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5ZDF6]G]\ A\WFZ6 

 

lJEFU<A o VlT8}\S HJFAL 5|xGM 

1. 0F(8GGM l;wWF\T S. AFATM ;DHFJL XS[ K[ m 

2. 0F(8GGM l;wWF\T S. AFATM ;DHFJL XSTM GYL m 

3. 0F(8GGF l;wWF\TG]\ DCtJ H6FJMP 

4. 0F(8GGF l;wWF\TGL DIF”NF H6FJMP 

5. DF.S, O[ZF0[V[ S. AFATGL HF6SFZL ;F{ 5|YD VF5L m 

6. H[PH[PYMD;G[ X[D]\ DF5G SZL ATFjI]\ m 

7. S[YM0 S6M V[8,[ X]\ m 

8. D}/E}T S6M lJX[ DFlCTL VF5MP 

9. gI]˜S,VMg; X]\ K[ m 

10. 5ZDFcJLI @DF\S V[8,[ X]\ m 

11. N/@DF\S XMWJFG]\ ;}+ VF5MP 

12. ~YZOM0”GF 5ZDFcJLI GD}GFGL VUtIGL BFDL S. CTL m 

13. aCMZGF GD}GFDF\ lJSF;XL, AFATM S. CTL m 

14. D[S;J[,[ S. AFAT :5q8 SZL m 

15. 5|SFXGL UlT V[8,[ X]\ m 

16. ;DHFJM o ;D:YFlGSMP 

17. ;DHFJM o ;DEFlZSMP 

18. ;DHFJM o VF.;M8MGP 

19. %,D 5]l0\U GD}GFDF\ D]bI AFAT S. CTL m 

20. ~YZOF0”GF GD}GFYL S. AFAT :5q8 Y. m 

21. ~YZOM0”GF GD}GFGL VUtIGL DIF”NF VF5MP 

22. D[S; %,FgSG]\ ;DLSZ6 ;DHFJMP 

23. V[S VF.g:8F.G X]\ K[ m 

24. S. AFATG[ VFWFZ[ GSSL YI]\ S[ 5|SFX S6 VG[ TZ\UGF U]6WDM” WZFJ[ K[ m 

25. 5|SFXGL ‹{T JT”6}S DF8[ S. AFAT HJFANFZ K[ m 

26. .,[S8=MGGL ‹{T JT”6}S V[8,[ X]\ m 

27. ‡xI J6”58 z[6LDF\ SIF 5|SFXGL TZ\U,\AF. ;F{YL JWFZ[ VG[ ;F{YL VMKL K[ m 

28. ‡xI J6”58G[ X[GM V[S EFU U6JFDF\ VFJ[ K[ m 

29. pt;H”G J6”58 SMG[ SC[JFI m 

30. Z[BF s5ZDFcJLIf J6”58 SMG[ SC[JFI m XF DF8[ m 

31. AFDZ z[6LGL Z[BFVM SIF lJ:TFZDF\ ‡xIDFG YFI K[ m 

32. CF.0=MHG J6”58GL Z[BFVMGL ZH}VFT DF8[G]\ ZL0AU”G]\ ;}+ VF5MP 

33. ZL0AU” VR/F\SG]\ D}(I H6FJMP 

34. XMQ6 VG[ pt;H”G J6”58DF\ pHF” O[ZOFZ H6FJMP 

35. SM6LI J[UDFG DF8[ aCMZGL VlEWFZ6F :5q8 SZMP 

36. :JLSFI” S1FDF\ 5lZE|D6 SZTF\ .,[S8=MG DF8[ aCMZ[ VF5[, ;DLSZ6 VG[ T[GF 5N ;DHFJMP 

37. gI}GTD VG[ DCàD pHF” WZFJTL S1SMGL pHF”GF D}(IM DF8[GF ;}+M VF5MP 

38. S1F VG[ ˜:YZ S1F V[8,[ X]\ m 

39. CF.0=MHG 5ZDF6] DF8[ ˜:YZ S1FGL pHF” U6TZLG]\ ;}+ VF5MP 

40. n = 2 DF8[ ˜:YZ VJ:YFGL pHF”G]\ D}(I U6MP 

41. V[S .,[S8=MG WZFJTF 5ZDF6] S[ VFIG ;FY[ ;\S/FI[, VJ:YFVMGL pHF” XMWJFG]\ ;}+ VF5MP 
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42. V[S .,[S8=MG WZFJTF 5ZDF6] S[ VFIG ;FY[ ;\S/FI[, VJ:YFVMGL pHF”G]\ k6 D}(I X]\ NXF”J[ K[ m 

43. S1F @DF\S JWTF T[GL pHF”GF D}(IM XF DF8[ k6 YTF HFI K[ m 

44. CF.h[GAU”GF l;wWF\TGL ;FlATL VF5MP 

45. CF.h[GAU”GM VlGlÈTTFGM l;wWF\T S. J:T]VM DF8[ p5IMUL K[ m 

46. SJMg8D I\+XF:+ X[GF p5Z VFWFlZT K[ m 

47. SJMg8D I\+XF:+YL S. AFATMGM VeIF; Y. XS[ K[ m 

48. VG[ 
2   
X]\ NXF”J[ K[ m 

49. ;CFIS SJMg8D VF\S X]\ NXF”J[ K[ m 

50. 1s S1S DF8[ ;\EFjI 3GTFG]\ 5|FSSYG SZMP 

51. p S1SM DF8[ ;\EFjITF 3GTFG]\ D}(I SIF ;DT,DF\ X}gI CMI K[ m 

52. S. ;5F8LV[ ;\EFjI 3GTFG]\ D}(I VR/ YFI K[ m 

53. XF DF8[ .,[S8=MG D/L VFJJFGL ;\EFjITF 100% CMTL GYL m 

54. SJMg8D V\SMGL VUtITF H6FJMP 

55. SJMg8D V\SMGL DIF”NF :5q8 SZMP 

56. .,[S8=MG DF8[GF SJMg8DVF\S ml  VG[ ms X]\ NXF”J[ K[ m 

57. .,[S8=MGGL S1SLI VG[ V1LI UlT X]\ K[ m 

58. .,[S8=MGGL E|D6 VJ:YFVM S[8,L VG[ S. S. K[ m 

59. V;ZSFZS S[˜g2IEFZ V[8,[ X]\ m 

60. GM0, lJ:TFZ X]\ K[ m 

61. 5ZDF6]DF\ GM0, ;5F8L SIFZ[ D/[ m 

62. D]bI SJMg8D VF\S VG[ GM0GL ;\bIF JrR[GM ;\A\W VF5MP 

63. XF DF8[ s-S1S UM,LI K[ m 

64. CF.0=MHG 5ZDF6] DF8[ S1SMGL pHF”<X˜ST @D VF5MP 

65. CF.0=MHG 5ZDF6] l;JFIGF 5ZDF6] DF8[[ S1SMGL pHF”<X˜ST @D VF5MP 

66. 5F{,LGM lGQ[W l;wWF\T VF5MP 

67. l0HGZ[8 S1SM SMG[ SC[JFI m 

68. lJSLZ6GL VFJ’là DF8[G]\ lZ8hG]\ ;DLSZ6 VF5MP 

69. X}gI pHF” WZFJTM .,[S8=MG SIF\ CMI m 

70. SM.56 S1F VG[ S1SDF\ .,[S8=MGGL ;\bIF GSSL SZJFG]\ ;}+ VF5MP 

71. S1SM DF8[ sn + lf G]\ D}(I X]\ NXF”J[ K[ m 

72. ;DFG 5[8F SMQDF\ S1SMGL pHF” 5ZDFcJLI @DF\S ;FY[ S[JM ;\A\W WZFJ[ K[ m 

73. ;DX˜STS S1SM SMG[ SC[JFI m pNFCZ6 VF5MP 

74. sa
4 pb

4 dc
 DF\ a4b4c X]\ NXF”J[ K[ m T[G[ X]\ SC[JFI m 

75. .,[S8=MG ZRGF NZdIFG 5[8FSMQ AMS;DF\ .,[S8=MGGF E|D6 S. ZLT[ NXF”JFI K[ m 

76. ;\IMHSTF .,[S8=MG V[8,[ X]\ m 

77. n SMQDF\ DCàD S[8,F .,[S8=MG ZCL XS[ K[ m 

78. 2p S1SDF\ DCàD VI]˜uDS’T .,[S8=MG WZFJTF CMI T[JF TtJGF S[g2DF\ S[8,F 5|M8MG CMI m(HJFA o 7)  

79. n + l = 5 D}(I WZFJTL S1SDF\ S[8,F .,[S8=MG CMI m (HJFA o 2+6+10=18) 

80. V[S DM, .,[S8=MGG]\ N/ U6MP HIF\4 .,[S8=MGG]\ N/ = 9.109x10-31 kg. (HJFA o 0.5486 gm) 

81. V[S DM, .,[S8=MGGM JLHEFZ U6MP HIF\4 .,[S8=MGGM JLHEFZ = 1.602x10-19 S],\AP (HJFA o 96500S],\A) 

82. NH4
+
 VFIDF\ ZC[, 5|M8MG4 gI]8=MG VG[ .,[S8=MGGL ;\bIF U6MP (HJFA o p=11, n=7, e=10) 

83. V[S 5ZDF6]GL 72 .,[S8=MG WZFJTL 5|6F,L DF8[ K[(,M .,[S8=MG S. S1FDF\ CMI m (HJFA o n=6) 

84. S[˜(XID 5ZDF6]DF\ ˜:5G SJMg8D V\SG]\ D}(I +1/2 WZFJTF S], .,[S8=MG S[8,F K[ m (HJFA o 10) 

85. jIFbIF VF5M  o N/@DF\S4 ;DEFlZSM4 ;D:YFlGSM4 lJn]T R]\ASLI TZ\UM4 C8®”h4 N[C,L VFJ’là4 

5ZDFcJLI S1SM4 SMg8]Z s;LDFf ;5F8L4 GM0 lJ:TFZ4 V;ZSFZS S[˜g2I EFZP  
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86. lGIDM VF5M  o ‹{T JFN4 VlGlÈTTFGM l;wWF\T4 VFpOAFp l;wWF\T4 5F{,LGM lGQ[W 

sAFSFTLfGM l;wWF\T4 C]g0GM DCàD U]6STF sE|D6fGM lGIDP 

 

lJEFU<B o 8}\SHJFAL 5|xGM 

1. YMD;GGM 5ZDF6] GD}GM ;DHFJMP 

2. YMD;GGF 5ZDFcJLI GD}GFGL DIF”NFVM H6FJMP 

3. ~YZOM0”GF <S6 5|SL6”GGF 5|IMUDF\ S. AFATM GM\WJFDF\ VFJL m 

4. ~YZOM0”GF GD}GFYL 5ZDF6] lJX[ S. DFlCTL D/L m 

5. ~YZOM0”[ 5ZDF6]GM S[g2LI GD}GM S[JM ZH} SIM” m 

6. ~YZOM0”GF GD}GFGL 1lTVM H6FJMP 

7. 0F(8GGF 5ZDFcJLI l;wWF\TG]\ DCtJ VG[ T[GL DIF”NFVM VF5MP 

8. 5|8MGGL XMW 5KL ~YZOM0”GM 5ZDF6] GD}GM S[JM ;}RJFIM m 

9. D[S; %,F\S[ VF5[, OM8MGGL pHF” VG[ VFJ’là JrR[GM ;\A\W ;DHFJMP 

10. OM8M .,[S8=LS V;ZGF 5|FIMlUS 5lZ6FDM SIF CTF m 

11. CF.0=MHG J6”58 X]\ K[ m T[ 5ZDF6]GF VeIF; DF8[ S. ZLT[ p5IMUL K[ m 

12. XMQ6 VG[ pt;H”G J6”58 ;DHFJMP 

13. aCMZ D]HA .,[S8=MGGL ˜:YZ pHF” ;DHFJMP 

14. aCMZ[ NXF”J[,L .,[S8=MGGL DFgI ˜:YZ S1FVM VG[ T[G]\ J[UDFG ;DHFJMP 

15. aCMZ D]HA ;F{YL gI}GTD VG[ ;F{YL DCàD pHF” WZFJTL S1SMGF D}(IM D[/JMP 

16. DFgI ˜:YZ S1FDF\ ZC[, .,[S8=MG DF8[ aCMZ D]HA pHF” S. ZLT[ D[/JL XSFI m 

17. aCMZGF GD}GFGL VUtIGL DIF”NF VF5MP 

18. aCMZGF GD}GFGL lGqO/TFGF SFZ6M H6FJMP 

19. .,[S8=MG DF8[ ‹{T<:JEFJ X]\ K[ m 

20. 2jI VG[ lJlSZ6 DF8[ 0L<A|Mu,LG]\ ;DLSZ6 ;DHFJMP 

21. 0L<A|Mu,LGF 2jI<TZ\U ;DLSZ6GL p5IMULTF VF5MP 

22. 0L<A|Mu,LGF 2jI<TZ\U ;DLSZ6GL DIF”NF H6FJMP 

23. CF.h[GAU”GF l;wWF\TDF\ VlGlÈTTFG]\ DCtJ ;DHFJMP 

24. SJMg8D VF\S V[8,[ X]\ m S[8,F K[ m 

25. D]bI SJMg8D VF\S S. AFAT ;}RJ[ K[ m 

26. UF{6 SJMg8D VF\S S. AFAT[ p5IMUL K[ m 

27. R]\ASLI SJMg8D VF\S ‹FZF X]\ HF6L XSFI K[ m 

28. SJMg8D VF\S n, l TYF m GL DIF”NF H6FJMP 

29. ˜:5G SJMg8D VF\SGM pN®EJ ;DHFJMP 

30. ˜:5G SJMg8D VF\SG]\ D}(I VF5L ˜:5G SM6LI J[UDFG GSSL SZJFG]\ ;DLSZ6 ,BMP 

31. 5ZDF6]GL WZF VJ:YF VG[ pà[lHT VJ:YF ;DHFJMP 

32. VFpOAMpGM lGID ;DHFJMP 

33. C}\0GM lGID ;DHFJMP 

34. 5F{,LGM lGQ[WGM lGID ;DHFJMP 

35. CF.0=MHG 5ZDF6]GM V[S .,[S8=MG T[GL M S1FDF\YL L S1FDF\ 5FKM OZ[ tIFZ[ pt;lH”T YTL pHF”GL 

TZ\U,\AF. S[8,L CX[ m (HJFA o 6564Å) 

36. V[S OM8MGGL pHF” 3x10-12
 VU” K[P T[GL TZ\U,\AF. G[GMDL8ZDF\ XMWMP (HJFA o 55.95nm) 

37. .,[S8=MGG]\ N/ 9.1x10-31 kg K[P HM T[GL UlTH pHF” 3.0x10-25
 H}, CMI TM T[GL TZ\U,\AF. U6MP 

(900nm) 

38. CF.0=MHG 5ZDF6]DF\ V[S .,[S8=MG +L_ S1FDF\ ZCL Sg2YL 1.28 Å V\TZ ZFBL UlT SZTM CMI TM 

T[GL ;FY[ ;\S/FI[, J[U VG[ TZ\U,\AF. GSSL SZMP (HJFA o 2.714x10
7
 DL8Z;[Sg0

-1
4  2.68x10

-11
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lJEFU<C o lGA\WFtDS 5|xGM 

1. ~YZOM0”GM 5ZDF6] GD}GM lJUTJFZ ;DHFJMP 

2. ;D:YFlGSM4 ;DEFlZSM TYF VF.;M8MG lJX[ ;DH}lT VF5MP 

3. %,FgSGM SJMg8D l;wWF\T ;DHFJMP 

4. VW”5}6” VG[ 5}6” 5[8FSMX pNFCZ6 VF5L ;DHFJMP 

5. lJlSZ6GL VFJ’là DF8[G]\ lZ8hG]\ ;DLSZ6 VF5L T[GF 5N VM/BFJL T[GL p5IMULTF VF5MP 

6. ~YZOM0”GM VF(OF<5|lS6”GGM 5|IMU VF5L T[GFYL D/T]\ VG]DFG TYF T[GL DIF”NF H6FJMP 

7. CF.h[G<AU”GM l;wWF\T ;DHFJMP 

8. CF.0=MHG J6”58 lJUTJFZ ;DHFJMP 

9. CF.0=MHG 5ZDF6] DF8[ Z[BF J6”58 ;DHFJMP 

10. aCMZGF 5ZDF6] GD}GFGL VlEWFZ6FVM :5q8 SZMP 

11. aCMZGF 5ZDF6] GD}GFGL BFDLVM :5q8 SZMP 

12. S1F VG[ S1SM JrR[GM E[N :5q8 SZMP 

13. S1SM VG[ SJMg8D V\SM lJUTJFZ ;DHFJMP 

14. lJlJW SJMg8D V\SM ‹FZF S. DFlCTL D[/JL XSFI K[ m lJUTJFZ ;DHFJMP 

15. S1SMGF VFSFZ lJX[ lJ:T’T DFlCTL VF5MP 

16. 5ZDF6]GF SJMg8D IF\l+SL GD}GFGL BFl;ITM ;DHFJMP 

17. 8}\SGM\W ,BM o a. D]bI SJMg8D VF\SP b. UF{6 SJMg8D VF\SP 

c. R]\ASLI SJMg8D VF\SP d. ˜:5G SJMg8D VF\SP 

18. S1SMDF\ .,[S8=MGGL UM9J6LGF lGIDM pNFCZ6 ;lCT ;DHFJMP 

 

 

 

  

  

       

 

 

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 


