü̈ÙÜ®Ü ÊÜáñÜá¤ ¸æçiPÜ ÓÜËá¾Æ®Ü Gí¨ÜÃæà®Üá   235
92U  IÓæãàpæãà±Ü®Üá° 

¬ÜãÂpÝÅ¬…WÜÚí Ü̈ ñÝwÔ¨ÝWÜ, Ë¨ÜÙÜ¬Ü QÅÁá¿á ¿ÞÊÜâ¨æà Jí¨Üá ÓÜËáàPÜÃÜ|ÊÜ¬Üá® ŸÃæÀáÄ. 

»ÝWÜ & D 

V. D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã ÊÜáãÃÜá ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ   3 × 5 = 15 

37. Jí¨Üá ¹í Ü̈á BÊæàÍÜ©í¨Ü ¯ÊÝìñÜ¨Ü ¿ÞÊÜâ¨æà Jí¨Üá hÝWÜ¨ÜÈÉ EípÝWÜáÊÜ Ô§ÃÜË»ÜÊÜ Ü̈ 

WÜ~ñæãàQ¤¿á®Üá° ±ÜvæÀáÄ. 
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38. ¸æàÃæ¸æàÃæ Ë¨ÜáÂñ…aÝÆPÜ ŸÆ ÊÜáñÜá¤ BíñÜÄPÜ Ãæãà«ÜWÜÙÜ¬Üá® Öæãí©ÃÜáÊÜ GÃÜvÜá PæãàÍÜWÜÙÜ¬Üá® 

ÓÜÊÜÞíñÜÃÜÊÝX hæãàwÔ¨ÝWÜ, AÊÜâWÜÙÜ ÓÜÊÜÞ¬Ü Ë¨ÜáÂñ…aÝÆPÜ ŸÆ ÊÜáñÜá¤ ÓÜÊÜÞ®Ü BíñÜÄPÜ 

Ãæãà«ÜWÜÙÜ ÓÜËáàPÜÃÜ|ÊÜ®Üá° ¯ÐÜ³£¤ÔÄ. 

39. a) BÊæàÍÜÊÜâ HPÜÃÜã¯Ü PÝíñÜûæàñÜÅPæR ÆíŸÊÝX aÜÈÓÜáÊÝWÜ, ÊÜê£¤à¿á ¯Ü¥Ü¨Ü £ÅgÂ Ü̈ 

ÓÜËáàPÜÃÜ|ÊÜ®Üá° ±ÜvæÀáÄ. 3 

 b) GÃÜvÜá ÓÜÊÜÞíñÜÃÜ ÊÝÖÜPÜWÜÙÜÈÉ Jí¨æà ©QR¬ÜÈÉ ÊÜáñÜá¤ ËÃÜá Ü̈œ ©QR¬ÜÈÉ Ë¨ÜáÂñ… 

ÖÜÄ¿ááÊÝWÜ AÊÜâWÜÙÜ ®ÜvÜáË®Ü ŸÆ Ü̈ ÓÜÌ»ÝÊÜ ÖæàXÃÜáñÜ¤̈ æ  2 

40. a) GÃÜvÜá ÓÜíÓÜPÜ¤ ñÜÃÜíWÜWÜÙÜá A«ÝÂÃæãà±Ü|WæãívÝWÜ ¶ÜÈñÜ ÓÝ§®Ü±ÜÆÉo Ü̈ 

WÜ~ñæãàQ¤¿á®Üá° ¯ÐÜ³£¤ÔÄ. 3 

 b) ÃÜaÜ®ÝñÜ¾PÜ ÊÜÂ£PÜÃÜ| ÊÜáñÜá¤ Ë®ÝÍÜPÜ ÊÜÂ£PÜÃÜ| EípÝWÜÆá ±ÝÅÊÜÓÝ§íñÜÃÜ Ü̈ ÍÜÃÜñÜ¤®Üá° 

ŸÃæÀáÄ. 2 

41. ©Ñ³PÝÃÜPÜñæ Gí¨ÜÃæà®Üá   ÊÜáívÜÆ¨Ü ÓÜÖÝ¿á©í¨Ü ±Üä|ì AÇæ ©Ñ³PÝÃÜPÜ¨Ü PæÆÓÜÊÜ®Üá° 

ËÊÜÄÔ. »ÜáPÜ¤ ÊÜáñÜá¤ ­WÜìñÜ AÇæWÜÙÜ bñÜÅÊÜ¬Üá® ŸÃæÀáÄ. 

VI. D PæÙÜX®ÜÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã GÃÜvÜá ±ÜÅÍæ°WÜÚWæ EñÜ¤ÄÔ   2 × 5 = 10 

42. + 3nC ÓÜÊÜÞ®Ü ±ÜÅÊÜÞ| CÃÜáÊÜ GÃÜvÜá ¹í¨Üá BÊæàÍÜWÜÙÜ®Üá° ÓÜÊÜá¸ÝÖÜá £Å»Üág XYZ ®Ü     

X ÊÜáñÜá¤ Y ÊÜáãÇæWÜÙÜÈÉ CvÜÇÝX¨æ. £Å»Üág¨Ü ¸ÝÖÜáWÜÙÜ E¨Üª 10 cm BX æ̈,                  

Z ÊÜáãÇæ¿áÈÉ Ë¨ÜáÂñ… ûæàñÜÅ¨Ü ¯ÜÅÊÜÞ|ÊÜ¬Üá® PÜívÜá×wÀáÄ. ÖÝWæÁáà Z ÊÜáãÇæ¿áÈÉ 

C®æã°í¨Üá + 2mC BÊæàÍÜÊÜ®Üá° CpÝrWÜ A Ü̈ÃÜ ÊæáàÇæ EípÝWÜáÊÜ ŸÆÊÜ¬Üá® PÜívÜá×wÀáÄ.  

43. 5 m E¨Üª ÊÜáñÜá¤ 0∙25 mm £ÅgÂÊÜ®Üá° Öæãí©ÃÜáÊÜ Jí¨Üá ñÝÊÜáÅ¨Ü ñÜí£¿áÈÉ 5 A 

Ë¨ÜáÂñ… ±ÜÅÊÝ×ÓÜá£¤¨æ. ñÜí£¿á CÇæPÝó¬…WÜÙÜ ÓÜíTæÂ¿á ÓÝí«ÜÅñæ 8∙5  10
28

m
3

 

BXÃÜáñÜ¤¨æ. CÇæPÝó¬…WÜÙÜá ñÜí£¿á Jí¨Üá ñÜá©Àáí¨Ü C¬æã®í¨Üá ñÜá©Wæ aÜÈÓÜÆá ¸æàPÝWÜáÊÜ 

ÓÜÊÜá¿áÊÜ®Üá° PÜívÜá×wÀáÄ.  

 [ CÇæPÝó¬…WÜÙÜ BÊæàÍÜ e = 1∙6  10
19

C ] 
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44. LCR ÓÜÃÜ~ hæãàvÜOæ¿áÈÉ L = 12∙7 mH, C = 398 F ÊÜáñÜá¤ R = 3 BXÃÜáñÜ¤¨æ. 

C¨Ü®Üá° 28∙4 V ÍÜêíWÜË»ÜÊÜ ÊÜáñÜá¤ 50 Hz BÊÜê£¤¿á BPÜÃÜPæR hæãàwÓÜÇÝX¨æ.                  

rms Ë¨ÜáÂñ…¯ÜÅÊÝÖÜ¨Ü ÊÜåèÆÂÊÜ¬Üá® PÜívÜá×wÀáÄ. 

45. GÃÜvÜá ÊæáàÇæ¾„¿á °à¬Ü ÊÜáÓÜãÃÜ¨Ü ÊÜPÜÅñÝ £ÅgÂÊÜâ A®ÜáPÜÅÊÜáÊÝX 10 cm ÊÜáñÜá¤ 15 cm 

BXÃÜáñÜ¤¨æ. ¯ÊÝìñÜ¨ÜÈÉ ÊÜáÓÜãÃÜ¨Ü ÓÜíWÜÊÜá ¨ÜãÃÜÊÜâ 12 cm BXÃÜáñÜ¤¨æ. ÊÜáÓÜãÃÜ Ü̈ 

ÊÜQÅà»ÜÊÜ®ÝíPÜÊÜ®Üá° PÜívÜá×wÀáÄ. ÖÝWæÁáà B ÊÜáÓÜãÃÜÊÜ®Üá° ÊÜQÅà»ÜÊÜ®ÝíPÜ 1∙5 CÃÜáÊÜ 

¨ÜÅÊÜ¨ÜÈÉ ±Üä£ì¿ÞX ÊÜááÙÜáXÔ¨ÝWÜ A¨ÜÃÜ ÓÜíWÜÊÜá¨ÜãÃÜÊÜâ GÑrÃÜáñÜ¤¨æ   

»ÝWÜ & E 

¨ÜêÑr ËPÜÆaæàñÜ®Ü Ë¨ÝÂ¦ìWÜÚWæ ÊÜÞñÜÅ  

3. ±Üqr & I ÃÜÈÉ Ãæãà«Üñæ ÊÜáñÜá¤ EÐÜ¡ñæ¿á ÓÜíŸí«ÜÊÜ¬Üá® PæãvÜÇÝX¨æ. ±Üqr & II ÃÜÈÉ ÊÜÓÜá¤WÜÙÜ®Üá° 

PæãvÜÇÝX¨æ. ÓÜÄ¿Þ¨Ü BÁáR¿á®Üá° WÜáÃÜá£Ô  

±Üqr - I ±Üqr - II 

I. Ãæãà«Üñæ¿áá EÐÜ¾ñæ¿á hæãñæ ÃæàU¿áÊÜÆÉ æ̈à 

ÖæaÝcWÜá£¤¨æ  

A. AÃæÊÝÖÜPÜ  

II. Ãæãà«Üñæ¿áá EÐÜ¡ñæ¿á hæãñæ ÃæàU¿áÊÝX 

ÖæaÝcWÜá£¤¨æ. 

B. ñÝÊÜáÅ 

III. Ãæãà«Üñæ¿áá EÐÜ¡ñæ¿á hæãñæ PÜwÊæá¿ÞWÜá£¤¨æ. C. ¬æçPæãÅàÊÜå… 

    I II III 

  a) B A C 

  b) B C  A 

  c) C B A 

  d) A C B 
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( English Version ) 

 

General Instructions : 

 i) All Parts from A to D are compulsory. Part-E is only for visually 

challenged students. 

 ii) For Part-A questions, first written answers will be considered for 

awarding marks. 

 iii) Answers without relevant diagram / figure / circuit wherever 

necessary will not carry any marks. 

 iv) Direct answers to numerical problems without relevant formula and 

detailed solutions will not carry any marks.   

 

 

PART – A 

I. Pick the correct option among the four given options for all of the           

following :    15 × 1 = 15 

 1. The electrostatic force between two point charges does not depend on  

  a) Magnitude of charges  

  b) Distance between the charges 

  c) Medium where charges are present  

  d) Mass of the charges 

 2. The electrostatic potential due to an electric dipole at a point in the 

equatorial plane is 

  a) Zero b) 
3

0
4

cos

r

p

∈π

θ
 

  c) 
2

0
4

cos2

r

p

∈π

θ
 d) 

r

p

0
4

cos

∈π

θ
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 3. Column I contains graph of resistivity against temperature. Different 

materials are listed in Column II. Identify the correct match.   

Column I Column II 

I  

 

A. Semiconductor 

II.  

 

B. Copper 

III.  

 

C. Nichrome 

    I II III 

  a) B A C 

  b) B C A 

  c) C B A  

  d) A C B 

 4. The magnetic field B at a distance R due to straight infinite wire, 

carrying current  i  is equal to 

  a) 
R

i
B

π

µ
=

4
0  b) 

2
0

4 R

i
B

π

µ
=  

  c) 
R

i
B

π

µ
=

2
0  d) 

2
0

2 R

i
B

π

µ
=  
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 5. The ratio of magnetisation to magnetic intensity is called  

  a) Magnetic permeability  

  b) Relative magnetic permeability  

  c) Magnetic moment  

  d) Magnetic susceptibility   

 6. The magnitude of induced emf in a coil is equal to  

  a) Magnetic flux through the coil  

  b) Rate of change of magnetic flux through the coil 

  c) Electric flux through the coil  

  d) Rate of change of electric flux through the coil 

 7. Thick winding wires are used in transformers, to reduce the energy 

loss due to 

  a) Flux leakage b) Eddy current 

  c) Resistance d) Hysteresis  

 8. When heavy metals are bombarded by high energy electrons, the 

electromagnetic waves generated are  

  a) X-rays b) Radio waves 

  c) Microwaves d) Infrared radiations 

 9. The working principle of optical fibres is 

  a) Reflection  

  b) Refraction 

  c) Total internal reflection  

  d) Partial reflection and refraction 
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 10. Polaroids are used in sunglasses to  

  a) Increase the intensity of incident light  

  b) Increase the frequency of incident light 

  c) Control the intensity of light  

  d) Control the velocity of light  

 11. The de Broglie wavelength of proton [ pλ ] and an electron [ eλ ] 

moving with same velocity is  related as  

  a) pe λ>λ  b) pe λ<λ  

  c) pe λ=λ  d) 
p

e
h

λ
=λ  

 12. Bohr's atomic model is called as   

  a) Plum Pudding model b) Quantum model 

  c) Nuclear model d) Vector atom model 

 13. When an electron makes a transition from higher non-radiating orbit 

to another of lower orbit, then its kinetic energy [ K ] and potential 

energy [ U ] are 

  a) K decreases and U increases  

  b) Both K and U decrease   

  c) Both K and U increase  

  d) K increases and U decreases 

 14. The nuclides with different mass numbers but same number of 

neutrons are called   

  a) Isotones b) Isotopes 

  c) Isobars d) Isomers 
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 15. The process of adding impurity to pure semiconductor is called  

  a) Biasing b) Doping 

  c) Rectifying d) Filtering 

II. Fill in the blanks by choosing the appropriate answer given in the brackets 

for all the following questions : 5 × 1 = 5 

 [ inertia, one, zero, photons, decreases, increases  ] 

 16. The magnetic flux through any closed surface is equal to ................. . 

 17. Self inductance L of a coil plays the role of ...................... . 

 18. Power factor of pure resistive circuit is equal to ....................... .  

 19. In single slit diffraction experiment of light, on either side of central 

bright region the intensity keeps on ................... . 

 20. The particles of light energy are called ................... . 

 

PART – B 

III. Answer any five of the following questions : 5 × 2 = 10 

 21. Explain the quantisation of charges. 

 22. Mention any two factors on which the capacitance of parallel plate 

capacitor depends. 

 23. State Kirchhoff's current law. What is the significance of this law ? 

 24. Calculate the magnetic field at the centre of circular coil of radius 

3·14 m carrying a current of ]TmA104[.A2
17

0
−−

×π=µ  

 25. What is an AC generator ? Why the current induced in it is called 

alternating current ? 
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 26. What is displacement current ? Write its expression. 

 27. Write any two limitations of Rutherford's atomic model. 

 28. Name the majority charge carriers in 

  a) n-type of semiconductor 

  b) p-type of semiconductor. 

 

PART – C 

IV. Answer any five of the following questions : 5 × 3 = 15 

 29. Write any three properties of electric field lines. 

 30. a) What are polar and non-polar molecules ? 

  b) Write one use of electrostatic shielding. 

 31. With the circuit diagram explain the conversion of galvanometer into 

voltmeter. 

 32. Write any three differences between diamagnetic and ferromagnetic 

materials. 

 33. Current in the coil of 4H falls from 5A to 2A. If the induced emf in the 

coil is 20 V, calculate the time taken. 

 34. Name the two types of telescope based on the objective used. Also 

mention any one factor on which magnifying power of telescope 

depends.  

 35. List any three experimental observations of photoelectric effect. 

 36. What is nuclear fission and fusion ? Write any one neutron induced 

fission reaction of  235
92U isotope. 
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PART – D 

V. Answer any three of the following questions : 3 × 5 = 15 

 37. Obtain an expression for electrostatic potential due to point charge in 

free space.    

 38. Derive an expression for effective emf and internal resistance of two 

cells of different emfs and internal resistances connected in parallel. 

 39. a) Obtain an expression for radius of a charged particle moving 

perpendicular to uniform magnetic field. 3 

  b) What is the nature of force between two conductors carrying 

parallel and antiparallel current. 2 

 40. a) Deduce the expression for resultant displacement when two 

coherent waves superpose. 3 

  b) Write the condition for constructive and destructive interference 

in terms of phase difference. 2 

 41. What is rectification ? Explain the working of full wave rectifier with 

neat circuit diagram. Also draw input and output waveform.  

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

 42. Two charges of equal magnitude Cn3+ are placed at two corners X 

and Y of an equilateral triangle XYZ of side 10 cm. Find the 

magnitude of resultant electric field at point Z. Also calculate the 

force acting on a charge of magnitude + 2mC at Z.  

 43. The copper wire of length 5 m and radius 0·25 mm carries a current 

5A. The number density of electrons in copper wire is                            

8·5 × 1028 m 3− . Calculate the time taken by an electron to drift from 

one end to other end of the wire. 

  [ Charge of electron e = 1·6 × 10 19− C ] 
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 44. A series LCR circuit with R = 3Ω, L = 12·7 mH and C = 398 µF is 

connected to an AC source of peak value 28·4 V and frequency 

50 Hz. Determine the rms value of current. 

 45. Double convex lens of radii of curvature 10 cm and 15 cm is placed 

in air. Its focal length is 12 cm. Find the refractive index of material 

of lens. Also find its new focal length when it is completely immersed 

in liquid of refractive index 1·5.  

PART – E 

[  For visually challenged students only ] 

 3. Column I contains the relation between variation of resistivity with 

temperature. Column II contains the materials. Identify the correct 

match.   

Column I Column II 

I. Resistivity increases non-

linearly with temperature 

A. Semiconductor 

II. Resistivity increases linearly 

with temperature. 

B. Copper 

III. Resistivity decreases non-

linearly with temperature 

C. Nichrome 

    I II III 

  a) B A C  

  b) B C A 

  c) C B A  

  d) A C B  
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  :	

1.	   [ -    -  ] .

2.	�  -         
.

3.	�    //   
.

4.	�         .

 - 

I.	  �          :
� (15 × 1 = 15)

	 1)	�      ,     
   ________  . 

		  a) q∈0			   b) q/∈0

		  c) µ0 			   d) µ0

	 2)	�  ,       .

		  a)  	 b) 

		  c)   	 d) 
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	 3)	    ,    ,

		  a) 		  b) 

		  c)  		  d) 

	 4)	�  (i): �       

   .

		   (ii): �       ,  
 .

		  a)   .  (ii)   (i)  .

	 	 b)   .  (ii)   (i)  .

		  c)  (i)    (ii) . 	

		  d)  (i)    (ii) .

	 5)	      .

		  a)   	

		  b)   

		  c)  	

		  d)  

	 6)	      ?

		  a) 	 		

		  b)  

		  c)  	

		  d) 
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	 7)	�    ,   ,  
        ?

			   (i)  

			   (ii)  

			   (iii)  

		  a) 	(i)  (ii)

		  b) 	(ii)  (iii)

		  c) 	 (i)  (iii)	

		  d) (i), (ii)  (iii) 

	 8)	�    ,      
.

		  a) π				    b) π
2

		  c) π
3

				    d) π
6

	 9)	    .

		  a)  

		  b)   

		  c)  

		  d)   

	 10)	�            
 .

		  a)   	 		  b) 

		  c) 	 			   d) 
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	 11)	  - I   - II   .

 - I  - II
(i)  (p) �    

 

(ii)  (q) �   


(iii)  (r) �   
 

		  a) (i) – (p); (ii) – (r); (iii) – (q)

		  b) (i) – (q); (ii) – (p); (iii) – (r)

		  c) (i) – (r); (ii) – (p); (iii) – (q)

		  d) (i) – (q); (ii) – (r); (iii) – (p)

	 12)	�         ,

		  a)    .

		  b)   .

		  c)    .

		  d)     .

	 13)	�         
.

		  a) – 13.6 eV		  b) 13.6 eV

		  c) 12.09 eV		  d) 1.51 eV

	 14)	        ?

		  a)  	 b)  

	 	 c)   	 d)   
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	 15)	� ,        E1, E2  E3 , 
   ?

		  a) E1 < E2 < E3		  b) E1 > E2 > E3

		  c) E1 < E2 > E3		  d) E1 = E2 = E3

II.	�            
:� (5 × 1 = 5)

	 	 [ , , ,  ,  ,  ]

	 16)	�    ,      

______ .

	 17)	       ______ .

	 18)	   ______    .

	 19)	    ______     .

	 20)	     _____   .

 - 

III.	       :� (5 × 2 = 10)

	 21)	�   “”        
. 

	 22)	�          .

	 23)	�           
 .

	 24)	�    .   100  0.10 m2  
  .  π rad/s     
 0.01T      .   
   .
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	 25)	 -    .

	 26)	         .

	 27)	�         

   .

	 28)	� p-  n-      

. 

 - 

IV.	       :	 (5 × 3 = 15)

	 29)	    .

	 30)	�           

 .

	 31)	�    .   

    .

	 32)	�        

 .

	 33)	�   'L'    'I'     

.        

   .

	 34)	        .

	 35)	�             - 

 .
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	 36)	�                (MeV )      

 .

		  mp = 1.007825 u

		  mn = 1.008665 u

		  m  = 55.934939 u

 - 

V.	       :	 (3 × 5 = 15)

	 37)	�  .     . 

    .

	 38)	�     σ = ne2τ
m

  .     

  .

	 39)	 a)	�      .� (2)

			  b)	�        

 .� (3)

	 40)	� a)	�   .� (1)

			  b)	�   ,     ,  

 .� (4)

	 41)	�   ?     p-n   

          

   .
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VI.        :� (2 × 5 = 10)

	 42)	    qA = 3 µc  qB = –3 µc  20 cm .

		  a)	�     AB    'O'    

?

		  b)	�   1.5 × 10–9 C    ,  

  .

	 43)	�   2V  3V   1Ω    
    ,   

.

		  a)	�          .

		  b)	�   2Ω     ,  

   .

	 44)	�   e = 282 sin 100 πt volt   a.c.   LCR  

, L = 40
π  H, C = 10

π  µF  R = 2kΩ . a.c.    
  .

	 45)	�   ,       20 cm 

 .     ,  

  10 cm  .    

.
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(English Version)

General Instructions : 

1.	� All parts (PART – A to PART – D) are compulsory.

2.	� For PART – A questions, only the first written answer will be considered for awarding 

marks.

3.	� Answers without relevant diagram / figure / circuit wherever necessary will not carry 

any marks.

4.	� Direct answers to numerical problems without detailed solutions will not carry  

any marks.

PART – A

I.	 Pick the correct option among the four given options for all the following questions: 

� (15 × 1 = 15)

	 1)	� According to Gauss law in electrostatics, the electric flux through a closed surface 

is equal to 

		  a) q∈0			   b) 

		  c) µ0 			   d) µ0

	 2)	 The electric dipole moment per unit volume in a dielectric is called

		  a) Electric polarisation	 b) Electrification

		  c) Volume charge density	 d) Magnetisation

	 3)	 If a conductor at room temperature is heated, then its resistivity

		  a) decreases		  b) remains constant

		  c) becomes zero	 d) increases

33 Physics 01-2025.indd   933 Physics 01-2025.indd   9 07-02-2025   08:42:1207-02-2025   08:42:12



10

33

	 4)	 Statement (i): �When two parallel wires hanging freely are connected in series to a 

battery, they attract each other.

		  Statement (ii): �Parallel wires carrying current in the same direction attract each 

other.

		  Choose the correct option.

		  a) Both statements are correct. Statement (ii) is the explanation of Statement (i)

		  b) Both statements are correct. Statement (ii) is not the explanation of Statement (i)

		  c) Statement (i) is wrong but Statement (ii) is correct

		  d) Statement (i) is correct but Statement (ii) is wrong

	 5)	 The ratio of magnetisation to magnetic intensity is

		  a) Relative magnetic permeability		  b) Magnetic dipole moment

		  c) Magnetic susceptibility		  d) Magnetic permeability

	 6)	 Lenz's law is a consequence of conservation of

		  a) energy			   b) linear momentum

		  c) angular momentum		  d) charge

	 7)	� The motional emf induced in a straight conductor moving perpendicular to a 

uniform magnetic field depends on

			   (i) strength of magnetic field

			   (ii) speed of the conductor

			   (iii) length of the conductor

		  a) Only (i) and (ii)	 b) Only (ii) and (iii)

		  c) Only (i) and (iii)	 d) All (i), (ii) and (iii)

33 Physics 01-2025.indd   1033 Physics 01-2025.indd   10 07-02-2025   08:42:1207-02-2025   08:42:12



11P.T.O.

33

	 8)	 In a pure inductive circuit, the phase difference between the current and voltage is

		  a) π			   b) π
2

		  c) π
3

			   d) π
6

	 9)	 The source of electromagnetic wave is

		  a) Stationary charge	 b) Charge in uniform motion

		  c) Accelerating charge	 d) Uniform electric field

	 10)	� For transmitting audio and video signals for long distances through optic fiber 

cables, the following phenomenon is used.

		  a) Total internal reflection	 b) Reflection

		  c) Refraction		  d) Interference

	 11)	 Match the Column-I and Column-II correctly.

Column - I Column - II
(i) Interference (p) �Restricting the electric 

vibrations in a particular plane
(ii) Diffraction (q) �Superposition of two coherent 

waves
(iii) Polarisation (r) �Bending of light around the 

sharp edges of obstacles

		  a) (i) – (p); (ii) – (r);  (iii) – (q)

		  b) (i) – (q); (ii) – (p);  (iii) – (r)

		  c) (i) – (r); (ii) – (p);  (iii) – (q)

		  d) (i) – (q); (ii) – (r);  (iii) – (p)
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	 12)	� If a photon is moving in a region containing both electric and magnetic fields, then 

it is

		  a) deflected by only electric field

		  b) deflected by only magnetic field

		  c) deflected by both electric and magnetic fields

		  d) neither deflected by electric field nor by magnetic field

	 13)	� The minimum energy required to free the electron from the ground state of the 

hydrogen atom is

		  a) – 13.6 eV		  b) 13.6 eV

		  c) 12.09 eV		  d) 1.51 eV

	 14)	 The volume of an atomic nucleus is directly proportional to

		  a) atomic number

		  b) mass number

	 	 c) cube root of mass number

		  d) cube root of atomic number

	 15)	� The energy gap in conductors, semiconductors and insulators are E1, E2 and E3 

respectively. The relation between them is

		  a) E1 < E2 < E3		  b) E1 > E2 > E3

		  c) E1 < E2 > E3		  d) E1 = E2 = E3
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II.	� Fill in the blanks by choosing appropriate answer given in the bracket for all the 

following questions:� (5 × 1 = 5)

	 [Magnetic flux, matter, normal, electric flux, mutual induction, transverse]

	 16)	� At the surface of a charged conductor, the electrostatic field must be _______ to 

the surface at every point.

	 17)	 The net _______ through any closed surface is zero.

	 18)	 A transformer works on the principle of ________.

	 19)	� The polarisation of light can be successfully explained on the basis of ______ 

nature of light.

	 20)	 The wave associated with moving material particles is called _______ waves.

PART – B

III.	 Answer any five of the following questions:� (5 × 2 = 10)

	 21)	 State Coulomb's law in electrostatics and write the Coulomb's law in vector form.

	 22)	 Draw the Wheatstone bridge circuit and write the condition for its balance.

	 23)	� Discuss any two cases in which the magnetic force on a charged particle in a 

magnetic field is zero.

	 24)	� Kamala peddles a stationary bicycle. The pedals of the bicycle are attached to a 

100 turn coil of area 0.10 m2. The coil rotates at an angular frequency of π rad/s and 

it is placed in a uniform magnetic field of 0.01 T perpendicular to the axis of rotation 

of the coil. Calculate the maximum voltage generated in the coil.

	 25)	 Write any two uses of X-rays.

	 26)	� Mention the expression for refractive index of a glass prism and hence explain the 

terms in it.
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	 27)	� Draw a labeled ray diagram for the formation of image at near point by a 

compound microscope.

	 28)	 Write any two differences between p-type and n-type semiconductors.

PART – C

IV.	 Answer any five of the following questions:� (5 × 3 = 15)

	 29)	 Mention the basic properties of electric charge.

	 30)	� Derive an expression for potential energy of system of two charges in the absence 

of external electric field.

	 31)	� Define current sensitivity of a galvanometer. Explain with a relevant diagram, the 

conversion of galvanometer to ammeter.

	 32)	 Write any three differences between diamagnetic and ferromagnetic materials.

	 33)	� Consider a coil of self-inductance L carrying a current I. If the current in the coil 

starts changing, then arrive at the expression for emf induced in it.

	 34)	 Write any three experimental observations of photoelectric effect.

	 35)	� Give de Broglie's explanation of Bohr's second postulate of quantisation of angular 

momentum.

	 36)	� Calculate the mass defect and binding energy (in MeV) of the nucleus  from the 

following data.

		  mp = 1.007825 u

		  mn = 1.008665 u

		  m  = 55.934939 u.
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PART – D

V.	 Answer any three of the following questions:� (3 × 5 = 15)

	 37)	� Define capacitance. Derive an expression for capacitance of a parallel plate 

capacitor with air between the plates.

	 38)	� Derive the expression for conductivity of a material σ = ne2τ
m

 , where the symbols 

have their usual meaning.

	 39)	 a)	 State and explain Ampere's circuital law.� (2)

		  b)	 Obtain an expression for the magnetic field of a current carrying solenoid.� (3)

	 40)	 a)	 What is a wave front?� (1)

		  b)	� Prove Snell's law for refraction of plane waves in denser medium using 

Huygen's principle.� (4)

	 41)	� What is rectification? With a neat diagram, explain the working of p-n junction diode 

as full wave rectifier and hence draw input and output wave forms.

VI.	 Answer any two of the following questions:� (2 × 5 = 10)

	 42)	 Two-point charges qA = 3 µc and qB = –3 µc are located 20 cm apart in vacuum.

		  a)	� What is the electric field at the midpoint 'O' of the line AB joining the two 

charges?

		  b)	� If a negative test charge of magnitude 1.5 × 10–9 C is placed at this point, what 

is the force experienced by the test charge?

	 43)	� Two cells of emf 2V and 3V each having internal resistance 1Ω are connected in 

parallel combination so as to send the current in the same direction.

		  a)	� Calculate the equivalent emf and equivalent internal resistance of the 

combination.

		  b)	� If this combination is connected across an external resistor of resistance 2Ω, 

then determine the terminal potential difference across the resistor.

33 Physics 01-2025.indd   1533 Physics 01-2025.indd   15 07-02-2025   08:42:1307-02-2025   08:42:13



16

33

	 44)	� An a.c. source of emf, ee = 282 sin 100 ππt volt is connected to a series LCR circuit with  

L = 40
ππ  H, C = 10

ππ  µF and R = 2kΩ. Calculate the frequency of a.c. source and 

impedance of the circuit.

	 45)	� A red image of an object is formed at a distance of 20 cm from a lens in air. On 

placing another lens in contact with the above lens, the image gets shifted 10 cm 

towards the combination. Determine the focal length of second lens.

_________
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  :	

1.	�  - A  D     .  - E    
 .

2.	�  - A        
.

3.	�     //   
 .

4.	�            
 .

 -  - AA

I.	          .
(15 × 1 = 15)

	 1)	�          (F)   
  (r)   

		  a) F a a 1
r

			  b) F a a r

		  c) F a a 
1
r2 		  d) F aa r2

	 2)	�          

		  a)  	 b)  

		  c)  	 d)  

  /   / PHYSICS
(Kannada and English Versions)

: : 3   00  (   :    : 45)  :  : 70

Time : 3 Hours 00 Minutes] [Total No. of Questions : 45] [Max. Marks : 70

(Kannada Version)

  
Registration No:

    
Subject Code 33

H2 – 2025

S-3
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	 3)	        .

		  a) 		  b) 

		  c)   	 d) 

	 4)	�     

		  a)    .

	 	 b)    .

		  c)    .

		  d)    .

	 5)	�          


		  a)   

		  b)  

		  c)   	

		  d)      

	 6)	�   ,   ,      
   .   , 

		
i

		  a)      

		  b)       

		  c)   

		  d)       
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	 7)	�     .

		  a)  

		  b)  

		  c)    	

		  d)    

	 8)	�       .

		  a)  	 b)  

		  c)  	 d) .. 

	 9)	     (f)    (R)  

		  a) R = f			   b) R = f/2

		  c) f = R
2

			   d) f = 1
R

	 10)	�  I :         
  .

		   II :        .

		  a)  I  	 b)  II  

		  c)  I   II  	 d)  I   II  

	 11)	        ?

		  a) 

		  b) 

		  c) 

		  d) 
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	 12)	�         

.

		  a)   

		  b)  

		  c)  

		  d)  

	 13)	�      .

		  a)  	 b)  

		  c)  		 d)  

	 14)	   

 I  II

a)  i) �   
 

b)  ii) �   
 

c)  iii) �   
 

		  a) a – ii, b – iii, c – i	 b) a – iii, b – ii, c – i

		  c) a – ii, b – i, c – iii	 d) a – iii, b – i, c – ii

	 15)	�    P -   ,    



		  a) 	 b) 

		  c)  	 d) 
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II.	�             
.� (5 × 1 = 5)

	 	 [  , , , , , ]

	 16)	�  ,     ______  .

	 17)	�            

______  .

	 18)	 ______ ,    .

	 19)	�   ..         
 ______ .

	 20)	�       .   _____ 

.

 - BB
III.	      .� (5 × 2 = 10)

	 21)	�       . 

	 22)	� 0.8 NC–1      2.0 × 10–6C    
   .

	 23)	�      .

	 24)	�        .

	 25)	   ..      .

	 26)	� LCR ..        
 .

	 27)	�      .

	 28)	� a)	�     p-n     
 .

		�  b)	�  ?
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 - C

IV.	      .	 (5 × 3 = 15)

	 29)	� a)	�    ?

		  �b)	�           .

	 30)	�          
   .

	 31)	� a)	�  

		  �b)	�   ,      
 .

	 32)	� a)	�    ?

		  �b)	�       , .

	 33)	� R = 100Ω, L = 1.0 mH  C = 1.0 nF    LCR ..   
   . 

	 34)	�          
 .

	 35)	�         
 .

	 36)	� a)	�   ? .

		  �b)	�        ?

 - DD

V.	      .	 (3 × 5 = 15)

	 37)	�          
    .

	 38)	�      ,   (e)  
 (m)  .
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	 39)	�           

  .

	 40)	� a)	�          

  .� (3)

			  b)	�     .� (2)

	 41)	� a)	�         .� (3)

			  b)	�       .	 (2)

VI.       .� (2 × 5 = 10)

	 42)	�    9 µF    300V  . 

    .

			  �a)	�   

			  b)	�   .

					   

A

300V

D

B C

	 43)	� 8V, 1Ω  10V, 2Ω        

20Ω       . 20Ω 

     .

	 44)	� 3.0 cm    14 cm       

21 cm  .        

.          

?
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	 45)	�    2.20 eV .    6.50 × 1014Hz 

    . 

		  a) �    b)    , 

 .[h = 6.63 × 10–34 JS  e = 1.6 × 10–19C]

 – EE

(   )

	 6)	�   ,   ,     

   .     . 

  	

		  a)      .

		  b)       .

		  c)   .

		  d)       .

	 42)	�  9 µF     .     

300V  .  

		  a)      

		  b)    .
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(English Version)

General Instructions : 

1.	� All parts from A to D are compulsory. PART – E is only for Visually-Challenged Students.

2.	� For PART – A questions, only the first written answers will be considered for evaluation.

3.	� Answers without relevant diagram / figure / circuit wherever necessary will not carry 

any marks.

4.	� Direct answers to numerical problems without relevant formula and detailed solutions 

will not carry any marks.

PART – A

I.	 Pick the correct option among the four options for ALL of the following questions: �

� (15 × 1 = 15)

	 1)	� According to Coulomb's law, electrostatic force F between two point charges 

separated by the distance r varies as

		  a) F aa 
1
r 			  b) F aa r

		  c) F aa 1
r2

			  d) F aa r2

	 2)	� The maximum electric field that a dielectric medium can withstand without 

breakdown of dielectric property is

		  a) dielectric constant	 b) dielectric strength

		  c) dielectric polarization	 d) electrical susceptibility

	 3)	 The electric current per unit area of cross-section of a conductor is called

		  a) Conductivity	 b) Resistivity

		  c) Current density	 d) Mobility
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	 4)	� A Galvanometer which is converted to ammeter has

		  a) low resistance in series		  b) low resistance in parallel

		  c) high resistance in series		  d) high resistance in parallel

	 5)	� The substances which have the tendency to move from stronger to weaker part of 

external magnetic field are

		  a) �Diamagnetic		  b) �Ferromagnetic

		  c) Paramagnetic		  d) Ferro and Paramagnetic

	 6)	� A long straight wire having increasing current at steady rate is placed along the axis 

of a circular metal ring as shown in the figure. When viewed from above towards 

the ring, the wire

		
i

		  a) induces clockwise current in the ring

		  b) induces anti-clockwise current in the ring

		  c) does not induce current in the ring

		  d) induces current in the ring which changes its direction with respect to time

	 7)	 A transformer works on the principle of

		  a) Mutual induction

		  b) Self induction

		  c) Force on coil in magnetic field

		  d) Torque on coil in magnetic field
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	 8)	 The existence of electromagnetic waves by a set of equations was given by

		  a) Michel Faraday		  b) Andre Ampere

		  c) Albert Einstein		  d) JC Maxwell

	 9)	� The relation between focal length f and radius of curvature R of a spherical mirror 

is

		  a) R = f				    b) R = f
2

		  c) f = R
2

				    d) f = 1
R

	 10)	� Statement I : �Wave fronts obtained from a point source of light in an isotropic 

medium are always spherical at finite distance.

		  Statement II : �Speed of light in an isotropic medium is constant.

		  a) Only Statement I is correct	

		  b) Only Statement II is correct

		  c) Both Statement I and Statement II are wrong	

		  d) Both Statement I and Statement II are correct

	 11)	 Which of the following phenomenon confirms the transverse nature of light waves?

		  a) Diffraction			   b) Polarization

		  c) Interference		  d) Reflection

	 12)	 Emission of electrons from a metal surface by heating is called as

		  a) Photo-electric emission		  b) Field emission

		  c) Secondary emission		  d) Thermionic emission
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	 13)	� Bohr's atom model is applicable to only

		  a) Hydrogen atom	 b) Gold atom

		  c) Silver atom		 d) Oxygen atom

	 14)	 Match the following columns:

Column - I Column - II
a) Isotopes i) �Nucleii having same number of 

neutrons
b) Isobars ii) �Nucleii having same number of 

protons
c) Isotones iii) �Nucleii having same number of 

nucleons

		  a) a – ii, b – iii, c – i	 b) a – iii, b – ii, c – i

		  c) a – ii, b – i, c – iii	 d) a – iii, b – i, c – ii

	 15)	� The impurity atoms added to a pure semiconductor crystal to convert it into p-type 

semiconductor are

		  a) tetravalent		  b) trivalent

		  c) pentavalent	 d) hexavalent

II.	� Fill in the blanks by choosing the appropriate answer given in the bracket for all of the 

following:� (5 × 1 = 5)

	 [electrostatic potential, refraction, reflection, Iron, linear, zero]

	 16)	� In a charge distribution, the ratio of electric charge to the length is _______ charge 

density.

	 17)	� _______ is equal to work done to transfer unit positive test charge from infinity to 

a point in electric field opposite to field.

	 18)	 An example for ferromagnetic substance is ________.
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	 19)	� The phase difference between peak value of voltage and current in a pure resistive 

circuit is ______.

	 20)	� The bottom of a tank filled with water appears to be raised, it is due to _______ of 

light.

PART – B

III.	 Answer any five of the following questions:� (5 × 2 = 10)

	 21)	 Give any two properties of electric field lines.

	 22)	� Find the force on a point charge 2 × 10–6C, placed at a point in a uniform electric 

field of 0.8 NC–1.

	 23)	� State Kirchhoff's rules of electrical networks.

	 24)	� Mention any two factors on which current sensitivity of a galvanometer depends.

	 25)	 Draw a neat diagram of a simple a.c. generator and label the parts.

	 26)	� Write the expression for average power in an a.c LCR circuit and explain the terms.

	 27)	� Mention any two uses of infrared radiations.

	 28)	 a) �Draw a diagram of unbiased depletion region of p-n junction showing immobile 

charges.

		  b) What is meant by rectification?

PART – C

IV.	 Answer any five of the following questions:� (5 × 3 = 15)

	 29)	 a) What is meant by an equipotential surface?

		  b) Draw equipotential surfaces for uniform electric field and a point charge.

	 30)	� Derive an expression for magnetic field due to a straight infinite conductor carrying 

current using Ampere's circuital law.
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	 31)	� Define a) magnetic susceptibility and b) magnetic relative permeability and write 

an expression relating them.

	 32)	 a) What is meant by electromagnetic induction?

		  b) State and explain Faraday's law of electromagnetic induction.

	 33)	� Calculate resonant angular frequency of a series LCR a.c. circuit.

		  Given R = 100Ω     L = 1.0 mH and C = 1.0 nF

	 34)	� Write the two conditions for total internal reflection of light and mention its one 

technological application.

	 35)	� Deduce an expression for total energy of electron in an orbit of hydrogen atom in 

terms of radius of orbit.

	 36)	� a) What is meant by Nuclear fusion? Explain.

		  b) Why it is called thermonuclear reaction?

PART – D

V.	 Answer any three of the following questions:� (3 × 5 = 15)

	 37)	� Deduce an expression for electric field at a point outside a thin uniformly-charged 

spherical shell using Gauss's law.

	 38)	� Obtain an expression for electrical conductivity of conducting electrons in a metallic  

conductor in terms of charge (e) and mass (m) of the electrons.

	 39)	� Derive an expression for magnetic field at a point on the axis of a circular current 

loop.

	 40)	 a)	� Prove Snell's law of refraction of light, when a plane wavefront passes from 

rarer to denser medium.� (3)

		  b)	� Mention any two uses of polaroids.� (2)

	 41)	� a) Explain the classification of solids using band theory.� (3)

		  �b) Give any two differences between intrinsic and extrinsic semiconductors.� (2)
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VI.	 Answer any two of the following questions:� (2 × 5 = 10)

	 42)	� A network of four 9µF capacitors is connected to a 300V supply as shown in figure. 

		  Determine a) Equivalent capacitance of the network and

		                     b) The charge on each capacitor.

			 

A

300V

D

B C

	 43)	� Two cells 8V, 1Ω and 10V, 2Ω are connected in parallel such that they send currents 

in the same direction through an external resistance 20Ω. Find the current and 

potential difference across 20Ω.

	 44)	� A sharp object of height 3.0 cm is placed at 21 cm in front of a convex lens of focal 

length 14 cm. Find the position and magnification of the image. What happens to 

the height of the image if the object is moved further away from the lens?

	 45)	� The work function of a metal is 2.20 eV when radiation of frequency 6.50 × 1014Hz 

incident on the metal surface photo emission of electrons occurs. Calculate 

		  a) energy of incident photon and b) stopping potential of photoelectrons.

		  (Given h = 6.63 × 10–34 Js and e = 1.6 × 10–19C)
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PART – E

 [FOR VISUALLY-CHALLENGED STUDENTS ONLY]

6)	� A long straight wire having increasing current at steady rate is placed along the axis 

of a circular conducting ring with plane of the ring perpendicular to the plane of paper. 

When viewed from above towards the ring, the wire 

	 a) induces clockwise current in the ring

	 b) induces anti-clockwise current in the ring

	 c) does not induce current in the ring

	 d) induces current in the ring, which changes its direction with respect to time.

42)	� Four 9 µF capacitors are connected at each side of a square. A 300V supply is connected 

across adjacent corners of the square.

	� Determine a) Equivalent capacitance across adjacent corners of square and 

		              b) the charge on each capacitor.

_________
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GOVERNMENT OF KARNATAKA 
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD 

MODEL QUESTION PAPER-1  2024-25 
II PUC - PHYSICS (33) 

Time: 3 hours.                                                       Max Marks: 70 

No of questions: 45 
General Instructions:  
1. All parts A to D are compulsory. Part-E is only for visually challenged students. 
2. For Part – A questions, first written-answer will be considered for awarding marks. 
3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.  
4. Direct answers to numerical problems without relevant formula and detailed solutions will not carry  
    any marks.  

PART – A 
 I. Pick the correct option among the four given options for ALL of the following  
     questions:                                                                                                            15 × 1 = 15 
1.  The S.I. unit of electric charge is  

(A) coulomb metre      (B) coulomb per metre  (C) coulomb    (D) per coulomb     

2. The angle between equipotential surface and electric field is  

(A) 90º   (B) 0º
    

(C) 180º  (D) 45º
 

3. Statement-I: The resistivity of metals increases with increase in temperature. 

Statement-II: Increasing the temperature of metals causes more frequent collisions of electrons. 

(A) both I and II are true and II is the correct explanation of I.     

(B) both I and II are true but II is not the correct explanation of I. 

(C) I is true but II is false.            

(D) both I and II are false.  

4. A moving coil galvanometer can be converted into a voltmeter by connecting   

(A) a low resistance in parallel with galvanometer.                             

(B) a low resistance in series with galvanometer.      

(C) a high resistance in parallel with galvanometer.          

(D) a high resistance in series with galvanometer. 

5. When a bar magnet is suspended freely, it points in the direction of 

(A) east-west     (B) north-south     

(C) northeast-southeast    (D) northwest-southwest 

6. The energy stored in an inductor of inductance L in establishing the current I in it is   

(A) 
ଵ

ଶ
𝐿𝐼     (B) 𝐿𝐼ଶ    (C) 𝐿𝐼    (D) 

ଵ

ଶ
𝐿𝐼ଶ 
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7. The direction of current induced in the loop ‘abc’ shown in the figure is  

(A) along ‘abc’ if I is increasing   

(B) along ‘abc’ if I is decreasing         

(C) along ‘acb’ if I is increasing  

(D) along ‘acb’ if I is constant 

8. An ideal step-up transformer decreases _______ . 

(A) current      (B) voltage  (C) power   (D) frequency 

9. The displacement current is due to  

(A) flow of electrons          (B) flow of protons    

     (C) changing electric field     (D) changing magnetic field  

10. An object of finite height is placed in front of a concave mirror within its focus. It forms  

(A) a real enlarged image        (B) a real diminished image           

(C) a virtual enlarged image         (D) a virtual diminished image 

11. A beam of unpolarised light of intensity I0 is passed through a pair of polaroids with their       

pass-axes inclined at an angle of θ. The intensity of emergent light is equal to 

(A) 𝐼଴ cosଶ 𝜃     (B) 𝐼଴ cos 𝜃         (C) 
ூబ

ଶ
𝑐𝑜𝑠 𝜃      (D) 

ூబ

ଶ
cosଶ 𝜃  

12. Emission of electrons from a metal surface by heating it is called 

(A) photoelectric emission        (B) thermionic emission           

(C) field emission          (D) secondary emission 

13. When alpha particles are passed through a thin gold foil, most of them go undeviated because  

(A) most of the region in an atom is empty space    

(B) alpha particles are positively charged particles    

(C) alpha particles are heavier particles     

(D) alpha particles move with high energy  

14. Nuclei with same atomic number are called  

(A) isotopes    (B) isobars   (C) isomers              (D) isotones  

15. The column-I is the list of materials and the column-II, the list of energy band gaps 𝐸௚.               

Identify the correct match. 

 

 

 

 

 

(A) (i) - (a), (ii) - (b), (iii) - (c)        (B) (i) - (b), (ii) - (a), (iii) - (c)     

(C) (i) - (c), (ii) - (a), (iii) - (b)         (D) (i) - (b), (ii) - (c), (iii) - (a) 

Column-I Column-II 
(i) conductors (a) 𝐸௚ < 3 𝑒𝑉 

(ii) insulators (b) 𝐸௚ = 0 𝑒𝑉 

(iii) semiconductors (c) 𝐸௚ > 3 𝑒𝑉 
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II. Fill in the blanks by choosing appropriate answer given in the bracket for ALL  

     the following questions:                                      5 × 1 = 5  

             (photon, polar, zero, infinite, phase, phasor)  

16. A molecule possessing permanent dipole moment is called ____________ molecule. 

17. The net magnetic flux through any closed surface is _______________.  

18. A rotating vector used to represent alternating quantities is called __________. 

19. A wavefront is a surface of constant ___________.  

20. In interaction with matter, light behaves as if it is made up of packet of energy called __________.  

PART – B 
III. Answer any FIVE of the following questions:             5 × 2 = 10  
21. State and explain Gauss’s law in electrostatics.                                                                                                                            

22. Define drift velocity and mobility of free electrons in conductors.  

23. A long air-core solenoid of 1000 turns per unit length carries a current of 2 A. Calculate the magnetic 

field at the mid-point on its axis. 

24. Give the principle of AC generator. Why is a current induced in an AC generator called alternating 

current? 

25. Write any two uses of ultraviolet radiations. 

26. Name the objective used in 

a)  refracting type telescope and  

b) reflecting type telescope. 

27. Write the two conditions for the total internal reflection to occur.  

28. Name the majority and the minority charge carriers in n-type semiconductor. 

PART – C 

IV. Answer any FIVE of the following questions:            5 × 3 = 15  
29. Write any three properties of electric field lines. 

30. Obtain the expression for the effective capacitance of two capacitors connected in parallel. 

31. What is Lorentz force? Write its expression and explain the terms.  

32. Write any three differences between diamagnetic and paramagnetic materials. 

33. Describe an experiment to demonstrate the phenomenon of electromagnetic induction using a bar 

magnet and a coil. 

34. Give any three results of experimental study of photoelectric effect.  

35. Write the three postulates of Bohr’s atom model. 

36. Find the energy equivalent of one atomic mass unit, first in joule and then in MeV.                                   

Given: 1𝑢 = 1.6605 × 10ିଶ  𝑘𝑔, 𝑒 = 1.602 × 10ିଵଽ 𝐶 and 𝑐 = 2.9979 × 10଼ 𝑚 𝑠ିଵ. 
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PART – D 
V. Answer any THREE of the following questions:              3 × 5 = 15 

37. Derive the expression for the electric field at a point on the axis of an electric dipole. 

38. Two cells of different emfs and different internal resistances are connected in series. Derive the 

expression for effective emf and effective internal resistance of the combination. 

39. Derive the expression for the magnetic field at a point on the axis of a circular current loop.  

40. a) Two coherent waves of a constant phase difference undergo interference. Obtain the expression for 

the resultant displacement.                     (3) 

b) Write the conditions for constructive and destructive interference in terms of phase difference.   (2)                                                                  

41. What is a rectifier? Explain the working of a full-wave rectifier using a neat circuit diagram.           

Draw its input-output waveforms.                    

VI. Answer any TWO of the following questions:             2 × 5 = 10  

42. a) Calculate the potential at point P due to a charge of 400nC located 9 cm away. 

b) Obtain the work done in moving a charge of 2nC from infinity to the point P. Does the answer  

    depend on the path along which the charge is moved? 

43. In the following network, find the current I3.  

 

 

 

 

 

 

 

 

 

 

44. An AC source of frequency 50Hz is connected in series with an inductor of 1H, a capacitor of 90µF and 

a resistor of 100Ω. Does the current leads or lags the voltage? Calculate the phase difference between 

the current and the voltage. 

45. An equilateral prism is made of glass of unknown refractive index. A parallel beam of light is incident 

on a face of the prism. The angle of minimum deviation is 40º. Find the refractive index of the material 

of the prism. If the prism is placed in water of refractive index 1.33, find the new angle of minimum 

deviation of a parallel beam of light. 
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PART – E 

(For Visually Challenged Students only)  

7)  A circular conducting loop is placed in the plane of the paper to the right of a long straight  

     conductor carrying current I in the upward direction. The  direction of current induced in the  

      loop is 

     (A) clockwise if I is increasing      (B) clockwise if I is decreasing         

 (C) anti clockwise if I is increasing   (D) anti clockwise if I is constant  

43) In a Wheatstone bridge, AB = 10Ω , BC = 10Ω , CD = 5Ω and DA = 20Ω are connected in cyclic  

       order. A galvanometer of 2Ω is connected between B and D. A current of 1A enters at A and leaves the 

       network at C. Find the current through the galvanometer.  

***** 
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GOVERNMENT OF KARNATAKA 
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD 

MODEL QUESTION PAPER-2  2024-25 
II PUC - PHYSICS (33) 

Time: 3 hours.                                                       Max Marks: 70 
No of questions: 45 
General Instructions:  
1. All parts (A TO D) are compulsory. PART-E is only for visually challenged students. 
2. For Part – A questions, first written-answer will be considered for awarding marks. 
3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.  
4. Direct answers to numerical problems without relevant formula and detailed solutions will not carry  
    any marks.  

PART – A 
 I. Pick the correct option among the four given options for ALL of the following  
     questions:                                                                                                            15 × 1 = 15 

1.  ‘The total electric flux through a closed surface in air is equal to 
0

1


 times the total charge 

enclosed by that surface’. This is the statement of  

(A) Coulomb’s law in electrostatics      (B) Gauss’s law in magnetism    

(C) Gauss’s law in electrostatics    (D) Ampere’s circuital law     

2. The electric potential due to a negative point charge at a distance ‘r’ is  

(A) positive and it varies as 
2

1

r
  (B) positive and it varies as 

r

1

    

(C) negative and it varies as 
2

1

r
  (D) negative and it varies as 

r

1
 

3. Identify the WRONG statement from the following 

(A) The drift speed acquired by free electrons per unit electric field is called mobility.     

(B) The conductivity of semiconductors decreases with increase in temperature.     

(C) The conductivity of conductors decreases with increase in temperature.            

(D) Alloys are widely used in the construction of standard resistors.  

4. The physical quantities related to magnetism are listed in column I and the dimensions are listed in 

column II. Identify the correct match  

 

 

 

 

 

(A) (i) - (b), (ii) - (c), (iii) - (a)         (B) (i) - (c), (ii) - (b), (iii) - (a)     

(C) (i) - (a), (ii) - (b), (iii) - (c)              (D) (i) - (c), (ii) - (a), (iii) - (b) 

Column I Column II 

(i) Magnetic field (a) [MLT-2A-2] 

(ii) Magnetic permeability (b) [L2 A] 

(iii) Magnetic moment (c) [M T-2A-1] 
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5. The ferromagnetic material among the following is   

(A) copper                             (B) nickel     (C) lead          (D) calcium 

6. The following are the statements related to self-inductance: 

 (i) The self-inductance of a coil depends on its geometry and on the permeability of the medium  

      inside it. 

 (ii) The self-inductance is a measure of electrical inertia and opposes the change in current in the  

       coil.  

(A) Both the statements are wrong    (B) Only statement (i) is correct     

(C) Both the statements are correct    (D) Only statement (ii) is correct 

7. In a transformer, NP and NS are the number of turns present in its primary and secondary coils 

respectively. The transformer is said to be a step-up transformer if   

(A) NP < NS    (B) NP > NS    (C) NP = NS    (D) NP >> NS 

8. The expression for displacement current id is  

(A) id = 
dt

d E2
0

   (B) id = 
dt

d
 E

00

        (C) id = 
dt

d
 E

0

  (D) id = 
dt

d E
0

  

9. Identify the statement which is true for a compound microscope from the following.   

(A) Its objective is a convex lens of greater aperture.      

(B) Its eyepiece is a convex lens of smaller aperture.  

(C) The image formed by its objective is real and inverted.   

(D) Its eyepiece produces the final image, which is virtual and diminished. 

10. Diffraction effect is exhibited by ________ .  

(A) only sound waves          (B) only light waves    

     (C) only matter waves     (D) all types of waves 

11. In photoelectric effect experiment if only the frequency of incident radiation is increased, then 

 (A) the maximum kinetic energy of photoelectrons decreases.   (B) the stopping potential increases.        

 (C) the photoelectric current increases.                    (D) the photoelectric current decreases.  

12. The impact parameter is minimum in alpha (α) - scattering experiment for the scattering angle of  

(A) 1800      (B) 00           (C) 1200         (D) 900 

13. The standing wave pattern of matter waves associated with an electron revolving in a stable orbit 

is shown in the diagram. The principal quantum number (n) and radius (rn) of 

the orbit  are respectively   

(A) 8 and 

4

     (B) 4 and 

4

 

    (C) 8 and 

2

       (D) 4 and 

2

  

14. The radioactive decay in which very high energy photons are emitted is called __________.  

(A) gamma decay    (B) alpha decay  (C) negative β decay    (D) positive β
 
decay   

15. When a forward bias is applied to a p-n junction, it  

(A) raises the potential barrier.    (B) reduces the majority carrier current to zero.  

(C) lowers the potential barrier.    (D) raises the width of depletion region. 



II PU PHYSICS MODEL PAPER-2  24-25 Page 3 
 

II. Fill in the blanks by choosing appropriate answer given in the bracket for ALL  

     the following questions:                                      5 × 1 = 5  

             (zero, paramagnetic, transverse, ac generator, one, diamagnetic)  

16. The magnetic susceptibility is negative for ____________ materials. 

17. The device which works on the principle of electromagnetic induction is _______________.  

18. The power factor of an AC circuit containing pure resistor is __________. 

19. The light waves are __________ in nature.  

20. The charge of a photon is __________.  

PART – B 
III. Answer any FIVE of the following questions:             5 × 2 = 10  
21. ‘The charges are additive in nature’. Explain. 

22. What is an equipotential surface? What will be the shape of equipotential surfaces corresponding to a 

single point charge?  

23. Give any two differences between current and current density. 

24. A moving coil galvanometer gives a deflection of 10 divisions when 200 µA of current is passed 

through it. Find the current sensitivity of the galvanometer. 

25. State Faraday’s law and Lenz’s law of electromagnetic induction. 

26. Name the electromagnetic waves used for the following applications. 

a)  The radar systems used in aircraft navigation.  

b) The remote switches of household electronic systems such as TV. 

27. How is total energy of an electron revolving in an orbit of hydrogen atom related to the principal 

quantum number of the orbit? What is the significance of the negative sign in the expression for total 

energy of electron in a hydrogen atom?  

28. What are intrinsic and extrinsic semiconductors? 

PART – C 

IV. Answer any FIVE of the following questions:            5 × 3 = 15  

29. What is an electric dipole? Define electric dipole moment. Give its direction. 

30. What is a capacitor? Mention any two factors on which the capacitance of a parallel plate capacitor 

depends. 

31. Derive an expression for angular frequency of revolution for a charged particle moving perpendicular to 

a uniform magnetic field.  

32. Mention any three properties of magnetic field lines. 

33. A horizontal straight wire 10 m long is falling with a speed of 5.0 m s–1, at right angles to a magnetic 

field, 0.30 × 10–4 Wbm–2. Find the instantaneous value of the emf induced in the wire. 
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34. Derive the relation between radius of curvature and focal length in case of a concave mirror.  

35. Give Einstein’s explanation of photoelectric effect and write Einstein’s photoelectric equation. 

36. Define ‘binding energy’ and ‘mass defect’. Write the relation between them. 

PART – D 

V. Answer any THREE of the following questions:              3 × 5 = 15 

37. a) Obtain an expression for potential energy of an electric dipole placed in a uniform electric field. (3) 

b) Define energy density of a charged capacitor. How is the energy density related to electric field  

    present between the plates of capacitor?                                                                                              (2)  

38. Derive an expression for effective emf and effective internal resistance of two cells of different emfs 

and internal resistances connected in parallel.  

39. Derive an expression for force per unit length on two infinitely long thin parallel straight conductors 

carrying currents and hence define ‘ampere’.                                                                                

40. a) What is a wavefront?                                                                                                                      (1) 

b) Explain the refraction of a parallel plane wave through a thin prism with a neat diagram.            (2) 

b) Give any two differences between constructive and destructive interferences of light.                  (2) 

41. What is a half-wave rectifier? Explain the working of a half-wave rectifier using neat circuit diagram. 

Also draw input-output waveforms corresponding to it.                    

VI. Answer any TWO of the following questions:             2 × 5 = 10  

42. Two point charges of +4 nC and +8 nC are placed at the points A and B respectively separated by a 

distance 0.2 m in air. Find the magnitude of the resultant electric field at the midpoint ‘O’ of the line 

joining A and B. What will be the magnitude of resultant electric field at ‘O’ if +4 nC is replaced by 

another +8 nC charge? 

43. Find the currents I1 and I2 in the given electrical network.  

 

 

 

 

 

 

44. A series LCR circuit contains a pure inductor of inductance 5 H, a capacitor of capacitance 20 µF and 

resistor of resistance 40 Ω. If the AC source of 200 V, 50 Hz is present in the circuit, find the 

impedance. Also find the resonant frequency of the circuit.        

45. An object is placed at a distance 0.3 m from a convex lens of focal length 0.2 m. Find the position and 

nature of the image formed. Also find the distance through which the object should be moved to get an 

image of linear magnification ‘-1’.  
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PART – E 

(For Visually Challenged Students only)  

13)  The standing wave pattern of matter waves associated with an electron revolving in a stable 

       orbit is containing 4 complete waves. The principal quantum number (n) and radius (rn) of the  

         orbit  are respectively   

     (A) 8 and 

4

     (B) 4 and 

4

    (C) 8 and 

2

       (D) 4 and 

2

 

  43) The positive terminals of two cells of emfs 4 V and 2 V with internal resistances 2 Ω and 1 Ω are  

          connected by a uniform wire of resistance 12 Ω. Their negative terminals are connected by a second  

          uniform wire of resistance 8 Ω. The mid points of these two wires are connected by a third uniform 

          wire of resistance 10 Ω. Find the current through 4 V cell.   

&&&& 
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GOVERNMENT OF KARNATAKA 
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD 

   MODEL QUESTION PAPER – 3       2024 – 25   

II PUC – PHYSICS (33) 

  Time: 3 hours    Max Marks: 70          No. of  questions : 45 

GENERAL INSTRUCTIONS: 

1. All PARTS (A to D) are compulsory. PART-E is only for visually challenged students. 

2. For PART – A questions, first written-answer will be considered for awarding marks. 

3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.  

4. Direct answers to numerical problems without relevant formula and detailed solution will not carry  

    any marks.  

PART – A 

   I. Pick the correct option among the four given options for ALL of the following questions:     15 × 1 = 15 

1. The SI unit of surface charge density is __________ . 

 (A) C m–1        (B) C m–2                (C) C m–3         (D)  kg m–3          

2. The values of electric field (E) and electric potential (V) at any point on the equatorial plane of an electric 

dipole are such that  

 (A)  E = 0, V = 0   (B) E = 0, V ≠ 0
           

(C) E ≠ 0, V = 0          (D) E ≠ 0, V ≠ 0 

3.  If the potential difference across a capacitor is doubled, then the energy stored in it  

 (A) is doubled   (B) is quadrupled           (C) is halved         (D) remains same 

4. A wire has a non-uniform cross-sectional area as shown in the figure. A steady current I flows through  

it. Which one of the following statements is correct? 

 (A) The drift speed of electron is constant. 

 (B) The drift speed of electron increases while moving from A to B. 

 (C) The drift speed of electron decreases while moving from A to B. 

 (D) The drift speed of electron varies randomly. 

5.  A charged particle of charge q is moving in a uniform magnetic field. The angle between the velocity(v) 

of the charged particle and magnetic field(B) is . The trajectory of the charged particle varies with 

angle . Match the following table by choosing the appropriate trajectory traced by the charged particle 

for different possible values of angle . 

 

 

 

 
 
   (A) (i) – (a) , (ii) – (b), (iii) – (c)        (B) (i) – (b) , (ii) – (c), (iii) – (a)   

   (C) (i) – (b) , (ii) – (a), (iii) – (c)     (D) (i) – (c) , (ii) – (b), (iii) – (a)  

Angle Trajectory 

 (i)   = 0o (a) circle 

(ii)   = 45o (b) straight line 

(iii)  = 90o (c) helix 
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6. Below are the two statements related to magnetic flux and magnetic field lines. 

Statement-I : The net magnetic flux through any closed surface is zero. 

Statement-II: The number of magnetic field lines leaving the surface is balanced by the number of lines  

                         entering it. 

(A) Both the statements I and II are correct and II is the correct explanation for I. 

(B) Both the statements I and II are correct and II is not the correct explanation for I.                   

(C) Statement I is wrong but the statement II is correct. 

(D) Statement I is correct but the statement II is wrong. 

7. The polarity of induced emf in a coil is given by _________ 

(A) Lenz’s law    (B) Faraday’s law  (C) Gauss’s law in magnetism         (D) Ampere’s circuital law 

8. In a transformer, the windings of the primary and secondary coils are wound one over the other to 

reduce the energy loss due to   _________ 

(A)  flux leakage        (B) resistance of the windings           (C)  eddy currents          (D) hysteresis 

9. The electromagnetic waves suitable for RADAR systems used in aircraft navigation are  

(A) Gamma rays   (B) Ultraviolet rays                  (C) Microwaves      (D) Infrared waves  

10. A ray of light is incident on glass-air interface at an angle greater than the critical angle for the pair 

of media. Then the ray undergoes    

(A) refraction only      (B) partial reflection and partial refraction   

(C) total internal reflection    (D) grazes the surface at the interface of the two media. 

11. To observe sustained interference pattern on a screen placed at a suitable distance in Young’s double 

slit experiment, which of the following condition/s is/are necessary? 

    (a) Sources of light should be coherent.           

    (b) Sources of light should be narrow. 

    (c) Sources of light should be very close.  

    (A) only (a)                        (B) both (a) and (b)        (C) both (b) and (c)              (D) all (a), (b) and (c)  

12. The de Broglie wavelength of a moving particle is independent of __________ of the particle. 

   (A) charge      (B) mass                    (C) speed                          (D) momentum 

13.  For an electron revolving around the nucleus, 

(A) kinetic energy and potential energy are positive, total energy is negative.   

(B) kinetic energy is positive, potential energy and total energy are negative.      

(C) potential energy is negative, kinetic energy and total energy are positive.       

(D) kinetic energy and potential energy are negative, total energy is positive.   

14. The ratio of nuclear densities of  27
13Al and  64

29Cu is   

   (A) 1 : 1             (B) 3 : 4    (C) 13 : 29   (D)  27 : 64     

15. The energy band gap in conductor, insulator and semiconductor are respectively E1  ,  E2 and E3.              

The relation between them is   

  (A) E1  = E2 = E3                 (B) E1  < E2 < E3  (C) E1  > E2 >  E3     (D) E1  < E3 < E2 

II. Fill in the blanks by choosing appropriate answer given in the bracket for ALL of the   

      following questions:                                                   5 × 1 = 5            

      (mutual induction,   inductance,   diffraction,   magnification,   quantisation,  interference)  

16. One of the basic properties of electric charge is ______________. 

17. The ratio of the magnetic flux-linkage to the current in a coil is called ______________. 

18. The principle of working of a transformer is ______________. 

19. A microscope is used to produce large _____________ of small objects. 

20. The phenomenon of bending of light around the edges of an obstacle is called  ____________. 
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PART – B 

III. Answer any FIVE of the following questions:                          5 × 2 = 10  

21. Name the two factors on which the resistance of a metallic wire depends. 

22. When does a current carrying conductor placed in a uniform magnetic field experience 

(i) maximum force and (ii) minimum force? 

23. Define “magnetisation of a sample”. How is it related to magnetic intensity? 

24. A boy peddles a stationary bicycle. The pedals of the bicycle are attached to a coil of 100 turns, each turn of 

area 0.20 m2. The coil rotates at 6 rotations per second and it is placed in a uniform magnetic field of 0.01 T 

perpendicular to the axis of rotation of the coil. Calculate the maximum value of emf generated in the coil. 

25. What is displacement current? Give the expression for it. 

26. Mention two uses of polaroids. 

27. Write two limitations of Bohr’s atom model. 

28. How can a semiconductor diode be forward biased? What happens to the width of the depletion region when 

forward bias voltage is increased? 

PART – C 

IV. Answer any FIVE of the following questions:                  5 × 3 = 15  

29. Derive the expression for the torque on an electric dipole placed in a uniform electric field. 

30. Give three results of electrostatics of conductors. 

31. State and explain Biot-Savart’s law with a suitable diagram. 

32. Write the three differences between diamagnetic and ferromagnetic materials. 

33. Derive the expression for motional emf induced in a straight conductor moving perpendicular to uniform 

magnetic field. 

34. A small candle is placed at a distance of 20 cm in front of a concave mirror of radius of curvature 30 cm.  

At what distance from the mirror should a screen be placed in order to obtain a sharp image?  

What is the nature of the image? 

35. Using Huygen’s principle, show that the angle of reflection is equal to the angle of incidence when a plane 

wavefront is reflected by a plane surface. 

36. Write the three features of nuclear force. 

PART – D 

V. Answer any THREE of the following questions:                  3 × 5 = 15 

37. State Gauss’s law in electrostatics. Derive an expression for the electric field at a point due to an infinitely 

long thin uniformly charged straight wire using Gauss's law. 

38. Arrive at the balance condition of Wheatstone bridge using Kirchhoff’s rules. 

39. What is the principle behind the working of a moving coil galvanometer? With the help of a neat labelled 

diagram, obtain the expression for the angular deflection produced in moving coil galvanometer.  

40. Derive the expression for refractive index of the material of the prism in terms of angle of minimum deviation 

and angle of the prism. 

41. (a) Write three differences between intrinsic semiconductor and extrinsic semiconductor.                (3)  

(b) Draw the energy band diagrams of (i) n-type and (ii) p-type semiconductors at temperature T > 0 K   (2)    
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VI. Answer any TWO of the following questions:                   2 × 5 = 10  

42. Three capacitors of capacitances 2F, 3F, 6F are connected in series.  

(a) Determine the effective capacitance of the combination. 

(b) Find the potential difference across 6F capacitor if the combination is connected to a 60 V supply. 

43. For copper, the number density of free electrons is 8.5  1028 m–3 and resistivity is 1.7  10–8 Ω m.                     

Calculate the conductivity of copper and relaxation time of free electrons in copper.   

Take the mass of electron = 9.1 10–31 kg  and e = 1.6  10–19 C. 

44. A resistor of 50 Ω, a pure inductor of 250mH and a capacitor are in series in a circuit containing an AC 

source of 220 V, 50 Hz. In the circuit, current leads the voltage by 60o. Find the capacitance of the capacitor. 

45. When light of wavelength 400 nm is incident on a photosensitive surface, the stopping potential for the 

photoelectrons emitted is found to be 0.96 V.  When light of wavelength 500 nm is incident on the same 

photosensitive surface, the stopping potential is found to be 0.34 V. Calculate the Planck’s constant.          

Given:  speed of light in vacuum is 3  108 m s–1 and e = 1.6  10–19 C. 

 

 

 

PART – E 

(FOR VISUALLY CHALLENGED STUDENTS ONLY) 

 

4. A wire has a non-uniform cross-sectional area in which end A of the wire has smaller 

area than that of end B.  A steady current I flows through it. Which one of the following 

statements is correct? 

 (A) The drift speed of electron is constant. 

 (B) The drift speed of electron increases while moving from A to B. 

 (C) The drift speed of electron decreases while moving from A to B. 

 (D) The drift speed of electron varies randomly. 
 

 

*********** 
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  :	

1.	�   (A  D) .  - E     
 .

2.	�  - A        
.

3.	�    //    
 .

4.	�          
 .

 -  - AA

I.	          .
(15 × 1 = 15)

	 1)	�     

		  a) 	 b) 
		  c) +e			   d) –e

	 2)	�    ‘’  .
		  a)     	

		  b)        
		  c)     
		  d) �        

 .
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	 3)	     _______

		  a) 		  b)  

		  c) 	 	 d) 

	 4)	�  I :        
    .

		�   II :       
 .

		     .

		  a)   I  II .

	 	 b)   I  II .

		  c)  I  .

		  d)  II  .

	 5)	�   ‘m’        ‘B’ 
  ‘θ’      _______ .

		  a) +mB sinθ	 	 b) –mB sinθ

		  c) +mB cosθ	 	 d) –mB cosθ

	 6)	�         .

		  a)  

		  b)  

		  c)   

		  d)   
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	 7)	�          

V     .  ,

		

V

		  a)   		

		  b)   

		  c)    

		  d)     

	 8)	�         

 _______ .

		  a) +1			   b) –1

		  c) 0			   d) ∞∞

	 9)	�          
?

		  a) -,  ,  

		  b)  , -,  

		  c)  ,  , -

		  d) -,  ,  
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	 10)	�          
      ,

		  a)    

		  b)   

		  c)   

		  d)  

	 11)	�          
_______ .

		  a) π/2			   b) π

		  c) 2π	 		  d) 3π

	 12)	�        ‘h’  ‘e’ ,   
,   (V0)   (γ)    
  _______ .

		  a) h/e			   b) e/h

		  c) e			   d) h

	 13)	� -     ?

		  a) ..   	

		  b)    

	 	 c)  -  	

		  d)       

	 14)	   (R),   (A)     

		  a) R αα A2	 	 b) R αα A1/2

	 	 c) R αα A3		  d) R αα A1/3
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	 15)	�  - I   - II      Eg  .  
 .

 - I  - II

(i)  (p) Eg > 3eV

(ii)  (q) Eg < 3eV

(iii)  (r) Eg = 0

		  a) (i) – (q); (ii) – (r); (iii) – (p)	 b) (i) – (r); (ii) – (p); (iii) – (q)

		  c) (i) – (p); (ii) – (r); (iii) – (q)	 d) (i) – (r); (ii) – (q); (iii) – (p)

II.	�            
:� (5 × 1 = 5)

	 	� ( ,  ,   , , , 
)

	 16)	�    ______ .

	 17)	�     ______ .

	 18)	�           
 ______.

	 19)	�        ______.

	 20)	�   ,   ,   _____ 

 .

 - BB
III.	      :� (5 × 2 = 10)

	 21)	�     . 

	 22)	�          
.

		  i) �		  ii) �
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	 23)	�   ?   .

	 24)	�     2A  0  0.1 s  . 

      20V ,   

 -   .

	 25)	     .

	 26)	�   .   .

	 27)	�        

.

	 28)	�       ?

 - C

IV.	      .	 (5 × 3 = 15)

	 29)	�      .

	 30)	�        

 .

	 31)	�   10cm     50   10A 

 ,     0.80 T   

  30°  .     
 .

	 32)	       .

	 33)	�         

  .

	 34)	�      .

	 35)	�      .

	 36)	�     .
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 - DD

V.	      .	 (3 × 5 = 15)

	 37)	�    .      

    .

	 38)	�   ,     
.

	 39)	�           

  .

	 40)	� a)	�      .� (2)

			  b)	�   ,      

     .� (3)

	 41)	� a)	�    ?� (1)

			  b)	�           

.					     (3)

			  c)	�      -    .� (1)

VI.       :� (2 × 5 = 10)

	 42)	� 2µC  3µC     0.2m   ABC 

  A  B  .  C   

   .

	 43)	�   ,      2Ω 

   0.5A     . 

         .

	 44)	� 100Ω , 200 mH   100 µF  220 V, 50 Hz  

  .  (i)   (ii)    
.
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	 45)	�    ()    40° .   

 60°      .  

  1.33        

 .

 – EE

(    )

	 7)	�           

V  .    . ,  

		  a)   .		

		  b)   .

		  c)    .

		  d)     .
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(English Version)

General Instructions : 

1.	� All parts from (A to D) are compulsory. PART – E is only for Visually-Challenged 

Students.

2.	� For PART – A questions, first written answers will be considered for awarding marks.

3.	� Answers without relevant diagram / figure / circuit wherever necessary will not carry 

any marks.

4.	� Direct answers to numerical problems without relevant formula and detailed solutions 

will not carry any marks.

PART – A

I.	 Pick the correct option among the four given options for all of the following questions: 

� (15 × 1 = 15)

	 1)	� The total charge of an electric dipole is

		  a) Infinity		  b) Zero

		  c) +e			   d) –e

	 2)	� Identify the 'WRONG' statement regarding electrostatics of conductors.

		  a) Electric field inside a charged conductor is zero

		  b) There is no excess charge inside a charged conductor

		  c) Electric potential is constant throughout the volume of a conductor

		  d) Electric field is tangential at all points on the surface of a charged conductor

	 3)	 The magnitude of drift velocity per unit electric field is called ______

		  a) mobility		  b) current density

		  c) resistivity		  d) conductivity
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	 4)	� Statement I: �A galvanometer is converted into an ammeter by connecting a resistor 

of low resistance in parallel with it.

		  Statement II: �The voltage sensitivity of a galvanometer depends on number of turns 

of the coil.

		  Pick the correct answer:

		  a) Both statements I and II are correct

		  b) Both statements I and II are wrong

		  c) Only statement I is correct

		  d) Only statement II is correct

	 5)	� A small compass needle of magnetic dipole moment 'm' is placed in uniform 

magnetic field 'B' at an angle θ, then the magnetic potential energy of the needle is

		  a) �+mB sinθ	 	

		  b) �–mB sinθ

		  c) +mB cosθ		

		  d) –mB cosθ

	 6)	� The Polarity of induced emf is given by

		  a) Faraday's law

		  b) Lenz's law

		  c) Gauss's law in magnetostatics

		  d) Ampere's circuital law
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	 7)	� A rectangular loop is moving out of a uniform magnetic field region to a field-free 

region with constant velocity V  as shown in figure. Then, in the coil

		

V

		  a) No emf is induced

		  b) No current is induced

		  c) Constant emf is induced

		  d) Varying emf is induced

	 8)	 In purely inductive ac circuit, the power factor is

		  a) +1				    b) –1

		  c) 0				    d) ∞∞

	 9)	� In which of the following sequence, does electromagnetic waves are arranged in 

increasing order of wavelength?

		  a) X-rays, ultraviolet rays, microwaves

		  b) Ultraviolet rays, X-rays, microwaves

		  c) Microwaves, Ultraviolet rays, X-rays

		  d) X-rays, Microwaves, Ultraviolet rays
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	 10)	� A ray of light travelling from denser to rarer medium undergoes total internal 

reflection when

		  a) angle of incidence is less than critical angle

		  b) angle of incidence is greater than critical angle

		  c) angle of incidence is equal to critical angle

		  d) angle of incidence is zero

	 11)	� For which one of the following phase difference between two coherent light waves, 

the constructive interference takes place?

		  a) π / 2			   b) π

		  c) 2π	 	 	 d) 3π

	 12)	� If Planck's constant and basic unit of electric charge are 'h' and 'e' respectively, then 

in photoelectric effect, the graph between stopping potential (V0) and frequency (γ)

is a straight line with slope equal to _______.

		  a) h/e	

		  b) e/h

		  c) e	

		  d) h

	 13)	� de Broglie hypothesis provides an explanation for

		  a) J. J. Thomson's atomic model

		  b) Rutherford's nuclear model of atom

		  c) Geiger-Marsden experiment

		  d) Bohr's second postulate of quantization of angular momentum
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	 14)	 The nuclear radius 'R' depends on mass number 'A' as

		  a) R αα A2

		  b) R αα A1/2

	 	 c) R αα A3

	 	 d) R αα A1/3

	 15)	� The List – I and List – II respectively represent materials and energy band gap Eg. 

Identify the correct match.

List – I List – II
(i) Conductors (p) Eg > 3eV

(ii) Insulators (q) Eg < 3eV

(iii) Semiconductors (r) Eg = 0

		  a) (i) – (q); (ii) – (r); (iii) – (p)	 b) (i) – (r); (ii) – (p); (iii) – (q)

		  c) (i) – (p); (ii) – (r); (iii) – (q)	 d) (i) – (r); (ii) – (q); (iii) – (p)

II.	� Fill in the blanks by choosing appropriate answer given in the bracket for all the 

following questions:� (5 × 1 = 5)

	 [ �magnetic flux, magnetic susceptibility, electric dipole moment, greater than, photon, 

half of ]

	 16)	� Polar molecules have permanent _______.

	 17)	 The _____ through any closed surface is zero.

	 18)	� In step-up transformer, the number of turns in secondary coil is _____ the number 

of turns in primary coil.

	 19)	� The intensity of light coming out of a single polaroid is _____ the incident intensity.

	 20)	� In interaction of radiation with matter, radiation behaves as if it is made up of packet 

of energy called ______.
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PART – B

III.	 Answer any five of the following questions:� (5 × 2 = 10)

	 21)	 State and explain Coulomb's law in electrostatics.

	 22)	� Graphically represent the variation of resistivity with absolute temperature for the 

following materials.

		  (i) Copper

		  (ii) Semi conductor

	 23)	� What is Lorentz force? Write the expression for it.

	 24)	� The current in a coil falls from 2A to 0 in time 0.1s. If an average emf of 20V is 

induced in this coil, then calculate its self-inductance.

	 25)	 Give any two uses of infrared waves.

	 26)	 Define power of a lens. Write its SI unit.

	 27)	 Write two advantages of reflecting telescope over refracting telescope.

	 28)	 On which factors does the conductivity of extrinsic semiconductor depend?

PART – C

IV.	 Answer any five of the following questions:� (5 × 3 = 15)

	 29)	 Write three properties of electric field lines.

	 30)	� Obtain an expression for effective capacitance of two capacitors connected in 

parallel.

	 31)	� A square coil of side 10 cm, 50 turns, carrying a current of 10A is placed in uniform 

magnetic field of 0.80 T in such a way that, the normal drawn to the plane of the 

coil makes an angle 30° with the direction of magnetic field. Find the magnitude of 

torque experienced by the coil.
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	 32)	 Distinguish between diamagnetic and paramagnetic materials.

	 33)	� Derive the expression for motional emf induced in a straight conductor moving 

perpendicular to the uniform magnetic field.

	 34)	 Write three experimental observations of photoelectric effect.

	 35)	 State the three postulates of Bohr's atomic model.

	 36)	 Mention the characteristic features of nuclear force.

PART – D

V.	 Answer any three of the following questions:� (3 × 5 = 15)

	 37)	� Define electrostatic potential. Obtain an expression for electrostatic potential at a 

point due to an isolated point charge.

	 38)	 Using Kirchhoff's laws, arrive at the balancing condition of the Wheatstone bridge.

	 39)	� Derive an expression for magnetic field at a point on the axis of a circular  

current loop.

	 40)	 a)	� State Huygen's principle of wavefronts.� (2)

		  b)	� Using Huygen's principle, show that the angle of incidence is equal to the 

angle of reflection, when a plane wavefront is reflected by a plane surface.�(3)

	 41)	� a) What is full-wave rectifier?� (1)

		  �b) Explain the working of a full-wave rectifier using neat circuit diagram.� (3)

		  c) Draw input-output waveforms of full-wave rectifier.� (1)
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VI.	 Answer any two of the following questions:� (2 × 5 = 10)

	 42)	� Two-point charges 2µC and 3µC are placed at the two corners A and B of an 

equilateral triangle ABC of side 0.2 m. Calculate the magnitude of resultant electric 

field at the corner C of that triangle.

	 43)	� Two identical cells either connected in series or in parallel combination give the 

same value of current 0.5A through an external resistor of resistance 2Ω. Find the 

emf and internal resistance of each cell.

	 44)	� A resistor of 100 Ω, an inductor of 200 mH and a capacitor of 100 µF are connected 

in series to a 220V, 50 Hz ac source. Calculate (i) impedance and (ii) current in the 

circuit.

	 45)	� The angle of minimum deviation produced in a glass prism is 40°. Calculate the 

refractive index of the material of the prism, if the refracting angle of prism is 60°. 

Also calculate the new angle of minimum deviation when the prism is immersed in 

water of refractive index 1.33.

PART – E

(For Visually Challenged students only)

7.	� A rectangular loop is moving out of a uniform magnetic field region to a field – free 

region with constant velocity V . Here the magnetic field direction is perpendicular to 

the plane of the loop. Then, in the coil

	 a) No emf is induced

	 b) No current is induced

	 c) Constant emf is induced

	 d) Varying emf is induced

_____________
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I. F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ J¯èÁ ¥Àæ±ÉßUÀ½UÉ £Á®ÄÌ DAiÉÄÌUÀ¼À°è ¸ÀÆPÀÛªÁzÀÄzÀ£ÀÄß Dj¹ 
§gÉ¬Äj.     (15 × 1 = 15) 

  1) 1q  JA§ MAzÀÄ ©AzÀÄ DªÉÃ±ÀªÀÅ 2q  JA§ ©AzÀÄ DªÉÃ±À¢AzÀ ¹ÜgÀ 

zÀÆgÀzÀ°èj¹zÁUÀ F  JA§ §®ªÀ£ÀÄß 2q  ªÉÄÃ¯É ¥ÀæAiÉÆÃV¸ÀÄvÀÛzÉ.  

3q  JA§ E£ÉÆßAzÀÄ ©AzÀÄ DªÉÃ±ÀªÀ£ÀÄß 2q  §½ vÀAzÀgÉ, 2q  ªÉÄÃ¯É  

1q  ¥ÀæAiÉÆÃV¸ÀÄªÀ §®ªÀÅ : 

a) ºÉZÁÑUÀÄvÀÛzÉ  

b) PÀrªÉÄAiÀiÁUÀÄvÀÛzÉ 

   c) ºÉZÁÑUÀ§ºÀÄzÀÄ CxÀªÁ PÀrªÉÄAiÀiÁUÀ§ºÀÄzÀÄ 

   d) §zÀ¯ÁUÀÄªÀÅ¢®è 

  2) MAzÀÄ ©AzÀÄ DªÉÃ±ÀzÀ ¸ÀªÀÄ «¨sÀªÀ ªÉÄÃ¯Éä ÊUÀ¼ÀÄ ——————— 

DPÁgÀªÀ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ. 

a) UÉÆÃ½ÃAiÀÄ b) ¸ÀªÀÄvÀ® 

   c) ¹°AqÀgï d) ±ÀAR 

  3) MAzÀÄ ¯ÉÆÃºÀzÀ vÀAwAiÀÄ gÉÆÃzsÀvÉAiÀÄÄ F PÉ¼ÀPÀAqÀ AiÀiÁªÀ CA±ÀzÀ 
ªÉÄÃ¯É CªÀ®A©vÀªÁVzÉ? 

a) vÀAwAiÀÄ CqÀØ PÉÆAiÀÄÝ «¹ÛÃtð  

b) vÀAwAiÀÄ GzÀÝ  

   c) vÀAwAiÀÄ ¥ÀzÁxÀðzÀ ®PëÀt 

   d) vÀAwAiÀÄ UÁvÀæ 
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  4) PÉ¼ÀV£À PÉÆÃµÀÖPÀzÀ°è ««zsÀ «zÀÄåvÀàçªÁºÀ ¹ÜwUÀ½AzÀ GAmÁUÀÄªÀ 
PÁAvÀPÉëÃvÀæUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁqÀ¯ÁVzÉ. ¥ÀnÖ - I «zÀÄåvÀàçªÁºÀ ¹ÜwUÀ¼À£ÀÆß 
ºÁUÀÆ ¥ÀnÖ - II PÁAvÀPÉëÃvÀæzÀ UÀtÂvÉÆÃQÛUÀ¼À£ÀÆß vÉÆÃj¸ÀÄwÛªÉ. 
¸ÀAPÉÃvÀUÀ½UÉ ¸ÁªÀiÁ£ÀåªÁzÀ CxÀðUÀ½ªÉ. 

    ¥ÀnÖ - I             ¥ÀnÖ - II 

   i) C£ÀAvÀ £ÉÃgÀ «zÀÄåvïªÁºÀPÀ  p) nIB 0μ=   
    vÀAw¬ÄAzÀ r  zÀÆgÀzÀ°è 

   ii) r  wædå«gÀÄªÀ ªÀÈvÁÛPÁgÀzÀ    q) 
r
IB

2
0μ=   

    «zÀÄåvÀàçªÁ»vÀ PÀÄtÂPÉAiÀÄ  
   PÉÃAzÀæzÀ°è  

   iii) «zÀÄåvÀàçªÁ»vÀ ¸ÉÆ¯É£ÁAiÀiïØ£À  r) 
r
IB

π
μ
2

0=   

    ªÀÄzsÀåzÀ°è 

¥ÀnÖ - I gÀ°è£À «zÀÄåvÀàçªÁºÀ ¹ÜwUÀ¼ÀÄ GvÀàwÛUÉÆ½¸ÀÄªÀ PÁAvÀPÉëÃvÀæUÀ¼À£ÀÄß 
¥ÀnÖ - II gÀ eÉÆvÉUÉ ºÉÆA¢¹. 

   a) (i) – (p), (ii) – (q), (iii) – (r)  
   b) (i)  – (r), (ii) – (q), (iii) – (p) 
  c) (i) – (r), (ii) – (p), (iii) – (q) 
   d) (i) – (q), (ii) – (r), (iii) – (p) 

  5) `AiÀiÁªÀÅzÉÃ ªÀÄÄaÑzÀ ªÉÄÃ¯Éä Ê ªÀÄÆ®PÀ ºÀjAiÀÄÄªÀ ¤ªÀé¼À PÁAwÃAiÀÄ 
C©üªÁºÀªÀÅ ¸ÉÆ£ÉßAiÀiÁVgÀÄvÀÛzÉ’. F ¤AiÀÄªÀÄªÀ£ÀÄß _____________ 
JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. 

a) ¸ÁÜ¬Ä «zÀÄåvï«eÕÁ£ÀzÀ°è£À UÁ¸ï£À ¤AiÀÄªÀÄ  

b) PÁAwÃAiÀÄvÉAiÀÄ UÁ¸ï£À ¤AiÀÄªÀÄ 

   c) DA¦AiÀÄgï£À ªÀÈwÛÃAiÀÄ ¤AiÀÄªÀÄ  

   d) ¥sÁågÀqÉAiÀÄ «zÀÄåvïPÁAwÃAiÀÄ ¥ÉæÃgÀuÉAiÀÄ ¤AiÀÄªÀÄ  
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  6) PÉ¼ÀV£À F JgÀqÀÄ ºÉÃ½PÉUÀ¼À£ÀÄß UÀªÀÄ¤¹ : 
ºÉÃ½PÉ 1 :  J.¹. «zÀÄåvïd£ÀPÀªÀÅ «zÀÄåvïPÁAwÃAiÀÄ ¥ÉæÃgÀuÉ vÀvÀézÀ ¥ÀæPÁgÀ 

PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛzÉ. 

   ºÉÃ½PÉ 2 : J.¹. «zÀÄåvïd£ÀPÀzÀ°è ¸ÀÄgÀÄ½AiÀÄÄ KPÀgÀÆ¥ÀzÀ PÁAvÀPÉëÃvÀæzÀ°è 
ZÀQæÃAiÀÄ ZÀ®£ÉAiÀÄ°ègÀÄªÀÅzÀjAzÀ PÁAwÃAiÀÄ C©üªÁºÀªÀÅ 
§zÀ¯ÁV ¸ÀÄgÀÄ½AiÀÄ°è «zÀÄåvïZÁ®PÀ §®ªÀÅ 
¥ÉæÃjvÀªÁUÀÄvÀÛzÉ. 

   ªÉÄÃ°£À JgÀqÀÄ ºÉÃ½PÉUÀ¼À°è : 
a) JgÀqÀÆ ºÉÃ½PÉUÀ¼ÀÄ ¸ÀjAiÀiÁVªÉ 
b) JgÀqÀÆ ºÉÃ½PÉUÀ¼ÀÄ vÀ¥ÁàVªÉ 

   c) ºÉÃ½PÉ-1 ¸ÀjAiÀiÁVzÉ ªÀÄvÀÄÛ ºÉÃ½PÉ-2 vÀ¥ÁàVzÉ 
   d) ºÉÃ½PÉ-1 vÀ¥ÁàVzÉ ªÀÄvÀÄÛ ºÉÃ½PÉ-2 ¸ÀjAiÀiÁVzÉ 

  7) MAzÀÄ ¥ÀAiÀiÁðAiÀÄPÀ «zÀÄåvÀàçªÁºÀ ªÀÄAqÀ®zÀ°è «¨sÀªÀvÉ ªÀÄvÀÄÛ 
«zÀÄåvÀàçªÁºÀUÀ¼ÀÄ ¸ÀªÀÄAiÀÄzÀ eÉÆvÉUÉ §zÀ¯ÁUÀÄwÛgÀÄªÀÅzÀ£ÀÄß PÉ¼ÀV£À avÀæzÀ°è 
vÉÆÃj¸À¯ÁVzÉ. 

 
ªÀÄAqÀ®ªÀÅ J.¹. DPÀgÀzÀ eÉÆvÉUÉ : 
a) gÉÆÃzsÀ ªÀÄvÀÄÛ zsÁgÀPÀvÉAiÀÄ ¸ÀgÀtÂ §AzsÀ ºÉÆA¢zÉ  

b) PÉÃªÀ® ¥ÉæÃgÀPÀvÉAiÀÄ£ÀÄß ºÉÆA¢zÉ 

   c) PÉÃªÀ® zsÁgÀPÀvÉAiÀÄ£ÀÄß ºÉÆA¢zÉ  
   d) gÉÆÃzsÀªÀ£ÀÄß ªÀiÁvÀæ ºÉÆA¢gÀ§ºÀÄzÀÄ CxÀªÁ ¥ÉæÃgÀPÀvÉ (L),  

zsÁgÀPÀvÉ (C) ªÀÄvÀÄÛ gÉÆÃzsÀ (R) UÀ¼À ¸ÀÆPÀÛ ¸ÀgÀtÂ §AzsÀªÀ£ÀÄß 
ºÉÆA¢gÀ§ºÀÄzÀÄ  
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  8) ¥ÀjªÀvÀðPÀzÀ PÀ©âtzÀ ¢Ar£À°è CªÁºÀPÀªÀ£ÀÄß ¯ÉÃ¦¸À¯ÁUÀÄvÀÛzÉ. EzÀÄ  

__________ EAzÀ GAmÁUÀÄªÀ ±ÀQÛ £ÀµÀÖªÀ£ÀÄß PÀrªÉÄ ªÀiÁqÀÄvÀÛzÉ. 

a) ¥sÀèPïì ¸ÉÆÃjPÉ b) ¸ÀÄgÀÄ½¸ÀÄwÛ£À gÉÆÃzsÀ 

   c) ¸ÀÄ½ «zÀÄåvÀàçªÁºÀ d) »¸ÀÖj¹¸ï 

 9) `DA¦AiÀÄgï-ªÀiÁåPïìªÉ̄ ï ¤AiÀÄªÀÄ’ ªÀ£ÀÄß F PÉ¼ÀPÀAqÀAvÉ §gÉAiÀÄÄvÁÛgÉ. 

( À̧APÉÃvÀUÀ½UÉ ¸ÁªÀiÁ£Àå CxÀðUÀ½ªÉ) : 

a)  +=
→→

dt
didlB Eφεμμ 000.  b)  +=

→→

dt
didlB Eφεμ 00.  

   c)  =
→→

idlB 0. μ  d)  −=
→→

dt
ddlE Bφ.  

 10) ¸ÀAAiÀÄÄPÀÛ ¸ÀÆPÀëöäzÀ±ÀðPÀªÀÅ ªÀÄÆr¸ÀÄªÀ MAzÀÄ £ÉÊd ªÀ¸ÀÄÛ«£À CAwªÀÄ 

©A§ªÀÅ ªÀ¸ÀÄÛ«UÉ ºÉÆÃ°¹zÁUÀ ______________ ©A§ DVgÀÄvÀÛzÉ. 

a) £ÉÊd, vÀ¯ÉPÉ¼ÀUÁzÀ, ªÀ¢üð¸À®àlÖ 

b) «ÄxÀå, £ÉÃgÀ, ªÀ¢üð¸À®àlÖ 

   c) «ÄxÀå, £ÉÃgÀ, ¸ÀAPÀÄavÀªÁzÀ 

   d) «ÄxÀå, vÀ¯ÉPÉ¼ÀUÁzÀ, ªÀ¢üð¸À®àlÖ 
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  11) ¨É¼ÀQ£À ªÀåwPÀgÀtPÉÌ ¸ÀA§A¢ü¹zÀAvÉ F PÉ¼ÀPÀAqÀ ºÉÃ½PÉUÀ¼À°è AiÀiÁªÀ 
ºÉÃ½PÉAiÀÄÄ vÀ¥ÁàVzÉ? 

a) JgÀqÀÄ ¸ÀévÀAvÀæ ¨É¼ÀQ£À DPÀgÀUÀ½AzÀ §gÀÄªÀ MAzÉÃ vÀgÀAUÁAvÀgÀzÀ 
C¯ÉUÀ¼ÀÄ ¸ÀA¸ÀPÀÛªÁVzÀÄÝ ªÀåwPÀgÀtªÀ£ÀÄß GAlÄªÀiÁqÀÄvÀÛªÉ  

b) ªÀåwPÀgÀtUÉÆ¼ÀÄîªÀ JgÀqÀÄ vÀgÀAUÀUÀ¼À £ÀqÀÄ«£À ¥ÀxÁAvÀgÀªÀÅ λn  
DVzÀÝ°è PÁAwAiÀÄÄvÀ ¦üæAeïUÀ¼ÀÄ GAmÁUÀÄªÀÅªÀÅ. (E°è n = 0, 1, 

2,.... ªÀÄvÀÄÛ λ  JAzÀgÉ ¨É¼ÀQ£À vÀgÀAUÀzÀÆgÀ)  

c) ªÀåwPÀgÀtUÉÆ¼ÀÄîªÀ JgÀqÀÄ vÀgÀAUÀUÀ¼À £ÀqÀÄ«£À ¥ÀæªÀ¸ÁÜAvÀgÀªÀÅ 
( )π12 +n  DVzÀÝ°è PÁAwgÀ»vÀ ¦üæAeïUÀ¼ÀÄ GAmÁUÀÄªÀÅªÀÅ.  
(E°è =n 0, 1, 2,.....)   

d) AiÀÄAUï£À ¢éUÀAr ¹Ã¼ÀÄ ¥ÀæAiÉÆÃUÀzÀ°è ªÀÄÆqÀÄªÀ PÁAwgÀ»vÀ ªÀÄvÀÄÛ 
PÁAwAiÀÄÄvÀ ¦üæAeïUÀ¼ÀÄ ¸ÀªÀiÁ£À CAvÀgÀzÀ°ègÀÄvÀÛªÉ. 

  12) ¤±ÀÑ® ¹Üw¬ÄAzÀ MAzÀÄ ZÉAqÀ£ÀÄß ¤¢ðµÀÖ JvÀÛgÀ¢AzÀ ©Ã½¸À¯ÁVzÉ. 
UÀÄgÀÄvÀé¢AzÀ CzÀÄ ©Ã¼ÀÄªÀ ¸ÀªÀÄAiÀÄzÀ°è CzÀgÀ r ¨ÁæVè vÀgÀAUÁAvÀgÀªÀÅ : 

a) ºÉZÁÑUÀÄvÁÛ ºÉÆÃUÀÄvÀÛzÉ 

b) PÀrªÉÄAiÀiÁUÀÄvÁÛ ºÉÆÃUÀÄvÀÛzÉ 

c) ±ÀÆ£ÀåªÁVgÀÄvÀÛzÉ 

d) ºÉZÁÑUÀ§ºÀÄzÀÄ CxÀªÁ PÀrªÉÄAiÀiÁUÀ§ºÀÄzÀÄ 

  13) gÀÄzÀgï¥sÉÇÃqïð£À α -PÀtzÀ ZÀzÀÄgÀÄ«PÉ ¥ÀæAiÉÆÃUÀzÀ°è MAzÀÄ ¤¢ðµÀÖ 
±ÀQÛAiÀÄ α -PÀtUÀ¼À£ÀÄß vÉ¼ÀÄªÁzÀ §AUÁgÀzÀ ºÁ¼ÉAiÀÄ ªÉÄÃ¯É ©Ã¼ÀÄªÀAvÉ 
ªÀiÁqÀ¯ÁUÀÄvÀÛzÉ. α -PÀtUÀ½UÉ vÁqÀtZÁgÀªÀÅ ±ÀÆ£ÀåªÁVzÁÝUÀ 
ZÀzÀÄgÀÄ«PÉAiÀÄ PÉÆÃ£ÀªÀÅ ______________ DVgÀÄvÀÛzÉ.  

a) 0=θ  b) 90=θ  

c) 180=θ    d) 45=θ  
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  14) MAzÀÄ £ÀÆåQèAiÀÄ¸ï£À°è£À ¥Àæw £ÀÆåQèAiÀÄ£ï£À §AzsÀPÀ ±ÀQÛAiÀÄÄ  
D £ÀÆåQèAiÀÄ¸ï£À _____________ AiÀÄ/zÀ C¼ÀvÉAiÀiÁVzÉ. 
a) wædå  b) zÀæªÀågÁ² 
c) UÁvÀæ    d) ¹ÜgÀvÉ 

  15) ¹°PÁ£ï£À°è£À ±ÀQÛ CAvÀgÀªÀÅ : 
a) 0.72 eV b) 1.1 eV 
c) 3 eV    d) 5 eV 

II. F PÉ¼ÀV£À J¯èÁ ¥Àæ±ÉßUÀ¼À°è ©lÖ ¸ÀÜ¼ÀªÀ£ÀÄß DªÀgÀtzÀ°è ¤ÃrgÀÄªÀ DAiÉÄÌUÀ¼À°è 
¸ÀÆPÀÛ GvÀÛgÀzÀ ªÀÄÆ®PÀ vÀÄA©j :  (5 × 1 = 5) 

  (qÀAiÀiÁPÁAwÃAiÀÄ, ¥sÉgÉÆÃPÁAwÃAiÀÄ, PëÀtªÀiÁvÀæzÀ°è ¸ÀA¨sÀ«¸ÀÄªÀ, CqÀØ, §®, 
s̈ÁæªÀÄPÀ) 

  16) KPÀgÀÆ¥À ¨ÁºÀå «zÀÄåvïPÉëÃvÀæzÀ°èj¹zÀ MAzÀÄ ¢ézsÀÄæªÀªÀÅ ¤ªÀé¼À  
_______________ ªÀ£ÀÄß C£ÀÄ¨sÀ«¸ÀÄvÀÛzÉ. 

  17) ¤ÃgÀÄ _______________ jÃwAiÀÄ ªÀ¸ÀÄÛ«UÉ MAzÀÄ GzÁºÀgÀuÉAiÀiÁVzÉ.  

  18) MAzÀÄ _______________ zÀAqÀªÀ£ÀÄß ¥ÉæÃgÀPÀ ¸ÀÄgÀÄ½AiÀÄ ªÀÄÆ®PÀ 
vÀÆj¹zÁUÀ CzÀgÀ ¥ÉæÃgÀPÀvÉ ¨É¯ÉAiÀÄÄ ºÉZÁÑUÀÄvÀÛzÉ. 

  19) ¨É¼ÀQ£À zsÀÄæ«ÃPÀgÀtªÀÅ ¨É¼ÀPÀÄ _______________ vÀgÀAUÀ JA§ÄzÀ£ÀÄß 
vÉÆÃj¸ÀÄvÀÛzÉ. 

  20) zÀÄåw«zÀÄåvï ¥ÀjuÁªÀÄªÀÅ MAzÀÄ —————————— ¥ÀæQæAiÉÄ. 

s̈ÁUÀ - © 

III. F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ AiÀiÁªÀÅzÁzÀgÀÆ LzÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹.       (5 × 2 = 10) 

  21) MAzÀÄ DªÉÃ±À ªÀåªÀ¸ÉÜAiÀÄ «¨sÀªÀ ±ÀQÛAiÀÄ£ÀÄß ªÁåSÁå¤¹.  
   JgÀqÀÄ «eÁwÃAiÀÄ «zÀÄåzÁªÉÃ±ÀUÀ¼À £ÀqÀÄ«£À zÀÆgÀªÀ£ÀÄß ºÉaÑ¹zÁUÀ 

CªÀÅUÀ¼À £ÀqÀÄ«£À «¨sÀªÀ ±ÀQÛAiÀÄÄ K£ÁUÀÄvÀÛzÉ (AiÀiÁªÀÅzÉÃ ¨ÁºÀå 
PÉëÃvÀæ«®èªÉAzÀÄ ¨sÁ«¹)? 
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  22) NªÀiï£À ¤AiÀÄªÀÄzÀ AiÀiÁªÀÅzÁzÀgÀÆ JgÀqÀÄ «ÄwUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁr. 

  23) ¯ÉÆgÉAmïì §®zÀ UÀtÂvÉÆÃQÛAiÀÄ£ÀÄß §gÉ¬Äj ªÀÄvÀÄÛ ¥ÀzÀUÀ¼À£ÀÄß «ªÀj¹.  

  24) ¯ÉAeóï£À ¤AiÀÄªÀÄzÀ ºÉÃ½PÉAiÀÄ£ÀÄß ¤Ãr. F ¤AiÀÄªÀÄzÀ ¥ÁæªÀÄÄRåvÉ K£ÀÄ? 

  25) ¸ÀÆPëÀ ävÀgÀAUÀUÀ¼À AiÀiÁªÀÅzÁzÀgÀÆ JgÀqÀÄ G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß PÉÆr. 

  26) UÉÆÃ½ÃAiÀÄ zÀ¥ÀðtzÀ ¸ÀAUÀªÀÄ zÀÆgÀ ( )f  ºÁUÀÆ ªÀPÀævÁ wædå (R) UÀ¼ÀÄ 
ºÉÃUÉ ¸ÀA§A¢üvÀªÁVªÉ? ¦Ã£À zÀ¥ÀðtzÀ ¸ÀAUÀªÀÄ zÀÆgÀzÀ aºÉß K£ÀÄ? 

  27) ¸ÀA¥ÀÇtð DAvÀjPÀ ¥Àæw¥sÀ®£ÉVgÀÄªÀ ¤§AzsÀ£ÉUÀ¼À£ÀÄß §gÉ¬Äj. 

  28) MAzÀÄ CAvÀ¸ÀÜ CgÉªÁºÀPÀ ºÀgÀ¼À£ÀÄß ¥ÀAZÀªÉÃ¯ÉAlÄ ¥ÀgÀªÀiÁtÄUÀ¼ÉÆA¢UÉ 

qÉÆÃ¥ÀÅ ªÀiÁrzÁUÀ, CzÀgÀ°è£À J¯ÉPÁÖç£ïUÀ¼À ¸ÁAzÀævÉAiÀÄÄ 22105× 3m−  
DVzÉ. GµÀÚ ¸ÀªÀÄvÉÆÃ®£À ¹ÜwAiÀÄ°è ºÀgÀ½£À CAvÀ¸ÀÜ ªÁºÀPÀ ¸ÁAzÀævÉ 

16105.1 ×=in 3m−  DVzÀÝ°è, gÀAzsÀæ ¸ÁAzÀævÉAiÀÄ£ÀÄß ¯ÉPÀÌ ºÁQj.  

s̈ÁUÀ - ¹ 

IV. F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ AiÀiÁªÀÅzÁzÀgÀÆ LzÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹ :                

              (5 × 3 = 15) 

  29) «zÀÄåvïPÉëÃwæÃAiÀÄ gÉÃSÉUÀ¼À ªÀÄÆgÀÄ UÀÄt®PëÀtUÀ¼À£ÀÄß w½¹j. 

  30) JgÀqÀÄ zsÁgÀPÀUÀ¼À£ÀÄß ¸ÀªÀiÁAvÀgÀ eÉÆÃqÀuÉAiÀÄ°è eÉÆÃr¹zÁUÀ §gÀÄªÀ 
¸ÀªÀiÁ£À zsÁgÀuÁ ¸ÁªÀÄxÀåðzÀ UÀtÂvÉÆÃQÛAiÀÄ£ÀÄß ¤µÀàwÛ¹. 

  31) UÁå®é£ÉÆÃ«ÄÃlgï C£ÀÄß ªÉÇÃ¯ïÖ«ÄÃlgï DV ¥ÀjªÀwð¸ÀÄªÀ «zsÁ£ÀªÀ£ÀÄß 
ªÀÄAqÀ®zÀ ªÀÄÆ®PÀ «ªÀj¹j. 
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  32) a) PÁAwÃPÀgÀt 

  b) PÁAwÃAiÀÄ ªÁå¥ÀåvÉ ºÁUÀÆ 
   c) PÁAwÃAiÀÄ ¥ÉæÃgÀvÉUÀ¼À£ÀÄß ªÁåSÁå¤¹j. 

 33) KPÀjÃwAiÀÄ PÁAvÀPÉëÃvÀæzÀ°è ªÁºÀPÀzÀAqÀªÀÅ ZÀ°¸ÀÄªÁUÀ GvÀàwÛAiÀiÁUÀÄªÀ 
ZÁ°vÀ «zÀÄåvïZÁ®PÀ §®PÉÌ UÀtÂvÉÆÃQÛAiÀÄ£ÀÄß ¤µÀàwÛ¹. 

 34) 3 eV ±ÀQÛ¬ÄgÀÄªÀ ¨É¼ÀPÀÄ MAzÀÄ ¯ÉÆÃºÀzÀ ªÉÄÃ¯ÉäöÊ ªÉÄÃ¯É ©zÁÝUÀ  
UÀjµÀ× 1 eV ZÀ®£Á±ÀQÛ¬ÄgÀÄªÀ zÀÄåwJ¯ÉPÁÖç£ïUÀ¼ÀÄ ºÉÆgÀ¸ÀÆ¸À®àqÀÄvÀÛªÉ. 
¯ÉÆÃºÀzÀ ªÉÄÃ¯ÉäöÊ£À ¤uÁðAiÀÄPÀ DªÀÈwÛAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj. 
(¤ÃrzÀ zÀvÁÛA±À : ¥ÁèAPï£À ¹ÜgÁAPÀ, Jsh 341063.6 −×= ; J¯ÉPÁÖç£ï£À 
«zÀÄåzÁªÉÃ±À, )106.1 19Ce −×=  

 35) ¨ÉÆÃgï£À ºÉÊqÉÆæÃd£ï ¥ÀgÀªÀiÁtÄ ªÀiÁzÀjAiÀÄ ¸ÀéAiÀÄA¹zÀÞUÀ¼À£ÀÄß ºÉÃ½j. 

  36) ¨ÉÊfPÀ §®zÀ AiÀiÁªÀÅzÁzÀgÀÆ ªÀÄÆgÀÄ UÀÄt®PëÀtUÀ¼À£ÀÄß §gÉ¬Äj.  

s̈ÁUÀ - r 

V. F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ AiÀiÁªÀÅzÁzÀgÀÆ ªÀÄÆgÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹j. (3 × 5 = 15) 

  37) MAzÀÄ ©AzÀÄ«£À°è ©AzÀÄ «zÀÄåzÁªÉÃ±À¢AzÀ GAmÁUÀÄªÀ «zÀÄåvï 
«¨sÀªÀPÉÌ UÀtÂvÉÆÃQÛAiÀÄ£ÀÄß ¤µÀàwÛ¹j. 

  38) QÃSÁð¥sï£À ¤AiÀÄªÀÄUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹ «íÃmï¸ÉÆÖÃ£ï ¸ÉÃvÀÄ«£À 
¸ÀªÀÄvÉÆÃ°vÀ ¤§ðAzsÀªÀ£ÀÄß ªÀÅåvÀàwÛ¹. 

  39) ¤ªÁðvÀzÀ°èj¹zÀ JgÀqÀÄ C£ÀAvÀ GzÀÝzÀ ¸ÀªÀiÁ£ÁAvÀgÀ  
£ÉÃgÀ ªÁºÀPÀUÀ¼À°è «zÀÄåvï ¥ÀæªÀ»¹zÁUÀ CªÀÅUÀ¼À £ÀqÀÄªÉ KPÀªÀiÁ£À 
GzÀÝzÀ ªÉÄÃ¯É DgÉÆÃ¦vÀªÁUÀÄªÀ §®PÉÌ UÀtÂvÉÆÃQÛAiÀÄ£ÀÄß ¥ÀqÉ¬Äj. F 
ªÀÄÆ®PÀ ªÀÄÆ®ªÀiÁ£À `DA¦ÃAiÀÄgï’ C£ÀÄß ªÁåSÁå¤¹. 
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  40) a) ºÉÊUÀ£ï vÀvÀéªÀ£ÀÄß §gÉ¬Äj.  (1) 

   b) ºÉÊUÀ£ï vÀvÀéªÀ£ÀÄß C£ÀÄ¸Àj¹ ¸ÀªÀÄvÀ® C¯ÉAiÀÄ ªÀQæÃ¨sÀªÀ£ÀzÀ°è ¸Éß¯ï£À 
ªÀQæÃ¨sÀªÀ£À ¤AiÀÄªÀÄªÀ£ÀÄß ¸Á¢ü¹.  (4) 

  41) a) ¢¶×PÁgÀPÀ JAzÀgÉÃ£ÀÄ?   (1) 

  b) ªÀÄAqÀ® avÀæ, ¨sÀÄPÀÛ ªÀÄvÀÄÛ ¤UÀðvÀ C¯ÉgÀÆ¥ÀUÀ¼À ¸ÀºÁAiÀÄzÉÆA¢UÉ 
¥ÀÇtð C¯É ¢¶×PÁgÀPÀzÀ QæAiÉÄAiÀÄ£ÀÄß «ªÀj¹j.  (4) 

VI. F PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ AiÀiÁªÀÅzÁzÀgÀÆ JgÀqÀÄ ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹ :     (2 × 5 = 10) 

  42) MAzÀÄ KPÀgÀÆ¥À «zÀÄåzÁªÉÃ²vÀªÁzÀ 10 cm wædåªÀ£ÀÄß ºÉÆA¢gÀÄªÀ 

vÉ¼ÀÄUÉÆÃ¼ÀzÀ ªÉÄÃ°gÀÄªÀ ªÉÄÃ¯Éä Ê DªÉÃ±À ¸ÁAzÀævÉAiÀÄÄ 2cm16 −μ  DVzÉ. 
CzÀgÀ PÉÃAzÀæ ©AzÀÄ«¤AzÀ  

   a) 20 cm ªÀÄvÀÄÛ  

  b) 5 cm zÀÆgÀzÀ°è CzÀjAzÀ GAmÁUÀÄªÀ «zÀÄåvïPÉëÃvÀæªÀ£ÀÄß 
PÀAqÀÄ»r¬Äj. 

  43) MAzÉÃ jÃwAiÀÄ JgÀqÀÄ 15 V «zÀÄåvïZÁ®PÀ §®zÀ PÉÆÃ±ÀUÀ¼À£ÀÄß MAzÀÄ 
5Ω  ºÉÆgÀ gÉÆÃzsÀzÀ eÉÆvÉUÉ ¸ÀgÀtÂAiÀÄ°è CxÀªÁ ¸ÀªÀiÁ£ÁAvÀgÀªÁV 
eÉÆÃr¹zÁUÀ ºÉÆgÀ gÉÆÃzsÀzÀ°è MAzÉÃ ¨É¯ÉAiÀÄ «zÀÄåvÀàçªÁºÀ 
¥ÀæªÀ»¸ÀÄvÀÛzÉ. ºÁVzÀÝ°è 

  a) PÉÆÃ±ÀUÀ¼À DAvÀjPÀ gÉÆÃzsÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

   b) MAzÀÄ §UÉAiÀÄ eÉÆÃqÀuÉAiÀÄ°è ºÉÆgÀ gÉÆÃzsÀzÀ°è ¥ÀæªÀ»¸ÀÄªÀ 
«zÀÄåvÀàçªÁºÀ PÀAqÀÄ»r¬Äj. 
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 44) L = 0.5 H ªÀÄvÀÄÛ R = 100Ω  EgÀÄªÀ MAzÀÄ LCR ¸ÀgÀtÂ ªÀÄAqÀ®ªÀ£ÀÄß  
200 V, 50 Hz a.c. DPÀgÀPÉÌ eÉÆÃr¸À¯ÁVzÉ.  

  a)  ªÀÄAqÀ®ªÀ£ÀÄß C£ÀÄgÀt£ÉUÉÆ¼À¥Àr¸ÀÄªÀ zsÁgÀPÀzÀ zsÁgÀuÁ 
¸ÁªÀÄxÀåðzÀ ¨É¯ÉAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj. 

  b) C£ÀÄgÀt£ÉAiÀiÁUÀÄªÁUÀ ¥ÉæÃgÀPÀzÀ°è GAmÁUÀÄªÀ «¨sÀªÀ ªÀåvÁå¸ÀªÀ£ÀÄß 
PÀAqÀÄ»r¬Äj. 

  45) 1 mm JvÀÛgÀ«gÀÄªÀ MAzÀÄ ªÀ¸ÀÄÛªÀ£ÀÄß +10 D ¸ÁªÀÄxÀåðzÀ MAzÀÄ  
vÉ¼ÀÄ ¦Ã£ÀªÀÄ¸ÀÆgÀzÀ CPëÀPÉÌ ®A§ªÁV Ej¸À¯ÁVzÉ. ªÀ¸ÀÄÛ ªÀÄvÀÄÛ 
ªÀÄ¸ÀÆgÀzÀ £ÀqÀÄ«£À zÀÆgÀªÀÅ 15 cm DVzÉ. ªÀÄÆqÀÄªÀ ©A§zÀ ¸ÁÜ£À 
ªÀÄvÀÄÛ ©A§zÀ JvÀÛgÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj. 

s̈ÁUÀ - E 

VII.  (zÀÈ¶Ö «PÀ®ZÉÃvÀ£À «zÁåyðUÀ½UÉ ªÀiÁvÀæ) 

  7) MAzÀÄ ¥ÀAiÀiÁðAiÀÄPÀ «zÀÄåvÀàçªÁºÀ ªÀÄAqÀ®zÀ°è «zÀÄåvÀàçªÁºÀªÁzÁUÀ 
«¨sÀªÀvÉ ªÀÄvÀÄÛ «zÀÄåvÀàçªÁºÀUÀ¼ÀÄ MAzÉÃ ¥ÁæªÀ¸ÉÜAiÀÄ£ÀÄß ºÉÆA¢zÉ JAzÀÄ 
UÀªÀÄ¤¸À¯ÁVzÉ. ºÁVzÀÝ°è ªÀÄAqÀ®ªÀÅ a.c. DPÀgÀzÀ eÉÆvÉUÉ : 

a) gÉÆÃzsÀ ªÀÄvÀÄÛ zsÁgÀPÀvÉAiÀÄ ¸ÀgÀtÂ §AzsÀ ºÉÆA¢zÉ. 

   b) PÉÃªÀ® ¥ÉæÃgÀPÀvÉAiÀÄ£ÀÄß ºÉÆA¢zÉ. 

  c) PÉÃªÀ® zsÁgÀPÀvÉAiÀÄ£ÀÄß ºÉÆA¢zÉ. 

  d) gÉÆÃzsÀªÀ£ÀÄß ªÀiÁvÀæ ºÉÆA¢gÀ§ºÀÄzÀÄ CxÀªÁ ¥ÉæÃgÀPÀvÉ (L),  
zsÁgÀPÀvÉ (C) ºÁUÀÆ gÉÆÃzsÀ (R) gÀ ¸ÀÆPÀÛ ¸ÀgÀtÂ §AzsÀªÀ£ÀÄß 
ºÉÆA¢gÀ§ºÀÄzÀÄ.    

 
————————— 



33 (NS)   
-12-

(English Version) 

 Instructions : 1. All Parts A to D are compulsory. Part – E is only for visually 
challenged students.  

    2. For Part – A questions, first written answers will be 
considered for awarding marks. 

     3. Answers without relevant diagram / figure / circuit wherever 
necessary will not carry any marks. 

     4. Direct answers to numerical problems without relevant 
formula and detailed solutions will not carry any marks.  

PART – A 

I. Pick the correct option among the four given options for all of the following  
questions :                                        (15 × 1 = 15) 

 1) A point charge 1q  exerts a force F  on another point charge 2q  
when placed at a fixed distance. If another point charge 3q is brought near 

2q , the force on 2q  due to 1q  : 

a) increases  

b) decreases 

   c) may increase or decrease  

   d) does not change 

 2) Equipotential surfaces for an isolated point charge are __________ in 
shape. 

a) spherical  

b) planar 

   c) cylindrical  

   d) conical 



  33 (NS) 
-13-

 3) Resistivity of a metal wire depends on its : 
a) area of cross-section b) length  

   c) material d) volume  

 4) The following table lists magnetic fields due to different current 
configurations. Column – I lists the current configurations and Column – II 
lists expressions for magnetic fields. Symbols have usual meanings. 

    Column – I  Column – II 

   i) At a distance r  from an p) nIB 0μ=   
    infinitely long straight wire. 

   ii) At the centre of a circular  q) 
r
IB

2
0μ=   

    current loop of radius r. 

   iii) At the centre of a current r) 
r
IB

π
μ
2

0=   

    carrying solenoid. 

   Match the current configurations in Column – I with the correct magnetic 
field expressions in Column – II. 

   a) (i) – (p), (ii) – (q), (iii) – (r)  
   b) (i)  – (r), (ii) – (q), (iii) – (p) 
  c) (i) – (r), (ii) – (p), (iii) – (q) 
  d) (i) – (q), (ii) – (r), (iii) – (p) 

 5) ‘The net magnetic flux through any closed surface is zero’. This law is 
called  

a) Gauss’ law in electrostatics  

b) Gauss’ law in magnetism  

   c) Ampere’s circuital law  

   d) Faraday’s law of electromagnetic induction 
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 6) Consider the following statements :  

Statement – 1 : A.C. Generator works on the principle of 
electromagnetic induction 

   Statement – 2 : In an A.C. Generator , as the armature is rotated in a 
uniform magnetic field , the magnetic flux linked with the 
coil changes which induces an emf in the coil. 

  Among the above two statements : 

a) Both Statements are true 

b) Both Statements are false 

   c) Statement-1 is true and Statement-2 is false   

   d) Statement-1 is false and Statement-2 is true 

 7) The variation of voltage and current through an a.c. circuit with time is as 
shown in the figure. 

 

   Along with the a.c. source, the circuit : 

a) has a series combination of resistance and capacitance 

b) has only inductance 

   c) has only capacitance  

   d) may have only resistance or may have a suitable series combination 
of inductance (L), capacitance (C) and resistance (R) 
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 8) Transformer cores are usually laminated. This is to reduce energy loss 
due to 

a) flux leakage b) winding resistance 

   c) eddy currents d) hysteresis 

 9) ‘Ampere-Maxwell Law’ is written as (symbols have usual meanings) : 

a)  +=
→→

dt
didlB Eφεμμ 000.  b)  +=

→→

dt
didlB Eφεμ 00.  

   c)  =
→→

idlB 0. μ  d)  −=
→→

dt
ddlE Bφ.  

 10) Final image of a real object formed by a compound microscope is  
____________ with respect to the object. 

a) real, inverted and magnified 

b) virtual, erect and magnified 

   c) virtual, erect and diminished 

   d) virtual, inverted and magnified 

 11) Which one of the following statements is WRONG about interference of 
light? 

a) Light waves of same wavelength coming from two independent 
sources can be coherent and can produce interference   

b) When the path difference between two interfering waves in λn , 
bright fringe is produced (Here ,2,1,0=n .... and λ  is the 
wavelength of light) 

c) When the phase difference between two interfering waves is 
( )π12 +n , dark fringe is produced (Here ..),2,1,0=n   

d) In Young’s double slit experiment, dark and bright fringes are equally 
spaced 

 12) A ball is dropped from a certain height and it falls freely under gravity. 
During the fall, the de Broglie wavelength associated with it : 
a) keeps increasing b) keeps decreasing 

c) is zero   d) may increase or decrease 
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 13) In Rutherford’s α -ray scattering experiment, α -particles of specific 
energy are projected towards a thin gold foil. If the impact parameter for 
the α -particles is zero, the angle of scattering is 

a) 0=θ  b) 90=θ  

c) 180=θ    d) 45=θ  

 14) Binding energy per nucleon of a nucleus is a measure of its 

a) radius b) mass 

c) volume   d) stability 

 15) The energy gap for silicon is : 

a) 0.72 eV b) 1.1 eV 

c) 3 eV    d) 5 eV 

II. Fill in the blanks by choosing appropriate answer given in the bracket for  
all of the following questions :   (5 × 1 = 5) 

  (diamagnetic, ferromagnetic, instantaneous, transverse, force, torque) 

 16) An electric dipole placed in a uniform electric field experiences a net 
____________. 

 17) Water is an example for __________ material. 

 18) When a ____________ rod is inserted into a coil, its self-inductance 
increases. 

 19) Polarization of light shows that light is a _________ wave. 

 20) Photoelectric effect is a/an _____________ effect. 
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PART – B 

III. Answer any five of the following questions :        (5 × 2 = 10) 

 21) Define electric potential energy of a system of charges.  
   What happens to the potential energy of a system of two unlike charges 

when the distance between them is increased (assume there is no 
external electric field)? 

 22) List any two limitations of Ohm’s law. 

 23) Write the expression for Lorentz force and explain the terms.   

 24) State Lenz’s law. What is its significance? 

 25) Give any two uses of microwaves. 

 26) How are focal length ( )f  and radius of curvature ( )R  of a spherical mirror 
related? What is the sign of focal length of a convex mirror? 

 27) Mention the conditions for total internal reflection. 

 28) An intrinsic semi conductor crystal is doped with pentavalent atoms has 
an electron concentration of 322105 −× m . If, at thermal equilibrium, the  
intrinsic concentration 316105.1 −×= mni , find the hole concentration. 

PART – C 

IV. Answer any five of the following questions :                                 (5 × 3 = 15) 

 29) Mention three properties of electric field lines. 

 30) Derive the expression for the equivalent capacitance of two capacitors 
connected in parallel. 

 31) Explain with a circuit diagram, how a galvanometer can be converted into 
voltmeter. 

 32) Define the terms : 

   a) Magnetization  

   b) Magnetic permeability and 

   c) Magnetic susceptibility. 
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 33) Derive the expression for motional emf induced in a rod moving in a 
uniform magnetic field. 

 34) When a light radiation of energy 3 eV falls on a metal surface, 
photoelectrons with a maximum kinetic energy 1 eV are emitted from  
the surface. Find the threshold frequency for the metal surface.  
(Given : Planck’s constant, Jsh 341063.6 −×= ; Charge on the electron 

)106.1 19Ce −×= . 

 35) State the postulates of Bohr’s hydrogen atom model. 

 36) Write any three properties of nuclear force. 

PART – D 

V. Answer any three of the following questions : (3 × 5 = 15) 

  37) Derive the expression for the electric potential at a point due to a point 
charge. 

  38) Arrive at the condition for balance of a Wheatstone’s network using 
Kirchhoff’s rules. 

  39) Obtain the expression for the force per unit length between two infinitely 
long straight parallel current carrying conductors placed in vacuum. 
Hence define the unit ‘ampere’. 

  40) a) State Huygen’s principle.   (1) 

   b) Prove Snell’s law of refraction using Huygen’s principle by 
considering refraction of a plane wave by a surface.  (4) 

  41) a) What is a rectifier?   (1) 

   b) With the help of a circuit diagram, input and output waveforms, 
explain the working of a full wave rectifier. (4)  
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VI. Answer any two of the following questions : (2 × 5 = 10) 
  42) A uniformly charged spherical shell of radius 10 cm has a surface charge 

density of 2cm16 −μ . Find the electric field due to the shell at a distance 
of 

   a) 20 cm from the centre of the shell. 

   b) 5 cm from the centre of the shell. 

  43) Two identical cells each of emf 15 V either connected in series or connected 
in parallel across an external resistance of Ω5  produce the same current 
through  the resistor. 

   a) Calculate the value of internal resistance of the cell. 

   b) Find the current through the external resistor in either case. 

  44) A series LCR circuit with H5.0=L  and Ω= 100R  is connected to a 
Hz50,V200  a.c. supply. 

   a) Calculate the value of capacitance of the capacitor that drives the 
circuit into resonance. 

   b) Find the value of voltage across the inductor at resonance. 

  45) An object of height 1 mm is kept perpendicular to the axis of a thin convex 
lens of power +10 D. The distance between the object and the lens is  
15 cm. Find the position and height of the image formed. 

PART – E 

VII. (For Visually Challenged Students only) 

  7) When a.c. is passed through an a.c. circuit, it is observed that the voltage 
and the current are in phase. Along with the a.c. source, the circuit : 

   a) has a series combination of resistance and capacitance. 

   b) has only inductance. 

   c) has only capacitance. 

   d) may have only resistance or may have a suitable series combination 
of inductance (L), capacitance (C) and resistance (R). 

——————— 
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