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Ø√æ⁄fl ÃO⁄–O⁄¡Êfi,

ÃO⁄–y ‘⁄O⁄flQ O¤æÊflß e¤¿¬æ⁄·¤•⁄ ’ Ế≠≈Êæ⁄fl∆« V⁄fly»⁄fllo•⁄ ÃO⁄–y …•¤¿£%V⁄◊⁄ ‘⁄O¤QW
Æ⁄¬y…fl“•Ê. G≈¤« …∫¤V⁄•⁄ »⁄flO⁄Q◊⁄ O⁄∆O¤ —¤®⁄́ Êæ⁄fl ⁄́fl≠ S¤}⁄¬Æ⁄t—⁄fl»⁄‚¥•⁄O¤QW …•¤¿∫¤¿—⁄
Æ⁄√P√æÊflæ⁄fl —⁄»⁄fl—⁄° »⁄flMs⁄ƒV⁄◊⁄ƒ‡« @~ —⁄‡O⁄–=Ω ‘¤V⁄‡  »ÊÁe¤k¨O⁄ ¨®¤%¡⁄V⁄◊⁄´⁄fl≠
}ÊVÊ•⁄flOÊ‡◊⁄Ÿ∑ÊfiOÊM∂fl•Êfi ⁄́»⁄flΩ •⁄‰œoOÊ‡fi ⁄́»¤W¡⁄∑ÊfiOÊM•⁄fl ¡¤œoÒfiæ⁄fl Æ⁄p⁄¿O⁄√»⁄fl ^ËO⁄lflo
2005 Ã±¤¡⁄—⁄fl »⁄·¤t•Ê. Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ O¤≈Ê‡fi_}⁄»¤W Æ⁄¬Œ⁄Q¬“ Jlflo »⁄¿»⁄—Ê§æ⁄fl ⁄́fl≠
O¤æ⁄fl%¨¡⁄}⁄VÊ‡ÿ“•⁄¡Ê »⁄·¤}⁄√»Êfi C V⁄fl¬æ⁄fl ⁄́fl≠ }⁄ƒflÆ⁄ƒfl —¤®⁄¥¿. ’M¶ ⁄́ »⁄Œ⁄%V⁄◊⁄
‘¤V⁄‡ ¡¤Œ⁄oÒ»⁄fllo•⁄ ~fi»⁄·¤% ⁄́•⁄ A®¤¡⁄•⁄∆« Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ Æ⁄¬Œ⁄Q¬—⁄≈¤V⁄fl~°•Ê.

—¤»⁄·¤´⁄¿ —⁄…flfiÆ⁄´⁄OÊQ —⁄‡O⁄°»¤V⁄fl»⁄M}Ê C OÊÁØtæ⁄fl´⁄fl≠ ‘Ê^⁄fl` ¨R¡⁄VÊ‡ÿ—⁄ƒfl
Æ⁄√æ⁄fl~≠—⁄≈¤W•Ê. O¤«—È¡⁄‡»⁄·È ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ æÊ‡fid Ế »⁄·¤s⁄ƒfl —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄
—⁄‡ ⁄̂́ ÊV⁄◊⁄fl, ‘Ê_` ⁄́ »⁄·¤’~V⁄◊⁄fl, »⁄·Ëƒ¿ ¨y%æ⁄flOÊQ —⁄M∂M©“•⁄ ¨•Ê%fiÀ⁄V⁄◊⁄fl, »⁄OÈ%
ÃfimÈV⁄◊⁄fl, ÃO⁄–O⁄¬VÊ —⁄ æ⁄flM »⁄·Ëƒ¿ ̈ y%æ⁄flPQ¡⁄fl»⁄ ±Ê≥„fi»Êfl%filflV⁄◊⁄fl »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠
B•⁄¡⁄∆« J◊⁄Æ⁄t—⁄⁄≈¤W•Ê. Æ⁄√~æÊ‡M•⁄fl ^⁄lfl»⁄nOÊæ⁄fl´⁄fl≠ »⁄flfl´⁄≠sÊ—⁄ƒfl @V⁄}⁄¿»¤•⁄
⁄̂̂ ¤%—⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄‡≠ ⁄̂̂ Ê%æ⁄fl ∂ÿO⁄ OÊ‡√fitfiO⁄¬—⁄∑ÊfiO¤•⁄ AÀ⁄æ⁄flV⁄◊⁄́ ⁄‡≠ ¨fis⁄≈¤W•Ê.

Edubuntu ⁄́∆« ICT —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ OÊÁØtæ⁄fl∆« ¨fis⁄≈¤W•Ê.

¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ ∑¤V⁄»¤W Æ⁄¬V⁄{—⁄∑ÊfiO¤•⁄ AÀ⁄æ⁄flV⁄ÿV⁄‡ —¤»⁄fl¢⁄¥¿%V⁄ÿV⁄‡
—⁄M∂M©“•⁄ ‘¤V⁄‡ O⁄∆O¤ ^⁄lfl»⁄nOÊV⁄◊⁄ ∫¤V⁄»¤W ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄ D}⁄∞´⁄≠V⁄ÿVÊ
—⁄M∂M©“•⁄ …^¤¡⁄»⁄́ ⁄fl≠ OÊÁØtæ⁄fl∆« Æ⁄√~Æ¤¶—⁄≈¤W•Ê.

ÃO⁄–O⁄¡⁄ OÊÁØtæ⁄flfl ÃO⁄–O⁄¬VÊ O¤«—È¡⁄‡»⁄·È ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ Æ⁄√P√æ⁄·¤®¤¬}⁄»¤W ́ ⁄sÊ—⁄ƒfl
@V⁄}⁄¿»¤•⁄ æÊ‡fid ẾVÊ —⁄‘⁄O¤¬æ⁄·¤V⁄∆ GM•⁄fl ‘¤¡ÊÁ—⁄fl}Ê°fi Ế. O¤«—È¡⁄‡»⁄·ÈV⁄◊⁄́ ⁄fl≠ ‘Ê̂ ⁄fl`
—⁄P√æ⁄fl »⁄fl}⁄fl° —⁄»⁄fl‰•⁄™VÊ‡ÿ—⁄ƒfl Æ⁄p⁄¿ Æ⁄‚¥—⁄°O⁄O⁄‡Q ÃO⁄–O⁄¡⁄ OÊÁØtV⁄‡ …flW≈¤W ÃO⁄–O⁄¡⁄
—⁄‰d ⁄́Ãfiƒ}ÊVÊ »⁄flflR¿ Æ¤}⁄√…•Ê GM∂fl•⁄́ ⁄fl≠ ´¤»⁄‚¥ @¬~¡⁄∑ÊfiO⁄fl.

À⁄fl∫⁄ ‘¤¡ÊÁOÊV⁄◊Ê‡M¶VÊ,

                    s¤. eÊ. Æ⁄√—¤•È
                                ¨•Ê%fiÀ⁄O⁄¡⁄fl

G—È.“.B.A¡È.n.
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1. }⁄¡⁄MV⁄ ⁄̂ƒ Ế .......................................................................... 61

2. …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl ..................................... 80

3. …•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ ..................................................... 95

4. …•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ ..................................... 113

5. DŒ⁄| .................................................................................... 128

6. ∑Ê◊⁄P´⁄ ∂y|V⁄◊⁄fl ................................................................... 147

7. B≈ÊO¤oÒ¨OÈ” »⁄fl}⁄fl° A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́ ................................. 165

8. Ê̂Á}⁄́ ⁄¿•⁄ —⁄M¡⁄O⁄–zÊ .................................................................. 181



5

}⁄¡⁄V⁄~ - 10

1.1 ØfiqOÊ

—¤»⁄·¤fO⁄ ∂•⁄flP ⁄́ V⁄fly»⁄fllo•⁄ ’ Ế≠≈Êæ⁄fl∆« ‘Êfi◊⁄fl»⁄‚¥•¤•⁄¡Ê OÊfi¡⁄◊⁄»⁄‚¥ •ÊfiÀ⁄OÊQ »⁄·¤•⁄¬æ⁄·¤W•Ê.

—¤»⁄%d¨O⁄ ÃO⁄–y•⁄ »¤¿Æ⁄O⁄}Ê, —¤»⁄%d¨O⁄ A¡Ê‡fiV⁄¿•⁄ V⁄fly»⁄fllo GM∏»⁄‚¥V⁄◊Êfi OÊfi¡⁄◊⁄•⁄ C —¤®⁄́ ÊVÊ

Æ⁄√®¤ ⁄́ O¤¡⁄y»¤W»Ê. —⁄»⁄·¤d•⁄ Gƒ« »⁄V⁄%V⁄◊⁄ »⁄flO⁄Q◊⁄́ ⁄fl≠ À¤≈ÊVÊ O⁄◊⁄fl’—⁄ƒfl —¤®⁄¥¿»¤W•⁄ß¡⁄‡,

Gƒ«¬V⁄‡ V⁄fly»⁄fllo•⁄ ÃO⁄–y GM∂fl•⁄fl OÊfi¡⁄◊⁄•⁄ ÃO⁄–y OÊ–fi}⁄√»⁄‚¥ G•⁄fl¬—⁄fl»⁄ @~ •Ê‡s⁄u —⁄»¤≈¤W•Ê.

1986 ¡⁄ ¡¤œoÒfiæ⁄fl ÃO⁄–y ̈ fi~æ⁄fl @MV⁄»¤W ÀÊÁO⁄–{O⁄ V⁄fly»⁄fllo»⁄́ ⁄fl≠ O¤Æ¤tOÊ‡◊⁄Ÿƒfl »⁄fl‡ƒ∫⁄‡}⁄

—ËO⁄æ⁄fl%V⁄◊⁄ @ª»⁄‰¶™ ‘¤V⁄‡ @®¤¿Æ⁄O⁄ }⁄¡⁄∑Êfi~ O¤æ⁄fl%O⁄√»⁄flV⁄◊⁄́ ⁄fl≠ AæÊ‡fif—⁄≈¤W}⁄fl°. B•⁄¡Ê‡M¶VÊ

Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ÃÀ⁄flOÊfiM¶√}⁄, ̂ ⁄lfl»⁄nOÊ A®¤¬}⁄, Æ⁄√P√æ⁄·¤}⁄ΩO⁄ ‘¤V⁄‡ O¤≈Ê‡fi_}⁄»¤W Æ⁄¬Œ⁄Q¬—⁄fl»⁄

Æ⁄√æ⁄fl}⁄≠V⁄◊¤W»Ê. B•⁄¡⁄ Æ⁄¬z¤»⁄fl»¤W }⁄¡⁄V⁄~V⁄◊⁄∆« e¤k ⁄́ ¨»⁄·¤%y Æ⁄√P√æÊflV⁄◊⁄fl ⁄́sÊæ⁄fl∑ÊfiO⁄fl

GM∂ ~◊⁄fl»⁄ÿOÊ »⁄fl‡t}⁄fl. B•⁄¡⁄M}Ê »⁄flV⁄fl»⁄́ ⁄fl≠ ÀÊÁO⁄–{O⁄ Æ7⁄√P√æÊflV⁄◊⁄ OÊfiM•⁄√—¤§́ ⁄•⁄∆« B¬—⁄fl»⁄

⁄̂lfl»⁄nOÊV⁄ÿVÊ ́ ¤M¶ ‘¤s⁄ƒfl ́ ⁄»⁄flVÊ —¤®⁄¥¿»¤W•Ê.

∂•⁄flP ⁄́ G≈¤« OÊ–fi}⁄√V⁄◊⁄‡ Æ⁄√~ O⁄–y ∂•⁄≈¤V⁄fl~°»Ê. @®¤¿Æ⁄́ ⁄ À¤—⁄°, @®⁄¥¿æ⁄fl ⁄́ »⁄fl ⁄́À¤Õ—⁄° »Ê‡•⁄≈¤•⁄

…Œ⁄æ⁄flV⁄◊⁄ ‘Ê‡—⁄ —⁄MÀÊ‡fi®⁄´ÊV⁄◊⁄fl »⁄fl}⁄fl° Æ¤√æÊ‡fiWO⁄»¤•⁄ @´⁄fl∫⁄»⁄V⁄◊⁄fl D}⁄°»⁄fl ¬fi~æ⁄fl

O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄ ̈ »⁄·¤%y ‘¤V⁄‡ O⁄∆O¤ ⁄́fl∫⁄»⁄V⁄◊⁄ …¨»⁄flæ⁄fl »⁄fl}⁄fl° »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ ́ ⁄sÊ—⁄ƒfl

⁄́»⁄flΩ ⁄́fl≠ ÆÊ√fi¡ÊfiØ“»Ê. G≈¤« »⁄V⁄%•⁄ »⁄flO⁄Q◊⁄ O⁄∆OÊæ⁄fl Æ⁄√V⁄~æ⁄fl ⁄́fl≠ ́ ¤»⁄‚¥ V⁄fl¬øfl¬“OÊ‡Mt•Êßfi»Ê.

""…ª ⁄́≠»¤•⁄ —¤»⁄·¤fO⁄, A£%O⁄ ’ Ế≠≈Êæ⁄flfl◊⁄Ÿ, …ª ⁄́≠ •ÊÁ’O⁄, »⁄·¤ ⁄́“O⁄, ∑Ë¶™O⁄ —¤»⁄fl¢⁄¥¿%V⁄ÿ¡⁄fl»⁄

Gƒ« »⁄flO⁄QÿVÊ O⁄∆æ⁄flƒfl ‘¤V⁄‡ À¤≈ÊV⁄◊⁄∆« D~°fiy%¡¤V⁄ƒfl —¤®⁄¥¿»ÊM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. ∆MV⁄,

e¤~, ∫¤ŒÊ, —⁄M—⁄Ì~, ®⁄»⁄fl%, @MV⁄»ÊÁO⁄ƒ¿V⁄◊Êfi »Ê‡•⁄≈¤•⁄ O¤¡⁄yV⁄ÿM•⁄ DMm¤V⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠

…flfi¡⁄ƒfl æÊ‡fid ẾV⁄◊⁄fl »⁄fl}⁄fl° ÃO⁄–y ̈ fi~V⁄◊⁄fl »⁄·¤}⁄√ —¤ƒ•⁄fl. G◊Êæ⁄fl Æ¤√æ⁄fl¶M•⁄≈Êfi æÊ‡fiV⁄¿»¤•⁄

O⁄∆O¤ V⁄fl¬V⁄◊⁄́ ⁄‡≠, @®¤¿Æ⁄́ ⁄ ¬fi~V⁄◊⁄́ ⁄‡≠ A¬“ ¡⁄‡Ø—⁄∑ÊfiO¤W•Ê. (NCF 2005, Æ⁄‚¥.27)

l …ª ⁄́≠ —¤»⁄·¤fO⁄ »⁄fl}⁄fl° A£%O⁄ ’ Ế≠≈Êæ⁄flfl◊⁄Ÿ»⁄¡⁄fl.

l …ª ⁄́≠ •ÊÁ’O⁄, »⁄·¤ ⁄́“O⁄ »⁄fl}⁄fl° ∑Ë¶™O⁄ —¤»⁄fl¢⁄¥¿%»⁄‚¥◊⁄Ÿ»⁄¡⁄fl.

’fiVÊ G≈¤« »⁄V⁄%V⁄ÿVÊ —Êfi¬•⁄»⁄¬VÊ O⁄∆O¤ —¤®⁄́ Êæ⁄fl ⁄́fl≠ V⁄ÿ—⁄ƒfl ÃO⁄–y Æ⁄√P√æÊflæ⁄fl G≈¤« »⁄ƒæ⁄flV⁄◊⁄∆«

OÊfi¡⁄◊⁄ À¤≈¤ Æ⁄p⁄¿O⁄√»⁄fl 2013
—¤»⁄·¤ ⁄́¿ —⁄…flfiÆ⁄́ ⁄V⁄◊⁄fl
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—⁄‡O⁄–=Ω»⁄„ À¤“°fiæ⁄fl»⁄„ AW¡⁄fl»⁄ ®Ê‡fi¡⁄zÊV⁄◊⁄́ ⁄fl≠ “ fiO⁄¬—⁄∑ÊfiO¤•⁄fl•⁄fl ́ ⁄»⁄flΩ •⁄‰œoOÊ‡fi ⁄́»¤V⁄∑ÊfiO⁄fl

GM•⁄fl G´È.“.G±È. ¨•Ê%fiÃ—⁄fl}⁄°•Ê. O¤≈Ê‡fi_}⁄»¤W Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ⁄́…fiO⁄¬—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° C

»⁄¿»⁄—Ê§æ⁄fl ⁄́fl≠ P√æ⁄·¤}⁄ΩO⁄»¤W—⁄fl»⁄‚¥•⁄¬M•⁄ »⁄·¤}⁄√ C V⁄fl¬æ⁄fl ⁄́fl≠ —¤©—⁄∂‘⁄fl•⁄fl. C •⁄‰œoOÊ‡fi ⁄́•⁄

’´Ê≠≈Êæ⁄fl∆« CV⁄ Æ⁄p⁄¿O⁄√»⁄fl»⁄´⁄fl≠ Æ⁄¬Œ⁄Q¬—⁄≈¤V⁄fl~°•Ê. ÀÊÁO⁄–{O⁄ Æ⁄√P√æÊflV⁄◊⁄∆« ¨¡⁄M}⁄¡⁄»¤W

}Ê‡s⁄W“OÊ‡Mt¡⁄fl»⁄ Gƒ«¡⁄ @ ⁄́fl∫⁄»⁄, —⁄MÀÊ‡fi®⁄́ Ê ‘¤V⁄‡ @®⁄¥¿æ⁄fl ⁄́ ÀÊ‡fi®⁄V⁄◊⁄́ ⁄fl≠ ∂◊⁄“OÊ‡Ms⁄fl

B•⁄́ ⁄fl≠ »⁄·¤s⁄≈¤V⁄fl»⁄‚¥•⁄fl. —⁄»⁄flÆ⁄%O⁄}ÊøflM•⁄ »⁄fl}⁄°Œ⁄flo —⁄»⁄flÆ⁄%O⁄}ÊVÊ GM∂ »ÊÁe¤k¨O⁄ —⁄…flfiÆ⁄́ ⁄»⁄́ ⁄fl≠

B∆« “ fiO⁄¬—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

1.2 Æ⁄p⁄¿O⁄√»⁄fl Æ⁄¬Œ⁄Q¡⁄zÊæ⁄fl @V⁄}⁄¿

O⁄◊Ê•⁄ I•⁄fl »⁄Œ⁄%V⁄◊⁄∆« ÃO⁄–y OÊ–fi}⁄√•⁄∆« @ ẾfiO⁄ ‘Ê‡—⁄ AÀ⁄æ⁄flV⁄◊⁄fl »⁄fl‡t∂M¶»Ê. ∫¤¡⁄}⁄•⁄∆«

2009 ¡⁄∆« e¤¿¬VÊ ∂M•⁄ …•¤¿∫¤¿—⁄ ‘⁄O⁄flQ O¤øfl•ÊøflM•⁄ ÃO⁄–y»⁄‚¥ »⁄flO⁄Q◊⁄ ‘⁄O¤QW ∂•⁄≈¤W•Ê.

‘⁄O⁄flQ A®¤¬}⁄ …•¤¿ƒæ⁄fl (Right based Educational Institution) GM∂ V⁄fl¬æ⁄fl ⁄́fl≠ —¤©—⁄ƒfl

⁄́»⁄flΩ Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ @M}¤¡¤œoÒfiæ⁄fl V⁄fly»⁄flloOÊQ H¬—⁄∑ÊfiO¤W•Ê. @M}¤¡¤œoÒfiæ⁄fl V⁄fly»⁄fllo

GM∂fl•⁄fl æ⁄·¤»⁄‚¥•Êfi JM•⁄fl •ÊfiÀ⁄•⁄ V⁄fly»⁄fllo»⁄ƒ«. B•⁄fl JM•⁄fl Æ⁄√}Ê¿fiO⁄ ‘⁄M}⁄»⁄́ ⁄fl≠ •¤lfl»⁄ »⁄flV⁄fl

dV⁄~°́ ⁄ æ⁄·¤»⁄‚¥•Êfi Æ⁄√•ÊfiÀ⁄•⁄∆«•⁄ß¡⁄‡ Af%—⁄∑ÊfiO¤•⁄ e¤k ⁄́ »⁄fl}⁄fl° @ ⁄́fl∫⁄»⁄V⁄◊⁄ Jlflo »Ê‡}⁄°»¤W•Ê.

e¤V⁄~O⁄ »⁄fllo•⁄∆« e¤¿¬VÊ‡Mt¡⁄fl»⁄ D}⁄°»⁄fl @®⁄¥¿æ⁄fl ⁄́, @®¤¿Æ⁄́ ⁄ »⁄·¤•⁄¬V⁄◊⁄fl OÊfi¡⁄◊⁄•⁄ »⁄flO⁄QÿV⁄‡

“V⁄∑ÊfiO¤•⁄fl•⁄fl @V⁄}⁄¿ GM∂fl•⁄́ ⁄fl≠ B•⁄fl —⁄‡_—⁄fl}⁄°•Ê.
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ÃO⁄–y ‘⁄O⁄flQ O¤æÊflßæ⁄fl∆« Æ⁄p⁄¿O⁄√»⁄fl, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ GM∏»⁄‚¥V⁄◊⁄ —⁄M∂M®⁄Æ⁄lo O¤ ⁄́‡ ⁄́flV⁄◊⁄fl Æ⁄p⁄¿O⁄√»⁄fl

Æ⁄¬Œ⁄Q¡⁄zÊæ⁄fl∆« Æ⁄¬V⁄{—⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê.

O⁄s¤uæ⁄fl ÃO⁄–y ‘⁄O⁄flQ O¤øfl•Ê 2009
—ÊO⁄–´È -29 (@®¤¿æ⁄fl 5)

Æ⁄p⁄¿O⁄√»⁄fl ‘¤V⁄‡ »⁄·Ëƒ¿¨y%æ⁄fl —⁄‡ ⁄̂O⁄V⁄◊⁄fl

1) Æ¤√¢⁄…flO⁄ ÃO⁄–y•⁄ Æ⁄p⁄¿O⁄√»⁄fl ‘¤V⁄‡ »⁄·Ëƒ¿ ̈ y%æ⁄fl …®¤ ⁄́V⁄◊⁄́ ⁄fl≠ Aæ⁄·¤ —⁄¡⁄O¤¡⁄•⁄

@©—⁄‡ ⁄̂́ Êæ⁄fl »⁄fl‡ƒO⁄ —⁄‡_—⁄≈¤V⁄fl»⁄ JM•⁄fl ÀÊÁO⁄–{O⁄ @©O¤¡⁄ —¤§́ ⁄•⁄ »⁄fl‡ƒO⁄

Æ⁄√~Æ¤¶—⁄∑ÊfiO⁄fl.

2) ÀÊÁO⁄–{O⁄ @©O¤¡⁄ —¤§́ ⁄ 1 ́ Êfi DÆ⁄…∫¤V⁄•⁄ Æ⁄√O¤¡⁄ Æ⁄p⁄¿O⁄√»⁄fl ‘¤V⁄‡ »⁄·Ëƒ¿ ̈ y%æ⁄fl

…®¤ ⁄́»⁄́ ⁄fl≠ Æ⁄√~Æ¤¶—⁄fl»¤V⁄ OÊ◊⁄W ⁄́ @MÀ⁄V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{—⁄∑ÊfiO¤W•Ê.

a) —⁄M…®¤ ⁄́•⁄∆« ‘Êfi◊⁄≈¤•⁄ »⁄·Ëƒ¿V⁄◊⁄ ‘Ê‡M¶OÊ.

b) »⁄flV⁄fl… ⁄́ —⁄»⁄%}Ê‡fi»⁄flflR»¤•⁄ ∑Ê◊⁄»⁄{VÊ.

c) »⁄flV⁄fl… ⁄́ e¤k ⁄́, —¤»⁄fl¢⁄¥¿%, OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ O⁄√»Êflfiy ‘Ê_`—⁄fl»⁄‚¥•⁄fl.

d) •ÊÁ’O⁄ ‘¤V⁄‡ »⁄·¤ ⁄́“O⁄ —¤»⁄fl¢⁄¥¿%V⁄◊⁄ —⁄MÆ⁄„y% ∑Ê◊⁄»⁄{VÊ.

e) »⁄flV⁄fl…VÊ BŒ⁄o»¤•⁄, ÃÀ⁄fl OÊfiM¶√}⁄»¤•⁄ ̂ ⁄lfl»⁄nOÊV⁄ÿ¡⁄fl»⁄ O⁄∆OÊ.

f) O⁄∆OÊæ⁄fl »⁄·¤®⁄¥¿»⁄fl»⁄́ ⁄fl≠ »⁄flV⁄fl… ⁄́ »⁄·¤}⁄‰∫¤ŒÊæ⁄fl∆«æÊflfi ̈ fis⁄fl»⁄‚¥•⁄́ ⁄fl≠ A•⁄Œ⁄flo

Æ¤√æÊ‡fiWO⁄VÊ‡ÿ—⁄∑ÊfiO⁄fl.

g) ∫⁄æ⁄fl, »⁄·¤´⁄“O⁄ J}⁄°s⁄ DMm¤V⁄fl»⁄ “§~, A}⁄MO⁄ B»⁄‚¥V⁄ÿM•⁄ »⁄flV⁄fl»⁄´⁄fl≠

»⁄flflO⁄°VÊ‡ÿ“, —⁄ }⁄M}⁄√»¤W @ªÆ¤√æ⁄fl Æ⁄√O⁄n—⁄ƒfl »⁄flV⁄fl…VÊ —⁄‘¤æ⁄fl ̈ fis⁄fl»⁄‚¥•⁄fl.

h) »⁄flV⁄fl… ⁄́ e¤k ⁄́V⁄√‘⁄y »⁄fl}⁄fl° @•⁄́ ⁄fl≠ Æ⁄√æÊ‡fiW—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%•⁄ —⁄»⁄flV⁄√ »⁄fl}⁄fl°

¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄.
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ÃO⁄–y ‘⁄O⁄flQ O¤æÊflßæ⁄fl ’ Ế≠≈Êæ⁄fl∆« ¨¡⁄M}⁄¡⁄ ‘¤V⁄‡ —⁄»⁄flV⁄√»¤•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄‚¥ —¤M…®¤¨O⁄

∑¤®⁄¥¿}Êæ⁄·¤W•Ê. B•⁄́ ⁄fl≠ V⁄»⁄fl ⁄́•⁄∆«¬“OÊ‡Ms⁄fl Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ Æ⁄¬Œ⁄Q¬—⁄∑ÊfiO⁄fl. C ’ Ế≠≈Êæ⁄fl∆«

Æ¤p⁄Æ⁄‚¥—⁄°O⁄ Æ⁄¬Œ⁄Q¡⁄zÊæ⁄fl ⁄́fl≠ ́ ¤»⁄‚¥ O¤y∑ÊfiO⁄fl.

D_}⁄ ‘¤V⁄‡ O⁄s¤uæ⁄fl ÃO⁄–yPQ¡⁄fl»⁄ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ
OÊfi¡⁄◊⁄•⁄ O¤ ⁄́‡ ⁄́flV⁄◊⁄fl ‘¤V⁄‡ Æ⁄¬ Ê̂cfi•⁄V⁄◊⁄fl 2011

ÀÊÁO⁄–{O⁄ @©O¤¡⁄V⁄◊⁄fl
1. 29 Ếfi Æ⁄¬ Ê̂cfi•⁄•⁄ Æ⁄√O¤¡⁄ ¡¤d¿ ÃO⁄–y —⁄MÀÊ‡fi®⁄́ ¤ »⁄fl}⁄fl° }⁄¡⁄∑Êfi~ —⁄…fl~ (SCERT)

ÀÊÁO⁄–{O⁄ @©O¤¡⁄V⁄◊⁄́ ⁄fl≠ ̈ fis⁄≈¤W•Ê.

2. (1) Ếfi DÆ⁄Æ⁄¬ Ê̂cfi•⁄•⁄ @tæ⁄fl∆« Æ⁄√O⁄n“¡⁄fl»⁄ Æ⁄√O¤¡⁄ ÀÊÁO⁄–{O⁄ @©O¤¡⁄»⁄́ ⁄fl≠ ‘Ê‡M¶¡⁄fl»⁄
—⁄M—Ê§æ⁄fl Æ⁄p⁄¿O⁄√»⁄fl, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ —⁄‡ ⁄̂O⁄ }⁄æ⁄·¤¬—⁄fl»¤V⁄ C O¤ ⁄́‡¨ ⁄́ 29 Ếfi Æ⁄¬ Ê̂cfi•⁄•⁄
(2) Ếfi DÆ⁄Æ⁄¬ Ê̂cfi•⁄•⁄ @MÀ⁄ (a) øflM•⁄ (f) »⁄¡ÊW ⁄́ ̈ ∂M®⁄́ ÊV⁄ÿVÊ ∫¤•⁄O⁄»¤V⁄•⁄M}Ê;

(a) —⁄O¤∆O⁄ƒ»⁄„ Æ¤√æ⁄flO⁄Q´⁄flV⁄fly»⁄„ AW¡⁄fl»⁄ Æ⁄p⁄¿O⁄√»⁄fl »⁄fl}⁄fl° Æ¤p⁄Æ⁄‚¥—⁄°O⁄V⁄ÿVÊ
»⁄fl‡ƒ∫⁄‡}⁄»¤•⁄ ffi»⁄́ ⁄ ́ ÊÁÆ⁄‚¥y¿»⁄́ ⁄fl≠ ¡⁄‡w“OÊ‡◊⁄Ÿƒfl @V⁄}⁄¿»¤•⁄ O⁄∆O¤ —¤»⁄flW√V⁄◊⁄‡
J◊⁄VÊ‡Ms⁄M}Ê B}⁄¡⁄ O⁄∆O¤ —¤»⁄flW√V⁄ÿVÊ ¡⁄‡Æ⁄‚¥ ̈ fis⁄fl»⁄‚¥•⁄fl;

(b) JM•⁄¬M•⁄ GMl¡⁄ »⁄¡ÊW ⁄́ }⁄¡⁄V⁄~V⁄◊⁄∆« Æ⁄√~æÊ‡M•⁄fl …Œ⁄æ⁄flO⁄‡Q @V⁄}⁄¿»¤•⁄ O⁄̈ Œ⁄r
O⁄∆O¤ Æ⁄¬z¤»⁄flV⁄◊⁄́ ⁄fl≠ ̈ y%øfl—⁄∑ÊfiO⁄ƒ«•Ê »⁄flO⁄QÿV¤W »⁄·Ë∆O⁄»¤•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠
…O¤—⁄VÊ‡ÿ“ »⁄flO⁄Q◊⁄ O⁄∆O¤ Æ⁄¬z¤»⁄flO¤QW @®¤¿Æ⁄O⁄¡⁄ d»¤∑¤ß¬æ⁄fl »⁄·¤ ⁄́•⁄Ms⁄V⁄ÿVÊ
¡⁄‡Æ⁄‚¥ ̈ fis⁄fl»⁄‚¥•⁄fl;

(c) O⁄∆OÊ »⁄fl}⁄fl° ∑Ê‡fi®⁄́ Êæ⁄fl Æ⁄¬z¤»⁄flV⁄◊⁄ A®¤¡⁄•⁄∆« —Êfi»¤O¤ƒ•⁄ @®¤¿Æ⁄O⁄ }⁄¡⁄∑Êfi~
—¤»⁄flW√V⁄◊⁄́ ⁄fl≠ @ª»⁄‰¶™Æ⁄t—⁄fl»⁄‚¥•⁄fl;

(d) 1995¡⁄ ⁄́‡¿ ⁄́}ÊV⁄ÿ¡⁄fl»⁄ »⁄¿P°V⁄ÿV¤W¡⁄fl»⁄ (—⁄»⁄·¤ ⁄́ ‘⁄O⁄flQV⁄◊⁄fl, ‘⁄O⁄flQV⁄◊⁄ —⁄M¡⁄O⁄–zÊ
‘¤V⁄‡ Æ⁄„y% ∫¤V⁄»⁄’—⁄fl…OÊ) ̈ æ⁄fl»⁄flV⁄ÿV⁄́ ⁄fl—¤¡⁄»¤W ́ ⁄‡¿ ⁄́}ÊV⁄ÿ¡⁄fl»⁄ »⁄flO⁄QÿVÊ
ÃO⁄–y»⁄́ ⁄fl≠ ̈ fis⁄fl»⁄‚¥•⁄O¤QW @®¤¿Æ⁄O⁄¬VÊ —Êfi»¤Æ⁄„»⁄% »⁄fl}⁄fl° —Êfi»¤O¤ƒ•⁄ }⁄¡⁄∑Êfi~
O¤æ⁄fl%O⁄√»⁄flV⁄ÿVÊ ¡⁄‡Æ⁄‚¥ ̈ fis⁄fl»⁄‚¥•⁄fl;

(e) ¨¡⁄M}⁄¡⁄»⁄„ —⁄»⁄flV⁄√»⁄„ A•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ e¤¬VÊ }⁄¡⁄fl»⁄‚¥•⁄O¤QW @V⁄}⁄¿»¤•⁄
—⁄‡ ⁄́̂ ÊV⁄◊⁄́ ⁄‡≠ »⁄·¤’~V⁄◊⁄́ ⁄‡≠ }⁄æ⁄·¤¬—⁄fl»⁄‚¥•⁄fl.

(f) ÀÊÁO⁄–{O⁄ ®Ê‡fi¡⁄zÊV⁄◊⁄fl ‘¤V⁄‡ O¤æ⁄fl%O⁄√»⁄flV⁄◊⁄fl, Æ⁄p⁄¿O⁄√»⁄fl, ∑Ê‡fi®⁄́ Êæ⁄fl »⁄fl‡ƒO⁄
»⁄flO⁄Q◊⁄ »Êflfi≈¤V⁄fl»⁄ Æ⁄¬z¤»⁄fl B}¤¿¶V⁄◊⁄ O⁄fl¬}⁄fl —⁄MÀÊ‡fi®⁄́ ÊV⁄◊⁄́ ⁄‡≠ @®⁄¥¿æ⁄fl ⁄́V⁄◊⁄́ ⁄‡≠
OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl »⁄fl}⁄fl° @•⁄́ ⁄fl≠ e¤¬VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.



9

}⁄¡⁄V⁄~ - 10

OÊfi¡⁄◊⁄ À¤≈¤ Æ⁄p⁄¿O⁄√»⁄fl•⁄ (2013) »ÊÁÃŒ⁄o=¿V⁄◊⁄́ ⁄fl≠ ́ Ê‡fisÊ‡fiy.
1) …•¤¿£% OÊfiM¶√}⁄, Æ⁄√P√æ⁄·¤}⁄ΩO⁄, ̂ ⁄lfl»⁄nOÊ Æ⁄√®¤ ⁄́, »⁄·Ë≈¤¿®¤¬}⁄ Æ⁄p⁄¿O⁄√»⁄fl.

2) ∑Ë¶™O⁄ ‘⁄M}⁄•⁄∆«, Æ⁄√P√æÊflV⁄◊⁄ ‘⁄M}⁄•⁄∆«, »⁄fl Ế‡fi∫¤»⁄ ‘⁄M}⁄•⁄∆« ‘¤V⁄‡ »⁄·Ëƒ¿V⁄◊⁄ ‘⁄M}⁄•⁄∆«
»⁄flV⁄fl… ⁄́ O⁄∆O¤ —¤®⁄́ ÊV⁄ÿVÊ J}⁄fl° ̈ fis⁄≈¤W•Ê.

3) e¤k ⁄́ ̈ »⁄·¤%y GM∂ }¤~ O⁄ ́ Ê≈ÊV⁄no ⁄́∆«¡⁄fl»⁄ Æ⁄p⁄¿O⁄√»⁄fl.

4) …¨»⁄flæ⁄fl Æ⁄√P√æÊflæ⁄fl∆« »ÊÁ…®⁄¥¿Æ⁄„y%»⁄„ æÊ‡fiV⁄¿»⁄„ A•⁄ @®¤¿Æ⁄́ ⁄ }⁄M}⁄√V⁄◊⁄́ ⁄fl≠ “ fiO⁄¬“
DÆ⁄æÊ‡fiW—⁄ƒfl @®¤¿Æ⁄O⁄¬VÊ —¤ }⁄M}⁄√=¿…•Ê.

5) O⁄∆O¤—¤®⁄́ Ê, »⁄flO⁄Q◊⁄ …ª ⁄́≠ V⁄fly»⁄fllo B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄fl ……®⁄ O⁄∆O¤ …®¤ ⁄́V⁄◊⁄́ ⁄fl≠
@ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl. O⁄Ms⁄fl ’tæ⁄flfl»⁄ O⁄∆OÊ, AÀ⁄æ⁄flV⁄√‘⁄y ¬fi~, ‘Ê‡—⁄ _M}⁄́ ÊV⁄◊⁄fl,
æÊ‡fi_—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%»⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl. —⁄‘⁄O¤¡⁄ O⁄∆OÊ, —⁄‘⁄»⁄~% O⁄∆OÊ, _M}⁄́ ÊV⁄◊⁄ Æ⁄√~±⁄ƒ ⁄́,
»ÊÁæ⁄flP°O⁄ »⁄fl}⁄fl° V⁄flMØ´⁄ @»⁄O¤À⁄V⁄◊⁄´⁄fl≠ J•⁄W—⁄fl»⁄‚¥•⁄fl »Ê‡•⁄≈¤•⁄ …®¤´⁄V⁄◊⁄´⁄fl≠
Æ⁄¬V⁄{—⁄fl»⁄‚¥•⁄fl.

6) D_}⁄ —¤»⁄%d¨O⁄ ÃO⁄–y GM∂ ‘¤VÊ Gƒ« »⁄flO⁄Q◊⁄ O⁄∆O¤ —¤®⁄́ ÊVÊ Æ¤√®¤ ⁄́¿ ̈ fis⁄∑ÊfiO⁄fl.

7) Ø√-ÆÊÓ»⁄fl¬øflM•⁄ ‘ÊÁæ⁄fl¡È —ÊO⁄Ms⁄¬ »⁄¡ÊVÊ —⁄»⁄flV⁄√»¤•⁄ Æ⁄p⁄¿O⁄√»⁄fl.

8) Æ⁄√~æÊ‡M•⁄fl }⁄¡⁄V⁄~V⁄‡ ……®⁄ …Œ⁄æ⁄flV⁄◊⁄ ‘⁄‡¡⁄y»⁄́ ⁄fl≠ ¡¤œoÒfiæ⁄fl »⁄fllo•⁄ …Œ⁄æ⁄flV⁄◊⁄
‘⁄‡¡⁄y•Ê‡M¶VÊ HPfiO⁄¬“, OÊfi¡⁄◊⁄•⁄ Æ¤p⁄Æ⁄‚¥—⁄°O⁄V⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

9) ¡¤œoÒfiæ⁄fl »⁄fllo•⁄∆«¡⁄fl»⁄M}Ê JM•⁄fl »⁄fl}⁄fl° G¡⁄s⁄´Êfi }⁄¡⁄V⁄~V⁄ÿVÊ »⁄·¤}⁄‰∫¤ŒÊ(Æ⁄¬—⁄¡⁄
@®⁄¥¿æ⁄fl´⁄•Ê‡M¶VÊ) V⁄{}⁄ »⁄fl}⁄fl ° BMW«ŒÈ GM∂ »⁄fl‡¡⁄fl Æ¤p⁄Æ⁄ ‚ ¥—⁄ °O ⁄V⁄◊⁄´⁄fl≠
“•⁄™Æ⁄t—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

10) JM•⁄¬M•⁄ ´¤ƒQ´Êfi }⁄¡⁄V⁄~æ⁄fl»⁄¡ÊW´⁄ BMW«ŒÈ »⁄·¤®⁄¥¿»⁄fl Æ¤p⁄Æ⁄ ‚ ¥—⁄ °O ⁄V⁄◊⁄´⁄fl≠
“•⁄™Æ⁄t—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

11) À¤“°fiæ⁄fl ∫¤ŒÊ ‘¤V⁄‡ »⁄·¤}⁄‰∫¤ŒÊ GM∂ Ế≈Êæ⁄fl∆« O⁄́ ⁄≠s⁄ ∫¤Œ¤ O⁄∆OÊVÊ …ÀÊfiŒ⁄»¤•⁄
Æ¤√®¤ ⁄́¿ ̈ fis⁄≈¤V⁄fl»⁄‚¥•⁄fl.

12) Ø√-ÆÊÓ»⁄fl¬ ÃO⁄–yO¤QW HPfiO⁄‰}⁄ Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ¡⁄‡Ø“, LÆ⁄̂ ¤¬O⁄ ÃO⁄–y•⁄ @MV⁄»¤W
∂•⁄≈¤øfl—⁄ƒfl ̈ •Ê%fiÃ—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

13) »⁄·¤’~ }⁄M}⁄√e¤k ⁄́»⁄́ ⁄fl≠ (ICT) JM•⁄fl Æ⁄p⁄¿…Œ⁄æ⁄fl G ⁄́fl≠»⁄‚¥•⁄PQM}⁄ Æ⁄p⁄¿…Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠
—⁄M»⁄‘⁄́ ⁄»⁄·¤s⁄fl»⁄ »⁄·¤®⁄¥¿»⁄fl»¤W ∂◊⁄—⁄∑ÊfiO⁄fl.

14) …ÀÊfiŒ⁄»¤•⁄ Æ⁄¬V⁄y ẾVÊ @‘⁄%¡¤•⁄ »⁄flO⁄QÿVÊ …ª ⁄́≠ ‘¤V⁄‡ ́ ⁄‡}⁄́ ⁄»¤•⁄ O⁄∆O¤ }⁄M}⁄√V⁄◊⁄́ ⁄fl≠
A…Œ⁄Q¬“  @ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° …ª ⁄́≠»¤•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠
A…Œ⁄Q¬“ @ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.
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15) O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ @»⁄ƒM∏“•⁄ —⁄»⁄flV⁄√ »⁄fl}⁄fl° ¨¡⁄M}⁄¡⁄»¤•⁄ »⁄·Ëƒ¿ »⁄·¤Æ⁄́ ⁄ (CCE)
´⁄sÊ—⁄∑ÊfiO⁄fl.

16) A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y, O⁄≈Êæ⁄fl ÃO⁄–y, »⁄‰~° Æ⁄¬^⁄æ⁄fl B»⁄‚¥V⁄◊⁄´⁄fl≠ O⁄s¤uæ⁄fl
Æ⁄p⁄¿…Œ⁄æ⁄flV⁄◊¤W Æ⁄¬V⁄{—⁄≈¤W•Ê.

17) ‘ÊÁæ⁄fl¡È —ÊO⁄Ms⁄¬ …∫¤V⁄•⁄∆« O¤≈¤ ⁄́fl—¤¬æ⁄·¤W Æ¤p⁄ Æ⁄‚¥—⁄°O⁄V⁄◊⁄́ ⁄fl≠ “•⁄™Æ⁄t—⁄∑ÊfiO⁄fl.

18) ¡¤œoÒfiæ⁄fl ÃO⁄–y ¨æ⁄fl»⁄fl•⁄ ∑Ê◊⁄P ⁄́∆« ‘⁄O⁄flQ A®¤¬}⁄ ÃO⁄–yOÊQ J}⁄fl° ¨fis⁄∑ÊfiO⁄fl.

19) Æ⁄√~æÊ‡∂π @®¤¿Æ⁄O⁄́ ⁄‡ K»⁄% —⁄‘⁄¡⁄O⁄–O⁄ (Mentor) ⁄́ —¤§́ ⁄OÊQfi¬, ∑ÊfiO¤•⁄ O¤◊⁄fæ⁄fl ⁄́fl≠,
¡⁄O⁄–zÊæ⁄fl ⁄́fl≠ À¤≈Êæ⁄fl∆« »⁄fl}⁄fl° }⁄¡⁄V⁄~æ⁄fl∆« »⁄flV⁄fl…VÊ J•⁄W—⁄∑ÊfiO⁄fl.

20) @®¤¿Æ⁄O⁄¡⁄fl Æ¤∆—⁄∑ÊfiO¤•⁄ »⁄‰~° ̈ fi~ —⁄M’}ÊVÊ (Code of Professional Ethics for School

Teacher) J}⁄fl° ̈ fis⁄≈¤V⁄fl»⁄‚¥•⁄fl.

21) 21 Ếfi À⁄}⁄»⁄·¤ ⁄́•⁄ O⁄∆O¤ ẾÁÆ⁄‚¥y¿V⁄◊⁄fl (21st Century Learning skills) O¤≈Ê‡fi_}⁄»¤W
V⁄ÿ“OÊ‡◊⁄flŸ»⁄‚¥•⁄OÊQ æÊ‡fiV⁄¿»¤W»Ê.

22) »⁄·¤ ⁄́…fiæ⁄fl »⁄·Ëƒ¿V⁄◊⁄́ ⁄fl≠ J◊⁄VÊ‡Ms⁄ }⁄≈Ê»⁄·¤¡⁄́ ⁄fl≠ —⁄‰œo—⁄ƒfl —⁄»⁄fl¢⁄%»¤W•Ê.

23) —⁄»⁄·¤´⁄ @»⁄O¤À⁄ »⁄fl}⁄fl° —⁄»⁄·¤´⁄}Ê (Equity and Equality) ƒª—⁄fl»⁄ ÃO⁄–y »⁄¿»⁄—Ê§VÊ
‘Ê‡M¶OÊ‡Mt•Ê.

—⁄‘⁄d»¤•⁄ O⁄∆OÊ, O⁄∆æ⁄flfl»⁄ »⁄flO⁄Q◊⁄ ∑Ë¶™O⁄, »⁄·¤ ⁄́“O⁄ ∑Ê◊⁄»⁄{VÊæ⁄fl ⁄́fl≠ •⁄‰œoæ⁄fl∆«¬“OÊ‡Ms⁄fl
}⁄≈Ê, ‘⁄‰•⁄æ⁄fl, ‘⁄—⁄° —⁄»⁄fl ⁄́ æ⁄flVÊ‡Ms⁄ Æ⁄p⁄¿O⁄√»⁄fl (Curriculum for the harmony of head, Heart and

Hand) GM∂ O¤zÊQæÊ‡M¶VÊ Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ́ ¤»⁄‚¥ »⁄·¤s⁄∑ÊfiO⁄fl.

‘¤V¤•⁄¡Ê Æ⁄p⁄¿O⁄√»⁄fl —⁄…flfiÆ⁄́ ⁄ ‘ÊfiW¡⁄∑ÊfiO⁄fl? @•⁄¡⁄ —ÊÁ•¤™M~O⁄ »⁄fl}⁄fl° Æ¤√æÊ‡fiWO⁄»¤•⁄
@tÆ¤æ⁄fl ‘ÊfiW¡⁄∑ÊfiO⁄fl?

1.3 Æ⁄p⁄¿O⁄√»⁄fl —⁄…flfiÆ⁄́ ⁄
Æ⁄M^ÊfiM¶√æ⁄flV⁄◊⁄´⁄fl≠ ∂◊⁄“ —⁄fl}⁄fl °»⁄flfl}⁄ °∆´⁄ Æ⁄¬—⁄¡⁄¶M•⁄ O⁄∆æ⁄fl∆¡⁄fl»⁄ —⁄‘⁄d

—¤»⁄fl¢⁄¥¿%V⁄◊Ê‡M¶VÊ »⁄flV⁄fl ‘⁄fllflo}⁄°•Ê. dV⁄}⁄°́ ⁄fl≠ ‘Ê‡—⁄ ¬fi~æ⁄fl∆« Ế‡fis⁄ƒfl, @¢⁄%»⁄·¤s⁄ƒfl,
»⁄¿»⁄‘⁄¬—⁄ƒfl, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄ƒfl À¤≈Êæ⁄fl ÃO⁄–y•⁄ »⁄fl‡ƒO⁄ »⁄flV⁄fl…VÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. }⁄́ ⁄≠
»⁄flflM¶¡⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ G•⁄fl¬“, A —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬“OÊ‡Ms⁄fl O⁄∆OÊ ́ ⁄sÊæ⁄flfl}⁄°•Ê. Æ⁄p⁄¿O⁄√»⁄fl
…¨»⁄flæ⁄fl —⁄…flfiÆ⁄́ ⁄•⁄ ƒO⁄–yV⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥?

n ⁄̂lfl»⁄nOÊ A®¤¬}⁄»¤•⁄fl•⁄fl.

n Æ⁄√P√æÊflV⁄ÿM•⁄ O⁄‡t•⁄flß.

n O⁄∆OÊæ⁄fl ⁄́fl≠ V⁄noVÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.
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n O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠
—⁄±⁄ƒVÊ‡ÿ—⁄ƒfl —⁄»⁄fl¢⁄%»¤•⁄fl•⁄fl.

n Æ⁄¬—⁄¡⁄ A®¤¬}⁄»¤•⁄fl•⁄fl.

n …O¤—⁄•⁄ »⁄ƒæ⁄flV⁄◊⁄́ ⁄fl≠
Æ⁄¬V⁄{—⁄fl»⁄‚¥•⁄fl.

n …•¤¿£%æ⁄fl —⁄ ∫¤»⁄OÊQ
@ ⁄́flV⁄fly»¤•⁄fl•⁄fl.

n O⁄∆OÊæÊ‡M¶VÊ »⁄·Ëƒ¿
¨y%æ⁄fl»⁄„  d}Êæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl.
e¤k´⁄¨»⁄·¤%y A®¤¬}⁄»¤•⁄

O⁄∆O¤ ¬fi~æ⁄flfl Æ⁄p⁄¿O⁄√»⁄flOÊQ A®¤¡⁄»¤W•Ê.
…•¤¿£%æ⁄fl Af%}⁄ e¤k ⁄́ »⁄fl}⁄fl° AÀ⁄æ⁄fl
Æ ⁄¬— ⁄¡ ⁄» ⁄´ ⁄ fl ≠  Æ ⁄¬V ⁄{“O Ê‡Ms⁄fl
Æ ⁄ √æ Ê‡fid´ ⁄O¤¬æ⁄·¤• ⁄ O ⁄∆O¤
^⁄lfl»⁄nOÊV⁄◊⁄´⁄fl≠ HÆ⁄%t—⁄fl»⁄‚¥•⁄¬M•⁄
—⁄‘⁄d e¤k´⁄»⁄´⁄fl≠ ¡⁄‡Ø—⁄ƒfl —¤®⁄¥¿
GM∂fl•⁄fl C •⁄‰œoOÊ‡fi ⁄́•⁄ »ÊÁÃŒ⁄o=¿.

O⁄∆O¤ ⁄́fl∫⁄»⁄V⁄◊⁄fl
∂•⁄flP ⁄́ …ª ⁄́≠ ’ Ế≠≈ÊV⁄ÿM•⁄ ∂¡⁄fl»⁄

…•¤¿£%V⁄◊⁄ Af%}⁄ e¤k ⁄́, —¤»⁄fl¢⁄¥¿%,
A—⁄P° B»⁄‚¥V⁄◊⁄fl …ª ⁄́≠»¤W¡⁄fl»⁄»⁄ƒ«»Êfi. C
»ÊÁÃŒ⁄o=¿»⁄´⁄fl≠ Æ⁄¬V⁄{“OÊ‡Ms⁄fl »⁄¿P°
ª´ ⁄ ≠} Êæ ⁄fl´ ⁄‡ ≠ ∂‘⁄fl» ⁄ flflR»¤•⁄
∂fl¶™»⁄fl}Ê°æ⁄fl´⁄‡≠ V⁄»⁄fl´⁄•⁄∆«¬“OÊ‡Ms⁄fl
O ⁄∆O Êæ ⁄fl @´ ⁄fl∫ ⁄» ⁄V ⁄◊ ⁄´ ⁄ fl ≠
¡⁄‡Ø—⁄∑ÊfiO¤•⁄fl•⁄fl »⁄flflR¿»¤W•Ê.

O⁄∆O¤ Æ⁄¬—⁄¡⁄
…•¤¿£%æ⁄fl A— ⁄P °  ‘¤V ⁄‡

∑Ê◊⁄»⁄{VÊæ⁄fl´⁄fl≠ •⁄‰œoæ⁄fl∆«¬“OÊ‡Ms⁄fl,

»⁄flO⁄Q◊⁄fl }Ê‡s⁄WOÊ‡Mt¡⁄fl»⁄ e¤k´⁄ ¨»⁄·¤%y
Æ⁄ √P √æÊflæ⁄fl∆ « @®¤¿Æ ⁄O ⁄¡ ⁄ fl — ⁄P √æ⁄fl»¤W
∫¤V⁄»⁄’“•⁄¡Ê, @•⁄fl »⁄flO⁄Q◊⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl≠
V⁄noVÊ‡ÿ—⁄ƒfl —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl. O⁄∆OÊæ⁄fl∆«
}Ê‡s⁄W“OÊ‡Mt¡⁄fl»⁄ »⁄flO⁄Q◊⁄fl }⁄»⁄flΩ e¤k ⁄́»⁄́ ⁄fl≠
}¤»Êfi ¨…fl%“OÊ‡◊⁄flŸ}¤°¡Ê. }¤»⁄‚¥ À¤≈Êæ⁄fl∆«
O⁄∆~¡⁄fl»⁄‚¥•⁄´⁄fl≠ ‘Ê‡¡⁄W´⁄ …Œ⁄æ⁄flV⁄◊Ê‡M¶VÊ
@ ⁄́ øfl“ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ OÊfi◊⁄fl»⁄M}Ê ÆÊ„√fi}¤”’—⁄∑ÊfiO⁄fl.
∑¤øflÆ¤p⁄ ‘Ê‡sÊ•⁄fl JM•Êfi JM•⁄fl —⁄¬æ⁄·¤•⁄
D}⁄°¡⁄»⁄´⁄fl≠ O⁄Ms⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄PQM}⁄, }⁄»⁄flΩ•Êfi
»¤O⁄¿V⁄◊⁄∆« —⁄ }⁄M}⁄√»¤W D}⁄°¡⁄»⁄́ ⁄fl≠ ‘Êfi◊⁄fl»⁄M}Ê
ÆÊ„√fi}¤”’—⁄∑ÊfiO⁄fl. B»⁄‚¥V⁄◊Ê≈¤« }⁄»⁄flΩ e¤k ⁄́»⁄́ ⁄fl≠
…—⁄°¬—⁄fl»⁄ »⁄flO⁄QÿVÊ —⁄‘¤æ⁄fl »⁄·¤s⁄fl»⁄ Æ⁄√®¤ ⁄́
‘ÊeÊgV⁄◊¤W»Ê. ∑Ë¶™O⁄»¤•⁄ E‘Ê @¢⁄%»⁄}¤°•⁄
JM•⁄fl ∑ Ê‡fi® ⁄´ ⁄ O ⁄ √» ⁄ fl»¤W•Ê . B•⁄´ ⁄ fl ≠
ÆÊ„√fi}¤”’—⁄∑ÊfiO⁄fl. ‘⁄ƒ»¤¡⁄fl ∑¤¬ }⁄»⁄flΩ •ÊÁ ⁄́M¶ ⁄́
@ ⁄́fl∫⁄»⁄V⁄ÿM•⁄ @¢⁄»¤ »⁄·¤®⁄¥¿»⁄fl —⁄MÆ⁄O⁄%¶M•⁄
»⁄flO ⁄ Q◊ ⁄ »⁄fl´⁄“ ”´ ⁄∆«  OÊƒ»⁄ ‚ ¥ AÀ⁄æ⁄flV⁄◊ ⁄fl
¡⁄‡Æ⁄‚¥VÊ‡Mt¡⁄∂‘⁄fl•⁄fl. A•⁄¡Ê @®¤¿Æ⁄O⁄¡⁄fl
¨¬fiP–—⁄fl»⁄ »⁄·¤}⁄flV⁄◊⁄∆« @»⁄‚¥V⁄◊⁄´⁄fl≠ @»⁄¬VÊ
Æ⁄√O⁄n—⁄ƒfl —¤®⁄¥¿»¤V⁄•⁄fl. ~ÿ¶¡⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl°
~ÿæ⁄fl¶¡⁄fl»⁄ ‚ ¥•⁄¡ ⁄ »⁄fl®Ê¥ ¿ ‘Ê‡—⁄ e¤k´⁄•⁄
—⁄‰œoæ⁄·¤V⁄fl}⁄°•Ê. À¤≈Êæ⁄fl ‘Ê‡¡⁄VÊ »⁄fl Ế @¢⁄»¤
—⁄»⁄·¤d•⁄∆« ∑Ê◊Ê—⁄fl»⁄ O⁄¡⁄OËÀ⁄ƒ¿•⁄ ¡⁄‡Æ⁄•⁄∆«
BM}⁄‘⁄ e¤k´⁄ —⁄‰œoæ⁄·¤V⁄fl»⁄‚¥•⁄fl. BM}⁄‘⁄ Gƒ«
~◊⁄fl»⁄ÿOÊV⁄◊⁄́ ⁄fl≠ VË¡⁄…—⁄∑ÊfiO⁄fl. ~◊⁄fl»⁄ÿOÊ »⁄fl}⁄fl°
—⁄M»Êfi•⁄́ ⁄Ãfiƒ}Êøfl¡⁄fl»⁄ @®¤¿Æ⁄O⁄¡⁄fl C O⁄fl¬}⁄fl
Æ ⁄ √e¤k» ⁄M} ⁄¡¤W¡⁄fl}¤ °¡ Ê . » ⁄flO ⁄ Q◊ ⁄ …O¤— ⁄
—¤®⁄¥¿}Êæ⁄fl´⁄fl≠ »⁄fl´⁄V⁄Ms⁄fl, ^⁄lfl»⁄nOÊV⁄◊⁄´⁄fl≠
J•⁄W“ ‘¤V⁄‡ Æ⁄√ÀÊ≠V⁄◊⁄´⁄fl≠ OÊfiÿ @»⁄¡⁄´⁄fl≠
»⁄flfl ⁄́≠sÊ—⁄ƒfl @®¤¿Æ⁄O⁄¬VÊ —¤®⁄¥¿.
@´Ê fiŒ⁄zÊ, ¨¬fiO⁄–zÊ, Æ⁄√ÀÊ≠V⁄◊⁄´⁄fl≠ OÊfi◊⁄fl»⁄‚¥•⁄fl,
^⁄^¤%O⁄‡lV⁄◊⁄fl B»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ “•¤™M}⁄
¡⁄‡ØfiO⁄¡⁄y »⁄fl}⁄fl° AÀ⁄æ⁄fl —⁄‰œoV⁄◊¤V⁄fl}⁄°»Ê.
B»⁄‚¥V⁄◊⁄fl —⁄P√æ⁄fl ∫¤V⁄»⁄’—⁄fl…OÊæ⁄fl ∫¤V⁄»¤W»Ê.
À¤≈ ÊV ⁄◊ ⁄ fl Æ ⁄ √À Ê ≠V ⁄◊ ⁄´ ⁄ fl ≠  O Ê fi◊ ⁄ fl» ⁄ ‚ ¥• ⁄O ⁄‡Q
^ ⁄_%— ⁄fl» ⁄ ‚ ¥• ⁄O ⁄‡Q À Ê‡fi©— ⁄fl» ⁄ ‚ ¥• ⁄O ⁄‡Q
…ÀÊ«fiœ—⁄fl»⁄‚¥•⁄O⁄‡Q ¨V⁄»⁄fl ⁄́»⁄́ ⁄fl≠ O⁄Ms⁄flOÊ‡◊⁄Ÿƒ‡
@»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.
              G´È.“.G±È. 2005 Æ⁄‚¥l. 41,42
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»ÊÁ…®⁄¥¿Æ⁄„y% O⁄∆O¤ ^⁄lfl»⁄nOÊV⁄◊⁄∆« ∫¤Wæ⁄·¤V⁄ƒfl @´⁄flO⁄‡ƒ»¤V⁄fl»⁄M}Ê }⁄¡⁄V⁄~V⁄◊⁄´⁄fl≠
“•⁄™Æ⁄t—⁄∑ÊfiO⁄fl. …•¤¿£% OÊfiM¶√}⁄ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄ÿVÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄M}Ê ̂ ⁄lfl»⁄nOÊ A®¤¬}⁄
O⁄∆OÊæ⁄fl ⁄́fl≠ ‘ÊfiVÊ »⁄·¤s⁄∑ÊfiOÊM•⁄fl ́ ¤»⁄‚¥ ~ÿ•⁄flOÊ‡MsÊ»⁄ƒ«»Êfi?

O⁄∆O¤ Æ⁄√P√æÊfl
n Æ⁄√~æÊ‡∂π …•¤¿£%æ⁄fl‡ }⁄́ ⁄≠ @ ⁄́fl∫⁄»⁄V⁄◊⁄ A®¤¡⁄•⁄∆« e¤k ⁄́ ¨»⁄·¤%y (Knowledge

Construction) »⁄·¤s⁄fl»⁄́ ⁄fl.

n e¤k ⁄́ ̈ »⁄·¤%y»⁄́ ⁄fl≠ »ÊÁæ⁄flflP°O⁄ »⁄fl}⁄fl° —¤»⁄·¤fO⁄ ‘⁄M}⁄V⁄◊⁄∆« »⁄·¤s⁄∑ÊfiO⁄fl.

n ……®⁄ O⁄∆O¤ ÀÊÁ∆V⁄◊⁄́ ⁄fl≠ (Learning Style) Æ⁄¬V⁄{“OÊ‡Ms⁄fl ……®⁄ BM¶√æ⁄·¤ ⁄́fl∫⁄»⁄V⁄◊⁄́ ⁄fl≠
(Multisensory Experiences) ̈ fis⁄fl»⁄ »⁄fl‡ƒO⁄ O⁄∆OÊæ⁄fl ⁄́fl≠ æ⁄flÀ⁄“ VÊ‡ÿ—⁄∂‘⁄fl•⁄fl.

n O⁄∆O¤ ⁄́fl∫⁄»⁄V⁄◊⁄́ ⁄fl≠ —⁄⁄P√fiæ⁄fl»¤W (spiralling) »⁄flMt—⁄fl»⁄ »⁄fl‡ƒO⁄ O⁄∆OÊæ⁄flfl —¤O⁄Œ⁄flo
±⁄ƒO¤¬æ⁄·¤V⁄fl}⁄°•Ê.

n O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄ÿVÊ æÊ‡fiV⁄¿»¤•⁄ ⁄́»⁄fl¨fiæ⁄fl}Ê (Flexibility), ‘Ê‡M•¤{OÊ (Adapta-

tions), O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄◊⁄ AæÊflQ (Selection) B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ⁄́sÊ—⁄fl»⁄ »⁄fl‡ƒO⁄ …ª ⁄́≠
@ª¡⁄fl_æ⁄fl O⁄∆OÊæ⁄fl A—⁄O⁄°¡⁄́ ⁄fl≠ Æ⁄¬V⁄{—⁄∂‘⁄fl•⁄fl.

n —¤O⁄Œ⁄flo O⁄∆O¤ ⁄́fl∫⁄»⁄V⁄◊⁄fl Æ⁄√~æÊ‡∂π …•¤¿£%VÊ •Ê‡¡⁄P•¤V⁄≈Êfi O⁄∆O¤ —¤®⁄́ Ê (Learning

outcome) •⁄‰v⁄»¤V⁄fl»⁄‚¥•⁄fl.

n O⁄∆OÊ »⁄fl}⁄fl° »⁄·Ëƒ¿¨y%æ⁄fl Æ⁄√P√æÊflV⁄◊⁄fl ̈ ¡⁄M}⁄¡⁄»¤W ́ ⁄sÊæ⁄fl∑ÊfiO¤W¡⁄fl»⁄‚¥•⁄fl.

n …Œ⁄æ⁄·¤®¤¬}⁄ »⁄—⁄fl°, …•¤¿£%æ⁄fl O⁄∆OÊæ⁄fl @V⁄}⁄¿ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ‘Ê‡M¶OÊ‡Ms⁄fl ……®⁄ O⁄∆O¤
∑Ê‡fi®⁄́ ⁄ }⁄M}⁄√V⁄◊⁄́ ⁄fl≠ ∂◊⁄“OÊ‡Ms⁄¡Ê Gƒ«¬V⁄‡ O⁄∆O¤ —¤®⁄́ Ê (Learning Outcome) æ⁄fl ⁄́fl≠
V⁄ÿ“OÊ‡◊⁄Ÿƒfl —¤®⁄¥¿.

n Æ⁄√~æÊ‡M•⁄fl »⁄flV⁄fl… ⁄́ —⁄»⁄flV⁄√ Æ⁄√V⁄~æ⁄fl ⁄́fl≠ (Allround development) D•ÊßfiÀ⁄ »¤W¬“OÊ‡Ms⁄fl
O⁄∆O¤ Æ⁄√P√æÊflV⁄◊⁄́ ⁄fl≠ ̈ ®⁄%¬—⁄∑ÊfiO⁄fl.

1.4 O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄fl (Learning Outcomes)

……®⁄ …Œ⁄æ⁄flV⁄ÿVÊ —⁄M∂M©“•⁄M}Ê ¨fis⁄≈¤V⁄fl»⁄ O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄◊⁄ ±⁄ƒ»¤W e¤k ⁄́,
OËÀ⁄ƒ¿, »⁄fl Ế‡fi∫¤»⁄, »⁄·Ëƒ¿V⁄◊⁄fl »⁄flV⁄fl… ⁄́∆« ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ}⁄°»Ê. B»⁄‚¥V⁄◊⁄∆« OÊƒ»⁄́ ⁄fl≠ —⁄ ƒ∞ O¤ƒ•⁄∆«
—⁄MÆ¤¶—⁄∂‘⁄fl•⁄fl »⁄fl}⁄fl° OÊƒ»⁄OÊQ ¶fiY⁄%O¤ƒ ∑ÊfiO¤V⁄fl»⁄‚¥•⁄fl. ’fiVÊ »⁄flV⁄fl… ⁄́∆« DMm¤V⁄fl»⁄
∂•⁄≈¤»⁄zÊV⁄◊⁄́ ⁄fl≠ ́ ⁄»⁄flVÊ »⁄flflM_}⁄»¤W ̈ ®⁄%¬—⁄ƒfl —¤®⁄¥¿…•Ê. Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ “•⁄™Æ⁄t—⁄fl»¤V⁄ À¤≈¤



13

}⁄¡⁄V⁄~ - 10

ÃO⁄–y•⁄ ……®⁄ ‘⁄M}⁄V⁄◊⁄∆« »⁄flV⁄fl —¤©—⁄∑ÊfiO¤•⁄ V⁄fl¬V⁄◊⁄́ ⁄fl≠ ́ ¤»⁄‚¥ O⁄∆O¤ —¤®⁄́ ÊV⁄◊ÊM•⁄fl ‘Êfi◊⁄fl}Ê°fi»Ê.
OÊƒ»⁄‚¥ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄ —⁄¡⁄{æ⁄fl »⁄fl‡ƒO⁄ Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄•⁄∆«æ⁄fl‡ …•¤¿£% —¤©—⁄fl»⁄
O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄fl …O¤—⁄VÊ‡Ms⁄fl }⁄¡⁄V⁄~æ⁄fl OÊ‡ Ếæ⁄fl∆« V⁄ÿ—⁄fl»⁄ O⁄∆O¤ —¤®⁄́ ÊV⁄◊¤V⁄fl}⁄°»Ê. @ ⁄́M}⁄¡⁄
¨V⁄¶}⁄ ÃO⁄–y O¤≈¤»⁄©æ⁄fl O⁄∆O¤ —¤®⁄́ ÊV⁄◊¤W @»⁄‚¥ ∑Ê◊Êæ⁄flfl}⁄°»Ê. O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ ̈ ¬fiO⁄–zÊ
»⁄·¤s⁄ƒ‡ (observable) @◊Êæ⁄flƒ‡ (measurable) —¤®⁄¥¿…¡⁄fl»⁄‚¥•⁄fl @•⁄¡⁄ »ÊÁÃŒ⁄o=¿»¤W•Ê.
Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄•⁄, }⁄¡⁄V⁄~æ⁄fl, @»⁄©æ⁄fl OÊ‡ Ếæ⁄fl∆« »⁄flV⁄fl V⁄ÿ—⁄∑ÊfiO¤•⁄ e¤k ⁄́ OËÀ⁄ƒ¿, »⁄·Ëƒ¿,
»⁄fl Ế‡fi∫¤»⁄V⁄◊⁄́ ⁄fl≠ V⁄ÿ—⁄≈¤W•ÊæÊflfi GM•⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄ƒfl O⁄∆O¤—¤®⁄́ ÊV⁄◊⁄ …ÀÊ«fiŒ⁄zÊøflM•⁄
—¤®⁄¥¿. Æ⁄p⁄¿O⁄√»⁄fl•⁄ —⁄¬æ⁄·¤•⁄ …¨»⁄flæ⁄fl•⁄ »⁄fl‡ƒO⁄ Gƒ« »⁄flO⁄Q◊⁄ O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ •⁄‰v⁄Æ⁄t—⁄ƒfl
⁄́»⁄flVÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄ »ÊÁÃŒ⁄o=¿V⁄◊⁄́ ⁄fl≠ ’fiVÊ —⁄MV⁄√’—⁄∂‘⁄fl•⁄fl.

n …Œ⁄æ⁄fl¨Œ⁄r»¤•⁄ O⁄∆OÊæ⁄fl »⁄fl‡ƒO⁄ …•¤¿£% V⁄ÿ“OÊ‡◊⁄Ÿ∑ÊfiO¤•⁄ e¤ḱ ⁄ (knowledge), OËÀ⁄ƒ¿
(skills), »⁄fl´Ê‡fi∫¤»⁄ »⁄fl}⁄fl° »⁄·Ëƒ¿ (attitude and value)V⁄◊⁄´⁄fl≠ O⁄∆O¤ —¤®⁄´Ê
J◊⁄VÊ‡Mt¡⁄fl}⁄°•Ê.

n O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ ̈ ¬fiO⁄–zÊ »⁄·¤s⁄ƒ‡, @◊Êæ⁄flƒ‡ —¤®⁄¥¿…•Ê.

n ‘⁄‰—⁄  »⁄fl}⁄fl° ¶fiY⁄%O¤ƒ•⁄∆« V⁄ÿ—⁄fl»⁄ …ª ⁄́≠ O⁄∆O¤ —¤®⁄́ ÊV⁄ÿ»Ê.

1.5 O⁄∆O¤ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄fl »⁄fl}⁄fl° O⁄∆O¤ »⁄¿»⁄—Ê§V⁄◊⁄fl
Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄ƒfl ∂◊⁄—⁄fl»⁄ ……®⁄ Y⁄lO⁄V⁄◊Êfi O⁄∆O¤ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄fl. O⁄∆O¤

Æ⁄√P√æÊflæ⁄fl Æ⁄„y%}ÊVÊ O⁄∆O¤ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“æÊflfi ~fi¡⁄∑ÊfiO⁄fl.

n V⁄√M¢¤ƒæ⁄fl n t—ÈÆÊ«fi ±⁄ƒO⁄V⁄◊⁄fl

n Æ⁄√æÊ‡fiV¤ƒæ⁄fl (∫¤ŒÊ, V⁄{}⁄, …e¤k ⁄́) n O⁄MÆ⁄„¿l¡È ≈¤¿∑È

n O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄fl n ∂‘⁄fl»⁄·¤®⁄¥¿»⁄fl DÆ⁄O⁄¡⁄yV⁄◊⁄fl

B•⁄¡⁄ ‘Ê‡¡⁄}¤W »⁄flO⁄Q◊⁄ O⁄∆O¤ —¤»⁄fl¢⁄¥¿%»⁄´⁄fl≠ Æ⁄√O⁄n—⁄fl»⁄ @´ÊfiO⁄ »Êfi¶OÊV⁄◊⁄fl
À¤≈ÊV⁄◊⁄∆«»Êæ⁄flƒ«»Êfi? B»⁄‚¥V⁄◊⁄́ ⁄fl≠ O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ V⁄ÿ“OÊ‡◊⁄Ÿƒfl ∂◊⁄“OÊ‡◊⁄Ÿ∂‘⁄fl•⁄fl.

n ∑¤ƒ—⁄∫Ê

n @—ÊM∏«

n O⁄«∑ÈV⁄◊⁄fl

n ⁄̂̂ ¤% O⁄‡lV⁄◊⁄fl

n ÀÊÁO⁄–{O⁄ Æ⁄√»¤—⁄V⁄◊⁄fl

n —⁄ æ⁄flM —Êfi»¤ —⁄M—Ê§V⁄◊⁄fl (SPC, NSS, Scout, NCC)
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»⁄flO⁄Q◊⁄ Æ⁄¬Æ⁄„y%»¤•⁄ ∑Ê◊⁄»⁄{VÊVÊ BM}⁄‘⁄ Y⁄lO⁄V⁄◊⁄fl @~ @V⁄}⁄¿»¤W»Ê.

1.6 O⁄≈Ê »⁄fl}⁄fl° »⁄‰~°Æ⁄¬ ⁄̂æ⁄fl O⁄∆OÊ
O⁄≈Êæ⁄fl O⁄∆OÊ

—⁄‰d ⁄́Ãfiƒ}Ê, ̈ ¬fiO⁄–y —¤»⁄fl¢⁄¥¿% »⁄fl}⁄fl° ∂fl¶™»⁄fl}Ê°æ⁄fl ⁄́fl≠ »⁄flO⁄Q◊⁄∆« ∑Ê◊Ê—⁄ƒfl O⁄≈Êæ⁄fl O⁄∆OÊ
@~ @V⁄}⁄¿»¤W•Ê. ‘Ê‡—⁄ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« —¤»⁄·¤ ⁄́¿ …Œ⁄æ⁄flV⁄◊Ê‡M¶VÊ  O⁄≈Êæ⁄fl O⁄∆OÊV⁄‡ »⁄fl‘⁄}⁄ »⁄́ ⁄fl≠
¨fis⁄≈¤W•Ê. À¤≈¤ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« O⁄≈Êæ⁄fl O⁄∆OÊæ⁄fl »¤¿Ø°æ⁄fl∆« —⁄MWfi}⁄, ́ ⁄‰}⁄¿, _}⁄√¡⁄̂ ⁄́ Ê, Ãƒ∞¡⁄̂ ⁄́ Ê,
´¤lO⁄, “¨»⁄·¤ »Ê‡•⁄≈¤•⁄ Æ⁄√O¤¡⁄V⁄◊⁄́ ⁄fl≠ —Êfi¬“OÊ‡◊⁄Ÿ≈¤W•Ê. »⁄flO⁄Q◊⁄ Æ⁄√~∫ÊV⁄◊⁄́ ⁄fl≠ V⁄fl¡⁄fl~“,
ÆÊ„√fi}¤”‘⁄»⁄́ ⁄fl≠ ̈ fis⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê. O⁄≈Êæ⁄fl O⁄∆OÊæ⁄fl —¤»⁄·¤ ⁄́¿ D•ÊßfiÀ⁄V⁄◊⁄fl.

n …•¤¿£%æ⁄fl —⁄‘⁄d»¤•⁄ O⁄≈Êæ⁄fl @ª¡⁄fl_V⁄◊⁄́ ⁄fl≠ ÆÊ„√fi}¤”’—⁄fl»⁄‚¥•⁄fl.

n ……®⁄ O⁄≈ÊV⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡Ms⁄fl, »⁄flO⁄Q◊⁄ @ª¡⁄fl_VÊ  ‘Ê‡M¶OÊ‡Ms⁄fl O⁄≈ÊV⁄◊⁄́ ⁄fl≠ @∫¤¿—⁄
»⁄·¤s⁄ƒfl @»⁄O¤À⁄V⁄◊⁄́ ⁄fl≠ J•⁄W—⁄fl»⁄‚¥•⁄fl.

n ……®⁄ O⁄≈ÊV⁄◊⁄́ ⁄fl≠ A—¤ ¶“, O⁄≈Êæ⁄fl —ËM•⁄æ⁄fl%»⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄fl.

n O⁄≈Êæ⁄fl A—¤ •⁄́ Ê »⁄·¤t —⁄»⁄·¤d ffi»⁄́ ⁄•⁄∆« »⁄·¤ ⁄́…fiæ⁄fl •⁄‰œoOÊ‡fi ⁄́V⁄◊⁄́ ⁄fl≠ »⁄fl‡t—⁄fl»⁄‚¥•⁄fl.

n —¤M—⁄Ì~O⁄ »ÊÁ…®⁄¥¿»⁄́ ⁄fl≠ @¬}⁄flOÊ‡Ms⁄fl —⁄M—⁄Ì~ ÆÊ√fi»⁄fl»⁄́ ⁄fl≠ ∑Ê◊⁄—⁄fl»⁄‚¥•⁄fl.

n O⁄≈Êæ⁄fl —⁄}⁄ »⁄´⁄fl≠ @¬}⁄flOÊ‡Ms⁄fl ‘Ê‡—⁄ _M}⁄´ÊV⁄◊⁄´⁄fl≠ »⁄·¤s⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° —¤»⁄·¤fO⁄
⁄̂lfl»⁄nOÊV⁄◊⁄∆« }Ê‡s⁄W—⁄fl»⁄‚¥•⁄fl.

n O⁄≈Êæ⁄fl ⁄́fl≠ ∂◊⁄“ B}⁄¡⁄ …Œ⁄æ⁄flV⁄◊⁄ O⁄∆OÊæ⁄fl ⁄́fl≠ ±⁄ƒÆ⁄√•⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl (Art applied learning)

n ∂‘⁄fl»⁄flflR»¤•⁄ ∑Ë¶™O⁄ …O¤—⁄•⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ D}⁄°»⁄fl Æ⁄t—⁄fl»⁄‚¥•⁄fl.

n …ª ⁄́≠ OËÀ⁄ƒ¿V⁄ÿ¡⁄fl»⁄ …•¤¿£%V⁄◊⁄́ ⁄fl≠ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄ÿVÊ AO⁄œ%—⁄fl»⁄‚¥•⁄fl.

n »⁄flO⁄Q◊⁄ A—¤ •⁄́ Êæ⁄fl »⁄fllo»⁄́ ⁄fl≠ D}⁄°»⁄flÆ⁄t—⁄fl»⁄‚¥•⁄fl.

»⁄‰~° Æ⁄¬ ⁄̂æ⁄fl
∫¤»⁄́ ¤}⁄ΩO⁄ »⁄fl}⁄fl° …e¤k ⁄́ OÊ–fi}⁄√V⁄◊⁄ —⁄»⁄fl ⁄́ æ⁄fl ‘¤V⁄‡ Æ⁄√V⁄~V¤W »⁄‰~° Æ⁄¬ ⁄̂æ⁄fl ÃO⁄–y

@¨»¤æ⁄fl%»¤W•Ê. Æ⁄√~æÊ‡M•⁄fl »⁄‰~° Æ⁄¬ ⁄̂æ⁄fl }⁄¡⁄V⁄~æ⁄fl @tÆ¤æ⁄fl»⁄‚¥ »⁄·¤ ⁄́»⁄ —⁄MÆ⁄́ ⁄‡Ωƒ•⁄
Æ⁄√V⁄~æ⁄·¤V⁄∑ÊfiO⁄fl. Gƒ« Æ⁄√eÊV⁄◊⁄ —¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄‡≠, OËÀ⁄ƒ¿V⁄◊⁄́ ⁄‡≠ ¡¤Œ⁄oÒ ̈ »⁄·¤%yO¤QW ∂◊⁄—⁄fl»⁄M}Ê
∑Ê◊Ê—⁄fl»⁄‚¥•Êfi »⁄·¤ ⁄́»⁄ —⁄MÆ⁄́ ⁄‡Ωƒ Æ⁄√V⁄~æ⁄fl D•ÊßfiÀ⁄»¤W•Ê. »⁄‰~°æ⁄fl∆« A—⁄P° »⁄fl‡t—⁄fl»⁄‚¥•⁄fl, »⁄¿P°V⁄◊⁄́ ⁄fl≠
‘Ê‡—⁄ »⁄‰~° —⁄M—⁄Ì~æ⁄fl »⁄O¤°¡⁄¡⁄́ ¤≠W »⁄·¤s⁄fl»⁄‚¥•⁄fl »⁄‰~° O⁄∆OÊæ⁄fl Æ⁄√»⁄flflR D•ÊßfiÀ⁄V⁄◊¤W»Ê.

n »⁄·¤ ⁄́»⁄ —⁄MÆ⁄́ ⁄‡Ωƒ•⁄ @ª»⁄‰¶™

n ¡¤œoÒfiæ⁄fl @ª»⁄‰¶™
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n »⁄‰~° —⁄´⁄≠•⁄™}Ê

n D}¤∞•⁄́ ⁄ »⁄ƒæ⁄fl•⁄∆« —¤ æ⁄fl}⁄°}Ê

n —⁄M}⁄fl∆}⁄ »⁄¿P°}⁄  …O¤—⁄

n »⁄·Ëƒ¿ ‘¤V⁄‡ »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄ ∑Ê◊⁄»⁄{VÊ

O⁄≈Ê »⁄fl}⁄fl° »⁄‰~° O⁄∆OÊVÊ Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠ ̈ fit Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ¡⁄‡Ø—⁄∑ÊfiO⁄fl. B»⁄‚¥V⁄◊⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠
Dÿ“OÊ‡Ms⁄fl …ª ⁄́≠ …Œ⁄æ⁄flV⁄◊Ê‡M¶VÊ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê.

1.7 A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y
Æ¤√¢⁄…flO⁄ À¤≈¤ ‘⁄M}⁄»⁄‚¥ »⁄flO⁄Q◊⁄ •ÊÁ’O⁄, »⁄·¤ ⁄́“O⁄ ∑Ê◊⁄»⁄{VÊæ⁄fl »⁄flflR¿ ‘⁄M}⁄»¤W•Ê.

A•⁄fl•⁄¬M•⁄ C ‘⁄M}⁄•⁄∆« Gƒ« »⁄flO⁄QÿVÊ A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y•⁄ @ ⁄́fl∫⁄»⁄V⁄◊⁄fl ƒª—⁄fl}⁄°»Ê
GM∂fl•⁄́ ⁄fl≠ •⁄‰v⁄VÊ‡ÿ—⁄∑ÊfiO⁄fl. »⁄flV⁄fl… ⁄́ A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ »⁄fl Ế‡fi∫¤»⁄»⁄́ ⁄fl≠ ÆÊ„fiœ—⁄fl»⁄‚¥•⁄fl,
A¡Ê‡fiV⁄¿O⁄¡⁄ ffi»⁄́ ⁄ ÀÊÁ∆æ⁄fl ⁄́fl≠ ¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl C O⁄∆OÊæ⁄fl Æ⁄√®¤ ⁄́ D•ÊßfiÀ⁄»¤W•Ê. A¡Ê‡fiV⁄¿ »⁄fl}⁄fl°
P√fis¤ ÃO⁄–y•⁄ —¤®⁄¥¿}ÊV⁄◊⁄´⁄fl≠ Dÿ“OÊ‡Ms⁄fl …ª´⁄≠ …Œ⁄æ⁄flV⁄◊⁄´⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»⁄‚¥•⁄fl
@V⁄}⁄¿»¤W•Ê.

A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ O⁄∆OÊæ⁄fl Æ⁄√®¤ ⁄́ D•ÊßfiÀ⁄V⁄◊⁄fl
n ……®⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆« æÊ‡fiV⁄¿»¤•⁄ ¬fi~æ⁄fl∆« •Êfi‘⁄»⁄́ ⁄fl≠ ̂ ⁄∆—⁄fl»⁄M}Ê »⁄·¤s⁄fl»⁄ OËÀ⁄ƒ¿»⁄́ ⁄fl≠

—⁄MÆ¤¶—⁄fl»⁄‚¥•⁄fl.
n •Êfi‘⁄•⁄ ̂ ⁄ƒ Ếæ⁄fl ⁄́fl≠ ̈ æ⁄flM~√—⁄fl»⁄ ……®⁄ ‘⁄M}⁄V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡Ms⁄fl, @»⁄‚¥V⁄◊⁄́ ⁄fl≠ —⁄‰d´¤}⁄ΩO⁄

⁄̂ƒ ẾV⁄◊⁄ »⁄·¤®⁄¥¿»⁄fl»¤W @ª»⁄‰¶™Æ⁄t—⁄fl»⁄‚¥•⁄fl.
n —¤»⁄·¤fO⁄»¤•⁄ d»¤∑¤ß¬V⁄◊⁄́ ⁄fl≠ @¬}⁄flOÊ‡Ms⁄fl, Æ⁄√e¤Æ⁄√∫⁄fl}⁄  ¬fi~æ⁄fl ffi»⁄́ ⁄ ÀÊÁ∆æ⁄fl ⁄́fl≠

¡⁄‡w“OÊ‡◊⁄flŸ»⁄‚¥•⁄fl »⁄fl}⁄fl° A—¤ ¶—⁄fl»⁄‚¥•⁄fl.
n »⁄flV⁄fl… ⁄́ —⁄»⁄%}Ê‡fi»⁄flflR ∑Ê◊⁄»⁄{VÊæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄fl»⁄‚¥•⁄fl.

1.8 J◊⁄VÊ‡Mt¡⁄fl»⁄ ÃO⁄–y (Inclusive Education)

À¤≈Êæ⁄fl∆« D}⁄°»⁄fl Æ⁄√•⁄À⁄% ⁄́»⁄́ ⁄fl≠ ̈ fis⁄fl»⁄ }⁄»⁄flΩ —⁄‘⁄Æ¤qVÊ »¤—⁄»¤V⁄ƒfl »⁄fl Ếøflƒ«»ÊM•⁄‡,
¡⁄—Ê° ∂¶æ⁄fl ÆÊÁØ ⁄́tæ⁄fl∆« O⁄no•⁄ sÊfi¡ÊæÊflfi @»⁄́ ⁄ »⁄fl ẾæÊflM•⁄‡ ~ÿ•¤V⁄ @•⁄fl ̂ ⁄̂ Ê%VÊ V¤√—⁄»¤øfl}⁄fl.
O⁄Œ⁄oV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ ‘⁄M_OÊ‡◊⁄flŸ»⁄‚¥•⁄¬M•⁄ »⁄·¤}⁄√ Æ⁄¬‘¤¡⁄ DMm¤V⁄fl»⁄‚¥¶ƒ« GM•⁄fl @¬}⁄flOÊ‡Ms⁄
…•¤¿£%V⁄◊⁄fl @®¤¿Æ⁄O⁄¡⁄ —⁄‘¤æ⁄fl•Ê‡M¶VÊ ‘⁄y»⁄́ ⁄fl≠ —⁄MV⁄√’“ VÊ◊Êæ⁄fl¨VÊ »⁄fl Ế ¨…fl%“OÊ‡lflo
»⁄·¤•⁄¬æ⁄·¤•⁄¡⁄fl.

(JM•⁄fl À¤≈Êæ⁄fl @ ⁄́fl∫⁄»⁄)
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}⁄¡⁄V⁄~ OÊ‡fizÊæ⁄fl∆« Gƒ«¡⁄́ ⁄‡≠ JM•⁄flV⁄‡t—⁄fl»⁄, æ⁄·¤¡⁄́ ⁄‡≠ ‘Ê‡¡⁄ ‘¤O⁄•⁄ O⁄∆OÊæ⁄fl JM•⁄fl
»¤}¤»⁄¡⁄y»⁄´⁄fl≠ —⁄‰œo—⁄∑ÊfiO¤W•Ê. ´⁄»⁄flΩ À¤≈ÊV⁄◊⁄∆« »⁄flflR¿»¤W G¡⁄s⁄fl …∫¤V⁄V⁄ÿVÊ ‘Ê_`´⁄
ÆÊ„√fi}¤”‘⁄»⁄́ ⁄‡≠, —⁄‘¤æ⁄fl»⁄́ ⁄‡≠ ¨fit ´¤¿æ⁄flæ⁄flfl}⁄»¤•⁄ V⁄fly»⁄fllo•⁄ ÃO⁄–y»⁄́ ⁄fl≠ (Equitable

Quality Education) •⁄‰v⁄VÊ‡ÿ—⁄∑ÊfiO¤W•Ê.

…ÀÊfiŒ⁄ V⁄»⁄fl ⁄́, O⁄∆O¤ —⁄‘¤æ⁄fl »⁄fl}⁄fl° ¡⁄O⁄–zÊ @V⁄}⁄¿…¡⁄fl»⁄‚¥•⁄fl æ⁄·¤¬VÊ?
(G) —¤»⁄·¤fO⁄ »⁄fl}⁄fl° A£%O⁄ O¤¡⁄yV⁄ÿV¤W ‘Ê‡¡⁄‘¤O⁄ƒ∞lo»⁄¡⁄ »⁄flO⁄Q◊⁄fl
n …ª´⁄≠ »⁄fl}⁄fl° »ÊÁ…®⁄¥¿Æ⁄„y%»¤•⁄ —¤»⁄·¤fO⁄, —¤M—⁄Ì~O⁄, OËlflM∏O⁄ ’´Ê≠≈Êæ⁄fl∆«

}¤¡⁄}⁄»⁄fl¿»⁄́ ⁄fl≠ @ ⁄́fl∫⁄…—⁄fl»⁄ »⁄flO⁄Q◊⁄fl, ~fi»⁄√ ∂s⁄}⁄́ ⁄»⁄́ ⁄fl≠ G•⁄fl¬—⁄fl»⁄»⁄¡⁄fl, ∂fls⁄O⁄lflo
A¶»¤“V⁄◊⁄fl, ‘ÊyΩO⁄Q◊⁄fl, Æ⁄¬ÃŒ⁄o e¤~, Æ⁄MV⁄s⁄V⁄ÿVÊ —Êfi¬•⁄»⁄¡⁄fl, ∑Êfi¡Ê ¡¤d¿V⁄ÿM•⁄ »⁄ƒ—Ê
∂M•⁄»⁄¡⁄fl, S¤æ⁄flM »⁄fl ẾV⁄ÿƒ«•⁄»⁄¡⁄fl-’fiVÊ @ ẾfiO⁄ —⁄MO⁄Œ⁄oV⁄◊⁄́ ⁄fl≠ G•⁄fl¬—⁄fl»⁄»⁄¡⁄fl C
…∫¤V⁄•⁄∆« —Êfi¡⁄fl}¤°¡Ê.

…ª ⁄́≠}ÊV⁄◊⁄́ ⁄fl≠, Æ⁄¬…fl~V⁄◊⁄́ ⁄fl≠ @¬}⁄flOÊ‡Ms⁄fl, @»⁄¡⁄́ ⁄fl≠ V⁄fl¡⁄fl~“ VË¡⁄…—⁄∑ÊfiO¤•⁄fl•⁄fl ́ ⁄»⁄flΩ
—⁄…flfiÆ⁄´⁄»¤W¡⁄∑ÊfiO⁄fl. À¤≈Êæ⁄fl JV⁄Xno´⁄ O¤æ⁄fl% ^⁄lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄ BM¢⁄»⁄¡⁄ @´ÊfiO⁄
—⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄∂‘⁄fl•⁄fl.

(∏) •ÊÁ’O⁄ ‘¤V⁄‡ »⁄·¤ ⁄́“O⁄ —⁄»¤ƒflV⁄◊⁄́ ⁄fl≠ G•⁄fl¬—⁄fl»⁄»⁄¡⁄fl
•ÊÁ’O⁄ ‘¤V⁄‡ »⁄·¤´⁄“O⁄ —⁄»¤ƒflV⁄◊⁄´⁄fl≠ G•⁄fl¬—⁄fl»⁄»⁄¬V⁄‡, O⁄∆OÊæ⁄fl∆« O⁄Œ⁄o»⁄´⁄fl≠

@´⁄fl∫⁄…—⁄fl»⁄ »⁄flO⁄QÿV⁄‡ Æ⁄√}Ê¿fiO⁄»¤•⁄ O⁄∆O¤ …®¤ ⁄́•⁄ @V⁄}⁄¿V⁄ÿ»Ê (special educational needs).
P»⁄‚¥s⁄fl}⁄́ ⁄, •⁄‰œo•Ê‡fiŒ⁄, ∑Ë¶™O⁄ »⁄fl}⁄fl° ^⁄ƒ´Êæ⁄fl Æ⁄¬…fl~V⁄◊⁄fl, Kn—⁄M, —Ê¡Ê∂√≈È Æ¤∆”,
∂‘⁄fl»⁄flflR»¤•⁄ »ÊÁO⁄ƒ¿V⁄◊⁄fl, ∫¤»⁄́ ¤}⁄ΩO⁄»¤•⁄ @—⁄»⁄fl}Ê‡fiƒ ⁄́…¡⁄fl»⁄ »⁄flO⁄Q◊⁄fl, V⁄»⁄fl ⁄́‘⁄¬—⁄fl»⁄∆«
Æ⁄¬…fl~V⁄ÿ¡⁄fl»⁄ »⁄flO⁄Q◊⁄fl »⁄flflM}¤•⁄»⁄¡⁄fl …∫¤V⁄•⁄∆« —Êfi¡⁄fl}¤°¡Ê.

Æ⁄p⁄¿O⁄√»⁄fl•⁄ …¨»⁄flæ⁄fl ‘¤¶æ⁄fl∆« ´¤»⁄‚¥ H ⁄́́ ⁄fl≠ @ ⁄́fl—⁄¬—⁄∑ÊfiO⁄fl?

n O⁄∆OÊæ⁄fl @V⁄}⁄¿V⁄◊⁄fl, @ª¡⁄fl_ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄ æÊ‡fid ẾV⁄◊⁄fl.

n O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« Gƒ«¡⁄ ∫¤V⁄»⁄’—⁄fl…OÊ B¡⁄fl»⁄M}Ê Æ¤p⁄æÊ‡fid Ếæ⁄fl∆« ‘Ê‡M•¤{OÊ.

n …ª ⁄́≠»¤•⁄ O⁄∆O¤ »ÊfiV⁄, O⁄∆O¤ ÀÊÁ∆ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“OÊ‡Ms⁄fl ……®⁄ BM¶√æ⁄·¤®¤¬}⁄

—⁄…flfiÆ⁄́ ⁄ (multisensory approach) @ ⁄́flŒ¤ŕ ⁄.

n Æ⁄¬‘¤¡⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl (Remedial Practices), ÆÊ„fiŒ⁄O⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl (Enrichment

Practice) B»⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄√~æÊ‡∂π »⁄flV⁄fl… ⁄́ @V⁄}⁄¿»⁄́ ⁄fl≠ @ ⁄́fl—⁄¬“ @ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.
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n ……®⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ e¤¬VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.

n —⁄MÆ⁄́ ⁄‡Ωƒ @®¤¿Æ⁄O⁄¡⁄ ‘¤V⁄‡ B}⁄¡⁄ }⁄dk¡⁄ —⁄‘¤æ⁄fl»⁄́ ⁄fl≠ •⁄‰v⁄Æ⁄t—⁄fl»⁄‚¥•⁄fl.

n »⁄flV⁄fl…´⁄ O⁄∆OÊ, —⁄M¡⁄O⁄–zÊ »Ê‡•⁄≈¤•⁄ …Œ⁄æ⁄flV⁄◊⁄∆« ‘Ê}⁄°»⁄¡⁄ ¨¡⁄M}⁄¡⁄ ∑ÊM∂ƒ»⁄´⁄fl≠

•⁄‰v⁄Æ⁄t—⁄fl»⁄‚¥•⁄fl.

C G¡⁄s⁄fl …∫¤V⁄•⁄ »⁄flO⁄Q◊⁄ƒ«•Ê, …ÀÊfiŒ⁄ V⁄»⁄fl ⁄́ ‘¤V⁄‡ Æ⁄¬V⁄y Ế ¨fis⁄∑ÊfiO¤•⁄ Æ⁄√}Ê¿fiO⁄

@ª¡⁄fl_ »⁄fl}⁄fl° —¤»⁄fl¢⁄¥¿%V⁄ÿ¡⁄fl»⁄ »⁄flO⁄Q◊⁄‡ (Gifted Childrens) B•¤ß¡Ê. ’fiVÊ Gƒ« …∫¤V⁄•⁄

»⁄flO⁄Q◊⁄́ ⁄fl≠ J◊⁄VÊ‡◊⁄flŸ»⁄ ¬fi~æ⁄fl∆« À¤≈Êæ⁄fl ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄‡≠ ∫Ë~O⁄ ’ Ế≠≈ÊV⁄◊⁄́ ⁄‡≠ À¤“°fiæ⁄fl»¤W

¡⁄‡Ø—⁄∑ÊfiO¤W•Ê.

1.9 »⁄·¤’~ }⁄M}⁄√e¤k ⁄́ - —¤®⁄¥¿}Ê

»⁄·¤’~ …¨»⁄flæ⁄flOÊQ @ ẾfiO⁄ »⁄¿»⁄—Ê§V⁄◊⁄fl BM•⁄fl ∂◊⁄OÊæ⁄fl∆«»Ê @ƒ«»Êfi? ICT ∂◊⁄OÊæ⁄flfl B»⁄‚¥V⁄◊⁄∆«

}⁄flM∂ Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤•⁄fl•⁄fl. »⁄flO⁄Q◊⁄fl B•⁄¡⁄ }⁄M}⁄√e¤k ⁄́»⁄́ ⁄fl≠ ‘Ê̂ ⁄fl` O⁄t»Êfl ~ÿ•⁄»⁄¡Êfi AW•¤ß¡Ê.

C ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ }⁄¡⁄V⁄~æ⁄fl O⁄∆OÊVÊ ∂◊⁄“OÊ‡◊⁄Ÿ∑ÊfiO¤W•Ê. O⁄∆OÊæ⁄fl ⁄́fl≠ @´¤æ⁄·¤—⁄O⁄¡⁄ ‘¤V⁄‡

—⁄M}Ê‡fiŒ⁄•¤æ⁄flO⁄»⁄́ ¤≠W—⁄ƒfl B•⁄¬M•⁄ —¤®⁄¥¿.

@V⁄}⁄¿

Æ⁄p⁄¿O⁄√»⁄fl …¨»⁄flæ⁄fl•⁄ ̈ ¶%Œ⁄o ‘⁄M}⁄•⁄∆« æÊ‡fiV⁄¿»¤•⁄  ICT  —¤»⁄flW√V⁄◊⁄́ ⁄fl≠  @V⁄}⁄¿»¤•⁄¡Ê

»⁄·¤}⁄√ ∂◊⁄“•⁄¡Ê —¤O⁄fl. »⁄flfl•⁄√y »⁄·¤®⁄¥¿»⁄fl•⁄∆«¡⁄fl»⁄ Æ¤p⁄Æ⁄‚¥—⁄°O⁄V⁄◊⁄ …fl~V⁄◊¤•⁄ ̂ ⁄ƒ ⁄́Ãfiƒ}Ê, À⁄∂ßV⁄◊⁄́ ⁄fl≠

OÊfiÿ—⁄ƒfl AV⁄¶¡⁄fl»⁄‚¥•⁄fl »Ê‡•⁄≈¤•⁄ OÊ‡¡⁄}ÊV⁄◊⁄́ ⁄fl≠ ICT  —¤®⁄¥¿}ÊV⁄◊⁄ »⁄fl‡ƒO⁄ Æ⁄¬‘⁄¬—⁄∂‘⁄fl•⁄fl.

ICT ∂◊⁄OÊæ⁄fl  @V⁄}⁄¿ æ⁄·¤»⁄ æ⁄·¤»⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆« ∑ÊfiO¤W•Ê GM•⁄‡ @•⁄¡⁄ Æ⁄√æÊ‡fid ⁄́»⁄́ ⁄fl≠

‘ÊfiVÊ Æ⁄sÊæ⁄fl∂‘⁄fl•ÊM•⁄‡ ̈ ®⁄%¬—⁄ƒfl @®¤¿Æ⁄O⁄¬VÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

‘Ê‡M•¤{OÊ

»⁄flV⁄fl…´⁄ ∂fl¶™æ⁄fl´⁄‡≠ Æ⁄√~∫Êæ⁄fl´⁄‡≠ Æ⁄√^Ê‡fi¶—⁄fl»⁄ ICT —¤®⁄¥¿}ÊV⁄◊⁄fl ∑ÊfiO¤W»Ê. fe¤k—Ê

»⁄fl}⁄fl° AO¤MOÊ–æÊ‡M¶VÊ Æ⁄p⁄¿ …Œ⁄æ⁄fl•⁄ ∂VÊX A—⁄P° »⁄fl‡s⁄fl»⁄M}Ê ICT æ⁄fl ⁄́fl≠ ∂◊⁄—⁄∑ÊfiO⁄fl. BM¶√æ⁄fl

»ÊÁO⁄ƒ¿»⁄‚¥◊⁄Ÿ»⁄¬VÊ B•⁄¡⁄ Æ⁄√æÊ‡fid ⁄́ ‘Ê̂ ⁄fl`. À⁄∂ß ‘¤V⁄‡ •⁄‰À⁄¿V⁄ÿM•⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ @ ⁄́fl∫⁄»⁄OÊQ }⁄¡⁄ƒfl

ICT Æ⁄√æÊ‡fid ⁄́O¤¬æ⁄·¤W•Ê. …ª ⁄́≠»¤•⁄ O⁄∆OÊæ⁄fl ÀÊÁ∆V⁄◊⁄́ ⁄fl≠ @◊⁄»⁄t“OÊ‡Mt¡⁄fl»⁄ O⁄∆OÊæ⁄fl

@ ⁄́fl∫⁄»⁄V⁄◊⁄́ ⁄fl≠ J•⁄W—⁄ƒfl B•⁄fl —⁄‘¤æ⁄flO⁄»¤W•Ê.
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…À⁄ —⁄̈ fiæ⁄fl}Ê
O⁄∆O¤ —¤»⁄flW√V⁄◊⁄ ∂VÊW´⁄ …À⁄ —⁄¨fiæ⁄fl}Êæ⁄fl´⁄fl≠ •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. —⁄¡⁄O¤¬ B≈¤SÊV⁄◊⁄

—ÊÁlflV⁄◊⁄fl, ÀÊÁO⁄–{O⁄ »Ê∑È—ÊÁlflV⁄◊⁄fl, ÆÊ„fil%ƒflV⁄◊⁄fl, ∑¤«V⁄flV⁄◊⁄fl, —¤»⁄·¤fO⁄ e¤ƒ }¤yV⁄◊⁄fl

»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄ÿM•⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ —⁄MV⁄√’—⁄fl»¤V⁄ @•⁄fl @©O⁄‰}⁄»Êfi GM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. }⁄¡⁄V⁄~

OÊ‡fizÊæ⁄fl∆« ∂◊⁄—⁄fl»⁄ —¤»⁄flW√V⁄◊⁄ Æ¤√æÊ‡fiWO⁄ Ế≈Êæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. BM}⁄‘⁄ —¤»⁄flW√V⁄◊⁄fl

O¤æ⁄fl% ¨»⁄%’—⁄fl»⁄‚¥•⁄OÊQ æÊ‡fiV⁄¿»¤•⁄ —Ê‡fi±Èo»Êfi¡ÈV⁄◊⁄fl —⁄flƒ∫⁄•⁄∆« •Ê‡¡⁄O⁄fl»⁄M⁄¢⁄•⁄‡ß,

DÆ⁄æÊ‡fiV⁄OÊQ “V⁄fl»⁄M¢⁄•⁄‡ß AW¡⁄∑ÊfiO⁄fl. ICT —¤®⁄¥¿}ÊV⁄◊⁄fl »⁄flV⁄fl… ⁄́ »⁄æ⁄fl—⁄fl”, »⁄·¤ ⁄́“O⁄ “§~ B»⁄‚¥V⁄ÿVÊ

‘Ê‡M¶OÊæ⁄·¤V⁄fl»⁄M~¡⁄∑ÊfiO⁄fl.

1.10 »⁄·Ëƒ¿V⁄◊⁄fl, »⁄fl Ế‡fi®⁄»⁄fl%V⁄◊⁄fl, O¤◊⁄f B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄ »⁄ƒæ⁄flV⁄◊⁄fl
…•¤¿£%æ⁄fl∆« »⁄·¤´⁄…fiæ⁄fl »⁄·Ëƒ¿ ‘¤V⁄‡ —¤M…®¤¨O⁄ »⁄·Ëƒ¿V⁄◊⁄ O⁄fl¬}⁄fl @¬»⁄‚¥

»⁄fl‡t—⁄fl»⁄‚¥•⁄fl, —¤»⁄·¤fO⁄ ffi»⁄́ ⁄»⁄́ ⁄fl≠ ∂ƒVÊ‡ÿ—⁄fl»⁄ »⁄fl Ế‡fi®⁄»⁄fl%»⁄́ ⁄fl≠ »⁄fl‡t—⁄fl»⁄‚¥•⁄fl, —¤»⁄·¤fO⁄

O¤◊⁄fæ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl »Ê‡•⁄≈¤•⁄»⁄‚¥ Æ⁄p⁄¿ O⁄√»⁄fl•⁄ Æ⁄√¢⁄»⁄fl Æ⁄¬V⁄y Ếæ⁄fl …Œ⁄æ⁄flV⁄◊¤W»Ê. B»⁄‚¥V⁄◊⁄́ ⁄fl≠

∑Ê◊Ê—⁄ƒfl —⁄‡_—⁄≈¤•⁄ AÀ⁄æ⁄fl »⁄ƒæ⁄flV⁄◊⁄́ ⁄fl≠ OÊ◊⁄VÊ ̈ fis⁄≈¤W•Ê.

Æ⁄√e¤Æ⁄√∫⁄fl}⁄  Æ⁄√eÊk
……®⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ AæÊflQ »⁄·¤s⁄fl»¤V⁄ Æ⁄√e¤Æ⁄√∫⁄fl}⁄  »⁄¿»⁄—Ê§VÊ —⁄M∂M©“•⁄ •⁄‰œoOÊ‡fi ⁄́V⁄◊⁄́ ⁄fl≠

Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl. O⁄∆O¤ ^⁄lfl»⁄nOÊV⁄◊⁄ æÊ‡fid´Êæ⁄fl∆«æ⁄fl‡ …¨»⁄flæ⁄fl Æ⁄√P√æÊflæ⁄fl∆«æ⁄fl‡

Æ⁄√e¤Æ⁄√∫⁄fl}⁄ •⁄ —⁄…flfiÆ⁄´⁄ B¡⁄∑ÊfiO¤W•Ê. Æ⁄√e¤Æ⁄√∫⁄fl}⁄  ¬fi~æ⁄fl }⁄¡⁄V⁄~, À¤≈¤ Æ⁄√•ÊfiÀ⁄V⁄◊⁄fl

(Æ⁄√e¤Æ⁄√∫⁄fl}⁄  ¬fi~æ⁄fl »Êfi¶OÊV⁄◊⁄fl), Æ⁄√e¤Æ⁄√∫⁄fl}⁄  ffi»⁄́ ⁄ —⁄…flfiÆ⁄́ ⁄ »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄ÿM•⁄ C

Æ⁄√eÊkæ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl Æ⁄p⁄¿O⁄√»⁄fl•⁄ D•ÊßfiÀ⁄»¤W•Ê.

—¤M…®¤¨O⁄ »⁄·Ëƒ¿V⁄◊⁄fl
´⁄»⁄flΩ —⁄M…®¤´⁄»⁄ ‚ ¥ G~° ’t¶¡⁄fl»⁄ »⁄·Ëƒ¿V⁄◊⁄´⁄‡≠ V⁄fl¬V⁄◊⁄´⁄‡≠ Æ⁄p⁄¿O⁄ √»⁄fl»⁄ ‚ ¥

Æ⁄√~±⁄∆—⁄fl»⁄M~¡⁄∑ÊfiO⁄fl. —¤M…®¤¨O⁄ »⁄·Ëƒ¿V⁄◊⁄´⁄fl≠ —¤©—⁄fl»⁄‚¥•⁄O¤QW …•¤¿£%V⁄◊⁄´⁄fl≠

—⁄»⁄fl¢⁄%¡⁄́ ¤≠W—⁄fl»⁄ Æ¤p⁄V⁄◊⁄́ ⁄‡≠ …¨»⁄flæ⁄fl Æ⁄√P√æÊflV⁄◊⁄́ ⁄‡≠ AæÊflQ »⁄·¤s⁄fl»⁄}⁄° V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.

e¤}⁄¿~fi}⁄ »⁄fl Ế‡fi∫¤»⁄
e¤}⁄¿~fi}⁄ »⁄fl Ế‡fi®⁄»⁄fl%»⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄M¢⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« @◊⁄»⁄t“OÊ‡Ms⁄fl,
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æÊ‡fiV⁄¿»¤•⁄ O⁄∆O¤ ¬fi~æ⁄fl ⁄́fl≠ “ fiO⁄¬—⁄∑ÊfiO⁄fl.

—⁄’Œ⁄fl|}Ê
ª´¤≠ªÆ¤√æ⁄fl»⁄‚¥◊⁄Ÿ»⁄¡⁄́ ⁄‡≠ —⁄‘⁄́ ÊøflM•⁄ O¤yfl»⁄‚¥•⁄fl GM∂  »⁄fl‡ƒ }⁄}⁄ »⁄́ ⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl»⁄‚¥

V⁄fl¬æ⁄·¤W—⁄∑ÊfiO⁄fl.

P√æ⁄·¤Ãfiƒ - —⁄‰d ⁄́Ãfiƒ _M}⁄́ Ê
…•¤¿£%V⁄◊⁄∆« P√æ⁄·¤Ãfiƒ»⁄„ —⁄‰d ⁄́Ãfiƒ»⁄„ AW¡⁄fl»⁄ _M}⁄́ ÊV⁄◊⁄́ ⁄‡≠, —⁄MÀÊ‡fi®⁄́ ⁄ ∂fl¶™æ⁄fl ⁄́‡≠

∑Ê◊Ê—⁄∑ÊfiO¤W•Ê. Æ⁄p⁄¿O⁄√»⁄fl•⁄ Æ⁄p⁄¿ …Œ⁄æ⁄flV⁄◊⁄∆« ‘¤V⁄‡ O⁄∆O¤ }⁄M}⁄√V⁄◊⁄∆« —⁄‰d ⁄́Ãfiƒ ‘⁄fls⁄flO¤lOÊQ

@»⁄O¤À⁄…¡⁄∑ÊfiO⁄fl. ∂‘⁄fl»⁄flflR ∑Ë¶™O⁄}Ê (multiple intelligence) æ⁄fl ‘⁄M}⁄V⁄◊⁄́ ⁄fl≠ B•⁄O¤QW

Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl.

—⁄M—⁄Ì~ ‘¤V⁄‡ Æ⁄¡⁄MÆ⁄¡Êæ⁄fl ⁄́fl≠ VË¡⁄…—⁄fl»⁄‚¥•⁄fl
⁄́»⁄flΩ —¤M—⁄Ì~O⁄ Æ⁄¡⁄MÆ⁄¡Ê ‘¤V⁄‡ B~‘¤—⁄»⁄́ ⁄fl≠ VË¡⁄…—⁄fl»⁄ »⁄fl Ế‡fi®⁄»⁄fl%•⁄ ¨»⁄·¤%y

GM∂fl•⁄fl Æ⁄p⁄¿O⁄√»⁄fl»⁄‚¥ Æ⁄„¡ÊÁ—⁄∑ÊfiO¤•⁄ »⁄flflR¿ V⁄fl¬V⁄◊⁄∆« JM•¤W•Ê.

—⁄»⁄fl}⁄  GM∂ AÀ⁄æ⁄fl
∑Êfi¡Ê ∑Êfi¡Ê —⁄M•⁄∫⁄%V⁄◊⁄∆« ‘¤V⁄‡ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« —⁄»⁄·¤ ⁄́}Ê, —⁄»⁄fl}⁄  »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠

•⁄‰v⁄Æ⁄t—⁄∑ÊfiO¤•⁄fl•⁄fl @¨»¤æ⁄fl%»¤W•Ê.

´¤æ⁄flO⁄}⁄ V⁄fly
‘Ê‡—⁄ —⁄‘⁄—⁄√»⁄·¤´⁄•⁄ —⁄»¤ƒflV⁄◊⁄´⁄fl≠ G•⁄fl¬—⁄ƒ‡, —¤®⁄¥¿}ÊV⁄◊⁄´⁄fl≠ …¨æÊ‡fiW—⁄ƒ‡

—⁄»⁄fl¢⁄%¡¤•⁄ ´¤æ⁄flO⁄¡⁄́ ⁄fl≠ —⁄‰œo—⁄ƒfl æÊ‡fiV⁄¿»¤•⁄ O⁄∆O¤ }⁄M}⁄√V⁄◊⁄́ ⁄fl≠ @ª»⁄‰¶™ Æ⁄t—⁄∑ÊfiO¤W•Ê.

}⁄¡⁄V⁄~æ⁄fl ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« Gƒ« …•¤¿£%V⁄◊⁄ ∫¤V⁄»⁄’—⁄fl…OÊæ⁄fl ⁄́fl≠ •⁄‰v⁄VÊ‡ÿ“, ́ ¤æ⁄flO⁄}⁄  V⁄flyV⁄◊⁄́ ⁄fl≠

@ª»⁄‰¶™ Æ⁄t—⁄fl»⁄ Æ⁄¬—⁄¡⁄»⁄́ ⁄fl≠ —⁄‰œo—⁄∑ÊfiO¤•⁄ @V⁄}⁄¿…•Ê.

ffi»⁄́ ⁄ OËÀ⁄ƒ¿ ÃO⁄–y
•ÊÁ ⁄́M¶ ⁄́ ∂•⁄flP ⁄́∆« »⁄¿P°V⁄◊⁄fl @ ⁄́fl∫⁄…—⁄fl»⁄ —⁄»⁄fl—Ê¿ ‘¤V⁄‡ —⁄»¤ƒflV⁄◊⁄́ ⁄fl≠ ±⁄ƒÆ⁄√•⁄»¤W

G•⁄fl¬—⁄ƒfl —⁄‘¤æ⁄flO⁄»¤•⁄ —⁄ ∫¤»⁄V⁄◊⁄́ ⁄fl≠ V⁄ÿ“OÊ‡◊⁄flŸ»⁄ —¤»⁄fl¢⁄¥¿%»Êfi ffi»⁄́ ⁄ OËÀ⁄ƒ¿V⁄◊⁄fl. }⁄́ ⁄≠ ⁄́fl≠
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}¤ ⁄́fl @¬}⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄fl, B}⁄¡⁄¡⁄́ ⁄fl≠ @¬}⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄fl, …^¤¡⁄ …¨»⁄flæ⁄fl —¤»⁄fl¢⁄¥¿%, »⁄¿P°V⁄◊⁄

⁄́s⁄fl… ⁄́ —⁄M∂M®⁄, —⁄‰d ⁄́Ãfiƒ _M}⁄́ Ê, …»⁄flÀ¤%}⁄ΩO⁄ _M}⁄́ Ê, ~fi»⁄·¤% ⁄́V⁄◊⁄́ ⁄fl≠ OÊÁVÊ‡◊⁄flŸ»⁄ —¤»⁄fl¢⁄¥¿%,

—⁄»⁄fl—Ê¿V⁄◊⁄ Æ⁄¬‘¤¡⁄, ∫¤»⁄´¤}⁄ΩO⁄ —⁄»⁄fl}Ê‡fiƒ´⁄, J}⁄°s⁄•⁄ ¨∫¤øfl—⁄fl…OÊ »Ê‡•⁄≈¤•⁄»⁄‚¥

ffi»⁄́ ⁄OËÀ⁄ƒ¿V⁄◊¤W»Ê. »⁄flO⁄Q◊⁄ Æ⁄¬—⁄¡⁄»⁄́ ⁄fl≠ ‘Ê‡M¶OÊ‡Ms⁄fl C »⁄ƒæ⁄flV⁄◊⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆«

@◊⁄»⁄t—⁄∑ÊfiO¤W•Ê. ∂•⁄flP´⁄∆« A}⁄Ω…À¤ —⁄•Ê‡M¶VÊ »⁄flflM•⁄fl»⁄¬æ⁄flƒfl BM}⁄‘⁄ OËÀ⁄ƒ¿V⁄◊⁄fl

…•¤¿£%VÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl}⁄°»Ê.

ÆË¡⁄®⁄»⁄fl%
¡¤Œ⁄oÒV⁄◊⁄fl Æ⁄√eÊV⁄ÿVÊ ‘ÊfiVÊ‡fi ‘¤VÊæÊflfi Æ⁄√eÊV⁄◊⁄fl ¡¤Œ⁄oÒOÊQ —⁄∆«—⁄∑ÊfiO¤•⁄ OÊƒ»⁄‚¥ ®⁄»⁄fl%V⁄◊⁄‡,

O⁄}⁄%»⁄¿V⁄◊⁄‡ B»Ê. JM•⁄fl ¡¤Œ⁄oÒ•⁄ @ª»⁄‰¶™ GM•⁄¡Ê »⁄·¤ ⁄́»⁄ —⁄MÆ⁄́ ⁄‡Ωƒ•⁄ @ª»⁄‰¶™ GM•⁄fl ~ÿæ⁄flfl»⁄

C O¤ƒ•⁄∆« ÆË¡⁄Æ⁄√eÊkøfl¡⁄fl»⁄ d ⁄́¡⁄́ ⁄fl≠ —⁄‰œo—⁄fl»⁄‚¥•⁄fl ÃO⁄–y•⁄ Æ⁄√®¤ ⁄́ O⁄}⁄%»⁄¿»¤W•Ê. —⁄ }⁄M}⁄√»¤•⁄

—⁄»⁄·¤d —⁄‰œoæÊ‡M¶VÊ d»¤∑¤ß¬ »⁄fl}⁄fl° Ã“°̈ M•⁄ O⁄‡t•⁄ Æ⁄√eÊV⁄◊⁄́ ⁄fl≠ —⁄‰œo—⁄fl»⁄‚¥•⁄fl ÃO⁄–y »⁄¿»⁄—Ê§æ⁄fl

V⁄fl¬æ⁄·¤W•Ê.

»⁄·¤ ⁄́»⁄ ‘⁄O⁄flQV⁄◊⁄fl
»⁄·¤ ⁄́»⁄ GM∂ ́ Ê≈Êæ⁄fl∆« C ∫⁄‡…flæ⁄fl∆« VË¡⁄»⁄¶M•⁄ ∂•⁄flO⁄fl»⁄ »⁄¿P°æ⁄fl ‘⁄O⁄flQV⁄◊Êfi »⁄·¤ ⁄́»⁄

‘⁄O⁄flQV⁄◊⁄fl. —⁄Mæ⁄flflO⁄°¡¤Œ⁄oÒ —⁄MY⁄•⁄ »⁄·¤ ⁄́»⁄ ‘⁄O⁄flQV⁄◊⁄ YÊ‡fiŒ⁄zÊæ⁄fl∆« —¤»⁄%~√O⁄»¤W @MWfiO¤¡⁄

ƒª“•⁄ »⁄·¤ ⁄́»⁄ ‘⁄O⁄flQ V⁄ÿVÊ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆«æ⁄fl‡ Æ¤p⁄…¨»⁄flæ⁄fl Æ⁄√P√æÊflæ⁄fl∆«æ⁄fl‡ —⁄‡O⁄° Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠

¨fis⁄∑ÊfiO¤W•Ê.

»⁄flO⁄Q◊⁄ ‘⁄O⁄flQV⁄◊⁄fl
»⁄flO⁄Q◊⁄ Gƒ« ¬fi~æ⁄fl ‘⁄O⁄flQV⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄∑ÊfiO¤•⁄ d»¤∑¤ß¬ ́ ⁄»⁄flΩ O⁄}⁄%»⁄¿»¤W•Ê.

Æ⁄√O⁄‰~ - Æ⁄√O⁄‰~ —⁄MÆ⁄́ ⁄‡Ωƒ —⁄M¡⁄O⁄–zÊ, Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ 
Æ⁄√O⁄‰~ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄ —⁄M¡⁄O⁄–zÊ, Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ , Æ⁄√O⁄‰~ »⁄fl}⁄fl° Æ¤√O⁄‰~O⁄ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄

O⁄fl¬}⁄fl Æ¤√¢⁄…flO⁄ •⁄‰œoOÊ‡fi´⁄V⁄◊⁄´⁄fl≠ Æ¤√¢⁄…flO⁄ }⁄¡⁄V⁄~V⁄ÿM•⁄≈Êfi @◊⁄»⁄t“OÊ‡◊⁄Ÿ∑ÊfiO⁄fl. »⁄¿P°

À⁄fl_}⁄ •⁄M}ÊæÊflfi Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ »⁄„ @V⁄}⁄¿ GM∂ À⁄fl_}⁄ •⁄ Æ⁄√eÊkæ⁄fl´⁄fl≠ …•¤¿£%V⁄◊⁄∆«

»⁄fl‡t—⁄∑ÊfiO¤W•Ê. Æ⁄√O⁄‰~ »⁄fl}⁄fl° Æ¤√O⁄‰~O⁄ —⁄MÆ⁄́ ⁄‡ΩƒV⁄◊⁄fl OÊfi»⁄ƒ »⁄·¤ ⁄́»⁄̈ VÊ »⁄·¤}⁄√ —Êfi¬•⁄ßƒ«

»⁄fl}⁄fl° Æ⁄√O⁄‰~æ⁄fl —⁄»⁄fl}Ê‡fiƒ ⁄́»⁄́ ⁄fl≠ O¤Æ¤s⁄¶•⁄ß¡Ê »¤¿Æ⁄O⁄»¤•⁄ •⁄fl¡⁄M}⁄V⁄ÿVÊ O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl

GM∂ »⁄fl Ế‡fi∫¤»⁄»⁄́ ⁄fl≠ …•¤¿£%V⁄◊⁄∆« ∑Ê◊Ê—⁄∑ÊfiO⁄fl. Æ¤√O⁄‰~O⁄ —⁄MÆ⁄́ ⁄‡Ωƒ —⁄M¡⁄O⁄–zÊ ‘¤V⁄‡ Æ⁄¬—⁄¡⁄
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À⁄fl_}⁄ »⁄́ ⁄fl≠ JM•⁄fl ffi»⁄́ ⁄ »⁄·Ëƒ¿»¤W »⁄fl}⁄fl° »⁄fl Ế‡fi®⁄»⁄fl%»¤W ∂•⁄≈¤øfl—⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠

@ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄∑ÊfiO⁄fl.

À¤M~æ⁄fl ÃO⁄–y
»ÊÁæ⁄flflP°O⁄»¤Wæ⁄fl‡ —¤»⁄·¤fO⁄»¤Wæ⁄fl‡ À¤M~ »⁄fl}⁄fl° —⁄»⁄·¤®¤ ⁄́»⁄́ ⁄fl≠ O¤Æ¤s⁄fl»⁄ —¤»⁄fl¢⁄¥¿%

»⁄fl}⁄fl° »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl À¤M~ ÃO⁄–y•⁄ »⁄flflR¿ V⁄fl¬. —⁄MY⁄Œ⁄%V⁄◊⁄fl ‘¤V⁄‡ @»⁄‚¥V⁄ÿVÊ

O¤¡⁄y»¤V⁄fl»⁄ ’ Ế≠≈ÊV⁄◊⁄́ ⁄fl≠ ∏lflo À¤M~, —Ë‘¤•⁄% ‘¤V⁄‡ —⁄»⁄·¤®¤ ⁄́•⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄

……®⁄ …Œ⁄æ⁄flV⁄◊⁄∆« @◊⁄»⁄t—⁄∑ÊfiO¤•⁄fl•⁄fl C ÃO⁄–y ̈ fi~æ⁄fl @V⁄}⁄¿»¤W•Ê.

O¤ ⁄́‡ ⁄́fl —¤O⁄–¡⁄}Ê
O¤ ⁄́‡ ⁄́fl —⁄M∂M®⁄»¤•⁄ ~◊⁄fl»⁄ÿOÊæ⁄flfl Æ⁄√e¤Æ⁄√∫⁄fl}⁄  •ÊfiÀ⁄•⁄ Æ⁄√eÊV⁄ÿVÊ @~ @V⁄}⁄¿»¤W•Ê.

O¤´⁄‡´⁄fl —¤O⁄–¡⁄}Êæ⁄fl´⁄fl≠ •⁄‰v⁄Æ⁄t—⁄fl»⁄ Æ¤p⁄∫¤V⁄V⁄◊⁄´⁄fl≠ …Œ⁄æ⁄flOÊQ ‘Ê‡M¶OÊ‡Ms⁄fl

@◊⁄»⁄t—⁄∑ÊfiO¤•⁄fl•⁄fl O¤ƒ•⁄ @V⁄}⁄¿»¤W•Ê. O¤ ⁄́‡ ⁄́fl —⁄‘¤æ⁄fl »Êfi¶OÊ, O¤ ⁄́‡ ⁄́fl O⁄«∑ÈV⁄◊⁄fl, O¤ ⁄́‡ ⁄́fl

P«̈ OÈV⁄◊⁄fl, O¤ ⁄́‡ ⁄́fl ~◊⁄fl»⁄ÿO¤ Ã∏¡⁄V⁄◊⁄fl »Ê‡•⁄≈¤•⁄ …ª ⁄́≠ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ AæÊ‡fif—⁄∂‘⁄fl•⁄fl.

—ÊÁ∂¡È @Æ⁄¡¤®⁄V⁄◊⁄ O⁄fl¬}¤W¡⁄fl»⁄ ~◊⁄fl»⁄ÿOÊ
»⁄·¤’~ }⁄M}⁄√e¤k´⁄•⁄ ∂◊⁄OÊøfl¡⁄fl»⁄ —⁄»⁄flO¤∆fi´⁄ dV⁄~°´⁄∆« Æ⁄√~¶´⁄»ÊM∂M}Ê —ÊÁ∂¡È

•⁄fl¡⁄flÆ⁄æÊ‡fiV⁄ »⁄fl}⁄fl° @Æ⁄¡¤®⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄fl ‘Ê̂ ⁄fl`~°»Ê. »⁄flO⁄Q◊⁄́ ⁄fl≠ BM}⁄‘⁄ ⁄̂lfl»⁄nOÊV⁄ÿM•⁄

•⁄‡¡⁄…¬—⁄fl»⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆«  @◊⁄»⁄t—⁄∑ÊfiO⁄fl.  B-»ÊflÁ≈È, BMl¡È ẾmÈ, —¤»⁄·¤fO⁄

e¤ƒ}¤yV⁄◊⁄fl »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄ DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ O⁄fl¬}⁄fl —⁄∞Œ⁄o»¤•⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́‡≠ @»⁄‚¥V⁄◊⁄

∂◊⁄OÊæ⁄fl V⁄fly •Ê‡fiŒ⁄V⁄◊⁄́ ⁄‡≠ »⁄flO⁄QÿVÊ J•⁄W—⁄∑ÊfiO⁄fl. —ÊÁ∂¡È @Æ⁄¡¤®⁄V⁄ÿW¡⁄fl»⁄ ÃOÊ– ‘¤V⁄‡

BMl¡È ẾmÈ ∂◊⁄OÊæ⁄fl ́ ÊÁ~O⁄}Êæ⁄fl ⁄́fl≠  Æ⁄p⁄¿O⁄√»⁄fl•⁄ »⁄fl‡ƒO⁄ ~ÿ—⁄∑ÊfiO⁄fl.

»⁄·¤®⁄¥¿»⁄fl ~◊⁄fl»⁄ÿOÊ
Æ⁄~√OÊ ‘¤V⁄‡ •⁄‰À⁄¿»⁄·¤®⁄¥¿»⁄flV⁄ÿVÊ ́ ⁄»⁄flΩ —⁄»⁄·¤d•⁄∆« ∂‘⁄◊⁄ Æ¤√®¤ ⁄́¿…•Ê. •⁄‰À⁄¿»⁄·¤®⁄¥¿»⁄flV⁄◊⁄fl

»⁄flO⁄Q◊⁄ »Êflfi≈Ê ∏fi¡⁄fl»⁄ Æ⁄¬z¤»⁄fl @Æ¤¡⁄. ’fiVÊ »⁄·¤®⁄¥¿»⁄fl —⁄M∂M© »⁄·¤’~V⁄◊⁄́ ⁄fl≠ ̈ fis⁄fl»⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠

Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« —ÊfiÆ⁄%sÊVÊ‡ÿ—⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê.
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À¤À⁄ }⁄ @ª»⁄‰¶™ •⁄‰œoOÊ‡fi ⁄́
C ∫⁄‡…flæ⁄flfl »⁄·¤´⁄»⁄¨VÊ »⁄·¤}⁄√ —Êfi¬•⁄ßƒ« GM∂ Æ⁄¬—⁄¡⁄ Æ⁄√eÊkæ⁄fl´⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl»⁄‚¥

J•⁄W—⁄∑ÊfiO¤W•Ê. Æ⁄¬—⁄¡⁄ —⁄M∂M®⁄»¤•⁄ —⁄»¤ƒflV⁄◊⁄fl, Æ⁄¬—⁄¡⁄ ´¤À⁄OÊQ O¤¡⁄y»¤V⁄fl»⁄ »⁄·¤ ⁄́»⁄́ ⁄

OÊÁ»¤s⁄V⁄◊⁄fl ‘¤V⁄‡ Æ⁄¬—⁄¡⁄»⁄́ ⁄fl≠ •⁄fl¡⁄M}⁄V⁄ÿM•⁄ Æ¤¡⁄fl»⁄·¤s⁄fl»⁄ •¤¬V⁄◊⁄ O⁄fl¬}⁄fl Æ⁄√eÊkæ⁄fl ⁄́fl≠

»⁄fl‡t—⁄∑ÊfiO¤•⁄fl•⁄fl BM¶ ⁄́ @V⁄}⁄¿»¤W•Ê. Æ⁄¬—⁄¡⁄ »⁄fl}⁄fl° @ª»⁄‰¶™æ⁄fl ⁄́fl≠ —⁄MæÊ‡fif—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ

GM∂fl•⁄´⁄‡≠ À¤À⁄ }⁄»¤•⁄ @ª»⁄‰¶™æ⁄fl •⁄‰œoOÊ‡fi´⁄V⁄◊⁄´⁄‡≠ —⁄MÀÊ‡fi®⁄´ÊV⁄◊⁄´⁄‡≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆«

@◊⁄»⁄t—⁄∑ÊfiO⁄fl. —⁄»⁄flV⁄√»¤•⁄ Æ⁄¬—⁄¡⁄ Æ⁄√eÊkæ⁄fl ⁄́fl≠ ‘⁄flno—⁄fl»⁄‚¥•⁄fl Æ⁄p⁄¿O⁄√»⁄fl•⁄ »⁄flflR¿ D•ÊßfiÀ⁄V⁄◊⁄∆«

JM•⁄fl.

∑¤ƒ¿ ÃO⁄–y
»⁄flO⁄Q◊⁄ »⁄fl ⁄́À¤—⁄°dk¡⁄fl, A¡Ê‡fiV⁄¿ O¤æ⁄fl%O⁄}⁄%¡⁄fl, »ÊÁ•⁄¿¡⁄fl ‘¤V⁄‡ @®¤¿Æ⁄O⁄¡⁄ —⁄Mæ⁄flflO⁄°

Æ⁄¬À⁄√»⁄flV⁄◊⁄ »⁄fl‡ƒO⁄ ∑¤ƒ¿ ÃO⁄–yOÊQ æÊ‡fiV⁄¿»¤•⁄ Y⁄lO⁄V⁄◊⁄´⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« @◊⁄»⁄t—⁄ƒfl

Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl. …•¤¿£%V⁄◊⁄ A¡Ê‡fiV⁄¿, À⁄fl_}⁄  B»⁄‚¥V⁄ÿVÊ —⁄M∂M©“•⁄ —⁄MÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄ƒfl

»ÊÁe¤k¨O⁄»¤•⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{—⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê.

DÆ⁄∫Ê‡fiV⁄ —⁄M—⁄Ì~-•⁄flŒ⁄∞¬z¤»⁄flV⁄◊⁄fl
DÆ⁄∫Ê‡fiV⁄ —⁄M—⁄Ì~æ⁄fl •⁄flŒ⁄∞¬z¤»⁄flV⁄◊⁄ O⁄fl¬}¤•⁄ —⁄}¤¿MÀ⁄V⁄◊⁄´⁄fl≠ Æ¤√¢⁄…flO⁄ À¤≈¤

»⁄fllo¶M•⁄≈Êfi Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« @◊⁄»⁄t—⁄∑ÊfiO⁄fl. ∂◊⁄OÊ•¤¡⁄ GM∂ ´Ê≈Êæ⁄fl∆« ´⁄»⁄flΩ ‘⁄O⁄flQV⁄◊⁄´⁄‡≠,

∂◊⁄OÊ•¤¡⁄¬VÊ ́ Ê¡⁄»¤V⁄fl»⁄ O¤ ⁄́‡ ⁄́flV⁄◊⁄́ ⁄‡≠ »⁄flO⁄QÿVÊ ~ÿ“OÊ‡s⁄∑ÊfiO⁄fl.

»⁄·¤•⁄O⁄ •⁄√»⁄¿ …¡Ê‡fi© ¨ƒfl»⁄‚¥
»⁄fl•⁄¿, »⁄·¤•⁄O⁄ »⁄—⁄fl°V⁄◊⁄fl, ‘Ê‡VÊ —Ê‡Æ⁄‚̋ ∞ ‘¤V⁄‡ B}⁄¡⁄ »⁄·¤•⁄O⁄ •⁄√»⁄¿V⁄◊⁄ ∂◊⁄OÊæ⁄flfl ‘Ê‡—⁄

}⁄≈Ê»⁄·¤¬ ⁄́ A¡Ê‡fiV⁄¿»⁄´⁄fl≠ OÊt—⁄fl}⁄°•Ê GM∂ @¬»⁄‚¥ ´⁄»⁄flΩ•¤V⁄∑ÊfiO⁄fl.  »⁄flflM¶´⁄  }⁄≈Ê»⁄·¤¡⁄´⁄fl≠

B»⁄‚¥V⁄ÿM•⁄ »⁄flflO⁄°VÊ‡ÿ“ ¡⁄P–—⁄∑ÊfiO⁄fl. @•⁄O¤QW »⁄·¤•⁄O⁄•⁄√»⁄¿V⁄◊⁄ DÆ⁄æÊ‡fiV⁄¶M•⁄ DMm¤V⁄fl»⁄

•ÊÁ’O⁄ »⁄·¤ ⁄́“O⁄ }Ê‡M•⁄¡ÊV⁄◊⁄́ ⁄fl≠ ~ÿ—⁄fl»⁄ _}⁄√V⁄◊⁄fl, ƒY⁄fl ∂¡⁄‘⁄V⁄◊⁄fl, •⁄‰À⁄¿V⁄◊⁄́ ⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄

…Œ⁄æ⁄flV⁄◊⁄∆« @◊⁄»⁄t—⁄∑ÊfiO⁄fl. »⁄·¤•⁄O⁄ •⁄√»⁄¿ …¡Ê‡fi© ¨ƒfl»⁄́ ⁄fl≠ —⁄‰œo—⁄fl»⁄‚¥•⁄fl B»⁄‚¥V⁄◊⁄ »⁄flflR¿

V⁄fl¬æ⁄·¤W¡⁄∑ÊfiO⁄fl.
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∆MV⁄ —⁄»⁄·¤ ⁄́}Ê
Æ⁄p⁄¿O⁄√»⁄fl»⁄‚¥ ∆MV⁄ —⁄»⁄·¤ ⁄́}Êæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄fl»⁄M~¡⁄∑ÊfiO⁄fl. V⁄Ms⁄fl - ‘Êyfl| GM∂ ∫Êfi•⁄∫¤»⁄V⁄◊⁄fl

Æ⁄p⁄¿O⁄√»⁄fl•⁄∆« ́ ⁄fl—⁄fl◊⁄∑¤¡⁄•⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄V⁄◊⁄ _}⁄√V⁄◊⁄∆« O⁄‡s¤ ∆MV⁄ —⁄»⁄·¤ ⁄́}Êæ⁄fl •⁄‰œoOÊ‡fi ⁄́…¡⁄∑ÊfiO⁄fl.

O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆«æ⁄fl‡ C ∆MV⁄ —⁄»⁄·¤ ⁄́}Êæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄∑ÊfiO¤•⁄fl•⁄fl @®¤¿Æ⁄O⁄¡⁄

O⁄}⁄%»⁄¿»¤W•Ê.

…fl}⁄»⁄¿æ⁄fl V⁄fly
Æ¤√¢⁄…flO⁄ À¤≈¤ ‘⁄M}⁄•⁄∆«æÊflfi …fl}⁄»⁄¿æ⁄fl V⁄fly»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ O⁄∆—⁄∑ÊfiO⁄fl. …fl}⁄»⁄¿æ⁄fl

V⁄fly•⁄ @V⁄}⁄¿ »⁄fl}⁄fl° »⁄fl‘⁄}⁄ »⁄́ ⁄fl≠ ~ÿ“OÊ‡s⁄∑ÊfiO⁄fl. …fl}⁄»⁄¿æ⁄fl»⁄́ ⁄fl≠ Æ¤√æÊ‡fiWO⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄

»⁄fl‡ƒO⁄ ~ÿ“OÊ‡s⁄∑ÊfiO⁄fl.

¡⁄—Ê° —⁄fl¡⁄OÊ–
¡⁄—Ê°æ⁄fl∆« Æ¤∆—⁄∑ÊfiO¤•⁄ ̈ »⁄flæ⁄flV⁄◊⁄fl, ¡⁄—Ê° @Æ⁄Y¤}⁄V⁄◊⁄́ ⁄fl≠ }⁄Ø∞—⁄ƒfl B¡⁄fl»⁄ Æ¤√æÊ‡fiWO⁄

—⁄‡ ⁄̂́ ÊV⁄◊⁄fl, ⁄̂lfl»⁄nOÊV⁄◊⁄fl »Ê‡•⁄≈¤•⁄»⁄‚¥ ¡⁄—Ê° —⁄fl¡⁄OÊ–æ⁄fl Y⁄lO⁄V⁄◊¤W»Ê. ¡⁄—Ê°æ⁄flfl —¤»⁄%d¨O⁄

—⁄§◊⁄»ÊM•⁄‡, ⁄́»⁄flΩ ‘¤VÊ B}⁄¡⁄¬V⁄‡ ¡⁄—Ê°æ⁄fl ⁄́fl≠ ∂◊⁄—⁄fl»⁄ —¤ }⁄M}⁄√=¿…•Ê GM•⁄‡ ÆË¡⁄Æ⁄√eÊkæ⁄fl ⁄́fl≠

‘⁄flno—⁄∑ÊfiO⁄fl. ¡⁄—Ê° —⁄fl¡⁄O⁄–}Êæ⁄fl —⁄M∂M®⁄»¤W ̂ ⁄lfl»⁄nOÊV⁄ÿVÊ Æ¤√®¤ ⁄́¿ ̈ fis⁄∑ÊfiO⁄fl.

Æ⁄p⁄¿O⁄√»⁄fl•⁄ —¤ ∫¤…O⁄»¤•⁄ …¨»⁄flæ⁄fl•⁄∆« C Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ ’ Ế≠≈Êæ⁄·¤WlfloOÊ‡Ms⁄fl O⁄∆O¤

—¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. ……®⁄ …Œ⁄æ⁄flV⁄◊⁄ J◊⁄ ‘⁄‡¡⁄y•⁄ AÀ⁄æ⁄flV⁄◊⁄ AæÊflQæ⁄fl∆«æ⁄fl‡

O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ O⁄√…flfiO⁄¬—⁄fl»¤V⁄ƒ‡ —¤O⁄Œ⁄flo Æ⁄¬V⁄y Ếæ⁄fl ⁄́fl≠ ¨fis⁄∑ÊfiO¤W•Ê. ∑Ê‡fi®⁄́ Ê

»⁄fl}⁄fl° O⁄∆OÊæ⁄fl Æ⁄√P√æÊflV⁄◊⁄∆« —¤V⁄fl»¤V⁄ BM}⁄‘⁄ AÀ⁄æ⁄flV⁄ÿVÊ —⁄M∂M©“•⁄ ~◊⁄fl»⁄ÿOÊ, OËÀ⁄ƒ¿,

»⁄fl Ế‡fi∫¤»⁄ B»⁄‚¥V⁄ÿVÊ J}⁄fl° ̈ fis⁄∑ÊfiO⁄fl. ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ Æ⁄√P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ C V⁄fl¬V⁄◊⁄́ ⁄fl≠

CsÊfi¬—⁄ƒfl —¤®⁄¥¿»¤W•ÊæÊflfi GM•⁄fl Æ⁄¬ÀÊ‡fi©—⁄ƒfl —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. ……®⁄ O⁄«∑ÈV⁄◊⁄

⁄̂lfl»⁄nOÊV⁄◊⁄fl, SPC, NCC, Scouts & Guides, JRC, …•¤¿¡⁄MV⁄ O⁄≈¤ —¤’}⁄¿»Êfi¶OÊ, V¤M©fi•⁄À⁄% ⁄́

»Ê‡•⁄≈¤•⁄ »⁄¿»⁄—Ê §V⁄◊⁄fl »⁄·Ëƒ¿V⁄◊⁄´⁄‡≠ »⁄fl´Ê‡fi®⁄»⁄fl%V⁄◊⁄´⁄‡≠ O¤◊⁄fæ⁄fl´⁄‡≠ ∑Ê◊Ê—⁄fl»⁄

»Êfi¶OÊV⁄◊¤V⁄∑ÊfiO⁄fl.

1.11 ‘⁄O⁄flQ A®¤¬}⁄ ÃO⁄–y (Right Based Education)
»⁄flO⁄Q◊⁄ ‘⁄O⁄flQV⁄◊⁄́ ⁄fl≠ ̈ y%øfl“ dV⁄~°́ ¤•⁄¿M}⁄ @ ⁄́flŒ¤ŕ ⁄VÊ‡ÿ—⁄ƒfl æ⁄flfl Ế—Ê‡Qfi ́ Êfi}⁄‰}⁄  »⁄’“•Ê.

C ’ Ế≠≈Êæ⁄fl∆« ……®⁄ •ÊfiÀ⁄V⁄◊⁄∆« »⁄flO⁄Q◊⁄ ‘⁄O⁄flQV⁄◊⁄ —⁄M¡⁄O⁄–zÊV¤W @ ẾfiO⁄ O¤ ⁄́‡ ⁄́flV⁄◊⁄́ ⁄fl≠ ¡⁄_—⁄≈¤W•Ê.
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∫¤¡⁄}⁄•⁄∆« ¡¤œoÒfiæ⁄fl ÃO⁄–y ‘⁄O⁄flQ ̈ æ⁄fl»⁄fl- 2009 O¤æ⁄fl%V⁄}⁄»¤W¡⁄fl»⁄‚¥•⁄fl C ̈ no ⁄́∆« JM•⁄fl

»ÊflÁ∆V⁄ƒfl«. »⁄flO⁄Q◊⁄ Gƒ«« ¬fi~æ⁄fl  ‘⁄O⁄flQV⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄fl»⁄ d»¤∑¤ß¬æ⁄flfl ’¬æ⁄fl¡¤•⁄ ⁄́»⁄flΩ

O⁄}⁄%»⁄¿»¤W•Ê. ÃO⁄–y ‘⁄O⁄flQV⁄◊⁄ O⁄fl¬}⁄fl ‘Êfi◊⁄fl»¤V⁄ @»⁄‚¥V⁄◊⁄´⁄fl≠ »⁄fl‡¡⁄fl »⁄flflR¿ Y⁄lO⁄V⁄◊¤W

…MV⁄t—⁄∂‘⁄fl•⁄fl.

n ∫¤V⁄»⁄’—⁄fl…OÊ (Participation)

n ƒ∫⁄¥¿}Ê (Provision)

n —⁄M¡⁄O⁄–zÊ (Protection)

∫¤V⁄»⁄’—⁄fl…OÊ (Participation)
n »⁄flO⁄QÿVÊ —⁄M∂M©“•⁄ Gƒ« ~fi»⁄·¤% ⁄́V⁄◊⁄∆« ́ ⁄́ ⁄≠ @ªÆ¤√æ⁄fl»⁄́ ⁄fl≠ OÊfi◊⁄fl}¤°¡Ê.

n ~fi»⁄·¤% ⁄́V⁄◊⁄∆« ́ ⁄́ ⁄≠ @ªÆ¤√æ⁄flOÊQ »⁄flflR¿ Æ⁄¬V⁄y Ế B•Ê.

n ⁄́́ ⁄≠ —¤»⁄fl¢⁄¥¿% ‘¤V⁄‡ …fl~V⁄ÿVÊ ‘Ê‡M¶OÊ‡Ms⁄fl ̈ fis⁄≈¤V⁄fl»⁄  ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« ∫¤V⁄»⁄’—⁄ƒfl

⁄́́ ⁄VÊ @»⁄O¤À⁄ ƒª—⁄fl}⁄°•Ê.

n ⁄́́ ⁄≠ —¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄fl≠ ÆÊ„fiœ—⁄ƒ‡ …fl~V⁄◊⁄́ ⁄fl≠ •¤lƒ‡ æÊ‡fiV⁄¿»¤•⁄ O⁄∆O¤ Æ⁄√P√æÊflV⁄◊⁄

»⁄fl‡ƒO⁄ —¤V⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

n }⁄¡⁄V⁄~æ⁄fl∆« ´⁄sÊæ⁄flfl»⁄ ^⁄lfl»⁄nOÊV⁄◊⁄∆« ´⁄´⁄V⁄‡ —⁄‘⁄Æ¤qV⁄ÿV⁄‡ P√æ⁄·¤Ãfiƒ»¤•⁄

∫¤V⁄»⁄’—⁄fl…OÊ ƒª—⁄fl~°•Ê.

n ´⁄´⁄≠ —¤»⁄fl¢⁄¥¿%V⁄◊⁄´⁄fl≠ Æ⁄√•⁄Ã%—⁄ƒfl ́ ⁄´⁄VÊ @»⁄O¤À⁄ “V⁄fl}⁄°•Ê.

ƒ∫⁄¥¿}Ê (Provision)
n —⁄¬æ⁄·¤•⁄ ÀÊÁO⁄–{O⁄ æÊ‡fiV⁄¿}Êøfl¡⁄fl»⁄, e¤k ⁄́»⁄́ ⁄fl≠ O¤ƒO⁄Q ⁄́fl—⁄¬“ ́ ⁄…fiO⁄¬—⁄fl»⁄ @®¤¿Æ⁄O⁄¡⁄

—Êfi»Ê ́ ⁄́ ⁄VÊ ƒª—⁄fl~°•Ê.

n ¨¶%Œ⁄o —⁄»⁄flæ⁄fl•⁄∆« O⁄∆O¤ ⁄́fl∫⁄»⁄V⁄◊⁄fl —⁄¬æ⁄·¤•⁄ O¤ƒOÊQ “V⁄fl~°»Ê.

n •ÊÁ’O⁄, »⁄·¤ ⁄́“O⁄ ∑Ê◊⁄»⁄{VÊVÊ Æ⁄„¡⁄O⁄»¤W¡⁄fl»⁄ }⁄¡⁄V⁄~ Æ⁄¬—⁄¡⁄ ́ ⁄́ ⁄VÊ ƒª—⁄fl~°•Ê.

n O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄ÿVÊ @V⁄}⁄¿»¤•⁄ O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ æ⁄fl¢¤O¤ƒOÊQ J•⁄W“OÊ‡s⁄ƒfl

⁄́́ ⁄≠ @®¤¿Æ⁄O⁄¬VÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

n O⁄≈Ê »⁄fl}⁄fl° P√fisÊæ⁄fl ∑Ê◊⁄»⁄{VÊVÊ @V⁄}⁄¿»¤•⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄‡ @»⁄O¤À⁄V⁄◊⁄‡ ́ ⁄́ ⁄VÊ “V⁄fl~°»Ê.
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                                         RTE 2009 ’fiVÊ ‘Êfi◊⁄fl}⁄°•Ê
 n     1 ¬M•⁄ 5 ¡⁄ »⁄¡ÊW ⁄́ }⁄¡⁄V⁄~V⁄◊⁄∆« O⁄∆æ⁄flfl»⁄ »⁄flO⁄QÿVÊ 200 O⁄∆OÊæ⁄fl ¶»⁄—⁄V⁄◊⁄‡

    800 V⁄MmÊV⁄◊⁄ ∑Ê‡fi®⁄́ ⁄ —⁄»⁄flæ⁄fl»⁄„ ƒª—⁄∑ÊfiO⁄fl.

 n     6 ¬M•⁄ 8 ¡⁄ »⁄¡ÊW ⁄́ }⁄¡⁄V⁄~V⁄◊⁄∆« O⁄∆æ⁄flfl»⁄ …•¤¿£%V⁄ÿVÊ 220 O⁄∆OÊæ⁄fl

    ¶»⁄—⁄V⁄◊⁄‡ 1000 V⁄MmÊV⁄◊⁄ ∑Ê‡fi®⁄́ ⁄ —⁄»⁄flæ⁄fl»⁄„ ƒª—⁄∑ÊfiO⁄fl.

—⁄M¡⁄O⁄–zÊ (Protection)

n À¤≈Êæ⁄fl∆« ‘¤V⁄‡ ‘Ê‡¡⁄VÊ æ⁄·¤»⁄‚¥•Êfi ∫Êfi•⁄∫¤»⁄»⁄́ ⁄fl≠ ́ ¤ ⁄́fl @ ⁄́fl∫⁄…—⁄fl»⁄‚¥¶ƒ«.

n ⁄́́ ⁄≠ ⁄́fl≠ æ⁄·¤¡⁄‡ O⁄‡s¤ æ⁄·¤»⁄‚¥•Êfi ¬fi~æ⁄fl∆« O⁄sÊV⁄{—⁄fl»⁄‚¥¶ƒ«.

n æ⁄·¤¡⁄‡ O⁄‡s¤ •ÊÁ’O⁄ @¢⁄»¤ »⁄·¤ ⁄́“O⁄ •Ëd% ⁄́¿»Ê—⁄V⁄fl»⁄‚¥¶ƒ«.

n @®¤¿Æ⁄O⁄¡⁄∆« ̈ ª%fi~øflM•⁄ »⁄¿»⁄‘⁄¬—⁄ƒfl ́ ⁄́ ⁄VÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

n »⁄flV⁄fl»¤•⁄¡⁄‡ ́ ⁄́ ⁄VÊ S¤—⁄W}⁄́ ⁄…•Ê. ́ ⁄́ ⁄≠ ⁄́fl≠ Gƒ«¡⁄‡ @MWfiO⁄¬—⁄fl}¤°¡Ê.

n À¤≈Êæ⁄fl∆«æ⁄fl‡ »⁄fl Ếæ⁄fl∆«æ⁄fl‡ ́ ¤ ⁄́fl —⁄fl¡⁄P–}⁄́ ¤W•Êßfi Ế GM∂ ∫⁄¡⁄»⁄—Ê ́ ⁄́ ⁄W•Ê.

OÊfi¡⁄◊⁄ ¡¤d¿ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ —⁄M¡⁄O⁄–y AæÊ‡fiV⁄
2002 »Êflfi ~MV⁄◊⁄∆« —Êfi¬•⁄ —⁄Mæ⁄flflO⁄° ¡¤Œ⁄oÒ —⁄∫Êæ⁄fl »⁄flO⁄QÿV¤W¡⁄fl»⁄ …ÀÊfiŒ⁄ —⁄»ÊflΩfi◊⁄́ ⁄»⁄‚¥

"»⁄flO⁄QÿVÊ æÊ‡fiV⁄¿»¤•⁄ JM•⁄fl dV⁄}⁄fl°' GM∂ Ãfiœ%OÊæ⁄fl∆« ̈ y%æ⁄fl»Ê„M•⁄́ ⁄fl≠ @MWfiO⁄¬“}⁄fl.

B•⁄¡⁄ A®¤¡⁄•⁄∆« OÊfiM•⁄√ —⁄¡⁄O¤¡⁄»⁄‚¥ ̈ …fl%“•⁄ 2005¡⁄ ∑¤ƒO⁄¡⁄ ‘⁄O⁄flQ —⁄M¡⁄O⁄–y AæÊ‡fiV⁄

O¤øfl•Êæ⁄fl ‘¤V⁄‡ 2012¡⁄ OÊfi¡⁄◊⁄ Æ¤√M}⁄¿ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ ¨æ⁄fl»⁄flV⁄◊⁄ A®¤¡⁄•⁄∆« "OÊfi¡⁄◊⁄

Æ¤√M}⁄¿ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ AæÊ‡fiV⁄' O¤æ⁄·¤% ⁄̂¬—⁄fl~°•Ê.  ́ ⁄»⁄flΩ —⁄M…®¤ ⁄́»⁄‚¥ ‘Êfi◊⁄fl»⁄ »⁄fl‡ƒ∫⁄‡}⁄

‘⁄O⁄flQV⁄◊⁄́ ⁄fl≠ ‘¤V⁄‡ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQV⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄fl»⁄‚¥•⁄fl AæÊ‡fiV⁄•⁄ OÊƒ—⁄»¤W•Ê.

C »⁄flO⁄Q◊⁄ ‘⁄O⁄flQV⁄◊⁄´⁄fl≠ •⁄‰v⁄Æ⁄t—⁄ƒfl }¤´⁄fl H´⁄fl »⁄·¤t•Ê´ÊM•⁄‡ B´⁄fl≠ H´⁄fl

»⁄·¤s⁄∂‘⁄fl•ÊM•⁄‡ Æ⁄√~æÊ‡∂π @®¤¿Æ⁄O⁄́ ⁄‡ æÊ‡fi_—⁄∑ÊfiO¤W•Ê.

1.12 »ÊflMl¬MVÈ
¡¤œoÒfiæ⁄fl ÃO⁄–y ‘⁄O⁄flQ O¤æÊflßæ⁄flfl @®¤¿Æ⁄O⁄/@®¤¿ØOÊæ⁄fl´⁄fl≠ »ÊflMl¡È (mentor)

GM∂fl•¤W Æ⁄¬V⁄{—⁄fl}⁄°•Ê. —⁄»⁄flV⁄√ À¤≈¤ @ª»⁄‰¶™ »⁄ƒæ⁄fl•⁄∆« »ÊflMl¬MVÈVÊ ∂‘⁄◊⁄Œ⁄flo Æ¤√®¤ ⁄́¿…•Ê.

O⁄∆OÊæ⁄fl —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ ¡⁄fldfl»¤}⁄flÆ⁄t—⁄ƒfl —⁄»⁄flV⁄√»¤•⁄ »⁄·¤V⁄%—⁄‡_V⁄◊⁄fl @~ @»⁄À⁄¿O⁄.
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ÃO⁄–y Æ⁄√P√æÊflæ⁄fl »⁄flflR¿ Y⁄lO⁄»¤•⁄ @®¤¿Æ⁄O⁄ - …•¤¿£% —⁄M∂M®⁄•⁄∆« BM•⁄fl ∂‘⁄◊⁄Œ⁄flo

»⁄¿}¤¿—⁄V⁄◊¤W»Ê. …•¤¿£%VÊ e¤k ⁄́»⁄́ ⁄fl≠ ‘⁄—¤°M}⁄¬—⁄fl»⁄ »⁄¿P° »⁄·¤}⁄√»⁄ƒ«•Ê …•¤¿£%V⁄ÿVÊ e¤k ⁄́»⁄́ ⁄fl≠

V⁄ÿ—⁄∆¡⁄fl»⁄ »ÊÁ…®⁄¥¿Æ⁄„y% @»⁄O¤À⁄V⁄◊⁄́ ⁄fl≠ J•⁄W“OÊ‡s⁄fl»⁄ »⁄¿P°æ⁄·¤Wæ⁄fl‡ @®¤¿Æ⁄O⁄/@®¤¿ØOÊ

O¤æ⁄fl%¨»⁄%’—⁄∑ÊfiO¤W•Ê.

»⁄fl Ếæ⁄fl ⁄́fl≠ ‘Ê‡¡⁄}⁄flÆ⁄t“•⁄¡Ê …•¤¿£%VÊ À¤≈Ê GM∂fl•⁄fl »⁄fl}Ê‡°M•⁄fl »⁄fl Ếøfl•⁄ßM}Ê. À¤≈Ê

»⁄fl ẾæÊflfi A•¤V⁄ …•¤¿£%VÊ @®¤¿Æ⁄O⁄ »⁄‰M•⁄»⁄‚¥ »⁄fl Ếæ⁄fl —⁄•⁄—⁄¿¡Êfi AV⁄fl}¤°¡Ê. …•¤¿£%VÊ »⁄fl ẾøflM•⁄

ƒª—⁄fl»⁄ Ø√fi~, O¤◊⁄f, ¡⁄O⁄–zÊ, @MWfiO¤¡⁄ »⁄flflM}¤•⁄»⁄‚¥V⁄◊⁄fl V⁄¬Œ⁄r @¢⁄»¤ O⁄̈ Œ⁄r »⁄fllo•⁄∆« ƒª—⁄fl~°»Ê

GM∂fl•⁄́ ⁄fl≠ Æ⁄√~æÊ‡∂π @®¤¿Æ⁄O⁄ @¢⁄»¤ @®¤¿ØOÊ »⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡◊⁄Ÿ∑ÊfiO⁄fl. B•⁄́ ⁄fl≠ ~ÿ•¤•⁄

∂ÿO⁄ Æ⁄√~æÊ‡M•⁄fl »⁄flV⁄fl…V⁄‡ @»⁄À⁄¿O⁄»¤•⁄ ¬fi~æ⁄fl∆« B»⁄‚¥V⁄◊⁄´⁄fl≠ ¨fis⁄fl»⁄ ‘Ê‡zÊV¤¬OÊ

@®¤¿Æ⁄O⁄¬W•Ê. ’fiV¤•¤V⁄ »⁄·¤}⁄√ À¤≈Êæ⁄fl‡ »⁄fl ẾæÊfl¨“OÊ‡◊⁄flŸ»⁄‚¥•⁄fl.

Æ⁄√~æÊ‡M•⁄fl »⁄flV⁄fl… ⁄́ »⁄¿P°V⁄}⁄»¤•⁄ »⁄fl}⁄fl° OËlflM∏O⁄»¤•⁄ ’ Ế≠≈ÊV⁄◊⁄́ ⁄fl≠ @¢⁄%»⁄·¤tOÊ‡◊⁄Ÿƒfl

@®¤¿Æ⁄O⁄¡⁄fl C OÊ◊⁄W ⁄́ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ V⁄»⁄fl¨—⁄∑ÊfiO¤V⁄fl}⁄°•Ê.

n V⁄‰‘⁄ —⁄M•⁄À⁄%´⁄

n ‘Ê}⁄°»⁄¡Ê‡M¶W ⁄́ AÀ⁄æ⁄fl …¨»⁄flæ⁄fl

n »⁄flV⁄fl… ⁄́ ̈ ¡⁄M}⁄¡⁄ ̈ ¬fiO⁄–zÊ

n

’fiVÊ »⁄flV⁄fl…VÊ Ø√fi~, @MWfiO¤¡⁄ »⁄fl}⁄fl° —⁄M¡⁄O⁄–zÊ B}¤¿¶V⁄◊⁄́ ⁄fl≠ ̈ fit,  ́ ¤»⁄‚¥ @®¤¿Æ⁄O⁄¡⁄fl

»⁄flV⁄fl…´⁄ —⁄‘⁄¡⁄O⁄–O⁄¡¤W d»¤∑¤ß¬ »⁄’“OÊ‡Ms¤V⁄ »⁄·¤}⁄√ ‘Ê‡—⁄ O¤ƒ»⁄·¤´⁄•⁄ @®¤¿Æ⁄O⁄/

@®¤¿ØOÊæ⁄·¤W ́ ¤»⁄‚¥ V⁄fl¡⁄fl~“OÊ‡◊⁄Ÿ∂‘⁄fl•⁄fl.

»ÊflMl¬MVÈ »⁄fl‡ƒO⁄ »⁄·¤V⁄%•⁄À⁄% ⁄́, —⁄ƒ‘Ê, ∑ÊM∂ƒ, e¤k ⁄́»⁄́ ⁄fl≠ D}⁄°»⁄flÆ⁄t—⁄ƒfl ∑ÊfiO¤•⁄

@»⁄O¤À⁄ »⁄flflM}¤•⁄fl»⁄‚¥V⁄◊⁄́ ⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl »⁄flV⁄fl…VÊ J•⁄W“OÊ‡s⁄fl}¤°¡Ê. @ ⁄́fl∫⁄…æ⁄·¤•⁄ Ếfi}¤¡⁄

GM∂ ´Ê≈Êæ⁄fl∆«æ⁄fl‡ @´⁄flO⁄¡⁄{fiæ⁄fl A•⁄À⁄% »⁄¿P° GM∂ ´Ê≈Êæ⁄fl∆«æ⁄fl‡ »ÊflMl¬MVÈ´⁄

O¤æ⁄fl%^⁄lfl»⁄nOÊV⁄◊⁄fl »⁄flflM•⁄fl»⁄¬æ⁄fl∑ÊfiO⁄fl. ∑Ê‡fi®⁄´ÊVÊ ∑ÊfiO¤•⁄ —⁄‡^⁄´ÊV⁄◊⁄fl, OË¨”∆MVÈ

B}¤¿¶V⁄◊Êƒ« B•⁄¡⁄ ∫¤V⁄V⁄◊¤W»Ê. …•¤¿£%æ⁄fl J◊⁄VÊ —⁄flÆ⁄°»¤W¡⁄fl»⁄ Æ⁄√~∫Êæ⁄fl ⁄́fl≠ ‘Ê‡¡⁄VÊ }⁄¡⁄ƒfl

—⁄»⁄fl¢⁄% »ÊflMl¡È¨M•⁄ »⁄·¤}⁄√ —¤®⁄¥¿.

»ÊflMl¬MVÈ »⁄fl‡ƒO⁄
n @®¤¿Æ⁄O⁄ ‘¤V⁄‡ …•¤¿£%VÊ D}⁄°»⁄fl ÃO⁄–y @ ⁄́fl∫⁄»⁄V⁄◊⁄fl ƒª—⁄fl}⁄°»Ê.

n @®¤¿Æ⁄O⁄ ‘¤V⁄‡ …•¤¿£%æ⁄fl e¤k ⁄́ »⁄ƒæ⁄fl …—¤°¡⁄VÊ‡◊⁄flŸ}⁄°•Ê.
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n …•¤¿£% »⁄fl}⁄fl° À¤≈Êæ⁄fl Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄ V⁄noVÊ‡◊⁄flŸ}⁄°•Ê.

n …•¤¿£%æ⁄fl O⁄∆OÊæ⁄fl∆« Æ⁄√V⁄~ ‘¤V⁄‡ »⁄¿P°}⁄  …O¤—⁄ DMm¤V⁄fl}⁄°•Ê.

n ^⁄lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄ —¤»⁄·¤fO⁄ Æ⁄√eÊk ∑Ê◊Ê—⁄ƒfl »⁄fl}⁄fl° ~fi»⁄·¤%´⁄V⁄◊⁄´⁄fl≠ OÊÁVÊ‡◊⁄Ÿƒfl

—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

n ‘Ê}⁄°»⁄¡⁄fl ‘¤V⁄‡ À¤≈Êæ⁄fl Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄ V⁄noVÊ‡◊⁄flŸ»⁄‚¥•⁄ƒ«•Ê …•¤¿£%æ⁄fl O⁄∆OÊæ⁄fl

V⁄fly»⁄fllo•⁄ O⁄fl¬}⁄fl ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

n O⁄≈Ê, P√fisÊ, A¡Ê‡fiV⁄¿, »⁄‰~° Æ⁄¬^⁄æ⁄fl »Ê‡•⁄≈¤•⁄ O⁄∆O¤ »⁄ƒæ⁄flV⁄◊⁄∆« …•¤¿£%V⁄◊⁄

Æ¤≈Ê‡X◊⁄flŸ…OÊ »⁄fl}⁄fl° »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ V⁄noVÊ‡ÿ—⁄fl}⁄°•Ê.

»ÊflMl¬MVÈVÊ —¤®⁄¥¿…¡⁄fl»⁄ ¬fi~æ⁄fl∆« ́ ⁄O¤ÀÊV⁄◊⁄́ ⁄fl≠ ¡⁄‡Ø“, B•Ê‡M•⁄fl Æ⁄¬‘¤¡⁄ ∑Ê‡fi®⁄́ Ê

Æ⁄√P√æÊflæ⁄·¤Wæ⁄fl‡ ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿¨y%æ⁄fl »⁄fl}⁄fl° …•¤¿£%æ⁄fl »⁄¿P°}⁄  …O¤—⁄OÊQ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄

Æ⁄√P√æÊflæ⁄fl´¤≠Wæ⁄fl‡ ¡⁄‡Æ⁄‚¥VÊ‡ÿ—⁄∑ÊfiO¤W•Ê.

À¤≈Êæ⁄fl G≈¤« @®¤¿Æ⁄O⁄¡⁄´⁄fl≠ "»ÊflMl¡È”' GM∂fl•¤Wæ⁄fl‡ …•¤¿£%V⁄◊⁄´⁄fl≠ "»ÊflMn'

V⁄◊⁄́ ¤≠Wæ⁄fl‡ Æ⁄¬V⁄{—⁄fl»⁄ »⁄fl‡ƒO⁄ »ÊflMl¬MVÈ ¡⁄‡Æ⁄‚¥VÊ‡◊⁄Ÿ∑ÊfiO⁄fl. }⁄¡⁄V⁄~æ⁄fl G≈¤« …•¤¿£%V⁄◊⁄́ ⁄fl≠

—⁄y| —⁄y| V⁄flMÆ⁄‚¥V⁄◊ÊM•⁄fl ∫¤…“OÊ‡Ms⁄fl, Æ⁄√~æÊ‡M•⁄fl V⁄flMØ ⁄́ Æ⁄√V⁄~æ⁄fl ⁄́fl≠ —⁄»⁄flÆ⁄%O⁄ ¬fi~æ⁄fl∆«

~ÿæ⁄flƒfl Aæ⁄·¤ }⁄¡⁄V⁄~æ⁄fl∆« O⁄∆—⁄fl»⁄ @®¤¿Æ⁄O⁄¬VÊ V⁄flMØ ⁄́ d»¤∑¤ß¬æ⁄fl ⁄́fl≠ ̈ fis⁄∂‘⁄fl•⁄fl.

1.13 @®¤¿Æ⁄O⁄¡⁄fl Æ¤∆—⁄∑ÊfiO¤•⁄ Æ⁄√»⁄flflR »⁄‰~°Æ⁄¡⁄ ̈ fi~—⁄M’}Ê
           (Code of Professional Ethics for School Teachers)

1. …•¤¿£%V⁄◊Ê‡M¶W¡⁄fl»⁄ d»¤∑¤ß¬V⁄◊⁄fl
1.1 G≈« …•¤¿£%V⁄◊Ê‡M¶VÊ Ø√fi~, »¤}⁄”ƒ¿¶M•⁄ »⁄~%—⁄fl»⁄‚¥•⁄fl.

n G≈« …•¤¿£%V⁄◊Ê‡M¶VÊ —⁄»⁄·¤ ⁄́ ¬fi~øflM•⁄ »⁄~%—⁄fl»⁄‚¥•⁄fl.

n O⁄∆OÊæ⁄fl∆« ’M¶¡⁄fl»⁄ …•¤¿£%V⁄ÿVÊ …ÀÊfiŒ⁄ Æ⁄¬V⁄y Ế ̈ fis⁄fl»⁄‚¥•⁄fl.

n …•¤¿£%V⁄◊⁄∆« A}⁄Ω…À¤ —⁄, A—⁄P° »⁄flflM}¤•⁄fl»⁄‚¥V⁄◊⁄´⁄fl≠ »⁄fl‡t—⁄fl»⁄ ¬fi~æ⁄fl∆«

»⁄¿»⁄‘⁄¬—⁄fl»⁄‚¥•⁄fl.

1.2 e¤~, »⁄fl}⁄, »⁄V⁄%, »⁄y%, A£%O⁄ “§~V⁄~, ∫¤ŒÊ, ∆MV⁄, d ⁄́Ω—⁄§◊⁄ GM∏fi …Œ⁄æ⁄flV⁄◊⁄∆«

∫Êfi•⁄∫¤»⁄…ƒ«•Ê, ̈ Œ⁄∞O⁄–Æ¤}⁄ ‘¤V⁄‡ ́ ¤¿æ⁄flæ⁄flfl}⁄»¤•⁄ »⁄·Ëƒ¿V⁄◊⁄́ ⁄fl≠ VË¡⁄…—⁄fl»⁄‚¥•⁄fl.

n Æ⁄√e¤Æ⁄√∫⁄fl}⁄  }⁄}⁄ “•¤™M}⁄V⁄◊⁄∆«, —⁄’Œ⁄fl|}Êæ⁄fl …Œ⁄æ⁄flV⁄◊⁄∆«, —¤»⁄·¤fO⁄ …^¤¡⁄V⁄◊⁄∆«

@®¤¿Æ⁄O⁄¬W¡⁄fl»⁄ ́ ⁄M∏OÊ »⁄fl}⁄fl° …À¤ —⁄»⁄́ ⁄fl≠ …•¤¿£%V⁄◊⁄∆«æ⁄fl‡ »⁄fl‡t—⁄fl»⁄‚¥•⁄fl.

n @®¤¿Æ⁄O⁄¡⁄ »⁄¿P°V⁄}⁄»¤•⁄ ́ ⁄M∏OÊV⁄◊⁄fl —⁄M…®¤ ⁄́•⁄ }⁄}⁄ V⁄ÿVÊ …¡⁄fl•⁄™»¤•⁄¡Ê @•⁄fl À¤≈Êæ⁄fl

Jlflo »⁄¿»⁄—Ê§æ⁄fl »Êflfi≈Ê V⁄Mªfi¡⁄ Æ⁄¬z¤»⁄fl ∏fi¡⁄∂‘⁄fl•⁄fl.
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1.3 …•¤¿£%æ⁄fl •ÊÁ’O⁄, ∑Ë¶™O⁄, ∫¤»⁄́ ¤}⁄ΩO⁄, —¤»⁄·¤fO⁄ »⁄fl}⁄fl° —⁄•¤^¤¡⁄V⁄◊⁄ ∑Ê◊⁄»⁄{VÊV⁄ÿVÊ

—⁄‡O⁄° »¤}¤»⁄¡⁄y•⁄ —⁄‰œo.

n À¤≈¤ ÃO⁄–y»⁄‚¥ …•¤¿£%æ⁄fl À¤¬fi¬O⁄ »⁄fl}⁄fl° ∑Ë¶™O⁄»¤•⁄ OËÀ⁄ƒ¿V⁄◊⁄´⁄fl≠

Æ⁄¬Æ⁄„y%}Êæ⁄fl}⁄° OÊ‡MsÊ‡æ⁄flfl¿»⁄ O¤ƒY⁄lo»¤W•Ê.

n ÃO⁄–y»⁄‚¥ …•¤¿£%æ⁄fl ∑Ë¶™O⁄ ∑Ê◊⁄»⁄{VÊVÊ »⁄·¤}⁄√ “fi…fl}⁄»¤W¡⁄∑¤¡⁄•⁄fl.

n …•¤¿£%æ⁄fl —⁄»¤%MWfiy @ª»⁄‰¶™æ⁄flfl ÃO⁄–y•⁄ »⁄flflR¿ ƒO⁄–=¿»¤W¡⁄∑ÊfiO⁄fl.

1.4 À¤≈¤ ÃO⁄–y•⁄ G≈¤« Y⁄loV⁄◊⁄∆«æ⁄fl‡ …•¤¿£%æ⁄fl »⁄¿P°}⁄ »⁄‚¥ VË¡⁄…—⁄ƒ∞s⁄∑ÊfiO⁄fl.

n »⁄¿P° GM∂ ́ Ê≈Êæ⁄fl∆« Æ⁄√~æÊ‡∂π …•¤¿£%W¡⁄fl»⁄ Æ⁄√e¤Æ⁄√∫⁄fl}⁄  Æ⁄¡⁄»¤•⁄ ‘⁄O⁄flQV⁄◊⁄fl

‘¤V⁄‡ —¤§́ ⁄»⁄·¤ ⁄́V⁄◊⁄́ ⁄fl≠ V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.

n @®¤¿ØOÊæ⁄fl ∫¤V⁄¶M•⁄ ∂¡⁄∂‘⁄fl•¤•⁄ æ⁄·¤»⁄‚¥•Êfi Æ⁄√~O⁄‡ƒ @ªÆ¤√æ⁄flV⁄◊⁄fl

…•¤¿£%æ⁄fl —¤ ª»⁄·¤ ⁄́»⁄́ ⁄fl≠ Y¤“VÊ‡ÿ—⁄fl»⁄‚¥•⁄ƒ«•Ê @»⁄‚¥ A}⁄́ ⁄ O⁄∆OÊæ⁄fl »Êflfi≈Ê

•⁄flŒ⁄∞¬z¤»⁄fl»⁄́ ⁄fl≠Mlfl »⁄·¤s⁄∂‘⁄fl•⁄fl.

n À¤≈Êæ⁄fl G≈¤« O¤æ⁄fl%^⁄lflnOÊV⁄◊⁄∆«æ⁄fl‡ Gƒ« …•¤¿£%V⁄◊⁄ —⁄P√æ⁄fl»¤•⁄

Æ¤≈Ê‡X◊⁄flŸ…OÊVÊ ÆÊ„√fi}¤”‘⁄ ̈ fis⁄∑ÊfiO⁄fl.

n —⁄Mæ⁄flflO⁄° ¡¤Œ⁄oÒ —⁄MY⁄ @MWfiO⁄¬“•⁄ ‘¤V⁄‡ ∫¤¡⁄}⁄»⁄‚¥ JØ∞¡⁄fl»⁄ »⁄fl}⁄fl° Æ¤∆“OÊ‡Ms⁄fl

∂M¶¡⁄fl»⁄ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ O¤æÊflßV⁄◊⁄́ ⁄fl≠ ‘¤V⁄‡ »⁄flO⁄Q◊⁄ ‘⁄O⁄flQ —⁄M¡⁄O⁄–z¤ —⁄…fl~æ⁄fl

»⁄¡⁄¶V⁄◊⁄́ ⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl V⁄»⁄fl ⁄́•⁄∆«lflo »⁄¿»⁄‘⁄¬—⁄∑ÊfiO¤W•Ê.

n À¤≈Êæ⁄fl Ã—⁄fl°O⁄√»⁄fl Æ¤ƒ ẾV¤W ¡⁄‡Ø—⁄fl»⁄ ̈ æ⁄fl»⁄·¤»⁄ÿV⁄◊⁄fl …•¤¿£%æ⁄fl »⁄·¤ ⁄́…fiæ⁄fl

‘⁄O⁄flQV⁄ÿVÊ ®⁄OÊQæ⁄fl ⁄́fl≠Mlfl»⁄·¤s⁄∑¤¡⁄•⁄fl.

1.5 …•¤¿£%æ⁄fl∆« —⁄flÆ⁄°»¤W¡⁄fl»⁄ OËÀ⁄ƒ¿ »⁄fl}⁄fl° Æ⁄√~∫Êæ⁄flfl Æ⁄√O⁄lVÊ‡◊⁄Ÿƒfl —⁄‡O⁄°»¤•⁄ ‘¤V⁄‡

@ ⁄̂fl`O⁄m¤o•⁄ æÊ‡fid ẾV⁄◊⁄́ ⁄fl≠ ¡⁄‡Ø—⁄∑ÊfiO⁄fl.

n ÀÊÁO⁄–{O⁄ —¤®⁄́ Ê »⁄·¤}⁄√»⁄ƒ«•Ê Æ⁄√~æÊ‡∂π …•¤¿£%æ⁄fl∆«¡⁄fl»⁄ …ÀÊfiŒ⁄ OËÀ⁄ƒ¿ »⁄fl}⁄fl°

Æ⁄√~∫Êæ⁄fl ⁄́fl≠ V⁄fl¡⁄fl~—⁄fl»⁄‚¥•⁄fl @®¤¿ØOÊæ⁄fl ∂‘⁄fl»⁄flflR¿ O⁄}⁄%»⁄¿»¤W•Ê.

n …•¤¿£%æ⁄fl G≈¤« …®⁄•⁄ OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl B¡⁄∑ÊfiO⁄fl.

1.6 Æ⁄p⁄¿O⁄√»⁄fl»⁄‚¥ —⁄M…®¤ ⁄́»⁄‚¥ ~ÿ—⁄fl»⁄ »⁄·Ëƒ¿V⁄◊⁄fl »⁄fl}⁄fl° …^¤¡⁄®¤¡ÊV⁄◊⁄́ ⁄fl≠ J◊⁄VÊ‡Mt¡⁄∑ÊfiO⁄fl.

n Æ⁄√e¤Æ⁄√∫⁄fl}⁄ , e¤}⁄¿~fi}⁄}Ê, —⁄»⁄fl}⁄ , ẾÁ~O⁄}Ê, —¤ }⁄M}⁄√=¿ »⁄flflM}¤•⁄ —⁄M…®¤ ⁄́•⁄

»⁄·Ëƒ¿V⁄◊⁄fl Æ⁄p⁄¿O⁄√»⁄fl æÊ‡fid Ếæ⁄fl Æ⁄√®¤ ⁄́ @MÀ⁄V⁄◊¤W¡⁄∑ÊfiO⁄fl.

n ÆË¡⁄¡⁄ O⁄}⁄%»⁄¿V⁄◊⁄ O⁄fl¬}⁄fl ‘Êfiÿ¡⁄fl»⁄ —⁄M…®¤ ⁄́•⁄ Æ⁄¬ Ê̂cfi•⁄ (An%O⁄≈È)  51 G

æ⁄fl´⁄fl≠ @¢⁄%»⁄·¤tOÊ‡Ms⁄fl, @•⁄¡⁄∆«´⁄ "G' øflM•⁄ "OÊ' »⁄¡ÊW´⁄ AÀ⁄æ⁄flV⁄◊⁄´⁄fl≠
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V⁄»⁄fl ⁄́•⁄∆«lfloOÊ‡Ms⁄fl »⁄¿»⁄‘⁄¬—⁄∑ÊfiO⁄fl.

1.7 …•¤¿£%V⁄◊⁄ @V⁄}⁄¿V⁄ÿV⁄́ ⁄fl—¤¡⁄ @®¤¿ØOÊæ⁄fl/@®¤¿Æ⁄O⁄́ ⁄ ∑Ê‡fi®⁄́ ⁄ ¬fi~æ⁄fl ⁄́fl≠ Æ⁄¬Œ⁄Q¬—⁄∑ÊfiO⁄fl.

n ¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿¨y%æ⁄fl•⁄ A®¤¡⁄•⁄∆« …•¤¿£%æ⁄fl —⁄ ∫¤»⁄, V⁄ÿ“•⁄ e¤ḱ ⁄, @ª¡⁄fl_,

O⁄∆OÊæ⁄fl ¬fi~ »⁄flflM}¤•⁄fl»⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“, ∑Ê‡fi®⁄́ Êæ⁄fl …®¤ ⁄́V⁄◊⁄∆« @V⁄}⁄¿»¤•⁄

Æ⁄¬Œ¤Q¡⁄»⁄́ ⁄fl≠ ¨¡⁄M}⁄¡⁄ ⁄́sÊ—⁄fl~°¡⁄∑ÊfiO⁄fl.

1.8 …•¤¿£%V⁄◊⁄fl ̈ fis⁄fl»⁄ @»⁄¡⁄ »⁄¿P°V⁄}⁄»¤•⁄ …^¤¡⁄V⁄◊⁄ VËÆ⁄¿}Êæ⁄fl ⁄́fl≠ O¤Æ¤s⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl°

BM}⁄‘⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ O¤ ⁄́‡ ⁄́fl∂•⁄™»¤W æ⁄·¤¬VÊ ~ÿ—⁄∂‘⁄fl•Ê‡fi @»⁄¬VÊ »⁄·¤}⁄√ ~ÿ—⁄fl»⁄‚¥•⁄fl.

n OË¨”ƒ¡È O⁄‡s¤ AW¡⁄fl»⁄ @®¤¿ØOÊVÊ …•¤¿£%æ⁄fl »⁄¿P°V⁄}⁄»¤•⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠

~ÿæ⁄flƒfl —¤®⁄¥¿.

n C …»⁄¡⁄V⁄◊⁄́ ⁄fl≠ …•¤¿£%æ⁄fl Jÿ~V¤W …»ÊfiO⁄¶M•⁄ DÆ⁄æÊ‡fiW—⁄}⁄O⁄Q•⁄flß.

1.9 …•¤¿£%V⁄◊⁄́ ⁄fl≠ V⁄•⁄¬—⁄fl»⁄‚¥•⁄fl, A}⁄MO⁄PQfis⁄fl»⁄·¤s⁄fl»⁄‚¥•⁄fl, À¤¬fi¬O⁄»¤W, »⁄·¤ ⁄́“O⁄»¤W,

∫¤»⁄́ ¤}⁄ΩO⁄»¤W •Ëd% ⁄́¿»Ê—⁄V⁄fl»⁄‚¥•⁄fl »⁄flflM}¤•⁄fl»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄·¤s⁄∑¤¡⁄•⁄fl.

n ≈ÊÁMWO⁄ •Ëd%´⁄¿¶M•⁄, O⁄sÊV⁄{—⁄fl…OÊøflM•⁄, ÀÊ‡fiŒ⁄zÊøflM•⁄ …•¤¿£%æ⁄fl´⁄fl≠

—⁄M¡⁄P–—⁄fl»⁄ d»¤∑¤ß¬ @®¤¿Æ⁄O⁄¬W•Ê.

n D}⁄°»⁄fl O⁄∆æ⁄flfl…OÊVÊ ÃOÊ– —⁄‘⁄O¤¬ GM∂ }⁄Æ⁄‚̋ ∞ O⁄ƒ∞ Ế •⁄‡¡⁄»¤V⁄∑ÊfiO⁄fl.

n BM}⁄‘⁄ —⁄̈ ≠»ÊfiÀ⁄V⁄◊⁄∆« …•¤¿£%VÊ ƒª—⁄fl»⁄ O¤ ⁄́‡ ⁄́fl ¡⁄O⁄–zÊV⁄◊⁄ O⁄fl¬}⁄fl @®¤¿Æ⁄O⁄¡⁄fl

~ÿ¶¡⁄∑ÊfiO⁄fl.

1.10 æ⁄·¤»⁄‚¥•Êfi ¬fi~æ⁄fl ≈ÊÁMWO⁄ ÀÊ‡fiŒ⁄zÊøflM•⁄ …•¤¿£%æ⁄fl ⁄́fl≠ —⁄M¡⁄P–—⁄fl»⁄‚¥•⁄fl.

n æ⁄·¤»⁄‚¥•Êfi ¬fi~æ⁄fl ≈ÊÁMWO⁄ ÀÊ‡fiŒ⁄zÊ, •ÊÁ’O⁄ V¤æ⁄flV⁄◊⁄fl »⁄·¤}⁄√»⁄ƒ«•Ê, ¶fiY⁄%O¤ƒ

Dÿ•⁄flOÊ‡◊⁄flŸ»⁄ »⁄·¤ ⁄́“O⁄ AY¤}⁄»⁄„ …•¤¿£%æ⁄fl ⁄́fl≠ @©fi¡⁄́ ⁄́ ¤≠W—⁄fl}⁄°•Ê.

D•Ê‡¿fiV⁄ —⁄§◊⁄V⁄◊⁄ƒ‡«, À¤≈ÊV⁄◊⁄ƒ‡« ´⁄sÊæ⁄flfl»⁄ ≈ÊÁMWO⁄ ÀÊ‡fiŒ⁄zÊæ⁄fl …¡⁄fl•⁄™ ∫¤¡⁄}⁄•⁄

VË¡⁄»¤¨ }⁄ —⁄flØ√fiM OÊ‡filfl% »⁄fl}⁄fl° G´È.“.Ø. ¨fit•⁄ »⁄·¤V⁄%—⁄‡_V⁄◊⁄́ ⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl

Æ¤∆—⁄∑ÊfiO¤W•Ê.

2. ¡⁄O⁄–O⁄¡⁄fl »⁄fl}⁄fl° —⁄»⁄·¤d•Ê‡M¶VÊ B¡⁄∑ÊfiO¤•⁄ d»¤∑¤ß¬V⁄◊⁄fl
2.1 }⁄M•Ê-}¤øflæ⁄fl¡Ê‡M¶VÊ »⁄fl}⁄fl° ¡⁄O⁄–O⁄¡Ê‡M¶VÊ … ⁄́æ⁄flÆ⁄„»⁄%O⁄»¤•⁄ »⁄}⁄% Ế B¡⁄∑ÊfiO⁄fl.

n …•¤¿£%V⁄◊⁄ O⁄fl¬}⁄fl ‘Ê̂ ⁄fl` ~ÿæ⁄flfl»⁄‚¥•⁄O¤QW @»⁄¡⁄ ‘Ê}⁄°»⁄¡Ê‡M¶V⁄‡  VÊ◊Êæ⁄fl¡Ê‡M¶V⁄‡

D}⁄°»⁄fl —⁄MÆ⁄O⁄% BlfloOÊ‡◊⁄flŸ»⁄‚¥•⁄fl @V⁄}⁄¿.
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n @®¤¿ØOÊ »⁄fl}⁄fl° ‘Ê}⁄°»⁄¡⁄ ∑¤M®⁄»⁄¿»⁄‚¥  …•¤¿£% »⁄fl}⁄fl° @®¤¿ØOÊæ⁄fl —⁄M∂M®⁄»⁄́ ⁄fl≠

‘Ê̂ ⁄fl` ̈ O⁄lVÊ‡ÿ—⁄fl}⁄°•Ê.

n }⁄»⁄flΩ »⁄flO⁄Q◊⁄ À¤≈ÊæÊ‡◊⁄W ⁄́ »⁄fl}⁄fl° ‘Ê‡¡⁄W ⁄́ ⁄̂lfl»⁄nOÊV⁄◊⁄ O⁄fl¬}⁄fl @®¤¿Æ⁄O⁄¬M•⁄

~ÿæ⁄flƒfl ‘Ê_` ⁄́ ‘Ê}⁄°»⁄¡⁄fl ∂æ⁄fl—⁄fl}¤°¡Ê.

n ∑Ê◊⁄»⁄{VÊæ⁄fl —⁄M•⁄∫⁄%•⁄∆« …•¤¿£%VÊ DMm¤V⁄fl»⁄ Æ⁄√»⁄·¤•⁄V⁄◊⁄́ ⁄fl≠ ‘Ê}⁄°»⁄¡Ê‡M¶VÊ

^⁄_%—⁄fl»⁄‚¥•⁄¬M•⁄ »⁄flflM•Ê —⁄M∫⁄…—⁄∂‘⁄fl•¤•⁄ ‘Ê‡—⁄ •⁄fl¡⁄M}⁄V⁄◊⁄´⁄fl≠ }⁄Ø∞—⁄ƒfl

—¤®⁄¥¿»¤V⁄∂‘⁄fl•⁄fl.

2.2 …•¤¿£%æ⁄fl —¤ ª»⁄·¤ ⁄́OÊQ ®⁄OÊQ }⁄¡⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄ÿM•⁄ •⁄‡¡⁄…¡⁄fl»⁄‚¥•⁄fl.

n B}⁄¡⁄ …•¤¿£%V⁄◊⁄ »⁄flflM•Ê …•¤¿£%æ⁄fl —¤ ª»⁄·¤ ⁄́OÊQ ®⁄OÊQ DMm¤V⁄fl»⁄ ¬fi~æ⁄fl∆«

»⁄·¤}⁄́ ¤s⁄fl»⁄‚¥•⁄́ ⁄fl≠ ∏lflo∏s⁄∑ÊfiO⁄fl.

n @•Êfi ¬fi~æ⁄fl∆« ‘Ê}⁄°»⁄¡⁄ —¤ ª»⁄·¤ ⁄́»⁄́ ⁄fl≠ Æ⁄√Ã≠—⁄∑¤¡⁄•⁄fl.

n æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ JM•⁄fl …∫¤V⁄•⁄ …•¤¿£%V⁄◊⁄́ ⁄fl≠ »⁄·¤}⁄√ ’ Ế≠≈Êæ⁄·¤W¬“ (e¤~,

»⁄fl}⁄, A£%O⁄ “§~, ...) ‘Ê‡V⁄◊⁄fl»⁄‚¥•⁄¬M•⁄ Dÿ•⁄ …•¤¿£%V⁄◊⁄∆« •Ê fiŒ⁄ »⁄fl Ế‡fi∫¤»⁄

DMm¤V⁄fl»⁄‚¥•⁄fl.

2.3 ∫¤¡⁄}⁄•⁄ —¤M—⁄Ì~O⁄ Æ⁄¡⁄MÆ⁄¡Êæ⁄fl O⁄fl¬}⁄fl …•¤¿£%V⁄ÿVÊ A•⁄¡⁄ ‘¤V⁄‡ VË¡⁄»⁄ DMm¤V⁄fl»⁄M}Ê

»⁄·¤s⁄fl»⁄‚¥•⁄fl.

n ∫¤¡⁄}⁄»⁄‚¥ ……®⁄ —⁄M—⁄Ì~, ∫¤ŒÊ, »⁄fl}⁄, ́ ⁄M∏OÊV⁄◊⁄ •ÊfiÀ⁄. C »ÊÁ…®⁄¥¿»⁄́ ⁄fl≠ Æ⁄√~æÊ‡M•⁄fl

}⁄¡⁄V⁄~V⁄◊⁄ƒ‡« O¤y∂‘⁄fl•⁄fl.

n ∫¤¡⁄}⁄•⁄∆« ……®⁄}Êæ⁄fl∆« HO⁄}Êøfl•Ê.

n Æ⁄√~æÊ‡∂π́ ⁄ƒ‡« Æ⁄¡⁄—⁄∞¡⁄ —⁄’Œ⁄fl|}Ê »⁄fl}⁄fl° G≈¤« —⁄M—⁄Ì~V⁄◊⁄́ ⁄fl≠ VË¡⁄…—⁄fl»⁄ »⁄fl Ế‡fi∫¤»⁄

B¡⁄∑ÊfiO⁄fl.

n C »⁄fl Ế‡fi∫¤»⁄ @¢⁄»¤ }⁄}⁄ V⁄◊⁄́ ⁄fl≠ Æ⁄p⁄¿O⁄√»⁄fl•⁄ »⁄fl‡ƒO⁄ ∑Ê◊Ê—⁄fl»⁄ Æ⁄√e¤kÆ⁄„»⁄%O⁄

Æ⁄√æ⁄fl}⁄≠ @V⁄}⁄¿»¤W•Ê.

2.4 ……®⁄ d´⁄—⁄»⁄flfl•¤æ⁄flV⁄◊Ê‡◊⁄VÊ Æ⁄¡⁄—⁄∞¡⁄ •Ê fiŒ⁄, ‘⁄VÊ}⁄´⁄»⁄´⁄fl≠ ∑Ê◊Ê—⁄fl»⁄ ¬fi~æ⁄fl

O¤æ⁄fl% ⁄̂lfl»⁄nOÊV⁄ÿVÊ O⁄t»¤y ‘¤O⁄∑ÊfiO⁄fl.

n Gƒ« »⁄fl}⁄, ́ ⁄M∏OÊ »⁄fl}⁄fl° ∫¤ŒÊV⁄◊⁄∆« —⁄»⁄·¤ ⁄́ VË¡⁄»⁄»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄fl»⁄ ¬fi~æ⁄fl

⁄̂lfl»⁄lOÊV⁄◊⁄fl }⁄¡⁄V⁄~æ⁄fl∆« ́ ⁄sÊæ⁄fl∑ÊfiO⁄fl.

n ¡¤œoÒfiæ⁄fl ∫¤»ÊÁO⁄¿•⁄ •⁄‰œoøflM•⁄ Æ⁄√~æÊ‡∂π´⁄‡ »Ê‡•⁄∆VÊ ∫¤¡⁄~fiæ⁄fl. ∂ÿO⁄

»⁄·¤}⁄√»Êfi JM•⁄fl —⁄»⁄flfl•¤æ⁄fl•⁄ —⁄•⁄—⁄¿ GM∂fl•⁄fl »⁄flflR¿ …Œ⁄æ⁄fl»¤V⁄∑ÊfiO⁄fl.
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n æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ JM•⁄fl ¨¶%Œ⁄o V⁄flMØ´⁄ Æ⁄√^¤¡⁄O¤QW À¤≈Ê/}⁄¡⁄V⁄~æ⁄fl´⁄fl≠

∂◊⁄—⁄∑¤¡⁄•⁄fl.

n —⁄»⁄flO¤∆fi ⁄́ —¤»⁄·¤fO⁄, ¡¤dPfiæ⁄fl ∑Ê◊⁄»⁄{VÊV⁄◊⁄́ ⁄fl≠ ̂ ⁄̂ Ê% »⁄·¤s⁄fl»¤V⁄ @®¤¿Æ⁄O⁄/

@®¤¿ØOÊ æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ JM•⁄fl Æ⁄O⁄–•⁄ Æ⁄¡⁄»¤W »⁄·¤}⁄́ ¤s⁄∑¤¡⁄•⁄fl.

3. @®¤¿Æ⁄́ ⁄ »⁄‰~°æ⁄fl∆« ‘¤V⁄‡ —⁄‘Ê‡fi•Ê‡¿fiWV⁄⁄◊Ê‡s⁄́ Ê B¡⁄∑ÊfiO¤•⁄ d»¤∑¤ß¬V⁄◊⁄fl
3.1 »⁄‰~° Æ⁄¬y~æ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄ƒfl ̈ ¡⁄M}⁄¡⁄ Æ⁄√æ⁄fl~≠—⁄fl»⁄‚¥•⁄fl.

n J∂π …•¤¿£%æ⁄fl ⁄́fl≠ ¨¡⁄M}⁄¡⁄ O⁄∆OÊæ⁄fl»⁄́ ⁄́ ¤≠W »⁄·¤s⁄fl»⁄‚¥•⁄¡Ê‡M¶VÊ @®¤¿Æ⁄O⁄́ ⁄fl

}¤ ⁄́‡ O⁄∆æ⁄flfl~°¡⁄∑ÊfiO⁄fl.

n ¨¡⁄M}⁄¡⁄»¤W ∑Ê◊Êæ⁄flfl~°¡⁄fl»⁄  e¤k ⁄́ »⁄ƒæ⁄flV⁄◊⁄ O⁄fl¬}⁄fl, @®¤¿Æ⁄́ ⁄ ¬fi~æ⁄fl O⁄fl¬}⁄fl

e¤k ⁄́»⁄́ ⁄fl≠ —⁄MÆ¤¶—⁄ƒ‡ @•⁄́ ⁄fl≠ O¤æ⁄fl%¡⁄‡Æ⁄OÊQ }⁄¡⁄ƒ‡ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

n æ⁄·¤»⁄ æ⁄·¤»⁄ »⁄fl‡ƒV⁄ÿM•⁄ }⁄́ ⁄VÊ ‘Ê‡—⁄ @¬»⁄‚¥ ƒª—⁄∂‘⁄fl•ÊM∂ ‘⁄fls⁄flO¤l @®¤¿Æ⁄O⁄́ ⁄

O⁄}⁄%»⁄¿»¤W¡⁄∑ÊfiO⁄fl.

3.2 —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊Ê‡M¶VÊ ‘¤V⁄‡ B}⁄¡⁄¡Ê‡M¶VÊ Æ⁄¡⁄—⁄∞¡⁄ AÀ⁄æ⁄fl …¨»⁄flæ⁄fl »⁄·¤s⁄fl»⁄‚¥•⁄¬M•⁄

‘Ê‡—⁄}¤•⁄ e¤k ⁄́ »⁄ƒæ⁄fl —⁄‰œoæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

n À¤≈Êæ⁄fl∆« ÀÊÁO⁄–{O⁄ e¤V⁄‰~æ⁄fl ⁄́fl≠ »⁄fl‡t—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° Gƒ« @®¤¿Æ⁄O⁄¬VÊ }⁄»⁄flΩ•Êfi

A•⁄ OÊ‡s⁄flVÊ ¨fis⁄fl»⁄ @»⁄ ⁄O¤À⁄»⁄´⁄fl≠ O⁄∆∞“ D}⁄ °»⁄fl »¤}¤»⁄¡⁄y»⁄´⁄fl≠

DMlfl»⁄·¤s⁄fl»⁄‚¥•⁄fl.

n BM}⁄‘⁄ —⁄¨≠»ÊfiÀ⁄»⁄‚¥Mm¤V⁄ƒfl Æ⁄„»⁄%æÊ‡fid´Ê »⁄fl}⁄fl° ±⁄ƒÆ⁄√•⁄»¤•⁄ —⁄‘⁄O¤¡⁄

»⁄fl Ế‡fi∫¤»⁄ Gƒ« @®¤¿Æ⁄O⁄¡⁄ƒ‡« ̈ »⁄·¤%y»¤V⁄∑ÊfiO⁄fl.

n À¤≈Êæ⁄fl æ⁄·¤»⁄‚¥•Êfi ¬fi~æ⁄fl —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘¤¡⁄ »⁄·¤s⁄fl»⁄∆« Gƒ« @®¤¿Æ⁄O⁄¡⁄

JV⁄Xlflo, ^⁄^Ê%, P√æ⁄·¤}⁄ΩO⁄ »⁄·¤V⁄%•⁄À⁄%´⁄ ‘¤V⁄‡ ±⁄ƒÆ⁄√•⁄ O¤æ⁄fl%^⁄lfl»⁄nOÊ

B¡⁄∑ÊfiO⁄fl.

n @®¤¿Æ⁄O⁄¡⁄́ ⁄fl≠ »⁄·¤}⁄√»⁄ƒ«•Ê À¤≈Êæ⁄fl …Œ⁄æ⁄flV⁄◊⁄∆« »⁄flfl}⁄fl»⁄f%øfl¡⁄fl»⁄ Gƒ«¡⁄́ ⁄fl≠

BM}⁄‘⁄ P√æ⁄·¤ ⁄̂lfl»⁄nO⁄V⁄◊⁄∆« Æ¤≈Ê‡X◊⁄flŸ»⁄M}Ê »⁄·¤s⁄ƒfl @®¤¿Æ⁄O⁄̈ VÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

3.3 —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊Ê‡s⁄́ Ê VË¡⁄»¤•⁄¡⁄V⁄◊Ê‡M¶VÊ »⁄¿»⁄‘⁄¬—⁄∑ÊfiO⁄fl.

n À¤≈Êæ⁄fl G≈« @®¤¿Æ⁄O⁄¡Ê‡s⁄´Ê @»⁄¡⁄ …•¤¿∫¤¿—⁄ æÊ‡fiV⁄¿}Ê, @»⁄¡⁄fl æ⁄·¤»⁄

…•¤¿£%V⁄ÿVÊ O⁄∆—⁄fl~°•¤ß¡Ê GM∂fl•⁄́ ⁄fl≠ ́ Ê‡fis⁄•Ê @»⁄¡Ê‡M¶VÊ VË¡⁄»¤•⁄¡⁄V⁄ÿM•⁄

»⁄¿»⁄‘⁄¬—⁄∑ÊfiO⁄fl.

3.4 @®¤¿Æ⁄O⁄¡⁄fl S¤—⁄Wæ⁄·¤W l‡¿À⁄́ È }⁄¡⁄V⁄~V⁄◊⁄́ ⁄fl≠ ́ ⁄sÊ—⁄fl»⁄‚¥•⁄fl @¢⁄»¤ B}⁄¡⁄ S¤—⁄W ÃO⁄–y
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⁄̂lfl»⁄nOÊV⁄◊⁄∆« }Ê‡s⁄W“OÊ‡◊⁄flŸ»⁄‚¥•⁄fl —⁄»⁄flÆ⁄%O⁄»⁄ƒ«.

n @®¤¿Æ⁄O⁄¡⁄fl S¤—⁄Wæ⁄·¤W l‡¿À⁄́ È ́ ⁄sÊ—⁄fl»⁄‚¥•⁄¬M•⁄ @®¤¿Æ⁄O⁄́ ⁄ À¤≈¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄

»Êflfi≈Ê OÊlo Æ⁄¬z¤»⁄fl DMm¤V⁄∂‘⁄fl•⁄fl.

n S¤—⁄W l‡¿À⁄´È ´⁄sÊ—⁄fl»⁄ ‚ ¥•⁄¬M•⁄ À¤≈Êæ⁄fl ´Ê Á~O⁄ }⁄}⁄   “•¤™M}⁄V⁄ÿVÊ

®⁄OÊQæ⁄flflMm¤V⁄fl»⁄M¢⁄ »⁄¿»⁄‘¤¡⁄V⁄ÿVÊ O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl.

3.5 }⁄́ ⁄≠ ⁄̂lfl»⁄nOÊV⁄◊⁄fl »⁄fl}⁄fl° ~fi»⁄·¤% ⁄́V⁄◊⁄fl Æ⁄¡⁄¡⁄ Æ⁄√∫¤»⁄OÊ‡Q◊⁄V¤V⁄•⁄M}Ê Ế‡fitOÊ‡◊⁄Ÿƒfl

æ⁄·¤»⁄‚¥•Êfi …®⁄»¤•⁄ Ds⁄flVÊ‡¡Ê @¢⁄»¤ B}⁄¡⁄ —⁄‘¤æ⁄flV⁄◊⁄́ ⁄fl≠ “ fiO⁄¬—⁄fl»⁄‚¥¶ƒ«.

n æ⁄·¤»⁄‚¥•Êfi ¬fi~æ⁄fl —Ëƒ∫⁄¥¿V⁄◊⁄́ ⁄fl≠ ¨¬fiP–“OÊ‡Ms⁄fl OÊ‡s⁄»⁄·¤s⁄fl»⁄ ∑Ê≈Ê∑¤◊⁄fl»⁄

Ds⁄flVÊ‡¡ÊV⁄◊⁄́ ⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl …•¤¿£%øflM•⁄ @¢⁄»¤ ‘Ê}⁄°»⁄¬M•⁄ “ fiO⁄¬—⁄∑¤¡⁄•⁄fl.

3.6 —⁄‘Ê‡fi•Ê‡¿fiWV⁄ÿVÊ•⁄fl¡¤W »⁄fl}⁄fl° »Êflfi∆ ⁄́ @©O¤¬V⁄ÿVÊ•⁄fl¡¤W @ ⁄́V⁄}⁄¿»¤•⁄ A¡Ê‡fiÆ⁄V⁄◊⁄́ ⁄fl≠

»⁄·¤s⁄fl»⁄‚¥¶ƒ«.

n Æ⁄¡⁄—⁄∞¡⁄ }⁄Æ⁄‚̋ ∞ ‘Ê‡¬—⁄fl»⁄ V⁄flMÆ⁄‚¥V¤¬OÊ @®¤¿Æ⁄O⁄¡⁄∆« B¡⁄∑¤¡⁄•⁄fl.

n —¤O⁄–=¿V⁄ÿƒ«•Ê —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄ »Êflfi≈Ê A¡Ê‡fiÆ⁄ »⁄·¤s⁄∑¤¡⁄•⁄fl.

n æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ —⁄‘Ê‡fi•Ê‡¿fiW/—⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄∆« V⁄Mªfi¡⁄»¤•⁄ @Æ⁄¡¤®⁄

O⁄Ms⁄fl∂M•⁄¡Ê @•⁄́ ⁄fl≠ ’¬æ⁄fl @®¤¿Æ⁄O⁄¡⁄ V⁄»⁄fl ⁄́OÊQ }⁄¡⁄∑ÊfiO⁄fl.

3.7 —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄, …•¤¿£%V⁄◊⁄ @¢⁄»¤ ‘Ê}⁄°»⁄¡⁄ G•⁄fl¡⁄∆« —⁄‘Ê‡fi•Ê‡¿fiWæÊ‡∂π ⁄́ »Êflfi≈Ê

•Ê‡fiŒ¤¡Ê‡fiÆ⁄zÊ »⁄·¤s⁄∑¤¡⁄•⁄fl.

n @®¤¿Æ⁄O⁄¡⁄ ∂VÊX …ª ⁄́≠ ¬fi~æ⁄fl @ªÆ¤√æ⁄flV⁄ÿ¡⁄∂‘⁄fl•⁄fl. @»⁄‚¥V⁄◊⁄́ ⁄fl≠ æÊ‡fiV⁄¿ ¬fi~æ⁄fl∆«

»⁄¿O⁄°Æ⁄t—⁄∑ÊfiO⁄fl.

n —⁄‘Ê‡fi•Ê‡¿fiWæ⁄fl @®¤¿Æ⁄´⁄ ¬fi~æ⁄fl´⁄fl≠ @Æ⁄‘¤—⁄¿ »⁄·¤s⁄fl»⁄ ¬fi~æ⁄fl∆«

»⁄·¤}⁄́ ¤s⁄∑¤¡⁄•⁄fl.

3.8 —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄ ∑Ê‡fi®⁄́ ⁄ V⁄fly»⁄fllo»⁄́ ⁄fl≠ VË¡⁄…—⁄fl»⁄‚¥•⁄fl.

n @®¤¿Æ⁄́ ⁄•⁄∆« D}⁄°»⁄fl —¤®⁄́ Ê »⁄·¤t•⁄»⁄¡⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ À¤«Z—⁄∑ÊfiO⁄fl. »⁄·¤}⁄√»⁄ƒ«•Ê

@M}⁄‘⁄ —¤®⁄́ Êæ⁄fl ⁄́fl≠ »⁄·¤s⁄ƒfl Æ⁄√æ⁄fl~≠—⁄∑ÊfiO⁄fl. A•⁄¡Ê @•⁄fl @M®¤ ⁄́flO⁄¡⁄zÊæ⁄·¤V⁄≈Êfi∑¤¡⁄•⁄fl.

3.9 —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄ O⁄fl¬}⁄fl ~ÿ¶¡⁄fl»⁄ »ÊÁæ⁄flP°O⁄ …»⁄¡⁄V⁄◊⁄́ ⁄fl≠ VËÆ⁄¿»¤Ws⁄∑ÊfiO⁄fl. @V⁄}⁄¿»¤•¤V⁄

»⁄·¤}⁄√ O¤ ⁄́‡ ⁄́fl Æ⁄√O¤¡⁄ ~ÿæ⁄flÆ⁄t—⁄fl»⁄‚¥•⁄fl.

n æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ @V⁄}⁄¿O¤QW —⁄MV⁄√’—⁄ƒ∞lo —⁄‘Ê‡fi•Ê‡¿fiWV⁄◊⁄ »ÊÁæ⁄flP°O⁄ …»⁄¡⁄V⁄◊⁄fl

VËÆ⁄¿»¤Ws⁄fl»⁄M¢⁄»⁄‚¥V⁄◊¤W•⁄ß∆« @»⁄‚¥V⁄◊⁄́ ⁄fl≠ O¤ ⁄́‡ ⁄́fl∂•⁄™»¤•⁄ O¤æ⁄fl%V⁄ÿVÊ »⁄·¤}⁄√

~ÿæ⁄flÆ⁄t—⁄}⁄O⁄Q•⁄flß.
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1.14 nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È

O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ D•ÊßfiÀ⁄»¤Wlflo }⁄»⁄flΩ O¤æ⁄fl% ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ Æ⁄¬z¤»⁄flO¤¬æ⁄·¤W

e¤¬VÊ‡ÿ—⁄ƒfl Æ⁄√~æÊ‡fi»⁄% @®¤¿Æ⁄O⁄̈ V⁄‡ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. Æ⁄p⁄¿Æ⁄‚¥—⁄°O⁄•⁄∆« »⁄fl}⁄fl° @®¤¿Æ⁄O⁄¡⁄

Æ⁄p⁄¿•⁄∆« ¨fit¡⁄fl»⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl »⁄flO⁄QÿVÊ @ ⁄́flO⁄‡ƒ»¤•⁄ ¬fi~æ⁄fl∆« ~¶ßOÊ‡◊⁄flŸ»⁄

@¢⁄»¤ —Êfi¬“OÊ‡◊⁄flŸ»⁄ æÊ‡fid Ếøfl¡⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl O⁄∆O¤—¤®⁄́ Ê CsÊfi¡⁄ƒfl ∑ÊfiO¤V⁄fl»⁄Œ⁄flo

O¤æ⁄fl% ⁄̂lfl»⁄nOÊV⁄◊⁄fl æÊ‡fid Ếæ⁄fl∆«¡⁄∑ÊfiO⁄fl.

O⁄∆O¤ ^⁄lfl»⁄nOÊV⁄◊⁄ eÊ‡}ÊVÊ »⁄·Ëƒ¿¨y%æ⁄fl»⁄´⁄‡≠ J◊⁄VÊ‡Mt¡⁄fl»⁄ æÊ‡fid´ÊV⁄◊⁄fl

Æ¤p⁄Æ⁄√P√æÊflæ⁄fl Æ⁄‚¥l•⁄∆«¡⁄∑ÊfiO⁄fl. ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄∆« ƒª—⁄fl»⁄ …»⁄¡⁄V⁄◊⁄ •¤R≈¤~æ⁄flfl

»⁄·Ëƒ¿¨y%æ⁄fl Æ⁄‚¥l•⁄∆«¡⁄∑ÊfiO⁄fl.

»⁄flflM¶ ⁄́ JM•⁄fl »¤¡⁄OÊQ ∑ÊfiO¤W }⁄æ⁄·¤¬—⁄fl»⁄ nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È, —⁄‡Q≈È ¬—Ê‡fi—È%

V⁄‡√ÆÈ (SRG) ́ ⁄∆« / …Œ⁄æ⁄fl —⁄…fl~V⁄◊⁄∆« (Subject Councils) »⁄flMt—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl. JM•⁄fl

»¤¡⁄•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄  Æ⁄‚¥l•⁄ …»⁄¡⁄V⁄◊⁄́ ⁄fl≠ A®¤¡⁄»¤WlfloOÊ‡Ms⁄fl @®¤¿Æ⁄O⁄́ ⁄fl —⁄¡⁄◊⁄»¤•⁄ @»⁄≈Ê‡fiO⁄́ ⁄

nÆ⁄∞{ (Reflection Note) }⁄æ⁄·¤¬“, SRG/SC æ⁄fl∆« ⁄̂̂ Ê% »⁄·¤s⁄∂‘⁄fl•⁄fl. C nÆ⁄∞{æ⁄fl

A®¤¡⁄•⁄∆« @®¤¿Æ⁄O⁄́ ⁄ »⁄flflM¶ ⁄́ æÊ‡fid´¤ nÆ⁄∞{V⁄◊⁄fl }⁄æ⁄·¤¡¤V⁄∑ÊfiO⁄fl.

nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È ⁄́ ́ ⁄»⁄fl‡ Ếæ⁄fl ⁄́fl≠ OÊ‡s⁄≈¤W•Ê.
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nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È

Æ¤p⁄•⁄ ‘Ê—⁄¡⁄fl :

¶´¤MO⁄ :

—⁄»⁄flæ⁄fl :

…Œ⁄æ⁄fl (Theme) :

O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄fl :

AÀ⁄æ⁄flV⁄◊⁄fl :

OËÀ⁄ƒ¿V⁄◊⁄fl :

∫¤Œ¤ —⁄}¤¿MÀ⁄V⁄◊⁄fl (∫¤ŒÊVÊ »⁄·¤}⁄√) :

»⁄¿»⁄‘¤¡⁄ ¡⁄‡Æ⁄V⁄◊⁄fl (∫¤Œ¤ …Œ⁄æ⁄flOÊQ »⁄·¤}⁄√) :

»⁄·Ëƒ¿V⁄◊⁄fl - »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl :

O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄fl :

D}⁄∞ ⁄́≠V⁄◊⁄fl :

                     Æ⁄√P√æÊfl  »⁄·Ëƒ¿¨y%æ⁄fl

⁄̂lfl»⁄nOÊ »⁄fl}⁄fl° »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄V⁄◊⁄́ Ê‡≠◊⁄VÊ‡Ms⁄ (»⁄·Ëƒ¿¨y%æ⁄fl•⁄ …»⁄¡⁄V⁄◊⁄́ ⁄fl≠ B∆«
Æ⁄√P√æÊfl •¤R∆—⁄∑ÊfiO⁄fl)

»⁄flflSÊ‡¿fiÆ¤®¤¿æ⁄fl¨/»⁄flflSÊ‡¿fiÆ¤®¤¿æ⁄fl¡⁄ —⁄’ @®¤¿Æ⁄O⁄/@®¤¿ØOÊæ⁄fl —⁄’
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@»⁄≈Ê‡fiO⁄́ ⁄ nÆ⁄∞{ (Reflections)

⁄́́ ⁄≠ ¨V⁄»⁄fl ⁄́V⁄◊⁄fl »⁄fl}⁄fl° ‘Ê‡—⁄ @¬»⁄‚¥V⁄◊⁄fl (O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄◊⁄fl »⁄fl}⁄fl° »⁄·Ëƒ¿¨y%æ⁄fl
Æ⁄√P√æÊflV⁄ÿM•⁄ ƒª“•⁄ »⁄·¤’~V⁄◊⁄ A®¤¡⁄•⁄∆«)

n

n

n

n

»⁄flflM•⁄fl»⁄¬•⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl »⁄fl}⁄fl° Æ⁄¬‘¤¡⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl

n

n

n

n

n

@»⁄≈Ê‡fiO⁄́ ⁄ nÆ⁄∞{ (Reflection note) æ⁄·¤OÊ?

¨¶%Œ⁄o O⁄∆O¤ —¤®⁄́ ÊV⁄ÿV⁄́ ⁄fl—¤¡⁄»¤W ⁄́sÊ—⁄≈¤•⁄ O⁄∆O¤ ⁄̂lfl»⁄nOÊV⁄◊⁄fl Æ⁄„~%æ⁄·¤•⁄
∂ÿO⁄ @»⁄≈Ê‡fiO⁄́ ⁄ nÆ⁄∞{ }⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl.

n C nÆ⁄∞{V⁄◊⁄́ ⁄fl≠ Æ⁄√~»¤¡⁄•⁄ SRG —⁄∫Êæ⁄fl∆« »⁄flMt—⁄∑ÊfiO⁄fl.

n »⁄flflM¶ ⁄́ æÊ‡fid ẾV⁄ÿVÊ —⁄‡O⁄° »⁄·¤V⁄%•⁄À⁄% ⁄́ ̈ fis⁄ƒfl.

n JM•⁄fl @»⁄©æ⁄fl C.E.  OÊ‡√fitfiO⁄¬—⁄fl»⁄‚¥•⁄O¤QW.
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»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ —⁄…flfiÆ⁄́ ⁄
O⁄∆OÊ (Learning) GM∂fl•⁄fl »⁄flO⁄Q◊⁄∆« —¤ ∫¤…O⁄»¤W »⁄fl}⁄fl° ̈ ¡⁄M}⁄¡⁄»¤W ́ ⁄sÊæ⁄flfl»⁄ JM•⁄fl

»⁄·¤´⁄“O⁄ Æ⁄√P√æÊfl. O⁄∆OÊæ⁄flfl Æ⁄¬z¤»⁄flO¤¬ æ⁄·¤V⁄∑ÊfiP•⁄ß∆« ¨fis⁄fl»⁄ @´⁄fl∫⁄»⁄V⁄◊⁄fl ¨¶%Œ⁄o
D•ÊßfiÀ⁄V⁄◊⁄́ ⁄fl≠ CsÊfi¬—⁄fl»⁄M¢⁄•¤ßW¡⁄∑ÊfiO⁄fl. »⁄flV⁄fl V⁄ÿ—⁄∑ÊfiO¤•⁄ OËÀ⁄ƒ¿V⁄◊⁄ O⁄fl¬}⁄fl @®¤¿Æ⁄O⁄̈ VÊ
—⁄∞Œ⁄o»¤•⁄ O⁄ƒ∞ Ế DMm¤V⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄¶M•⁄ƒ‡ V⁄ÿ—⁄∑ÊfiO¤•⁄ O⁄∆O¤ —¤®⁄́ Ê
(Learning Outcomes) V⁄◊⁄́ ⁄fl≠ »Ê‡•⁄≈Êfi ¡⁄‡Ø—⁄∑ÊfiO⁄fl. C ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ∂•⁄flP ⁄́ ……®⁄
—⁄M•⁄∫⁄%V⁄ÿVÊ ‘Ê‡M¶“OÊ‡Ms⁄fl »⁄flMt—⁄∑ÊfiO⁄fl.

C Æ⁄√O¤¡⁄ V⁄ÿ“•⁄ OËÀ⁄ƒ¿V⁄◊⁄fl, ¨y%æ⁄flV⁄◊⁄fl, O⁄∆OÊæ⁄fl —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ ¨®⁄%¬—⁄ƒfl GŒ⁄flo
—⁄»⁄flÆ⁄%O⁄? O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ V⁄ÿ—⁄ƒfl B ⁄́fl≠ æ⁄·¤¡Êƒ« Dÿ¶•¤ß¡Ê? @»⁄¬VÊ ¨fis⁄∑ÊfiO¤•⁄
»⁄flflM•⁄fl»⁄¬•⁄ Æ⁄√P√æÊflV⁄◊Êfi´¤W¡⁄∑ÊfiO⁄fl? @»⁄‚¥V⁄◊⁄́ ⁄fl≠ ‘ÊfiVÊ ¨fis⁄∑ÊfiO⁄fl? C ¬fi~æ⁄fl @®¤¿Æ⁄O⁄́ ⁄
æÊ‡fi ⁄́̂ ÊV⁄◊⁄fl »⁄·Ëƒ¿¨y%æ⁄fl »⁄·¤s⁄ƒfl —⁄‘¤æ⁄fl»Ê„•⁄W—⁄fl}⁄°»Ê.

JM•⁄fl Æ¤p⁄∫¤V⁄•⁄/Y⁄lO⁄•⁄ …¨»⁄flæ⁄fl•⁄ ∂ÿO⁄ "H Ếƒ« O⁄∆æ⁄fl≈¤øfl}⁄fl' GM•⁄fl ̈ y%øfl—⁄fl»⁄
Æ⁄√P√æÊflæ⁄fl ⁄́fl≠ O⁄∆OÊæ⁄fl »⁄·Ëƒ¿¨y%æ⁄fl (Assessment  of  Learning)  GM•⁄fl O⁄¡Êæ⁄fl≈¤V⁄fl}⁄°•Ê.
Æ¤p⁄∫¤V⁄•⁄ O⁄∆OÊæ⁄fl ∂ÿO⁄ …•¤¿£%æ⁄fl —¤»⁄fl¢⁄¥¿%, O⁄∆O¤ V⁄fly»⁄fllo GM∏»⁄‚¥V⁄◊⁄´⁄fl≠
¨y%øfl—⁄≈¤V⁄fl}⁄°•Ê. B•⁄fl »⁄·Ëƒ¿¨y%æ⁄fl•⁄ JM•⁄fl ‘⁄M}⁄ »⁄·¤}⁄√.

A•⁄¡Ê O⁄∆OÊæ⁄fl ⁄́fl≠ S¤~√Æ⁄t—⁄ƒfl ́ ⁄sÊ—⁄≈¤V⁄fl»⁄ »⁄·Ëƒ¿¨y%æ⁄fl»⁄‚¥ ‘Ê̂ ⁄fl` Æ⁄√»⁄flflR»Ê̈ —⁄fl}⁄°•Ê.
O⁄∆OÊ ⁄́sÊæ⁄flfl»⁄ »Êfi◊Êæ⁄fl∆« @•⁄¡⁄ •⁄O⁄–}ÊV¤W @®¤¿Æ⁄O⁄ @¢⁄»¤ —⁄‘⁄Æ¤qV⁄◊⁄ ∑Êfi¡Ê ∑Êfi¡Ê ¬fi~æ⁄fl
Æ¤≈Ê‡X◊⁄flŸ…OÊ ́ ⁄sÊæ⁄fl∂‘⁄fl•⁄fl. O⁄∆OÊæÊ‡M¶W¡⁄fl»⁄ C »⁄·Ëƒ¿¨y%æ⁄fl»⁄‚¥ »⁄fl}⁄fl° ≤fisÈ∑¤¿OÈ (Feed

Back) »⁄·Ëƒ¿¨y%æ⁄fl•⁄ B Ế‡≠M•⁄fl ‘⁄M}⁄»¤W•Ê. B•⁄́ ⁄fl≠ O⁄∆OÊW¡⁄fl»⁄ »⁄·Ëƒ¿¨y%æ⁄fl (As-

sessment for Learning) GM•⁄fl O⁄¡Êæ⁄fl∂‘⁄fl•⁄fl. O⁄∆OÊæ⁄fl Æ⁄√V⁄~V¤W B•⁄fl ¨¡⁄M}⁄¡⁄
⁄́sÊæ⁄fl∑ÊfiO¤•⁄ Æ⁄√P√æÊfl.

B•⁄¡Ê‡M¶VÊ O⁄∆OÊæ⁄fl∆« V⁄ÿ“•⁄ AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° ̈ y%æ⁄flV⁄◊⁄́ ⁄fl≠ —⁄ …»⁄flÀÊ%VÊ‡◊⁄Æ⁄t“
∂•⁄≈¤»⁄zÊ »⁄·¤tOÊ‡◊⁄flŸ»⁄ "~•⁄flßÆ⁄t Æ⁄√P√æÊfl'æ⁄fl‡ B•Ê. B•⁄́ ⁄fl≠ »ÊÁæ⁄flP°O⁄ »⁄·Ëƒ¿¨y%æ⁄fl»ÊM•⁄fl
V⁄fl¡⁄fl~—⁄∂‘⁄fl•⁄fl. C Æ⁄√O¤¡⁄ »ÊÁæ⁄flP°O⁄ »⁄·Ëƒ¿¨y%æ⁄fl•⁄ »⁄fl‡ƒO⁄»⁄„ O⁄∆OÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê. B•⁄́ ⁄fl≠
"»⁄·Ëƒ¿¨y%æ⁄fl»Êfi O⁄∆OÊ' (Assessment as Learning) GM•⁄fl O⁄¡Êæ⁄fl∂‘⁄fl•⁄fl.

O⁄∆OÊæ⁄fl •⁄O⁄–}Êæ⁄fl ⁄́fl≠ ‘Ê_`—⁄ƒfl "O⁄∆OÊV¤W¡⁄fl»⁄ »⁄·Ëƒ¿¨y%æ⁄fl' »⁄fl}⁄fl° "»⁄·Ëƒ¿¨y%æ⁄fl»Êfi
O⁄∆OÊ' GM∏»⁄‚¥V⁄ÿVÊ Æ¤√®¤ ⁄́¿ O⁄∆∞“OÊ‡s⁄∑ÊfiO⁄fl. O⁄∆OÊæ⁄flfl ±⁄ƒÆ⁄√•⁄»⁄„, Æ⁄¬z¤»⁄flO¤¬æ⁄fl‡ AV⁄ƒfl
—⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄M}⁄‘⁄ »⁄·Ëƒ¿¨y%æ⁄fl —⁄…flfiÆ⁄́ ⁄»⁄́ ⁄fl≠ ́ ¤»⁄‚¥ “ fiO⁄¬“OÊ‡◊⁄Ÿ∑ÊfiO⁄fl.

O⁄∆O¤ —¤®⁄´ÊV⁄◊⁄´⁄fl≠ ¨y%øfl—⁄fl»⁄ ¬fi~æ⁄fl O⁄∆O¤ —⁄…flfiÆ⁄´⁄»⁄´⁄fl≠ “ fiO⁄¬—⁄fl»¤V⁄
@•⁄O⁄Q ⁄́flV⁄fly»¤•⁄ ¬fi~æ⁄fl∆« »⁄·Ëƒ¿¨y%æ⁄fl —⁄…flfiÆ⁄́ ⁄»⁄́ ⁄fl≠ AæÊflQ »⁄·¤tOÊ‡◊⁄Ÿ∑ÊfiO⁄fl. A•⁄fl•⁄¬M•⁄
O⁄∆O¤ —¤®⁄́ ÊVÊ J}⁄fl° ¨fis⁄fl»⁄ »⁄·Ëƒ¿¨y%æ⁄fl —⁄…flfiÆ⁄́ ⁄ (Outcome focussed assessment

approach) »⁄́ ⁄fl≠ AæÊflQ »⁄·¤tOÊ‡◊⁄Ÿ∑ÊfiO⁄fl. O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄fl »⁄flflR¿»¤W¡⁄fl»⁄ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆«
…•¤¿£%æ⁄fl "—⁄P√æ⁄fl Æ¤≈Ê‡X◊⁄flŸ…OÊ' æ⁄fl ⁄́fl≠ S¤~√Æ⁄t—⁄∑ÊfiO⁄fl. …»⁄flÀ¤%}⁄ΩO⁄ A≈Ê‡fi ⁄́̂ Ê, »ÊÁ^¤¬O⁄
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_M}⁄´Ê, O⁄∆OÊæ⁄fl Æ⁄√~±⁄ƒ´⁄, @ª»⁄¿P°, Æ⁄¡⁄—⁄∞¡⁄ Æ⁄„¡⁄O⁄»¤•⁄ e¤k´⁄ B»Êƒ« O⁄∆O¤ —¤®⁄´ÊV⁄◊⁄
»⁄flflR¿»¤W¡⁄fl»⁄ O⁄∆OÊæ⁄fl »ÊÁÃŒ⁄o=¿V⁄◊¤W»Ê.

¨¡⁄M}⁄¡⁄ »⁄fl}⁄fl° —⁄»⁄flV⁄√»¤•⁄ »⁄·Ëƒ¿¨y%æ⁄fl (CCE)
¨¡⁄M}⁄¡⁄ »⁄fl}⁄fl° —⁄»⁄flV⁄√»¤•⁄ »⁄·Ëƒ¿¨y%æ⁄fl ¬fi~æ⁄fl´⁄fl≠ À¤≈¤»⁄fllo•⁄∆« AæÊflQ

»⁄·¤tOÊ‡◊⁄Ÿ≈¤W•Ê. O⁄∆æ⁄flfl…OÊæ⁄flfl »⁄flV⁄fl… ⁄́∆« ¨¡⁄M}⁄¡⁄»¤W ⁄́sÊæ⁄flfl»⁄ JM•⁄fl Æ⁄√P√æÊfl. C
O¤¡⁄y¶M•⁄ ́ ÊÁÆ⁄‚¥y¿V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° ~◊⁄fl»⁄ÿOÊV⁄◊⁄́ ⁄fl≠ GŒ⁄o¡⁄ »⁄flnoVÊ V⁄ÿ“•¤ß́ ÊM∂fl•⁄́ ⁄fl≠ ̈ ®⁄%¬—⁄fl»⁄
»⁄·Ëƒ¿¨y%æ⁄fl Æ⁄√P√æÊflæ⁄flfl ¨¡⁄M}⁄¡⁄ ⁄́sÊæ⁄flfl~°¡⁄∑ÊfiO⁄fl. …•¤¿£%æ⁄fl »ÊÁe¤k¨O⁄, —¤»⁄·¤fO⁄,
∫¤»⁄́ ¤}⁄ΩO⁄»¤•⁄ ∑Ê◊⁄»⁄{VÊæ⁄fl ⁄́fl≠ —⁄»⁄%}Ê‡fi»⁄flflR Æ⁄√V⁄~ GM•⁄fl O⁄¡Êæ⁄flfl}Ê°fi»Ê. Æ⁄√P√æÊflæ⁄fl —⁄»⁄flV⁄√}Ê
»⁄fl}⁄fl° »⁄flflM•⁄fl»⁄¬OÊæ⁄fl´⁄fl≠ ¨®⁄%¬—⁄ƒfl CCE æ⁄fl∆« G¡⁄s⁄fl Æ⁄√»⁄flflR »⁄ƒæ⁄flV⁄◊⁄´⁄fl≠
Æ⁄¬V⁄{—⁄∂‘⁄fl•⁄fl.

VÊ√fitMVÈ ¬fi~
¨¡⁄M}⁄¡⁄»⁄„ —⁄»⁄flV⁄√»⁄„ A•⁄ »⁄·Ëƒ¿¨y%æ⁄fl»⁄́ ⁄fl≠ VÊ√fitMVÈ ¬fi~æ⁄fl∆« »⁄·¤s⁄∑ÊfiO⁄fl. ÆÊÓ»⁄fl¬

‘⁄M}⁄•⁄∆« VÊ√fitMVÈV¤W —¤»⁄·¤ ⁄́¿»¤W I•⁄fl ÆÊ„fiøflMmÈ VÊ√fitMVÈ DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. I•⁄fl
ÆÊ„fiøflMmÈ VÊ√fitMVÈ ⁄́∆« VÊ√fisÈ ÆÊ„fiøflMmÈ »⁄fl}⁄fl° ÀÊfiO⁄s¤ OÊ‡s⁄≈¤W•Ê.

VÊ√fisÈ ÆÊ„fiøflMmÈ ÀÊfiO⁄s¤ VÊ√fisÈ

90-100 A+

80-89 A

70-79 B+

60-69 B

50-59 C+

40-49 C

30-39 D+

20-29 D

20 ¡⁄ OÊ◊⁄VÊ E

»⁄·Ëƒ¿¨y%æ⁄fl Æ⁄√P√æÊflæ⁄flfl ̈ ¡⁄M}⁄¡⁄»⁄„ —⁄»⁄flV⁄√»⁄„ AW•ÊæÊflM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO¤W•Ê.

CCE »⁄ƒæ⁄flV⁄◊⁄fl
1. »ÊÁe¤k¨O⁄ »⁄ƒæ⁄flOÊQ —⁄M∂M©“•⁄ »⁄·Ëƒ¿¨y%æ⁄fl.
2. —¤»⁄·¤fO⁄, ∫¤»⁄́ ¤}⁄ΩO⁄ »⁄ƒæ⁄fl•⁄ Æ⁄√V⁄~ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¡⁄»¤W ~ÿæÊ‡fiy.
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»ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl•⁄ …O¤—⁄OÊQ —⁄M∂M©“•⁄ »⁄·Ëƒ¿¨y%æ⁄fl
»⁄flV⁄fl O⁄∆æ⁄flfl~°¡⁄fl»⁄ Gƒ« …Œ⁄æ⁄flV⁄◊⁄fl »ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl•⁄ Æ⁄noæ⁄fl∆« —Êfi¡⁄fl}⁄°»Ê. ∫¤Œ¤O⁄∆OÊ,

…e¤k ⁄́ …Œ⁄æ⁄flV⁄◊⁄fl (»⁄fl‡ƒ…e¤k ⁄́, V⁄{}⁄ …e¤k ⁄́, —⁄»⁄·¤d …e¤k ⁄́), O⁄≈Êæ⁄fl O⁄∆OÊ, »⁄‰~° Æ⁄¬ ⁄̂æ⁄fl
O⁄∆OÊ ‘¤V⁄‡ A¡Ê‡fiV⁄¿ P√s¤ ÃO⁄–y »⁄flflM}¤•⁄ Gƒ« …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ C »⁄ƒæ⁄flOÊQ —Êfi¬—⁄∂‘⁄fl•⁄fl.
Æ⁄√~æÊ‡M•⁄fl …Œ⁄æ⁄flOÊQ —⁄M∂M©“•⁄M}Ê O⁄∆O¤ —¤®⁄´ÊV⁄◊⁄´⁄fl≠ V⁄fl¡⁄fl~“, @•⁄fl GŒ⁄o¡⁄»⁄flnoVÊ
æÊ‡fiV⁄¿»ÊM•⁄fl ́ Ê‡fitOÊ‡Ms⁄fl »⁄·Ëƒ¿¨y%æ⁄fl ́ ⁄sÊ—⁄∑ÊfiO⁄fl. B∆« G¡⁄s⁄fl …®⁄•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄V⁄◊⁄́ ⁄fl≠
OÊ‡s⁄≈¤W•Ê.

1. ¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (C.E.)

2. @»⁄© »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (T.E.)

¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (C.E.)

Æ¤√¢⁄…flO⁄ ‘⁄M}⁄•⁄∆« ∫¤Œ¤ …Œ⁄æ⁄flV⁄◊⁄ O⁄∆OÊ @ ẾfiO⁄ OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄∑ÊfiO¤W•Ê. @M•⁄¡Ê
B•⁄¡⁄∆« AÀ⁄æ⁄flV⁄◊⁄fl, —⁄}¤¿MÀ⁄V⁄◊⁄fl, ……®⁄ …e¤k ⁄́ »⁄ƒæ⁄flV⁄◊⁄fl, —⁄‰d ⁄́Ãfiƒ ¡⁄̂ ⁄́ ÊV⁄◊⁄fl GM∏fi
…Œ⁄æ⁄flV⁄◊⁄́ Ê‡≠◊⁄ VÊ‡Mt¡⁄fl}⁄°»Ê. B»⁄‚¥V⁄◊⁄́ ⁄fl≠ÿ•⁄fl ∫¤Œ¤ OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ ̈ ®⁄%¬—⁄ƒfl O⁄Œ⁄o—¤®⁄¥¿. OÊfiÿ,
K¶ …Œ⁄æ⁄flV⁄◊⁄´⁄fl≠ V⁄√’—⁄fl»⁄‚¥•⁄fl, »⁄·ËTO⁄»¤W ‘Êfi◊⁄fl»⁄ »⁄fl‡ƒO⁄, ∂¡Êæ⁄flfl»⁄ »⁄fl‡ƒO⁄
@ª»⁄¿O⁄°Æ⁄t—⁄fl»⁄‚¥•⁄fl, —⁄‰d´¤}⁄ΩO⁄ ∂¡⁄‘⁄V⁄◊⁄ »⁄fl‡ƒO⁄ Æ⁄√O⁄n—⁄fl»⁄‚¥•⁄fl »Ê‡•⁄≈¤•⁄ OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠
∫¤Œ¤O⁄∆OÊæ⁄fl »⁄fl‡ƒO⁄ »⁄‰¶™“OÊ‡◊⁄ Ÿ∑ÊfiO⁄fl. A•⁄fl•⁄¬M•⁄ ∫¤Œ¤O⁄∆OÊæ⁄fl´⁄fl≠ OÊfi»⁄ƒ
OËÀ⁄ƒ¿V⁄◊⁄́ ¤≠WæÊ‡fi, e¤k ⁄́»Ê„•⁄W—⁄fl»⁄ …Œ⁄æ⁄fl»⁄́ ¤≠WæÊ‡fi ∑ÊfiÆ⁄%t—⁄ƒfl —¤®⁄¥¿…ƒ«.

1 »⁄fl}⁄fl° 2 Ếfi }⁄¡⁄V⁄~V⁄◊⁄∆« …Œ⁄æ⁄·¤®¤¬}⁄ (Theme) Ế≈Êæ⁄fl∆« ∫¤ŒÊ, V⁄{}⁄, Æ⁄¬—⁄¡⁄
@®⁄¥¿æ⁄fl ⁄́ GM∂ …Œ⁄æ⁄flV⁄◊⁄∆« ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ “•⁄™Æ⁄t—⁄≈¤W•Ê. A•⁄fl•⁄¬M•⁄ C }⁄¡⁄V⁄~V⁄◊⁄ ‘⁄‡¡⁄y
»⁄ƒæ⁄fl»¤W Æ⁄√—⁄fl°}⁄ …Œ⁄æ⁄fl»⁄́ ⁄fl≠ ́ ⁄»⁄flVÊ ̈ ®⁄%¬—⁄∂‘⁄fl•⁄fl. Æ¤√¢⁄…flO⁄ ‘⁄M}⁄•⁄ …•¤¿£%æ⁄fl »¤_O⁄
»⁄fl}⁄fl° ∂¡⁄»⁄{VÊæ⁄fl OËÀ⁄ƒV⁄◊⁄ ∑Ê◊⁄»⁄{VÊVÊ A∆—⁄fl…OÊ, K•⁄fl…OÊ, ∆Ø …´¤¿—⁄•⁄ ∂VÊVÊ ~ÿæ⁄flfl»⁄‚¥•⁄fl,
D^¤`¡⁄ À⁄fl¶™æÊ‡M¶VÊ K•⁄fl»⁄‚¥•⁄fl, —⁄¬æ⁄·¤•⁄ ∂¡⁄»⁄{VÊ B»Êƒ«»⁄„ A»⁄À⁄¿O⁄.

…e¤k ⁄́ …Œ⁄æ⁄flV⁄◊⁄∆« Æ⁄√~æÊ‡M•⁄fl AÀ⁄æ⁄fl ¡⁄‡ØfiO⁄¡⁄y•⁄ ‘⁄M}⁄•⁄∆« »⁄flV⁄fl Af%“•⁄
AÀ⁄æ⁄flV⁄◊⁄fl, ~◊⁄fl»⁄ÿOÊV⁄◊⁄fl »⁄fl}⁄fl° —¤©“•⁄ OËÀ⁄ƒV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ V⁄»⁄fl ⁄́•⁄∆«lfloOÊ‡◊⁄Ÿ∑ÊfiO⁄fl.
B∆« »⁄fl‡¡⁄fl …®⁄•⁄ ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ —⁄‡_—⁄≈¤W•Ê.

l O⁄∆O¤ Æ⁄√P√æÊflæ⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

l ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

l Y⁄lO⁄ »⁄fllo•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄•⁄ Jlflo O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄) B»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¡⁄»¤W Æ⁄¬Ãfi∆—Ê‡fiy.
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O⁄∆O¤ Æ⁄√P√æÊflæ⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
O⁄∆OÊæ⁄fl ̈ »⁄%‘⁄zÊæ⁄fl »Êfi◊Êæ⁄fl∆« Æ⁄√P√æÊflæ⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄‚¥ }⁄flM∑¤ Æ⁄√®¤ ⁄́»¤W•Ê. O⁄∆O¤

Æ⁄√P√æÊflæ⁄fl Æ⁄√~æÊ‡M•⁄fl Y⁄lo»⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤t @V⁄}⁄¿»¤•⁄ ∑ÊM∂ƒ»⁄́ ⁄fl≠ ¨fis⁄∑ÊfiO⁄fl.
⁄̂lfl»⁄nOÊæ⁄fl »⁄fl‡ƒO⁄ V⁄ÿ“•⁄ AÀ⁄æ⁄fl »⁄fl}⁄fl° ~◊⁄fl»⁄ÿOÊV⁄◊⁄fl, V⁄ÿ“•⁄ OËÀ⁄ƒV⁄◊⁄fl  GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠

»⁄·Ëƒ¿»⁄·¤Æ⁄´⁄ »⁄·¤s⁄∑ÊfiO⁄fl. —⁄ -»⁄·Ëƒ¿»⁄·¤Æ⁄´⁄, Æ⁄¡⁄—⁄∞¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄ »⁄fl}⁄fl° @®¤¿Æ⁄O⁄¡⁄
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄V⁄ÿVÊ æÊ‡fiV⁄¿»¤•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ Y⁄lO⁄V⁄◊⁄ »⁄—⁄fl°…VÊ @ ⁄́fl—⁄¬“ ¡⁄‡Ø“ ∂◊⁄—⁄∑ÊfiO⁄fl.
Æ⁄√P√æÊflV⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ —¤»⁄·¤ ⁄́¿»¤W OÊ◊⁄VÊ OÊ‡s⁄≈¤•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄∂‘⁄fl•⁄fl.
1. ⁄̂lfl»⁄nOÊV⁄◊⁄∆« ∫¤V⁄»⁄’—⁄fl…OÊ ( ⁄̂lfl»⁄nOÊæ⁄fl∆« }Ê‡s⁄W“OÊ‡◊⁄flŸ»⁄ —⁄́ ⁄≠•⁄™}Ê, »ÊÁæ⁄flP°O⁄

⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ̈ ∫¤øfl—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%, V⁄flMÆ⁄‚¥ Æ¤≈Ê‡X◊⁄flŸ…OÊ, AÀ⁄æ⁄fl …¨»⁄flæ⁄fl.)

2. AÀ⁄æ⁄fl ~◊⁄fl»⁄ÿOÊ
3. OËÀ⁄ƒV⁄◊⁄ —⁄MÆ¤•⁄́ Ê
4. @ª»⁄¿P°/»⁄flMs⁄́ Ê
5. •¤R∆—⁄fl»⁄‚¥•⁄fl/“•⁄™Æ⁄t—⁄fl»⁄‚¥•⁄fl

Æ⁄√P√æÊflæ⁄fl »⁄·Ëƒ¿¨y%æ⁄flOÊQ ¨fis⁄≈¤W¡⁄fl»⁄ —⁄‡^⁄O⁄V⁄◊⁄ ’´Ê≠≈Êæ⁄fl∆« Æ⁄√~æÊ‡M•⁄fl
^⁄lfl»⁄nOÊæ⁄fl´⁄fl≠ »⁄·Ëƒ¿¨y%æ⁄fl »⁄·¤t »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄ Æ⁄‚¥l•⁄∆« •¤R∆—⁄∑ÊfiO⁄fl. »⁄flV⁄fl…´⁄
Ế‡fimÈ∂flO⁄Q ⁄́fl≠ Æ⁄√P√æÊflæ⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ —¤O⁄–=¿»¤W DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl. @»⁄©æ⁄fl OÊ‡ Ếæ⁄fl∆«

»⁄·¤}⁄√ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ VÊ√fitVÊ ∂•⁄≈¤øfl“ ̈ ¶%Œ⁄o ́ ⁄»⁄fl‡ Ếæ⁄fl∆« •¤R∆—⁄∑ÊfiO⁄fl.

1 ¬M•⁄ }Ê‡s⁄W »⁄flflM•⁄fl»⁄¬æ⁄flfl»⁄ …Œ⁄»⁄fl —⁄MSÊ¿V⁄◊⁄ »Ê‡}⁄°»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flƒfl
A …Œ⁄»⁄fl —⁄MSÊ¿V⁄◊⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠ @•⁄¬M•⁄≈Êfi V⁄fl{“•⁄¡Ê —¤O⁄fl.

1. nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È ⁄́ …»⁄¡⁄V⁄◊⁄fl
O⁄∆OÊæ⁄fl ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ —⁄fl—⁄‡}⁄√»¤W —⁄MæÊ‡fid Ế »⁄·¤s⁄fl»⁄‚¥•⁄O⁄‡Q, À¤“°fiæ⁄fl»¤•⁄ ̈ ¡⁄M}⁄¡⁄

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ »⁄·¤s⁄fl»⁄‚¥•⁄O⁄‡Q nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È ⁄́fl≠ “•⁄™Æ⁄t—⁄fl»⁄‚¥•⁄fl @»⁄À⁄¿O⁄»¤W•Ê.
nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈ÈV⁄◊⁄∆« OÊ◊⁄VÊ ̈ fis⁄≈¤•⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ OÊ‡s⁄∂‘⁄fl•¤W•Ê.
l O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄fl
l AÀ⁄æ⁄flV⁄◊⁄fl/~◊⁄fl»⁄ÿOÊV⁄◊⁄fl

l OËÀ⁄ƒV⁄◊⁄fl
l »⁄·Ëƒ¿V⁄◊⁄fl/»⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl
l O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄fl
l ¨¬fiP–—⁄fl»⁄ D}⁄∞ ⁄́≠V⁄◊⁄fl
l —⁄»⁄flæ⁄fl
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l ⁄̂lfl»⁄nOÊV⁄◊⁄fl »⁄fl}⁄fl° »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ J◊⁄VÊ‡Ms⁄ Æ⁄√P√æ⁄·¤ Æ⁄‚¥l, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄
»⁄·¤’~V⁄◊⁄́ ⁄fl≠ •¤R∆“•⁄ »⁄·Ëƒ¿¨y%æ⁄fl•⁄ Æ⁄‚¥l.

l »⁄·Ëƒ¿¨y%æ⁄fl•⁄ Æ⁄‚¥l•⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ A®⁄¬“•⁄ @»⁄≈Ê‡fiO⁄́ ⁄ nÆ⁄∞{V⁄◊⁄fl
»⁄·¤¿ ⁄́fl»Ê≈È ⁄́∆« ‘Ê‡M•¤{OÊøflM•⁄ O⁄‡t•⁄ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄ æÊ‡fid Ế, »⁄·Ëƒ¿¨y%æ⁄fl

—⁄M•⁄∫⁄%V⁄◊⁄fl, }⁄M}⁄√V⁄◊⁄fl, DÆ⁄O⁄¡⁄yV⁄ÿ¡⁄∑ÊfiO⁄fl.

2. …Œ⁄æ⁄·¤®¤¬}⁄ Ế‡fimÈ∂flOÈ —⁄M∂M©“•⁄ …»⁄¡⁄V⁄◊⁄fl
…•¤¿£%æ⁄fl ́ Ê‡fimÈ Æ⁄‚¥—⁄°O⁄»⁄‚¥ »ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ A®¤¡⁄»¤W»⁄ Æ⁄√®¤ ⁄́

•¤R≈Êæ⁄·¤W•Ê. O⁄∆OÊæ⁄fl Æ⁄√P√æÊflV⁄ÿV⁄´⁄fl—⁄¬“ ……®⁄ ^⁄lfl»⁄nOÊV⁄◊⁄´⁄fl≠ Æ⁄„~fi%O⁄¬—⁄ƒfl
Ế‡fimÈÆ⁄‚¥—⁄°O⁄»⁄‚¥  —⁄‘⁄O¤¬æ⁄·¤W•Ê. …•¤¿£%æ⁄fl —⁄‰d ⁄́Ãfiƒ}Ê, _M}⁄́ ⁄ Æ⁄√P√æÊflV⁄◊⁄fl, ∫¤Œ¤ ́ ÊÁÆ⁄‚¥y¿

»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄fl ́ Ê‡fimÈ Æ⁄‚¥—⁄°O⁄•⁄∆« Æ⁄√~±⁄∆—⁄fl}⁄°»Ê. Æ¤p⁄ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»⁄‚¥•⁄OÊQ ∂◊⁄—⁄fl»⁄ ……®⁄
}⁄M}⁄√V⁄◊⁄fl, @»⁄‚¥V⁄◊⁄ Æ⁄„~%fiO⁄¡⁄yOÊQ …•¤¿£% ́ ⁄sÊ—⁄fl»⁄ “•⁄™}ÊV⁄◊⁄fl, ̂ ⁄lfl»⁄nOÊV⁄◊⁄ ……®⁄ ‘⁄M}⁄V⁄◊⁄
Æ¤≈Ê‡X◊⁄flŸ…OÊ »Ê‡•⁄≈¤•⁄ G≈¤« »⁄·¤’~V⁄◊⁄fl Ế‡fimÈ Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄∑ÊfiO⁄fl. ⁄̂lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄
¡⁄‡Æ⁄‚¥VÊ‡Ms⁄ D}⁄∞ ⁄́≠V⁄ÿVÊ —⁄M∂M©“•⁄ …»⁄¡⁄V⁄◊⁄́ ⁄fl≠ ́ Ê‡fimÈÆ⁄‚¥—⁄°O⁄•⁄∆«æÊflfi •¤R∆—⁄∑ÊfiO⁄fl.

¨¶%Œ⁄o —⁄»⁄flæ⁄fl•Ê‡◊⁄VÊ —¤®⁄́ ÊV⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤t O⁄∆OÊæ⁄fl Æ⁄√V⁄~VÊ @V⁄}⁄¿»¤•⁄
—⁄‡ ⁄́̂ ÊV⁄◊⁄́ ⁄fl≠, »⁄·¤V⁄%•⁄À⁄% ⁄́»⁄́ ⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl ̈ fis⁄∑ÊfiO⁄fl. Y⁄lO⁄•⁄ OÊ‡ Ếæ⁄fl∆« O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠
…•¤¿£% V⁄ÿ“OÊ‡Mt¡⁄fl»⁄́ Ê‡fi? GM•⁄fl Æ⁄¬fiP–—⁄fl»⁄ •¤R≈Êæ⁄·¤W Ế‡fimÈÆ⁄‚¥—⁄°O⁄V⁄◊⁄fl O¤æ⁄fl%
¨»⁄%’—⁄∑ÊfiO⁄fl.

Ế‡fimÈÆ⁄‚¥—⁄°O⁄»⁄‚¥ AÀ⁄æ⁄fl—⁄∞Œ⁄o}ÊøflM•⁄ O⁄‡t¡⁄fl»⁄‚¥•⁄fl, AÀ⁄æ⁄fl »⁄fl}⁄fl° —⁄̈ ≠»ÊfiÀ⁄V⁄ÿVÊ æÊ‡fiV⁄¿»¤•⁄
D≈Ê«fiRV⁄ÿ¡⁄fl»⁄‚¥•⁄fl, }⁄́ ⁄≠ _M}⁄́ ÊV⁄◊⁄́ ⁄fl≠ J◊⁄VÊ‡Mt¡⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° Æ⁄√~±⁄∆—⁄fl»⁄M}⁄‘⁄•⁄fl AW¡⁄∑ÊfiO⁄fl.
…Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ ̈ R¡⁄»¤W »⁄flMt“¡⁄∑ÊfiO⁄fl. ́ Ê‡fimÈÆ⁄‚¥—⁄°O⁄OÊQ —⁄»⁄flV⁄√}Ê »⁄fl}⁄fl° »⁄flflM•⁄fl»⁄¬OÊøfl¡⁄∑ÊfiO⁄fl.

ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
O⁄∆O¤ ^⁄lfl»⁄nOÊæ⁄fl∆« »⁄flflM•⁄fl»⁄¬æ⁄flfl»¤V⁄ “V⁄fl»⁄ G≈¤« D}⁄ ∞´ ⁄ ≠V ⁄◊ ⁄´ ⁄fl ≠

ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi•⁄∆« @◊⁄»⁄t“ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄∑ÊfiO⁄fl. O⁄∆OÊVÊ —⁄M∂M©“ »⁄flV⁄fl…V⁄‡
‘Ê}⁄°»⁄¬V⁄‡ ≤fisÈ∑¤¿OÈ ̈ fis⁄fl»⁄ OÊƒ—⁄»⁄́ ⁄fl≠ ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi ̈ fis⁄fl}⁄°•Ê. B•⁄fl O⁄∆OÊæ⁄fl ⁄́fl≠
}⁄ ¬}⁄VÊ‡ÿ—⁄fl}⁄°•Ê.
ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi•⁄∆«,

l Ế‡fimÈ∂flOÈ
l B}⁄¡⁄ ¡⁄̂ ⁄́ ÊV⁄◊⁄fl (»ÊÁæ⁄flP°O⁄ ¡⁄̂ ⁄́ Ê, D}⁄°»⁄flVÊ‡ÿ“•⁄ ¡⁄̂ ⁄́ Ê)
l B}⁄¡⁄ O⁄∆O¤ —¤O⁄–=¿V⁄◊⁄fl (_}⁄√V⁄◊⁄fl, —⁄MV⁄√‘⁄V⁄◊⁄fl, O⁄∆OÊ‡fiÆ⁄O⁄¡⁄yV⁄◊⁄fl)
l —⁄‰d ⁄́Ãfiƒ ¡⁄̂ ⁄́ ÊV⁄◊⁄fl
l »⁄OÈ%ÃfimÈV⁄◊⁄fl
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C »Ê‡•⁄≈¤•⁄fl»⁄‚¥ —Êfi¬OÊ‡Mt»Ê.
ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ OÊ◊⁄VÊ OÊ‡s⁄≈¤•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄∂‘⁄fl•⁄fl.
l AÀ⁄æ⁄fl —⁄∞Œ⁄o}Ê

l ~◊⁄fl»⁄ÿOÊV⁄◊⁄́ ⁄fl≠ }⁄́ ⁄≠•¤W“¡⁄fl»⁄‚¥•⁄fl
l æÊ‡fiV⁄¿»¤•⁄ —⁄M¡⁄̂ ⁄́ Ê
l Æ⁄„y%}Ê
l ẾÁd}Ê
ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ —⁄M∂M©“ JM•⁄fl D•¤‘⁄¡⁄zÊæ⁄fl ⁄́fl≠ ́ Ê‡fisÊ‡fiy.

Y⁄lO⁄ »⁄fllo•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
JM•⁄fl Y⁄lO⁄•⁄⁄∆« ……®⁄ O⁄∆O¤ —¤®⁄́ ÊV⁄ÿW¡⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄•Ê‡M¶VÊ

…´¤¿—⁄VÊ‡Mt¡⁄fl}⁄°»Ê. B•⁄OÊ‡QM•⁄fl —⁄»⁄flV⁄√ —⁄ ¡⁄‡Æ⁄…•Ê. JM•⁄fl Y⁄lO⁄»⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄fl»⁄‚¥•⁄¡⁄
»⁄fl‡ƒO⁄ C —⁄»⁄flV⁄√}¤ Æ⁄√eÊk (G≈¤« O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“) æ⁄fl ⁄́fl≠ ∑Ê≈ÊV⁄lflo»⁄‚¥•¤W•Ê.
»¤_O⁄•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄, ¡⁄—⁄Æ⁄√ÀÊ≠ O¤æ⁄fl%O⁄√»⁄fl, KÆ⁄́ È ∂flOÈ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄, Æ⁄√ÀÊ≠ }⁄æ⁄·¤¬ »⁄fl}⁄fl°
D}⁄°¡⁄ O⁄Ms⁄fl’tæ⁄flfl»⁄‚¥•⁄fl, ‘Ê‡—⁄ ¡⁄^⁄´ÊV⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄ »Ê‡•⁄≈¤•⁄fl»⁄‚¥V⁄◊⁄´⁄fl≠ Y⁄lO⁄
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl. ¨¶%Œ⁄o Y⁄lO⁄•⁄ O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄ …Œ⁄æ⁄fl•⁄∆« »⁄flV⁄fl æ⁄·¤»⁄
‘⁄M}⁄•⁄∆«•¤ß́ ÊM•⁄fl ~ÿæ⁄flƒfl —⁄‘¤æ⁄flO⁄»¤•⁄ ¡ÊfinMVÈ —ÊQfi≈È, Ê̂OÈ∆—Èo »Ê‡•⁄≈¤•⁄fl»⁄‚¥V⁄◊⁄́ ⁄fl≠
DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl. Y⁄lO⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄‚¥ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊæÊ‡M¶VÊ —⁄‘⁄d»¤W ́ ⁄sÊæ⁄fl∑ÊfiO¤W•Ê.

Y⁄lO⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄ A®¤¡⁄•⁄∆« @MO⁄V⁄◊⁄́ ⁄fl≠ ̈ fit, VÊ√fitVÊ Æ⁄¬»⁄~%“, @»⁄©æ⁄fl
OÊ‡ Ếæ⁄fl∆« ̈ V⁄¶}⁄ ́ ⁄»⁄fl‡ Ếæ⁄fl∆« •¤R∆—⁄∑ÊfiO⁄fl. JM•⁄fl @»⁄©æ⁄fl∆« JM•⁄PQM}⁄ ‘Ê̂ ⁄fl` Y⁄lO⁄V⁄◊⁄
»⁄·Ëƒ¿»⁄·¤Æ⁄´⁄…¡⁄fl»⁄‚¥•⁄¬M•⁄ Y⁄lO⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄•⁄ —⁄¡¤—⁄¬æ⁄fl´⁄fl≠ @»⁄©æ⁄fl OÊ‡´Êæ⁄fl∆«
•¤R∆—⁄∑ÊfiO⁄fl. B•⁄OÊQ ∂◊⁄“•⁄ »⁄·¤Æ⁄´⁄•⁄ —⁄ ∫¤»⁄O⁄Q´⁄fl—⁄¬“ —⁄‡^⁄O⁄V⁄◊⁄´⁄fl≠ @®¤¿Æ⁄O⁄¡⁄fl
}⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl. O⁄≈Êæ⁄fl O⁄∆OÊ, »⁄‰~° Æ⁄¬ ⁄̂æ⁄fl O⁄∆OÊ, A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y GM∂ …Œ⁄æ⁄flV⁄ÿVÊ
Æ⁄√P√æÊfl, ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi, Y⁄lO⁄ »⁄fllo - GM∂ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄V⁄◊⁄́ ⁄fl≠ ́ ⁄sÊ“ VÊ√fisÈ ̈ fis⁄∑ÊfiO⁄fl.

CE VÊ√fisÈ O⁄Ms⁄fl’tæ⁄flfl»⁄ …®¤ ⁄́
Æ⁄√~æÊ‡M•⁄fl …Œ⁄æ⁄fl•⁄ Æ⁄√P√æÊfl, ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi, Y⁄lO⁄ »⁄fllo•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

GM∏»⁄‚¥V⁄◊⁄∆« Æ⁄√~æÊ‡M•⁄¡⁄ VÊ√fis⁄́ ⁄fl≠ ≈ÊO⁄Q »⁄·¤t•⁄ ∂ÿO⁄ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ A, B, C, D, E VÊ√fisÈV⁄ÿVÊ
@ ⁄́flO⁄√»⁄fl»¤W 5, 4, 3, 2, 1 GM∂ ‘¤VÊ  @MO⁄V⁄◊⁄́ ⁄fl≠ ¨fis⁄∑ÊfiO⁄fl. ’fiVÊ “V⁄fl»⁄ Jlflo VÊ√fisÈ
Æ¤øflMmÈV⁄◊⁄ A®¤¡⁄•⁄∆« …•¤¿£%æ⁄fl CE VÊ√fis⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∂‘⁄fl•⁄fl.

CE VÊ√fisÈ =
Jlflo ƒª“•⁄ VÊ√fisÈ Æ¤øflMmÈ

x 100V⁄¬Œ⁄r VÊ√fisÈ Æ¤øflMmÈ
D•¤‘⁄¡⁄zÊVÊ, JM•⁄fl »⁄flV⁄fl…VÊ O⁄́ ⁄≠s⁄•⁄∆« Æ⁄√P√æÊfl, ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi »⁄fl}⁄fl° Y⁄lO⁄
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»⁄fllo•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ B»⁄‚¥V⁄◊⁄ VÊ√fisÈ @ ⁄́flO⁄√»⁄fl»¤W A, B, B GM•⁄fl ∫¤…“¬. GM•⁄¡Ê Jlflo
ƒª“•⁄ VÊ√fisÈ Æ¤øflMmÈ  5 + 4 + 4 = 13 AW•Ê. V⁄¬Œ⁄r “V⁄∂‘⁄fl•¤•⁄ VÊ√fisÈ Æ¤øflMmÈ 15.

VÊ√fisÈ Æ¤øflMmÈ (ÀÊfiO⁄s¤•⁄∆« 
13

15
x  100 = 86.67)

OÊ◊⁄W ⁄́ Æ⁄noæ⁄fl Æ⁄√O¤¡⁄ O⁄́ ⁄≠s⁄•⁄ CE VÊ√fisÈ A AW•Ê. OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ Æ⁄noæ⁄fl ⁄́fl≠Æ⁄æÊ‡fiW“
CE VÊ√fis⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∂‘⁄fl•⁄fl.

@»⁄© »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (TE)

9, 10  À¤≈¤ ‘⁄M}⁄•⁄∆« ∫¤Œ¤ …Œ⁄æ⁄flV⁄ÿVÊ @»⁄©æ⁄fl ⁄́fl≠ Æ⁄¬V⁄{“OÊ‡Ms⁄fl Y⁄lO⁄V⁄◊⁄
O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ ¨®⁄%¬—⁄∑ÊfiO⁄fl. ∫¤ŒÊæ⁄fl »⁄¿»⁄‘¤¡⁄ ¡⁄‡Æ⁄V⁄◊⁄fl, ∫¤Œ¤ —⁄}¤¿MÀ⁄V⁄◊⁄fl, ∫¤Œ¤
OËÀ⁄ƒ¿V⁄◊⁄fl GM∂ »⁄ƒæ⁄flV⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“OÊ‡Ms⁄fl @»⁄© »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ ́ ⁄sÊ—⁄∑ÊfiO⁄fl. J◊⁄‘⁄‡¡⁄y
»⁄ƒæ⁄flV⁄ÿVÊ »⁄fl}⁄fl° OËÀ⁄ƒ¿V⁄ÿVÊ J}⁄fl° ̈ fit¡⁄fl»⁄ »ÊÁ…®⁄¥¿Æ⁄„y% Æ⁄√ÀÊ≠V⁄◊⁄ »⁄·¤•⁄¬V⁄◊⁄fl J◊⁄VÊ‡Mt¡⁄∑ÊfiO⁄fl.
…e¤k ⁄́ …Œ⁄æ⁄flV⁄ÿVÊ @»⁄©æ⁄fl∆« J◊⁄VÊ‡Mt¡⁄fl»⁄ Y⁄lO⁄V⁄◊⁄ J◊⁄ ‘⁄‡¡⁄yV⁄◊⁄́ ⁄fl≠ A®⁄¬“ @»⁄©
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ ⁄́sÊ—⁄∑ÊfiO⁄fl. O⁄∆O¤ —¤®⁄́ ÊV⁄ÿVÊ J}⁄fl° OÊ‡s⁄fl»⁄ ¬fi~æ⁄fl∆« AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl°
OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄fl»⁄‚¥•⁄OÊQ æÊ‡fiV⁄¿»¤•⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl.

Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄/AÀ⁄æ⁄fl »⁄ƒæ⁄flV⁄ÿV⁄‡ ……®⁄ ‘⁄M}⁄•⁄ »⁄·¤ ⁄́“O⁄ Æ⁄√P√æÊflV⁄ÿV⁄‡ (e¤k ⁄́
O⁄¡⁄V⁄}⁄ »⁄·¤s⁄fl»⁄‚¥•⁄fl/~◊⁄fl»⁄ÿOÊæ⁄fl —¤®⁄́ Ê, AÀ⁄æ⁄flV⁄◊⁄fl/~◊⁄fl»⁄ÿOÊV⁄◊⁄fl B»⁄‚¥V⁄◊⁄ Æ⁄√æÊ‡fiV⁄, ̈ V⁄»⁄fl ⁄́
¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl, »⁄·Ëƒ¿¨y%æ⁄fl, —⁄‰d´¤}⁄ΩO⁄ »⁄·¤´⁄“O⁄ Æ⁄√P√æÊflV⁄◊⁄fl) —⁄¬æ⁄·¤•⁄ »ÊæÊflofieÈ
(Weightage) ̈ fit ̈ fi∆ ⁄́O¤ÀÊ }⁄æ⁄·¤¬“, »ÊÁ…®⁄¥¿Æ⁄„y% Æ⁄√ÀÊ≠V⁄ÿ»ÊæÊflM•⁄fl S¤~√Æ⁄t“, Æ⁄√ÀÊ≠Æ⁄~√OÊ
}⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl. Æ⁄√ÀÊ≠V⁄ÿVÊ æÊ‡fiV⁄¿»¤•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ ¡⁄‡Ø“, @»⁄‚¥V⁄◊⁄ A®¤¡⁄•⁄∆« »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠
¨»⁄%’—⁄∑ÊfiO⁄fl.

O⁄≈Êæ⁄fl O⁄∆OÊ, »⁄‰~° Æ⁄¬ ⁄̂æ⁄fl O⁄∆OÊ, A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y GM∏fi …Œ⁄æ⁄flV⁄ÿVÊ
—⁄M∂M©“ l…fl% ⁄́≈È »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ Æ⁄√•⁄À⁄% ⁄́ »⁄·¤ƒ¿»⁄·¤Æ⁄́ ⁄ (Performance Assess-

ment) »¤W ́ ⁄sÊ—⁄∑ÊfiO⁄fl.
@•⁄PQ¡⁄fl»⁄ »⁄·¤•⁄¬V⁄◊⁄́ ⁄fl≠ Aæ⁄·¤ …Œ⁄æ⁄flV⁄◊⁄ OÊÁØtV⁄◊⁄∆« ¨fis⁄≈¤W•Ê. O⁄≈Êæ⁄fl O⁄∆OÊ,

»⁄‰~°Æ⁄¬ ⁄̂æ⁄fl O⁄∆OÊ, A¡Ê‡fiV⁄¿ »⁄fl}⁄fl° P√fis¤ ÃO⁄–y GM∏»⁄‚¥V⁄ÿVÊ C ¬fi~æ⁄fl∆« VÊ√fisÈ ̈ fis⁄∑ÊfiO¤W•Ê.

—¤»⁄·¤fO⁄, ∫¤»⁄́ ¤}⁄ΩO⁄ »⁄ƒæ⁄fl•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
»ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl•⁄M}ÊæÊflfi —¤»⁄·¤fO⁄, ∫¤»⁄´¤}⁄ΩO⁄ »⁄ƒæ⁄flV⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄»⁄‚¥

Æ⁄√®¤ ⁄́»¤•⁄fl•⁄fl. Learning to know, Learning to do, Learning together, Learning to be

GM∂ ẾÁÆ⁄‚¥y¿V⁄◊⁄́ ⁄fl≠ B∆« Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl. —¤»⁄·¤fO⁄, ∫¤»⁄́ ¤}⁄ΩO⁄ »⁄ƒæ⁄flV⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ
—⁄M∂M©“ OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ ́ ÊÁÆ⁄‚¥y¿V⁄◊⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄∑ÊfiO⁄fl.
1. …^¤¡⁄ …¨»⁄flæ⁄fl OËÀ⁄ƒ (Communication Skills)
2. @M}⁄¡È»⁄¿P° ́ ÊÁÆ⁄‚¥y¿ (Inter Personal Skills)
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3. —⁄‘⁄∫¤»⁄ (Empathy)
4. ∫¤»⁄́ ÊV⁄◊Ê‡M¶VÊ ‘Ê‡M•¤{OÊ (Coping with Emotions)
5. »⁄·¤ ⁄́“O⁄ J}⁄°s⁄•Ê‡M¶VÊ ‘Ê‡M•¤{OÊ (Copying with stress)

6. —⁄»⁄fl—Ê¿ Æ⁄¬‘¤¡⁄ OËÀ⁄ƒ (Problem solving skills)
7. ~fi»⁄·¤% ⁄́ OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl (Decision making)
8. …»⁄flÀ¤%}⁄ΩO⁄ _M}⁄́ Ê (Critical thinking)
9. —⁄‰d ⁄́Ãfiƒ _M}⁄́ ⁄ OËÀ⁄ƒ (Creative thinking skills)
10. —⁄  ̈ »⁄%‘⁄zÊ (Self management)

»ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl•⁄ …Œ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ ̈ »⁄%’—⁄fl»⁄ @®¤¿Æ⁄O⁄¡Êfi B»⁄‚¥V⁄◊⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠
»⁄·¤s⁄∑ÊfiO⁄fl. Aæ⁄·¤ …Œ⁄æ⁄flV⁄◊⁄ Æ⁄√P√æÊfl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ ∫¤V⁄»¤W, C »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠
⁄́sÊ—⁄∑ÊfiO⁄fl. B∆« Æ⁄√P√æ⁄·¤ OËÀ⁄ƒ•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ}⁄°•ÊæÊ‡fi GM∂fl•⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

»⁄·¤s⁄∑ÊfiO⁄fl.
—¤»⁄·¤fO⁄ - ∫¤»⁄´¤}⁄ΩO⁄ »⁄ƒæ⁄fl•⁄∆« …•¤¿£%æ⁄fl —¤»⁄fl¢⁄¥¿%»⁄´⁄fl≠ —⁄M∂M©“•⁄

®⁄´¤}⁄ΩO⁄»¤•⁄ @MÀ⁄V⁄◊⁄´⁄fl≠ V⁄fl¡⁄fl~“ •¤R∆—⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡∂π …•¤¿£%æ⁄fl ®⁄´¤}⁄ΩO⁄»¤•⁄
ẾÁÆ⁄‚¥y¿V⁄◊⁄́ ⁄fl≠ ÆÊ„√fi}¤”’—⁄∑ÊfiO⁄fl.

C —⁄M∂M®⁄»¤•⁄ •¤R≈ÊV⁄◊⁄fl nfi_MVÈ »⁄·¤¿ ⁄́fl»Ê≈È ⁄́∆«¡⁄∑ÊfiO⁄fl. —¤»⁄·¤fO⁄, ∫¤»⁄́ ¤}⁄ΩO⁄
»⁄ƒæ⁄fl•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»⁄́ ⁄fl≠ »¤œ%O⁄ OÊ‡√fitfiO⁄¡⁄y ⁄́»⁄fl‡ Ếæ⁄fl∆« •¤R∆—⁄∑ÊfiO⁄fl. B•⁄O¤QW
´⁄»⁄fl‡´Êæ⁄fl∆« Æ⁄√}Ê¿fiO⁄»¤•⁄ O¤ƒMV⁄◊⁄´⁄fl≠ ¨fis⁄≈¤W•Ê. …•¤¿£%æ⁄fl O⁄∆O¤ Æ⁄√V⁄~æ⁄fl
•¤R≈Êæ⁄fl∆«æ⁄fl‡ C —⁄M∂M®⁄»¤•⁄ V⁄flz¤}⁄ΩO⁄»¤•⁄ •¤R≈¤~ B¡⁄∑ÊfiO⁄fl.

—¤»⁄·¤fO⁄ - ∫¤»⁄´¤}⁄ΩO⁄ »⁄flMs⁄ƒV⁄◊⁄ ´ÊÁÆ⁄‚¥y¿V⁄◊⁄∆« Æ⁄√~ …•¤¿£%VÊ —⁄M∂M©“
@}⁄fl¿}⁄°»⁄fl»¤•⁄fl•⁄´⁄fl≠ O¤ƒM´⁄∆« •¤R∆—⁄∑ÊfiO⁄fl. D}⁄°»⁄fl»¤W Æ⁄√•⁄Ã%—⁄ƒ∞s⁄•⁄ ´ÊÁÆ⁄‚¥y¿»⁄´⁄fl≠
•¤R∆—⁄∑ÊfiO¤Wƒ«.

’fiVÊ »ÊÁe¤k¨O⁄ »⁄flMs⁄ƒ•⁄ƒ‡« —¤»⁄·¤fO⁄ ∫¤»⁄́ ¤}⁄ΩO⁄ »⁄flMs⁄ƒ•⁄ƒ‡« »⁄flV⁄fl… ⁄́ D}⁄°»⁄fl
Æ⁄√•⁄À⁄% ⁄́»⁄́ ⁄fl≠ »⁄·Ëƒ¿¨y%øfl“ •¤R∆—⁄∑ÊfiO⁄fl. D}⁄°»⁄fl »⁄fl Ế‡fi∫¤»⁄ »⁄fl‡t∂¡⁄ƒfl @V⁄}⁄¿»¤•⁄
O¤æ⁄fl%V⁄◊⁄́ ⁄fl≠ OÊÁVÊ‡Ms⁄fl @»⁄́ ⁄ @}⁄fl¿}⁄°»⁄fl»¤•⁄ VÊ√fis⁄́ ⁄fl≠ »⁄·¤}⁄√ •¤R∆“•⁄¡Ê —¤O⁄fl.
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@®¤¿Æ⁄O⁄ Æ⁄p⁄¿

n O⁄∆O¤ Æ⁄√P√æÊflæ⁄fl
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

n ÆÊ„fimÈ%±Ê≥„fi∆æÊ‡fi
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

n Y⁄lO⁄ »⁄fllo•⁄
»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ JM•Êfi ́ Ê‡fil•⁄∆«

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

—⁄…flfiÆ⁄́ ⁄ : O⁄∆O¤ —¤®⁄́ ÊV⁄ÿVÊ J}⁄fl° OÊ‡s⁄fl»⁄ —⁄…flfiÆ⁄́ ⁄

¨¡⁄M}⁄¡⁄ ‘¤V⁄‡ —⁄»⁄flV⁄√»¤•⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ (CCE)

»ÊÁe¤k¨O⁄ »⁄ƒæ⁄fl        —¤»⁄·¤fO⁄, ∫¤»⁄́ ¤}⁄ΩO⁄ »⁄ƒæ⁄fl

1. …^¤¡ ⁄ …¨»⁄flæ⁄fl —¤» ⁄fl¢ ⁄ ¥ ¿%
(Communication Skills)

2. @M}⁄»⁄¿%P° ´ÊÁÆ⁄‚¥y¿ (Interpersonal

Skills)

3. —⁄‘⁄∫¤»⁄ (Empathy)
4. ∫¤»⁄´ÊV⁄◊Ê‡M¶VÊ ‘Ê‡M¶OÊ (Coping

with emotions)
5. »⁄·¤ ⁄́“O⁄ J}⁄°s⁄•Ê‡M¶VÊ ‘Ê‡M•¤{OÊ

(Coping with stress)
6. —⁄»⁄fl—Ê¿ Æ⁄¬‘¤¡⁄ OËÀ⁄ƒ (Problem

Solving Skills)
7. ~fi»⁄·¤%´⁄ OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl (Decision

making)
8. …»⁄flÀ¤%}⁄ΩO⁄ _M}⁄́ Ê (Critical thinking)
9. —⁄‰d´⁄Ãfiƒ _M}⁄´⁄ OËÀ⁄ƒ (Creative

thinking skills)
10. —⁄ ¨»⁄%‘⁄zÊ (Self management)

n AÀ⁄æ⁄flV⁄◊⁄fl
Æ⁄√P√æÊflV⁄◊⁄fl
»Ê‡•⁄≈¤•⁄fl»⁄‚¥

¨¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄ ⁄ @»⁄© »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄
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…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

…e¤k´⁄ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄´⁄
»⁄fl ⁄́flŒ⁄¿ ⁄́fl B•⁄fl»⁄¡ÊVÊ Æ⁄sÊ•⁄ @ ⁄́fl∫⁄»⁄V⁄◊⁄ Jlflo »Ê‡}⁄°»⁄́ ⁄fl≠ …e¤k ⁄́ GM•⁄fl ‘Êfi◊⁄∂‘⁄fl•⁄fl.

K»⁄% »⁄¿P°VÊ DMm¤V⁄fl»⁄ @ ⁄́fl∫⁄»⁄»⁄‚¥ @•Êfi —⁄M•⁄∫⁄%•⁄∆« B}⁄¡⁄ »⁄¿P°V⁄ÿVÊ DMm¤V⁄fl»⁄‚¥•¤•⁄¡Ê @•⁄fl

…e¤k ⁄́•⁄ Æ⁄¬©æÊ‡◊⁄VÊ ∂¡⁄fl}⁄°•Ê. C ¬fi~æ⁄fl @ ⁄́fl∫⁄»⁄V⁄◊⁄́ ⁄fl≠ Æ⁄„»⁄%»¤ ⁄́fl∫⁄»⁄V⁄◊⁄ A®¤¡⁄•⁄∆«

…ÀÊ«fiœ—⁄≈¤V⁄fl}⁄°•Ê.  •⁄‰œo, À⁄√»⁄y, ¡⁄fl_, —⁄∞À⁄%, »¤—⁄́ Ê GM∏»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ }⁄⁄»⁄flΩ —⁄fl}⁄fl°»⁄flfl}⁄°∆ ⁄́

Æ⁄¬—⁄¡⁄»⁄‚¥ ́ ⁄»⁄flVÊ @ ⁄́fl∫⁄»⁄»¤V⁄fl}⁄°•Ê. Æ⁄„»⁄%e¤k ⁄́V⁄◊⁄ A®¤¡⁄•⁄∆« —⁄¬æ⁄·¤W ́ ⁄sÊ—⁄fl»⁄ …ÀÊ«fiŒ⁄zÊæ⁄flfl

‘Ê‡—⁄e¤k ⁄́ ¨»⁄·¤%y•⁄}⁄° ⁄́»⁄flΩ ⁄́fl≠ OÊ‡MsÊ‡æ⁄flfl¿}⁄°•Ê. ¨»⁄·¤%y»¤V⁄fl»⁄ Æ⁄√~æÊ‡M•⁄fl e¤k ⁄́»⁄„

»⁄flflM¶ ⁄́ @ Ế fiŒ⁄zÊW¡⁄fl»⁄ ∑¤WƒflV⁄◊¤W»Ê. —⁄‡O⁄°»¤•⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ OÊfiÿæ⁄fl‡ Æ⁄√—⁄fl°}⁄»¤•⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠

—⁄MV⁄√’“æ⁄fl‡ —⁄»⁄flV⁄√»¤•⁄ …ÀÊ«fiŒ⁄zÊ»⁄́ ⁄fl≠ ́ ⁄sÊ“æ⁄fl‡ O¤æ⁄fl%O¤¡⁄y …^¤¡⁄»⁄‚¥ ±⁄ƒÆ¤√Ø°VÊ }⁄ƒÆ⁄‚¥}⁄°•Ê.

B•⁄fl•Êfi …e¤k ⁄́ O⁄∆OÊæ⁄fl …®¤ ⁄́. C …®¤ ⁄́»⁄́ ⁄fl≠ @◊⁄»⁄t“•⁄ —⁄»⁄·¤d•⁄∆« »⁄fl‡v⁄́ ⁄M∏OÊV⁄◊⁄fl

‘¤V⁄‡ @—⁄MV⁄}⁄ ~◊⁄fl»⁄ÿOÊV⁄◊⁄fl @“°}⁄ •⁄∆«¡⁄≈¤¡⁄»⁄‚¥. C  —⁄»⁄·¤d»⁄‚¥ ÀÊ‡fiŒ⁄zÊV⁄‡ »⁄M ⁄̂⁄́ ÊV⁄‡

J◊⁄V¤V⁄fl»⁄‚¥¶ƒ«. A•⁄fl•⁄¬M•⁄ …e¤ḱ ⁄»⁄‚¥ Æ⁄√∂ƒ»¤•⁄ JM•⁄fl ¡⁄O¤–O⁄»⁄̂ ⁄»⁄„ AW•Ê. …e¤ḱ ⁄•⁄ …®¤ ⁄́»⁄‚¥

ffi»⁄́ ⁄•⁄ G≈¤« »⁄ƒæ⁄flV⁄◊⁄∆«æ⁄fl‡ Æ⁄√æÊ‡fiW—⁄ƒ∞s⁄∑ÊfiO¤W•Ê A•⁄fl•⁄¬M•⁄ Ê̂Á}⁄́ ⁄¿•⁄ O⁄fl¬}¤•⁄,

Æ⁄•¤¢⁄%V⁄◊⁄ O⁄fl¬}¤•⁄, ffi…V⁄◊⁄ O⁄fl¬}¤•⁄, OÊfi»⁄ƒ »⁄·¤’~ —⁄MV⁄√‘⁄»¤W …e¤k´⁄ O⁄∆OÊæ⁄fl

“fi…fl}⁄VÊ‡◊⁄Ÿ∑¤¡⁄•⁄fl. @•⁄O⁄‡Q …flW≈¤•⁄ …e¤k ⁄́ O⁄∆OÊVÊ …À¤ƒ»¤•⁄ V⁄fl¬V⁄ÿ»Ê.

…e¤k ⁄́ O⁄∆OÊæ⁄fl V⁄fl¬V⁄◊⁄fl
$ O⁄fl}⁄‡‘⁄ƒ, fe¤k—Ê, ̈ ¬fiO⁄–z¤ OËÀ⁄ƒ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl.

$ Æ⁄¬—⁄¡⁄»⁄́ ⁄fl≠ »ÊÁe¤k¨O⁄»¤W »¤¿S¤¿¨—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

$ D}⁄°»⁄flVÊ‡ÿ—⁄ƒfl Æ⁄√æ⁄fl~≠—⁄fl»⁄‚¥•⁄fl.

$ …e¤k ⁄́•⁄ …®¤ ⁄́»⁄́ ⁄fl≠ —¤ æ⁄flO⁄°VÊ‡ÿ“ @•⁄́ ⁄fl≠ Æ⁄√æÊ‡fiW—⁄fl»⁄‚¥•⁄fl.

$ ¨¡⁄M}⁄»¤•⁄ @ Ế fiŒ⁄zÊæ⁄fl ⁄́fl≠ ́ ⁄sÊ“ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ“ ̈ V⁄»⁄fl ⁄́OÊQ }⁄ƒÆ⁄‚¥»⁄‚¥•⁄fl.

$ Æ⁄√O⁄‰~æ⁄fl …•⁄¿»⁄·¤ ⁄́V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ—⁄fl»⁄‚¥•⁄fl.

$ »⁄fl‡v⁄́ ⁄M∏OÊ ‘¤V⁄‡ O⁄M•¤^¤¡⁄V⁄◊⁄́ ⁄fl≠ ̈ »⁄fl‡%ƒVÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.

$ …e¤k ⁄́•⁄ V⁄fl¡⁄flÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ }⁄sÊæ⁄flfl»⁄‚¥•⁄fl.
$ »ÊÁe¤k¨O⁄ •⁄‰œoOÊ‡fi ⁄́»⁄́ ⁄fl≠ ¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl.
$ Æ⁄¬—⁄¡⁄ —Ê≠fi’fi »⁄fl Ế‡fi∫¤»⁄»⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl.
$ »⁄fl ⁄́flŒ⁄¿ ⁄́fl Æ⁄√O⁄‰~æÊ‡M¶VÊ  …»ÊfiO⁄¶M•⁄ »⁄~%—⁄fl»⁄‚¥•⁄fl.
$ Æ⁄√O⁄‰~æ⁄fl∆«́ ⁄ Æ⁄¡⁄—⁄∞¡⁄ @»⁄ƒM∂ Ếæ⁄fl ⁄́fl≠ V⁄fl¡⁄fl~—⁄fl»⁄‚¥•⁄fl.
$ —¤ æ⁄fl}⁄°VÊ‡ÿ“•⁄ e¤k ⁄́»⁄́ ⁄fl≠ ffi»⁄e¤ƒV⁄◊⁄ Jÿ~V¤W …¨æÊ‡fiW—⁄fl»⁄‚¥•⁄fl.
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∫Ë}⁄À¤—⁄°  X

$ —⁄fl“§¡⁄ @ª»⁄‰¶™ GM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ …—⁄°¬—⁄fl»⁄‚¥•⁄fl.
$ •ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•Ê‡M¶VÊ O⁄∆OÊæ⁄fl ⁄́fl≠ ‘Ê‡M¶—⁄fl»⁄‚¥•⁄fl.
$ »ÊÁæ⁄flP°O⁄ À⁄fl_}⁄  »⁄fl}⁄fl° —¤»⁄·¤fO⁄ À⁄fl_}⁄ »⁄́ ⁄fl≠ O¤Æ¤tOÊ‡Ms⁄fl À¤¬fi¬O⁄ »⁄·¤ ⁄́“O⁄ —¤»⁄·¤fO⁄

A¡Ê‡fiV⁄¿»⁄́ ⁄fl≠ V⁄ÿ“OÊ‡◊⁄Ÿƒfl —⁄‘¤æ⁄fl»⁄·¤s⁄fl»⁄‚¥•⁄fl.
$ »⁄·¤ ⁄́…fiæ⁄fl}ÊVÊ J}⁄fl° ̈ fis⁄fl»⁄ »ÊÁe¤k¨O⁄ Æ⁄√eÊkæ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄fl.
$ …e¤k ⁄́•⁄ —¤®⁄́ ÊV⁄ÿVÊ ‘Ê»ÊflΩÆ⁄s⁄fl»⁄‚¥•⁄fl.
$ …e¤k ⁄́•⁄ —¤®⁄́ ÊV⁄ÿVÊ —¤»⁄·¤fO⁄ Jÿ~VÊ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl.
$ …e¤k ⁄́O¤QW ffi»⁄́ ⁄»⁄́ ⁄fl≠ »⁄flfltÆ¤Wno¡⁄fl»⁄ »⁄¿P°V⁄◊⁄́ ⁄fl≠ VË¡⁄…—⁄fl»⁄‚¥•⁄fl.

…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄
»Êflfi≈Ê ‘Êfiÿ•⁄ V⁄fl¬V⁄◊⁄́ ⁄fl≠ —¤©—⁄∑ÊfiO¤•⁄¡Ê …e¤k ⁄́ O⁄∆OÊæ⁄fl∆« ́ ¤»⁄‚¥ “ fiO⁄¬—⁄fl»⁄ —⁄…flfiÆ⁄́ ⁄»⁄́ ⁄fl≠

¨¡⁄M}⁄»¤W D}⁄°»⁄flVÊ‡ÿ—⁄fl~°¡⁄∑ÊfiO⁄fl. …e¤k ⁄́ O⁄∆OÊæÊflM•⁄¡Ê »⁄flO⁄Q◊Êfi —⁄ }⁄N ́ ⁄sÊ—⁄fl»⁄‚¥•¤W•Ê. @»⁄¬VÊ
∑ÊfiO¤W B}⁄¡⁄¡⁄fl ⁄́sÊ—⁄∑ÊfiO¤•⁄ …Œ⁄æ⁄fl»⁄ƒ« GM∂ •⁄‰œoOÊ‡fi ⁄́»⁄́ ⁄fl≠ ∑Ê◊Ê—⁄OÊ‡◊⁄Ÿ∑ÊfiO⁄fl. Æ⁄√Æ⁄M ⁄̂•⁄
O⁄fl¬}⁄fl O¤≈¤M}⁄¡⁄V⁄◊⁄∆« —⁄MV⁄√’—⁄ƒ∞lo ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ »⁄V¤%øfl—⁄fl»⁄‚¥•Êfi …e¤k ⁄́ ÃO⁄–y»¤W•Ê
GM∂ —¤MÆ⁄√•¤øflO⁄ •⁄‰œoOÊ‡fi ⁄́»⁄‚¥ —⁄fl»⁄·¤¡⁄fl ́ ⁄ƒ∞}⁄fl° »⁄Œ⁄%V⁄ÿVÊ ’M•ÊæÊflfi ∂•⁄≈¤W•Ê. A ∂ÿO⁄
…Œ⁄æ⁄flV⁄ÿVÊ OÊ‡s⁄fl»⁄ŒÊofi Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠ …e¤k ⁄́ Æ⁄√P√æÊfl OÊ‡s⁄∑ÊfiO¤W•Ê GM∂ •⁄‰œoOÊ‡fi ⁄́»⁄‚¥ …e¤k ⁄́
ÃO⁄–y•⁄}⁄° ‘¤•⁄fl ∂M}⁄fl. A•⁄¡Ê J◊⁄VÊ‡Ms⁄ …Œ⁄æ⁄fl »⁄fl}⁄fl° Æ⁄√P√æÊflWM}⁄ …flW≈¤W OÊƒ»⁄‚¥ …^¤¡⁄V⁄◊⁄́ ⁄fl≠
O⁄‡s¤ …e¤k ⁄́ ÃO⁄–y•⁄∆« Æ⁄¬V⁄{—⁄∑ÊfiO¤W•Ê GM∂ —⁄…flfiÆ⁄́ ⁄OÊQ BM•⁄fl Æ¤√»⁄flflR¿}Ê ̈ fis⁄≈¤V⁄fl~°•Ê.
1989¡⁄∆«   »⁄·¤OÈOÊ‡fi¡È »⁄·¤OÈ »⁄fl}⁄fl° æ⁄·¤eÊ¡È (Mc Cormack&Yager ) —Êfi¬OÊ‡Ms⁄fl
A…Œ⁄Q¬“•⁄ m¤OÊ‡”fi ⁄́…fl —⁄æ⁄fl´È” GdflOÊfiÀ⁄́ È  ̂ ⁄_%—⁄fl»⁄‚¥•⁄fl Æ⁄√—⁄fl°}⁄»¤W•Ê. B•⁄O⁄Q ⁄́fl—⁄¬“ …e¤k ⁄́
ÃO⁄–y•⁄∆« J}⁄fl° ̈ fis⁄∑ÊfiO¤•⁄ I•⁄fl »⁄flMs⁄ƒV⁄ÿ»Ê.
e¤k ⁄́ »⁄flMs⁄ƒ (Knowledge domain)

…e¤k´⁄ }⁄}⁄ V⁄◊⁄fl O⁄fl¬}⁄fl »⁄fl}⁄fl° ƒ∫⁄¥¿…¡⁄fl»⁄ …e¤k´⁄ »⁄·¤’~V⁄◊⁄ O⁄fl¬}⁄fl æ⁄·¤»⁄‚¥•Êfi …e¤k´⁄
…•¤¿£%æ⁄fl‡ ~ÿ¶¡⁄∑ÊfiO⁄fl.  …e¤k ⁄́ O⁄∆OÊæ⁄fl »⁄fl‡ƒO⁄ Æ⁄√Æ⁄M ⁄̂ …•⁄¿»⁄·¤ ⁄́V⁄◊⁄fl, @»⁄‚¥V⁄◊Ê‡◊⁄W ⁄́
—⁄M∂M®⁄ …^¤¡⁄zÊV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄ O⁄fl¬}⁄fl —⁄∞Œ⁄o»¤•⁄ ~◊⁄fl»⁄ÿOÊ “V⁄fl}⁄°•Ê. C »⁄flMs⁄ƒ•⁄∆« J◊⁄VÊ‡Ms⁄
»⁄flflR¿»¤•⁄ …Œ⁄æ⁄flV⁄◊⁄fl.

$ —⁄}¤¿MÀ⁄V⁄◊⁄fl

$ AÀ⁄æ⁄flV⁄◊⁄fl

$ ¨æ⁄fl»⁄flV⁄◊⁄fl

$ …e¤k¨V⁄◊⁄fl Æ⁄√—⁄fl°}⁄ DÆ⁄æÊ‡fiW—⁄fl»⁄ }¤}¤Q∆O⁄ ̈ V⁄»⁄fl ⁄́V⁄◊⁄fl »⁄fl}⁄fl° “•¤™M}⁄V⁄◊⁄fl

$ …e¤k ⁄́ »⁄fl}⁄fl° —¤»⁄·¤fO⁄ —⁄»⁄fl—Ê¿V⁄◊⁄fl
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…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

Æ⁄√æÊ‡fiV⁄ ̈ ¬fiO⁄–zÊV⁄◊⁄fl, ̂ ⁄̂ Ê%, —⁄M»¤•⁄, ÆÊ„√fieÊOÈo ̂ ⁄lfl»⁄nOÊ, @O⁄¡⁄V⁄◊⁄fl »⁄flflM}¤•⁄»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄
C …∫¤V⁄•⁄∆«¡⁄fl»⁄ ~◊⁄fl»⁄ÿOÊV⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄∂‘⁄fl•⁄fl.

…e¤k ⁄́ Æ⁄√P√æ⁄·¤ »⁄flMs⁄ƒ (Science Process Domain)

…e¤k¨V⁄◊⁄fl ‘ÊfiVÊ ‘Ê‡—⁄ e¤k ⁄́»⁄́ ⁄fl≠  Æ⁄sÊ•⁄¡⁄fl GM•⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl »⁄fl}⁄fl° —⁄ }⁄N e¤k ⁄́»⁄́ ⁄fl≠
Æ⁄sÊæ⁄flƒfl, O⁄∆æ⁄flƒfl C »⁄flMs⁄ƒ•⁄∆« ‘Ê^⁄fl` J}⁄fl° ¨fis⁄≈¤W•Ê. …e¤k´⁄•⁄ …®¤´⁄»⁄´⁄fl≠
}⁄»⁄flΩ•¤W“OÊ‡Ms⁄fl ‘Ê_` ⁄́ @ ẾofiŒ⁄zÊW¡⁄fl»⁄ A—⁄P° ∑Ê◊Ê•⁄fl ∂¡⁄ƒfl C »⁄flMs⁄ƒ »⁄fl‘⁄}⁄  ̈ fis⁄fl}⁄°•Ê.
JM•⁄fl ¨¶%Œ⁄o ±⁄∆}¤MÀ⁄»⁄́ ⁄fl≠ ¨¬fiP–“OÊ‡Ms⁄fl @¢⁄»¤ ¨¶%Œ⁄o V⁄fl¬æ⁄fl ⁄́fl≠ —¤©—⁄ƒfl ⁄́sÊ—⁄fl»⁄
O¤æ⁄fl%O⁄√»⁄flV⁄◊⁄ ÀÊ√fi{æ⁄fl ⁄́fl≠ Æ⁄√P√æÊfl (Process) G ⁄́≠}¤°¡Ê. AÀ⁄æ⁄flV⁄◊⁄ »⁄fl}⁄fl° Æ⁄‚¥¡¤»ÊV⁄◊⁄́ ⁄fl≠
O⁄Ms⁄fl’t•⁄fl @»⁄‚¥V⁄◊⁄́ ⁄fl≠ —⁄MV⁄√’“ …ÀÊ«fiŒ⁄zÊ ́ ⁄sÊ“ ̈ V⁄»⁄fl ⁄́OÊQ }⁄ƒÆ⁄‚¥»⁄ Æ⁄√P√æÊflæ⁄fl ∫¤V⁄»¤W¡⁄fl»⁄
—¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄fl≠ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄fl (Process Skills) G ⁄́fl≠»⁄¡⁄fl.
AÀ⁄æ⁄fl ¡⁄‡ØfiO⁄¡⁄y (Concept formation) »ÊM∂fl•⁄fl …e¤k ⁄́ »⁄·¤}⁄√»⁄ƒ«•Ê G≈¤« …Œ⁄æ⁄flV⁄◊⁄
O⁄∆OÊæ⁄fl∆«æ⁄fl‡ @V⁄}⁄¿ Y⁄lO⁄»¤W•Ê. "ffi»⁄' GM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ Af%“•⁄fl•⁄¡⁄ Æ⁄¬z¤»⁄fl»¤W
’M•Ê ´Ê‡fit¡⁄•⁄ JM•⁄fl ffi…VÊ ffi»⁄…•Ê GM•⁄fl V⁄fl¡⁄fl~—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê. @•Êfi ¬fi~
"…∆fi ⁄́»¤V⁄fl…OÊ' GM∂ AÀ⁄æ⁄fl»⁄‚¥ »⁄fl ⁄́“”́ ⁄∆« ¡⁄‡Æ⁄‚¥VÊ‡Ms⁄fl•⁄¡⁄ Æ⁄¬z¤»⁄fl»¤W O⁄yΩ¡Êæ⁄·¤•⁄ ̈ fi¬ ⁄́∆«
Æ⁄√}⁄O⁄–VÊ‡Ms⁄ @Æ⁄¬_}⁄ »⁄—⁄fl°  »⁄·¤æ⁄fl»¤•⁄•⁄ßƒ« …∆fi ⁄́VÊ‡Ms⁄•⁄flß GM∂fl•⁄fl @¢⁄%»¤V⁄fl}⁄°•Ê. …e¤ḱ ⁄•⁄
—⁄}¤¿MÀ⁄V⁄◊⁄V⁄◊⁄ O⁄fl¬}¤•⁄ AÀ⁄æ⁄fl ¡⁄‡ØfiO⁄¡⁄yOÊQ ‘Ê_` ⁄́ »⁄fl‘⁄}⁄ …•Ê. A•⁄¡Ê —⁄¬æ⁄·¤•⁄ ¬fi~æ⁄fl∆«
AÀ⁄æ⁄fl»⁄́ ⁄fl≠ Af%—⁄ƒfl »⁄flV⁄fl O⁄∆O¤ Æ⁄√P√æÊflæ⁄fl »⁄fl‡ƒO⁄ ‘¤•⁄fl ‘Ê‡fiV⁄∑ÊfiP•Ê. Æ⁄√æÊ‡fiV⁄ »⁄fl}⁄fl°
¨¬fiO⁄–zÊV⁄◊⁄´⁄fl≠ ´⁄sÊ“æ⁄fl‡ Æ⁄‚¥¡¤»ÊV⁄◊⁄´⁄fl≠ —⁄MV⁄√’“æ⁄fl‡ …ÀÊ«fiŒ⁄zÊ ´⁄sÊ“æ⁄fl‡ —⁄‰œo—⁄ƒ∞s⁄fl»⁄
AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ »⁄flV⁄fl —¤ æ⁄fl}⁄°VÊ‡ÿ—⁄fl}⁄°•Ê. ’fiVÊ —¤ æ⁄flO⁄°VÊ‡ÿ“•⁄ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ …—⁄°¬—⁄ƒ‡ @V⁄}⁄¿
—⁄M•⁄∫⁄%V⁄◊⁄∆« Æ⁄√æÊ‡fiW—⁄ƒ‡ »⁄flV⁄fl…VÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê. O⁄∆OÊæ⁄flfl Æ⁄√P√æ⁄·¤®¤¬}⁄»¤W¡⁄∑ÊfiOÊM∂fl•⁄OÊQ
B•⁄fl Æ⁄‚¥œo ¨fis⁄fl}⁄°•Ê.

OÊƒ»⁄‚¥ Æ⁄√®¤ ⁄́ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄fl:

$ ¨¬fiO⁄–zÊ
$ •⁄}¤°MÀ⁄V⁄◊⁄́ ⁄fl≠ —⁄MV⁄√’“ •¤R∆—⁄fl»⁄‚¥•⁄fl.
$ »⁄W%fiO⁄¡⁄y.
$ @◊Êæ⁄flfl»⁄‚¥•⁄fl »⁄fl}⁄fl° ̂ ¤lfl% »⁄·¤s⁄fl»⁄‚¥•⁄fl.
$ •⁄}¤°MÀ⁄V⁄◊⁄́ ⁄fl≠ »¤¿S¤¿¨—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° …ÀÊ«fiŒ⁄zÊ ́ ⁄sÊ—⁄fl»⁄‚¥•⁄fl.
$ Æ⁄√æÊ‡fiV⁄•⁄∆« HÆ⁄%s⁄fl»⁄‚¥•⁄fl.
$ ^⁄¡⁄V⁄◊⁄fl (Variables) V⁄◊⁄´⁄fl≠ V⁄fl¡⁄fl~“ ̈ æ⁄flM~√—⁄fl»⁄‚¥•⁄fl.
$ Æ⁄√ÀÊ≠ OÊfi◊⁄fl»⁄‚¥•⁄fl.
$ —¤»⁄·¤¨¿fiO⁄¡⁄y
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∫Ë}⁄À¤—⁄°  X

$ —⁄»⁄fl—Ê¿VÊ Æ⁄¬‘¤¡⁄ O⁄Ms⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄fl.
$ }¤}¤Q∆O⁄ ̈ V⁄»⁄fl ⁄́ (Hypothesis)  ¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ Æ⁄¬ÀÊ‡fi©—⁄fl»⁄‚¥•⁄fl.
$ ¨V⁄»⁄fl ⁄́OÊQ }⁄ƒÆ⁄‚¥»⁄‚¥•⁄fl.
$ ~fi»⁄·¤% ⁄́ }ÊVÊ•⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄fl.
$ AÀ⁄æ⁄fl …¨»⁄flæ⁄fl.
$ E’—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° @M•¤f—⁄fl»⁄‚¥•⁄fl.
$ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl.

—⁄‰d´¤}⁄ΩO⁄ »⁄flMs⁄ƒ (Creativity Domain)

»⁄flV⁄fl…VÊ OÊƒ»⁄‚¥ »ÊÁe¤k¨O⁄ »⁄·¤’~V⁄◊⁄fl ƒª—⁄fl»⁄‚¥•⁄OÊQ —⁄‘¤æ⁄fl »⁄·¤s⁄fl»⁄ Æ⁄√P√æÊflæ⁄·¤W
…e¤k´⁄ ÃO⁄–y»⁄´⁄fl≠ BM•⁄fl Æ⁄¬V⁄{—⁄fl~°•¤ß¡Ê. B•⁄fl »⁄flV⁄fl…´⁄ —⁄‰d´¤}⁄ΩO⁄  æÊ‡fi^⁄´Ê »⁄fl}⁄fl°
∫¤»⁄́ Êæ⁄fl ⁄́fl≠ ~fi¡¤ O⁄sÊV¤{—⁄fl»⁄ •⁄‰œoOÊ‡fi ⁄́»¤W•Ê. —¤W ∂M•⁄ •¤¬WM}⁄ ª ⁄́≠»¤W æÊ‡fi_—⁄ƒfl
»⁄flV⁄fl…VÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.
C »⁄flMs⁄ƒ•⁄∆« Æ⁄¬V⁄{—⁄∑ÊfiO¤•⁄ OÊƒ»⁄‚¥ —¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄fl≠ OÊ◊⁄VÊ OÊ‡s⁄≈¤W•Ê.

$ O¤ƒ∞¨O⁄ _}⁄√V⁄◊⁄́ ⁄fl≠ ¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl (Visualizing), Æ⁄√æÊ‡fiV⁄V⁄◊⁄ Æ⁄¬O⁄ƒ∞ Ế »⁄·¤s⁄fl»⁄‚¥•⁄fl.

$ »⁄—⁄fl°V⁄ÿV⁄‡ AÀ⁄æ⁄flV⁄ÿV⁄‡ ‘Ê‡—⁄ ¬fi~æ⁄fl∆« —⁄M∂M®⁄ O⁄∆∞—⁄fl»⁄‚¥•⁄fl.

$ »⁄—⁄fl°V⁄◊⁄ —¤»⁄·¤ ⁄́¿ DÆ⁄æÊ‡fiV⁄…ƒ«•Ê …ª ⁄́≠ DÆ⁄æÊ‡fiV⁄V⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flfl»⁄‚¥•⁄fl.

$ —⁄»⁄fl—Ê¿V⁄ÿV⁄‡ ±⁄d≈ÈV⁄ÿV⁄‡ (Puzzles) D}⁄°¡⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flfl»⁄‚¥•⁄fl.

$  ∫⁄¥√»⁄·¤O⁄ƒ∞´ÊV⁄◊⁄´⁄fl≠ ¡⁄‡Ø—⁄fl»⁄‚¥•⁄fl (Fantasizing)

$ DÆ⁄O⁄¡⁄y ‘¤V⁄‡ æ⁄flM}⁄√V⁄◊⁄́ ⁄fl≠ …´¤¿—⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄fl.

$ O⁄́ ⁄—⁄fl O¤yfl»⁄‚¥•⁄fl (Dreaming)

$ ª ⁄́≠»¤•⁄ æÊ‡fi ⁄́̂ ÊV⁄◊⁄fl.

»⁄fl Ế‡fi∫¤»⁄ »⁄flMs⁄ƒ (Attitudinal domain)

»⁄fl Ế‡fi∫¤»⁄V⁄◊⁄ƒ‡« »⁄·Ëƒ¿ ∑Ê‡fi®⁄́ Êæ⁄fl∆«æ⁄fl‡ @ÆÊfiP–}⁄ ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠ }⁄¡⁄fl»⁄‚¥•⁄fl …e¤ḱ ⁄
ÃO⁄–y•⁄ JM•⁄fl Æ⁄√®¤ ⁄́ V⁄fl¬æ⁄·¤W•Ê. AÀ⁄æ⁄flV⁄◊⁄́ ⁄‡≠ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄fl≠ —¤ æ⁄fl}⁄°VÊ‡ÿ“•⁄¡⁄‡
O⁄‡s¤ ffi»⁄́ ⁄•⁄ •⁄‰œoOÊ‡fi ⁄́O⁄‡Q —¤»⁄·¤fO⁄, »ÊÁæ⁄flP°O⁄ —⁄»⁄fl—Ê¿V⁄◊Ê‡M¶VÊ }⁄◊Êæ⁄flfl»⁄ ¨ƒfl…V⁄‡
@V⁄}⁄¿»¤•⁄ ∂•⁄≈¤»⁄zÊ DMm¤V⁄¶•⁄ß¡Ê …e¤k ⁄́ ÃO⁄–y¶M•⁄ ̈ }⁄¿ ffi»⁄́ ⁄OÊQ æ⁄·¤»⁄‚¥•Êfi Æ⁄√æÊ‡fid ⁄́
DMm¤V⁄fl»⁄‚¥•ÊM•⁄fl ‘Êfi◊⁄ƒfl —¤®⁄¥¿…ƒ«. …e¤ḱ ⁄•⁄∆« D ⁄́≠}⁄ Æ⁄•⁄…V⁄◊⁄́ ⁄fl≠ V⁄ÿ“•⁄¡⁄‡ O⁄‡s¤ •ÊÁ ⁄́M¶ ⁄́
—⁄»⁄fl—Ê¿V⁄◊⁄∆« ~fi¡¤ @»ÊÁe¤k¨O⁄ ̈ ƒfl»⁄́ ⁄fl≠ “ fiO⁄¬—⁄fl»⁄‚¥•⁄fl ́ ⁄»⁄flΩ∆« —⁄»Ê%fi —¤»⁄·¤ ⁄́¿. C …Œ⁄æ⁄fl•⁄∆«
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49

…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

JM•⁄́ Êfi A¡Ê‡fiØ —¤§́ ⁄•⁄∆«¡⁄fl»⁄‚¥•⁄fl C»⁄¡ÊVÊ @ ⁄́fl—⁄¬—⁄fl~° ∂M¶¡⁄fl»⁄ …e¤k ⁄́ ÃO⁄–y»ÊM∂fl•⁄¡⁄∆«
G¡⁄s⁄fl »⁄·¤~ƒ«. A•⁄ß¬M•⁄ »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl, »⁄·Ëƒ¿V⁄◊⁄fl, ~fi»⁄·¤% ⁄́ OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl »Ê‡•⁄≈¤•⁄
»⁄flMs⁄ƒV⁄◊⁄ —¤»⁄fl¢⁄¥¿% …O¤—⁄OÊQ —⁄M∂M©“•⁄ ̈ ƒfl…VÊ ∂¡⁄∑ÊfiO¤W•Ê.
C »⁄flMs⁄ƒ•⁄∆« J◊⁄Æ⁄s⁄∂‘⁄fl•¤•⁄ Y⁄lO⁄V⁄◊⁄fl:

$ »ÊÁe¤k̈ O⁄ e¤ḱ ⁄ »⁄fl}⁄fl° …e¤ḱ ⁄ ÃO⁄–yOÊQ —⁄M∂M©“ ‘Ê̂ ⁄fl` A—⁄P°•¤æ⁄flO⁄ ̈ ƒfl»⁄‚¥ DMm¤V⁄fl»⁄‚¥•⁄fl.

$ —⁄ M}⁄ —¤»⁄fl¢⁄¥¿%•⁄∆« ́ ⁄M∏OÊ.

$ »⁄fl ⁄́flŒ⁄¿ ∫¤»⁄́ ÊV⁄◊⁄́ ⁄fl≠ @¢⁄%»⁄·¤t VË¡⁄…—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%.

$ B}⁄¡⁄¡⁄ ̈ ƒfl»⁄‚¥ »⁄fl}⁄fl° æÊ‡fi ⁄̂́ ÊV⁄ÿVÊ —⁄M»Êfi•⁄́ Êæ⁄fl ⁄́fl≠ }Ê‡fi¬—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%.

$ —⁄ M}⁄ ∫¤»⁄́ ÊV⁄◊⁄́ ⁄fl≠ —⁄‰d´¤}⁄ΩO⁄»¤W Æ⁄√•⁄Ã%—⁄fl»⁄‚¥•⁄fl.

$ »ÊÁæ⁄flP°O⁄ »⁄·Ëƒ¿V⁄◊⁄∆« O¤æ⁄fl%O¤¡⁄y —⁄’}⁄ æÊ‡fi_“ ~fi»⁄·¤% ⁄́ OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl.

»⁄fl´Ê‡fi∫¤»⁄ »⁄flMs⁄ƒ•⁄ —¤»⁄fl¢⁄¥¿%V⁄◊⁄´⁄fl≠ ∑Ê◊Ê—⁄ƒfl OÊfi»⁄ƒ ∑Ê‡fi®⁄´ÊøflM•⁄ —¤®⁄¥¿…ƒ«.
—⁄»⁄·¤d•Ê‡M¶VÊ @•⁄¡⁄ƒ‡« —⁄‘⁄Æ¤qV⁄◊Ê‡M¶VÊ ‘¤V⁄‡ @®¤¿Æ⁄O⁄¡Ê‡M¶VÊ ∑Ê¡Êæ⁄flfl}¤° ⁄́sÊ—⁄fl»⁄
⁄̂lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄ ‘¤V⁄‡ —⁄∞Œ⁄̀»¤•⁄ V⁄fl¬æ⁄fl¨≠lflo @®¤¿Æ⁄O⁄¡⁄fl  J•⁄W—⁄fl»⁄ O⁄∆O¤ - ∑Ê‡fi®⁄́ ¤
⁄̂lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄ C »⁄·Ëƒ¿V⁄◊⁄́ ⁄fl≠ —¤ æ⁄flP°VÊ‡ÿ—⁄∑ÊfiO¤W•Ê. ÆÊ„√fieÊOÈo ̂ ⁄lfl»⁄nOÊ B•⁄OÊ‡QM•⁄fl

D•¤‘⁄¡⁄zÊæ⁄·¤W•Ê. B•⁄fl»⁄¡ÊVÊ O⁄sÊV¤{“•⁄ »ÊÁe¤k¨O⁄ »⁄fl Ế‡fi∫¤»⁄»⁄́ ⁄fl≠ ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
⁄̂l»⁄lflOÊV⁄◊⁄∆« J◊⁄Æ⁄t—⁄fl»⁄ »⁄fl‡ƒO⁄ »⁄·¤}⁄√»Êfi C »⁄flMs⁄ƒ•⁄ Æ⁄√V⁄~æ⁄fl ⁄́fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄ƒfl

‘¤V⁄‡ …O¤—⁄VÊ‡ÿ—⁄ƒfl —¤®⁄¥¿. »⁄fl´Ê‡fi∫¤»⁄ »⁄flMs⁄ƒ•⁄ —¤»⁄fl¢⁄¥¿%V⁄◊⁄´⁄fl≠ ∑Ê◊Ê—⁄ƒfl OÊfi»⁄ƒ
∑Ê‡fi®⁄́ Êøfl•⁄ —¤®⁄¥¿…ƒ«.

Æ¤√æÊ‡fiWO⁄ »⁄flMs⁄ƒ (Application domain)

¨}⁄¿ffi»⁄́ ⁄•⁄∆« Æ⁄√æÊ‡fiW—⁄ƒfl —¤®⁄¥¿»¤V⁄¶•⁄ß¡Ê »⁄flV⁄fl V⁄ÿ“•⁄ AÀ⁄æ⁄flV⁄◊⁄fl, Æ⁄√P√æÊflV⁄◊⁄fl
‘¤V⁄‡ »⁄·Ëƒ¿V⁄◊⁄fl, Gƒ«»⁄„ ̈ ¡⁄¢⁄%O⁄»ÊM•⁄fl ‘Êfi◊⁄∂‘⁄fl•⁄fl. ‘¤VÊ }⁄M}⁄√e¤ḱ ⁄¶M•⁄ •⁄‡¡⁄—⁄¬•⁄ …e¤ḱ ⁄
}⁄}⁄ V⁄ÿV⁄‡, AÀ⁄æ⁄flV⁄ÿV⁄‡ ̈ }⁄¿ffi»⁄́ ⁄•⁄∆« ‘Ê̂ ⁄fl` »⁄fl‘⁄}⁄  B¡⁄fl»⁄‚¥¶ƒ«. »⁄fl Ế‡fi∫¤»⁄ »⁄flMs⁄ƒ•⁄ ‘¤VÊ
…e¤k ⁄́OÊQ —⁄M∂M•⁄Æ⁄lo …^¤¡⁄V⁄◊⁄fl O⁄∆OÊæ⁄fl Æ¤√æÊ‡fiWO⁄ }⁄ƒ•⁄∆« GŒ⁄flo »⁄fl‘⁄}⁄ »⁄‚¥◊⁄Ÿ•¤ßW•⁄ß¡⁄‡
•ÊÁ ⁄́M¶ ⁄́ ∂•⁄flPVÊ —⁄M∂M®⁄Æ⁄lo•⁄ƒ«»¤•⁄¡Ê »⁄flV⁄fl…VÊ —⁄M∂M©“ @»⁄‚¥V⁄◊⁄fl ̈ Œ⁄∞ÒæÊ‡fidO⁄»¤V⁄fl»⁄‚¥•⁄fl.
Æ¤√æÊ‡fiWO⁄ »⁄flMs⁄ƒ•⁄ OÊƒ»⁄‚¥ Y⁄lO⁄V⁄◊⁄fl:

$ …e¤k ⁄́•⁄ AÀ⁄æ⁄flV⁄ÿVÊ D•¤‘⁄¡⁄zÊV⁄◊⁄́ ⁄fl≠ •ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•⁄∆«  ̈ ¬fiO⁄–zÊ»⁄·¤s⁄fl»⁄‚¥•⁄fl.

$ —¤æ⁄fl}⁄°VÊ‡ÿ“•⁄ AÀ⁄æ⁄flV⁄◊⁄´⁄fl≠ —¤»⁄fl¢⁄¥¿%V⁄◊⁄´⁄fl≠ •ÊÁ´⁄M¶´⁄ ffi»⁄´⁄•⁄∆« }⁄M}⁄√e¤k´⁄OÊQ
—⁄M∂M©“•⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄ƒfl DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl.

$ »⁄fl´Êæ⁄fl∆«¡⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄ÿVÊ —⁄M∂M©“•⁄ …e¤k´⁄ AÀ⁄æ⁄flV⁄◊⁄fl O⁄fl¬}⁄fl ~◊⁄fl»⁄ÿOÊ
DMm¤V⁄fl»⁄‚¥•⁄fl.
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∫Ë}⁄À¤—⁄°  X

$ •ÊÁ´⁄M¶´⁄ ffi»⁄´⁄•⁄∆« —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠ Æ⁄¬‘⁄¬—⁄fl»⁄‚¥•⁄OÊ‡fi—⁄Q¡⁄ …e¤k´⁄•⁄ Æ⁄√P√æÊflV⁄◊⁄´⁄fl≠
Æ⁄√æÊ‡fid ⁄́Æ⁄t—⁄∑ÊfiO⁄fl.

$ …e¤k ⁄́OÊQ —⁄M∂M©“•⁄ Y⁄l ẾV⁄◊⁄́ ⁄fl≠ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤s⁄fl»⁄ —¤»⁄fl¢⁄¥¿%.

$ A‘¤¡⁄, A¡Ê‡fiV⁄¿, ffi»⁄́ ⁄ O⁄√»⁄fl B}¤¿¶V⁄◊⁄∆« »ÊÁæ⁄flP°O⁄»¤W »ÊÁe¤k¨O⁄ ~fi»⁄·¤% ⁄́»⁄́ ⁄fl≠
OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl.

$ B}⁄¡⁄ …Œ⁄æ⁄flV⁄◊Ê‡M¶VÊ …e¤k ⁄́»⁄́ ⁄fl≠ —⁄MæÊ‡fif—⁄fl»⁄‚¥•⁄fl.

…e¤k ⁄́ O⁄∆OÊæ⁄fl …®¤ ⁄́
…e¤k´⁄ O⁄∆OÊæ⁄fl∆« …e¤k´⁄•⁄ …®¤´⁄»⁄´⁄‡≠ DÆ⁄æÊ‡fiW“•¤V⁄ »⁄·¤}⁄√ C V⁄fl¬V⁄◊⁄´⁄fl≠

—¤©—⁄∂‘⁄fl•⁄fl. …e¤k ⁄́ O⁄∆OÊæ⁄flfl Æ⁄√P√æ⁄·¤®¤¬}⁄»¤W¡⁄∑ÊfiO⁄fl. —⁄»⁄fl—Ê¿æ⁄fl Æ⁄¬‘¤¡⁄OÊQ æÊ‡fiV⁄¿»¤•⁄
»⁄·¤’~V⁄◊⁄́ ⁄fl≠ —⁄MV⁄√’—⁄fl»⁄‚¥•⁄fl, ƒª“•⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ—⁄fl»⁄‚¥•⁄fl, ̈ V⁄»⁄fl ⁄́OÊQ}⁄ƒÆ⁄‚¥»⁄‚¥•⁄fl }⁄ƒØ•⁄
¨»⁄fl ⁄́»⁄́ ⁄fl≠ Æ⁄¬Ãfi∆—⁄fl»⁄‚¥•⁄fl, @V⁄}⁄¿ —⁄M•⁄∫⁄%•⁄∆« Æ⁄√æÊ‡fiW—⁄fl»⁄‚¥•⁄fl »⁄flflM}¤•⁄ —¤»⁄fl¢⁄¥¿%V⁄◊⁄fl
…O¤—⁄‘Ê‡M•⁄ƒfl @V⁄}⁄¿»¤•⁄ ^⁄lfl»⁄nOÊV⁄◊⁄fl }⁄¡⁄V⁄~ OÊ‡fizÊV⁄◊⁄∆« ´⁄sÊæ⁄fl∑ÊfiO¤W•Ê.
¨R¡⁄}ÊæÊ‡M¶V⁄‡ —⁄‡O⁄–=Ω}ÊæÊ‡M¶V⁄‡ Æ⁄√æÊ‡fiV⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ AæÊ‡fif—⁄ƒfl Æ⁄√æÊ‡fiV⁄V⁄◊⁄∆«
HÆ⁄%s⁄ƒ‡ DÆ⁄O⁄¡⁄yV⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW—⁄ƒfl ¨…fl%—⁄ƒfl ‘¤V⁄‡ D}⁄°»⁄flVÊ‡ÿ—⁄ƒ‡
—⁄‡O⁄–=Ω}ÊæÊ‡M¶VÊ Æ⁄√O⁄‰~ ¨¬fiO⁄–zÊ ´⁄sÊ—⁄ƒ‡ ®¤¡¤◊⁄ @»⁄O¤À⁄V⁄◊⁄fl …e¤k´⁄ O⁄∆OÊ »⁄fl‡ƒO⁄
•Ê‡¡Êæ⁄fl∑ÊfiO⁄fl. —⁄fl}⁄fl°»⁄flfl}⁄°∆¨M•⁄ ƒª—⁄fl»⁄ »⁄—⁄fl°V⁄◊⁄́ ⁄fl≠ V⁄¬Œ⁄r Æ⁄√»⁄·¤y•⁄∆« DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.
…e¤k ⁄́ O⁄∆OÊæÊflM∂fl•⁄fl ¨}⁄¿ ffi»⁄́ ⁄•⁄ —⁄M•⁄∫⁄%V⁄ÿVÊ —⁄M∂M©“¡⁄∑ÊfiO⁄fl. @•⁄fl GM¶V⁄‡ }⁄¡⁄V⁄~
OÊ‡fizÊVÊ »⁄·¤}⁄√ “fi…fl}⁄»¤•⁄fl•⁄ƒ«. @•⁄O¤QW ‘Ê‡¡¤MV⁄y O⁄∆OÊV⁄‡ Æ¤√®¤ ⁄́¿ ¨fis⁄∑ÊfiO¤W•Ê.
Æ⁄√æÊ‡fiV⁄, ̈ ¬fiO⁄–zÊ, •⁄}¤°MÀ⁄V⁄◊⁄ —⁄MV⁄√‘⁄, •⁄}¤°MÀ⁄V⁄◊⁄ »¤¿S¤¿́ ⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄ DÆ⁄æÊ‡fiV⁄, ̈ »⁄·¤%y,
D}⁄°»⁄flÆ⁄t—⁄fl…OÊ, ¡⁄‡Æ⁄ O⁄ƒ∞ Ế »⁄·¤s⁄fl…OÊ, ‘Ê‡fi∆—⁄fl»⁄‚¥•⁄fl, »⁄W%fiO⁄¡⁄y, e¤k ⁄́•⁄ Æ⁄√æÊ‡fiV⁄,
@M•¤f—⁄fl»⁄‚¥•⁄fl, @◊Êæ⁄flfl»⁄‚¥•⁄fl, —⁄‰d´¤}⁄ΩO⁄ ¡⁄̂ ⁄́ Ê »⁄·¤s⁄fl»⁄‚¥•⁄fl ∫⁄¥√»⁄·¤O⁄ƒ∞ ẾV⁄◊⁄ ¡⁄‡ØfiO⁄¡⁄y,
Æ⁄√æÊ‡fiV⁄•⁄ æÊ‡fid Ế »⁄·¤s⁄fl»⁄‚¥•⁄fl, …ÀÊ«fiœ“ ̈ V⁄»⁄fl ⁄́OÊQ }⁄ƒflÆ⁄‚¥»⁄‚¥•⁄fl, —¤»⁄·¤ ⁄́¿ }⁄}⁄  ¡⁄‡ØfiO⁄¡⁄y,
Æ⁄√ÀÊ≠ OÊfi◊⁄fl»⁄‚¥•⁄fl »⁄flflM}¤•⁄ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄ƒfl æÊ‡fiV⁄¿»¤•⁄ »ÊÁ…®⁄¥¿¶M•⁄ O⁄‡t•⁄
⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ́ ⁄sÊ—⁄∑ÊfiO¤W•Ê.

O⁄∆O¤ Æ⁄√P√æÊfl
…e¤k ⁄́ O⁄∆OÊæ⁄fl Æ⁄√P√æ⁄·¤®¤¬}⁄»¤V⁄∑ÊfiOÊM•⁄fl ‘Êfi◊⁄fl»¤V⁄ OÊfi»⁄ƒ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ »⁄·¤}⁄√

»⁄·¤s⁄fl»⁄‚¥•⁄fl GM•¤V⁄∑¤¡⁄•⁄fl. Æ⁄√~æÊ‡M•⁄fl ̂ ⁄lfl»⁄nOÊV⁄‡ JM•⁄fl D•ÊßfiÀ⁄…¡⁄∑ÊfiO⁄fl. C D•ÊßfiÀ⁄OÊQ
»⁄flV⁄fl }⁄ƒflØ•Ê GM•⁄fl R_}⁄Æ⁄t—⁄∑ÊfiO⁄fl. ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ́ ⁄sÊ“ OÊ‡√fitfiO⁄¬—⁄fl»¤V⁄ D•ÊßfiÃ“•⁄
±⁄∆}¤MÀ⁄ “V⁄∑ÊfiOÊM¶ƒ«. JM•⁄fl O⁄∆O¤ ̂ ⁄lfl»⁄nOÊæ⁄flfl Æ⁄„~%æ⁄·¤V⁄fl»¤V⁄ }¤ ⁄́fl V⁄ÿ“•⁄flß H ẾM•⁄fl
~ÿæ⁄flƒfl »⁄flV⁄fl…VÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. B•⁄fl »⁄flflM•⁄fl»⁄¬•⁄ O⁄∆OÊVÊ »⁄flV⁄fl»⁄́ ⁄fl≠ Æ¤√Æ⁄°́ ¤V⁄fl»⁄M}Ê
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…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

»⁄·¤s⁄fl»⁄‚¥•⁄fl.
O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄ÿM•⁄ ƒª—⁄fl»⁄ Æ⁄‚¥¡¤»ÊV⁄◊⁄ A®¤¡⁄•⁄∆« ̈ V⁄»⁄fl ⁄́V⁄◊⁄́ ⁄fl≠ ¡⁄‡ØfiO⁄¬—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

ƒª—⁄fl»⁄ Æ⁄‚¥¡¤»ÊV⁄◊⁄fl »⁄fl}⁄fl° ¨V⁄»⁄fl ⁄́V⁄◊⁄́ ⁄fl≠ …»⁄flÀ¤%}⁄ΩO⁄»¤W »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ J◊⁄Æ⁄t—⁄∑ÊfiO⁄fl.
⁄́M}⁄¡⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ Æ⁄‚¥ ⁄́N »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ J◊⁄Æ⁄t—⁄fl»¤V⁄ }⁄Æ⁄‚̋ ∞V⁄ÿ•⁄ß¡Ê V⁄fl¡⁄fl~—⁄ƒfl »⁄fl}⁄fl°

@•⁄́ ⁄fl≠ —⁄¬Æ⁄t—⁄ƒfl @»⁄O¤À⁄ ƒª—⁄fl»⁄‚¥•⁄fl. D ⁄́≠}⁄ ∑Ë¶™O⁄ Ã—⁄fl°V⁄ÿM•⁄ O⁄‡t•⁄ …»⁄flÀÊ%VÊ J◊⁄Æ⁄t“•⁄
⁄́M}⁄¡⁄ ƒª“•⁄ AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ ∏s⁄∂‘⁄fl•⁄fl @¢⁄»¤ —Êfi¬—⁄∂‘⁄fl•⁄fl. }⁄¡⁄V⁄~æ⁄fl∆« Æ⁄√e¤Æ⁄√∫⁄fl}⁄ 

¬fi~æ⁄fl∆« …^¤¡⁄V⁄◊Êƒ«»⁄„ ́ ⁄sÊ•⁄fl »⁄fl}⁄fl° —⁄ }⁄M}⁄√ ̈ ∫⁄%æ⁄fl»¤W @•⁄¡⁄∆« Æ¤≈Ê‡XMs⁄¡Ê »⁄·¤}⁄√ @•⁄fl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

@®¤¿ØOÊæ⁄fl —⁄‘¤æ⁄fl¶M•⁄≈Ê‡fi, —⁄‘⁄Æ¤qV⁄◊Ê‡M¶W´⁄ ^⁄^Ê%øflM•⁄≈Ê‡fi ¨¬fiO⁄–z¤
⁄̂lfl»⁄nOÊV⁄ÿM•⁄≈Ê‡fi Æ⁄√æÊ‡fiV⁄•⁄∆« HÆ⁄%s⁄fl»⁄‚¥•⁄¬M•⁄≈Ê‡fi AÀ⁄æ⁄fl ¡⁄‡ØfiO⁄¡⁄y ́ ⁄sÊæ⁄flfl»⁄‚¥•⁄fl.

B•⁄¬M•⁄ »⁄flV⁄fl…VÊ ……®⁄ @ ⁄́fl∫⁄»⁄V⁄◊⁄fl ƒª—⁄∑ÊfiO⁄fl.

Æ⁄√æÊ‡fiV⁄ À¤≈Ê
—⁄ M}⁄ Æ⁄¬—⁄¡⁄¶M•⁄ ƒª—⁄fl»⁄ »⁄—⁄fl°V⁄◊⁄fl »⁄fl}⁄fl° DÆ⁄O⁄¡⁄yV⁄◊⁄ DÆ⁄æÊ‡fiV⁄V⁄◊⁄´⁄fl≠

Æ⁄sÊæ⁄flfl»⁄‚¥•⁄¡Ê‡M¶VÊ Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl DÆ⁄O⁄¡⁄yV⁄◊⁄ DÆ⁄æÊ‡fiV⁄V⁄◊⁄́ ⁄fl≠ »⁄flV⁄fl Æ⁄sÊæ⁄fl∑ÊfiO⁄fl.
…e¤k ⁄́ O⁄∆OÊæ⁄flfl Æ⁄¬—⁄¡⁄ ∂M©}⁄»¤V⁄fl»⁄‚¥•⁄¡Ê‡M¶VÊ Æ⁄√æÊ‡fiV⁄ À¤≈ÊVÊ —⁄M∂M©}⁄»¤W¡⁄∑ÊfiO⁄fl.

À¤≈Êæ⁄fl∆« Ã—⁄fl°∂•⁄™ »⁄fl}⁄fl° O⁄√»⁄fl∂•⁄™»¤•⁄ Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠ Æ⁄√}Ê¿fiO⁄»¤W ‘Êfi◊⁄∑ÊfiOÊM¶ƒ«
@ƒ«»Êfi? »⁄flV⁄fl }⁄æ⁄·¤¬—⁄fl»⁄ »⁄·¤•⁄¬V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ —Êfi¬“ Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl ⁄́fl≠
…Æ⁄‚¥∆fiO⁄¬—⁄∑ÊfiO⁄fl.  Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl∆«  »⁄flO⁄Q◊⁄ Æ¤}⁄√ OÊfi»⁄ƒ Ế‡fis⁄flV⁄¡⁄•⁄ßƒ«. DÆ⁄O⁄¡⁄yV⁄◊⁄fl
»⁄fl}⁄fl° ¡¤—¤æ⁄fl¨O⁄ »⁄—⁄fl°V⁄◊⁄́ ⁄fl≠ e¤V⁄√}ÊøflM•⁄ DÆ⁄æÊ‡fiW—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%»⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl Æ⁄sÊæ⁄fl∑ÊfiO⁄fl.
A•⁄ß¬M•⁄ @V⁄}⁄¿…¡⁄fl»⁄ —⁄MSÊ¿æ⁄fl∆« »⁄fl}⁄fl° Æ⁄√»⁄·¤y•⁄∆«  DÆ⁄O⁄¡⁄yV⁄◊⁄fl, Æ⁄•¤¢⁄%V⁄◊⁄fl ‘¤V⁄‡
»⁄·¤•⁄¬V⁄◊⁄fl Æ⁄√æÊ‡fiV⁄À¤≈Êæ⁄fl∆« ƒ∫⁄¥¿…¡⁄∑ÊfiO⁄fl. »⁄flO⁄QÿVÊ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ AæÊflQ»⁄·¤s⁄fl»⁄ ‘¤V⁄‡
DÆ⁄æÊ‡fiW—⁄fl»⁄ @»⁄O¤À⁄ “V⁄∑ÊfiO⁄fl. G≈¤« …e¤k´⁄ @®¤¿Æ⁄O⁄¬V⁄‡ Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl´⁄fl≠
DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ —¤ }⁄M}⁄√=¿»⁄́ ⁄fl≠  ̈ fis⁄∑ÊfiO⁄fl. DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° Æ⁄•¤¢⁄%V⁄◊⁄́ ⁄fl≠ »⁄W%fiO⁄¬“
O¤V⁄•⁄∆« @•⁄¡⁄ ‘Ê—⁄¡⁄́ ⁄fl≠ ∂¡Ê•⁄fl @Mn“s⁄∑ÊfiO⁄fl. }⁄¡⁄V⁄~æ⁄flfl Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄·¤Wæ⁄fl‡ Æ⁄√æÊ‡fiV⁄
À¤≈Êæ⁄flfl }⁄¡⁄V⁄~æ⁄·¤Wæ⁄fl‡ ∂•⁄≈¤V⁄∑ÊfiO⁄fl.

…e¤k ⁄́ V⁄√M¢¤ƒæ⁄fl
Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄flM}Ê Æ¤√®¤ ⁄́¿…¡⁄fl»⁄‚¥•¤W•Ê …e¤k ⁄́ »¤ ⁄̂́ ⁄ À¤≈Ê.  ‘Ê̂ ¤`W ∫¤Œ¤ O⁄∆OÊVÊ

»⁄·¤}⁄√ »¤ ⁄̂́ ⁄ À¤≈Êæ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. …e¤k ⁄́ »⁄ƒæ⁄flOÊQ —⁄M∂M©“  ®¤¡¤◊⁄ Æ⁄‚¥—⁄°O⁄V⁄◊⁄fl
BM•⁄fl ƒ∫⁄¥¿…»Ê. …e¤k ⁄́ O⁄∆OÊVÊ Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤V⁄fl»⁄ ¬fi~æ⁄fl∆«  Æ⁄‚¥—⁄°O⁄V⁄◊⁄́ ⁄fl≠  —⁄MV⁄√’“ À¤≈¤
»¤ ⁄́̂ ⁄ À¤≈Êæ⁄fl∆« JM•⁄fl Æ⁄√}Ê¿fiO⁄ …∫¤V⁄»⁄́ ⁄fl≠ }Ê¡Êæ⁄fl∑ÊfiO⁄fl.  Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄ ∫¤V⁄V⁄ÿVÊ —⁄M∂M©“•⁄
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∫Ë}⁄À¤—⁄°  X

@©O⁄ K•⁄fl»⁄ —¤»⁄·¤W√V⁄◊⁄‡, »⁄·¤“O⁄V⁄◊⁄fl, K¶ ⁄́ nÆ⁄∞{V⁄◊⁄fl }⁄¡⁄V⁄~æ⁄fl K•⁄fl»⁄ »⁄fl‡≈Êæ⁄fl∆«
—⁄dflgVÊ‡ÿ—⁄∂‘⁄fl•⁄fl. »⁄flV⁄fl… ⁄́ K¶ ⁄́ ‘⁄»¤¿—⁄»⁄́ ⁄fl≠ …e¤k ⁄́ …∫¤V⁄O⁄‡Q …—⁄°¬—⁄∑ÊfiO¤W•Ê.

…e¤k ⁄́ —⁄MY⁄
}⁄¡⁄V⁄~æ⁄fl∆« d¡⁄V⁄fl»⁄ ⁄̂lfl»⁄nOÊV⁄ÿVÊ —⁄M∂M©“ »⁄flV⁄fl ¨…fl%“•⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl e¤V⁄‰~

»⁄fl‡t—⁄fl»⁄ —¤»⁄flW√V⁄◊⁄fl, —Ê…fl´¤¡È ÆÊfiÆ⁄¡ÈV⁄◊⁄fl, ÆÊ„√fieÊOÈo »⁄¡⁄¶V⁄◊⁄fl, Æ⁄√æÊ‡fiV⁄V⁄◊⁄fl
»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄flMt—⁄∆¡⁄fl»⁄ »Êfi¶OÊæ⁄·¤W …e¤k ⁄́ —⁄MY⁄ ∂•⁄≈¤V⁄∑ÊfiO⁄fl. ‘Ê̂ ¤`W …e¤k ⁄́
—⁄MY⁄»⁄ …e¤k ⁄́ »Êflfi◊⁄»⁄́ ⁄fl≠ D•ÊßfiÀ⁄»¤WlfloOÊ‡Ms⁄fl O¤æ⁄fl%»Ê—⁄V⁄fl»⁄‚¥•⁄fl. B•⁄́ ⁄fl≠ ∂•⁄≈¤øfl“
»⁄flO⁄Q◊⁄∆« …e¤k ⁄́•⁄ @ª¡⁄fl_æ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄fl»⁄ »⁄·¤®⁄¥¿»⁄fl»¤W …e¤k ⁄́ —⁄MY⁄»⁄́ ⁄fl≠ ∂•⁄≈¤øfl—⁄∑ÊfiO⁄fl.
d‡´È ~MV⁄ÿ ⁄́∆«æÊflfi @ª¡⁄fl_æ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄fl»⁄ »⁄·¤®⁄¥¿»⁄fl»¤W …e¤ḱ ⁄ —⁄MY⁄»⁄́ ⁄fl≠ ∂•⁄≈¤øfl—⁄∑ÊfiO⁄fl.
d‡´È ~MV⁄ÿ´⁄∆«æÊflfi …e¤k´⁄ —⁄MY⁄•⁄ ^⁄lfl»⁄nOÊV⁄◊⁄´⁄fl≠ A¡⁄Mª“ JM•⁄fl »⁄Œ⁄%PQ¡⁄fl»⁄
æÊ‡fid´Êæ⁄fl´⁄fl≠ »⁄·¤s⁄∑ÊfiO⁄fl. »⁄Œ⁄%•⁄ OÊ‡´Êæ⁄fl∆« »⁄flO⁄Q◊⁄fl }⁄æ⁄·¤¬“•⁄ D}⁄∞´⁄≠V⁄◊⁄´⁄fl≠
Æ⁄√•⁄Ã%—⁄fl»⁄‚¥•⁄O¤QW JM•⁄fl …e¤k ⁄́  »Êflfi◊⁄»⁄́ ⁄fl≠ AæÊ‡fif—⁄∑ÊfiO⁄fl. …e¤k ⁄́ O⁄∆OÊVÊ —⁄M∂M©“•⁄
¶´¤ ⁄̂¡⁄zÊV⁄◊⁄fl, —⁄MÆ⁄́ ⁄‡Ωƒ »⁄¿P°V⁄ÿM•⁄ }⁄¡⁄V⁄~ ⁄́sÊ—⁄fl»⁄‚¥•⁄fl. —Ê…fl´¤¡⁄V⁄◊⁄fl »Ê‡•⁄≈¤•⁄ @ ẾfiO⁄
—¤®⁄¥¿}ÊV⁄◊⁄fl …e¤k ⁄́ —⁄MY⁄•⁄  »⁄flflM¶»Ê.

nfi ⁄̂¡È mÊOÈ”>o
nfi^⁄¡ÈmÊOÈ”>o GM∂fl•⁄fl @®¤¿ØOÊæ⁄fl •ÊÁ´⁄M¶´⁄ æÊ‡fid´ÊVÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ »⁄·¤s⁄fl»⁄‚¥•⁄OÊQ @V⁄}⁄¿»¤•⁄ —⁄‡ ⁄̂́ ÊV⁄◊⁄́ ⁄fl≠ ¨fis⁄fl»⁄, ‘Ê_` ⁄́
»⁄·¤’~V⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flƒfl ‘¤V⁄fl —⁄MV⁄√’—⁄ƒfl @®¤¿ØOÊæ⁄fl ⁄́fl≠ ÆÊ√fi¡ÊfiØ—⁄fl»⁄ »⁄fl}⁄fl° @®¤¿ØOÊVÊ
@V⁄}⁄¿»¤•⁄ ‘Ê^⁄fl`»⁄¬ »⁄·¤’~æ⁄fl´⁄fl≠ ¨fis⁄fl»⁄M}⁄‘⁄•¤ßW¡⁄∑ÊfiO⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ ^⁄lfl»⁄nOÊV⁄◊⁄fl,
»⁄flflM•⁄fl»⁄¬•⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ »⁄·¤•⁄¬V⁄◊⁄fl, …¨»⁄flæ⁄fl }⁄M}⁄√V⁄◊⁄fl, GM∏»⁄‚¥V⁄◊⁄∆«
@®¤¿ØOÊVÊ   @M}⁄¡È•⁄‰œoæ⁄fl ⁄́fl≠ ̈ fis⁄fl»⁄‚¥•⁄fl GM∏»⁄‚¥V⁄◊⁄∆« nfi ⁄̂¡È mÊOÈ”>o »⁄fl‘⁄}⁄ …•Ê.

»⁄flfl ⁄́fl≠t
Æ⁄√~æÊ‡M•⁄fl æ⁄fl‡¨nV⁄‡ »⁄flfl ⁄́fl≠tæ⁄fl ⁄́fl≠ ̈ fis⁄≈¤W•Ê. A Æ¤p⁄∫¤V⁄»⁄‚¥ D•ÊßfiÃ—⁄fl»⁄ Æ⁄√®¤ ⁄́

AÀ⁄æ⁄flV⁄◊⁄fl, »⁄flO⁄Q◊⁄∆« …O¤—⁄VÊ‡◊⁄Ÿ∑ÊfiO¤•⁄ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄fl ¡⁄‡Æ⁄‚¥VÊ‡◊⁄Ÿ∑ÊfiO¤•⁄ »⁄·Ëƒ¿V⁄◊⁄fl,
»⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl, …Œ⁄æ⁄fl•⁄ —¤»⁄·¤fO⁄ Æ¤√®¤ ⁄́¿ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄flfl ⁄́fl≠tæ⁄fl∆« —⁄‡_—⁄≈¤W•Ê.
»⁄flfl ⁄́fl≠tæ⁄flfl Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄PQ¡⁄fl»⁄ ∑¤WƒflV⁄◊¤W»Ê.

æ⁄fl‡¨mÈ ±Ê¥√fiM
…e¤ḱ ⁄•⁄ Æ⁄√®¤ ⁄́ …Œ⁄æ⁄flV⁄ÿVÊ —⁄M∂M©“•⁄M}Ê Æ⁄√~æÊ‡M•⁄fl æ⁄fl‡¨mÈ ±Ê¥√fiM }⁄æ⁄·¤¬—⁄≈¤W•Ê.
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…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

æ⁄fl‡¨mÈ ±Ê¥√fiM ⁄́∆« »⁄fl‡¡⁄fl ∫¤V⁄V⁄ÿ»Ê. O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ V⁄ÿ—⁄∑ÊfiO¤•⁄ æ⁄·¤»⁄ æ⁄·¤»⁄ Æ⁄√P√æ⁄·¤
—¤»⁄fl¢⁄¥¿%V⁄◊⁄fl …O¤—⁄VÊ‡◊⁄Ÿ∑ÊfiO⁄fl GM∂ …^¤¡⁄V⁄◊⁄fl »Ê‡•⁄ƒ ∫¤V⁄•⁄∆«»Ê. G¡⁄s⁄́ Êfi ∫¤V⁄•⁄∆« O⁄∆O¤
^⁄lfl»⁄nOÊV⁄◊⁄´⁄fl≠ —⁄‡_—⁄≈¤W•Ê. OÊ‡´Êæ⁄fl ∫¤V⁄•⁄∆« C æ⁄fl‡¨mÈ´⁄∆« V⁄ÿ—⁄∑ÊfiO¤•⁄ O⁄∆O¤
—¤®⁄́ ÊV⁄◊⁄́ ⁄fl≠ OÊ‡s⁄≈¤W•Ê. Æ⁄√~æÊ‡M•⁄fl æ⁄fl‡¨mÈV⁄‡ @V⁄}⁄¿»¤•⁄ —⁄»⁄flæ⁄fl»⁄́ ⁄fl≠ —⁄‡_—⁄≈¤W•Ê.
Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄…¡⁄fl»⁄ O⁄∆O¤ —¤®⁄́ ÊV⁄◊⁄́ ⁄‡≠ …e¤k ⁄́•⁄ AÀ⁄æ⁄flV⁄◊⁄́ ⁄‡≠ —Êfi¬“ »⁄fl‡¡Ê‡fi ́ ¤≈Ê‡Qfi
»Ê‡s⁄‡¿≈ÈV⁄◊¤W »⁄W%fiO⁄¬—⁄≈¤W•Ê.

æ⁄fl‡¨mÈ ⁄́ O⁄sÊVÊ
æ⁄fl‡¨mÈV⁄◊⁄´⁄fl≠ »Ê‡s⁄‡¿≈ÈV⁄◊¤W …∫⁄f“ O⁄√…flfiO⁄¬—⁄≈¤W•Ê. ∑ÊfiO¤W ∂¡⁄∂‘⁄fl•¤•⁄

—⁄»⁄flæ⁄fl»⁄́ ⁄fl≠ —⁄‡_—⁄≈¤W•Ê. @V⁄}⁄¿…¡⁄fl»⁄ —¤»⁄flW√V⁄◊⁄́ ⁄fl≠ Æ⁄√~æÊ‡M•⁄fl »Ê‡s⁄fl¿≈È ⁄́ A¡⁄M∫⁄•⁄∆«
OÊ‡no¡⁄fl»⁄‚¥•⁄¬M•⁄ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄flflM_}⁄»¤W —⁄dflgVÊ‡ÿ—⁄ƒfl —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl. Æ¤p⁄∫¤V⁄•⁄∆«
⁄̂lfl»⁄nOÊV⁄◊⁄ …»⁄¡⁄zÊV⁄◊⁄́ ⁄fl≠ A»⁄À⁄¿O⁄»¤•⁄ —⁄‡ ⁄́̂ ÊV⁄◊⁄́ ⁄‡≠ ̈ fit¡⁄fl»⁄‚¥•⁄¬M•⁄ @•⁄́ ⁄fl≠ Æ⁄‚¥ ⁄́N nfi ⁄̂¡È

mÊOÈ”>o ⁄́∆« A»⁄~%—⁄∑ÊfiO¤•⁄ @V⁄}⁄¿…ƒ«. A•⁄fl•⁄¬M•⁄ Æ⁄√}Ê¿fiO⁄»¤W V⁄»⁄fl¨—⁄∑ÊfiO¤•⁄ …^¤¡⁄V⁄◊⁄fl,
…»⁄¡⁄zÊæ⁄fl @V⁄}⁄¿…¡⁄fl»⁄ @MÀ⁄V⁄◊⁄fl, ‘Ê̂ ⁄fl`»⁄¬ O⁄∆O¤ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ —⁄»⁄flV⁄√»¤W —⁄‡_—⁄fl»⁄‚¥•⁄fl C
Æ¤p⁄∫¤V⁄•⁄ D•ÊßfiÀ⁄»¤W•Ê. Æ¤p⁄∫¤V⁄•⁄ OÊ‡ Ếæ⁄fl∆« ¨fis⁄fl¡⁄»⁄ »⁄flflM•⁄fl»⁄¬•⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠
OÊ‡ Ếæ⁄fl»⁄¡ÊVÊ Bs⁄•Ê Aæ⁄·¤ Æ¤p⁄•⁄ —⁄M•⁄∫⁄%•⁄≈Ê«fi »⁄·¤tOÊ‡Ms⁄fl »⁄flflM•⁄fl»⁄¬æ⁄fl∑ÊfiO⁄fl. JM•⁄fl
æ⁄fl‡¨mÈ ⁄́ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl Æ⁄„~%æ⁄·¤V⁄fl»¤V⁄ »⁄flflM•⁄fl»⁄¬•⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄‡ Æ⁄„~%æ⁄·¤V⁄∑ÊfiO⁄fl.
B•⁄OÊQ @V⁄}⁄¿»¤•⁄ ̈ •Ê%fiÀ⁄V⁄◊⁄́ ⁄fl≠ Aæ⁄·¤ ∫¤V⁄•⁄∆« —⁄»⁄·¤´¤M}⁄¡⁄»¤W ̈ fis⁄≈¤W•Ê. Æ¤p⁄∫¤V⁄•⁄∆«
—⁄‡_“¡⁄fl»⁄ I.“.n. —¤®⁄¥¿}ÊV⁄◊⁄fl, ¨»⁄%’—⁄ƒfl @V⁄}⁄¿»¤•⁄ …»⁄¡⁄zÊV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ nfi ⁄̂¡È
mÊOÈ”>o ⁄́∆« ̈ fis⁄≈¤W•Ê.

»⁄·Ëƒ¿»⁄·¤Æ⁄´⁄
O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ±⁄ƒÆ⁄√•⁄»¤W ̈ »⁄%’—⁄fl»⁄‚¥•⁄¡⁄∆« »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄PQ¡⁄fl»⁄ Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠

Æ⁄√}Ê¿fiO⁄»¤W ‘Êfi◊⁄∑ÊfiOÊM¶ƒ«. Æ⁄√~æÊ‡M•⁄fl »Ê‡s⁄‡¿≈È ⁄́∆«æ⁄fl‡ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ J◊⁄Æ⁄t—⁄∑ÊfiO¤•⁄
Æ⁄√®¤ ⁄́ ⁄̂lfl»⁄nOÊV⁄◊⁄fl, D}⁄∞ ⁄́≠V⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄ —⁄‡ ⁄̂́ ÊV⁄◊⁄́ ⁄fl≠ nfi ⁄̂¡È mÊP”>o ⁄́∆« OÊ‡s⁄≈¤W•Ê.
@•⁄́ ⁄fl≠ »⁄·¤}⁄√ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ J◊⁄Æ⁄t—⁄∑ÊfiO⁄fl GM∂fl•⁄fl B•⁄¡⁄ @¢⁄%»⁄ƒ«. ̈ ¡⁄M}⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ
—⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄ »⁄OÈ%ÃfimÈV⁄◊⁄fl —⁄ æ⁄flM »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ —¤»⁄flW√V⁄◊⁄fl, Æ⁄¡⁄—⁄∞¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
—¤»⁄flW√V⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ —⁄ }⁄N }⁄æ⁄·¤¬—⁄∑ÊfiO¤W•Ê. OÊƒ»⁄‚¥ »⁄·¤•⁄¬V⁄◊⁄́ ⁄fl≠ nfi ⁄̂¡È mÊP”>o ⁄́∆«
¨fis⁄≈¤W•Ê. nfi ⁄̂¡È mÊP”>ó ⁄∆« ̈ fit•⁄ ‘Ê̂ ⁄fl`»⁄¬ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ Æ¤p⁄∫¤V⁄•⁄ OÊ‡ Ếæ⁄fl∆« ̈ fit¡⁄fl»⁄
»⁄flflM•⁄fl»⁄¬•⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl, @®¤¿Æ⁄O⁄¡⁄ @¬…VÊ »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ l»⁄·È% »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ
Æ⁄¬V⁄{—⁄∑ÊfiO¤Wƒ«.
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∫Ë}⁄À¤—⁄°  X

…e¤k ⁄́ Æ¤p⁄Æ⁄‚¥—⁄°O⁄
O⁄∆OÊæ⁄fl ⁄́fl≠ —¤®⁄¥¿»¤W—⁄fl»⁄‚¥•⁄¡⁄∆« Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ¤}⁄√ ∂‘⁄◊⁄ Æ⁄√®¤ ⁄́»¤•⁄fl•¤W•Ê.  @®¤¿Æ⁄O⁄¬VÊ,

¡⁄O⁄–O⁄¬VÊ —⁄‘¤æ⁄flO⁄»¤•⁄fl•¤•⁄¡⁄‡ B•⁄́ ⁄fl≠ »⁄flflR¿»¤W »⁄flO⁄Q◊⁄́ ⁄fl≠ D•ÊßfiÃ“ }⁄æ⁄·¤¬—⁄≈¤W•Ê.
…e¤k ⁄́ Æ¤p⁄Æ⁄‚¥—⁄°O⁄V⁄◊⁄fl ⁄̂lfl»⁄nOÊV⁄ÿVÊ J}⁄fl°  ¨fis⁄fl»⁄»⁄‚¥V⁄◊¤W¡⁄∑ÊfiO⁄fl. »⁄flV⁄fl…VÊ —⁄ }⁄N »⁄·¤s⁄ƒfl
—¤®⁄¥¿…¡⁄fl»⁄ ‘¤V⁄‡ @®¤¿ØOÊæ⁄fl —⁄‘¤æ⁄fl¶M•⁄ »⁄·¤s⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ @ ẾfiO⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠
Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ¨fis⁄≈¤W•Ê. OÊ◊⁄VÊ ‘Êfiÿ¡⁄fl»⁄ …^¤¡⁄V⁄◊⁄´⁄fl≠ Æ⁄¬V⁄{“ C Æ¤p⁄ Æ⁄‚¥—⁄°O⁄»⁄´⁄fl≠
}⁄æ⁄·¤¬—⁄≈¤W•Ê.
l ÆÊÓ»⁄fl¬øflM•⁄ ‘ÊÁæ⁄fl¡È  —ÊO⁄Ms⁄¬»⁄¡ÊVÊ …e¤k ⁄́ AÀ⁄æ⁄flV⁄◊⁄ »⁄flflM•⁄fl»⁄¬OÊ »⁄fl}⁄fl° @•⁄¡⁄

∑Ê◊⁄»⁄{VÊæ⁄fl ⁄́fl≠ S¤}⁄¬Æ⁄t“OÊ‡Ms⁄fl “≈Ê∂—È }⁄æ⁄·¤¬—⁄≈¤W•Ê.
l Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄•⁄∆«æ⁄fl‡ —¤®⁄¥¿»¤•⁄Œ⁄flo O⁄sÊV⁄◊⁄∆« —¤»⁄·¤fO⁄ —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠

Æ⁄√—¤°Ø—⁄≈¤W•Ê. (D•¤ : ffi»⁄dƒ, ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄fl)
l Æ⁄√O⁄‰~ —Ê≠fi’ »⁄fl Ế‡fi∫¤»⁄ »⁄fl}⁄fl° A¡Ê‡fiV⁄¿O⁄¡⁄ @∫¤¿—⁄V⁄◊⁄́ ⁄fl≠ ∑Ê◊Ê—⁄fl»⁄‚¥•⁄OÊQ J}⁄fl° ̈ fis⁄≈¤W•Ê.

(D•¤ : ¡Ê‡fiV⁄V⁄◊⁄́ ⁄fl≠ •⁄‡¡⁄…¬—Ê‡fiy - D}⁄°»⁄fl A¡Ê‡fiV⁄¿ @∫¤¿—⁄V⁄◊⁄fl, À⁄fl_}⁄  @∫¤¿—⁄V⁄◊⁄fl)
l Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄O⁄‡Q —⁄ }⁄M}⁄√»¤•⁄ @“°}⁄ »⁄́ ⁄fl≠ R_}⁄Æ⁄t—⁄≈¤W•Ê. Æ¤p⁄∫¤V⁄•⁄∆«

@V⁄}⁄¿»¤•⁄ ⁄̂̂ ¤% —⁄‡ ⁄̂O⁄V⁄◊⁄fl, »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄•⁄ —¤®⁄¥¿}ÊV⁄◊⁄fl, ⁄̂lfl»⁄nO¤ ¨•Ê%fiÀ⁄V⁄◊⁄fl,
OÊ‡√fitfiO⁄¡⁄y»⁄́ ⁄fl≠ OÊ‡s⁄≈¤W•Ê. æ⁄fl¢¤ —⁄»⁄flæ⁄fl•⁄∆« »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ @V⁄}⁄¿…¡⁄fl»⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠
»⁄fl}⁄fl° ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ —Êfi¬—⁄≈¤W•Ê.

l »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄OÊQ @V⁄}⁄¿…¡⁄fl»⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ —Êfi¬—⁄≈¤W•Ê.
l Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄OÊQ —⁄M∂M©“•⁄ ‘Ê_` ⁄́ »⁄·¤’~V⁄◊⁄fl, …e¤k ⁄́ O⁄fl¬}¤•⁄ nÆ⁄∞{V⁄◊⁄fl

GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ —Êfi¬—⁄≈¤W•Ê. ‘Ê_`´⁄ —⁄MÀÊ‡fi®⁄´ÊVÊ »⁄fl}⁄fl° ~◊⁄fl»⁄ÿOÊVÊ @»⁄O¤À⁄V⁄◊⁄´⁄fl≠
¨fis⁄≈¤W•Ê.

l ≤fi≈Èu n√ÆÈ, ÆÊ„√fieÊOÈo, —Ê…fl´¤¡È, —⁄M»¤•⁄, —⁄M•⁄À⁄% ⁄́ »Ê‡•⁄≈¤•⁄ …ª ⁄́≠ …®¤ ⁄́V⁄◊⁄́ ⁄fl≠
∂◊⁄“OÊ‡◊⁄Ÿ≈¤W•Ê.

l Æ¤p⁄∫¤V⁄•⁄ OÊ‡ Ếæ⁄fl∆« »⁄flV⁄fl… ⁄́ O⁄∆O¤ —¤®⁄́ Êæ⁄fl ⁄́fl≠ OÊ‡s⁄≈¤W•Ê. »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄PQ¡⁄fl»⁄
OÊƒ»⁄‚¥ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ̈ fis⁄≈¤W•Ê. »⁄flflM•⁄fl»⁄¬•⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ̈ •Ê%fiÃ—⁄≈¤W•Ê.

l »⁄·Ëƒ¿»⁄·¤Æ⁄´⁄PQ¡⁄fl»⁄ ^⁄lfl»⁄nOÊV⁄◊⁄∆« "∂‘⁄fl AæÊflQæ⁄fl Æ⁄√ÀÊ≠V⁄◊⁄fl' AÀ⁄æ⁄fl V⁄√‘⁄yOÊQ
DÆ⁄æÊ‡fiW—⁄ƒ∞s⁄∑ÊfiO⁄fl. @»⁄‚¥ OÊfi»⁄ƒ ́ Ế ⁄Æ⁄‚¥ À⁄P°æ⁄fl ⁄́fl≠ Æ⁄¬fiP–—⁄fl»⁄‚¥•⁄PQ¡⁄fl»⁄»⁄‚¥V⁄◊⁄ƒ«.

l »⁄flV⁄fl… ⁄́ O⁄∆O¤ ̂ ⁄lfl»⁄nOÊVÊ —⁄M∂M©“•⁄ G≈¤« •¤R≈ÊV⁄◊⁄fl …e¤k ⁄́ Æ⁄‚¥—⁄°O⁄•⁄∆« B¡⁄∑ÊfiO⁄fl.
’fiW•⁄ßƒ‡ Æ⁄√~æÊ‡M•⁄‡ ̂ ⁄lfl»⁄nOÊæÊ‡M¶VÊ …e¤k ⁄́ Æ⁄‚¥—⁄°O⁄•⁄∆« •¤R∆—⁄∑ÊfiO¤•⁄ Æ⁄√®¤ ⁄́
»⁄·¤’~V⁄◊⁄ —⁄‡ ⁄́̂ ÊV⁄◊⁄́ ⁄fl≠ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ̈ fis⁄≈¤W•Ê.

l »⁄flV⁄fl…VÊ ́ Êfi¡⁄»¤W @¢Ê%Á—⁄ƒfl O⁄Œ⁄o…¡⁄fl»⁄ …e¤ḱ ⁄•⁄ AÀ⁄æ⁄flV⁄ÿVÊ ‘Ê_`́ ⁄ —⁄∞Œ⁄o}Êæ⁄fl ⁄́fl≠ ̈ fis⁄ƒfl
I.“.n. —¤®⁄¥¿}Êæ⁄fl ⁄́fl≠ V⁄¬Œ⁄r Æ⁄√»⁄·¤y•⁄∆« DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl. Edubuntu - School
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…e¤k ⁄́ O⁄∆OÊæ⁄fl —⁄…flfiÆ⁄́ ⁄

Resource - ´⁄∆«¡⁄fl»⁄ …Œ⁄æ⁄flV⁄◊⁄ —⁄‡^⁄´Êæ⁄fl´⁄fl≠ Æ⁄√~æÊ‡M•⁄fl Æ¤p⁄∫¤V⁄•⁄ d}Êæ⁄fl∆«
OÊ‡s⁄≈¤W•Ê.

l »⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿V⁄◊⁄fl »⁄fl}⁄fl° »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl D}⁄°»⁄flVÊ‡◊⁄Ÿƒfl }⁄¡⁄V⁄~V⁄◊⁄∆« ±⁄ƒÆ⁄√•⁄»¤•⁄
⁄̂̂ Ê%V⁄◊⁄fl ⁄́sÊæ⁄fl∑ÊfiO¤W•Ê. B•⁄PQ¡⁄fl»⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄fl »⁄fl}⁄fl° Æ⁄√ÀÊ≠V⁄ƒ ⁄́fl≠ Æ¤p⁄∫¤V⁄•⁄∆«

∂◊⁄“OÊ‡◊⁄Ÿ≈¤W•Ê.
D•¤ : AO¤À⁄•⁄ ́ Ê¡⁄ÿ´¤lV⁄◊⁄fl, ∏fid•Ê‡◊⁄W ⁄́ ffi»⁄, ffi»⁄ »ÊÁ…®⁄¥¿)

l ffi»⁄´⁄ OËÀ⁄ƒ¿…O¤—⁄O¤QW }⁄¡⁄∑Êfi~V⁄◊⁄fl, —⁄‡^⁄´ÊV⁄◊⁄fl, GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ Æ¤p⁄∫¤V⁄V⁄◊⁄∆«
—Êfi¬—⁄≈¤W•Ê.

D•¤ : »⁄fl◊ÊV¤ƒ•⁄ …Æ⁄}⁄fl°V⁄ÿM•⁄ ¡⁄O⁄–zÊ Æ⁄sÊæ⁄flfl»⁄‚¥•⁄fl.
Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ —⁄¬æ⁄·¤•⁄ ∂◊⁄OÊæ⁄fl´⁄fl≠ R_}⁄Æ⁄t—⁄fl»⁄‚¥•⁄fl, »ÊÁ…®⁄¥¿»⁄flæ⁄fl»¤•⁄ O⁄∆O¤

⁄̂lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ ¨fis⁄fl»⁄‚¥•⁄‡, Æ¤√•ÊfiÃO⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄‡ —⁄‘⁄@®¤¿Æ⁄O⁄¡⁄
—⁄‘¤æ⁄fl»⁄́ ⁄fl≠ Æ⁄sÊæ⁄flfl»⁄‚¥•Ê‡fi »⁄flflM}¤•⁄ B}⁄¡⁄ —¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ ∂◊⁄“OÊ‡◊⁄flŸ»⁄‚¥•⁄¬M•⁄ ∑Ê‡fi®⁄́ ¤
⁄̂lfl»⁄nOÊV⁄◊⁄fl —¤¢⁄%O⁄»¤V⁄fl»⁄‚¥•⁄fl.

•ÊÁ ⁄́M¶ ⁄́ æÊ‡fid Ế
@®¤¿Æ⁄O⁄¡⁄ …»⁄¡⁄»¤•⁄ æÊ‡fid ẾøflM•⁄ »⁄·¤}⁄√ Æ⁄p⁄¿O⁄√»⁄fl»⁄́ ⁄fl≠ ±⁄ƒÆ⁄√•⁄»¤W …¨»⁄flæ⁄fl ⁄́sÊ—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl. A•⁄fl•⁄¬M•⁄ @®¤¿Æ⁄O⁄¡⁄fl —⁄¬æ⁄·¤W æÊ‡fid Ế »⁄·¤s⁄∑ÊfiO⁄fl. OÊ◊⁄VÊ ‘Êfiÿ¡⁄fl»⁄
Y⁄lO⁄V⁄◊⁄fl æÊ‡fid Ếæ⁄fl∆« @s⁄O⁄»¤W¡⁄∑ÊfiO⁄fl..
$ Æ¤p⁄∫¤V⁄•⁄∆« J◊⁄VÊ‡Mt¡⁄fl»⁄ O⁄∆OÊæ⁄fl Æ⁄√®¤ ⁄́ —¤®⁄́ ÊV⁄◊⁄fl
$ Æ¤p⁄∫¤V⁄•⁄∆« J◊⁄VÊ‡Mt¡⁄fl»⁄ AÀ⁄æ⁄flV⁄◊⁄fl »⁄fl}⁄fl° ~◊⁄fl»⁄ÿOÊV⁄◊⁄fl
$ »⁄flO⁄Q◊⁄∆« @ª»⁄‰¶™ ‘Ê‡M•⁄∑ÊfiO¤•⁄ Æ⁄√P√æ⁄·¤ —¤»⁄fl¢⁄¥¿%V⁄◊⁄fl
$ Æ¤p⁄Æ⁄‚¥—⁄°O⁄ »⁄fl}⁄fl° nfi ⁄̂¡È mÊOÈ”>oV⁄◊⁄fl —⁄‡_—⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl
$ @®¤¿Æ⁄O⁄¡⁄fl O⁄Ms⁄flOÊ‡Ms⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄fl
$ Æ¤√•ÊfiÃO⁄ Æ¤p⁄V⁄◊⁄fl
$ »⁄·Ëƒ¿V⁄◊⁄fl »⁄fl}⁄fl° »⁄fl Ế‡fi∫¤»⁄V⁄◊⁄fl
$ ffi»⁄́ ⁄ OËÀ⁄ƒ¿V⁄◊⁄́ ⁄fl≠ @ª»⁄‰¶™VÊ‡ÿ—⁄∆¡⁄fl»⁄ —¤®⁄¥¿}ÊV⁄◊⁄fl
$ ICT —¤®⁄¥¿}Ê
$ @V⁄}⁄¿»¤•⁄ —¤»⁄·¤W√V⁄◊⁄fl
$ ¡Ê±⁄¡Ế È” Æ⁄‚¥—⁄°O⁄V⁄◊⁄fl
$ O⁄∆O¤ }⁄M}⁄√V⁄◊⁄fl
$ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ DÆ¤¶V⁄◊⁄fl /}⁄M}⁄√V⁄◊⁄fl



O⁄∆OÊ Æ⁄√®¤ ⁄́ —¤®⁄́ ÊV⁄◊⁄fl
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æ⁄fl‡¨mÈ 1 : }⁄¡⁄MV⁄ ̂ ⁄ƒ Ế
$ ……®⁄ }⁄¡⁄MV⁄ ⁄̂ƒ ẾV⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄́ ⁄fl≠ @s⁄u @≈Ê, ¨fi◊⁄ @≈Ê GM•⁄fl

»⁄W%fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ }⁄¡⁄MV⁄•⁄ A»⁄}¤%MO⁄, }⁄¡⁄MV⁄•⁄‡¡⁄, »ÊfiV⁄ GM∂»⁄‚¥V⁄◊⁄  ́ ⁄s⁄fl… ⁄́ Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl
»⁄fl}⁄fl° V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ ̈ y%øfl—⁄ƒfl  —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ´¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl, »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ ‘ÊfiVÊ —⁄M ⁄̂¬—⁄fl»⁄‚¥•ÊM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ A»⁄}⁄%O⁄ Æ⁄√~±⁄ƒ ⁄́, »Ê‡◊⁄V⁄fl »⁄·¤•⁄%¨, Æ⁄√~dk¨, ´¤•⁄•⁄ »ÊfiV⁄ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl
»⁄fl}⁄fl° P¡⁄fl V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ ̈ y%øfl—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ Æ⁄√∫¤…}⁄ O⁄MÆ⁄´⁄, @´⁄fl¡⁄y´Ê GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° Æ⁄√∫¤…}⁄ O⁄MÆ⁄´⁄»⁄´⁄fl≠
DÆ⁄æÊ‡fiW“ }⁄æ⁄·¤¬“¡⁄•⁄ DÆ⁄O⁄yV⁄ÿVÊ D•¤‘⁄¡⁄zÊV⁄◊⁄́ ⁄fl≠ ̈ fis⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ O⁄los⁄V⁄◊⁄ ´¤•⁄ …e¤k´⁄OÊQ —⁄M∂M©“•⁄ —⁄}¤¿M—⁄V⁄◊⁄fl, @•⁄¡⁄ Æ⁄√®¤´⁄¿V⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ …´¤À⁄O¤¬V⁄◊¤•⁄ ““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄fl, Æ⁄√O⁄‰~æ⁄fl∆« DMlfl»⁄·¤s⁄fl»⁄ AY¤}⁄V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡Ms⁄fl
»⁄flflM}¤V⁄√}Ê »⁄’—⁄ƒfl »⁄fl}⁄fl° ¡⁄O⁄–z¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« ̈ ¡⁄}⁄¡¤V⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 2 : …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl
$ ¨}⁄¿ ffi»⁄́ ⁄•⁄∆« ́ ¤»⁄‚¥ DÆ⁄æÊ‡fiW—⁄fl»⁄ Æ⁄√~æÊ‡M•⁄fl DÆ⁄O⁄¡⁄yV⁄◊⁄∆« ̂ ÊÁ}⁄́ ⁄¿ ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠

…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ d‡ƒ ⁄́ ̈ æ⁄fl»⁄flV⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl, @•⁄́ ⁄fl≠Æ⁄æÊ‡fiW“ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ DŒÊ‡|fi}¤∞•⁄O⁄ DÆ⁄O⁄¡⁄yV⁄ÿVÊ »⁄fl}⁄fl° O¤æ⁄fl%V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° ’finMVÈ OÊ‡øfl∆ ⁄́
…ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ •¤R∆—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ …•⁄fl¿´⁄ΩMs⁄ƒ•⁄∆« ±⁄≥„¿“´⁄ O¤æ⁄fl%, @V⁄}⁄¿, O¤æ⁄fl%…®¤´⁄ GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ B´ÈOÊfiMt—ÊMmÈ ≈ÊfiMÆ⁄‚¥V⁄◊⁄ O¤æ⁄fl%…®¤´⁄ »⁄fl}⁄fl° @•⁄¡⁄∆« lMVÈ—⁄o´⁄´⁄fl≠ ≤ƒ»ÊflMm¤W
DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ O¤¡⁄y ‘¤V⁄‡ B´ÈOÊfiMt—ÊMmÈ ≈ÊfiMÆ⁄‚¥V⁄◊⁄∆« ̂ ÊÁ}⁄́ ⁄¿ ́ ⁄Œ⁄o»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ t—È^¤eÈ% ≈ÊfiMÆÈV⁄◊⁄ O¤æ⁄fl%…®¤´⁄ »⁄fl}⁄fl° @»⁄‚¥V⁄ÿM•⁄ ……•⁄ ∂y|V⁄ÿ¡⁄fl»⁄ ∑Ê◊⁄O⁄fl
DMm¤V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
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O⁄∆OÊ —¤®⁄́ ÊV⁄◊⁄fl

$ ±⁄≥„¥«¡⁄—ÊMmÈ ≈ÊfiMÆ⁄‚¥V⁄◊⁄ O¤æ⁄fl% »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄fl Æ⁄¬—⁄¡⁄ »⁄·¤∆ ⁄́¿OÊQ O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl
O¤æ⁄fl% »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄fl Æ⁄¬—⁄¡⁄ »⁄·¤∆ ⁄́¿OÊQ

$ …•⁄fl¿}È Æ⁄»⁄¬VÊ —⁄M∂M©“•⁄ —⁄…flfiO⁄¡⁄y»⁄́ ⁄fl≠ ¡⁄‡Ø“ —⁄»⁄fl—Ê¿ Æ⁄¬‘⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 3 : …•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ
$ Æ⁄√æÊ‡fiV⁄•⁄ —⁄‘¤æ⁄fl¶M•⁄ …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ GM∂ …•⁄¿»⁄·¤ ⁄́ O⁄fl¬}⁄fl ~ÿæ⁄flƒfl

»⁄fl}⁄fl° ÆÊ√fi¬}⁄ emf ‘Ê_`—⁄fl»⁄ …®¤ ⁄́V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄ƒfl ‘¤V⁄‡ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ±Ê¥¥«…flMW ⁄́ ∂ƒVÊÁ ̈ æ⁄fl»⁄fl•⁄ Æ⁄√O¤¡⁄ »¤‘⁄O⁄•⁄∆« ÆÊ√fi¬}⁄»¤V⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ¶ÀÊæ⁄fl ⁄́fl≠
~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ d ⁄́¡Êfil¬ ⁄́ ¡⁄̂ ⁄́ Ê ‘¤V⁄‡ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ “MV⁄≈È±Êfi—È, ~√fi ±Êfi—È d ⁄́¡Êfil¡⁄flV⁄◊⁄ ¡⁄̂ ⁄́ Ê, O¤æ⁄fl%…®¤ ⁄́ GM∏»⁄‚¥•⁄V⁄◊⁄́ ⁄fl≠ ‘Ê‡fi∆“
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊæ⁄fl }⁄}⁄ •⁄ A®¤¡⁄•⁄∆« »ÊflÁOÊ‡√fi±Ê≥„fi¨´⁄ O¤æ⁄fl%…®¤´⁄»⁄´⁄fl≠
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ m¤√́ È”±Ê≥„fi»⁄fl%¬ ⁄́ ¡⁄̂ ⁄́ Ê, O¤æ⁄fl%…®¤ ⁄́ }⁄}⁄  GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ _}⁄√•⁄ —⁄‘¤æ⁄fl•Ê‡M¶VÊ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ —Ê≈Èµ BMs⁄O⁄–´È GM•⁄¡Êfi´⁄fl GM∂fl•¤Wæ⁄fl‡ @•⁄´⁄fl≠ DÆ⁄æÊ‡fiW“¡⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄fl
æ⁄·¤»⁄‚¥•ÊM•⁄‡ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 4 : …•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

$ ……®⁄ ¬fi~æ⁄fl …•⁄fl¿}È —¤§»⁄¡⁄V⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ •⁄‡¡⁄•⁄ —⁄§◊⁄V⁄ÿVÊ D ⁄́≠}⁄ »Ê„fi≈Êofif ⁄́∆« …•⁄fl¿}È Æ⁄√—¤¡⁄ »⁄·¤s⁄fl»⁄‚¥•⁄¡⁄ O¤¡⁄y»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ —¤o¡È O⁄́ ÊO⁄–´È GM•⁄¡Êfi ⁄́fl »⁄fl}⁄fl° …•⁄fl¿}È Æ⁄»⁄¡È Æ⁄√—¤¡⁄•⁄∆« —¤o¡ÈO⁄́ ÊO⁄– ⁄́́ ⁄fl≠ ‘ÊfiVÊ DÆ⁄æÊ‡fiW
—⁄∂‘⁄fl•⁄fl GM∂fl•⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê

æ⁄fl‡¨mÈ 5 : DŒ⁄|
$ Æ⁄•¤¢⁄%V⁄◊⁄ @yflV⁄ÿVÊ ̂ ⁄∆—⁄fl»⁄ —¤»⁄fl¢⁄¥¿%…¡⁄fl»⁄‚¥•⁄¬M•⁄ @»⁄‚¥V⁄ÿVÊ V⁄~ Ê̂Á}⁄́ ⁄¿ B•ÊæÊflM∂fl•⁄́ ⁄fl≠

~ÿ•⁄flOÊ‡Ms⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ DŒ⁄| »⁄fl}⁄fl° DŒ⁄|}ÊV⁄◊Ê‡◊⁄VÊ »⁄¿}¤¿—⁄…•ÊæÊflM•⁄‡ @•⁄OÊQ @yflV⁄◊⁄ V⁄~^ÊÁ}⁄´⁄¿•Ê‡M¶VÊ
—⁄M∂M®⁄…•ÊæÊflM•⁄‡ O⁄Ms⁄fl’t•⁄fl @•⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl æ⁄fl‡¨mÈV⁄◊⁄́ ⁄fl≠ ~ÿ•⁄fl ∂¡Êæ⁄flƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
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$ Æ⁄•¤¢⁄%»⁄́ ⁄fl≠ JM•⁄fl “§~øflM•⁄ B Ế‡≠M•⁄fl “§~VÊ ∂•⁄≈¤øfl—⁄∂‘⁄•ÊM•⁄fl Æ¤√æÊ‡fiWO⁄»¤W
}Ê‡fi¬“OÊ‡s⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ¢⁄»Ê‡%fi…flfil¡È DÆ⁄æÊ‡fiW“ DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Êæ⁄flƒfl, JM•⁄fl @◊⁄}Ê»⁄·¤ ⁄́¶M•⁄ B Ế‡≠M•⁄OÊQ
∂•⁄≈¤øfl—⁄ƒfl, æ⁄fl‡¨mÈV⁄◊⁄́ ⁄fl≠ ‘Ê‡fi∆“ Æ⁄√—¤°Ø—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ …ÃŒ⁄o À¤R —¤»⁄fl¢⁄¥¿% V⁄flÆÊ„¥°fiŒ⁄| GM∏»⁄‚¥V⁄◊⁄ ∂VÊX ~ÿ•⁄flOÊ‡Ms⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ∑¤œ∞fi∫⁄»⁄́ ⁄ DMm¤•¤V⁄ }⁄MØ ⁄́ @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•ÊM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl
¨}⁄¿ffi»⁄́ ⁄•⁄∆« ∑¤œ∞fi∫⁄»⁄́ ⁄ Æ⁄√∫¤»⁄, DÆ⁄æÊ‡fiV⁄ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’t•⁄fl @»⁄‚¥V⁄◊⁄́ ⁄fl≠
@◊⁄»⁄t—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ GM•⁄¡Êfi ẾM∂fl•⁄fl »⁄fl}⁄fl° @•⁄PQ¡⁄fl»⁄ O¤¡⁄yV⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM∂fl•⁄́ ⁄fl≠
@¬}⁄flOÊ‡Ms⁄fl Æ⁄¬‘¤¡⁄ »⁄·¤V⁄%V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄ƒfl, ̈ }⁄¿ffi»⁄́ ⁄•⁄∆« Æ⁄√æÊ‡fiW—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 6 : ∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl
$ —⁄MY⁄n}⁄ ∑Ê◊⁄O⁄fl …∫⁄d ẾVÊ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄ ∂y|•⁄ ∑¤V⁄fl…OÊæ⁄flfl

@•⁄¡⁄ }⁄¡⁄MV⁄•⁄‡¡⁄»⁄́ ⁄fl≠ @»⁄ƒM∏“OÊ‡Mt•ÊæÊflM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ Y⁄lO⁄ ∂y|V⁄◊⁄́ ⁄fl≠ Jlflo —Êfi¬“ —⁄MY⁄n}⁄ ∑Ê◊⁄O⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl Æ⁄√æÊ‡fiV⁄•⁄
»⁄fl‡ƒO⁄ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ •⁄‰œo a⁄ƒ»⁄́ ⁄fl≠ D•¤‘⁄¡⁄zÊ —⁄’}⁄ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ O¤»⁄fl ⁄́∏∆«́ ⁄ ¡⁄‡ØfiO⁄¡⁄y »⁄fl}⁄fl° @•⁄¡⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ —Ê‡fi≈¤¡È —Ê∞O⁄oÒ»⁄·È ⁄́ O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ⁄̂•⁄fl¡⁄fl…OÊæ⁄fl Æ¤√æÊ‡fiWO⁄}ÊV⁄◊⁄ O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ »⁄fl‡ƒ ∂y|V⁄◊⁄fl, VËy ∂y|V⁄◊⁄fl DÆ⁄æÊ‡fiW“ Æ⁄√æÊ‡fiV⁄ ⁄́sÊ“ @»⁄‚¥V⁄◊⁄ —⁄MæÊ‡fid Ếæ⁄fl
Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ …»⁄¬“ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°° »⁄fl}⁄fl° @Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄ ∂y|V⁄ÿVÊ O¤¡⁄y »⁄fl}⁄fl° O⁄‰}⁄O⁄ ∑Ê◊⁄P ⁄́∆«
»⁄—⁄fl°V⁄ÿVÊ DMm¤V⁄fl»⁄ ∂y|•⁄ ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 7 : B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl° A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́
$ …e¤k ⁄́ »⁄fl}⁄fl° }⁄M}⁄√e¤k ⁄́V⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ V⁄fl¡⁄fl~“ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ¨}⁄¿ ffi»⁄́ ⁄•⁄∆« }⁄M}⁄√e¤k ⁄́•⁄ OÊ‡s⁄flVÊV⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ V⁄fl¡⁄fl~“ Æ⁄no }⁄æ⁄·¤¬—⁄ƒfl, B»⁄‚¥V⁄◊⁄∆« DÆ⁄æÊ‡fiW—⁄fl»⁄
Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ V⁄fl¡⁄fl~“ —⁄MOÊfi}⁄V⁄◊⁄ Æ⁄no }⁄æ⁄·¤¬“ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

∫Ë}⁄À¤—⁄°  X
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$ s⁄æÊ‡fisÈ ⁄́fl≠ ±Ê≥„fi»⁄%sÈ% ∂æ⁄·¤—È »⁄fl}⁄fl° ¬—⁄»È% ∂æ⁄·¤—È ¬fi~æ⁄fl∆« —⁄O⁄‡¿%mÈ ⁄́∆«
eÊ‡fit“ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl, »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl, ¨»⁄%’—⁄ƒfl —⁄O⁄‡¿%n ⁄́
_}⁄√»⁄́ ⁄fl≠ ¡⁄_—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ s⁄æÊ‡fis⁄́ ⁄fl≠ —⁄O⁄‡¿%mÈ ⁄́∆« eÊ‡fit“ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤t @®⁄% @≈Êæ⁄fl ¡ÊPo≤OÊfiŒ⁄́ È,
±⁄≥‚¥≈È»Êfi»È ¡ÊPo≤OÊfiŒ⁄́ È GM•⁄¡Êfi ẾM•⁄fl Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ ~ÿ•⁄flOÊ‡Ms⁄fl V¤√≤ ⁄́∆«
_~√fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ s⁄æÊ‡fisÈ »⁄fl}⁄fl° m¤√¨”—⁄o¡ÈV⁄◊⁄ ¡⁄^⁄´Êæ⁄fl∆«¡⁄fl»⁄ »⁄¿}¤¿—⁄»⁄´⁄fl≠ V⁄fl¡⁄fl~“ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ I.“. _ÆÈV⁄◊⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
$ A®⁄fl¨O⁄ }⁄M}⁄√e¤ḱ ⁄•⁄ ……®⁄ OÊ–fi}⁄√V⁄◊¤•⁄ ́ ¤¿ Ế‡fi mÊOÊ‡≠fiƒf, ±Ê≥„fimÊ‡fi¨OÈ” »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄

—¤®⁄¥¿}ÊV⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
$ B-»⁄·¤∆ ⁄́¿V⁄◊⁄fl }⁄M•Ê‡s⁄flu»⁄ Æ⁄¬—⁄¡⁄ —⁄»⁄fl—Ê¿V⁄◊⁄ ∂VÊX ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ »⁄·¤t—⁄ƒfl, e¤V⁄‰~

»⁄fl‡t—⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« ∫¤V⁄»⁄’—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

æ⁄fl‡¨mÈ 8 : ̂ ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ
$ Ê̂Á}⁄́ ⁄¿•⁄ ……®⁄ ¡⁄‡Æ⁄V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡Ms⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ……®⁄ ¬fi~æ⁄fl BM®⁄́ ⁄V⁄◊⁄fl »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄ •⁄O⁄–}Êæ⁄fl ⁄́fl≠ H ẾM•⁄fl ~ÿ•⁄flOÊ‡Ms⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ JM•⁄fl ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒ GM∂ ́ Ê≈Êæ⁄fl∆« ‘ÊÁs⁄√d¨ ⁄́ B~…fl~V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡Ms⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ⁄́…fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄•⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄ ƒ∫⁄¥¿}Ê »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄ DÆ⁄æÊ‡fiV⁄ ̈ æ⁄flM}⁄√y
GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ∂æÊ‡fiV¤¿—È, V¤ÿ »Ê‡•⁄≈¤•⁄ ́ ⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄ DÆ⁄æÊ‡fiV⁄»⁄‚¥
^ÊÁ}⁄´⁄¿•⁄ …Œ⁄»⁄fl}Êæ⁄fl´⁄fl≠ Æ⁄¬‘⁄¬—⁄fl»⁄‚¥•⁄¡⁄∆« GŒÊ‡oM•⁄fl Æ⁄√æÊ‡fid´⁄O¤¬æ⁄·¤W•ÊæÊflM•⁄fl
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ Ê̂Á}⁄́ ⁄¿•⁄ …Œ⁄»⁄fl}ÊW¡⁄fl»⁄ O¤¡⁄yV⁄◊⁄fl »⁄fl}⁄fl° @•⁄PQ¡⁄fl»⁄ Æ⁄¬‘¤¡⁄ …®¤ ⁄́V⁄◊⁄́ ⁄fl≠  O⁄Ms⁄fl’t•⁄fl
@®⁄́ ⁄fl≠ ffi»⁄́ ⁄•⁄∆« @◊⁄»⁄t—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ´⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄ ^ÊÁ}⁄´⁄¿V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥ GM•⁄fl V⁄fl¡⁄fl~“ ffi»⁄´⁄•⁄∆« @•⁄´⁄fl≠
DÆ⁄æÊ‡fiW—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

$ ‘⁄—⁄fl¡⁄fl ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ —¤O⁄Œ⁄flo ∂◊⁄“ ̂ ÊÁ}⁄́ ⁄¿•⁄ @V⁄}⁄¿V⁄◊⁄́ ⁄fl≠ ±⁄ƒÆ⁄√•⁄»¤W ́ Ê¡⁄»Êfi¬—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

O⁄∆OÊ —¤®⁄́ ÊV⁄◊⁄fl
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A¡⁄M∫⁄•⁄∆« ̈ fit¡⁄fl»⁄ _}⁄√OÊQ —⁄M∂M©“•⁄ ̂ ⁄̂ Ê%æÊ‡M¶VÊ Æ¤p⁄∫¤V⁄OÊQ Æ⁄√»ÊfiÃ—⁄∂‘⁄fl•⁄fl.

$ ¨fi¬VÊ O⁄ƒ«́ ⁄fl≠ ‘¤P•¤V⁄ DMm¤V⁄fl»⁄ OÊ‡–∫Êæ⁄flfl B}⁄¡⁄ ∫¤V⁄V⁄ÿVÊ ‘ÊfiVÊ »¤¿Ø—⁄∂‘⁄fl•⁄fl.

$ Al•⁄ •Ê‡fi{ •⁄‡¡⁄OÊQ —⁄M ⁄̂¬—⁄fl»⁄‚¥•⁄PQ¡⁄fl»⁄ O¤¡⁄y»Êfi ⁄́fl?

C Æ⁄√ÀÊ≠V⁄◊⁄´⁄fl≠ OÊfi◊⁄fl}¤° ^⁄^Ê% A¡⁄Mª—⁄∂‘⁄fl•⁄fl. ¨fi¬´⁄ }⁄¡⁄MV⁄V⁄◊⁄∆« ¨fi¬´⁄ O⁄yV⁄◊⁄ ^⁄ƒ´Êæ⁄flfl
‘ÊfiW¡⁄fl»⁄‚¥•ÊM•⁄fl ́ Ê‡fis⁄ƒfl _}⁄√ 1.1 ¡⁄∆« ‘Êfiÿ¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ́ ⁄sÊ—⁄∑ÊfiO⁄fl.

¨fi¬ ⁄́ »Êflfi≈ÊΩ˝Áæ⁄fl∆« ∑Ê¡⁄ÿ¨M•⁄ @≈ÊV⁄◊⁄́ ⁄fl≠Mlfl»⁄·¤t ¨¬fiP–—⁄ƒfl —⁄‡_—⁄∑ÊfiO⁄fl. ⁄̂̂ Ê%, …ÀÊ«fiŒ⁄zÊ
GM∏»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ }⁄¡⁄MV⁄ ̂ ⁄ƒ Ế GM•⁄¡Êfi ẾM•⁄fl B}⁄¡⁄ ̂ ⁄ƒ ẾV⁄◊Ê‡M¶VÊ ‘Ê‡fi∆—⁄fl»¤V⁄ B»⁄‚¥V⁄ÿW¡⁄fl»⁄
»⁄¿}¤¿—⁄ H ẾM∂fl•⁄́ ⁄fl≠ ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl.

—⁄fl}⁄fl°»⁄flfl}⁄°ƒfl O⁄Ms⁄fl∂¡⁄fl»⁄ }⁄¡⁄MV⁄V⁄ÿVÊ D•¤‘⁄¡⁄zÊV⁄◊⁄fl.

$ …fizÊæ⁄fl }⁄M~æ⁄fl∆« DMm¤V⁄fl»⁄ }⁄¡⁄MV⁄V⁄◊⁄fl

$ ´¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl

_}⁄√ 1.2 ¡⁄∆« ¨fit¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄•⁄ —⁄‘¤æ⁄fl¶M•⁄ @s⁄u @≈ÊV⁄◊⁄ O⁄fl¬}¤•⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl≠
DMlfl»⁄·¤s⁄∑ÊfiO⁄fl. ‘⁄V⁄X•⁄∆« DMm¤V⁄fl»⁄ Ê̂Á}⁄́ ⁄¿•⁄ Æ⁄√—¤¡⁄•⁄ ¶ÀÊ »⁄fl}⁄fl° ¬∂π¨ ⁄́ ⁄̂ƒ Ếæ⁄fl ¶ÀÊæ⁄flfl
‘ÊfiW¡⁄fl»⁄‚¥•ÊÊM∂fl•⁄´⁄fl≠ »⁄¿O⁄°Æ⁄t“OÊ‡s⁄∑ÊfiO⁄fl. B∆« O⁄yV⁄◊⁄ O⁄MÆ⁄´⁄»⁄‚¥ }⁄¡⁄MV⁄ Æ⁄√—¤¡⁄•⁄ ¶ÀÊVÊ
ƒM∂»¤W•ÊæÊflM•⁄fl, BM}⁄‘⁄ }⁄¡⁄MV⁄V⁄◊⁄fl  @s⁄u @≈ÊV⁄◊¤W»Ê GM•⁄fl OÊ‡√tfiO⁄¬—⁄∑ÊfiO⁄fl.

_}⁄√ 1.4¡⁄∆« ̈ fit¡⁄fl»⁄ V¤√±⁄́ ⁄fl≠ …ÀÊ«fiœ“•¤V⁄ - ‘Ê̂ ⁄fl` O⁄MÆ⁄́ ⁄ …—¤°¡⁄•⁄∆«¡⁄fl»⁄ ∏M•⁄flV⁄◊⁄fl A, C, E, G,

I, K, M.

ÃR¡⁄V⁄◊⁄fl- 4, V⁄fl{V⁄◊⁄fl-3

$ }⁄¡⁄MV⁄ ⁄̂ƒ Ếæ⁄fl∆« æ⁄·¤»⁄‚¥•¤•⁄¡Ê‡M•⁄fl ¨¶%Œ⁄o —⁄»⁄flæ⁄fl•⁄∆« G≈¤« O⁄yV⁄◊⁄‡ JM•Êfi O⁄MÆ⁄́ ⁄
“§~æ⁄fl∆«¡⁄fl»⁄‚¥¶ƒ«.

$ A GM∂ O⁄yOÊQ —⁄»⁄·¤ ⁄́ O⁄MÆ⁄́ ⁄ “§~æ⁄fl∆«¡⁄fl»⁄ O⁄yV⁄◊⁄fl E,  I »⁄fl}⁄fl° M

$ C VÊ —⁄»⁄·¤ ⁄́»¤•⁄»⁄‚¥V⁄◊⁄fl G, K

$ }⁄¡⁄MV⁄ •⁄‡¡⁄»⁄´⁄fl≠ ≈ÊO⁄Q ‘¤O⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM∂fl•⁄´⁄fl≠ »⁄¿O⁄°Æ⁄t“•⁄ ´⁄M}⁄¡⁄ 4 m AW•ÊæÊflM•⁄fl
O⁄Ms⁄fl’tæ⁄fl∑ÊfiO⁄fl.

æ⁄fl‡¨mÈ´ÊsÊVÊ

»Ê‡s⁄‡¿≈È 1

}⁄¡⁄MV⁄ ⁄̂ƒ Ế- …ÀÊfiŒ⁄}ÊV⁄◊⁄fl —⁄»⁄flæ⁄fl : 5Øfi¬æ⁄flsÈ
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}⁄¡⁄MV⁄ ⁄̂ƒ Ế

f = 
n

t
GM∂ —⁄‡}⁄√»¤O⁄¿•⁄∆« Æ⁄√~æÊ‡M•⁄fl @O⁄–¡⁄»⁄‚¥ H ⁄́́ ⁄fl≠ —⁄‡_—⁄fl»⁄‚¥•⁄fl GM∂fl•⁄́ ⁄fl≠ ́ Ế ⁄Ø“OÊ‡Ms⁄fl

A GM∂ O⁄y•⁄ A»⁄}¤%MO⁄»⁄́ ⁄fl≠ ≈ÊO⁄Q‘¤O⁄ƒfl

t = 5 s

n = 100

f =  
n

t

=
100

5
   = 20 Hz

v = fλ GM∂ —⁄‡}⁄√»¤O⁄¿»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ _}⁄√1.5(a), 1.5(b) GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiŒ⁄zÊ ́ ⁄sÊ—⁄fl»¤V⁄

$ »Ê‡•⁄ƒ Ếæ⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄ 4  m AW•ÊæÊflM•⁄‡ G¡⁄s⁄́ Êæ⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄  2 m

AW ƒª—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl »⁄¿O⁄°Æ⁄t—⁄∑ÊfiO⁄fl.

$ B•⁄¡⁄∆« »Ê‡•⁄ƒ Ếæ⁄fl }⁄¡⁄MV⁄OÊQ ‘Ê̂ ⁄fl` }⁄¡⁄MV⁄•⁄‡¡⁄…•ÊæÊflM•⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿ∑ÊfiO⁄fl.

$ 0.25 s —⁄»⁄flæ⁄fl•⁄∆« }⁄¡⁄MV⁄V⁄◊⁄fl 12 m •⁄‡¡⁄ —⁄M ⁄̂¬—⁄fl»⁄‚¥•¤•⁄¡Ê

»Ê‡•⁄ƒ Ếæ⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄ •⁄‡¡⁄»⁄‚¥ = 4 m

∴»Ê‡•⁄ƒ Ếfiæ⁄fl }⁄¡⁄MV⁄•⁄ A»⁄}¤%MO⁄, f =
v

λ

0.25s —⁄»⁄flæ⁄fl•⁄∆« 2 m •⁄‡¡⁄ —⁄M ⁄̂¬—⁄fl»⁄‚¥•¤•⁄¡Ê »ÊfiV⁄  v= 
12

0.25
 = 48 m/s

f =
48

4

= 12 Hz

G¡⁄s⁄́ Êæ⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄ •⁄‡¡⁄ = 2 m

∴ G¡⁄s⁄́ Êæ⁄fl }⁄¡⁄MV⁄•⁄ A»⁄}¤%MO⁄,  f =
v

λ

=
48

2

= 24 Hz

f = 
n

t
GM∂ —⁄‡}⁄√»¤O⁄¿ DÆ⁄æÊ‡fiW“ C Æ⁄√ÀÊ≠VÊ D}⁄°¡⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∂‘⁄fl•⁄fl. »Ê‡•⁄ƒ Ếæ⁄fl

}⁄¡⁄MV⁄OÊQ —⁄M∂M©“

n = 3

t = 0.25 s
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∫Ë}⁄À¤—⁄° X

f =  
n

t

=
3

0.25

= 12 Hz

G¡⁄s⁄́ Êæ⁄fl }⁄¡⁄MV⁄OÊQ —⁄M∂M©“

n = 6

t = 0.25s

f =  
n

t

=
6

0.25

= 24 Hz

$ ¨¬fiO⁄–zÊ, ⁄̂̂ Ê% GM∏»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ ¨¶%Œ⁄o »ÊfiV⁄…¡⁄fl»⁄ }⁄¡⁄MV⁄OÊQ —⁄M∂M©“ A»⁄}¤%MO⁄»⁄‚¥
‘Ê̂ ¤`V⁄fl»¤V⁄ }⁄¡⁄MV⁄•⁄‡ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl @¢⁄»¤ A»⁄}¤%MO⁄»⁄‚¥ O⁄t»Êflæ⁄·¤V⁄fl»¤V⁄ }⁄¡⁄MV⁄•⁄‡¡⁄»⁄‚¥
‘Ê̂ ¤`V⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. A•⁄fl•⁄¬M•⁄ A»⁄}¤%MO⁄ »⁄fl}⁄fl° }⁄¡⁄MV⁄ •⁄‡¡⁄V⁄◊⁄fl Æ⁄¡⁄—⁄∞¡⁄
…≈Ê‡fi»⁄·¤ ⁄́flÆ¤~O⁄»¤W»Ê.

_}⁄√ 1.6 ⁄́fl≠ …ÀÊ«fiŒ⁄zÊ »⁄·¤t

a) }⁄¡⁄MV⁄•⁄ A»⁄}¤%MO⁄ = 2 cm

b) }⁄¡⁄MV⁄•⁄‡¡⁄ = 8 m

c) t = 0.2s

n = 3

f =  
n

t

=
3

0.2

= 15 Hz

d) v = ƒλ

= 15 × 8

= 120 m/s

_}⁄√ 1.7 ́ ⁄fl≠ …ÀÊ«fiŒ⁄zÊ ́ ⁄sÊ—⁄fl»¤V⁄ }⁄¡⁄MV⁄•⁄ ̂ ⁄ƒ Ếæ⁄fl ¶ÀÊ »⁄fl}⁄fl° O⁄yV⁄◊⁄ ̂ ⁄ƒ Ếæ⁄fl ¶ÀÊ }⁄»Ê‡Ω◊⁄W¡⁄fl»⁄
—⁄M∂M®⁄»Êfi ẾM•⁄fl “«MPæ⁄fl∆« BM}⁄‘⁄ }⁄¡⁄MV⁄V⁄◊⁄fl @s⁄u @≈ÊV⁄ÿWM}⁄ ‘ÊfiVÊ »⁄¿}¤¿—⁄»¤W•Ê GM∂ Æ⁄√ÀÊ≠V⁄◊⁄
»⁄fl‡ƒO⁄ “«MPæ⁄fl∆« DMm¤V⁄fl»⁄ }⁄¡⁄MV⁄V⁄ÿVÊ —⁄»⁄·¤ ⁄́»¤•⁄ ¬fi~æ⁄fl∆« »¤æ⁄flfl… ⁄́∆« ́ ¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl
Æ⁄√—¤¡⁄»¤V⁄fl»⁄‚¥•ÊM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤t—⁄∑ÊfiO⁄fl.
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}⁄¡⁄MV⁄ ⁄̂ƒ Ế

´¤•⁄
_}⁄√ 1.9 ¬M•⁄ JM•⁄fl À⁄fl√~O⁄»ÊøflM•⁄ ‘Ê‡¡⁄s⁄fl»⁄ ́ ¤•⁄»⁄́ ⁄fl≠ OÊfiÿ“OÊ‡◊⁄flŸ»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl ~ÿæ⁄fl∂‘⁄fl•⁄fl.
JM•⁄fl À⁄fl√~O⁄»Ê DMlfl»⁄·¤s⁄fl»⁄ O⁄MÆ⁄́ ⁄»⁄‚¥ @•⁄OÊQ J}¤°W¡⁄fl»⁄ »¤æ⁄flfl»⁄́ ⁄fl≠ O⁄MØ—⁄fl»⁄M}Ê »⁄·¤s⁄fl»⁄‚¥•⁄fl.
AV⁄ »¤æ⁄flfl… ⁄́∆« D ⁄́≠}⁄ J}⁄°s⁄•⁄ JM•⁄fl Æ⁄√•ÊfiÀ⁄ DMm¤V⁄fl»⁄‚¥•⁄fl. À⁄fl√~O⁄»Êæ⁄fl O⁄»⁄ƒflV⁄◊⁄ ’M•⁄PQ¡⁄fl»⁄
O⁄MÆ⁄́ ⁄»⁄‚¥ ̈ »⁄fl≠ J}⁄°s⁄ Æ⁄√•ÊfiÀ⁄»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄fl»⁄‚¥•⁄fl. C ¬fi~ »⁄·¤®⁄¥¿»⁄fl•⁄∆«  ̈ ¡⁄M}⁄¡⁄»¤W DMm¤V⁄fl»⁄
D ⁄́≠}⁄ »⁄fl}⁄fl° ̈ »⁄fl≠ J}⁄°s⁄V⁄◊⁄ JM•⁄fl ÀÊ√fi{ »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ —⁄M ⁄̂¬“ P…VÊ }⁄ƒflØ À⁄√»⁄y —¤»⁄fl¢⁄¥¿%
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

@s⁄u @≈Ê »⁄fl}⁄fl° ̈ fi◊⁄@≈ÊV⁄◊⁄ ́ ⁄s⁄fl… ⁄́ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ Æ⁄no 1.1¡⁄∆« •¤R∆—⁄fl»⁄¡⁄fl. @s⁄u @≈ÊV⁄ÿVÊ ÃR¡⁄
»⁄fl}⁄fl° V⁄fl{V⁄◊⁄fl DMm¤V⁄fl»⁄‚¥•ÊM•⁄fl, ̈ fi◊⁄ @≈ÊV⁄◊⁄fl Y⁄́ ⁄, •⁄√»⁄ »⁄fl}⁄fl° @¨ƒ “§~æ⁄fl∆«¡⁄fl»⁄ »⁄·¤®⁄¥¿»⁄flV⁄◊⁄
»⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»⁄‚¥•ÊM•⁄fl Æ⁄noæ⁄fl∆« •¤R∆—⁄fl»⁄¡⁄fl.

_}⁄√ 1.10 ¡⁄∆« C æ⁄flfl D ⁄́≠}⁄ J}⁄°s⁄ Æ⁄√•ÊfiÀ⁄ »⁄fl}⁄fl°  R ¨»⁄fl≠ J}⁄°s⁄ Æ⁄√•ÊfiÀ⁄ GM•⁄fl —⁄‡_—⁄fl»⁄¡⁄fl.

}⁄¡⁄MV⁄ •⁄‡¡⁄ = 1 m

A»⁄}¤%MO⁄ ƒ = 92 Hz

}⁄¡⁄MV⁄•⁄‡¡⁄ λ = 1 m

v = ƒλ

= 92 × 1

= 92 m/s

…ª ⁄́≠ »⁄·¤®⁄¥¿»⁄flV⁄◊⁄∆« ´¤•⁄•⁄ »ÊfiV⁄»⁄‚¥ »⁄¿}¤¿—⁄»¤W¡⁄fl»⁄‚•⁄⁄́ ⁄fl≠ ¨fit¡⁄fl»⁄ Æ⁄noæ⁄fl ⁄́fl≠ …ÀÊ«fiœ“, —⁄¡⁄◊⁄
V⁄{}⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ OÊfi◊⁄fl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄ »⁄¿O⁄°Æ⁄t“OÊ‡s⁄∑ÊfiO⁄fl.

DŒ⁄|}Ê 15o C AW¡⁄fl»¤V⁄ »¤æ⁄flfl… ⁄́∆« ́ ¤•⁄•⁄ »ÊfiV⁄ 340 m/s AW¡⁄fl»⁄‚¥•⁄fl. 0oC ́ ⁄∆« ́ ¤•⁄•⁄ »ÊfiV⁄»⁄‚¥
331 m/s AW•Ê. Æ⁄√~æÊ‡M•⁄fl tW√ —Ê≈ÈŒ⁄¿—È DŒ⁄|}Êæ⁄fl∆«́ ⁄ ‘Ê̂ ⁄̀◊⁄»⁄‚¥Mm¤•¤V⁄ ́ ¤•⁄•⁄ »ÊfiV⁄»⁄‚¥ 0.6 m/

s ´⁄Œ ⁄ fl o  ‘ Ê^ ⁄ fl `» ⁄ ‚ ¥• ⁄ fl . A•⁄fl• ⁄¬M• ⁄ 15 oC ´⁄∆ « » ⁄©%“ 340 m/s AV⁄fl» ⁄ ‚ ¥• ⁄ fl
15 oC DŒ⁄|}Êæ⁄fl ⁄́fl≠ A®¤¡⁄»¤W¬“ @M}¤¡¤œoÒfiæ⁄fl —⁄…fl~æ⁄flfl G≈¤«  @◊⁄}ÊV⁄◊⁄́ ⁄fl≠ ̈ »⁄%_“•Ê.

»⁄·¤®⁄¥¿»⁄flV⁄◊⁄ —¤M•⁄√}Êæ⁄fl∆«́ ⁄ »⁄¿}¤¿—⁄»⁄‚¥ ́ ¤•⁄•⁄ »ÊfiV⁄•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄‚¥•⁄¬M•⁄ JM•Ê‡M•⁄fl
»⁄·¤®⁄¥¿»⁄fl•⁄∆«æ⁄flfl ́ ¤•⁄•⁄ »ÊfiV⁄»⁄‚¥ …ª ⁄́≠»¤W¡⁄fl»⁄‚¥•ÊM∂fl•⁄́ ⁄fl≠ ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl. (—¤M•⁄√}ÊæÊ‡M¶VÊ
»⁄·¤®⁄¥¿»⁄flV⁄◊⁄ “§~—¤§Æ⁄O⁄ V⁄fly»⁄„ Æ⁄√®¤ ⁄́ Y⁄lO⁄»¤W•Ê. “§~—¤§Æ⁄O⁄}⁄ •⁄ ∂V⁄ÊX »⁄flO⁄Q◊⁄fl O⁄∆æ⁄fl•⁄ O¤¡⁄y
B∆« C …Œ⁄æ⁄fl»⁄́ ⁄fl≠ Æ⁄√—¤°Ø—⁄—⁄∆ƒ« GM•⁄fl »⁄·¤}⁄√)

$ »⁄fl◊ÊV¤ƒ•⁄∆« »¤}¤»⁄¡⁄y•⁄∆« A•⁄√%}Ê }⁄flM∑¤ @©O⁄»¤W¡⁄fl»⁄‚¥•⁄fl A•⁄√%}Ê ‘Ê_`•⁄M}Ê ´¤•⁄•⁄
»ÊfiV⁄»⁄‚¥ @©O⁄»¤W¡⁄fl»⁄‚¥•⁄fl.

$ V¤ÿ ∏fi—⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« »¤}¤»⁄¡⁄y•⁄ »¤æ⁄flfl… ⁄́ J}⁄°s⁄•⁄∆« »⁄¿}¤¿—⁄ DMm¤V⁄fl»⁄‚¥•⁄fl. C
»⁄¿}¤¿—⁄¶M•¤W ́ ¤•⁄•⁄ »ÊfiV⁄»⁄‚¥ »⁄¿}¤¿—⁄»¤W H¬ÿ}⁄ DMm¤V⁄fl»⁄‚¥•⁄fl. »¤æ⁄flfl… ⁄́∆« ́ ¤•⁄•⁄ »ÊfiV⁄»⁄‚¥
»Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄ Y⁄lO⁄V⁄◊ÊM•⁄¡Ê

$ —¤M•⁄√}Ê
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∫Ë}⁄À¤—⁄° X

$ A•⁄√%}Ê

$ DŒ⁄|}Ê

´¤•⁄•⁄ B}⁄¡⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄ O⁄fl¬}⁄fl ’M¶ ⁄́ }⁄¡⁄V⁄~æ⁄fl∆« O⁄∆~¡⁄fl»⁄‚¥•⁄́ ⁄‡≠ ∂¡Êæ⁄flƒfl —⁄‡_—⁄∑ÊfiO⁄fl.

$ YÊ‡fiŒ⁄

$ —¤§øfl

$ V⁄fly

(C …ÀÊfiŒ⁄}ÊV⁄◊⁄ O⁄fl¬}⁄fl »⁄flV⁄fl O⁄◊Ê•⁄ »⁄Œ⁄% O⁄∆~•⁄ß¡⁄‡ ‘Ê_` ⁄́ @¬…V¤W ‘Êfiÿ OÊ‡s⁄∂‘⁄fl•⁄fl)

»Ê‡s⁄‡¿≈È 2
—¤ ∫¤…O⁄ A»⁄}¤%MO⁄, Æ⁄√∫¤…}⁄O⁄MÆ⁄́ ⁄, @ ⁄́fl¡⁄y Ế —⁄»⁄flæ⁄fl : 3 Øfi¬æ⁄flsÈ

_}⁄√ 1.11¡⁄∆« ̈ fit¡⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄∆« V¤f ⁄́≈Ê‡filV⁄◊⁄∆« }⁄flM∏“•⁄ ̈ fi¬ ⁄́ Æ⁄√»⁄·¤y•⁄∆«́ ⁄ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠
‘Ê‡M¶OÊ‡Ms⁄fl O⁄MØ—⁄fl»⁄ ≈Ê‡fil•⁄ O⁄MÆ⁄́ ⁄ A»⁄}¤%MO⁄»⁄́ ⁄fl≠ O⁄t»ÊflVÊ‡ÿ—⁄fl»⁄M}Ê ≈Ê‡fil•⁄∆« ¨fi¡⁄fl
}⁄flM∏“•¤V⁄ A»⁄}¤%MO⁄ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤t—⁄∑ÊfiO⁄fl. ÆÊ̈ ”∆ ⁄́ ∂•⁄ƒfl
—⁄‡∞´È DÆ⁄æÊ‡fiW“•⁄¡Ê À⁄∂ß»⁄‚¥ ‘Ê̂ ⁄fl` OÊfiÿ—⁄fl»⁄‚¥•ÊM∂fl•⁄́ ⁄fl≠ ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl.

$ O⁄MØ—⁄fl~°¡⁄fl»⁄ À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠ »Êflfif ⁄́ »Êflfi∆¬“•¤V⁄ »Êflfif ⁄́ »Êflfi≈ÊΩ˝Á …“°fiy% ‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄¬M•⁄
YÊ‡fiŒ⁄»⁄‚¥ ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl.

$ À⁄fl√~O⁄»Êæ⁄fl ÆÊ√fi¡⁄zÊøflM•⁄ »Êflfidfl O⁄MØ—⁄fl»⁄‚¥•⁄fl.

$ À⁄fl√~O⁄»Êæ⁄fl A»⁄}¤%MO⁄•⁄∆« »Êflfidfl O⁄MØ—⁄fl»⁄‚¥•⁄fl. C ¬fi~æ⁄fl∆« O⁄MØ—⁄fl»⁄ JM•⁄fl »⁄—⁄fl°… ⁄́
ÆÊ√fi¡⁄zÊøflM•⁄ »⁄fl}Ê‡°M•⁄fl »⁄—⁄fl°…VÊ DMm¤V⁄fl»⁄ O⁄MÆ⁄´⁄»⁄‚¥ Æ⁄√∫¤…}⁄ O⁄MÆ⁄´⁄»¤W•Ê GM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl.

@ ⁄́fl¡⁄y Ế
ÆÊ√fi¡ÊfiØ—⁄fl»⁄ »⁄—⁄fl°… ⁄́ »⁄fl}⁄fl° Æ⁄√∫¤…}⁄ O⁄MÆ⁄́ ⁄OÊQ J◊⁄V¤V⁄fl»⁄ »⁄—⁄fl°… ⁄́ —¤ ∫¤…O⁄ A»⁄}¤%MO⁄ —⁄»⁄·¤ ⁄́»¤•⁄¡Ê
H´⁄fl —⁄M∫⁄…—⁄fl»⁄‚¥•⁄ GM∂fl•⁄´⁄fl≠ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ 1.13, 1.14 Æ⁄√æÊ‡fiV⁄V⁄◊⁄ »⁄fl‡ƒO⁄ ¨V⁄»⁄fl´⁄OÊQ
}⁄ƒflØ—⁄∑ÊfiO⁄fl.

—Ê‡fi´Ê‡fi…flfil¡È }⁄M~æ⁄fl D•⁄ß»⁄´⁄fl≠ ∂•⁄≈¤øfl“æ⁄fl‡ …ª´⁄≠ A»⁄}¤%MO⁄•⁄ À⁄fl√~O⁄»ÊV⁄◊⁄´⁄fl≠
DÆ⁄æÊ‡fiW“æ⁄fl‡ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ A»⁄~%—⁄∂‘⁄fl•⁄fl. Æ⁄√~æÊ‡M•⁄fl —⁄M•⁄∫⁄%•⁄∆«æ⁄fl‡ À⁄fl√~O⁄»Êæ⁄fl

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
V¤f ⁄́ ≈Ê‡filV⁄◊⁄fl, À⁄fl√~O⁄»ÊV⁄◊⁄fl, —Ê‡fi Ế‡fi…flfil¡È, ¡Ê—Ê‡ Ế́ È” O¤ƒM
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}⁄¡⁄MV⁄ ⁄̂ƒ Ế

—¤ ∫¤…O⁄ A»⁄}¤%MO⁄ »⁄fl}⁄fl° }⁄M~æ⁄fl —¤ ∫¤…O⁄ A»⁄}¤%MO⁄V⁄◊⁄fl —⁄»⁄·¤ ⁄́»¤•¤V⁄ }⁄M~æ⁄flfl V⁄¬Œ⁄r

O⁄MÆ⁄́ ⁄ …—¤°¡⁄•⁄∆« O⁄MØ—⁄fl»⁄‚¥•⁄¬M•⁄ ÆÊfiÆ⁄¡È ¡ÊÁs⁄¡È ‘¤¬‘Ê‡fiV⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄fl»⁄‚¥•⁄fl.

¡Ê—Ê‡ Ế́ È” O¤ƒM ⁄́ ∑¤øflæ⁄fl ∂ÿ O⁄MØ—⁄fl~°¡⁄fl»⁄ À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠ ’tæ⁄flfl»¤V⁄ OÊ‡◊⁄»ÊVÊ }¤V⁄•⁄M}Ê

G ⁄̂̀¡⁄»⁄’—⁄∑ÊfiO⁄fl. OÊ‡◊⁄»Êæ⁄fl ∂•⁄ƒfl @•⁄¡Ê‡◊⁄W ⁄́ »¤æ⁄flfl—⁄°M∫⁄»⁄́ ⁄fl≠ O⁄MØ—⁄fl»⁄M}Ê »⁄·¤s⁄∑ÊfiO⁄fl.

OÊ‡◊⁄»Êæ⁄fl ⁄́fl≠ ̈ ®¤ ⁄́»¤W »ÊflfiƒOÊQ}⁄°∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl —⁄M•⁄∫⁄%•⁄∆«æ⁄fl‡ O⁄MØ—⁄fl~°¡⁄fl»⁄ À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠

DÆ⁄æÊ‡fiW“ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ A»⁄~%“ ́ ¤•⁄•⁄ YÊ‡fiŒ⁄ V⁄¬Œ⁄r»¤V⁄fl»⁄ —⁄M•⁄∫⁄%»⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿ∑ÊfiO⁄fl.

B•⁄fl»Êfi @ ⁄́fl¡⁄y Ế. OÊ‡◊⁄»Êæ⁄fl ⁄́fl≠ B ⁄́≠Œ⁄flo »ÊflfiƒOÊQ~° »¤æ⁄flfl—⁄°M∫⁄•⁄ D}⁄°¡⁄»⁄́ ⁄‡≠ ∂•⁄≈¤øfl“•⁄¡Ê

YÊ‡fiŒ⁄»⁄‚¥ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•ÊM∂fl•⁄́ ⁄fl≠ »⁄¿O⁄°Æ⁄t“OÊ‡s⁄∑ÊfiO⁄fl.

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ̈ fit¡⁄fl»⁄ ‘ÊfiÿOÊV⁄ÿVÊ @ ⁄́fl¡⁄y Ếæ⁄fl A®¤¡⁄•⁄∆« …»⁄¡⁄zÊ.

$ V⁄fls⁄flW ⁄́ À⁄∂ß DMlfl»⁄·¤s⁄fl»⁄ }⁄¡⁄MV⁄V⁄ÿVÊV⁄́ ⁄fl—¤¡⁄»¤W PlPæ⁄fl V¤dflV⁄◊⁄fl Æ⁄√∫¤…}⁄ O⁄MÆ⁄́ ⁄OÊQ

J◊⁄V¤V⁄fl»⁄‚¥•⁄¬M•⁄ V¤dfl À⁄∂ß»⁄́ ⁄fl≠Mlfl»⁄·¤s⁄fl»⁄‚¥•⁄fl.

$ ¨¡⁄M}⁄¡⁄»¤W »⁄·¤^È% »⁄·¤s⁄fl»⁄‚¥•⁄¡⁄ ±⁄ƒ»¤W DMm¤V⁄fl»⁄ O⁄MÆ⁄́ ⁄•⁄ A»⁄}¤%MO⁄»⁄‚¥ }⁄‡V⁄fl—Êfi}⁄fl»⁄Êæ⁄fl

—¤ ∫¤…O⁄ A»⁄}¤%MO⁄OÊQ —⁄»⁄·¤ ⁄́»¤•⁄¡Ê —Êfi}⁄fl»Êæ⁄flfl V⁄¬Œ⁄r O⁄MÆ⁄́ ⁄ …—¤°¡⁄•⁄∆« O⁄MØ—⁄fl»⁄‚¥•⁄¬M•⁄

»⁄flfl¬•⁄fl ∏fi◊⁄fl»⁄ —¤®⁄¥¿}Êøfl•Ê. @M•⁄¡Ê »⁄·¤^È% »⁄·¤s⁄fl»¤W ⁄́ O⁄MÆ⁄́ ⁄•⁄ A»⁄}¤%MO⁄ »⁄fl}⁄fl°

}⁄‡V⁄fl—Êfi}⁄fl»Êæ⁄fl —¤ ∫¤…O⁄ A»⁄}¤%MO⁄V⁄◊⁄fl Æ⁄¡⁄—⁄∞¡⁄ @´⁄fl¡⁄y´ÊÊæ⁄fl≈¤«V⁄fl»¤V⁄ DMm¤V⁄fl»⁄

@Æ⁄Y¤}⁄»⁄́ ⁄fl≠ }⁄Ø∞—⁄fl»⁄ D•ÊßfiÀ⁄¶M•⁄ }⁄‡V⁄fl—Êfi}⁄fl»Ê »⁄fl‡ƒO⁄ —ÊÁ¨O⁄¬VÊ »⁄·¤^È% »⁄·¤s⁄ƒfl @ ⁄́fl»⁄fl~

¨fis⁄fl»⁄‚¥¶ƒ«.

¨À⁄̀ƒ }⁄¡⁄MV⁄•⁄‡¡⁄

JM•⁄fl …•⁄fl¿}È À⁄fl√~O⁄»Êæ⁄fl JM•⁄fl O⁄»⁄∆VÊ ⁄́‡ƒ ⁄́fl≠ O⁄no —⁄ ƒ∞ •⁄‡¡⁄•⁄∆«¡⁄fl»⁄ ¡¤mÊæ⁄fl »⁄fl‡ƒO⁄

‘¤øfl“ ⁄́‡∆ ⁄́ }⁄fl¶VÊ ∫¤¡⁄»⁄́ ⁄fl≠ Ếfi}¤t—⁄∑ÊfiO⁄fl.

…•⁄fl¿}È DÆ⁄æÊ‡fiW“ À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠ O⁄MØ—⁄fl»⁄M}Ê »⁄·¤t•¤V⁄ ́ ⁄‡∆ ⁄́ }⁄¡⁄MV⁄V⁄ÿVÊ }⁄sÊæÊ‡s⁄flu»⁄‚¥•⁄¬M•⁄

@•Êfi ́ ⁄‡∆ ⁄́ »⁄fl‡ƒO⁄ }⁄¡⁄MV⁄V⁄◊⁄fl ’M•⁄OÊQ ̂ ⁄∆—⁄fl}⁄°•Ê. C ¬fi~æ⁄fl∆« »⁄flflM•⁄OÊQ »⁄fl}⁄fl° ’M•⁄OÊQ —¤V⁄fl»⁄

}⁄¡⁄MV⁄V⁄◊⁄fl Æ⁄¡⁄—⁄∞¡⁄ —Êfi¬ ́ ⁄‡∆ ⁄́∆« JM•⁄fl ̈ À⁄̀ƒ }⁄¡⁄MV⁄»⁄‚¥ DMm¤V⁄fl»⁄‚¥•⁄fl. B•⁄¡⁄∆« ̈ À⁄̀ƒ“§~æ⁄fl∆«¡⁄fl»⁄
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∫Ë}⁄À¤—⁄° X

∏M•⁄flV⁄◊⁄́ ⁄fl≠ ́ Ê‡fisÈV⁄◊ÊM•⁄fl, V⁄¬Œ⁄r O⁄MÆ⁄́ ⁄ …—¤°¡⁄•⁄∆«¡⁄fl»⁄ ∏M•⁄flV⁄◊⁄́ ⁄fl≠ HMn
Ế‡fisÈV⁄◊ÊM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl. Æ⁄¡⁄—⁄∞¡⁄ —⁄…flfiÆ⁄•⁄∆«¡⁄fl»⁄ G¡⁄s⁄fl ́ Ê‡fisÈ @¢⁄»¤

HMn ́ Ê‡fisÈV⁄◊Ê‡◊⁄W ⁄́ @M}⁄¡⁄»⁄‚¥ }⁄¡⁄MV⁄•⁄‡¡⁄•⁄  
2

λ 
  

 @®⁄%•⁄Œ¤oW¡⁄fl»⁄‚¥•⁄fl.
—Ê‡fi Ế‡fi…flfil¡È }⁄M~ @ ⁄́fl¡⁄y Ếæ⁄fl∆«¡⁄fl»¤V⁄ @•⁄¡⁄ G¡⁄s⁄fl }⁄fl¶∏M•⁄flV⁄◊⁄fl
JM•Ê‡M•⁄fl ́ Ê‡fisÈ AW¡⁄fl»⁄‚¥•⁄fl.
A•⁄¡Ê ¡Ê—Ê‡ Ế́ È” O¤ƒM ⁄́ »¤æ⁄flfl—⁄°M∫⁄•⁄∆« OÊ‡◊⁄»Êæ⁄fl ∑¤øflæ⁄fl ∫¤V⁄»⁄‚¥
æ⁄·¤»¤V⁄ƒ‡ HMn Ế‡fisÈ AW¡⁄fl»⁄‚¥•⁄fl. @ ⁄́fl¡⁄y ẾÊæ⁄fl —⁄M•⁄∫⁄%•⁄∆« ̈ fi¬ ⁄́
»Êflfi≈ÊΩ˝Áæ⁄fl∆« ́ Ê‡fisÈ DMm¤V⁄fl»⁄‚¥•⁄fl.

⁄
—Êo}Ê‡fi—Ê‡QfiÆÈ

»Ê‡s⁄‡¿≈È 3
´¤•⁄•⁄ Æ⁄√~±⁄ƒ ⁄́, A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́, »Ê‡◊⁄V⁄fl »⁄·¤•⁄%¨, Æ⁄√~®⁄¥ ¨, O⁄los⁄V⁄◊⁄ ´¤•⁄
…e¤k ⁄́, ““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄fl —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ

´¤•⁄•⁄ Æ⁄√~±⁄ƒ ⁄́
_}⁄√ 1.15¡⁄∆« Ø.….“ ÆÊÁÆ⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄}⁄́ ⁄OÊ‡fi ⁄́ »⁄fl}⁄fl° Æ⁄√~±⁄ƒ ⁄́ OÊ‡fi ⁄́V⁄◊⁄fl —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄ ¬fi~æ⁄fl∆«
O⁄√…flfiO⁄¬“•⁄¡Ê Æ⁄√~±⁄∆—⁄fl}⁄°•Ê GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. ÆÊÁÆ⁄‚¥V⁄◊⁄fl V¤«—ÈÆÊ«finVÊ ∂tæ⁄fl•⁄M}Ê
V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.

A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́
JM•⁄fl OÊ‡fizÊ S¤∆æ⁄·¤W¡⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« »⁄fl}⁄fl° »⁄—⁄fl°V⁄ÿM•⁄ }⁄flM∏¡⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« DMm¤V⁄fl»⁄
´¤•⁄ Æ⁄√~±⁄ƒ ⁄́»⁄́ ⁄fl≠ V⁄»⁄fl¨—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl. _}⁄√ 1.17¡⁄∆« ¨fit¡⁄fl»⁄ Æ⁄√~æÊ‡M•⁄fl DÆ⁄O⁄¡⁄y•⁄∆«
A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́»⁄́ ⁄fl≠ ‘ÊfiVÊ Æ⁄√æÊ‡fid ⁄́Æ⁄t“OÊ‡◊⁄Ÿ≈¤W•Ê GM•⁄fl ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl.

»Ê‡◊⁄V⁄fl »⁄·¤•⁄%¨, Æ⁄√~®⁄¥ ¨
A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́•⁄ Æ⁄¬z¤»⁄fl»¤W —⁄}⁄}⁄»¤W DMm¤V⁄fl»⁄ »Ê‡◊⁄V⁄fl…OÊæ⁄flfl »Ê‡◊⁄V⁄fl»⁄·¤•⁄%¨æ⁄·¤W•Ê
GM∂fl•⁄́ ⁄fl≠ »⁄¿O⁄°Æ⁄t“•⁄ ́ ⁄M}⁄¡⁄ Æ⁄√~®⁄¥ ̈ æÊflM∂fl•⁄fl B•⁄¬M•⁄ ‘ÊfiVÊ ª ⁄́≠»¤W•Ê GM∂fl•⁄́ ⁄fl≠ …»⁄¬—⁄∑ÊfiO⁄fl.
»Ê‡•⁄∆ ⁄́ ´¤•⁄»⁄́ ⁄fl≠ OÊfiÿ•⁄ ∂ÿO⁄ @•Êfi ´¤•⁄»⁄‚¥ JM•⁄fl ¨Ã`}⁄ —⁄»⁄flæ⁄·¤M}⁄¡⁄•⁄∆« Æ⁄‚¥ ⁄́N OÊfiÿ—⁄fl»⁄‚¥•Êfi
Æ⁄√~®⁄¥ ¨æ⁄·¤W•Ê GM•⁄fl ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl. »Ê‡•⁄∆´⁄ À⁄∂ß¶M•⁄ B•⁄´⁄fl≠ Æ⁄√}Ê¿fiP“ OÊfiÿ—⁄ƒfl
—¤®⁄¥¿…•ÊæÊflM∂fl•Êfi B•⁄¡⁄ Æ⁄√}Ê¿fiO⁄}Êæ⁄·¤W•Ê. Æ⁄√~®⁄¥ ̈  @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄¡⁄∆« À⁄√»⁄ya⁄ƒ•⁄ »⁄fl‘⁄}⁄ »⁄́ ⁄fl≠
»⁄¿O⁄°Æ⁄t“OÊ‡s⁄∑ÊfiO⁄fl. »¤æ⁄flfl… ⁄́∆« Æ⁄√~®⁄¥ ¨ OÊfiÿ—⁄∑ÊfiO¤•⁄¡Ê Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝ÁVÊ B¡⁄∑ÊfiO¤•⁄ •⁄‡¡⁄»⁄‚¥
17 …flfil¡È @¢⁄»¤ @•⁄PQM}⁄ ‘Ê̂ ¤`W¡⁄∑ÊfiO⁄fl. B•⁄́ ⁄fl≠ C OÊ◊⁄W ⁄́M}Ê ≈ÊO⁄Q ‘¤O⁄∂‘⁄fl•⁄fl.

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
Ø.….“ ÆÊÁÆ⁄‚¥V⁄◊⁄fl, V¤«—ÈÆÊ«fimÈ, —Ê‡ofiÆÈO¤«OÈ, O¤sÈ%∑Ê‡fisÈ%, ́ ⁄æ⁄fl»¤•⁄ mÊÁ≈È”, —Êo}Ê‡—Ê‡QfiÆÈ



1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901

73

}⁄¡⁄MV⁄ ⁄̂ƒ Ế

»¤æ⁄flfl… ⁄́∆« ́ ¤•⁄•⁄ »ÊfiV⁄ = 340 m/s

´¤•⁄»⁄‚¥ P…æ⁄fl∆« Dÿæ⁄flfl»⁄ —⁄»⁄flæ⁄fl =
1

10
s

´¤•⁄»⁄‚¥ Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝ÁVÊ ́ ⁄M}⁄¡⁄ @∆«M•⁄ ÀÊ‡√fi}⁄‰… ⁄́
 ∂ÿVÊ —⁄M ⁄̂¬“•⁄ Jlflo •⁄‡¡⁄ = vt

= 340 × 
1

10

= 34 m

∴ Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝ÁW¡⁄fl»⁄ •⁄‡¡⁄ =
34

2

= 17 m

‘Ê̂ ⁄fl` G}⁄°¡⁄…¡⁄fl»⁄ O⁄los⁄V⁄◊⁄fl, G}⁄°¡⁄•⁄ ∑Êlo GM∏»⁄‚¥V⁄◊⁄ —⁄…flfiÆ⁄•⁄∆« ̈ ¶%Œ⁄o •⁄‡¡⁄•⁄∆« ̈ M}⁄flOÊ‡Ms⁄fl
À⁄∂™»⁄́ ⁄fl≠ DMlfl»⁄·¤t•⁄¡Ê Æ⁄√~®⁄¥ ¨ OÊfiÿ—⁄∂‘⁄fl•⁄fl.

¨fi¬ Ế‡◊⁄VÊ Æ⁄√~®⁄¥ ¨ OÊfiÿ—⁄∑ÊfiO¤•⁄¡Ê ́ ¤•⁄•⁄ »⁄fl}⁄fl° Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝Áæ⁄·¤•⁄ ̈ fi¬ ⁄́ }⁄◊⁄∫¤V⁄ @¢⁄»¤
V⁄noæ⁄·¤•⁄ »⁄—⁄fl°… ⁄́ ́ ⁄s⁄fl… ⁄́ @M}⁄¡⁄»⁄́ ⁄fl≠ OÊ◊⁄VÊ ‘Êfiÿ¡⁄fl»⁄ ¬fi~æ⁄fl∆« ≈ÊO⁄Q‘¤O⁄∂‘⁄fl•⁄fl.

¨fi¬´⁄∆«  ́ ¤•⁄•⁄ »ÊfiV⁄ = 1482 m/s

À⁄√»⁄y a⁄ƒ =
1

10
 s

´¤•⁄•⁄ »⁄fl‡ƒ¶M•⁄ Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝ÁVÊ Æ⁄‚¥ ⁄́N

~¡⁄flW —⁄M ⁄̂¬—⁄fl»⁄ •⁄‡¡⁄ = 1482 × 
1

10

= 148.2 m

∴´¤•⁄•⁄ »⁄fl‡ƒ¶M•⁄ Æ⁄√~±⁄ƒ ⁄́ »Êflfi≈ÊΩ˝ÁVÊ B¡⁄fl»⁄ @M}⁄¡⁄ = 
148.2

2
 = 74.1 m

O⁄los⁄V⁄◊⁄ ´¤•⁄ …e¤k ⁄́
JM•⁄fl “ Ếfi»⁄·¤ £æÊflfil¡È ⁄́ J◊⁄∫¤V⁄•⁄ VÊ‡fisÊ, Ếƒ, “fi∆MVÈ GM∏»⁄‚¥V⁄◊⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ ¨fi»⁄‚¥
V⁄»⁄fl¨—⁄fl…¡¤ GM∂fl•¤W Æ⁄√ÀÊ≠æ⁄fl ⁄́fl≠ OÊfi◊⁄fl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄ C Æ¤p⁄∫¤V⁄»⁄́ ⁄fl≠ A¡⁄Mª—⁄∂‘⁄fl•⁄fl.

$ VÊ‡fisÊV⁄◊⁄ Æ⁄√}Ê¿fiO⁄}Ê

$ “fi∆MVÈ Æ⁄√}Ê¿fiO⁄}Ê

$ Ếƒ•⁄ Æ⁄√}Ê¿fiO⁄}Ê

$ A—⁄́ ⁄V⁄◊⁄ Æ⁄√}Ê¿fiO⁄}Ê

»⁄fls⁄̂ ⁄fl…OÊæ⁄fl ⁄́fl≠ ‘Ê‡M¶¡⁄fl»⁄ Æ⁄¡⁄•ÊV⁄◊⁄ @»⁄À⁄¿O⁄}Êæ⁄fl ⁄́fl≠ ̂ ⁄̂ Ê%æ⁄fl∆« —Êfi¬—⁄∂‘⁄fl•⁄fl.

´¤•⁄•⁄ Æ⁄√~±⁄ƒ ⁄́ }⁄}⁄ »⁄́ ⁄fl≠ P√æ⁄·¤}⁄ΩO⁄»¤W Æ⁄√æÊ‡fid ⁄́ Æ⁄t“OÊ‡Ms⁄fl, A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́¶M•¤V⁄fl»⁄
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—⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄∆¡⁄fl»⁄ ¬fi~V⁄◊⁄́ ⁄‡≠ O⁄los⁄ ̈ »⁄·¤%y OÊ–fi}⁄√•⁄∆« ‘ÊfiVÊ ∂◊⁄“OÊ‡◊⁄Ÿ≈¤W•Ê GM∂fl•⁄́ ⁄fl≠

⁄̂̂ Ê%, I.“.n GM∏»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ »⁄¿O⁄°Æ⁄t“OÊ‡s⁄∑ÊfiO⁄fl.

‘¤≈ÈV⁄◊⁄∆« »⁄fl}⁄fl° AtmÊ‡fi¬æ⁄flMV⁄◊⁄∆« ́ ¤•⁄»⁄́ ⁄fl≠ —⁄∞Œ⁄o»¤W OÊfi◊⁄ƒfl

$ Ếƒ»⁄́ ⁄fl≠ •Ê‡¡⁄V⁄fl »⁄·¤s⁄fl»⁄‚¥•⁄fl

$ PlP, ∑¤Wƒfl, »ÊMn≈Êfil¡È GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ ‘Ê̂ ⁄fl` —⁄MSÊ¿æ⁄fl∆« —¤§Ø—⁄∑ÊfiO⁄fl.

$ »⁄fls⁄̂ ⁄fl»⁄ Æ⁄¡⁄•ÊV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ VÊ‡fisÊV⁄◊⁄́ ⁄fl≠ •Ê‡¡⁄V⁄flVÊ‡ÿ—⁄fl»⁄‚¥•Ê‡fi, ¢⁄»Ê‡%fiOÊ‡fi≈È, ∑ÊÁ‘⁄flƒfl« »⁄flflM}¤•⁄»⁄‚¥V⁄◊⁄ A»⁄¡⁄y»⁄́ ⁄fl≠

VÊ‡fisÊVÊ ‘Ê‡¶—⁄∑ÊfiO⁄fl.

$ ẾƒOÊQ O¤ÆÊ%mÈV⁄◊⁄́ ⁄fl≠ ‘¤—⁄∑ÊfiO⁄fl.

$ “fi∆MVÈVÊ ¢⁄»Ê‡%fiOÊ‡fi≈È @¢⁄»¤ •Ê‡¡⁄V¤•⁄ »⁄—⁄fl°»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ “filflV⁄ÿVÊ O⁄flŒ⁄́ È ‘¤O⁄∑ÊfiO⁄fl.

““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄fl

∫¤¡⁄}⁄ ‘¤V⁄‡ ẾfiÆ¤◊⁄•⁄∆« B~°fi Ê̂VÊ —⁄M∫⁄…“•⁄ ∫⁄‡O⁄MÆ⁄•⁄ O⁄fl¬}⁄fl ⁄̂_%—⁄fl}¤° C Æ¤p⁄∫¤V⁄OÊQ

Æ⁄√»ÊfiÃ—⁄∂‘⁄fl•⁄fl. ICT æ⁄fl —⁄‘¤æ⁄fl¶M•⁄ “—Ê‡ΩfiV¤√≤ ⁄́ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬“ ‘Êfi◊⁄∑ÊfiO⁄fl.

»⁄·¤}⁄√»⁄ƒ«•Êfi ∫⁄‡O⁄MÆ⁄•⁄ DV⁄»⁄fl OÊfiM•⁄√ æ⁄·¤»⁄‚¥•ÊM•⁄fl, DV⁄»⁄fl OÊfiM•⁄√…¡⁄fl»⁄ ““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄

Æ⁄√—¤¡⁄»⁄´⁄fl≠ ICT DÆ⁄æÊ‡fiW“ …»⁄¬“ ‘Êfi◊⁄∑ÊfiO⁄fl.

∫⁄‡O⁄MÆ⁄⁄V⁄ÿM•⁄ DMm¤V⁄fl»⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl

$ O⁄los⁄V⁄ÿVÊ ‘¤¨æ⁄flflMm¤V⁄fl»⁄‚¥•⁄fl.

$ »⁄·¤V⁄%V⁄◊⁄fl, ¡ÊÁ≈Ê fi m¤√OÈV⁄◊⁄fl »⁄flflM}¤•⁄ —¤¬VÊ »⁄¿»⁄—Ê§V⁄◊⁄fl ‘¤¨VÊ‡◊⁄V¤»⁄‚¥•⁄fl.

$ @zÊO⁄lfloV⁄◊⁄fl »⁄flfl¬•⁄fl ∏fi◊⁄fl»⁄‚¥»⁄‚¥

$ ∂‰‘⁄}È »⁄fl¡⁄V⁄◊⁄fl ́ ÊƒO⁄flQ¡⁄fl◊⁄fl»⁄‚¥»⁄‚¥

$ Æ¤√y‘¤¨ DMm¤V⁄fl»⁄‚¥•⁄fl.

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
1) $ 1.5 m

$ t = 2 s

s = 800 m

»ÊfiV⁄, v =
s

t
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}⁄¡⁄MV⁄ ⁄̂ƒ Ế

=
800

2
 = 400 m/s

$ λ = 4 m

v = 400 m/s

v = ƒλ

ƒ =
λ

v

=
400

4
 =  100 Hz

2) JM•⁄fl ‘¤≈È Ế‡◊⁄VÊ —⁄∞Œ⁄o»¤W ́ ¤•⁄ OÊfiÿ—⁄fl»⁄ ¬fi~æ⁄fl∆« @•⁄́ ⁄fl≠ ̈ …fl%—⁄fl»¤V⁄⁄ V⁄»⁄fl¨—⁄∑ÊfiO¤•⁄
…^¤¡⁄V⁄◊⁄ O⁄fl¬}⁄fl Æ⁄√~Æ¤¶—⁄fl»⁄ …e¤k ⁄́•⁄ À¤SÊæ⁄flfl O⁄los⁄V⁄◊⁄ ́ ¤•⁄ …e¤k ⁄́»¤W•Ê.

$ Ếƒ»⁄́ ⁄fl≠ •Ê‡¡⁄V⁄fl »⁄·¤s⁄fl»⁄‚¥•Ê‡fi, O¤ÆÊ%mÈ ‘¤—⁄fl»⁄‚¥•Ê‡fi »⁄·¤s⁄∑ÊfiO⁄fl.

$ “fi∆MVÈV⁄ÿVÊ ¢⁄»Ê‡%fiOÊ‡fi≈È DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ VÊ‡fisÊV⁄◊⁄́ ⁄fl≠ •Ê‡¡⁄V⁄flVÊ‡ÿ—⁄fl»⁄‚¥•Ê‡fi, ¢⁄»Ê‡%fiOÊ‡fi≈È, ∑ÊÁ‘⁄flƒfl« GM∏»⁄‚¥V⁄◊⁄ A»⁄¡⁄y ‘Ê‡¶—⁄∑ÊfiO⁄fl.

$ “filflV⁄ÿVÊ O⁄flŒ⁄́ È ‘¤O⁄∑ÊfiO⁄fl.

3) t = 4s

´¤•⁄—⁄MOÊfi}⁄V⁄◊⁄fl ‘⁄s⁄W¨M•⁄ ‘Ê‡¡⁄lfl ∂MsÊVÊ ∂t•⁄fl
Æ⁄‚¥ ⁄́N ’M¶¡⁄flV⁄ƒfl —⁄M ⁄̂¬“•⁄ •⁄‡¡⁄, s = vt

= 1500 × 4

= 6000 m

¨fi¬ ⁄́ »Êflfi≈ÊΩ˝ÁøflM•⁄ ∂MsÊW¡⁄fl»⁄ •⁄‡¡⁄ =
6000

2
 = 3000 m
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»⁄OÈ%ÃfimÈ 1

A, B GM∂ G¡⁄s⁄fl @s⁄u@≈Ê }⁄¡⁄MV⁄V⁄◊⁄fl »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ —⁄M ⁄̂¬—⁄fl»¤V⁄ JM•⁄fl
¨¶%Œ⁄o —⁄M•⁄∫⁄%•⁄∆«́ ⁄ V¤√±È _}⁄√»⁄́ ⁄fl≠ OÊ◊⁄VÊ OÊ‡s⁄≈¤W•Ê.

}⁄¡⁄MV⁄V⁄◊⁄fl 2 —ÊOÊMsÈ —⁄»⁄flæ⁄fl•⁄∆« BŒ⁄flo •⁄‡¡⁄ —⁄M ⁄̂⁄¬—⁄fl»⁄‚¥•¤•⁄¡Ê

(a) æ⁄·¤»⁄ }⁄¡⁄MV⁄»⁄‚¥ ‘Ê̂ ⁄fl` »ÊfiV⁄ ‘Ê‡M¶•Ê

(b) Æ⁄√~æÊ‡M•⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄ •⁄‡¡⁄ GŒ⁄flo?

(c) @©O⁄ A»⁄}¤%MO⁄ ‘Ê‡M¶¡⁄fl»⁄ }⁄¡⁄MV⁄ æ⁄·¤»⁄‚¥•⁄fl?

(d) A, B }⁄¡⁄MV⁄V⁄◊⁄ O⁄MÆ⁄́ ⁄…—¤°¡⁄ ~ÿ“¬.

6s —⁄»⁄flæ⁄fl•⁄∆«  A }⁄¡⁄MV⁄ GŒ⁄flo •⁄‡¡⁄OÊQ —⁄M^⁄¬—⁄fl»⁄‚¥•⁄fl? }⁄¡⁄MV⁄ B GŒ⁄flo •⁄‡¡⁄
—⁄M ⁄̂¬—⁄fl»⁄‚¥•⁄fl?
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}⁄¡⁄MV⁄ ⁄̂ƒ Ế

OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ Æ⁄√~æÊ‡M•⁄fl —⁄M•⁄∫⁄%V⁄◊⁄ƒ‡« —⁄M∫⁄…—⁄fl»⁄‚¥•⁄fl —¤ ∫¤…O⁄ O⁄MÆ⁄́ ⁄»Êfi, Æ⁄√∫¤…}⁄

O⁄MÆ⁄́ ⁄»Ê„fi @¢⁄»¤ @ ⁄́fl¡⁄y ẾæÊ‡fi GM•⁄fl Æ⁄no »⁄·¤t¬.

$ JM•⁄fl ̂ ÊMsÊæ⁄fl ̂ ⁄»⁄fl%»⁄́ ⁄fl≠ ∂t•¤V⁄ @•⁄¡Ê‡◊⁄W ⁄́ »¤æ⁄flfl…VÊ DMm¤V⁄fl»⁄ O⁄MÆ⁄́ ⁄

$ JM•⁄fl “ofi≈È ̂ ⁄»⁄fl ⁄̂»⁄‚¥ ́ ÊƒOÊQ ∏•¤ßV⁄ O⁄MÆ⁄́ ⁄ DMm¤V⁄fl»⁄‚¥•⁄fl.

$ —Ê‡fi Ế‡fi…flfil¡È }⁄M~æ⁄fl∆« B¬“•⁄ ÆÊfiÆ⁄¡È ¡ÊÁs⁄¡È O⁄MØ—⁄fl»¤V⁄ •⁄‡¡⁄OÊQ G—Êæ⁄flƒ∞s⁄fl}⁄°•Ê.

$ O⁄MØ—⁄fl~°¡⁄fl»⁄ À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠ »Êflfif ⁄́ »Êflfi≈Ê J~° B¬“•¤V⁄ »Êflfidfl O⁄MØ—⁄fl»⁄‚¥•⁄fl.

$ —Ê‡fi Ế‡fi…flfil¡È }⁄M~æ⁄fl∆« B¬“¡⁄fl»⁄ ÆÊfiÆ⁄¡È ¡ÊÁs⁄¡È ‘¤¬‘Ê‡fiV⁄•Ê O⁄MØ—⁄fl}¤° B¡⁄fl}⁄°•Ê.

$ JM•⁄fl À⁄fl√~O⁄»Êæ⁄fl ⁄́fl≠ —⁄fl~°VÊøflM•⁄ ∂t•¤V⁄ O⁄MØ—⁄fl»⁄‚¥•⁄fl.

—¤ ∫¤…O⁄ O⁄MÆ⁄́ ⁄ Æ⁄√∫¤…}⁄ O⁄MÆ⁄́ ⁄ @ ⁄́fl¡⁄y Ế
JM•⁄⁄fl “ofi≈È ̂ ⁄»⁄fl ⁄̂ ́ ÊƒOÊQ ∏fi◊⁄fl»¤V⁄

O⁄MØ—⁄fl»⁄‚¥•⁄fl

»⁄OÈ%ÃfimÈ 2

»⁄OÈ%ÃfimÈ 3

_}⁄√ 1.15¡⁄∆« —⁄‡_“•⁄ Æ⁄√æÊ‡fiV⁄•⁄∆« V¤«—ÈÆÊ«fimÈ »⁄·¤}⁄√»⁄ƒ«•Êfi ÆÊfiÆ⁄¡È, O¤sÈ%∑Ê‡fisÈ%,
¢⁄»Ê‡%fiOÊ‡fi≈È, mÊÁ≈È”, ∂mÊo, —Êy∏´⁄ VÊ‡fi{ GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW“ Æ⁄√æÊ‡fiV⁄»⁄´⁄fl≠
A»⁄~%—⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl —⁄M•⁄∫⁄%•⁄∆«æ⁄fl‡ ´¤•⁄ Æ⁄√~±⁄∆—⁄fl»⁄‚¥•Êfi GM•⁄fl O⁄Ms⁄fl’tæ⁄fl∑ÊfiO⁄fl.
(C »⁄—⁄fl°V⁄◊⁄́ ⁄fl≠ V¤«—ÈÆÊ«fin ⁄́ »⁄flflM∫¤V⁄•⁄∆« B¬“ Æ⁄√æÊ‡fiV⁄ ́ ⁄sÊ—⁄∂‘⁄fl•⁄fl)

»⁄—⁄fl°V⁄◊⁄fl D}⁄°»⁄fl»¤W @MÃO⁄»¤W Æ⁄√~±⁄∆
 Æ⁄√~±⁄∆—⁄fl»⁄»⁄‚¥V⁄◊⁄fl Æ⁄√~±⁄∆—⁄fl»⁄»⁄‚¥V⁄◊⁄fl —⁄•⁄»⁄‚¥V⁄◊⁄fl

V¤«—ÈÆÊ«fimÈ
ÆÊfiÆ⁄¡È
O¤sÈ%∑Ê‡fisÈ%
¢⁄»Ê‡%fiOÊ‡fi≈È
mÊÁ≈È”́ ⁄
⁄́æ⁄fl»¤•⁄ ∫¤V⁄

mÊÁ≈È”́ ⁄ ’M∫¤V⁄
∂mÊo
—Êy∏ ⁄́ VÊ‡fi{
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O⁄√»⁄fl —⁄‡ ⁄̂O⁄V⁄◊⁄fl ‘Ë•⁄fl @ƒ«—⁄MSÊ¿
1. }⁄¡⁄MV⁄ ̂ ⁄⁄ƒ Ế GM•⁄¡Êfi ẾM•⁄‡ }⁄¡⁄MV⁄ ̂ ⁄ƒ ẾVÊ B}⁄¡⁄ …®⁄•⁄ ̂ ⁄ƒ ẾV⁄ÿM•⁄

B¡⁄fl»⁄ »⁄¿}¤¿—⁄ H ẾM•⁄‡ ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.
2. @s⁄u@≈Ê »⁄fl}⁄fl° ̈ fi◊⁄ @≈Ê GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄W%fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

3. }⁄¡⁄MV⁄V⁄◊⁄ …ÀÊfiŒ⁄}ÊV⁄◊¤•⁄ A»⁄}¤%MO⁄, }⁄¡⁄MV⁄•⁄‡¡⁄, O⁄MÆ⁄´⁄…—¤°¡⁄
GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lflo»⁄·¤tOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

4. ´¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl ̈ fi◊⁄@≈ÊV⁄◊¤W»Ê GM•⁄fl ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.
5. v = ƒλ GM∂ —⁄‡}⁄√»¤O⁄¿ DÆ⁄æÊ‡fiW“ —⁄¡⁄◊⁄V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠

¨®⁄%¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

6. Æ⁄√∫¤…}⁄O⁄MÆ⁄´⁄, @´⁄fl¡⁄y´Ê, GM∏»⁄‚¥V⁄◊⁄ O⁄fl¬}⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

7. ´¤•⁄•⁄ A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“¡⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠
~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

8. À⁄√»⁄ya⁄ƒ, »Ê‡◊⁄V⁄fl»⁄·¤•⁄%¨ GM∏»⁄‚¥V⁄◊Êfi ẾM•⁄fl »⁄fl ⁄́•⁄lflo»⁄·¤tOÊ‡◊⁄Ÿƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

9. •Ê‡s⁄u ‘¤≈ÈV⁄◊⁄∆«  À⁄∂ß»⁄‚¥ —⁄¬æ⁄·¤W OÊfiÿ—⁄ƒfl »⁄·¤s⁄∑ÊfiO¤•⁄ »⁄¿»⁄—Ê§V⁄◊⁄fl
æ⁄·¤»⁄‚¥»ÊM•⁄fl »⁄fl ⁄́•⁄lflo»⁄·¤tOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

10. ““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄ O⁄fl¬}⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

@®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
O⁄√»⁄fl —⁄‡ ⁄̂O⁄V⁄◊⁄fl D}⁄°»⁄fl    —⁄¡¤—⁄¬ D}⁄°»⁄flÆ⁄t—⁄
—⁄MSÊ¿   ∑ÊfiO¤•⁄fl•⁄fl

1. ……®⁄ ¬fi~æ⁄fl }⁄¡⁄MV⁄V⁄◊⁄́ ⁄fl≠ Æ⁄√}Ê¿fiP“ ~ÿæ⁄flƒfl
»⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

2. }⁄¡⁄MV⁄•⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl »⁄flO⁄QÿVÊ
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

3. }⁄¡⁄MV⁄•⁄‡¡⁄, »⁄fl}⁄fl° A»⁄}¤%MO⁄V⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄
~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl

4. »⁄flO⁄Q◊⁄fl v=ƒλ GM∂ —⁄‡}⁄√»¤O⁄¿ DÆ⁄æÊ‡fiW“
V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ ̈ ®⁄%¬—⁄∆¡⁄fl»⁄ —¤»⁄fl¢⁄¥¿%
V⁄ÿ—⁄fl»⁄¡⁄fl.
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5. ´¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl ̈ fi◊⁄ @≈ÊV⁄◊¤W»ÊæÊflM•⁄‡ ́ ¤•⁄»⁄‚¥
»¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ —⁄M ⁄̂¬“ ́ ⁄»⁄flVÊ OÊfiÿ—⁄fl»⁄‚¥•⁄fl
‘ÊfiVÊM∂fl•⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤W•Ê.

6. Æ⁄√∫¤…}⁄ O⁄MÆ⁄́ ⁄, @ ⁄́fl¡⁄y Ế GM∏fi AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠
»⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤W•Ê.

7. ´¤•⁄•⁄ - A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́»⁄́ ⁄fl≠ Æ⁄√æÊ‡fid ⁄́
Æ⁄t“OÊ‡Mt¡⁄fl»⁄ —⁄M∫⁄%V⁄◊⁄´⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl
—¤®⁄¥¿»¤W•Ê.

8. »Ê‡◊⁄V⁄fl »⁄·¤•⁄%¨, Æ⁄√~®⁄¥ ¨V⁄◊Ê‡◊⁄W´⁄ »⁄¿}¤¿—⁄
~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤W•Ê.

9. O ⁄l os ⁄V ⁄◊ ⁄  ´¤• ⁄ …e¤k´ ⁄O Ê Q  — ⁄M∂M©“•⁄
—⁄}¤¿MÀ⁄V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¿»¤W•Ê.

10. ““ΩOÈ }⁄¡⁄MV⁄V⁄◊⁄fl, ∫⁄‡O⁄MÆ⁄•⁄ DV⁄»⁄flOÊfiM•⁄√
GM∏»⁄‚¥V⁄◊⁄ ∂VÊX ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl »⁄fl}⁄fl° “—Ê‡ΩfiV¤√≤ ⁄́
DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤W•Ê.
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ØfiqOÊ

¨}⁄¿ffi»⁄́ ⁄•⁄∆« …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ JM•⁄fl @¨»¤æ⁄fl% Y⁄lO⁄»¤W•Ê. @s⁄flVÊ »⁄·¤s⁄ƒfl ,

@¡ÊÊæ⁄flƒfl, ‘⁄flt»⁄·¤s⁄ƒfl, OÊƒ—⁄V⁄◊⁄́ ⁄fl≠ —⁄¡⁄◊⁄VÊ‡ÿ—⁄ƒfl, ∑Ê◊⁄O⁄fl, V¤ÿ »⁄flflM}¤•⁄ G≈¤« ¬fi~æ⁄fl

—⁄flR—Ëƒ∫⁄¥¿V⁄◊⁄´⁄fl≠ ‘Ê_`—⁄ƒfl …•⁄fl¿}È ^ÊÁ}⁄´⁄¿»⁄´⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl. V⁄Mªfi¡⁄

“§~æ⁄fl∆«¡⁄fl»⁄ ¡Ê‡fiWV⁄ÿVÊ O⁄‰}⁄O⁄ D“¡¤l ¨fis⁄ƒfl, »ÊÁ•⁄¿Pfiæ⁄fl OÊ–fi}⁄√•⁄∆« @´ÊfiO⁄

DÆ⁄O⁄¡⁄yV⁄◊⁄´⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl O⁄MÆ⁄„¿l¡È´⁄M}⁄‘⁄ @~fi »ÊfiV⁄

DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl …•⁄fl¿}È @V⁄}⁄¿»¤W•Ê. •ÊÁ́ ⁄M¶ ⁄́ ffi»⁄́ ⁄•⁄∆«

G≈¤« —⁄M•⁄∫⁄%V⁄◊⁄ƒ‡« …•⁄fl¿}È JM•⁄ƒ« JM•⁄fl ¬fi~æ⁄fl∆« ⁄́»⁄flVÊ —⁄‘¤æ⁄fl ¨fis⁄fl»⁄‚¥•⁄fl.

…•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄≠ B}⁄¡⁄ ¡⁄‡Æ⁄•⁄ ̂ ÊÁ}⁄́ ⁄¿V⁄◊¤W Æ⁄¬»⁄~%—⁄fl»¤V⁄ DMm¤V⁄fl»⁄ Æ⁄√æÊ‡fid ⁄́•⁄

∂VÊX »⁄fl}⁄fl° @•⁄¡⁄ @◊⁄}ÊVÊ —⁄M∂M©“•⁄ O⁄∆OÊæÊflfi C æ⁄fl‡¨mÈ ⁄́ D•ÊßfiÀ⁄»¤W•Ê. …•⁄fl¿}È

Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ æ⁄flflP° Æ⁄„»⁄%O⁄»¤W ∂◊⁄—⁄ƒfl »⁄fl}⁄fl° »⁄fl¡⁄flÆ⁄æÊ‡fiV⁄Æ⁄t—⁄•Ê —⁄fl¡⁄P–}⁄»¤W

DÆ⁄æÊ‡fiW—⁄fl»⁄ »⁄fl´Ê‡fi∫¤»⁄»⁄´⁄fl≠ »⁄flO⁄Q◊⁄∆« ∑Ê◊Ê—⁄ƒfl C æ⁄fl‡¨mÈ´⁄ »⁄fl‡ƒO⁄

Æ⁄√æ⁄fl~≠—⁄≈¤W•Ê.

»Ê‡s⁄‡¿≈È - 1: (3 Øfi¬æ⁄flsÈ)
$ …•⁄fl¿}È DÆ⁄O⁄¡⁄yV⁄◊⁄∆« d¡⁄flV⁄fl»⁄ Ê̂Á}⁄́ ⁄¿•⁄ ¡⁄‡Æ¤M}⁄¡⁄ - DŒ⁄|•⁄ Æ⁄¬»⁄·¤y - d‡≈È

¨æ⁄fl»⁄fl - DŒ⁄| D}¤∞•⁄O⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl - ¡⁄O⁄–O⁄ ±⁄≥„¿—È
»Ê‡s⁄‡¿≈È - 2 ( 3 Øfi¬æ⁄flsÈ)
$ …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄√∫¤ Æ⁄¬z¤»⁄fl  - B´ÈOÊfiMt—ÊMmÈ≈¤¿MÆÈ - t—È^¤eÈ%≈¤¿MÆÈ

- Æ⁄„¥«¡⁄—ÊMmÈ ≈¤¿MÆÈ - OÊ‡MÆ¤OÈo ±⁄≥„¥«¡⁄—ÊMmÈ≈¤¿MÆÈ - G≈È.B.t.≈¤¿MÆÈ
»Ê‡s⁄‡¿≈È 3 (2 Øfi¬æ⁄flsÈ)
$ …•⁄fl¿}È Æ⁄»⁄¡È - Æ⁄»⁄¬ ⁄́ æ⁄fl‡¨mÈ»
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ÈV
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⁄ »
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...

2
…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄

Æ⁄¬z¤»⁄flV⁄◊⁄fl

…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl
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G¡⁄s⁄fl ∏fiO⁄¡ÈV⁄◊⁄fl, 6 V ∑¤¿l¬, ¬æÊ‡fi—¤omÈ, @…flΩfil¡È, ¨OÊ‡√fiM }⁄M~, }¤»⁄fl√•⁄ }⁄M~, ¨fi¡⁄fl,
—Ê‡ofiÆÈ »¤^È, ¢⁄»Ê‡%fi…flfil¡È, ……®⁄ ¬fi~æ⁄fl DŒÊ‡|fi}¤∞•⁄O⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl/ _}⁄√V⁄◊⁄fl, ……®⁄
¬fi~æ⁄fl ±⁄≥„¿—⁄flV⁄◊⁄fl.

»⁄flfl ⁄́fl≠t _}⁄√•⁄∆«¡⁄fl»⁄ »⁄flV⁄fl… ⁄́ —⁄MÀ⁄æ⁄fl¶M•⁄ ⁄̂̂ Ê%æ⁄fl ⁄́fl≠ A¡⁄Mª—⁄∂‘⁄fl•⁄fl. ⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄
Æ⁄no 2.1 Æ⁄„~%VÊ‡ÿ—⁄∆

 B≈ÊPoÒOÈ ∂≈Èπ: …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ → Æ⁄√O¤À⁄ Ê̂Á}⁄́ ⁄¿  → Æ⁄√∫¤ Æ⁄¬z¤»⁄fl

 …•⁄fl¿}È ±¤¿´È ::::: …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ → æ⁄·¤M~√O⁄ Ê̂Á}⁄́ ⁄¿ → æ⁄·¤M~√O⁄ Æ⁄¬z¤»⁄fl

 —Ê‡ofi¡ÊfieÈ ∑¤¿l¬ ̂ ¤f%MVÈv ::::: …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿  → ¡¤—¤æ⁄fl¨O⁄ ̂ ÊÁ}⁄́ ⁄¿ → ¡¤—¤æ⁄fl¨O⁄ Æ⁄¬z¤»⁄fl

BMs⁄O⁄–´È O⁄flO⁄Q¡È:  …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ → DŒ⁄| Ê̂Á}⁄́ ⁄¿ → DŒ⁄| Æ⁄¬z¤»⁄fl

B≈ÊPoÒOÈ J»Ế È ::::: …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ → }⁄¡⁄MV⁄ ^ÊÁ}⁄´⁄⁄¿ → DŒ⁄| Ê̂Á}⁄́ ⁄¿

…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ DŒ⁄| Æ⁄¬z¤»⁄fl
Æ⁄√æÊ‡fiV⁄ ̂ ⁄lfl»⁄nOÊV⁄ÿVÊ 6 V, 3 A G∆…fl Ếfil¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl. ̈ OÊ‡√fiM }⁄M~V¤W
‘⁄◊Êæ⁄fl B“°ÆÊnoVÊæ⁄fl OÊ‡fiøflƒ ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl. ∏fiO⁄¡⁄flV⁄◊⁄∆« —⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄∆« ̈ fi¡⁄́ ⁄fl≠
}ÊVÊ•⁄flOÊ‡Ms⁄fl ¢⁄»Ê‡%fi…flfil¡È ¬fitMVÈ ̈ ¬fiO⁄–zÊ »⁄·¤s⁄∑ÊfiO⁄fl. »⁄flMs⁄ƒ»⁄́ ⁄fl≠ K´È »⁄·¤t »⁄fl‡¡Ê‡fi
´¤≈Ê‡Qfi …fl¨lflV⁄◊⁄ ∂ÿO⁄ G¡⁄s⁄fl ∏fiO⁄¡ÈV⁄◊⁄ DŒ⁄|}Êæ⁄fl ⁄́fl≠ Æ⁄‚¥ ⁄́N O⁄Ms⁄fl ’t•⁄fl ∂¡Êæ⁄flfl»⁄¡⁄fl. C
Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ……®⁄ ¬fi~æ⁄fl »¤‘⁄O⁄V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“(@ƒfl¿…fl¨æ⁄flM)Æ⁄‚¥ ⁄́¡¤»⁄~%—⁄∂‘⁄fl•⁄fl. ……®⁄
¬fi~æ⁄fl »¤‘⁄O⁄V⁄◊⁄ Æ⁄√~¡Ê‡fi®⁄»⁄‚¥ DŒ⁄|•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄‚¥•⁄ƒ«»Êfi.

OÊ‡√fitfiO⁄¡⁄y
—⁄»⁄flæ⁄fl•⁄ Æ⁄¬»⁄·¤y ‘Ê̂ ¤`V⁄fl»¤V⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ Æ⁄¬z¤»⁄fl ‘Ê̂ ¤`V⁄fl»⁄‚¥•ÊM•⁄fl •¤R∆—⁄∆.

G¡⁄s⁄́ Êæ⁄fl Æ⁄√æÊ‡fiV⁄•⁄∆« —⁄»⁄flæ⁄fl•⁄∆« ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠Mlfl »⁄·¤t DŒ⁄|}Êæ⁄flƒfl«Mm¤V⁄fl»⁄ ‘Ê̂ ⁄̀◊⁄»⁄́ ⁄fl≠
O⁄Ms⁄fl’tæ⁄fl∆.

OÊ‡√fitfiO⁄¡⁄y
…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬»⁄·¤y ‘Ê̂ ¤`V⁄fl»¤V⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ Æ⁄¬»⁄·¤y»⁄‚¥ ‘Ê̂ ¤`V⁄fl»⁄‚¥•ÊM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

¬æÊ‡fi—¤ol´⁄fl≠ O⁄√…flfiO⁄¬“ …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Êæ⁄fl´⁄fl≠ ‘Ê_`“ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄
Æ⁄¬»⁄·¤y•⁄∆« DMm¤V⁄fl»⁄ ‘Ê̂ ⁄̀◊⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∑ÊfiO⁄fl.
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…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl

Æ⁄√~æÊ‡M•⁄fl Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ́ ⁄sÊ—⁄fl»¤V⁄ƒ‡ »¤}¤»⁄⁄¡⁄y•⁄ DŒ⁄|}Êæ⁄fl∆«¡⁄fl»⁄ ̈ fi¡⁄́ ⁄fl≠ }ÊVÊ•⁄flOÊ‡Ms⁄fl
Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ Æ¤√¡⁄Mª—⁄∑ÊfiO⁄fl.

OÊ‡√fitfiO⁄¡⁄y
…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Ê ‘Ê^⁄fl`»⁄‚¥•⁄OÊQ @´⁄fl—¤¡⁄»¤W D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ Æ⁄¬»⁄·¤y
‘Ê̂ ¤`V⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄fl»⁄¡⁄fl.

…•⁄fl¿}È Æ⁄√»⁄’—⁄fl»⁄ JM•⁄fl »¤‘⁄O⁄•⁄∆« D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄ »⁄fl‡¡⁄fl
Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ Jlflo —Êfi¬“ d‡ƒ ⁄́ ¨æ⁄fl»⁄fl»⁄́ ⁄fl≠ ~ÿ—⁄∑ÊfiO⁄fl.

V⁄{}⁄ ¡⁄‡Æ⁄•⁄∆«  H = I2Rt  GM∂fl•⁄¡⁄∆« Æ⁄√~æÊ‡M•⁄fl @O⁄–¡⁄ H ⁄́́ ⁄fl≠ —⁄‡_—⁄fl}⁄°•ÊæÊflM•⁄fl »⁄fl ⁄́•⁄lflo
»⁄·¤s⁄∑ÊfiO⁄fl.

∂ÿO⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Êæ⁄fl ⁄́fl≠ B»⁄flΩtVÊ‡ÿ—⁄fl»⁄ —⁄»⁄fl—Ê¿æ⁄fl ⁄́fl≠ »⁄flflM¶¬“•⁄ ∂ÿO⁄ @•⁄́ ⁄fl≠
@®⁄%•⁄Œ¤oW“•⁄¡Ê DMm¤V⁄fl»⁄ ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠ »⁄flO⁄QÿM•⁄ »⁄·¤t—⁄∑ÊfiO⁄fl.

H = I2Rt æ⁄fl∆«  I @®⁄%•⁄Œ¤o•⁄¡Ê H = 

2
I

2

 
  

Rt = 

2I Rt

4
A•⁄fl•⁄¬M•⁄ DŒ⁄| 

1

4
 AW O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

∂ÿO⁄  
V

I
= R A•ÊfiÃ“ H = 

2V t

R
 GM•⁄fl ≈ÊO⁄Q »⁄·¤s⁄∂‘⁄fl•⁄ƒ«»Êfi.

‘¤VÊæÊflfi,  H = I2Rt = I2 × 
V

I
× t = IVt  ie  H = VIt GM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl.

—⁄»⁄fl—Ê¿ :
V = 230 V

I = 3 A

t = 1
2

h = 30 × 60 s

H = VIt

H = 230 × 3 × 30 × 60

H = 1242000 J

…•⁄fl¿}È DÆ⁄æÊ‡fiW“ DŒ⁄|»⁄́ ⁄fl≠ D}¤∞¶—⁄fl»⁄ ’finMVÈ OÊ‡fiøfl≈ÈV⁄ÿ¡⁄fl»⁄ ……®⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠
@¢⁄»¤ _}⁄√V⁄◊⁄́ ⁄fl≠ Æ⁄√•⁄Ã%—⁄fl»⁄‚¥•⁄fl. B»⁄‚¥V⁄◊⁄∆« DŒ⁄|»⁄́ ⁄fl≠ D}¤∞¶—⁄∆¡⁄fl»⁄ —¤»⁄·¤ ⁄́¿ Y⁄lO⁄ æ⁄·¤»⁄‚¥•ÊM•⁄fl
¨¬fiO⁄–zÊ »⁄·¤s⁄ƒfl ‘Êfi◊⁄∑ÊfiO⁄fl. I“n —¤®⁄¥¿}ÊV⁄◊⁄´⁄fl≠ ∂◊⁄“OÊ‡◊⁄Ÿ∂‘⁄fl•⁄fl. DŒ⁄| Æ⁄¬Æ¤ƒO⁄»¤W
DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl ¨OÊ‡√fiM AW•ÊæÊflM•⁄‡ ¨OÊ‡√fiM ⁄́ Y⁄lO⁄V⁄◊⁄fl »⁄fl}⁄fl° …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ ⁄̂_%“
•¤R∆—⁄∑ÊfiO⁄fl.

OÊ‡√fitfiO⁄¡⁄y
DŒ⁄| Æ⁄¬^¤ƒO⁄V⁄◊¤W DÆ⁄æÊ‡fiW—⁄fl»⁄ Æ⁄•¤¢⁄%V⁄ÿVÊ @©O⁄ Æ⁄√~¡Ê‡fi®⁄, @©O⁄ •⁄√…fiO⁄¡⁄y ∏M•⁄fl,
@©O⁄ ¡Ê““o…næ⁄fl‡ B¡⁄∑ÊfiO⁄fl. OÊMÆ⁄VÊ O¤•⁄ “§~æ⁄fl∆«(»¤æ⁄flfl… ⁄́ —¤ ≠̈®⁄¥¿…•⁄ß¡⁄‡) }⁄flM∑¤ —⁄»⁄flæ⁄fl•⁄
»⁄¡ÊVÊ ∂•⁄≈¤»⁄zÊV⁄ÿVÊ‡◊⁄V¤V⁄•Ê ̈ ƒ«ƒfl —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.
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∫Ë}⁄À¤—⁄°  X

¡⁄O⁄–O⁄ ±⁄≥„¿—È
»⁄flMs⁄ƒ•⁄∆« K»⁄¡È≈Ê‡fitMVÈ, ÀÊ‡fimÈ% —⁄O⁄‡¿%mÈ GM∏»⁄‚¥V⁄◊⁄ »⁄fl‡ƒO⁄ DMm¤V⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠
⁄̂_%—⁄∑ÊfiO⁄fl. …•⁄fl¿}È »⁄flMs⁄ƒV⁄◊⁄∆« @Æ⁄Y¤}⁄V⁄◊⁄́ ⁄fl≠ }⁄Ø∞—⁄ƒfl ±⁄≥„¿—È ‘ÊfiVÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl

GM•⁄fl …»⁄¬—⁄∑ÊfiO⁄fl. B•⁄fl …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ DŒ⁄| Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ ∂◊⁄“OÊ‡Ms⁄fl O¤æ⁄fl%»Ê—⁄V⁄fl»⁄‚¥•⁄fl
»⁄fl}⁄fl°  •⁄√…fiO⁄¡⁄y ∏M•⁄fl O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl B•⁄OÊQ O¤¡⁄y»ÊM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl.

OÊ‡√fitfiO⁄¡⁄y
»⁄flMs⁄ƒ•⁄∆« …fl~…flfi¬•⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄ DMm¤•⁄¡Ê O⁄t»Êfl •⁄√…fiO⁄¡⁄y ∏M•⁄fl…¡⁄fl»⁄ ±⁄≥„¿—È »⁄æ⁄fl¡⁄fl
D¬•⁄fl ‘Ê‡fiW »⁄flMs⁄ƒ … Ê̂cfi¶—⁄ƒ∞lflo DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄fl»⁄‚¥•⁄fl.

»¤‘⁄O⁄V⁄◊⁄ »⁄fl‡ƒO⁄ …•⁄fl¿}È Æ⁄√»⁄’—⁄fl»⁄Œ⁄flo O¤ƒ ±⁄≥„¿—È »⁄æ⁄fl¬ ⁄́∆« DŒ⁄| D}¤∞¶—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. C
DŒ⁄|»⁄‚¥ Æ⁄¬—⁄¡⁄OÊQ ∏s⁄flV⁄sÊæ⁄·¤V⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê ∏s⁄flV⁄sÊæ⁄·¤V⁄fl»⁄‚¥•⁄PQM}⁄ ‘Ê^⁄fl` DŒ⁄|»⁄‚¥
D}¤∞¶—⁄ƒ∞s⁄fl»¤V⁄ ±⁄≥„¿—È »⁄æ⁄fl¡⁄fl @•⁄¡⁄ •⁄√…fiO⁄¡⁄y ∏M•⁄fl…´⁄∆« D¡⁄•⁄fl ‘Ê‡fiW »⁄flMs⁄ƒ
… Ê̂̀fi¶—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ C »⁄fl‡ƒO⁄ »⁄flMs⁄ƒ•⁄∆«¡⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄fl»⁄‚¥•⁄fl.

±⁄≥„¿—È »⁄æ⁄fl¬ ⁄́ @s⁄û Êcfi•⁄ …“°fiy%»⁄‚ @•⁄¡⁄ »⁄fl‡ƒO⁄ GŒ⁄flo HMØæ⁄fl¡È …•⁄fl¿}È Æ⁄√»⁄’—⁄∂‘⁄fl•ÊM•⁄fl
≈ÊO⁄Q ‘¤O⁄fl»⁄‚¥•⁄OÊQ —⁄»⁄·¤´⁄»¤W•Ê. ±⁄≥„¿—È »⁄æ⁄fl¡⁄´⁄fl≠ eÊ‡fit—⁄fl»⁄ …®¤´⁄»⁄´⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆«
}Ê‡fi¬“OÊ‡s⁄∑ÊfiO⁄fl. ±⁄≥„¿—È »⁄æ⁄fl¡⁄́ ⁄fl≠ »⁄flMs⁄ƒ•⁄∆« ÀÊ√fi{fi ¬fi~æ⁄fl∆« eÊ‡fit—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

±⁄≥„¿“ ⁄́ A¿MØæ⁄fl¡ÊfieÈ
@V⁄}⁄ ¿»¤•⁄ A¿MØæ⁄fl¡Êfid´⁄fl ≠ O ⁄Ms⁄fl ’t•⁄ ∂ÿO⁄ ±⁄ ≥„¿—È »⁄æ⁄fl¡⁄´ ⁄fl ≠ »⁄flMs⁄ƒ•⁄∆«
eÊ‡fit—⁄∑ÊfiO⁄fl.»¤mÊfieÈ/»Ê„fi≈ÊofieÈ GM∂ ¬fi~æ⁄fl∆« A¿MØæ⁄fl¡Êfid ⁄́fl≠ O⁄Ms⁄fl’tæ⁄fl≈¤V⁄fl»⁄‚¥•⁄fl.

250 V ́ ⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ JM•⁄fl DÆ⁄O⁄¡⁄yOÊQ  1500 W Æ⁄»⁄¡È B•⁄ß¡Ê @•⁄¡⁄ »⁄fl‡ƒO⁄ Æ⁄√»⁄’—⁄fl»⁄
…•⁄fl¿}È Æ⁄√»¤‘⁄ GŒ¤oW¡⁄∂‘⁄fl•⁄fl.

I = 
P

V
 = 

1500

250
 = 6 A

JM•⁄fl DÆ⁄»⁄flMs⁄ƒ•⁄∆« 5 A¿MØæ⁄fl¡È …•⁄fl¿}È Æ⁄√»⁄’—⁄fl»⁄M}Ê »⁄fl ẾV⁄◊⁄∆« »⁄æ⁄fl¬MVÈ »⁄·¤s⁄fl»⁄¡⁄fl.
A•⁄¡Ê 15 A Æ⁄√»⁄’—⁄fl»⁄ Æ⁄»⁄¡È —⁄O⁄‡¿%mÈV⁄◊⁄‡ B»Ê.

OÊ‡√fitfiO⁄¡⁄y
•⁄Æ⁄∞ ‘Ê_`¡⁄fl»⁄ »¤‘⁄O⁄V⁄◊⁄ A¿MØæ⁄fl¡ÊfieÈ ‘Ê̂ ⁄fl` ‘¤V⁄‡ •⁄Æ⁄∞ O⁄t»Êfl B¡⁄fl»⁄ »¤‘⁄O⁄V⁄◊⁄ A¿MØæ⁄fl¡ÊfieÈ
O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl

»Ê‡s⁄‡¿≈È 2
…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄√∫¤ Æ⁄¬z¤»⁄fl —⁄»⁄flæ⁄fl: 3 Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl

……®⁄ ¬fi~æ⁄fl ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl, CFL, LED, Arc lamp etc.

}⁄¡⁄V⁄~æ⁄fl∆« JM•⁄fl ≤ƒ»ÊflMmÈ ≈ÊfiMÆ⁄́ ⁄fl≠ Æ⁄√•⁄Ã%—⁄∑ÊfiO⁄fl. @•⁄¡⁄ ∫¤V⁄V⁄◊⁄́ ⁄fl≠ ¨¬fiO⁄–zÊ »⁄·¤s⁄∆.
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…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl

JM•⁄fl —ÊoÆÈsË´È m¤√´È”±Ê≥„fi»⁄fl%¡È DÆ⁄æÊ‡fiW“ O⁄t»Êfl »Ê„fi≈ÊofieÈ ⁄́∆« ∂∆π ⁄́ »⁄fl‡ƒO⁄ …•⁄fl¿}È
‘¤øfl“ ≤ƒ»ÊflMlfl OÊMÆ⁄VÊ O¤æ⁄flfl»⁄ ‚ ¥•⁄´⁄fl≠ }Ê‡fi¬—⁄∂‘⁄fl•⁄fl. ∂ÿO⁄ B´ÈOÊfiMt—ÊMmÈ
≈ÊfiMÆ⁄‚¥V⁄◊ÊM•⁄¡Êfi ẾM•⁄fl …»⁄¬“ OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl.

B´ÈOÊfiMt—ÊMmÈ ≈ÊfiMØ ⁄́∆« ≤ƒ»ÊflMm¤W ¨OÊ‡√fiM ⁄́fl≠ DÆ⁄æÊ‡fiW“•⁄¡Ê OÊMÆ⁄VÊ O¤•⁄ “§æ⁄fl∆«¡⁄ƒfl
—¤®⁄¥¿. O¤•⁄fl ∏ÿ Æ⁄√O¤À⁄»⁄́ ⁄fl≠ ¨fis⁄≈¤¡⁄•⁄fl.

∂ƒπ ⁄́fl≠ ̈ »¤%}⁄VÊ‡ÿ—⁄fl»⁄¡ÊM•⁄fl, @•⁄¡⁄∆« ds⁄ @¨ƒ/ ẾÁl√d´È ⁄́fl≠ }⁄flM∏—⁄fl»⁄‚¥•⁄fl æ⁄·¤OÊM•⁄fl »⁄fl ⁄́•⁄lflo
»⁄·¤s⁄∑ÊfiO⁄fl. @©O⁄ DŒ⁄|}Êæ⁄fl∆« ́ ÊÁl√d´È ds⁄ @¨ƒV⁄◊⁄M}Ê »⁄~%—⁄fl»⁄‚¥•⁄fl. ≤ƒ»ÊflMm¤W lMVÈ—⁄o ⁄́́ ⁄fl≠
DÆ⁄æÊ‡fiW—⁄ƒfl O¤¡⁄y»¤•⁄ ’¬»ÊflV⁄◊⁄́ ⁄fl≠ OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

—⁄ ƒ∞ —⁄»⁄flæ⁄fl ∑Ê◊⁄W“•⁄ ∂ÿO⁄ ∂ƒπ ⁄́fl≠ —⁄∞Ã%“ ́ Ê‡fis⁄fl»¤V⁄ ∏“ @ ⁄́fl∫⁄»¤V⁄fl}⁄°•ÊæÊflM•⁄fl ~ÿ•⁄flOÊ‡Ms⁄
∂ÿO⁄ ⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ B´ÈOÊfiMt—ÊMmÈ ≈ÊfiMÆ⁄‚¥V⁄◊⁄∆« ‘Ê̂ ⁄fl` Æ⁄√»⁄·¤y•⁄ Ê̂Á}⁄́ ⁄¿ DŒ⁄|¡⁄‡Æ⁄•⁄∆«
´⁄Œ⁄o»¤V⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. A•⁄¡Ê, DŒ⁄| D}¤∞¶—⁄ƒfl B´È±¤√¡ÊsÈ ≈ÊfiMÆ⁄‚¥V⁄◊⁄´⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl»⁄¡ÊM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∂‘⁄fl•⁄fl. KV¤%¨OÈ G≈ÈBt ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl, —⁄ƒµ¡È ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl
B}¤¿¶V⁄◊⁄́ ⁄fl≠ …•⁄fl¿}È DÆ⁄æÊ‡fiW“ ∑Ê◊⁄W—⁄∂‘⁄fl•ÊM•⁄fl O⁄Ms⁄fl ’t¶¡⁄fl»⁄¡⁄fl.

t—È^¤eÈ% ≈ÊfiMÆ⁄‚¥
K¶ ⁄́ nÆ⁄∞{ »⁄fl}⁄fl° ⁄̂̂ Ê%V⁄◊⁄ A®¤¡⁄•⁄∆« t—È^¤eÈ% ≈ÊfiMÆ⁄‚¥V⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lflo
»⁄·¤s⁄∑ÊfiO⁄fl. Æ⁄¡⁄»⁄·¤yfl ¡⁄̂ ⁄́ ÊVÊ —⁄M∂M©“ B•⁄́ ⁄fl≠ …»⁄¬—⁄∑ÊfiO⁄fl. …•⁄fl¿}È t—È^¤eÈ%¨M•¤W
Æ⁄¡⁄»⁄·¤yflV⁄◊⁄fl wPQ ‘Ê‡sÊæ⁄flfl»¤V⁄ B≈ÊOÊ‡oÒfi ⁄́flV⁄◊⁄fl @¶O⁄ Ê̂Á}⁄́ ⁄¿ »⁄fllo»⁄́ ⁄fl≠ ‘Ê‡M•⁄fl}⁄°»Ê »⁄fl}⁄fl°
@»⁄‚¥V⁄◊⁄fl Æ⁄‚¥ ⁄́N OÊ◊⁄W ⁄́ ̂ ÊÁ}⁄́ ⁄¿ »⁄flloOÊQ ∂¡⁄fl»¤V⁄ ‘Ê̂ ¤`W¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ ∏s⁄flV⁄sÊæ⁄·¤V⁄fl»⁄‚¥•⁄fl. C ̂ ÊÁ}⁄́ ⁄¿•⁄/
…P¡⁄y•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄ •⁄‰À⁄¿ ∑Ê◊⁄P ⁄́ }⁄¡⁄MV⁄ •⁄‡¡⁄OÊQ —⁄»⁄·¤ ⁄́»¤•⁄fl•⁄¬M•⁄ •⁄‰À⁄¿ ∑Ê◊⁄O¤W O⁄Ms⁄fl ∂¡⁄fl»⁄‚¥•⁄fl.
Æ⁄¡⁄»⁄·¤yfl “§¡⁄}Êæ⁄fl ⁄́fl≠ V⁄ÿ—⁄ƒfl OÊ◊⁄W ⁄́ Ê̂Á}⁄́ ⁄¿ »⁄flloOÊQ ∂¡⁄fl»⁄‚¥•ÊM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl. @¨ƒ
@æÊ‡fi ⁄́flV⁄◊⁄ —¤¨≠®⁄¥¿•⁄∆« B≈ÊOÊ‡oÒfis⁄flV⁄◊⁄ GsÊæ⁄fl∆« …•⁄fl¿}È Æ⁄√»¤‘⁄ DMm¤V⁄fl»⁄‚¥•⁄fl.

±⁄≥„¥«¡⁄—ÊMmÈ ≈ÊfiMÆÈ
K¶ ⁄́ nÆ⁄∞{, ¨¬fiO⁄–zÊ GM∏»⁄‚¥V⁄◊⁄ A®¤¡⁄•⁄∆« ⁄̂_%“ ±⁄≥„¥«¡⁄—ÊMmÈ ⁄́ÿVÊ ∑Ê◊⁄V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl
»⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl. ́ ⁄ÿVÊæÊ‡◊⁄VÊ  UV P¡⁄yV⁄◊⁄fl DMm¤V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl, @•⁄́ ⁄fl≠ •⁄‰À⁄¿ ∑Ê◊⁄O¤W
Æ⁄¬»⁄~%—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿ∑ÊfiO⁄fl. UV P¡⁄yV⁄◊⁄fl @©O⁄»¤W¡⁄fl»⁄ ∑Ê◊⁄O⁄fl, •¤R≈ÊV⁄◊⁄∆«
(documents) ¡⁄fl»⁄ ~•⁄flßÆ⁄tWM}⁄ »Ê‡•⁄∆´⁄ G¡⁄s⁄‡ •¤R≈ÊV⁄◊⁄fl —⁄∞Œ⁄o»¤W O¤{—⁄fl»⁄‚¥•⁄¬M•⁄
O⁄‰~√»⁄fl}Êæ⁄fl´⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∂‘⁄fl•⁄fl »⁄fl}⁄fl° O⁄◊⁄Ÿ´Ê‡filflV⁄◊⁄´⁄fl≠ Æ⁄}Ê°‘⁄^⁄`ƒfl UV P¡⁄yV⁄◊⁄´⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl.

OÊ‡fiMÆ¤OÈo ±⁄≥„¥«¡⁄—ÊMmÈ ≈ÊfiMÆ⁄‚¥ (CFL)

Æ¤p⁄∫¤V⁄•⁄∆«¡⁄fl»⁄ K¶ ⁄́ nÆ⁄∞{æ⁄fl ⁄́fl≠ ̂ ⁄_%“ CFL ́ ⁄ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl.
B•⁄¡⁄∆«¡⁄fl»⁄ B≈ÊOÊ‡oÒfi¨OÈ »⁄flMs⁄ƒV⁄◊⁄fl 50 Hz A»⁄}¤%MO⁄•⁄  ACæ⁄fl ⁄́fl≠ D ⁄́≠}⁄ A»⁄}¤%MO⁄•⁄ …•⁄fl¿}¤°W
∂•⁄≈¤øfl“ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄fl»⁄‚¥•⁄fl.

DÆ⁄æÊ‡fiW“•⁄ ∂ÿO⁄  CFL V⁄◊⁄́ ⁄fl≠ …»Êfi ⁄̂́ Êøflƒ«•Ê G—Êæ⁄flfl»⁄‚¥•⁄fl @Æ¤æ⁄flO⁄¡⁄ GM∂ —⁄M•ÊfiÀ⁄»⁄́ ⁄fl≠
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∫Ë}⁄À¤—⁄°  X

¨fis⁄fl»⁄ ÆÊ„fi—⁄o¡⁄flV⁄◊⁄́ ⁄fl≠ ¡⁄_“ Æ⁄√•⁄Ã%—⁄ƒfl —⁄M•⁄∫⁄%»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

CFL  V⁄◊⁄fl B´ÈOÊfiMt—ÊMmÈ ≈ÊfiMÆ⁄‚¥V⁄ÿWM}⁄ D}⁄°»⁄fl»¤W•⁄ß¡⁄‡ @»⁄‚¥V⁄◊⁄fl Æ⁄¬—⁄¡⁄OÊQ DMlfl»⁄·¤s⁄fl»⁄

‘¤¨ @©O⁄ GM∂fl»⁄‚¥•⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑Êfi}⁄fl.

Æ⁄¬—⁄¡⁄OÊQ ~fi»⁄√»¤•⁄ ‘¤¨æ⁄flfl ⁄́fl≠Mlfl»⁄·¤s⁄fl»⁄‚¥•ÊM•⁄fl ~ÿ•⁄flOÊ‡◊⁄flŸ»⁄¡⁄fl.

LED ≈ÊfiMÆÈ

O⁄t»Êfl Æ⁄√»⁄·¤y•⁄∆« ̂ ÊÁ}⁄́ ⁄¿ ⁄́Œ⁄o»¤V⁄fl»⁄  LED V⁄◊⁄fl DÆ⁄æÊ‡fiW—⁄fl»⁄ …•⁄fl¿}⁄°́ ⁄fl≠ ∑Ê◊⁄O¤W Æ⁄¬»⁄~%—⁄fl}⁄°»Ê.

@•⁄́ ⁄fl≠ B≈ÊOÊ‡oÒfi¨OÈ”VÊ —⁄M∂M©“ ̂ ⁄_%—⁄∂‘⁄fl•⁄fl. Dÿ•⁄»⁄‚¥V⁄ÿVÊ ‘Ê‡fi∆—⁄fl»¤V⁄ LED V⁄ÿVÊ O⁄t»Êfl

Æ⁄»⁄¡È —¤O¤V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° @V⁄}⁄¿…¡⁄fl»⁄ Æ⁄√O¤À⁄ ƒª—⁄fl»⁄‚¥•⁄fl. ̂ ÊÁ}⁄́ ⁄¿•⁄ …Œ⁄»⁄fl “§~æ⁄fl ⁄́fl≠ Æ⁄¬‘⁄¬—⁄ƒfl

JM•⁄fl ̈ ¶%Œ⁄o »⁄fllo•⁄ »⁄¡ÊVÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•ÊM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl. ……®⁄ ∂y|V⁄◊⁄  LEDV⁄◊⁄́ ⁄fl≠

…ª´⁄≠ Æ⁄•¤¢⁄%V⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW“ sÊ‡fiØMVÈ »⁄·¤t(—⁄‡O⁄°»¤•⁄ B}⁄¡⁄ Æ⁄•⁄V⁄◊⁄´⁄fl≠ —Êfi¬“

}⁄æ⁄·¤¬“•⁄)}⁄æ⁄·¤¬—⁄≈¤V⁄fl»⁄‚¥•ÊM•⁄fl ~ÿ—⁄∑ÊfiO⁄fl. ……®⁄ ¬fi~æ⁄fl LED V⁄◊⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆« Æ⁄√•⁄Ã%“

@»⁄‚¥V⁄◊⁄ ’¬»ÊflV⁄◊⁄ O⁄fl¬}⁄fl e¤V⁄‰~ »⁄fl‡t—⁄∑ÊfiO⁄fl.

AOÈ% ≈ÊfiMÆÈV⁄◊⁄fl

K¶ ⁄́ nÆ⁄∞{æ⁄fl A®¤¡⁄•⁄∆« ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl ‘ÊfiVÊ O¤æ⁄fl%»Ê—⁄V⁄fl}⁄°»ÊæÊflM•⁄fl …»⁄¬—⁄∑ÊfiO⁄fl.

O¤∂%´È AOÈ% ≈ÊfiMÆ⁄‚¥V⁄◊⁄ —¤§́ ⁄•⁄∆« BM•⁄fl Æ¤«n ⁄́M AOÈ% ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl Æ⁄√^¤¡⁄•⁄∆«»Ê. “ Ếfi»⁄·¤

À⁄‡nMVÈ, ¡⁄O⁄–z¤ O¤æ⁄fl%V⁄◊⁄´⁄fl≠ ´⁄sÊ—⁄∑ÊfiO¤•⁄ —⁄§◊⁄V⁄◊⁄∆« AOÈ% ≈ÊfiMÆ⁄‚¥V⁄◊⁄´⁄fl≠ ®¤¡¤◊⁄»¤W

DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. @•⁄¬M•⁄ ƒª—⁄fl»⁄ ~fi»⁄√»¤•⁄ ∑Ê◊⁄O⁄fl B•⁄OÊQ O¤¡⁄y»¤W•Ê.

»Ê‡s⁄‡¿≈È 3
…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl  —⁄»⁄flæ⁄fl: 2 Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
……®⁄ ¬fi~æ⁄fl Æ⁄»⁄¡⁄flV⁄◊⁄́ ⁄fl≠ •¤R∆“¡⁄fl»⁄ B≈ÊPoÒOÈ DÆ⁄O⁄¡⁄yV⁄◊⁄fl
Æ⁄»⁄¡È GM•⁄¡Êfi ẾM•⁄fl ’M¶ ⁄́ }⁄¡⁄V⁄~æ⁄fl∆« O⁄∆}⁄ ~◊⁄fl»⁄ÿOÊV⁄◊⁄́ ⁄fl≠ ́ Ế ⁄Ø“OÊ‡Ms⁄fl }⁄¡⁄V⁄~æ⁄fl∆« ̂ ⁄̂ Ê%
Æ¤√¡⁄Mª—⁄∂‘⁄fl•⁄fl. Æ⁄»⁄¬ ⁄́ —⁄…flfiO⁄¡⁄y, æ⁄fl‡¨mÈ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ ∂¡Êæ⁄flƒfl ‘Êfi◊⁄∑ÊfiO⁄fl.

…•⁄fl¿}È »⁄flMs⁄ƒ•⁄∆« »⁄·¤s⁄ƒ∞s⁄fl»⁄ OÊƒ—⁄ H = W = I2Rt GM•⁄fl Ế́ ⁄Ø—⁄∑ÊfiO⁄fl. B•⁄¬M•⁄ Æ⁄»⁄¬ ⁄́
—⁄…flfiO⁄¡⁄y»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∑ÊfiO⁄fl. B•⁄¡⁄∆« K»⁄fl ⁄́ ̈ æ⁄fl»⁄fl»⁄́ ⁄fl≠ A•ÊfiÃ“ ……®⁄ —⁄…flfiO⁄¡⁄yV⁄◊⁄́ ⁄fl≠
¡⁄_—⁄∆.

—⁄…flfiO⁄¡⁄yV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄∆. ‘Ê̂ ⁄fl` D•¤‘⁄¡⁄zÊV⁄◊⁄́ ⁄fl≠ »⁄·¤s⁄ƒfl
—⁄M•⁄∫⁄% J•⁄W—⁄∑ÊfiO⁄fl. Æ⁄»⁄¡È O⁄Ms⁄fl’tæ⁄flƒfl, Æ⁄√~¡Ê‡fi®⁄»⁄´⁄fl≠ »⁄fl}⁄fl° …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄´⁄fl≠
O⁄Ms⁄fl’tæ⁄flƒfl B ⁄́≠Œ⁄flo V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ ¨fis⁄∑ÊfiO⁄fl. B•⁄O¤QW ……®⁄ …•⁄fl¿}È DÆ⁄O⁄¡⁄yV⁄◊⁄∆«
•¤R∆“¡⁄fl»⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡◊⁄Ÿ∑ÊfiO⁄fl.
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…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl

Æ¤√æÊ‡fiWO⁄ @V⁄}⁄¿V⁄ÿVÊ A¿MØæ⁄fl¡Êfid´⁄fl≠ O⁄Ms⁄fl ’tæ⁄flfl»¤V⁄ @•⁄¡⁄ —⁄…flfiÆ⁄•⁄ »⁄flflM¶´⁄
Æ⁄„y%—⁄MSÊ¿æ⁄·¤W  ∂¡Êæ⁄fl∑ÊfiOÊM•⁄fl ́ Ế ⁄Ø—⁄∑ÊfiO⁄fl.

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ —⁄»⁄fl—Ê¿ 1

V = 230 V

I = 0.4 A

P = V × I =  230 × 0.4 = 92 W

—⁄»⁄fl—Ê¿ 2

V = 230 V

R = 690 Ω

P =

2V

R
= 

230 230

690

×
 = 76.67 W

}⁄flMs¤•⁄ ≤ƒ»ÊflMlflV⁄◊⁄́ ⁄fl≠ eÊ‡fit“ ∂ƒflπV⁄◊⁄́ ⁄fl≠ ∑Ê◊⁄W—⁄fl»¤V⁄ ∑Ê◊⁄P ⁄́ ~fi»⁄√}Êæ⁄flfl ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl
æ⁄·¤OÊM•⁄fl ⁄̂_%—⁄∆. }⁄flMs¤•⁄ ≤ƒ»ÊflMmÈV⁄◊⁄́ ⁄fl≠ eÊ‡fit—⁄fl»¤V⁄ D•⁄ß O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl. C
—⁄M•⁄∫⁄%•⁄∆« …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Ê ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl. Æ⁄√»¤‘⁄ ~fi»⁄√}Êæ⁄fl »⁄V⁄%OÊQ @ ⁄́fl—¤¡⁄»¤W
DŒ⁄| D}¤∞•⁄́ Êæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

Æ⁄√~¡Ê‡fi®⁄ @®⁄%•⁄Œ¤oW“•⁄¡Ê

K»⁄fl ⁄́ ̈ æ⁄fl»⁄flOÊQ @ ⁄́fl—¤¡⁄»¤W 
V

I
= R

D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄| H = I2Rt

R @®⁄%•⁄Œ¤oV⁄»⁄
R

2
= R

1 
. I, I

1 
AV⁄fl»⁄‚¥•⁄fl.

@M•⁄¡Ê  
1

V

I
= R

1

I
1 
 = 

1

V

R
 = 

V

R

2

 
  

=
2V

R
@¢⁄»¤ 2 I

R @•⁄%•⁄Œ¤oV⁄fl»¤V⁄ I B»⁄flΩtæ⁄·¤V⁄»⁄‚¥•⁄fl.

=
V R

2I 2
=

H = I2Rt A•⁄¡Ê

H =

2V

R
× t.  V “§¡⁄»¤W¡⁄fl»¤V⁄ R
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∫Ë}⁄À¤—⁄°  X

R
1
 »⁄fl}⁄fl I, I

1
 AW Æ⁄¬V⁄{—⁄fl»¤V⁄

H
1

= I
1

2 R
1
t OR  

2
2V R

t
R 2

 
× × 

 

=

2

2

4V R
t

R 2
× ×

=

22V
t

R
×  = 2

@¢⁄»¤ DŒ⁄| B»⁄flΩtæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

= 4 I2 × 
R

2
× t = 2 I2Rt

R @®⁄%•⁄Œ¤oV⁄fl»¤V⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄| B»⁄flΩtæ⁄·¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl .
—⁄»⁄fl—Ê¿ 3

»Ê„fi≈Êofidfl O⁄t»Êflæ⁄·¤V⁄fl»¤V⁄
OÊ‡no¡⁄fl»⁄ Æ⁄»⁄¡È = 150 W/ 230 V

Æ⁄»⁄¡È P =

2V

R
 = 150

Æ⁄√~¡Ê‡fi®⁄ R =

2V

P
 = 

230 230

150

×

=
5290

15
Ω

110 V ́ ⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»¤V⁄ Æ⁄»⁄¡È P =

2V

R
 = 

110 110

5290

15

×

= 34.31 W

—⁄»⁄fl—Ê¿ 4

∂∆π ⁄́ »⁄fl‡ƒO⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl ’t•¤V⁄ 0.5 »⁄fl}⁄fl° 0.4348 ƒª“•⁄fl•⁄¡⁄∆« ∂‘⁄◊⁄ —⁄y|

»⁄¿}¤¿—⁄•⁄∆« ±⁄≥„¿—È D¬•⁄fl ‘Ê‡fiV⁄fl»⁄‚¥•Êfi GM•⁄fl »⁄flO⁄QÿVÊ —⁄MÀ⁄æ⁄fl ∂¡⁄∂‘⁄fl•⁄fl. O¤¿n√sÈg Æ⁄„¿—⁄flV⁄◊⁄∆«

•¤R∆“¡⁄fl»⁄ —⁄¬æ⁄·¤•⁄ @◊⁄}ÊWM}⁄ —⁄ ƒ∞ »⁄¿}¤¿—⁄ DMm¤•⁄¡⁄‡ D¬•⁄fl ‘Ê‡fiV⁄fl»⁄‚¥•ÊM•⁄fl »⁄fl ⁄́•⁄lflo

»⁄·¤s⁄∑ÊfiO⁄fl.
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…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl

—⁄»⁄fl—Ê¿ 6
40 W/ 240 V 100 W/ 240 V

Æ⁄√~¡Ê‡fi®⁄»⁄́ ⁄fl≠ ≈ÊO⁄Q‘¤O⁄fl»¤V⁄ R = 

2
V

P
 = 

240 240

100

×
 = 576 Ω

R = 

2
V

P
 = 

240 240

40

×
 = 1440 Ω

40 W  ∂∆π´⁄ Æ⁄√~¡Ê‡fi®⁄ ‘Ê^⁄fl`.

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy

1. Æ¤p⁄∫¤V⁄OÊQ —⁄M∂M©“ D}⁄°¡⁄ O⁄Ms⁄fl ’tæ⁄fl∆

2. Æ¤p⁄∫¤V⁄OÊQ —⁄M∂M©“ D}⁄°¡⁄ O⁄Ms⁄fl ’tæ⁄fl∆

3. V = 230 V

P = 920 W

t = 5 × 60 s

H = P × t =  920 × 5 × 60 = 2,76,000 J

4 Æ¤p⁄∫¤V⁄

5.

(a) P = 800 W

V = 200 V

R =

2V

P
 = 

200 200

800

×
= 50 Ω

P =

2V

R

V = 100 V

R = 50 Ω

P =
100 100

50

×
 = 200 W

(b) V = 50 V

P =

2V

R
 = 

50 50

50

×
 = 50 W

(c) C DÆ⁄O⁄¡⁄y•⁄ »⁄fl‡ƒO⁄ Æ⁄√»⁄’—⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄, I = 
V

R

I =
V

R
 = 

200V

50Ω
 = 4 A



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

92

∫Ë}⁄À¤—⁄°  X

»⁄OÈ%ÃfimÈ 1

Æ⁄loæ⁄fl ⁄́fl≠ …ÀÊ«fiœ“ —⁄‡O⁄°»¤W Æ⁄„~%VÊ‡ÿ“¬

…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Ê »⁄fl‡¡⁄fl»⁄fltæ⁄·¤V⁄fl»¤V⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|
..............................................

…•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Ê ́ ¤ƒQ Ếfi JM•⁄fl Æ¤≈¤V⁄fl»¤V⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|
..............................................

¨OÊ‡√fiM ⁄́fl≠ DŒÊ‡|fi}¤∞•⁄O⁄ Æ⁄•¤¢⁄%»¤W DÆ⁄æÊ‡fiW—⁄»⁄‚¥•⁄fl O¤¡⁄yV⁄◊⁄fl
..............................................

±⁄≥„¿—È »⁄æ⁄fl¡⁄́ ⁄fl≠ »⁄flMs⁄ƒ•⁄∆« eÊ‡fit—⁄fl»⁄/ ..............................................

  ¬fi~-—⁄»⁄·¤´¤M}⁄¡⁄/ÀÊ√fi{

±⁄≥„¿—È »⁄æ⁄fl¬VÊ @©O⁄ •⁄√…fiO⁄¡⁄y ∏M•⁄fl/O⁄t»Êfl •⁄√…fiO⁄¡⁄y ∏M•⁄fl ..............................................

C DÆ⁄O⁄¡⁄y»⁄‚¥ 500 V ⁄́∆« O¤æ⁄fl%»Ê—⁄V⁄fl»¤V⁄ I = 
500

50
 = 10 A

BŒÊ‡oM•⁄fl •Ê‡s⁄u …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄´⁄fl≠ }¤ÿOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄•Ê DÆ⁄O⁄¡⁄y

D¬•⁄fl‘Ê‡fiV⁄fl»⁄‚¥•⁄fl.

6. R = 200 Ω,  V = 200 V, time = 5 × 60 s

(a) H = 

2V t

R
 = 

200 200 5 60

200

× × ×
 = 60,000 J

(b) H = 

2
V t

R
 = 

200 200 5 60

100

× × ×
 = 1,20,000 J

(c) H = 

2V t

R
 = 

500 500 5 60

400

× × ×
 = 1,87,500 J
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_}⁄√»⁄́ ⁄fl≠ ¨¬fiO⁄–zÊ »⁄·¤t Æ⁄√ÀÊ≠V⁄ÿVÊ G•⁄fl¡⁄fl _}⁄√•⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠ ∂¡Êøfl¬.

$ “´ Ê» ⁄ ·¤ À ⁄‡nMVÈV ⁄‡ ¡ ⁄O ⁄ –z¤ O¤æ⁄fl%V ⁄ÿV ⁄‡
DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl.

$ @}⁄¿M}⁄ O⁄t»Êfl …•⁄fl¿}È ∂◊⁄OÊ

$ DŒ⁄|¶M•⁄ …fl ⁄́flV⁄fl»⁄‚¥•⁄fl

$ O⁄MØ—⁄fl»⁄ Æ⁄¡⁄»⁄·¤yflV⁄◊⁄fl Æ⁄„»⁄% “§~VÊ }⁄ƒflÆ⁄‚¥»¤V⁄ ∑Ê◊⁄O⁄́ ⁄fl≠
¨fis⁄fl»⁄‚¥•⁄fl. ‘ÊÁs⁄√d´È }⁄flM∏“•⁄¡Ê ̈ fiƒ∂y| •Ê‡¡Êæ⁄flfl»⁄‚¥•⁄fl

$ D ⁄́≠}⁄ A»⁄}¤%MO⁄•⁄ …•⁄fl¿}È ⁄́∆« ∑Ê◊⁄V⁄fl»⁄‚¥•⁄fl. Æ⁄¬—⁄¡⁄OÊQ
‘¤¨æ⁄flflMlfl »⁄·¤s⁄fl»⁄‚¥•⁄fl.

1

2

3

4

5

»⁄OÈ%ÃfimÈ 3

OÊ‡no¡⁄fl»⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ“ Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬

»Ê„fi≈ÊofieÈ 240 Æ⁄»⁄¡È 40 W …•⁄fl¿}È Æ⁄√»¤‘⁄  ........ A

»Ê„fi≈ÊofieÈ 240 Æ⁄»⁄¡È ....... …•⁄fl¿}È Æ⁄√»¤‘⁄ 0.4 A

»Ê„fi≈ÊofieÈ 240 Æ⁄»⁄¡È 40 W Æ⁄√~¡Ê‡fi®⁄ R = .........

»Ê„fi≈ÊofieÈ 240 Æ⁄»⁄¡È 500 W Æ⁄√~¡Ê‡fi®⁄  R = .........

»Ê„fi≈ÊofieÈ 240 Æ⁄»⁄¡È 100 W ±⁄≥„¿“ ⁄́ A¿MØæ⁄fl¡ÊfieÈ  =
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∫Ë}⁄À¤—⁄°  X

@®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

O⁄√.—⁄M —⁄‡^⁄O⁄  D}⁄°»⁄fl —¤®¤¡⁄y

1. Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ JM•⁄fl »⁄flMs⁄ƒ•⁄∆«
D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄
Y ⁄lO ⁄V ⁄◊ ⁄ fl æ⁄·¤» ⁄ ‚ ¥» ÊM• ⁄ fl •¤R∆—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl

2. d‡ƒ´⁄ ¨æ⁄fl»⁄fl»⁄´⁄fl≠ DÆ⁄æÊ‡fiW“ V⁄{}⁄
—⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄fl}¤°¡Ê.

3. ±⁄≥„“ ⁄́ A¿MØæ⁄fl¡ÊfieÈ O⁄Ms⁄fl ’tæ⁄flƒfl, ±⁄≥„¿—È
OÊfi¬æ⁄fl¡È´⁄∆« Æ⁄„¿—⁄´⁄fl≠ eÊ‡fit—⁄ƒfl —¤»⁄fl¢⁄¥¿%
V⁄ÿ“¡⁄fl»⁄¡⁄fl

4. ……®⁄ ¬fi~æ⁄fl ≈ÊfiMÆÈV⁄◊⁄∆« ∑Ê◊⁄O⁄fl DMm¤V⁄fl»⁄‚¥•⁄fl
‘ÊfiVÊM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê

  O⁄√»⁄fl —⁄‡ ⁄̂O⁄ ‘Ë•⁄fl @ƒ«
—⁄M.
1. JM•⁄fl »⁄flMs⁄ƒ•⁄∆« D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄

Y⁄lO⁄V⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊM•⁄fl Æ⁄√æÊ‡fiV⁄V⁄◊⁄ »⁄fl‡ƒO⁄ O⁄Ms⁄ ’tæ⁄flƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl

2. d‡ƒ ⁄́ ̈ æ⁄fl»⁄fl•⁄ —⁄…flfiO⁄¡⁄y»⁄́ ⁄fl≠ K»⁄fl ⁄́ ̈ æ⁄fl»⁄flOÊQ —⁄M∂M©“ ……®⁄
—⁄…flfiO⁄¡⁄yV⁄◊¤W ∂•⁄≈¤øfl—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

3. »⁄flMs⁄ƒ•⁄∆« D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|»⁄́ ⁄fl≠ ≈ÊO⁄Q ‘¤O⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl
4. »⁄flMs⁄ƒ•⁄∆« ±⁄≥„¿“ ⁄́ O¤æ⁄fl%»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê
5. ……®⁄ ¬fi~æ⁄fl ≈ÊfiMÆÈV⁄◊⁄∆« ∑Ê◊⁄O⁄´⁄fl≠Mlfl»⁄·¤s⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl

…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl
5. …ª ⁄́≠ Æ⁄»⁄¡⁄́ ⁄fl≠ ‘Ê‡M¶•⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ »⁄flMs⁄ƒ•⁄∆« eÊ‡fit—⁄fl»¤V⁄

»⁄flMs⁄ƒ•⁄∆« DÆ⁄æÊ‡fiW—⁄∑ÊfiO¤•⁄ A¿MØæ⁄fl¡Êfid´⁄fl≠ ≈ÊO⁄Q ‘¤O⁄ƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

D}⁄°»⁄flÆ⁄t—⁄
∑ÊfiO¤•⁄fl•⁄fl



ØfiqOÊ

…•⁄fl¿}È Bƒ«•⁄ JM•⁄fl Æ⁄√Æ⁄M ⁄̂•⁄ O⁄fl¬}⁄fl ¨fi»⁄‚¥ A◊Ê‡fi_“¡⁄fl…¡¤ BM•⁄fl ‘Ê_` ⁄́

G≈¤« O¤æ⁄fl%V⁄◊⁄‡ …•⁄fl¿}È ´Ê‡M¶VÊ Æ⁄√}⁄¿O⁄–»¤WæÊ‡fi Æ⁄¡Ê‡fiO⁄–»¤WæÊ‡fi

—⁄M∂M®⁄»⁄́ ⁄fl≠ ‘Ê‡M¶»Ê.

»⁄fl´⁄flŒ⁄¿´⁄fl O⁄Ms⁄fl’t•⁄ ^ÊÁ}⁄´⁄¿ ¡⁄‡Æ⁄V⁄◊⁄∆« Æ¤√æÊ‡fi’O⁄ »⁄·Ëƒ¿»⁄‚¥ @©O⁄…¡⁄fl»⁄

Ê̂Á}⁄́ ⁄¿¡⁄‡Æ⁄»⁄‚¥ …•⁄fl¿}È AW•Ê. …•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ, ÆÊ«…flMV⁄́ ⁄ ∂ƒVÊÁ ̈ æ⁄fl»⁄fl,

……®⁄ ¬fi~æ⁄fl d ⁄́¡Êfil¡⁄flV⁄◊⁄fl, …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊæ⁄fl }⁄}⁄ •⁄ A®¤¡⁄•⁄∆«

O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ »ÊflÁOÊ‡√fi±Ê≥„fi´È, m¤√́ È”±Ê≥„fi»⁄fl%¡È GM∏»⁄‚¥V⁄◊⁄ »⁄fl}⁄fl° —Ê≈Èµ BMs⁄O⁄–́ È

GM∂ …•⁄¿»⁄·¤ ⁄́•⁄ O⁄fl¬}⁄fl C æ⁄fl‡¨mÈ ⁄́∆« Æ⁄√~Æ¤¶—⁄≈¤W•Ê.

C AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° …•⁄¿»⁄·¤ ⁄́V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄∆¡⁄fl»⁄ ̂ ⁄lfl»⁄nOÊV⁄◊⁄́ ⁄fl≠ Æ¤p⁄∫¤V⁄•⁄∆«

@◊⁄»⁄t—⁄≈¤W•Ê.

…•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

»Ê‡s⁄‡¿≈È 1 (Øfi¬æ⁄flsÈ 7)
$ …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ-ÆÊ√fi¬}⁄ emf ´⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄ Y⁄lO⁄V⁄◊⁄fl-

d ⁄́¡Êfil¡È-d ⁄́¡Êfil¬ ⁄́ ∫¤V⁄V⁄◊⁄fl
»Ê‡s⁄‡¿≈È 2 (Øfi¬æ⁄flsÈ 5)
$ ⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi±Ê≥„fi´È -∫¤V⁄V⁄◊⁄fl-»⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È-m¤√´È” ±Ê≥„fi»⁄fl%¡È-

—Ê≈Èµ BMs⁄O⁄–´È

»
Ê‡

s
⁄‡

¿≈
ÈV

⁄◊
⁄ »

⁄fl‡
ƒ
O⁄.

...
3…•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ
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∫Ë}⁄À¤—⁄°  X

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
•⁄Ms⁄O¤M}⁄, …•⁄fl¿¨≠¡Ê‡fi®⁄O⁄ ‘Ê‡¶OÊøfl¡⁄fl»⁄ }⁄M~, VÊfiƒ  Ế‡fi…flfil¡È, —Ê≈È, ¡Ê“—⁄o¡È, ^¤mÈ%
ÆÊfiÆ⁄¡È, G.“. d ⁄́¡Êfil¬ ⁄́ »⁄P%MVÈ »Ê‡fisÊ≈È, ∂≈Èπ, m¤√´È” ±Ê≥„fi»⁄fl%¡È.

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ ØfiqOÊæ⁄fl∆« OÊ‡no¡⁄fl»⁄ _}⁄√»⁄́ ⁄fl≠ …ÀÊ«fiœ“ Æ¤p⁄∫¤V⁄»⁄́ ⁄fl≠ Æ¤√¡⁄Mª—⁄∂‘⁄fl•⁄fl. _}⁄√•⁄∆«
OÊ‡no¡⁄fl»⁄ æ⁄flM}⁄√•⁄ ‘Ê—⁄¡⁄́ ⁄fl≠ »⁄flO⁄Q◊Êfi ‘Êfi◊⁄∆. C ¬fi~æ⁄fl ……®⁄ ¬fi~æ⁄fl d ⁄́¡Êfil¡⁄flV⁄◊⁄ O⁄fl¬}⁄fl
»⁄flO⁄Q◊Êfi ̂ ⁄_%—⁄∆. ∂ÿO⁄ @•⁄¡⁄∆« …•⁄fl¿}È D}¤∞¶—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM∂ Æ⁄√ÀÊ≠æ⁄fl »⁄fl‡ƒO⁄ Æ⁄√æÊ‡fiV⁄•ÊsÊVÊ
—¤V⁄∂‘⁄fl•⁄fl.

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ‘Êfiÿ¡⁄fl»⁄ —¤»⁄flW√V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠
»⁄·¤t¬ —¤®¤¡⁄y I»⁄}⁄fl° @¢⁄»¤ @•⁄PQM}⁄ ‘Ê^⁄fl` —⁄fl}⁄fl °V⁄ÿ•⁄ß¡Ê
VÊfiƒ  Ế‡fi…flfil¬ ⁄́ —⁄‡fVÊ @V⁄}⁄¿…¡⁄fl»⁄Œ⁄flo …OÊ–fiÆ⁄ DMm¤V⁄fl»⁄‚¥•⁄fl. }⁄M~æ⁄fl
—⁄fl¡⁄flÿæ⁄fl ⁄́fl≠¨fi◊⁄»¤W —Ê‡fi≈Ế Ê‡fiæ⁄·Èú ⁄M}Ê —⁄fl}⁄°•Ê _}⁄√•⁄∆« }Ê‡fi¬“¡⁄fl»⁄M}Ê
—⁄fl~°•⁄¡⁄‡ —¤O¤V⁄fl»⁄‚¥•⁄fl.

Æ⁄√æÊ‡fiV⁄•⁄ JM•⁄fl ‘⁄M}⁄•⁄∆« —⁄‡f Gs⁄∫¤V⁄OÊQ …OÊ–fiØ—⁄ƒ∞lo¡Ê »⁄flflM¶ ⁄́
‘⁄M}⁄•⁄∆« …OÊ–fiÆ⁄»⁄‚¥ ∂ƒ∫¤V⁄O¤QW¡⁄fl»⁄‚¥•⁄fl.

Æ⁄√~æÊ‡M•⁄fl ∑¤¬ —⁄‡f …OÊ–fiØ“•⁄ ∂ÿO⁄ @•⁄fl Æ⁄‚¥ ⁄́N —Ê‡ Ế≠VÊ ∂M•⁄fl ̈ ƒfl«}⁄°•Ê
GM∂fl•⁄´⁄fl≠ »⁄flO⁄QÿVÊ »⁄fl´⁄•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl. @•⁄OÊQ @V⁄}⁄¿»¤•⁄
⁄̂̂ ¤%—⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl }⁄¡⁄V⁄~æ⁄fl∆« ̂ ⁄̂ Ê%V⁄◊⁄́ ⁄fl≠ HÆ⁄%t—⁄∑ÊfiO⁄fl.

»Ê‡•⁄ƒ ‘⁄M}⁄•⁄∆« VÊfiƒ  Ế‡fi…flfil¬ ⁄́ —⁄‡fæ⁄flfl Gs⁄∫¤V⁄⁄OÊQ ̂ ⁄∆—⁄fl»⁄‚¥•Ê‡fi ∂ƒ∫¤V⁄OÊQ ̂ ⁄∆—⁄fl»⁄‚¥•Ê‡fi
GM∂fl•⁄fl »¤‘⁄O⁄ }⁄M~æ⁄fl ⁄́fl≠ —⁄fl~°•⁄ ¬fi~, O¤M}⁄•⁄ ®⁄fl√»⁄OÊQ @ ⁄́fl—¤¡⁄»¤W, ⁄̂ƒ Ếæ⁄fl ¶ÀÊæ⁄fl ⁄́fl≠
‘Ê‡M¶OÊ‡Mt¡⁄fl»⁄‚¥•⁄fl(}⁄M~æ⁄fl ⁄́fl≠ Gs⁄¶M•⁄ ∂ƒOÊ‡Qfi, ∂ƒ¶M•⁄ Gs⁄OÊ‡Qfi —⁄fl}⁄fl° »⁄‚¥•ÊM∂fl•⁄OÊQ
@ ⁄́fl—¤¡⁄»¤W)

Æ⁄no 3.1, 3.2V⁄◊⁄´⁄fl≠ Æ⁄√æÊ‡fiV⁄•⁄ —⁄‘¤æ⁄fl¶M•⁄ Æ⁄„~%VÊ‡ÿ“ …ÀÊ«fiœ—⁄fl»¤V⁄ JM•⁄fl O¤M}⁄»⁄‚¥
—Ê‡fi∆ Ế‡fiæ⁄·Èú ⁄ —⁄…flfiÆ⁄OÊQ ̂ ⁄∆—⁄fl»¤V⁄ @•⁄¡⁄∆« JM•⁄fl …•⁄fl¿}È Æ⁄√»¤‘⁄ DMm¤V⁄fl»⁄‚¥•⁄fl GM•⁄‡ C
¬fi~ DMm¤V⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄‚¥ —⁄fl¡⁄flÿæ⁄fl —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿æ⁄fl´⁄fl≠, O¤M}⁄•⁄ À⁄P°æ⁄fl´⁄fl≠,
—Ê‡fi∆ Ế‡fiæ⁄·Èú ⁄ @¢⁄»¤ O¤M}⁄•⁄ ̂ ⁄ƒ Ếæ⁄fl »ÊfiV⁄»⁄́ ⁄fl≠ ‘Ê‡M¶OÊ‡Mt¡⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl.

B≈ÊOÊ‡oÒfi´È Æ⁄√»¤‘⁄ æ⁄·¤OÊ?
B≈ÊOÊ‡oÒfi´È ⁄́M}Ê ^¤f%W¡⁄fl»⁄ JM•⁄fl O⁄y, JM•⁄fl O¤M}⁄ OÊ–fi}⁄√•⁄∆« ⁄̂∆—⁄fl»¤V⁄ B≈ÊOÊ‡oÒfi´È ⁄́∆«
JM•⁄fl ∂ƒ»⁄‚¥ @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄fl. C ¬fi~æ⁄flƒfl«Mm¤V⁄fl»⁄ ∂ƒ•⁄ Æ⁄¬»⁄·¤y»⁄‚¥ F = ev B sinθ

AW¡⁄fl»⁄‚¥•⁄fl.

æ⁄fl‡¨mÈ´ÊsÊVÊ

»Ê‡s⁄‡¿≈È 1

…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ —⁄»⁄flæ⁄fl: 7 Øfi¬æ⁄flsÈ
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…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

e = B≈ÊOÊ‡oÒfi¨ ⁄́ ̂ ¤eÈ%
v = B≈ÊOÊ‡oÒfi¨ ⁄́ »ÊfiV⁄
B = O¤M}⁄ OÊ–fi}⁄√•⁄ À⁄P°
θ = O¤M}⁄ OÊ–fi}⁄√ »⁄fl}⁄fl° ̂ ¤eÈ% ‘Ê‡M¶¡⁄fl»⁄ O⁄yV⁄◊⁄ »ÊfiV⁄•⁄ ́ ⁄s⁄fl… ⁄́ OÊ‡fi ⁄́•⁄ @◊⁄}Ê

∂ƒ•⁄ V⁄¬Œ⁄o »⁄·Ëƒ¿»⁄‚¥ evB AW¡⁄fl»⁄‚¥•⁄fl. @M•⁄¡Ê  θ = 90o AV⁄fl»¤V⁄  sin 90  = 1.

C ¬fi~æ⁄fl∆« »¤‘⁄O⁄»⁄‚¥ O¤M}⁄OÊ–fi}⁄√OÊQ ƒM∂»¤W ̂ ⁄∆—⁄fl»¤V⁄, »¤‘⁄O⁄•⁄∆«¡⁄fl»⁄ —⁄ }⁄M}⁄√ B≈ÊOÊ‡oÒfi ⁄́flV⁄ÿVÊ
ƒª—⁄fl»⁄ ∂ƒ•⁄ Æ⁄¬z¤»⁄fl»¤W ⁄̂ƒ´¤ —¤ }⁄M}⁄√=¿…¡⁄fl»⁄ B≈ÊOÊ‡oÒfi ⁄́flV⁄◊⁄fl »¤‘⁄O⁄•⁄ JM•⁄fl }⁄fl¶VÊ
•⁄‡s⁄ƒ∞s⁄fl}⁄°»Ê. B≈ÊOÊ‡oÒfi ⁄́flV⁄◊⁄fl ∂M•⁄fl —Êfi¡⁄fl»⁄ »¤‘⁄O⁄•⁄ }⁄fl¶æ⁄fl∆« ́ ÊVÊn»È ̂ ¤eÈ% DMm¤V⁄fl}⁄°•Ê.
‘¤VÊæÊflfi ÆÊ„“n»È @æÊ‡fi ⁄́flV⁄◊⁄fl @©O⁄…¡⁄fl»⁄ »¤‘⁄O⁄•⁄ B Ế‡≠M•⁄fl }⁄fl¶æ⁄fl∆« ÆÊ„“n»È ̂ ¤eÈ%
DMm¤V⁄fl»⁄‚¥•⁄fl. C ¬fi~ DMm¤V⁄fl»⁄ B≈ÊOÊ‡oÒfi´È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄fl»¤W »¤‘⁄O⁄•⁄ }⁄fl¶ ∏M•⁄flV⁄◊⁄
GsÊæ⁄fl∆« JM•⁄fl …∫⁄»¤M}⁄¡⁄ DMm¤V⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ B•⁄fl ∑¤‘⁄¿ »⁄flMs⁄ƒ•⁄ »⁄fl‡ƒO⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄
DMm¤V⁄ƒfl O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl.

…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ
Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ⁄√æÊ‡fiV⁄ (_}⁄√ 3.2 (a)), Æ⁄„y%VÊ‡ÿ“•⁄ »⁄flMs⁄ƒ»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ »⁄·¤s⁄∑ÊfiO⁄fl.
Æ⁄„y%VÊ‡ÿ—⁄•⁄ »⁄flMs⁄ƒ»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“•⁄¡Ê @∆« emf ÆÊ√fi¡ÊfiØ—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê …•⁄fl¿}È
Æ⁄√»¤‘⁄ DMm¤V⁄fl»⁄‚¥¶ƒ«. æ⁄·¤OÊM•⁄¡Ê …•⁄fl¿}È Æ⁄√»⁄’—⁄∑ÊfiO¤•⁄¡Ê »⁄flMs⁄ƒ»⁄‚¥ Æ⁄„y%»¤W¡⁄∑ÊfiO⁄fl.

±Ê¥¥«…flMV⁄́ ⁄ ∂ƒVÊÁ ̈ æ⁄fl»⁄fl
»⁄flO⁄Q◊⁄fl ∂ƒVÊÁ DÆ⁄æÊ‡fiW“ ⁄̂lfl»⁄nOÊæ⁄fl ⁄́fl≠ »⁄·¤s⁄fl»¤V⁄ ∑Ê¡⁄◊⁄flV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ ƒM∂»¤W¬—⁄ƒfl
…ÀÊfiŒ⁄»¤W V⁄»⁄fl ⁄́‘⁄¬—⁄∑ÊfiO⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄ _}⁄√•⁄∆« (_}⁄√ 3.2 (b)) B¡⁄fl»⁄M}ÊæÊflfi B¬—⁄∑ÊfiO⁄fl.
O¤M}⁄OÊ–fi}⁄√•⁄ ¶ÀÊ, »¤‘⁄O⁄•⁄ ¶ÀÊV⁄◊⁄́ ⁄fl≠ ∂•⁄≈¤øfl“ ‘⁄ƒ»⁄‚¥ ∑¤¬ »⁄flO⁄Q◊⁄fl Æ⁄√æÊ‡fiV⁄ ⁄́sÊ—⁄fl»⁄‚¥•⁄fl
‘Ê̂ ⁄fl` D}⁄°»⁄fl.

}Ê‡fi¡⁄fl∑Ê¡⁄◊⁄́ ⁄fl≠ O¤M}⁄OÊ–fi}⁄√•⁄ ¶ÀÊæ⁄fl∆« “§¡⁄»¤W¬“•⁄ ∂ÿO⁄ B}⁄¡⁄ ∑Ê¡⁄◊⁄flV⁄◊⁄́ ⁄fl≠ O⁄√…flfiO⁄¬“•⁄¡Ê @•⁄fl
»⁄flO⁄QÿVÊ ‘Ê̂ ⁄fl` —⁄flƒ∫⁄»¤V⁄fl»⁄‚¥•⁄fl.

Æ⁄æ⁄·¤%æ⁄fl Æ⁄√»¤‘⁄  (AC), Ếfi¡⁄ Æ⁄√»¤‘⁄  (DC)

_}⁄√ 3.3OÊQ —⁄M∂M©“•⁄ ^⁄lfl»⁄_OÊæ⁄fl∆« VÊfiƒ ´Ê‡fi…flfil¡È —⁄‡fæ⁄fl ^⁄ƒ´Êæ⁄fl´⁄fl≠ »⁄flO⁄QÿVÊ
—⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl. ̂ ⁄lfl»⁄nOÊæ⁄fl∆« VÊfiƒ  Ế‡fi…flfil¡È —⁄‡fæ⁄fl ̂ ⁄ƒ Ếæ⁄flfl Gs⁄ ∂¶VÊ/∂ƒ ∂¶VÊ GM∂
¬fi~æ⁄fl∆« Æ⁄noæ⁄fl∆« •¤R∆—⁄∂‘⁄fl•⁄fl.

AC d ⁄́¡Êfil¡È
AC d ⁄́¡Êfil¡È —⁄M∂M©“•⁄ ̂ ⁄lfl»⁄nOÊæ⁄fl∆« Æ⁄√æÊ‡fiV⁄ À¤≈Êæ⁄fl∆«¡⁄fl»⁄  »⁄P%MVÈ»Ê‡fisÊ≈È »⁄fl}⁄fl°
_~√fiO⁄¡⁄y»⁄́ ⁄fl≠ ‘Ê‡fi∆—⁄fl»⁄‚¥•⁄fl @V⁄}⁄¿»¤W•Ê.

»⁄P%MVÈ »Ê‡fisÊ≈È ⁄́∆« A»Êfl%fi ⁄̂¡È »⁄fl}⁄fl° @•⁄¡⁄ }⁄ƒ»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ —⁄∞Œ⁄o»¤W }Ê‡fi¬“OÊ‡s⁄∑ÊfiO⁄fl.
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∫Ë}⁄À¤—⁄°  X

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄ _}⁄√3.5 (a) æ⁄fl∆« A»Êfl%fi ⁄̂¬ ⁄́ }⁄ƒ»⁄‚¥ O¤M~fiæ⁄fl ∂ƒ¡ÊfiSÊV⁄ÿVÊ ƒM∂»¤W•Ê.
AV⁄ —⁄fl¡⁄flÿæ⁄fl∆« DMm¤V⁄fl»⁄ Æ⁄«OÈ” ⁄́ ∂•⁄≈¤»⁄zÊæ⁄fl •⁄¡⁄»⁄‚¥ —Ê‡ Ế≠æ⁄·¤W•Ê.

A»Êfl%fi ⁄̂¡È ¨À⁄̀ƒ»¤W¡⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« æ⁄·¤»⁄‚¥•Êfi OÊ‡fi ⁄́•⁄ @◊⁄}Êæ⁄fl∆« ÆÊ√fi¡ÊfiØ—⁄∞s⁄fl»⁄ emf

—Ê‡ Ế≠æ⁄·¤W¡⁄fl»⁄‚¥•⁄fl. —⁄fl¡⁄flÿ ∂‘⁄◊⁄ O⁄t»Êfl OÊ‡fi ⁄́•⁄∆« æ⁄·¤»⁄‚¥•Êfi¶ÀÊæ⁄fl∆« —⁄ ƒ∞ ̂ ⁄∆“•⁄¡⁄‡ —⁄fl¡⁄flÿæ⁄fl∆«
@ƒ∞ Æ⁄√»⁄·¤y•⁄∆« ±⁄¥¥«OÈ” ⁄́ ∂•⁄≈¤»⁄zÊ O⁄Ms⁄fl ∂¡⁄fl»⁄‚¥•⁄fl. B•⁄¬M•¤W DMm¤V⁄fl»⁄ ÆÊ√fi¬}⁄ emf ⁄́
Æ⁄√»⁄·¤y»⁄„ ∂‘⁄◊⁄ O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl.

A•⁄¡Ê _}⁄√ 3.5 (b) æ⁄fl∆« A»Êfl%fi^⁄¡È ^⁄∆—⁄fl~°¡⁄fl»¤V⁄ }⁄ƒ»⁄‚¥ O¤M~fiæ⁄fl ∂ƒ¡ÊfiSÊV⁄ÿVÊ
—⁄»⁄·¤´¤M}⁄¡⁄»¤W ∂¡⁄fl»⁄ ‘⁄M}⁄•⁄∆« —⁄fl¡⁄flÿæ⁄flfl 90 tW√ OÊ‡fi´⁄•⁄Œ⁄flo ^⁄∆“¡⁄fl»⁄‚¥•⁄fl. ±⁄¥¥«OÈ”´⁄
∂•⁄≈¤»⁄zÊæ⁄fl •⁄¡⁄ V⁄¬Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ A»Êfl%fi ⁄̂¬ ⁄́∆« V⁄¬Œ⁄o emf  ÆÊ√fi¡ÊfiØ—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. CV⁄
—⁄fl¡⁄flÿæ⁄flfl 900 OÊ‡fi´⁄•⁄∆« ~¡⁄flW¡⁄fl»⁄‚¥•⁄fl.

A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿæ⁄fl ∫⁄¥√»⁄fly, @•⁄¬M•¤W ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄ ac æ⁄fl V¤√±È, Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ⁄no 3.4 ⁄́fl≠
—⁄MæÊ‡fif“ ́ ⁄sÊ—⁄fl»⁄ …ÀÊ«fiŒ⁄zÊ C AÀ⁄æ⁄fl»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ }⁄ƒflØ—⁄ƒfl ‘Ê̂ ⁄fl` —⁄‘⁄O¤¬æ⁄·¤W•Ê.

A»Êfl%fi^⁄¡È 2700. ~¡⁄flV⁄fl»¤V⁄ ±⁄¥¥«OÈ”´⁄ ∂•⁄≈¤»⁄zÊæ⁄fl •⁄¡⁄ A»Êfl%fi^⁄¡È 900. ~¡⁄flW•⁄fl•⁄OÊQ
—⁄»⁄·¤ ⁄́»¤•⁄fl•⁄¬M•⁄ V⁄¬Œ⁄o»¤W¡⁄fl»⁄‚¥•⁄fl. A•⁄fl•⁄¬M•⁄ ÆÊ√fi¬}⁄ emf V⁄¬Œ⁄o»¤W¡⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê …¡⁄fl•⁄™
¶ÀÊæ⁄fl≈¤«W¡⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄QÿVÊ »⁄fl´⁄•⁄lflo»⁄·¤s⁄∑ÊfiO⁄fl. A»Êfl%fi^⁄¡È JM•⁄fl ∫⁄¥√»⁄fly»⁄´⁄fl≠
Æ⁄„~%VÊ‡ÿ—⁄fl»¤V⁄ @M•⁄¡Ê 3600 ~¡⁄flV⁄fl»¤V⁄  @•⁄¡⁄ }⁄ƒ»⁄‚¥ O¤M~fiæ⁄fl ∂ƒ¡ÊfiSÊV⁄ÿVÊ
ƒM∂»¤W¡⁄fl»⁄‚¥•⁄¬M•⁄ ÆÊ√fi¬}⁄ emf  —Ê‡ Ế≠æ⁄·¤W¡⁄fl»⁄‚¥•⁄fl.

´⁄»⁄flΩ •ÊfiÀ⁄•⁄∆« D}¤∞¶—⁄fl»⁄ …•⁄fl¿}È´⁄ A»⁄}¤%MO⁄ 50 Hz AW¡⁄fl»⁄‚¥•⁄ƒ«»Êfi. A•⁄¡Ê Æ⁄»⁄¡È
d ⁄́¡Êfil¡⁄flV⁄◊⁄∆« A»Êfl%fi ⁄̂¡È JM•⁄fl —ÊOÊMt ⁄́∆« 50 —⁄ƒ ~¡⁄flV⁄fl»⁄‚¥¶ƒ«. A•⁄¡Ê …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄
¶ÀÊæ⁄fl∆« Jlflo 100 —⁄ƒ ∂•⁄≈¤»⁄zÊæ⁄flflMm¤V⁄fl»⁄‚¥•⁄fl. @∆« ~¡⁄flV⁄fl»⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠ OÊƒ»⁄‚¥ }⁄M}⁄√e¤ḱ ⁄»⁄́ ⁄fl≠
∂◊⁄“OÊ‡Ms⁄fl O⁄t»Êfl »⁄·¤s⁄≈¤V⁄fl}⁄°•Ê.

f = np

B∆« n, JM•⁄fl —ÊOÊMt ⁄́∆« ¡Ê‡fil¡È ~V⁄fl¡⁄fl»⁄ —⁄MSÊ¿ (rotation per second), f …•⁄fl¿~°́ ⁄ A»⁄}¤%MO⁄,
p O¤M}⁄®⁄fl√»⁄ eÊ‡}ÊV⁄◊⁄ —⁄MSÊ¿æ⁄·¤W•Ê. B•⁄¡⁄∆« O¤M}⁄®⁄fl√»⁄V⁄◊⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠ ∂•⁄≈¤øfl“ ¨¶%Œ⁄o
A»⁄}¤%MO⁄»⁄´⁄fl≠Mlfl»⁄·¤s⁄ƒfl ¡Ê‡fil¬´⁄ ~¡⁄flV⁄fl»⁄ —⁄MSÊ¿æ⁄fl´⁄fl≠ @V⁄}⁄¿»¤•⁄ ¬fi~æ⁄fl∆«
O⁄√…flfiO⁄¬—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

…fl¨nVÊ 375 —⁄ƒ ~¡⁄flV⁄fl»⁄ JM•⁄fl ¡Ê‡fil¡È AW•⁄ß¡Ê, n = 
375

60

O¤M~fiæ⁄fl ®⁄fl√»⁄ eÊ‡}ÊV⁄◊⁄ —⁄MSÊ¿, p = 8 AW•⁄ß¡Ê, D}¤∞¶—⁄ƒ∞s⁄fl»⁄ …•⁄fl¿}È ⁄́ A»⁄}¤%MO⁄ f = np =

375 8

60

×
 = 50 Hz AW¡⁄fl»⁄‚¥•⁄fl.

»Êfi¶OÊæ⁄fl —⁄…flfiÆ⁄ ´Ê‡fit•⁄ d´⁄¡Êfil¡È …•⁄fl¿}È D}¤∞¶—⁄fl»⁄ ‚¥•⁄fl ‘ÊfiVÊM•⁄fl »⁄flO⁄QÿVÊ

»⁄fl ⁄́•⁄m¤oW•ÊæÊflM•⁄fl R_}⁄Æ⁄t—⁄∑ÊfiO⁄fl.
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…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

Æ⁄»⁄¡È d ⁄́¡Êfil¡È
AC d ⁄́¡Êfil¬ ⁄́ ∫¤V⁄V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥»ÊM•⁄fl »⁄flO⁄QÿM•⁄ ∂¡Ê—⁄∑ÊfiO⁄fl.

Æ⁄»⁄¡È d ⁄́¡Êfil¡⁄flV⁄◊⁄∆« ≤fi≈Èu »ÊflfiVÊ≠mÈV⁄◊¤W …•⁄fl¿}È O¤M}⁄V⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄≈¤V⁄fl»⁄‚¥•⁄fl. B•⁄OÊQ JM•⁄fl
O¤¡⁄y À⁄P°æ⁄flfl}⁄»¤•⁄ ≤fi≈Èu »ÊflfiVÊ≠mÈV⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄fl»⁄‚¥•⁄fl @ŒÊ‡oM•⁄fl —⁄flƒ∫⁄»⁄ƒ«. À¤À⁄ }⁄ O¤M}⁄V⁄◊⁄⁄
O¤M}⁄ À⁄P° ±⁄O⁄Q Ế ⁄́Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl. Æ⁄»⁄¡È d ⁄́¡Êfil¡È ⁄́∆« ¡Ê‡fil¡È AW DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl ≤fi≈Èu
»ÊflfiVÊ≠mÈ AW•Ê. ≤fi≈Èu »ÊflfiVÊ≠mÈVÊ @V⁄}⁄¿»¤•⁄ …•⁄fl¿}È ⁄́fl≠ GOÊ”>Ál¡È GM∂ —⁄‘¤æ⁄flO⁄ d ⁄́¡Êfil¡È
D}¤∞¶—⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́»⁄¬OÊ »⁄·¤t OÊ‡s⁄∑ÊfiO⁄fl.

“MV⁄≈È ±Êfi—È d ⁄́¡Êfil¡È, ~√fi±Êfi—È d ⁄́¡Êfil¡È
C Æ¤p⁄∫¤V⁄»⁄́ ⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»¤V⁄ _}⁄√ 3.4 (b) »⁄fl}⁄fl°  3.7 (a) æ⁄fl ⁄́fl≠ ‘Ê‡fi∆“ Æ¤√¡⁄Mª—⁄fl»⁄‚¥•⁄fl
D}⁄°»⁄fl.

~√fi±Êfi—È d ⁄́¡Êfil¬ ⁄́∆« Æ⁄√~æÊ‡M•⁄fl eÊ‡}Ê O¤M~fiæ⁄fl ®⁄fl√»⁄V⁄ÿV⁄‡ »⁄fl‡¡⁄fl eÊ‡}Ê A»Êfl%fi ⁄̂¡È
—⁄fl¡⁄flÿV⁄ÿ¡⁄fl»⁄‚¥•⁄fl. »⁄fl‡¡⁄fl A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿV⁄◊⁄∆«¡⁄fl»⁄ }⁄M~æ⁄fl —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿ —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl.
Æ⁄√~æÊ‡M•⁄fl —⁄fl¡⁄flÿæ⁄fl∆« ÆÊ√fi¡ÊfiØ—⁄ƒ∞s⁄fl»⁄ V⁄¬Œ⁄o emf »⁄fl}⁄fl° O⁄¨Œ⁄o  emf —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl.
‘¤VÊæÊflfi »⁄fl‡¡⁄fl —⁄fl¡⁄flÿV⁄◊⁄ ac —⁄»⁄·¤ ⁄́ A»⁄}¤%MO⁄•⁄∆«¡⁄fl»⁄‚¥•⁄fl. »⁄fl‡¡⁄fl A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿV⁄◊⁄∆«
HO⁄O¤ƒ•⁄∆« »⁄fl‡¡⁄fl …ª ⁄́≠ ±Êfi—⁄flV⁄◊⁄∆«¡⁄fl»⁄ …•⁄fl¿}È D}¤∞¶—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. ~√fi±Êfi—È ac æ⁄fl V¤√±È
…ÀÊ«fiœ—⁄fl»¤V⁄ _}⁄√ (a) æ⁄fl A, B, C GM∏fi A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿV⁄◊⁄ ~¡⁄flV⁄fl…OÊ »⁄fl}⁄fl° @•⁄O⁄Q ⁄́flV⁄fly»¤W
A, B, C GM∏fi —⁄fl¡⁄flÿV⁄◊⁄∆« ÆÊ√fi¡ÊfiØ—⁄∞s⁄fl»⁄ emf V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ—⁄∑ÊfiO⁄fl. A, B, C GM∏fi —⁄fl¡⁄flÿV⁄◊⁄∆«
ÆÊ√fi¡ÊfiØ—⁄ƒ∞s⁄fl»⁄ C emf ´⁄fl≠ _}⁄√ 3.7 (b) æ⁄fl V¤√≤ ⁄́∆« A, B, C GM•⁄fl V⁄fl¡⁄fl~“ }Ê‡fi¬—⁄≈¤W•Ê.

JM•⁄fl ¨¶%Œ⁄o —⁄»⁄flæ⁄fl•⁄∆« »⁄fl‡¡⁄fl —⁄fl¡⁄flÿV⁄◊⁄ emf ´⁄fl≠ V¤√≤¨M•⁄ O⁄Ms⁄fl ’t•⁄¡Ê @»⁄‚¥V⁄◊⁄ Jlflo
»⁄·Ëƒ¿ V¤√≤V⁄́ ⁄fl—¤¡⁄»¤W —Ê‡ Ế≠æ⁄·¤W•ÊæÊflM•⁄fl JM•Ê‡fi G¡⁄sÊ‡fi D•¤‘⁄¡⁄zÊV⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flO⁄QÿVÊ
»⁄fl ⁄́•⁄lflo »⁄·¤s⁄fl…¡⁄ƒ«»Êfi. V⁄¬Œ⁄o emf 1 GM∂fl•¤W Æ⁄¬V⁄{“ ¡⁄_“•⁄ emf tW√ V¤√±⁄´⁄fl≠ _}⁄√
3.7 (b)æ⁄fl∆« OÊ‡s⁄≈¤W•Ê. 900 ~¡⁄flV⁄fl»¤V⁄ »⁄fl‡¡⁄‡ ±Êfi—⁄flV⁄◊⁄ emf V⁄◊⁄́ ⁄fl≠ Æ⁄¬V⁄{“•⁄¡Ê A æ⁄fl∆« +1,
B æ⁄fl∆« ˛0.5 »⁄fl}⁄fl° C æ⁄fl∆« ˛0.5 AW¡⁄fl»⁄‚¥•⁄ƒ«»Êfi? @M•⁄¡Ê B»⁄‚¥V⁄◊⁄ »⁄·Ëƒ¿ = +1 + -0.5 + -0.5 = 0

V AW¡⁄fl»⁄‚¥•⁄fl.

…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊæ⁄fl }⁄}⁄ »⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ B}⁄¡⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠
»⁄flO⁄QÿM•⁄ Æ⁄no »⁄·¤t—⁄∑ÊfiO⁄fl. D•¤: (1) d ⁄́¡Êfil¡È, (2) m¤√´È ±Ê≥„fi»⁄fl%¡È.

»Ê‡s⁄‡¿≈È 2

¨}⁄¿ffi»⁄́ ⁄•⁄∆« …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ —⁄»⁄flæ⁄fl: 5 Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
DÆ⁄æÊ‡fiV⁄ À⁄‡ ⁄́¿»¤•⁄ »ÊflÁOÊ‡√fi±Ê≥„fi´È, …fl•⁄fl O⁄∏πy•⁄ }⁄M~, …•⁄fl¿¨¡Ê‡fi®⁄O⁄ ‘Ê‡¶OÊøfl¡⁄fl»⁄
}¤»⁄fl√•⁄ }⁄M~, f.I ÆÊÁÆ⁄‚¥ m¤√´È”±Ê≥„fi»⁄fl%¡È, ∂≈Èπ/LED, —Ê≈È.
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∫Ë}⁄À¤—⁄°  X

⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi ±Ê≥„fi´È
⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi±Ê≥„fi¨VÊ —⁄M∂M©“•⁄ Æ¤p⁄∫¤V⁄»⁄́ ⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»¤V⁄ _}⁄√ …ÀÊ«fiŒ⁄zÊVÊ

‘Ê^⁄fl` »⁄fl‘⁄}⁄  ̈ fis⁄∑ÊfiO⁄fl. ‘¤◊¤•⁄ »ÊflÁOÊ‡√fi±Ê≥„fi´⁄flV⁄◊⁄´⁄fl≠ —⁄MV⁄√’“ Æ⁄√~æÊ‡M•⁄fl ∫¤V⁄»⁄´⁄fl≠ _}⁄√•⁄∆«
Æ⁄√~æÊ‡M•⁄fl ∫¤V⁄•Ê‡M¶VÊ ‘Ê‡fi∆—⁄fl»⁄‚¥•⁄fl AÀ⁄æ⁄flV⁄√‘⁄yOÊQ ∂‘⁄◊⁄ Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤V⁄fl»⁄‚¥•⁄fl.

⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi±Ê≥„fi¨ ⁄́ Æ⁄√®¤ ⁄́ ∫¤V⁄V⁄◊⁄fl-≤fi≈Èu »ÊflfiVÊ≠mÈ @¢⁄»¤ À¤À⁄ }⁄ O¤M}⁄, ®⁄¥ ¨ —⁄fl¡⁄flÿ,
s⁄æ⁄fl±⁄¥√M B}¤¿¶V⁄◊¤W»Ê.

B•⁄¡⁄∆« ̂ ⁄ƒ´¤ —¤»⁄fl¢⁄¥¿%…¡⁄fl»⁄ s⁄æ⁄fl±⁄¥√MVÊ ́ ¤•⁄ }⁄¡⁄MV⁄V⁄◊⁄fl ∂tæ⁄flfl»¤V⁄ O¤M}⁄OÊ–fi}⁄√•⁄∆« B¬“¡⁄fl»⁄
—⁄fl¡⁄flÿæ⁄flfl ^⁄∆—⁄fl»⁄‚¥•⁄fl. æ⁄·¤OÊM•⁄¡Ê s⁄æ⁄fl±⁄¥√M´⁄fl≠ —⁄fl¡⁄flÿæÊ‡M¶VÊ eÊ‡fit—⁄≈¤W•Ê. }⁄´⁄‡ΩƒO⁄
—⁄fl¡⁄flÿæ⁄fl∆« …•⁄fl¿}È D}¤∞¶—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. B∆« ´¤•⁄ Ê̂Á}⁄́ ⁄¿ …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿»¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl.
O⁄MsẾ ⁄”¡È, »ÊflÁOÊ‡√fi±Ê≥„fi ⁄́fl, ≤fi—Ê‡fi B≈ÊPoÒOÈ »ÊflÁOÊ‡√fi±Ê≥„fi ⁄́fl, O¤∂%´È »ÊflÁOÊ‡√fi±Ê≥„fi ⁄́fl »Ê‡•⁄≈¤•⁄
‘⁄ƒ»⁄‚¥ ¬fi~æ⁄fl »ÊflÁOÊ‡√fi±Ê≥„fi ⁄́flV⁄ÿ»ÊæÊflM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl. …•⁄fl¿}È O¤M~fiæ⁄fl
ÆÊ√fi¡⁄zÊæ⁄fl }⁄}⁄ •⁄ A®¤¡⁄•⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl BMs⁄O⁄–´È »Ê‡fim¤¡È, m¤√´È”±Ê≥„fi»⁄fl%¡È
B}¤¿¶V⁄◊¤W»Ê.

»⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È
_}⁄√ 3.9OÊQ —⁄M∂M¶“•⁄ ̂ ⁄lfl»⁄_OÊæ⁄fl∆« “ ^È K´È AW¡⁄fl»¤V⁄≈Êƒ« O¤M~fiæ⁄fl ±⁄¥¥«OÈ” DMm¤V⁄fl»⁄‚¥•⁄fl.
A•⁄¡Ê O¤M~fiæ⁄fl ±⁄¥¥«OÈ”́ ⁄∆« ∂•⁄≈¤»⁄zÊ DMm¤V⁄fl»⁄‚¥¶ƒ«. “  ⁄̀̂ ⁄́fl≠ ̈ ¡⁄M}⁄¡⁄»¤W K´È-A±È »⁄·¤t•⁄¡Ê
O¤M~fiæ⁄fl ±⁄¥¥«OÈ” ⁄́∆« ∂•⁄≈¤»⁄zÊ DMm¤V⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ }⁄́ ⁄‡ΩƒO⁄ G¡⁄s⁄́ Êæ⁄fl —⁄fl¡⁄flÿæ⁄fl∆« ±⁄¥¥«OÈ” ⁄́
∂•⁄≈¤»⁄zÊæ⁄fl @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄fl. B•⁄¬M•¤W @•⁄¡⁄⁄∆« eÊ‡fit“¡⁄fl»⁄ ∂≈Èπ GsÊ∏lflo GsÊ∏lflo
Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl. “ ^È K´È »⁄·¤s⁄fl»¤V⁄ »⁄fl}⁄fl° K±È »⁄·¤s⁄fl»¤V⁄ ∂≈Èπ Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl. “ ^È K´È
AW¡⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« ∂≈Èπ Æ⁄√O¤Ã—⁄fl»⁄‚¥¶ƒ«.

ÆÊÓ»⁄fl¬ —⁄fl¡⁄flÿVÊ AC ¨fis⁄fl»¤V⁄ AC æ⁄fl ¶ÀÊæ⁄flfl ¨¡⁄M}⁄¡⁄»¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄¬M•⁄ ±⁄¥¥«OÈ” ⁄́∆«
¨¡⁄M}⁄¡⁄»¤W ∂•⁄≈¤»⁄zÊ DMm¤V⁄fl»⁄‚¥•⁄fl ‘¤V⁄‡ }⁄´⁄‡ΩƒO⁄ —ÊOÊMs⁄¬æ⁄fl∆« ¨¡⁄M}⁄¡⁄»¤W emf

ÆÊ√fi¡ÊfiØ—⁄ƒ∞s⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl.

Æ⁄√æÊ‡fiV⁄•⁄ A®¤¡⁄•⁄∆« Æ⁄no 3.5 Æ⁄„~%VÊ‡ÿ“ »⁄fl‡¿^⁄fl»⁄≈È BMs⁄O⁄–´È GM•⁄¡Êfi´ÊM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

Æ⁄„~%VÊ‡ÿ“•⁄ Æ⁄no 3.5

^⁄lfl»⁄nOÊ
ÆÊÓ»⁄fl¬WM}⁄ —ÊOÊMs⁄¬æ⁄fl∆«́ ⁄ —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠
‘Ê_`—⁄fl»⁄‚¥•⁄fl

ÆÊÓ»⁄fl¬WM}⁄ —ÊOÊMs⁄¬æ⁄fl∆«́ ⁄ —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿æ⁄fl ⁄́fl≠
O⁄t»Êfl »⁄·¤s⁄fl»⁄‚¥•⁄fl.

¨¬fiO⁄–zÊ
∂∆π ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}Ê ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl

∂∆π ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}Ê O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

105

…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

m¤√´È”±Ê≥„fi»⁄fl%¡È
_}⁄√ 3.11 (a) ‘¤V⁄‡ 3.11 (b) V⁄◊⁄́ ⁄fl≠ …•¤¿£%V⁄◊⁄fl Æ⁄¡⁄—⁄∞¡⁄ ‘Ê‡fi∆OÊ »⁄·¤s⁄fl»¤V⁄ _}⁄√•⁄∆«
∂◊⁄“¡⁄fl»⁄ —⁄fl¡⁄flÿV⁄◊⁄ •⁄Æ⁄∞•⁄ ∂VÊX Æ⁄√}Ê¿fiO⁄ ̂ ⁄̂ Ê% ́ ⁄sÊæ⁄fl∑ÊfiO⁄fl. @©O⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄…¡⁄fl»⁄ —⁄fl¡⁄flÿæ⁄fl∆«
•⁄Æ⁄∞ }⁄M~æ⁄fl´⁄fl≠ DÆ⁄æÊ‡fiW“¡⁄fl»⁄‚¥•⁄fl Æ⁄√~¡Ê‡fi®⁄»⁄´⁄fl≠ O⁄t»Êfl »⁄·¤s⁄ƒfl »⁄fl}⁄fl° A »⁄fl‡ƒO⁄
D}¤∞¶—⁄ƒ∞s⁄fl»⁄ DŒ⁄|•⁄ Æ⁄√»⁄·¤y»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄fl»⁄‚¥•⁄O¤QW•Ê. —ÊoÆÈ @ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¡ÈV⁄◊⁄∆«
ÆÊÓ»⁄fl¬æ⁄fl∆« ‘Ê̂ ⁄fl` •⁄Æ⁄∞•⁄ }⁄M~æ⁄fl ⁄́‡≠ —ÊoÆÈsË´È m¤√´È”±Ê≥„fi»⁄fl%¡⁄flV⁄◊⁄ —ÊOÊMs⁄¬æ⁄fl∆« ‘Ê̂ ⁄fl` •⁄Æ⁄∞•⁄
}⁄M~æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl~°•Ê.

Æ⁄no 3.6 Æ⁄„~%VÊ‡ÿ“•⁄flß
—Ê∞ÆÈ@ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¡È

$ ÆÊÓ»⁄fl¬æ⁄fl∆« •⁄Æ⁄∞ }⁄M~æ⁄fl ⁄́fl≠  DÆ⁄æÊ‡fi
W—⁄≈¤W•Ê

$ —ÊO ÊMs⁄¬æ⁄fl∆« — ⁄Æ ⁄„¡ ⁄• ⁄ } ⁄M~æ⁄fl´ ⁄fl ≠
DÆ⁄æÊ‡fiW—⁄≈¤W•Ê.

—ÊoÆÈsË´È m¤√´È”±Ê≥„fi»⁄fl%¡È
$ ÆÊÓ»⁄fl¬æ⁄fl∆« —⁄Æ⁄„¡⁄•⁄ }⁄M~æ⁄fl ⁄́fl≠

 DÆ⁄æÊ‡fiW—⁄≈¤W•Ê.

$ — ÊO ÊMs ⁄¬æ⁄fl∆ « • ⁄Æ ⁄ ∞  } ⁄M~æ⁄fl´ ⁄ fl ≠
DÆ⁄æÊ‡fiW—⁄≈¤W•Ê.

—⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿ ‘Ê̂ ¤`•⁄M}Ê ÆÊ√fi¬}⁄  emf ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ GM•⁄fl Æ¤p⁄∫¤V⁄OÊQ —⁄M∂M®⁄ O⁄∆∞“
⁄̂_%“ AÀ⁄æ⁄fl ¡⁄‡Æ⁄‚¥VÊ‡ÿ—⁄∑ÊfiO⁄fl.
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…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

—Ê≈Èµ BMs⁄O⁄–´È
—Ê≈Èµ BMs⁄O⁄–¨VÊ —⁄M∂M©“•⁄ Æ⁄√æÊ‡fiV⁄V⁄◊⁄́ ⁄fl≠ ⁄́sÊ—⁄fl»¤V⁄ —Ê‡fi≈Ế Ê‡fiøflú ⁄ —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿ GŒ⁄flo
‘Ê̂ ¤`V⁄fl}⁄°•ÊæÊ‡fi @•⁄O⁄Q ⁄́fl—¤¡⁄»¤W ∂∆∞ ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}Êæ⁄flƒfl«Mm¤V⁄fl»⁄ O⁄t}⁄»⁄́ ⁄fl≠ —⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl.
.6 V AC “V⁄∑ÊfiO¤•⁄∆« JM•⁄fl —ÊoÆÈsË´È m¤√´È”±Ê≥„fi»⁄fl%¡⁄́ ⁄fl≠ (0-6) DÆ⁄æÊ‡fiW“•⁄¡Ê —¤O⁄fl. _}⁄√
3.12  (a) »⁄fl}⁄fl° 3.12 (b) VÊ —⁄M∂M©“•⁄ Æ⁄√æÊ‡fiV⁄•⁄∆« DC æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl}⁄°•Ê. A•⁄fl•⁄¬M•⁄
“ ^È K´È »⁄·¤t¡⁄fl»¤V⁄ ∂∆π ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}ÊVÊ ∂•⁄≈¤»⁄zÊ DMm¤V⁄fl»⁄‚¥¶ƒ«.

A•⁄¡Ê _}⁄√ 3.12 (b) æ⁄fl∆« DC »⁄fl‡ƒ»⁄´⁄fl≠ }ÊVÊ•⁄fl AC VÊ eÊ‡fit“•¤V⁄ ∂∆π ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}Ê
O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄´⁄fl≠ O¤y∂‘⁄fl•⁄fl. B•⁄´⁄fl≠ …»⁄¬—⁄fl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄ —Ê≈Èµ BMs⁄O⁄–´È GM∂
…•⁄¿»⁄·¤ ⁄́•ÊsÊVÊ »⁄flO⁄Q◊⁄́ ⁄fl≠ »⁄flfl ⁄́≠sÊ—⁄∂‘⁄fl•⁄fl. C —⁄O⁄‡¿%n ⁄́ —⁄fl¡⁄flÿæ⁄fl J◊⁄∫¤V⁄OÊQ …fl•⁄flO⁄∏πy»⁄́ ⁄fl≠
OÊ‡MsÊ‡æ⁄flfl¿»¤V⁄ DMm¤V⁄fl»⁄ ∑¤¿OÈ emf ´⁄ Æ⁄√»⁄·¤y ‘Ê^¤`V⁄fl»⁄‚¥•⁄¬M•⁄ Æ⁄√O¤À⁄ ~fi»⁄√}Ê
O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl …•¤¿£%V⁄◊⁄fl @¢⁄% »⁄·¤tOÊ‡◊⁄Ÿ∆. …fl•⁄flO⁄∏πy•⁄ ~¡⁄fl◊⁄´⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl»¤V⁄ —Ê‡fi≈Ế Ê‡fiøflú ⁄∆«  ±⁄¥¥«P” ⁄́ ∂•⁄≈¤»⁄zÊæ⁄fl •⁄¡⁄ ‘Ê̂ ¤`V⁄fl»⁄ O¤¡⁄y¶M•⁄ ∑¤¿OÈ
emf ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl GM•⁄fl …•¤¿£%V⁄ÿVÊ »⁄fl ⁄́•⁄m¤oV⁄∑ÊfiO⁄fl.

—Ê≈Èµ BMs⁄O⁄–´È, ∑¤¿OÈ emf GM∏»⁄‚¥V⁄◊⁄´⁄fl≠ ~ÿæ⁄flÆ⁄t—⁄fl»⁄‚¥•⁄¡Ê‡M¶VÊ BMs⁄O⁄o¡È´⁄ ∂VÊX
~ÿæ⁄flÆ⁄t—⁄fl»⁄‚¥•⁄‡ »⁄flO⁄QÿV⁄‡ ‘Ê̂ ⁄fl` Æ⁄√æÊ‡fid ⁄́O¤¬æ⁄·¤V⁄∂‘⁄fl•⁄fl.

BMs⁄O⁄o¬VÊ —⁄M∂M©“•⁄ Dÿ•⁄ AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl° A®⁄fl¨O⁄ }⁄M}⁄√e¤ḱ ⁄ GM∂ @®¤¿æ⁄fl•⁄∆«
Æ⁄√~Æ¤¶—⁄ƒ∞s⁄fl»⁄ O¤¡⁄y BMsÊOÊo´È”, BMs⁄O⁄o¡⁄flV⁄◊⁄fl GM∏fi AÀ⁄æ⁄flV⁄◊⁄fl »⁄flO⁄QÿVÊ ^Ê´¤≠W
»⁄fl ⁄́»⁄¬OÊæ⁄·¤V⁄∑ÊfiO¤W•Ê.

BMs⁄O⁄o¡⁄flV⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄fl»¤V⁄ ±Êfi¨ ⁄́M}⁄ DÆ⁄O⁄¡⁄yV⁄ÿVÊ DC J•⁄W“•⁄¡Ê DÆ⁄O⁄¡⁄y•⁄ Æ⁄√~¡Ê‡fi®⁄
—⁄fl»⁄·¤¡⁄fl —Ê‡ Ế≠æ⁄·¤V⁄fl»⁄ O¤¡⁄y ±Êfi´È D¬•⁄fl ‘Ê‡fiV⁄fl»⁄ —¤®⁄¥¿}Ê B•Ê. A•⁄fl•⁄¬M•⁄ BM}⁄‘⁄ »⁄flMs⁄ƒV⁄◊⁄∆«
DC æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄ƒfl —¤®⁄¥¿…ƒ«. BMs⁄O⁄o¡⁄flV⁄◊⁄∆«  DC DÆ⁄æÊ‡fiW—⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« “ ^È
K´È »⁄fl}⁄fl° A±È »⁄·¤s⁄fl»¤V⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄ @ ⁄́flO⁄√»⁄fl»¤W ‘Ê̂ ⁄fl` @¢⁄»¤ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl —Ê≈Èµ
BMs⁄O⁄–´È¨M•¤W•Ê. …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ƒfl«Mm¤V⁄fl»⁄ ‘Ê̂ ⁄̀◊⁄ »⁄fl}⁄fl° Bÿ}⁄OÊQ }⁄V⁄ƒfl»⁄ @~ O⁄t»Êfl —⁄»⁄flæ⁄fl»⁄‚¥
(…fl∆« —ÊOÊMsÈ) —⁄•⁄flÆ⁄æÊ‡fiV⁄»¤V⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄‡ B»Ê. @M}⁄‘⁄ —⁄M•⁄∫⁄%•⁄∆« DC »⁄flMs⁄ƒV⁄◊⁄∆«
BMs⁄O⁄o¡⁄flV⁄◊⁄́ ⁄fl≠ ∂◊⁄—⁄fl»⁄‚¥•⁄‡ B•Ê. BM}⁄‘⁄ —⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠ …•¤¿£%V⁄ÿVÊ C ‘⁄M}⁄•⁄∆« »⁄fl ⁄́»⁄¬OÊ
»⁄·¤s⁄fl»⁄‚¥•⁄fl }¤√—⁄•¤æ⁄flO⁄»¤W¡⁄fl}⁄°•Ê. A•⁄¡Ê »Êflfi∆ ⁄́ }⁄¡⁄V⁄~V⁄◊⁄∆« B•⁄́ ⁄fl≠ O⁄∆OÊVÊ‡◊⁄Æ⁄t—⁄∂‘⁄fl•⁄fl.

»⁄·Ëƒ¿ »⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
D}⁄°¡⁄V⁄◊⁄fl
1. (a) 1. ≤fi≈Èu »ÊflfiVÊ≠mÈ

2. A»Êfl%fi ⁄̂¡È OÊ‡fiøfl≈È
3. “«ÆÈ ¬MVÈ

(b) …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ. »⁄flMs⁄ƒOÊQ —⁄M∂M©“•⁄ O¤M~fiæ⁄fl ±⁄¥¥«P”VÊ ∂•⁄≈¤»⁄zÊ
DMm¤V⁄fl»¤V⁄ A »⁄flMs⁄ƒ•⁄∆« JM•⁄fl …•⁄fl¿}È ÆÊ√fi¡⁄zÊæ⁄·¤V⁄fl»⁄‚¥•⁄fl.



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

108

∫Ë}⁄À¤—⁄°  X

2. (a) ∂ƒfl∞ ̂ Ế ¤≠W Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl

(b) Æ⁄√O¤À⁄ ~fi»⁄√}Êæ⁄flƒfl«Mm¤V⁄fl»⁄ ∂•⁄≈¤»⁄zÊ VÊ‡fi ⁄̂¬—⁄fl»⁄‚¥¶ƒ«. DC  —⁄O⁄‡¿%l ⁄́fl≠ K´È
»⁄·¤s⁄fl»¤V⁄ DMm¤V⁄fl»⁄ back emf, —ÊOÊMt´⁄ —⁄y| ∫¤V⁄ —⁄»⁄flæ⁄fl•⁄ »⁄¡ÊVÊ »⁄·¤}⁄√
Dÿæ⁄flfl»⁄‚¥•Êfi B•⁄OÊQ O¤¡⁄y.

(c) C —⁄O⁄‡¿%n´⁄∆« Æ⁄√»⁄’—⁄fl»⁄‚¥•⁄fl AC æ⁄·¤W¡⁄fl»⁄ O¤¡⁄y —Ê≈Èµ BMs⁄O⁄–´È GM∂
…•⁄¿»⁄·¤´⁄¶M•¤W back emf ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄‚¥•⁄fl. B•⁄fl —⁄O⁄‡¿%n´⁄∆«¡⁄fl»⁄ …•⁄fl¿}È
Æ⁄√»¤‘⁄•⁄ …¡⁄fl•⁄™ ¶PQ ⁄́≈¤«W¡⁄fl»⁄‚¥•⁄¬M•⁄ ∂∆π ⁄́ »⁄fl‡ƒO⁄ B¡⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄
O⁄t»Êflæ⁄·¤V⁄fl}⁄°•Ê. }⁄}⁄∞¬z¤»⁄fl»¤W ∂∆π ⁄́ Æ⁄√O¤À⁄ ~fi»⁄√}Ê O⁄t»Êflæ⁄·¤V⁄fl}⁄°•Ê.

3. (a) —ÊoÆÈ sË´È m¤√´È”±Ê≥„fi»⁄fl%¡È

(b) V
P
 × I

P
 = V

S
 × I

S

V
P
 × 0.5 = 200 × 1

V
P
 = 

200 1

0.5

×
 = 400 V

(c) JM•⁄fl »⁄flMs⁄ƒ•⁄∆«¡⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄́ ⁄fl≠ …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ »⁄fl‡ƒO⁄
B Ế‡≠M•⁄fl »⁄flMs⁄ƒOÊQ »⁄V¤%øfl—⁄∂‘⁄fl•⁄fl G ⁄́fl≠»⁄‚¥•⁄fl m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ }⁄}⁄ »¤W•Ê.
»⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È)

4.

5. (a) ~√fi±Êfi—È AC d ⁄́¡Êfil¡È

(b) »⁄fl‡¡⁄fl —⁄fl¡⁄flÿV⁄◊⁄ —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿ —⁄»⁄·¤ ⁄́»¤W•Ê. —⁄fl¡⁄flÿ »⁄·¤s⁄ƒfl DÆ⁄æÊ‡fiW“•⁄
—⁄¬VÊ G≈¤« ¬fi~æ⁄flƒ‡« —⁄»⁄·¤ ⁄́»¤W•Ê.

Æ⁄√~æÊ‡M•⁄fl —⁄fl¡⁄flÿæ⁄fl∆« @ ⁄́fl∫⁄»⁄⁄»¤V⁄fl»⁄ Æ⁄«OÈ” ∂•⁄≈¤»⁄zÊ —⁄»⁄·¤ ⁄́⁄»¤W¡⁄⁄fl»⁄‚¥•⁄fl .

6. JM•⁄fl m¤√´È”±Ê≥„fi»⁄fl%¬VÊ —⁄M∂M©“ @©O⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄ B¡⁄fl»⁄∆« •⁄Æ⁄∞ }⁄M~æ⁄fl ⁄́fl≠
DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

—ÊoÆÈ @ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ ÆÊÓ»⁄fl¬æ⁄fl ⁄́fl≠ @©O⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄…¡⁄fl»⁄ O¤¡⁄y @∆« •⁄Æ⁄∞
}⁄M~æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

—ÊoÆÈ sË´È m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ —ÊOÊMs⁄¬æ⁄fl∆« @©O⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄ …¡⁄fl»⁄ O¤¡⁄y •⁄Æ⁄∞
}⁄M~æ⁄fl ⁄́fl≠ —ÊOÊMs⁄¬æ⁄fl∆« DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

’fiVÊ •⁄Æ⁄∞ ‘Ê̂ ¤`•⁄M}Ê »¤‘⁄O⁄•⁄ Æ⁄√~¡Ê‡fi®⁄ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄¬M•¤W DŒ⁄|¡⁄‡Æ⁄•⁄∆« DMm¤V⁄fl»⁄
Ê̂Á}⁄́ ⁄¿ ́ ⁄Œ⁄o»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄ƒfl —¤®⁄¥¿…•Ê.

®⁄¥ ¨ —⁄fl¡⁄flÿ O⁄MØ—⁄fl»⁄‚¥•⁄fls⁄æ⁄fl±⁄¥√»⁄·È
O⁄MØ—⁄fl»⁄‚¥•⁄fl

®⁄¥ ̈  —⁄fl¡⁄flÿæ⁄fl∆« …•⁄fl¿}È —⁄MOÊfi}⁄
DMm¤V⁄fl}⁄°•Ê

´¤•⁄ DMm¤V⁄fl}⁄°•Ê
→ → →
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»⁄OÈ%ÃfimÈ 1È 1

A»Êfl%fi ⁄̂¡È ~¡⁄flV⁄fl»⁄ »⁄fl‡ƒO⁄ D}¤∞¶—⁄ƒ∞s⁄fl»⁄  AC æ⁄fl V¤√≤VÊ —⁄M∂M©“•⁄ »⁄OÈ%Ãfil ⁄́fl≠
OÊ‡s⁄≈¤W•Ê. »⁄OÈ%Ãfil ⁄́fl≠ ∫⁄~%VÊ‡ÿ“¬.

A»Êfl%fi ⁄̂¡È ~¡⁄flW•⁄ OÊ‡fi ⁄́/
Øfi¬æ⁄flsÈ AC æ⁄fl V¤√±È

tW√ @◊⁄}Êemf

+

0

_

tW√ @◊⁄}Êemf

+

0

_

tW√ @◊⁄}Êemf

+

0

_

0o or 0

0o to 90o or 
T

4

0o to 180o or 
T

2

0o to 270o or 
3

4
T

0o to 360o or T

tW√ @◊⁄}Êemf

+

0

_

tW√ @◊⁄}Êemf

+

0

_



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

110

∫Ë}⁄À¤—⁄°  X
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“MV⁄≈È±Êfi—È d ⁄́¡Êfil¡È »⁄fl}⁄fl° ~√fi±Êfi—È d ⁄́¡Êfil¬VÊ —⁄M∂M©“•⁄ OÊƒ»⁄‚¥ ‘ÊfiÿOÊV⁄◊⁄́ ⁄fl≠
OÊ‡s⁄≈¤W•Ê. —⁄¬æ⁄·¤•⁄ ‘ÊfiÿOÊV⁄◊⁄ G•⁄fl¡⁄fl  ü V⁄fl¡⁄fl}⁄́ ⁄fl≠ ‘¤P¬.

$ Æ⁄»⁄¡È d ⁄́¡Êfil¡⁄flV⁄◊⁄∆« ≤fi≈Èu»ÊflfiVÊ≠n ⁄́ —⁄fl}⁄°ƒ‡ 1200 OÊ‡fi ⁄́

»⁄¿}¤¿—⁄•⁄∆« »⁄fl‡¡⁄fl A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿV⁄ÿ»Ê.

$ Æ⁄»⁄¡È d´⁄¡Êfil¡⁄flV⁄◊⁄∆« ÆÊÓ»⁄fl¬ »⁄fl}⁄fl° —ÊOÊMs⁄¬æ⁄fl∆«

D}¤∞¶—⁄ƒ∞s⁄fl»⁄ …•⁄fl¿}È Æ⁄»⁄¡È —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl.

$ »⁄fl‡¡⁄fl A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿV⁄◊⁄ƒ‡« HO⁄O¤ƒ•⁄∆« »⁄fl‡¡⁄fl …ª ⁄́≠

±Êfi“ ⁄́∆«¡⁄fl»⁄ AC D}¤∞¶—⁄ƒ∞s⁄fl}⁄°•Ê.

$  ~√fi±Êfi—È d ⁄́¡Êfil¬ ⁄́ Æ⁄√~æÊ‡M•⁄fl A»Êfl%fi ⁄̂¡È —⁄fl¡⁄flÿæ⁄fl∆«

ÆÊ√fi¡⁄zÊæ⁄·¤V⁄fl»⁄ …•⁄fl¿~°́ ⁄ A»⁄}¤%MO⁄ 50 Hz AW¡⁄fl»⁄‚¥•⁄fl.

$ ~√fi±Êfi—È d ⁄́¡Êfil¬ ⁄́∆« …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ »⁄fl‡ƒO⁄

emf ÆÊ√fi¡⁄zÊæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

»⁄OÈ%ÃfimÈ 3

—⁄¬æ⁄·¤•⁄ ‘ÊfiÿOÊV⁄◊⁄ G•⁄fl¡⁄fl üV⁄fl¡⁄fl}⁄́ ⁄fl≠ ‘¤P¬.

$ —ÊoÆÈ@ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ ÆÊÓ»⁄fl¬æ⁄flƒ‡« —ÊoÆÈ sË´È
m¤√´È”±Ê≥„fi»⁄fl%¬´⁄ —ÊOÊMs⁄¬æ⁄flƒ‡« •⁄Æ⁄∞ }⁄M~æ⁄fl´⁄fl≠
DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl»⁄‚¥•⁄fl.

$ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ O¤æ⁄fl%…®¤ ⁄́ }⁄}⁄  …•⁄fl¿}È O¤M~fiæ⁄fl
ÆÊ√fi¡⁄zÊæ⁄·¤W•Ê.

$ m¤√´È”±Ê≥„fi»⁄fl%¬´⁄ ÆÊÓ»⁄fl¬ »⁄fl}⁄fl° —ÊOÊMs⁄¬æ⁄fl Æ⁄»⁄¡È
—⁄»⁄·¤ ⁄́»¤W•Ê.

$ AC »⁄flMs⁄ƒ•⁄∆« »⁄·¤}⁄√ »⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È d¡⁄V⁄fl}⁄°•Ê.

$ DC »⁄flMs⁄ƒV⁄◊⁄∆« BMs⁄O⁄o¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥¶ƒ«.
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OÊ‡no¡⁄fl»⁄ ±Ê≥„¥«fi ̂ ¤l% ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬

…•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ

              AC  d ⁄́¡Êfil¡È

»ÊflÁOÊ‡√fi±Ê≥„fi´È

»⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È

m¤√´È”±Ê≥„fi»⁄fl%¡È

A»Êfl%fi^⁄¡È
..................
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∂ƒVÊÁ ¨æ⁄fl»⁄fl
≤fi≈Èu »ÊflfiVÊ≠mÈ
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—ÊoÆÈ @ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¡È
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O⁄√»⁄fl —⁄‡ ⁄̂O⁄V⁄◊⁄fl ‘Ë•⁄fl @ƒ«
 —⁄MSÊ¿
1. …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ GM∂ …•⁄¿»⁄·¤´⁄»⁄´⁄fl≠  @¢⁄%»⁄·¤t

OÊ‡◊⁄flŸ»⁄‚¥•⁄O⁄‡Q ÆÊ√fi¬}⁄  emf ´⁄fl≠ ‘Ê_`—⁄fl»⁄ …®¤´⁄V⁄◊⁄´⁄fl≠ —⁄‡_—⁄ƒfl
—¤®⁄¥¿»¤øfl}⁄fl.

2. ±Ê¥¥«…flMV⁄́ ⁄ ∂ƒVÊÁ ̈ æ⁄fl»⁄fl H ẾM•⁄fl ~ÿæ⁄flfl»⁄‚¥•⁄O⁄‡Q @•⁄́ ⁄fl≠Æ⁄æÊ‡fiW“
JM•⁄fl »¤‘⁄O⁄•⁄∆« ÆÊ√fi¡⁄zÊæ⁄·¤V⁄fl»⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ¶ÀÊ ‘ÊfiW¡⁄fl}⁄°•Ê
GM•⁄fl O⁄Ms⁄flOÊ‡◊⁄flŸ»⁄‚¥•⁄O⁄‡Q —¤®⁄¥¿»¤øfl}⁄fl.

3. AC d ⁄́¡Êfil¬ ⁄́ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤øfl}⁄fl.
4. “MV⁄≈È ±Êfi—È, ~√fi±Êfi—È d ⁄́¡Êfil¡⁄flV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ ‘Ê‡fi∆—⁄ƒfl, Æ⁄»⁄¡È

d´⁄¡Êfil¡⁄flV⁄◊⁄ ∫¤V⁄V⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° ~√fi±Êfi—È ACæ⁄fl
…ÀÊfiŒ⁄}Êæ⁄fl ⁄́fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤øfl}⁄fl.

5. …•⁄fl¿}¤QM~fiæ⁄fl ÆÊ√fi¡⁄zÊ }⁄}⁄ •⁄ A®¤¡⁄•⁄∆« »ÊflÁOÊ‡√fi±Ê≥„fi¨´⁄
O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° Æ⁄√®¤ ⁄́ ∫¤V⁄V⁄◊⁄́ ⁄fl≠ V⁄fl¡⁄fl~—⁄ƒfl
—¤®⁄¥¿»¤øfl}⁄fl.

6. m¤√´È”±Ê ≥„fi»⁄fl%¬´⁄ ¡⁄^⁄´Ê »⁄fl}⁄fl ° O¤æ⁄fl%…®¤´⁄»⁄´⁄fl≠ _}⁄√•⁄
—⁄‘¤æ⁄fl¶M•⁄ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤øfl}⁄fl.

7. —Ê≈Èµ BMs⁄O⁄–´È H ⁄́fl GM•⁄fl …»⁄¬—⁄ƒfl »⁄fl}⁄fl° @•⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄
—⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤øfl}⁄fl.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
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∫Ë}⁄À¤—⁄°  X

@®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄⁄AC

O⁄√.—⁄M —⁄‡ ⁄̂O⁄V⁄◊⁄fl             D}⁄°»⁄fl   —¤®¤¡⁄y D}⁄°»⁄flÆ⁄t—⁄∑ÊfiO¤•⁄fl•⁄fl

1. …•⁄fl¿}ÈO¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊ, ÆÊ√fi¬}⁄ emf , ÆÊ√fi¬}⁄ Æ⁄√»¤‘⁄
B»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl …•¤¿£%V⁄ÿVÊ —¤®⁄¥¿»¤W•Ê.

2. …•⁄fl¿}È O¤M~fiæ⁄fl ÆÊ√fi¡⁄zÊVÊ —⁄M∂M©“•⁄ Æ⁄√æÊ‡fiV⁄V⁄◊⁄∆«
(— ⁄ fl¡ ⁄ flÿ » ⁄fl} ⁄ fl °  » Ê flfiV Ê ≠mÈ DÆ⁄æÊ‡fiW“)
VÊfiƒ  Ế‡fi…flfil¡È  —⁄‡fæ⁄fl ⁄̂ƒ ẾVÊ —⁄M∂M®⁄ O⁄∆∞“
…»⁄¬—⁄ƒfl —⁄»⁄fl¢⁄%¡¤W•¤ß¡Ê.

3. ±Ê¥¥«…flMV⁄́ ⁄ ∂ƒVÊÁ ̈ æ⁄fl»⁄fl»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° @•⁄́ ⁄fl≠
DÆ⁄æÊ‡fiW“ Æ Ê √ fi¬} ⁄ Æ ⁄ √»¤‘⁄• ⁄ ¶À Êæ ⁄fl´ ⁄ fl ≠
O⁄Ms⁄fl’tæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. Æ⁄æ⁄·¤%æ⁄fl Æ⁄√»¤‘⁄, ́ Êfi¡⁄Æ⁄√»¤‘⁄ GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄
‘Ê‡fi∆“ @»⁄‚¥V⁄◊Ê‡◊⁄W´⁄ »⁄¿}¤¿—⁄»⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

5. AC d ⁄́¡Êfil¬ ⁄́ ¡⁄̂ ⁄́ Ê ‘¤V⁄‡ @•⁄¡⁄ O¤æ⁄fl%…®¤ ⁄́•⁄
O⁄fl¬}⁄fl »⁄fl}⁄fl° —⁄fl¡⁄flÿæ⁄fl ~¡⁄flV⁄fl…OÊVÊ @´⁄fl—¤¡⁄»¤W
@•⁄¡⁄∆« ÆÊ√fi¡⁄zÊVÊ‡◊⁄flŸ»⁄  emf ́ ⁄ O⁄fl¬}¤Wæ⁄fl‡ ~◊⁄fl»⁄ÿOÊ
V⁄ÿ—⁄≈¤W•Ê.

6. Æ⁄»⁄¡È d´⁄¡Êfil¡È, “MV⁄≈È ±Êfi—È, ~√fi ±Êfi—È
d ⁄́¡Êfil¡È, ~√fi±Êfi—È AC »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄ O⁄fl¬}¤•⁄
e¤k ⁄́ »⁄fl}⁄fl° ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ V⁄ÿ“ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl
»⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

7. ⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi±Ê≥„fi¨ ⁄́ ¡⁄̂ ⁄́ Ê, ∫¤V⁄V⁄◊⁄fl ‘¤V⁄‡
O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

8. Æ⁄√æÊ‡fiV⁄V⁄◊⁄ »⁄fl‡ƒO⁄ »⁄fl‡¿^⁄fl»⁄≈È BMs⁄O⁄–´È´⁄fl≠
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

9. »⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È ⁄́ A®¤¡⁄•⁄∆« m¤√́ È”±Ê≥„fi»⁄fl%¬ ⁄́
O¤æ⁄fl%, —ÊoÆÈ@ÆÈ, —ÊoÆÈ sË´È m¤√´È”±Ê≥„fi»⁄fl%¡ÈV⁄◊⁄
¡⁄̂ ⁄́ Ê GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ _~√—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

10. m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ —ÊOÊMs⁄¬æ⁄fl∆« ÆÊ√fi¡⁄zÊVÊ‡◊⁄flŸ»⁄ emf

@•⁄¡⁄∆«¡⁄fl»⁄ —⁄fl}⁄fl°V⁄◊⁄ —⁄MSÊ¿V⁄‡ ÆÊÓ»⁄fl¬VÊ ̈ fis⁄fl»⁄ emf ⁄́fl≠
@»⁄ƒM∏“•Ê GM•⁄fl ~ÿ•⁄fl V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠
¨®⁄%¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

11. m¤√́ È”±Ê≥„fi»⁄fl%¬ ⁄́ ÆÊÓ»⁄fl¬ ‘¤V⁄‡ —ÊOÊMs⁄¬æ⁄fl Æ⁄»⁄¡ÈV⁄◊⁄
´⁄s⁄fl…´⁄ —⁄M∂M®⁄»⁄´⁄fl≠ ~ÿ•⁄fl V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠
¨®⁄%¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

12. Æ⁄√æÊ‡fiV⁄»⁄´ ⁄fl ≠ ´⁄sÊ“ —Ê≈Èµ BMs⁄O ⁄ –´È GM∂
…•⁄¿»⁄·¤ ⁄́»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° BMs⁄O⁄o¡⁄flV⁄◊⁄ O⁄fl¬}⁄fl
e¤k´⁄ »⁄fl}⁄fl ° ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl ≠ DMlfl»⁄·¤s⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.



…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄
»⁄fl}⁄fl° …}⁄¡⁄zÊ

»Ê‡s⁄‡¿≈È 1 (Øfi¬æ⁄flsÈ 4)
$ Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄fl - Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄∆« ̂ ÊÁ}⁄́ ⁄¿ ¡⁄‡Æ¤M}⁄¡⁄ - …•⁄fl¿}È À⁄P°æ⁄fl Æ⁄√—¤¡⁄

»⁄fl}⁄fl° Æ⁄√—¤¡⁄ ́ ⁄Œ⁄o.
»Ê‡s⁄‡¿≈È 2 (Øfi¬æ⁄flsÈ 4)
$ …•⁄fl¿}È À⁄P°æ⁄fl …}⁄¡⁄zÊ - —¤o¡È O⁄́ ÊO⁄–´È - V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄y - »¤mÈ @»⁄¡È

…flfil¡È -@~%MVÈ-~√fiØ´È Æ⁄«VÈ - …•⁄fl¿}È AY¤}⁄ DMm¤•¤V⁄ »⁄·¤s⁄∑ÊfiO¤•⁄
Æ⁄√¢⁄»⁄fl _P}Ê”.»

Ê‡
s
⁄‡
¿≈

ÈV
⁄◊⁄ 

»
⁄fl‡

ƒ
O⁄.

..
4

ØfiqOÊ

…•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ ̈ }⁄¿ffi»⁄́ ⁄•⁄∆« @}⁄¿V⁄}⁄¿»¤W¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ ¡⁄‡Æ⁄»¤W•Ê. …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿•⁄

∂‰‘⁄}È D}¤∞•⁄́ Ê, Æ⁄√—¤¡⁄, …}⁄¡⁄zÊ GM∏»⁄‚¥V⁄◊⁄ O⁄fl¬}⁄fl C @®¤¿æ⁄fl•⁄∆« Æ⁄√~Æ¤¶—⁄≈¤W

⁄́»⁄flΩ •ÊfiÀ⁄•⁄∆« ∂‰‘⁄}È Æ⁄√»⁄·¤y•⁄∆« …•⁄fl¿}È D}¤∞¶—⁄fl»⁄ ……®⁄ }⁄¡⁄•⁄ Æ⁄»⁄¡È —ÊofiŒ⁄́ ⁄flV⁄ÿ»Ê.

…•⁄fl¿}È D}¤∞¶—⁄ƒfl DÆ⁄æÊ‡fiW—⁄fl»⁄ ^ÊÁ}⁄´⁄¿ ¡⁄‡Æ⁄V⁄◊⁄fl …ª´⁄≠»¤W•⁄ß¡⁄‡ G≈¤«

Æ⁄»⁄¡È—ÊofiŒ⁄́ ⁄flV⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́ }⁄}⁄ »⁄‚¥ »⁄fl‡ƒ∫⁄‡}⁄»¤W JM•Êfi AW•Ê. ̂ ÊÁ}⁄́ ⁄¿ ́ ⁄Œ⁄o»⁄́ ⁄fl≠
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»Ê‡•⁄≈¤•⁄ Æ⁄√ÀÊ≠V⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flO⁄Q◊⁄́ ⁄fl≠ Æ¤p⁄∫¤V⁄•⁄ ∂VÊX æÊ‡fi_—⁄fl»⁄M}Ê »⁄·¤t @»⁄¡⁄fl O⁄Ms⁄flOÊ‡Ms⁄
…^¤¡⁄V⁄◊⁄́ ⁄fl≠ —ÊÁ´È” sÊÁ¬æ⁄fl∆« ∂¡Ê•⁄fl »⁄flMt—⁄ƒfl.

⁄́»⁄flΩ •ÊfiÀ⁄•⁄∆« …•⁄fl¿}È D}¤∞¶—⁄fl»⁄ OÊfiM•⁄√V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥ GM•⁄fl »⁄flO⁄Q◊⁄fl —⁄ }⁄N O⁄Ms⁄flOÊ‡◊⁄Ÿ∆.
B•⁄O¤QW 60 Ếfi Æ⁄‚¥l•⁄∆« OÊ‡no¡⁄fl»⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl ∂◊⁄“OÊ‡◊⁄Ÿ∆. »⁄flO⁄QÿVÊ  ƒª“•⁄ »⁄·¤’~V⁄◊⁄
A®¤¡⁄•⁄∆« Æ⁄no 4.1 ⁄́fl≠ Æ⁄„~%VÊ‡ÿ—⁄ƒfl —¤®⁄¥¿…•Ê.

æ⁄fl‡¨mÈ Ế⁄sÊVÊ

»Ê‡s⁄‡¿≈È 1
……®⁄ ¬fi~æ⁄fl Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄fl —⁄»⁄flæ⁄fl : 4 Øfi¬æ⁄flsÈ

‘ÊÁsÊ‡√fi B≈ÊPoÒOÈ Æ⁄»⁄¡È
—ÊofiŒ⁄́ È

¢⁄»⁄fl%≈È Æ⁄»⁄¡È —ÊofiŒ⁄́ È

⁄́‡¿P«æ⁄fl¡È Æ⁄»⁄¡È —ÊofiŒ⁄́ È

$ »⁄fl‡ƒ»⁄flloM
$ O⁄flm¤¿t
$ Æ⁄ÿŸ»¤—⁄≈È
$ À⁄∂¬W¬
$ ẾÁ»Êfi∆
$ O¤æ⁄flMO⁄fl◊⁄M
$ ¡¤»⁄flV⁄flMs⁄M
$ ∂√‘⁄ΩÆ⁄‚¥¡⁄M
$ }¤¡¤Æ⁄‚¥¡⁄
$ O⁄≈¤∞O⁄»⁄·È
$ OÊ‡fil
$ O⁄‡s⁄MO⁄fl◊⁄M

Æ⁄»⁄¡È —ÊofiŒ⁄́ È     ̂ ÊÁ}⁄́ ⁄¿ ¡⁄‡Æ¤M}⁄¡⁄

“§~ ^ÊÁ}⁄´⁄¿  --→ V⁄~ ^ÊÁ}⁄´⁄¿ →  æ⁄·¤M~√O⁄
Ê̂Á}⁄́ ⁄¿  → …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿

¡¤—¤æ⁄fl¨O⁄ Ê̂Á}⁄́ ⁄¿  → DŒ⁄| Ê̂Á}⁄́ ⁄¿  →

æ⁄·¤M~√O⁄ ̂ ÊÁ}⁄́ ⁄¿  → …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿

´⁄‡¿P«æ⁄fl¡È ^ÊÁ}⁄´⁄¿  → DŒ⁄| ^ÊÁ}⁄´⁄¿ →

æ⁄·¤M~√O⁄ ̂ ÊÁ}⁄́ ⁄¿  → …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿
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∫Ë}⁄À¤—⁄° X

OÊ‡√fitfiO⁄¡⁄y
…}⁄¡⁄zÊV¤W ∂‰‘⁄}È Æ⁄√»⁄·¤y•⁄∆« …•⁄fl¿}È D}¤∞¶—⁄fl»⁄ OÊfiM•⁄√V⁄◊Êfi Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄fl.

d ⁄́¡Êfil¡⁄flV⁄◊⁄ O¤æ⁄fl%»Ê—⁄V⁄fl…OÊVÊ @V⁄}⁄¿»¤•⁄ ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ J•⁄W—⁄fl»⁄ »⁄fl‡ƒV⁄◊⁄ A®¤¡⁄•⁄∆« Æ⁄»⁄¡È
—ÊofiŒ⁄́ ÈV⁄◊⁄́ ⁄fl≠ »⁄W%fiO⁄¬—⁄≈¤W•Ê.

…•⁄fl¿}È À⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° Æ⁄√—¤¡⁄ ⁄́Œ⁄o
Æ⁄»⁄¡È —ÊofiŒ⁄́ È¨M•⁄ •⁄‡¡⁄•⁄ —⁄§◊⁄V⁄ÿVÊ »¤‘⁄O⁄ }⁄M~æ⁄fl »⁄fl‡ƒO⁄ (≈ÊÁ¨ ⁄́ »⁄fl‡ƒO⁄) …•⁄fl¿}⁄°́ ⁄fl≠
}⁄ƒflØ—⁄fl»⁄‚¥•⁄́ ⁄fl≠ …•⁄fl¿}È À⁄P°æ⁄fl Æ⁄√—¤¡⁄ GM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl. B•⁄¡⁄ ……®⁄ ‘⁄M}⁄V⁄◊⁄́ ⁄fl≠ }Ê‡fi¬—⁄fl»⁄
_}⁄√ (4.1) »⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl …ÀÊ«fiŒ⁄zÊ »⁄·¤s⁄∆. B•⁄¡⁄ A®¤¡⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√ÀÊ≠V⁄ÿVÊ —ÊÁ´È” sÊÁ¬æ⁄fl∆«
D}⁄°¡⁄»⁄́ ⁄fl≠ ∂¡Ê•⁄fl }⁄¡⁄V⁄~æ⁄fl∆« »⁄flMt—⁄∆.

Æ⁄»⁄¡È —ÊofiŒ⁄́ È ⁄́∆« —ÊoÆÈ @ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl}⁄°•Ê. Æ⁄»⁄¡È —ÊofiŒ⁄́ È ⁄́∆«  11

kV æ⁄fl∆« …•⁄fl¿}È D}¤∞¶—⁄ƒ∞s⁄fl}⁄°•Ê. C 11 kV …•⁄fl¿}⁄°́ ⁄fl≠ æÊ‡fiV⁄¿»¤•⁄ D ⁄́≠}⁄ »Ê„fi≈ÊofifVÊ
H¬—⁄≈¤V⁄fl}⁄°•Ê. —¤®¤¡⁄y»¤W 33 kV, 66 kV, 110 kV, 220 kV GM∏»⁄‚¥V⁄◊⁄∆« æ⁄·¤»⁄‚¥•¤•⁄¡Ê‡M•⁄fl
»Ê„fi≈ÊofifVÊ  H¬—⁄≈¤V⁄fl}⁄°•Ê. ∂ÿO⁄ —⁄∑È—ÊofiŒ⁄́ ÈV⁄◊⁄∆« —ÊoÆÈ sË´È m¤√´È”±Ê≥„fi»⁄fl%¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“
»Ê„fi≈Êofid ⁄́fl≠ Bÿ“ …}⁄¬—⁄≈¤V⁄fl}⁄°•Ê. V⁄‰‘⁄ ∂◊⁄OÊVÊ ƒª—⁄fl»⁄ …•⁄fl¿~°́ ⁄ »Ê„fi≈ÊofieÈ 230 V  AW•Ê.
…•⁄fl¿}È JM•⁄fl »¤‘⁄O⁄•⁄ »⁄fl‡ƒO⁄ ‘⁄¬æ⁄flfl»¤V⁄ DMm¤V⁄fl»⁄ Ê̂Á}⁄́ ⁄¿ ⁄́Œ⁄o»⁄‚¥ »⁄flflR¿»¤W …•⁄fl¿}È
Æ⁄√»¤‘⁄ ~fi»⁄√}Êæ⁄fl »⁄V⁄%»⁄́ ⁄‡≠ »¤‘⁄O⁄•⁄ Æ⁄√~¡Ê‡fi®⁄»⁄́ ⁄‡≠ @»⁄ƒM∏“¡⁄fl}⁄°•Ê. (d‡≈È ⁄́ ̈ æ⁄fl»⁄fl  H
= I2Rt) C ̂ ÊÁ}⁄́ ⁄¿ ́ ⁄Œ⁄o»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄∑ÊfiP•⁄ß¡Ê …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ ~fi»⁄√}Êæ⁄fl ⁄́fl≠ O⁄t»Êfl »⁄·¤s⁄∑ÊfiO⁄fl.
P = VI  AW•ÊæÊflM•⁄fl …•¤¿£%VÊ Ế́ ⁄Ø—⁄∑ÊfiO⁄fl. A•⁄ß¬M•⁄ Æ⁄»⁄¡È ⁄́Œ⁄o…ƒ«•Ê …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄
~fi»⁄√}Êæ⁄fl ⁄́fl≠ O⁄t»Êfl »⁄·¤s⁄ƒfl A ⁄́flÆ¤~O⁄»¤W »Ê„fi≈Êofid ⁄́fl≠ H¬—⁄∑ÊfiOÊM•⁄fl ⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄
O⁄Ms⁄flOÊ‡◊⁄Ÿ∆. ‘¤V¤•⁄¡Ê »Ê„fi≈Êofid´⁄fl≠ 10 Æ¤∆´⁄Œ⁄flo ‘Ê_`—⁄fl»¤V⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄ 

1

10
 AW

O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄ƒ«»Ê? A•⁄fl•⁄¬M•⁄ ^ÊÁ}⁄´⁄¿ ´⁄Œ⁄o  
1

100
 AW O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl V⁄y´Ê

»⁄·¤s⁄∂‘⁄fl•⁄ƒ«»Ê>? JM•⁄fl —ÊoÆÈ@ÆÈ m¤√´È”±Ê≥„fi»⁄fl%¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ »Ê„fi≈Êofid ⁄́fl≠  H¬—⁄fl»⁄
»⁄fl‡ƒO⁄ B•⁄fl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê. ’fiVÊ …•⁄fl¿~°́ ⁄ »Ê„fi≈Êofid ⁄́fl≠ H¬“, Æ⁄√»¤‘⁄ ~fi»⁄√}Êæ⁄fl ⁄́fl≠ A ⁄́flÆ¤~O⁄»¤W
Bÿ“ …•⁄fl¿}È Æ⁄√—¤¡⁄•⁄∆« DMm¤V⁄fl»⁄ DŒ⁄| ¡⁄‡Æ⁄•⁄ Æ⁄√—¤¡⁄ ́ ⁄Œ⁄o»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄≈¤V⁄fl}⁄°•Ê.

Æ⁄»⁄¡È W√sÈ
…•⁄fl¿}È …}⁄¡⁄z¤ e¤ƒV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ eÊ‡fit—⁄fl»⁄‚¥•¤•⁄¡Ê @•⁄¬M•⁄ ‘⁄ƒ»¤¡⁄fl Æ⁄√æÊ‡fid ⁄́V⁄ÿ»Ê.
æ⁄·¤»⁄‚¥•Êfi JM•⁄fl Æ⁄»⁄¡È —ÊofiŒ⁄̈ ⁄́ O¤æ⁄fl%»⁄‚¥ }¤}¤Q∆O⁄»¤W —⁄§W}⁄VÊ‡ÿ“•¤V⁄ @¢⁄»¤ ̂ ÊÁ}⁄́ ⁄¿•⁄ ƒ∫⁄¥¿}Ê
O⁄t»Êflæ⁄·¤•¤V⁄ B}⁄¡⁄ …}⁄¡⁄z¤ e¤ƒV⁄ÿM•⁄ C …}⁄¡⁄z¤ e¤ƒOÊQ …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ }⁄ƒflØ—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

OÊfi¡⁄◊⁄, O⁄́ ¤%lO⁄, }⁄…fl◊⁄fl´¤s⁄fl, AM®⁄¥√Æ⁄√•ÊfiÀ⁄ GM∏fi ́ ¤ƒflQ ¡¤d¿V⁄◊⁄ …}⁄¡⁄z¤ e¤ƒV⁄◊⁄fl —Êfi¬•⁄fl•Êfi
—⁄•⁄́ È% Æ⁄»⁄¡ÈW√sÈ.
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…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

»Ê‡s⁄‡¿≈È 2
Æ⁄»⁄¡È …}⁄¡⁄zÊ —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ

@V⁄}⁄¿…¡⁄fl»⁄ —¤»⁄flW√V⁄◊⁄fl
~√Ø´È Æ⁄«VÈ, …•⁄fl¿}È AY¤}⁄ DMm¤•⁄ »⁄¿P°VÊ ¨fis⁄fl»⁄ Æ⁄√¢⁄»⁄fl _P}Ê”æ⁄fl _}⁄√V⁄◊⁄fl, »⁄fl‡¡⁄fl 4.5 V

∂ƒflπV⁄◊⁄fl, m¤√´È”±Ê≥„fi»⁄fl%¡È (6 V), O⁄́ ÊPoMVÈ »⁄æ⁄fl¡ÈV⁄◊⁄fl, “ ^ÈV⁄◊⁄fl.

…•⁄fl¿}È …}⁄¡⁄z¤ »⁄¿»⁄—Ê§æ⁄fl∆« V⁄‰‘⁄∂◊⁄OÊæ⁄fl …}⁄¡⁄zÊV¤W —¤§Ø—⁄≈¤•⁄ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ (_}⁄√ 4.2)
_}⁄√»⁄́ ⁄fl≠  …ÀÊ«fiœ—⁄fl}¤° Æ¤p⁄•ÊsÊVÊ —¤V⁄∂‘⁄fl•⁄fl.

BM}⁄‘⁄ …•⁄fl¿}È …}⁄¡⁄z¤ m¤√́ È”±Ê≥„fi»⁄fl%¬¨M•⁄ ́ ¤ƒflQ ≈ÊÁ́ ⁄flV⁄◊⁄fl ‘Ê‡¡⁄s⁄fl}⁄°»Ê. A•⁄¡Ê m¤√́ È”±Ê≥„fi»⁄fl%¬VÊ
∂¡⁄fl»⁄‚¥•⁄fl »⁄fl‡¡⁄fl ≈ÊÁ ⁄́flV⁄◊⁄fl »⁄·¤}⁄√. B»⁄‚¥V⁄◊⁄ ÆÊÓ»⁄fl¬æ⁄fl —⁄fl}⁄fl°V⁄◊⁄ }⁄fl¶V⁄◊⁄́ ⁄fl≠ sÊ≈¤o ¬fi~æ⁄flƒ‡«
—ÊOÊMs⁄¬æ⁄fl —⁄fl}⁄fl°V⁄◊⁄ }⁄fl¶V⁄◊⁄́ ⁄fl≠ —¤o¡È ¬fi~æ⁄flƒ‡« eÊ‡fit—⁄≈¤V⁄fl}⁄°•Ê GM∂ …^¤¡⁄»⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl
~ÿ¶¡⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl.

—¤o¡È O⁄́ ÊO⁄–´È

…}⁄¡⁄z¤ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ —ÊOÊMs⁄¬ —⁄fl¡⁄flÿV⁄◊⁄́ ⁄fl≠ eÊ‡fit—⁄fl»⁄ ¬fi~æ⁄fl ⁄́fl≠ (_}⁄√ 4.3) …ÀÊ«fiŒ⁄zÊ
»⁄·¤t »⁄flO⁄Q◊⁄fl @¢⁄% »⁄·¤tOÊ‡◊⁄Ÿ∆.

…}⁄¡⁄z¤ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ —ÊOÊMs⁄¬ —⁄fl¡⁄flÿV⁄◊⁄́ ⁄fl≠ —¤o¡È O⁄́ ÊO⁄–´È ¬fi~æ⁄fl∆« eÊ‡fit—⁄≈¤W•Ê.
—⁄fl¡⁄flÿV⁄◊⁄ —⁄»⁄·¤ ⁄́ }⁄fl¶V⁄◊⁄́ ⁄fl≠ Jlflo —Êfi¬“ JM•⁄fl —¤»⁄·¤ ⁄́¿ ∏M•⁄fl»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄fl»⁄¡⁄fl. C
∏M•⁄fl»⁄´⁄fl≠ ´⁄‡¿l√≈È ÆÊ„fiøflMmÈ GM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl.  —¤o¡È O⁄´ÊO⁄–´È´⁄∆« ´⁄‡¿l√≈È ≈ÊÁ´È
‘Ê‡¡⁄s⁄fl»⁄‚¥•⁄fl ⁄́‡¿l√≈È ÆÊ„fiøflMn¨M•¤W•Ê. C ∏M•⁄fl… ⁄́ »Ê„fi≈ÊofieÈ —Ê‡ Ế≠æ⁄·¤W¡⁄fl»⁄‚¥•ÊM•⁄fl
»⁄flO⁄Q◊⁄fl ~ÿ¶¡⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl —⁄fl¡⁄flÿæ⁄fl —⁄ }⁄M}⁄√ }⁄fl¶V⁄ÿM•⁄ Æ⁄√~æÊ‡M•⁄fl ±Êfi—È ≈ÊÁ´È
‘Ê‡¡⁄s⁄fl}⁄°•Ê. G¡⁄s⁄fl ±Êfi—È ≈ÊÁ ⁄́flV⁄◊⁄ ́ ⁄s⁄fl… ⁄́ …∫⁄»¤M}⁄¡⁄»⁄‚¥ 400 VAW•Ê GM•⁄‡ JM•⁄fl ±Êfi—È≈ÊÁ´È
»⁄fl}⁄fl° ⁄́‡¿l√≈È ⁄́ ⁄́s⁄fl… ⁄́ …∫⁄»¤M}⁄¡⁄  230 V AW•ÊæÊflM•⁄fl _}⁄√V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiŒ⁄zÊ »⁄·¤t »⁄flO⁄Q◊⁄fl
O⁄Ms⁄flOÊ‡◊⁄Ÿ∆. A•⁄¡Ê ́ ⁄»⁄flΩ •ÊfiÀ⁄•⁄∆« ∂◊⁄—⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl 230 V ́ ⁄∆« O¤æ⁄fl% ̈ »⁄%’—⁄fl»⁄»⁄‚¥V⁄◊ÊM•⁄‡
B•⁄O¤QW JM•⁄fl ±Êfi—È »⁄fl}⁄fl° ⁄́‡¿l√≈È ≈ÊÁ´È »⁄·¤}⁄√ »⁄fl ẾV⁄ÿVÊ @V⁄}⁄¿…¡⁄fl»⁄‚¥•ÊM•⁄‡ »⁄flO⁄QÿVÊ
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»⁄fl ⁄́»⁄¬OÊæ⁄·¤V⁄∑ÊfiO⁄fl. ∫⁄‡…fl ‘¤V⁄‡ ́ ⁄‡¿l√≈È ≈ÊÁ¨ ⁄́ ́ ⁄s⁄fl… ⁄́ …∫⁄»¤M}⁄¡⁄»⁄‚¥ —Ê‡ Ế≠æ⁄·¤W¡⁄fl»⁄‚¥•⁄fl.
⁄́‡¿l√≈È ≈ÊÁ¨ ⁄́ …∫⁄»¤M}⁄¡⁄»⁄́ ⁄fl≠ —Ê‡ Ế≠æ⁄·¤WæÊflfi B¡⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl ⁄́‡¿l√≈È ≈ÊÁ ⁄́́ ⁄fl≠ @ƒ«∆«

@}È% »⁄·¤s⁄≈¤W•Ê GM•⁄fl »⁄fl ⁄́»⁄¬OÊ »⁄·¤s⁄∑ÊfiO⁄fl.

JM•⁄fl …}⁄¡⁄z¤ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ …}⁄¡⁄z¤ ≈ÊÁ ⁄́flV⁄◊⁄∆« (»⁄fl‡¡⁄fl ±Êfi—È »⁄fl}⁄fl° JM•⁄fl ⁄́‡¿l√≈È)
Æ⁄√~æÊ‡M•⁄fl ±Êfi“ ⁄́ƒ‡« —⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄∆« ≈Ê‡fisÈ Bƒ«¶•¤ßV⁄ »⁄fl‡¡⁄fl ±Êfi—⁄flV⁄◊⁄ …∫⁄»¤M}⁄¡⁄OÊQ
»⁄¿}¤¿—⁄ ∂¡⁄fl»⁄ —¤®⁄¥¿}Ê B•Ê. ’fiVÊ —⁄M∫⁄…—⁄fl»⁄‚¥•¤•⁄¡Ê ́ ⁄‡¿l√≈È ÆÊ„fiøflMn ⁄́∆« JM•⁄fl »Ê„fi≈ÊofieÈ
¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄ —¤®⁄¥¿}Êøfl•Ê. B•⁄́ ⁄fl≠ Bƒ«•¤W—⁄ƒfl ́ ⁄‡¿l√≈È ≈ÊÁ ⁄́́ ⁄fl≠ @ƒ«∆« @}È% »⁄·¤s⁄≈¤V⁄fl}⁄°•Ê.

…•⁄fl¿}È Æ⁄√»⁄’—⁄ƒfl JM•⁄fl …∫⁄»¤M}⁄¡⁄•⁄ @V⁄}⁄¿…•Ê. A•⁄fl•⁄¬M•⁄ JM•⁄fl ±Êfi—È ≈ÊÁ ⁄́́ ⁄fl≠ »⁄·¤}⁄√
DÆ⁄æÊ‡fiW“ ∂ƒπ ⁄́fl≠ Æ⁄√O¤Ã—⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl —¤®⁄¥¿…ƒ«. ́ Êƒ»⁄́ Ê‡≠fi ́ ⁄‡¿l√≈È ≈ÊÁ ⁄́́ Ê‡≠fi —⁄∞Ã%—⁄•Ê
JM•⁄fl ±Êfi—È ≈ÊÁ ⁄́́ ⁄fl≠ »⁄·¤}⁄√ —⁄∞Ã%—⁄fl»⁄ »⁄¿P°VÊ …•⁄fl¿}È AY¤}⁄ DMm¤V⁄fl»⁄‚¥¶ƒ«. O¤¡⁄y JM•⁄fl
≈ÊÁ ⁄́́ ⁄fl≠ »⁄·¤}⁄√ —⁄∞Ã%—⁄fl»¤V⁄ …∫⁄»¤M}⁄¡⁄ DMm¤V⁄fl»⁄‚¥¶ƒ«. C O¤¡⁄y¶M•⁄≈Êfi JM•⁄fl ≈ÊÁ¨ ⁄́∆« »⁄·¤}⁄√
O⁄flÿ~¡⁄fl»⁄ Æ⁄P–V⁄ÿVÊ …•⁄fl¿}È AY¤}⁄ DMm¤V⁄¶¡⁄fl»⁄‚¥•⁄fl GM•⁄fl ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ »⁄fl ⁄́•⁄m¤oV⁄∑ÊfiO⁄fl.
A•⁄¡Ê B•⁄fl O⁄t»Êfl »Ê„fi≈Êofif ⁄́∆« »⁄·¤}⁄√ —⁄M∫⁄…—⁄fl»⁄ …^¤¡⁄»¤W•Ê. D ⁄́≠}⁄ »Ê„fi≈Êofif ⁄́ƒ‡« D ⁄́≠}⁄
…•⁄fl¿}È Æ⁄√»¤‘⁄ ~fi»⁄√}Êæ⁄flƒ‡« }⁄M~æ⁄fl —⁄fl}⁄°ƒfl Æ⁄√∂ƒ O¤M}⁄OÊ–fi}⁄√ ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄ O¤¡⁄y }⁄M~æ⁄fl ⁄́fl≠
—⁄∞Ã%—⁄fl»⁄ »⁄¿P°VÊ ‘⁄~°¡⁄•⁄ ±Êfi“ Ế‡M¶VÊ —⁄MÆ⁄O⁄% DMm¤V⁄fl»⁄ —¤®⁄¥¿}Ê ‘Ê̂ ¤`W•Ê.

OÊÁV¤¬O¤ @V⁄}⁄¿V⁄ÿW¡⁄fl»⁄ …•⁄fl¿}È …}⁄¡⁄zÊæ⁄flfl »⁄fl‡¡⁄fl ±Êfi—È ≈ÊÁ ⁄́flV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ ́ ⁄sÊæ⁄flfl}⁄°•Ê.
OÊÁV¤¬O¤ OÊfiM•⁄√V⁄◊⁄∆« Æ⁄√}Ê¿fiO⁄ m¤√´È”±Ê≥„fi»⁄fl%¡⁄flV⁄◊⁄fl B¡⁄fl}⁄°»Ê. B∆«VÊ »⁄fl‡¡⁄fl ±Êfi—È ≈ÊÁ ⁄́flV⁄◊⁄ »⁄fl‡ƒO⁄
…•⁄fl¿}È ⁄́fl≠ }⁄ƒflØ—⁄≈¤V⁄fl}⁄°•Ê. C m¤√́ È”±Ê≥„fi»⁄fl%¬¨M•⁄ »⁄fl‡¡⁄fl ±Êfi—È≈ÊÁ́ ÈV⁄◊⁄fl »⁄fl}⁄fl° JM•⁄fl ́ ⁄‡¿l√≈È
≈Ê Á´È ‘Ê‡¡⁄∂¡⁄fl} ⁄ °» Ê . D´⁄ ≠} ⁄ »Ê„fi≈Ê ofid´⁄fl ≠ J•⁄W—⁄ƒfl »⁄fl‡¡⁄fl ±Êfi—È≈Ê Á´ ⁄flV ⁄◊ ⁄´ ⁄fl ≠
DÆ⁄æÊ‡fiW—⁄∑ÊfiO¤V⁄fl}⁄°•Ê. A•⁄¡Ê 230 V @V⁄}⁄¿…¡⁄fl»⁄ A≤fi—⁄fl DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ (≈ÊÁmÈ, ±Êfi´È
»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄fl) O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl JM•⁄fl ±Êfi—È »⁄fl}⁄fl° ́ ⁄‡¿l√ƒ ⁄́fl≠ DÆ⁄æÊ‡fiW“æ⁄fl‡
…•⁄fl¿}⁄°́ ⁄fl≠ J•⁄W—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄y
»⁄fl ẾV⁄◊⁄∆«  DÆ⁄æÊ‡fiW—⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl 230 V ⁄́∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄⁄»⁄‚¥V⁄◊¤W»Ê. Æ⁄√~æÊ‡M•⁄fl
DÆ⁄O⁄¡⁄y•⁄ Æ⁄»⁄¬ ⁄́ A®¤¡⁄•⁄∆« @•⁄OÊQ ‘⁄¬æ⁄flfl»⁄ Æ⁄√»¤‘⁄•⁄  Æ⁄¬»⁄·¤y »⁄¿}¤¿—⁄VÊ‡◊⁄flŸ}⁄°•Ê.

Æ¤p⁄ Æ⁄‚¥—⁄°O⁄•⁄ _}⁄√ 4.4 (a), _}⁄√ 4.4 (b) GM∏»⁄‚¥V⁄◊⁄∆« }Ê‡fi¬“¡⁄fl»⁄M}⁄‘⁄ »⁄flMs⁄ƒV⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬“
O¤«“ ⁄́∆« Æ⁄√•⁄Ã%—⁄∑ÊfiO⁄fl. “  ⁄̂fl`V⁄◊⁄́ ⁄fl≠ K´È »⁄·¤t O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄fl»¤V⁄ _}⁄√ 4.4 (b)
(—⁄»⁄·¤´¤M}⁄¡⁄ ¬fi~)æ⁄fl »⁄flMs⁄ƒ•⁄∆« O⁄√…flfiO⁄¬“•⁄ ¬fi~æ⁄fl∆«¡⁄fl»⁄ ∂ƒflπV⁄◊⁄fl ‘Ê̂ ⁄fl` ~fi»⁄√}ÊøflM•⁄
Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄fl ⁄́»⁄¬OÊæ⁄·¤V⁄∆. —⁄»⁄·¤´¤M}⁄¡⁄ ¬fi~æ⁄fl∆« eÊ‡fit—⁄fl»¤V⁄ ±⁄∆}⁄ Æ⁄√~¡Ê‡fi®⁄
O⁄t»Êflæ⁄·¤V⁄fl»⁄ O¤¡⁄y ∂ƒflπV⁄◊⁄fl ~fi»⁄√}ÊøflM•⁄ Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê ÀÊ√fi{ ¬fi~æ⁄fl∆« ±⁄∆}⁄ Æ⁄√~¡Ê‡fi®⁄
‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄¬M•¤W ∂ƒflπV⁄◊⁄ Æ⁄√O¤À⁄ ~fi»⁄√}Ê O⁄t»Êflæ⁄·¤V⁄fl}⁄°•Ê.
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…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

»⁄flMs⁄ƒV⁄◊⁄∆«¡⁄fl»⁄ JM•⁄fl “  ⁄̂̀ ⁄́fl≠ A±È »⁄·¤t•¤V⁄ 4.4 (a) (ÀÊ√fi{ ¬fi~) »⁄flMs⁄ƒ•⁄ G≈¤« ∂ƒflπV⁄◊⁄fl
´⁄M¶ ‘Ê‡fiV⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê  4.4 (b)ÀÊ√fi{ ¬fi~æ⁄fl »⁄flMs⁄ƒ•⁄∆« Æ⁄√~æÊ‡M•⁄fl DÆ⁄O⁄¡⁄y»⁄́ ⁄fl≠ Æ⁄√}Ê¿fiO⁄
Æ⁄√}Ê¿fiO⁄»¤W ̈ æ⁄flM~√—⁄ƒfl —¤®⁄¥¿…ƒ«»ÊM•⁄‡ »⁄flO⁄Q◊⁄fl O⁄Ms⁄flOÊ‡◊⁄Ÿ∆. Æ⁄√æÊ‡fiV⁄OÊQ 4.5 V ́ ⁄ ∂ƒflπV⁄◊⁄́ ⁄‡≠
6 V m¤√´È”±Ê≥„fi»⁄fl%¡⁄́ ⁄‡≠ DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl.

…ª ⁄́≠ Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄́ ⁄fl≠ ÀÊ√fi{ ¬fi~æ⁄fl∆« eÊ‡fit—⁄fl»¤V⁄ Æ⁄√~æÊ‡M•⁄fl Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄ƒ‡« —⁄»⁄·¤ ⁄́
Æ⁄√»¤‘⁄…¡⁄fl}⁄°•Ê. A•⁄¡Ê —⁄»⁄·¤´¤M}⁄¡⁄ ¬fi~æ⁄fl∆« eÊ‡fit—⁄fl»¤V⁄ Æ⁄√~æÊ‡M•⁄fl Æ⁄√~¡Ê‡fi®⁄O⁄•⁄ƒ‡« …ª ⁄́≠
Æ⁄√»⁄·¤y•⁄ Æ⁄√»¤‘⁄»⁄‚¥ ƒª—⁄fl»⁄‚¥•⁄fl.

OÊ‡√fitfiO⁄¡⁄y
V⁄‰‘⁄ …•⁄fl¿ ⁄́ΩMs⁄ƒ•⁄∆« DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ —⁄»⁄·¤´¤M}⁄¡⁄ ¬fi~æ⁄fl∆« eÊ‡fit—⁄≈¤V⁄fl»⁄‚¥•⁄fl. Æ⁄√~æÊ‡M•⁄fl
DÆ⁄O⁄¡⁄y»⁄́ ⁄fl≠ Æ⁄√}Ê¿fiO⁄ Æ⁄√}Ê¿fiO⁄ “  ⁄̂̀ ⁄́fl≠ DÆ⁄æÊ‡fiW“ ¨æ⁄flM~√—⁄fl»⁄‚¥•⁄O⁄‡Q G≈¤« DÆ⁄O⁄¡⁄yV⁄◊⁄ƒ‡«
—⁄»⁄·¤ ⁄́ »Ê„fi≈ÊofieÈ ƒª—⁄fl»⁄‚¥•⁄O⁄‡Q B•⁄fl —⁄‘⁄O¤¬æ⁄·¤W•Ê.

ÀÊ√fi{ ¬fi~æ⁄fl∆«
eÊ‡fit“•¤V⁄

• ∂ƒflπV⁄◊⁄ —⁄MSÊ¿ ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄O⁄Q ⁄́fl—¤¡⁄»¤W
Jlflo Æ⁄√~¡Ê‡fi®⁄»⁄‚¥ ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl.

• ∂ƒflπV⁄◊⁄´⁄fl≠ “ ^È`¨M•⁄ BŒ¤o´⁄fl—¤¡⁄
¨æ⁄flM~√—⁄ƒfl —¤®⁄¥¿…ƒ«

• ∂ƒflπV ⁄ÿVÊ @V⁄} ⁄ ¿»¤•⁄ »Ê„fi≈Ê ofidfl
ƒª—⁄fl»⁄‚¥¶ƒ«

• Gƒ« ∂ƒflπV⁄◊⁄ »⁄fl‡ƒO⁄ —⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄
…•⁄fl¿}È ‘⁄¬æ⁄flfl»⁄‚¥•⁄fl.

—⁄»⁄·¤´¤M}⁄¡⁄ ¬fi~æ⁄fl∆«
eÊ‡fit“•¤V⁄

• •¤R∆“¡⁄fl»⁄ Æ⁄»⁄¬´¤®¤¡⁄•⁄∆« ∂ƒflπV⁄◊⁄fl
Æ⁄√O¤Ã—⁄fl»⁄‚¥•⁄fl.

• G≈¤« ∂ƒflπV ⁄ÿV⁄‡ —⁄»⁄·¤´⁄ »Ê„fi≈Ê ofieÈ
ƒª—⁄fl»⁄‚¥•⁄fl.

• ∂ƒflπV⁄◊⁄́ ⁄fl≠ “ ^È`¨M•⁄ æ⁄fl¢ÊfiŒ⁄o ¨æ⁄flM~√—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

• …ª´⁄≠ Æ⁄»⁄¬´⁄ ∂ƒflπV⁄◊¤W•⁄ß¡Ê Æ⁄√~æÊ‡M•⁄¡⁄
»⁄fl‡ƒO⁄ …ª ⁄́≠ …•⁄fl¿}È Æ⁄√»¤‘⁄…¡⁄fl}⁄°•Ê.

⁄̂̂ Ê%æ⁄fl A®¤¡⁄•⁄∆« Æ⁄no 4.2 ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬.

V⁄‰‘⁄ …•⁄fl¿¶ßfiO⁄¡⁄y »⁄flMs⁄ƒ•⁄  (Tree system) _}⁄√»⁄́ ⁄fl≠ …ÀÊ«fiŒ⁄zÊ »⁄·¤t Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ⁄√ÀÊ≠V⁄ÿVÊ
D}⁄°¡⁄»⁄́ ⁄fl≠ O⁄Ms⁄flOÊ‡◊⁄Ÿ∆.

V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄y•⁄∆« …}⁄¡⁄z¤ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ LmÈÆ⁄‚¥mÈ¨M•⁄ ∂¡⁄fl»⁄ JM•⁄fl ±Êfi—È »⁄fl}⁄fl°
⁄́‡¿l√ƒ ⁄́fl≠ »Ê‡•⁄ƒfl »¤mÈ@»⁄¡È …flfil¬VÊ eÊ‡fit—⁄≈¤V⁄fl»⁄‚¥•⁄fl.  @∆«M•⁄ »ÊflÁ´È “ _`V⁄‡ ∂ÿO⁄

…}⁄¡⁄z¤ ∑Ê‡fit%V⁄‡ eÊ‡fit—⁄≈¤W•Ê. G≈¤« »⁄flMs⁄ƒV⁄◊⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄́ ⁄fl≠ … Ê̂cfi¶—⁄fl»⁄‚¥•⁄PQ¡⁄fl»⁄
»⁄¿»⁄—Ê§æÊflfi »ÊflÁ´È“ ^È. »ÊflÁ´È“ ^È` »⁄fl}⁄fl° »ÊflÁ´È ±⁄≥„¿—È ∑Ê‡fisÈ% ⁄́ »⁄fl®⁄¥¿•⁄∆« ELCB (Earth

Leakage Circuit Breaker) eÊ‡fit—⁄≈¤W•Ê. …}⁄¡⁄z¤ ∑Ê‡fit% ⁄́∆« ±Êfi—È≈ÊÁ ⁄́́ ⁄fl≠ @V⁄}⁄¿O⁄Q ⁄́fl—¤¡⁄»¤W
‘⁄ƒ»⁄‚¥ À¤SÊV⁄◊¤W …∫⁄f—⁄≈¤W•Ê. Æ⁄√~æÊ‡M•⁄fl À¤S¤ ≈ÊÁ¨ ⁄́ A¡⁄M∫⁄•⁄ƒ‡« ±Êfi—È≈ÊÁ´È ±⁄≥„¿—ÈV⁄◊⁄́ ⁄fl≠
@¢⁄»¤ MCB (Miniature Circuit Breaker) æ⁄fl ⁄́fl≠ eÊ‡fit—⁄fl»⁄¡⁄fl. —¤»⁄·¤ ⁄́¿»¤W Æ⁄√~æÊ‡M•⁄fl
À¤SÊæ⁄fl V⁄¬Œ⁄r …•⁄fl¿}È Æ⁄√»¤‘⁄ ~fi»⁄√}Êæ⁄fl ⁄́fl≠ 5 A AW ̈ ®⁄%¬—⁄≈¤W•Ê. B•⁄O⁄Q ⁄́fl—¤¡⁄»¤W »⁄·¤}⁄√ A
À¤SÊæ⁄fl∆« DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ eÊ‡fit—⁄≈¤W•Ê. V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄y »⁄flMs⁄ƒ•⁄∆« “  ⁄̂fl`V⁄◊⁄fl, ±⁄≥„¿—ÈV⁄◊⁄fl
MCB »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ ±Êfi—È≈ÊÁ ⁄́flV⁄ÿVÊ eÊ‡fit—⁄≈¤V⁄fl}⁄°•Ê. »Êflfi≈Ê —⁄‡_“•⁄ AÀ⁄æ⁄flV⁄◊⁄fl »⁄flO⁄QÿVÊ
»⁄fl ⁄́»⁄¬OÊæ⁄·¤W•Ê GM∂fl•⁄́ ⁄fl≠ S¤}⁄¬Æ⁄t—⁄∑ÊfiO⁄fl.
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∫Ë}⁄À¤—⁄° X

@}È% Ø´È —Ê‡fiOÊnVÊ Æ⁄√}Ê¿fiO⁄»¤•⁄ »⁄æ⁄fl¡È O⁄́ ÊO⁄–´È B¡⁄fl}⁄°•Ê. @»⁄‚¥V⁄◊⁄́ Ê≠ƒ« Jlflo —Êfi¬“ —⁄¬æ⁄·¤W
@}È% »⁄·¤s⁄≈¤V⁄fl}⁄°•Ê. Æ⁄»⁄¡È Æ⁄«VÈV⁄ÿVÊ »⁄·¤}⁄√»¤W …}⁄¡⁄z¤ ∑Ê‡fit%¨M•⁄ JM•⁄fl ±Êfi—È≈ÊÁ ⁄́́ ⁄fl≠
‘Ê‡¡⁄}ÊVÊæ⁄fl∑ÊfiO¤V⁄fl}⁄°•Ê.  O¤¡⁄y Æ⁄»⁄¡È Æ⁄«WX́ ⁄∆ 16 A ́ ⁄Œ⁄flo …•⁄fl¿}⁄°́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠

eÊ‡fit—⁄fl»⁄‚¥•⁄¬M•⁄ @Œ⁄flo HMØæ⁄fl¡Êfid´⁄fl≠ }¤ÿOÊ‡◊⁄Ÿƒfl —¤»⁄fl¢⁄¥¿%…¡⁄fl»⁄ »⁄æ⁄fl¡⁄flV⁄◊⁄´⁄fl≠

DÆ⁄æÊ‡fiW—⁄∑ÊfiO¤W•Ê. ‘¤VÊæÊflfi Æ⁄»⁄¡È Æ⁄«WXVÊ Æ⁄√}Ê¿fiO⁄»¤•⁄ @}È% O⁄‡s¤ B¡⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl. V⁄‰‘⁄

…•⁄fl¿¶fiO⁄¡⁄y »⁄flMs⁄ƒ•⁄∆« ±Êfi—È »⁄fl}⁄fl° ⁄́‡¿l√≈È ⁄́ ‘Ê‡¡⁄}¤•⁄ »⁄fl‡¡⁄́ Êæ⁄fl ≈ÊÁ´È @}È% ≈ÊÁ´È

AW•Ê GM•⁄fl »⁄flO⁄Q◊⁄fl O⁄Ms⁄flOÊ‡◊⁄Ÿ∆.

…•⁄fl¿ ⁄́ΩMs⁄ƒ•⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄∆« æ⁄·¤»⁄‚¥•Êfi O¤¡⁄y¶M•¤W ±Êfi—È≈ÊÁ´È DÆ⁄O⁄¡⁄y•⁄

≈Ê‡fi‘⁄O⁄»⁄̂ ⁄•⁄ —⁄MÆ⁄O⁄%OÊQ ∂M•⁄¡Ê DÆ⁄O⁄¡⁄y»⁄́ ⁄fl≠ —⁄∞Ã%—⁄fl»⁄ »⁄¿P°VÊ …•⁄fl¿}È AY¤}⁄ DMm¤V⁄∂‘⁄fl•⁄fl.

…•⁄fl¿}È DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠ @}È% »⁄·¤s⁄fl»⁄ »⁄fl‡ƒO⁄ B•⁄́ ⁄fl≠ }⁄sÊæ⁄fl∂‘⁄fl•⁄fl.

»¤mÈ @»⁄¡È …flfil¡È

JM•⁄fl »¤mÈ @»⁄¡È …flfil¡⁄´⁄fl≠ ¨¬fiO⁄–zÊ »⁄·¤t @•⁄¡⁄∆« …•⁄fl¿}È ^ÊÁ}⁄´⁄¿•⁄ Æ⁄¬»⁄·¤y

Æ⁄√•⁄Ã%—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄flƒfl Æ⁄√æ⁄fl~≠—⁄∆. »⁄fl ẾV⁄ÿVÊ O⁄́ ÊO⁄–´È ¨fis⁄fl»⁄

≈ÊÁ ⁄́́ ⁄fl≠ »Ê‡•⁄ƒfl »¤mÈ @»⁄¡È …flfil¬VÊ eÊ‡fit—⁄≈¤V⁄fl}⁄°•Ê. DÆ⁄æÊ‡fiW—⁄fl»⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿ GŒ⁄flo

æ⁄fl‡¨mÈ (P≈Ê‡fi »¤mÈ @»⁄¡È) AW•ÊæÊflM•⁄fl C DÆ⁄O⁄¡⁄y»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ O⁄Ms⁄flOÊ‡◊⁄Ÿ∂‘⁄fl•⁄fl.

∂◊⁄—⁄ƒ∞s⁄fl»⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ DÆ⁄O⁄¡⁄yV⁄◊⁄ Æ⁄»⁄¡⁄́ ⁄fl≠ @»⁄ƒM∏“¡⁄fl}⁄°•Ê.

1000 W Æ⁄»⁄¬ ⁄́ JM•⁄fl DÆ⁄O⁄¡⁄y»⁄‚¥ JM•⁄fl V⁄MmÊ O¤æ⁄fl%»Ê—⁄W•⁄¡Ê DÆ⁄æÊ‡fiW—⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ 1000

Wh (1000 »¤mÈ @»⁄¡È) @¢⁄»¤ JM•⁄fl P≈Ê‡fi »¤mÈ @»⁄¡È AW¡⁄fl»⁄‚¥•⁄fl. …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿•⁄

OÊÁV¤¬O¤ æ⁄fl‡¨mÈ P≈Ê‡fi »¤mÈ @»⁄¡È AW•Ê. B•⁄́ Ê≠fi JM•⁄fl æ⁄fl‡¨mÈ GM•⁄fl O⁄¡Êæ⁄flfl»⁄‚¥•⁄fl

GM∂fl•⁄fl »⁄flV⁄fl…VÊ »⁄fl ⁄́•⁄m¤oV⁄∑ÊfiO⁄fl.

1  æ⁄fl‡¨mÈ  = 1 kWh. B•⁄́ ⁄fl≠ d‡≈È GM∂ HO⁄OÊQ ∂•⁄≈¤øfl—⁄fl»⁄‚¥•¤•⁄¡Ê, JM•⁄fl æ⁄fl‡¨mÈ

1000 × 60 × 60J = 3. 6 × 106J AW¡⁄fl»⁄‚¥•⁄ƒ«»Ê?

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ̈ ®⁄%¬“¡⁄fl»⁄ V⁄{}⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ“ ∂ÿO⁄ P≈Ê‡fi  »¤mÈ @»⁄¡È ⁄́fl≠ ≈ÊO⁄Q ‘¤O⁄fl»⁄

—⁄‡}⁄√»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ V⁄{}⁄ Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ ̈ ®⁄%¬“ »⁄flO⁄Q◊⁄fl —ÊÁ´È” sÊÁ¬æ⁄fl∆«

∂¡Êæ⁄fl∆.

Æ⁄no 4.3 ¡⁄∆« OÊ‡no¡⁄fl»⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ Æ⁄√ÀÊ≠ ¡⁄‡Æ⁄OÊQ ∂•⁄≈¤øfl“ »⁄flO⁄Q◊⁄fl —ÊÁ´È” sÊÁ¬æ⁄fl∆«  ̈ ®⁄%¬“•⁄

∂ÿO⁄ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄ Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ—⁄∆. V⁄{}⁄ —⁄»⁄fl—Ê¿æ⁄fl ⁄́fl≠ ̈ ®⁄%¬—⁄fl»⁄‚¥•⁄fl. Æ⁄‚¥l 67

20 »¤mÈ Æ⁄»⁄¬ ⁄́ 5 “.G±È. ≈ÊfiMÆ⁄‚¥V⁄◊⁄fl 4 V⁄MmÊV⁄◊⁄ O¤ƒ ∑Ê◊⁄V⁄fl»¤V⁄ DÆ⁄æÊ‡fiW—⁄fl»⁄
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…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

…•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ = 
20 5 4

1000

× ×
 = 0.4 æ⁄fl‡¨mÈ = 0.4 kWh.

60 »¤mÈ Æ⁄»⁄¬ ⁄́ 4 ±Êfi ⁄́flV⁄◊⁄fl 5 V⁄MmÊ O¤æ⁄fl%»Ê—⁄V⁄fl»¤V⁄ DÆ⁄æÊ‡fiW—⁄fl»⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿

= 
60 4 5

1000

× ×
= 1.2 æ⁄fl‡¨mÈ = 1.2 kWh.

100 »¤mÈ Æ⁄»⁄¬ ⁄́ n.…. 4 V⁄MmÊ O¤æ⁄fl%»Ê—⁄V⁄fl»¤V⁄

DÆ⁄æÊ‡fiW—⁄fl»⁄ …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿ = 
100 1 4

1000

× ×
 = 0.4 æ⁄fl‡¨mÈ = 0.4 kWh.

JM•⁄fl ¶»⁄—⁄•⁄∆« Jlflo ∂◊⁄OÊæ⁄·¤V⁄fl»⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿  =

0.4 + 1.2 + 0.4 = 2 æ⁄fl‡¨mÈ = 2 kWh.

O⁄√»⁄fl  DÆ⁄O⁄¡⁄y  Æ⁄»⁄¡È —⁄MSÊ¿ DÆ⁄æÊ‡fiW—⁄fl»⁄ DÆ⁄æÊ‡fiW—⁄ƒ∞lo
—⁄MSÊ¿ (W)  —⁄»⁄flæ⁄fl Ê̂Á}⁄́ ⁄¿

 V⁄MmÊV⁄◊⁄∆« kWh ´⁄∆«

1 “.G±È. ≈ÊfiMÆÈ 20 5 4
20 5 4 400

.4
1000 1000

× ×
= =

2 ±Êfi´È 60 4 5
60 4 5 1200

1.2
1000 1000

× ×
= =

3 mÊ∆…Œ⁄́ È 100 1 4
100 1 4 400

0.4
1000 1000

× ×
= =

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ⁄‚¥l 67 - Æ⁄no 4.3

~√fi Ø´È Æ⁄«VÈ »⁄fl}⁄fl° —⁄M¡⁄O⁄–zÊ
…•⁄fl¿ ⁄́ΩMs⁄ƒ•⁄∆« —⁄fl¡⁄O⁄–}Êæ⁄fl ⁄́fl≠ S¤}⁄¬Æ⁄t—⁄fl»⁄‚¥•⁄O¤QW ~√Ø´È Æ⁄«VÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl»⁄‚¥•⁄fl.
GM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́»⁄¬OÊæ⁄·¤V⁄∑ÊfiO⁄fl. B•⁄O¤QW ~√Ø´È ⁄́∆« J◊⁄VÊ‡Mt¡⁄fl»⁄ @}È% Ø ≠̈́ ⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠
»⁄flO⁄Q◊⁄fl ̈ ¬fiO⁄–zÊ »⁄·¤t ~ÿ•⁄flOÊ‡◊⁄Ÿ∆. @~%MVÈ ‘Ê_`́ ⁄ —⁄fl¡⁄O⁄–}ÊVÊ GM∂ K¶ ⁄́ nÆ⁄∞{æ⁄fl —⁄‘¤æ⁄fl¶M•⁄
Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√ÀÊ≠V⁄ÿVÊ D}⁄°¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿…•Ê. ⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ ~√Ø´È
—⁄fl¡⁄O⁄–}Êæ⁄fl ⁄́fl≠ S¤}⁄¬Æ⁄t—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ GM•⁄fl »⁄flO⁄Q◊⁄fl —ÊÁ´È” sÊÁ¬æ⁄fl∆« nÆ⁄∞{ }⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl.

$ E GM∂ @}È% ≈ÊÁ¨ Ế‡M¶VÊ —⁄MÆ⁄O⁄%OÊQ ∂¡⁄fl»⁄‚¥•⁄fl.

$ E GM∂ Ø´È @}È% GM∂ ‘Ê—⁄¬¨M•⁄ ~ÿæ⁄flƒ∞s⁄fl}⁄°•Ê.

$ @}È% Ø´È ⁄́fl≠ DÆ⁄O⁄¡⁄y•⁄ ≈Ê‡fi‘⁄ O⁄»⁄̂ ⁄OÊQ eÊ‡fit—⁄≈¤W•Ê.

$ Æ⁄√~¡Ê‡fi®⁄»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄fl»⁄‚¥•⁄O¤QW @}È% Ø´È »⁄fl}⁄fl° @}È% »⁄æ⁄fl¬ ⁄́ •⁄Æ⁄∞»⁄́ ⁄fl≠ ‘Ê_`—⁄≈¤W•Ê.

OÊ‡√fitfiO⁄¡⁄y
æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ O¤¡⁄y¶M•⁄ …•⁄fl¿}È DÆ⁄O⁄¡⁄y•⁄ ≈Ê‡fi‘⁄ O⁄»⁄̂ ⁄OÊQ …•⁄fl¿}È —⁄MÆ⁄O⁄% DMm¤V⁄fl»⁄‚¥•¤•⁄¡Ê
…•⁄fl¿}È Æ⁄√~¡Ê‡fi®⁄ O⁄t»Êflæ⁄·¤W¡⁄fl»⁄ @}È% »⁄æ⁄fl¬ ⁄́ »⁄fl‡ƒO⁄ ∫⁄‡…flVÊ ‘⁄¬æ⁄flfl»⁄‚¥•⁄fl.
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∫Ë}⁄À¤—⁄° X

Æ⁄√~¡Ê‡fi®⁄ O⁄t»Êflæ⁄·¤W¡⁄fl»⁄ Æ⁄¢⁄»¤W¡⁄fl»⁄  O¤¡⁄y …•⁄fl¿}È Æ⁄√»¤‘⁄ ~fi»⁄√}Ê ‘Ê̂ ¤`W¡⁄fl}⁄°•Ê. @©O⁄
…•⁄fl¿}È Æ⁄√»¤‘⁄ DMm¤•¤V⁄ »⁄flMs⁄ƒ•⁄∆« (±⁄≥„¿—È }⁄M~æ⁄fl∆«) @©O⁄ DŒ⁄| D}¤∞¶—⁄ƒ∞s⁄fl}⁄°•Ê.
}⁄}⁄∞¬z¤»⁄fl»¤W ±⁄≥„¿—È }⁄M~ O⁄¡⁄W »⁄flMs⁄ƒ O⁄t•⁄fl ‘Ê‡fiV⁄fl»⁄‚¥•⁄fl. A »⁄fl‡ƒO⁄ DÆ⁄O⁄¡⁄y »⁄fl}⁄fl°
@•⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄ »⁄¿P° —⁄M¡⁄P–—⁄ƒ∞s⁄fl}⁄°»Ê.

…•⁄fl¿}È AY¤}⁄ DMm¤•¤V⁄ ̈ fis⁄∑ÊfiO¤•⁄ Æ⁄√¢⁄»⁄fl _P}Ê”
…•⁄fl¿}È DÆ⁄O⁄¡⁄yV⁄◊⁄∆« ‘⁄ƒ»¤¡⁄fl ¡⁄O⁄–z¤ »⁄¿»⁄—Ê§V⁄◊⁄fl B¡⁄fl»⁄‚¥•¤•⁄¡⁄‡, æ⁄·¤»⁄‚¥•Êfi O¤¡⁄y¶M•⁄ ¡⁄O⁄–z¤
»⁄¿»⁄—Ê§VÊ ≈Ê‡fiÆ⁄ DMm¤•⁄¡Ê d ⁄́¬VÊ …•⁄fl¿}È AY¤}⁄ DMm¤V⁄fl»⁄ —¤®⁄¥¿}Êøfl•Ê. BM}⁄‘⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆«
}⁄fl}¤%W ̈ fis⁄∑ÊfiO¤•⁄ Æ⁄√¢⁄»⁄fl _P}Ê”V⁄◊⁄ ∂VÊX »⁄flO⁄Q◊⁄fl ~ÿ¶¡⁄∑ÊfiO¤•⁄fl•⁄fl @}⁄¿V⁄}⁄¿. ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄
Æ¤p⁄∫¤V⁄•⁄∆«¡⁄fl»⁄ —⁄‡ ⁄̂́ ÊV⁄◊⁄ »⁄fl‡ƒO⁄ ‘¤V⁄‡ »ÊÁ•⁄¿¡Ê‡M¶VÊ ́ ⁄sÊ—⁄fl»⁄ —⁄M•⁄À⁄% ⁄́•⁄ A®¤¡⁄•⁄∆« —ÊÁ´È”
sÊÁ¬æ⁄fl∆« nÆ⁄∞{ }⁄æ⁄·¤¬—⁄∑ÊfiO⁄fl.

@ƒ«•Ê …•⁄fl¿}È @»⁄fl‡ƒ¿»¤W•ÊæÊflM•⁄‡ ̂ ÊÁ}⁄́ ⁄¿ O¤–»⁄fl»⁄́ ⁄fl≠ G•⁄fl¬—⁄fl~°¡⁄fl»⁄ C O¤ƒY⁄lo•⁄∆« …•⁄fl¿}È
Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ æ⁄flflP° Æ⁄„»⁄%O⁄»¤W DÆ⁄æÊ‡fiW—⁄∑ÊfiOÊM•⁄‡ »⁄flO⁄QÿVÊ »⁄fl ⁄́»⁄¬OÊæ⁄·¤V⁄∑ÊfiO⁄fl.

»⁄·Ëƒ¿ »⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
1. _}⁄√•⁄∆«¡⁄fl»⁄ }⁄Æ⁄∞ ⁄́fl≠ —⁄¬Æ⁄t“ ¡⁄_“ }Ê‡fi¬—⁄∑ÊfiO⁄fl. (_}⁄√ 4.3 Ế‡fit¬)

(a) ⁄́‡¿l√≈È ≈ÊÁ´È

(b) …}⁄¡⁄z¤ m¤√´È”±Ê≥„fi»⁄fl%¬ ⁄́ LmÈÆ⁄‚¥mÈ¨M•⁄ ‘Ê‡¡⁄s⁄fl»⁄ JM•⁄fl ±Êfi—È≈ÊÁ´È »⁄fl}⁄fl° ́ ⁄‡¿l√≈È
≈ÊÁ ⁄́́ ⁄fl≠ V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄yOÊQ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl}⁄°•Ê. C ≈ÊÁ ⁄́flV⁄◊⁄ ⁄́s⁄fl… ⁄́ …∫⁄»¤M}⁄¡⁄
230 V AW¡⁄fl}⁄°•Ê.

(c) 400 V

2.

Æ⁄»⁄¡È d ⁄́¡Êfil¡È

A»Êfl%fi^⁄¡È

≤fi≈Èu
»ÊflfiVÊ≠mÈ

…•⁄fl¿}¤QM}⁄

¡Ê‡fil¡È

…fl•⁄flO⁄∏πy•⁄ ~¡⁄flÿVÊ —⁄fl~°•⁄ }⁄M~ —⁄fl¡⁄flÿV⁄◊⁄fl

—Êofil¡È
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…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

»⁄OÈ%ÃfimÈ - 1

1. OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ ±Ê≥„¥«fi ̂ ¤l% ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬.

2.  OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ _}⁄√•⁄∆« —ÊoÆÈ @ÆÈ, —ÊoÆÈ sË´È m¤√´È”±Ê≥„fi»⁄fl%¡ÈV⁄◊⁄́ ⁄fl≠ æ⁄·¤»Êƒ« ‘⁄M}⁄V⁄◊⁄∆«
DÆ⁄æÊ‡fiW—⁄≈¤W•Ê ?  Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬.

⁄́‡¿P«æ⁄fl¡È ̂ ÊÁ}⁄́ ⁄¿ DŒ⁄| Ê̂Á}⁄́ ⁄¿ …•⁄fl¿}È Ê̂Á}⁄́ ⁄¿

DŒ⁄| Ê̂Á}⁄́ ⁄¿

…•⁄fl¿}È Ê̂Á}⁄́ ⁄¿

æ⁄·¤M~√O⁄ ̂ ÊÁ}⁄́ ⁄¿

“§~ Ê̂Á}⁄́ ⁄¿

¢⁄»⁄fl%≈È
Æ⁄»⁄¡È —ÊofiŒ⁄́ È

‘⁄M}⁄V⁄◊⁄fl m¤√´È”±Ê≥„fi»⁄fl%¡ÈV⁄◊⁄fl

‘⁄M}⁄ 1

‘⁄M}⁄ 2

‘⁄M}⁄ 3

‘⁄M}⁄ 4

11 kV
d ⁄́¡Êfil¡È

220 kV

—⁄∑È
—ÊofiŒ⁄´È

220 kV

66 kV/
33 kV/
11 kV

110 kV
11 kV 230 V

V⁄‰‘⁄
∂◊⁄OÊ•¤¡⁄¡⁄fl

P¡⁄fl OÊÁV¤¬O¤
OÊfiM•⁄√V⁄◊⁄fl

∂‰‘⁄}È
OÊÁV¤¬O¤
OÊfiM•⁄√V⁄◊⁄fl

…}⁄¡⁄z¤
m¤√́ È”±Ê≥„fi
»⁄fl%¡È

Æ⁄»⁄¡È —ÊofiŒ⁄́ È

Æ⁄»⁄¡È
m¤√´È”
±Ê≥„fi»⁄fl%

¡È

—⁄∑È
—ÊofiŒ⁄´È
110 kV

‘⁄M}⁄ 1 ‘⁄M}⁄ 2 ‘⁄M}⁄ 3 ‘⁄M}⁄ 4

11 kV
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∫Ë}⁄À¤—⁄° X

»⁄OÈ%ÃfimÈ 1

1. V⁄‰‘⁄ …•⁄fl¿¶fiO⁄¡⁄y•⁄∆« JM•⁄fl OÊ‡fizÊVÊ @V⁄}⁄¿…¡⁄fl»⁄ …•⁄fl¿ ⁄́ΩMs⁄ƒ»⁄́ ⁄fl≠ _~√—⁄≈¤W•Ê.
»⁄flMs⁄ƒ»⁄́ ⁄fl≠ —⁄¬Æ⁄t“ ¡⁄_“¬.

2. JM•⁄fl »⁄fl Ếæ⁄fl∆« JM•⁄fl ¶ ⁄́ DÆ⁄æÊ‡fiW—⁄fl»⁄ …•⁄fl¿}È ≈ÊfiMÆ⁄‚¥V⁄◊⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠ Æ⁄no
»⁄·¤s⁄≈¤W•Ê.

(a) Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬.

(b) 100 W ∂ƒflπV⁄ÿVÊ ∂•⁄≈¤W 20 W “.G±È. ≈ÊfiMÆ⁄‚¥V⁄◊⁄́ ⁄‡≠

40 W ∂ƒflπV⁄ÿVÊ ∂•⁄≈¤W  15 W “.G±È. ≈ÊfiMÆ⁄‚¥V⁄◊⁄́ ⁄‡≠

20 W “.G±È. ≈ÊfiMÆ⁄‚¥V⁄ÿVÊ ∂•⁄≈¤W 3 W G≈È.B.t. ≈ÊfiMÆ⁄‚¥V⁄◊⁄́ ⁄‡≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•¤•⁄¡Ê
DMm¤V⁄∂‘⁄fl•¤•⁄ ̂ ÊÁ}⁄́ ⁄¿ ≈¤∫⁄»⁄́ ⁄fl≠ ≈ÊO⁄Q ‘¤P¬.

O⁄√»⁄fl DÆ⁄O⁄¡⁄y —⁄MSÊ¿ Æ⁄»⁄¡È O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ DÆ⁄æÊ‡fiW—⁄fl»⁄
 —⁄MSÊ¿ (W) —⁄»⁄flæ⁄fl Ê̂Á}⁄́ ⁄¿

V⁄MmÊV⁄◊⁄∆« kWh ´⁄∆«

1 ∂ƒflπ 2 100 3
100 2 3

0.6
1000

× ×
=

2 ∂ƒflπ 3 40 5

3 “.G±È.G≈È 3 20 5

≈ÊÁmÈ 1 ≈ÊÁmÈ 2 ≈ÊÁmÈ 3

±⁄≥„¿—È

S
1

S
2

S
3
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…•⁄fl¿}ÈÀ⁄P°æ⁄fl Æ⁄√—¤¡⁄ »⁄fl}⁄fl° …}⁄¡⁄zÊ

O⁄√.
—⁄‡ ⁄̂O⁄ ‘Ë•⁄fl @ƒ«—⁄M.

1. ……®⁄ ¬fi~æ⁄fl Æ⁄»⁄¡È —ÊofiŒ⁄́ ⁄flV⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́ ‘ÊfiVÊ GM•⁄fl
…»⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.

2. •⁄‡¡⁄•⁄ —⁄§◊⁄V⁄ÿVÊ D ⁄́≠}⁄ »Ê„fi≈Êofif ⁄́∆« …•⁄fl¿}È À⁄P°æ⁄fl ⁄́fl≠ Æ⁄√—¤¡⁄
»⁄·¤s⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.

3. Æ⁄»⁄¡È …}⁄¡⁄zÊæ⁄fl∆« —¤o¡È O⁄́ ÊO⁄–´È ‘ÊfiVÊ —⁄‘⁄O¤¬æ⁄·¤W•Ê GM•⁄fl
…»⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.

4. ÀÊ√fi{/—⁄»⁄·¤´¤M}⁄¡⁄ »⁄flMs⁄ƒV⁄◊⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ @¢Ê%Á“OÊ‡Ms⁄fl
¨Ã`}⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄´⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê  »⁄·¤s⁄fl»⁄ V⁄‰‘⁄
…•⁄fl¿ ⁄́ΩMs⁄ƒ»⁄́ ⁄fl≠ _~√—⁄ƒfl —¤®⁄¥¿…•Ê.

5. DÆ⁄æÊ‡fiW—⁄ƒ∞s⁄fl»⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿•⁄ Æ⁄¬»⁄·¤y»⁄́ ⁄fl≠ —⁄‡}⁄√»¤O⁄¿
DÆ⁄æÊ‡fiW“ ≈ÊO⁄Q ‘¤O⁄ƒfl —¤®⁄¥¿…•Ê.

6. ~√fiØ´È Æ⁄«VÈ —⁄fl¡⁄OÊ– S¤}⁄¬Æ⁄t—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ GM•⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿…•Ê.

7. …•⁄fl¿}È AY¤}⁄ DMm¤•¤V⁄ ̈ fis⁄∑ÊfiO¤•⁄ Æ⁄√¢⁄»⁄fl _P}Ê”V⁄◊⁄́ ⁄fl≠
—⁄‡_—⁄ƒfl »⁄fl}⁄fl° @V⁄}⁄¿ —⁄M•⁄∫⁄%V⁄◊⁄∆« Æ⁄√æÊ‡fiW—⁄ƒfl —¤®⁄¥¿…•Ê.

8. —⁄fl¡⁄O⁄–}ÊVÊ @~%MVÈ ‘ÊfiVÊ —⁄‘⁄O¤¬æ⁄·¤W•Ê GM•⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿…•Ê.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

◊⁄                       @®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄

O⁄√.—⁄M. —⁄‡^⁄O⁄ D}⁄°»⁄fl   —¤®¤¡⁄y  D}⁄°»⁄flÆ⁄t—⁄
∑ÊfiO¤•⁄fl•⁄fl

1. ……®⁄ ¬fi~æ⁄fl Æ⁄»⁄¡È —ÊofiŒ⁄́ ⁄flV⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́»⁄́ ⁄fl≠
…»⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.

2. D ⁄́≠}⁄ »Ê„fi≈Êofif ⁄́∆« Æ⁄»⁄¡È Æ⁄√—¤¡⁄ »⁄·¤s⁄fl»⁄‚¥•⁄¡⁄
O¤¡⁄y»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl …•¤¿£%V⁄ÿVÊ —¤®⁄¥¿…•Ê

3. Æ⁄»⁄¡È …}⁄¡ ⁄z Êæ⁄fl∆« —¤o¡È O ⁄´ ÊO ⁄ –´È ‘ÊfiV Ê
—⁄‘⁄O¤¬æ⁄·¤W•ÊæÊflM•⁄‡ …»⁄¬—⁄ƒfl »⁄fl}⁄fl° —¤o¡È
O⁄´ÊO⁄–´⁄´⁄fl≠ _~√—⁄ƒfl —¤®⁄¥¿…•Ê.

4. ÀÊ√fi{/—⁄»⁄·¤´¤M}⁄¡⁄ »⁄flMs⁄ƒV⁄◊⁄ …ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄
‘ Ê‡fi∆— ⁄ƒfl » ⁄ fl} ⁄ fl °  ¨Ã `} ⁄  DÆ⁄O ⁄¡ ⁄yV ⁄◊ ⁄ fl
O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄fl»⁄ V⁄‰‘⁄ …•⁄fl¿ ⁄́ΩMs⁄ƒ»⁄́ ⁄fl≠
_~√—⁄ƒfl —¤®⁄¥¿…•Ê.

5. —⁄‡}⁄√»¤O⁄¿»⁄´⁄fl≠Æ⁄æÊ‡fiW“ …•⁄fl¿}È ^ÊÁ}⁄´⁄¿•⁄
Æ⁄¬»⁄·¤y»⁄́ ⁄fl≠ ≈ÊO⁄Q‘¤O⁄ƒfl …•¤¿£%V⁄ÿVÊ —¤®⁄¥¿…•Ê.

6. —⁄fl¡⁄O⁄–}ÊVÊ G~%MVÈ ‘ÊfiVÊ Æ⁄√æÊ‡fid ⁄́O¤¬æ⁄·¤W•Ê
GM•⁄fl  …»⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.

7. ~√Ø´È Æ⁄«VÈ —⁄fl¡⁄O⁄–}Êæ⁄fl ⁄́fl≠ S¤}⁄¬Æ⁄t—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ
GM•⁄fl  …»⁄¬—⁄ƒfl …•¤¿£%V⁄ÿVÊ —¤®⁄¥¿…•Ê.

8. …•⁄fl¿}È AY¤}⁄ DMm¤•¤V⁄ ¨fis⁄∑ÊfiO¤•⁄ Æ⁄√¢⁄»⁄fl
_P}Ê”V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄ƒfl »⁄fl}⁄fl° @V⁄}⁄¿•⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆«
Æ⁄√æÊ‡fiW—⁄ƒfl —¤®⁄¥¿…•Ê.
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ẾfiV
⁄¡È

, “
∞¬
m
È 
D

Æ
⁄æ

Ê‡
fiW

“•
⁄ Æ

⁄√æ
Ê‡
fiV

⁄ -
 C

»
⁄fl‡

ƒ
O⁄ 

∑
¤œ

∞fi∫
⁄»
⁄´⁄ 

G
M•

⁄¡Êfi
´ÊM

•
⁄‡
 ^

⁄^
Ê%æ

⁄fl
»
⁄fl‡

ƒ
O⁄ 

 ∑
¤œ

∞fi∫
⁄»
⁄́⁄»

⁄„ 
G
≈
¤« 

 D
Œ
⁄|}Êæ

⁄flƒ
‡
«

d
¡⁄V

⁄fl»
⁄‚¥•

ÊM•
⁄‡
 @

¢
⁄% 

»
⁄·¤

t
OÊ‡

◊⁄fl
Ÿ»

⁄¡⁄fl
.

∑
¤œ

∞fiO
⁄¡⁄y

 »
⁄fl}

⁄fl° 
∑
¤œ

∞fi∫
⁄»
⁄´⁄•

⁄  
»
⁄¿}

¤¿—
⁄»
⁄´⁄fl

≠
O⁄M

s
⁄fl’

t
æ

⁄flfl»
⁄‚¥•

⁄fl.
$

Æ
⁄~

√O
¤ 

»
⁄¡

⁄¶
, 

K
¶

´
⁄ 
n

Æ
⁄∞{

 G
M∏

»
⁄‚¥V

⁄◊
⁄

—⁄‘
¤æ

⁄fl¶
M•

⁄ e
¤V

⁄~O
⁄ ∏

“æ
Êflfi

¡⁄fl
…
OÊ 

H
´ÊM

•
⁄fl

~ÿ
•
⁄fl @

•
⁄¬M

•
⁄ D

Mm
¤V

⁄fl»
⁄ —

⁄»
⁄fl—

Ê¿V
⁄ÿV

Ê Æ
⁄¬‘

¤¡
⁄

…
®
¤

⁄́V⁄◊
⁄́⁄‡

≠ —
⁄‡
_
—⁄fl

»
⁄¡⁄fl

. 
—¤

»
⁄·¤

f
O⁄ 

e
¤V

⁄‰~
VÊ

—⁄
‘

¤æ
⁄flO

⁄»
¤V

⁄fl»
⁄ 

∂
fl≈

Ê«n
o´

È 
∑

Ê‡
fis

È%
}⁄æ

⁄·¤
¬—

⁄fl»
⁄¡⁄fl

.

$
e
¤V

⁄~O
⁄ ∏

“æ
Êflfi
¡⁄fl

…
OÊ

Æ
⁄√P√

æ
⁄·¤
 —

¤»
⁄fl¢

⁄¥¿%
V⁄◊

⁄fl
$

¨¬
fiO

⁄–z
Ê

$
…
ÀÊ«fi

œ
—⁄fl

»
⁄‚¥•

⁄fl
$

¨V
⁄»
⁄fl

⁄́ ¡
⁄‡
Ø
—⁄fl

»
⁄‚¥•

⁄fl

»⁄·
Ëƒ

¿V
⁄◊⁄fl

 »
⁄fl}

⁄fl° »
⁄fl
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∫Ë}⁄À¤—⁄° X

æ⁄fl‡¨n ẾsÊVÊ

»Ê‡s⁄‡¿≈È 1
DŒ⁄| »⁄fl}⁄fl° DŒ⁄|}Ê —⁄»⁄flæ⁄fl: 6 Øfi¬æ⁄flsÈ

@V⁄}⁄¿…¡⁄fl»⁄ —¤»⁄flW√V⁄◊⁄fl

n.∏, KMnO
4
, ¨fi¡⁄fl, ∏fiO⁄¡È

—Ê≈ÈŒ⁄¿—È ¢⁄»Ê‡%fi…flfil¡È, ±Êfi¡⁄´È’fimÈ ¢⁄»Ê‡%fi…flfil¡È, V¤√±ÈÆÊfiÆ⁄¡È, “∞¬mÈ≈¤¿MÆÈ,

∑ÊMPÆÊnoVÊ.

Æ¤p⁄∫¤V⁄•⁄ A¡⁄M∫⁄•⁄∆«¡⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄´⁄fl≠ n.∏. DÆ⁄æÊ‡fiW“æÊ‡fi @ƒ«•ÊæÊ‡fi »⁄flMt“¬.

—¤ ∫¤…O⁄»¤•⁄ D•¤‘⁄¡⁄zÊV⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flV⁄fl… ⁄́ _M}⁄́ ¤À⁄P°æ⁄fl ⁄́fl≠ ∑Ê◊Ê—⁄∑ÊfiO⁄fl.

Y⁄́ ⁄, •⁄√»⁄, @¨ƒ C »⁄fl‡¡⁄fl “§~V⁄◊⁄ ⁄́s⁄fl… ⁄́ »⁄¿}¤¿—⁄V⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄‡  ∂¡Êæ⁄flfl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄

»⁄flV⁄fl… ⁄́ Æ⁄„»⁄%e¤k ⁄́»⁄́ ⁄fl≠ Æ⁄¬ÀÊ‡fi©—⁄∑ÊfiO⁄fl. C —⁄M•⁄∫⁄%•⁄∆« @V⁄}⁄¿…¡⁄fl»⁄ —⁄‘¤æ⁄fl»⁄·¤s⁄∑ÊfiO⁄fl.

Æ⁄•¤¢⁄%V⁄◊⁄fl æ⁄·¤»⁄‚¥•Êfi “§~æ⁄fl∆«•⁄ß¡⁄‡ @•⁄¡⁄ @yflV⁄ÿVÊ V⁄~ Ê̂Á}⁄́ ⁄¿…¡⁄fl»⁄‚¥•ÊM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

@yflV⁄◊Ê‡◊⁄W´⁄ AO⁄Œ⁄%y∂ƒ
∂‘⁄◊⁄ ‘Ê̂ ⁄fl`

@yflV⁄◊⁄fl ∂‘⁄◊⁄ ‘⁄~°¡⁄ ‘⁄~°¡⁄»¤W
B¡⁄fl}⁄°•Ê.

@yflV⁄ÿVÊ ̂ ⁄ƒ´¤ —¤ }⁄M}⁄√=¿ ∂‘⁄◊⁄
O⁄t»Êfl.

Y⁄́ ⁄ •⁄√»⁄ @¨ƒ
@yflV⁄◊Ê‡◊⁄W ⁄́ @M}⁄¡⁄ Y⁄́ ⁄PQM}⁄
‘Ê̂ ⁄fl` »⁄fl}⁄fl° @¨ƒPQM}⁄ O⁄t»Êfl.

@yflV⁄◊Ê‡◊⁄W ⁄́ @M}⁄¡⁄ Y⁄́ ⁄PQM}⁄
‘Ê̂ ⁄fl` »⁄fl}⁄fl° @¨ƒPQM}⁄ O⁄t»Êfl .

@yflV⁄◊ ⁄ ^ ⁄ƒ´¤ —¤ } ⁄M} ⁄ √ = ¿
Y⁄́ ⁄PQM}⁄ ‘Ê̂ ⁄fl` @¨ƒPQM}⁄ O⁄t»Êfl.

@yflV⁄◊Ê‡◊⁄W ⁄́ AO⁄Œ⁄%z¤∂ƒ
∂‘⁄◊⁄ O⁄t»Êfl

@yflV⁄◊Ê‡◊⁄W ⁄́ @M}⁄¡⁄ ∂‘⁄◊⁄
‘Ê̂ ⁄fl`

@yflV⁄◊⁄ ̂ ⁄ƒ´¤ —¤ }⁄M}⁄√=¿ @~
‘Ê̂ ⁄fl`

Æ⁄no 5.1

ÆÊ„m¤Ãæ⁄flM Æ⁄»⁄·¤%MV⁄́ ÊfimÈ O⁄loV⁄◊⁄́ ⁄fl≠ ∏“¨fi¬ ⁄́ƒ‡« }⁄{|fi¬ ⁄́ƒ‡« ‘¤O⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ Æ⁄√•⁄Ã%“•⁄¡Ê
—¤O⁄fl. KMnO

4
 ́ ⁄ ∂y| ̈ fi¬ ⁄́∆«  »¤¿Ø—⁄fl»⁄‚¥•⁄́ ⁄fl≠ O¤yƒfl G≈¤« »⁄flO⁄QÿVÊ  —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. ∏“¨fi¬ ⁄́

@yflV⁄◊⁄ V⁄~^ÊÁ}⁄´⁄¿»⁄‚¥ ‘Ê_`¡⁄fl»⁄‚¥•⁄¬M•⁄ @•⁄¡⁄∆« ´Êfi¡⁄◊Ê ∂y|»⁄‚¥ ∑ÊfiV⁄´Ê »¤¿Ø—⁄fl»⁄‚¥•⁄fl GM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.
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DŒ⁄|

DŒ⁄| »⁄fl}⁄fl° DŒ⁄|}Êæ⁄fl ⁄́fl≠ …»⁄¬—⁄fl»⁄ Æ⁄√æÊ‡fiV⁄•⁄∆« G¡⁄s⁄fl ∏fiO⁄¡⁄flV⁄◊⁄∆«¡⁄fl»⁄ ¨fi¬ ⁄́∆« HO⁄O¤ƒ•⁄∆«

G¡⁄s⁄fl OÊÁ∑Ê¡⁄◊⁄flV⁄◊⁄́ ⁄fl≠ —⁄∞Ã%—⁄ƒfl @»⁄O¤À⁄OÊ‡s⁄∑ÊfiO⁄fl. G¡⁄s⁄fl ∏fiO⁄¡⁄flV⁄◊⁄∆«¡⁄fl»⁄ ¨fi¬ ⁄́ Æ⁄√»⁄·¤y

—⁄»⁄·¤´⁄»¤•⁄fl•⁄¬M•⁄ ∏“ »⁄·¤s⁄fl»⁄ ∏fiO⁄¬´⁄∆«¡⁄fl»⁄ @yflV⁄◊⁄ —⁄¡¤—⁄¬ V⁄~^ÊÁ}⁄´⁄¿ ‘Ê^⁄fl`»⁄‚¥•ÊM•⁄fl

OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. B•⁄¬M•⁄ Æ⁄•¤¢⁄%•⁄ @yflV⁄ÿVÊ ƒª“•⁄ Jlflo V⁄~ Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ DŒ⁄| GM•⁄‡

—⁄¡¤—⁄¬ V⁄~ Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ DŒ⁄|}Ê GM•⁄‡ OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl. G¡⁄s⁄‡ O⁄‡s¤ ̂ ÊÁ}⁄́ ⁄¿•⁄ Æ⁄¬»⁄·¤y»¤•⁄¡⁄‡

DŒ⁄|}Ê GM∂fl•⁄fl —⁄¡¤—⁄¬ Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ ≈ÊO⁄Q‘¤O⁄fl»⁄ JM•⁄fl HO⁄O⁄ (Scale) »⁄·¤}⁄√ GM∂ …^¤¡⁄»⁄́ ⁄fl≠

»⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄∑ÊfiO⁄fl.

—⁄∞Ã%—⁄fl»⁄ »⁄fl‡ƒO⁄ DŒ⁄|}Êæ⁄fl ⁄́fl≠ ̈ R¡⁄»¤W ≈ÊO⁄Q‘¤O⁄ƒfl —¤®⁄¥¿…ƒ« GM•⁄‡ DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Êæ⁄fl∆¡⁄fl»⁄

DÆ⁄O⁄¡⁄y»⁄‚¥ ¢⁄»Ê‡%fi…flfil¡È GM•⁄‡ ¢⁄»Ê‡%fi…flfil¡È ⁄́ —⁄‘¤æ⁄fl¶M•⁄ …»⁄¬—⁄∑ÊfiO⁄fl.

SI æ⁄fl‡¨mÈ d‡≈È AW•Ê.

@yflV⁄◊⁄ Jlflo V⁄~ Ê̂Á}⁄́ ⁄¿•⁄ Æ⁄¬»⁄·¤y

æ⁄fl‡¨mÈ OÊ∆ ´È AW•Ê.

Æ⁄•¤¢⁄%•⁄∆«¡⁄fl»⁄ @yflV⁄◊⁄ —⁄¡¤—⁄¬ V⁄~ Ê̂Á}⁄́ ⁄¿•⁄
@◊⁄}Êæ⁄fl ⁄́fl≠ ‘Ê‡M¶OÊ‡Mt•Ê.
G¡⁄s⁄fl »⁄—⁄fl°V⁄◊⁄fl —⁄MÆ⁄O⁄%•⁄∆«¡⁄fl»¤V⁄ DŒ⁄|»⁄‚¥
æ ⁄ ·¤» ⁄ » ⁄— ⁄ fl °…¨M•⁄ æ⁄·¤» ⁄ » ⁄— ⁄ fl °…V Ê
»⁄V¤%øfl—⁄ƒ∞s⁄fl»⁄‚¥•ÊM•⁄fl ~fi»⁄·¤%¨—⁄»⁄‚¥•⁄fl.

DŒ⁄|| DŒ⁄|}Ê

Æ⁄no 5.2
—Ê≈ÈŒ⁄¿—È ¢⁄»Ê‡%fi…flfil¡È DÆ⁄æÊ‡fiW“ O⁄¡⁄V⁄fl~°¡⁄fl»⁄ »⁄flMdflV⁄sÊu »⁄fl}⁄fl° O⁄fl¶æ⁄flfl~°¡⁄fl»⁄ ¨fi¬ ⁄́
DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Ê•⁄fl O⁄Ms⁄fl’tæ⁄fl∆. ¢⁄»Ê‡%fi…flfil¡È DÆ⁄æÊ‡fiW“ DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Êæ⁄flfl»⁄
…®¤ ⁄́»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ ~ÿ“OÊ‡s⁄∑ÊfiO⁄fl. Æ¤p⁄∫¤V⁄•⁄∆« —⁄‡_“•⁄ ¬fi~æ⁄fl∆« 10C GM∂fl•⁄¡⁄ ̈ »⁄% ⁄́̂ ⁄»⁄́ ⁄fl≠
¡⁄‡Ø—⁄∑ÊfiO⁄fl.

—Ê≈ÈŒ⁄¿—È ¢⁄»Ê‡%fi…flfil¡È »⁄fl}⁄fl° P«̈ O⁄≈È ¢⁄»Ê‡%fi…flfil¡⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ ¨¬fiO⁄–zÊ »⁄·¤s⁄ƒfl ¨fit
P«̈ O⁄≈È ¢⁄»Ê‡%fi…flfil¡È ⁄́∆«  DŒ⁄|}Êæ⁄fl ⁄́fl≠ •¤R∆“¡⁄fl»⁄‚¥•⁄fl ±¤¿¡⁄́ È’fimÈ —ÊQfi∆ ⁄́∆« GM•⁄fl
O⁄Ms⁄fl’tæ⁄flƒfl »⁄flO⁄QÿVÊ @»⁄O¤À⁄ »⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl. G¡⁄s⁄fl —ÊQfiƒflV⁄◊⁄∆« DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Êæ⁄flfl»⁄
æ⁄fl‡¨mÈV⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ V⁄{}⁄ ¡⁄‡Æ⁄•⁄∆« O⁄Ms⁄fl’tæ⁄flƒfl —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠
»⁄flO⁄QÿVÊ ̈ fis⁄∑ÊfiO⁄fl. C G¡⁄s⁄fl æ⁄fl‡¨mÈV⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« ̈ fit¡⁄fl»⁄ ¬fi~æ⁄fl∆«
@ƒ«•Ê C = 0.555(F - 32)

 
GM•⁄‡ F = 1.8C + 32 —⁄M∂M®⁄V⁄◊⁄́ ⁄fl≠ V⁄{}⁄ P√æÊflæ⁄fl »⁄fl‡ƒO⁄ »⁄flO⁄Q◊⁄fl

O⁄Ms⁄fl’tæ⁄fl∆.

—¤»⁄·¤´⁄¿ P«¨O⁄≈È ¢⁄»Ê‡%fi…flfil¡ÈV⁄ÿVÊ ∂•⁄≈¤W B´È±¤√¡ÊsÈ ¢⁄»Ê‡%fi…flfil¡ÈV⁄◊⁄´⁄fl≠ CV⁄
P«̈ OÈV⁄◊⁄∆« DÆ⁄æÊ‡fiW—⁄fl}¤°¡ÊM∂ …^¤¡⁄»⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄ V⁄»⁄fl ⁄́OÊQ }⁄¡⁄∑ÊfiO⁄fl. JM•⁄fl —ÊQfi∆ ⁄́ DŒ⁄|}Êæ⁄fl ⁄́fl≠
B Ế‡≠M•⁄fl —ÊQfi∆VÊ ∂•⁄≈¤øfl—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl V⁄{}⁄P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄fl∆.
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∫Ë}⁄À¤—⁄° X

1. »⁄fl ⁄́flŒ⁄¿ À⁄¬fi¡⁄•⁄ DŒ⁄|}Ê = 98.6°F

—Ê≈ÈŒ⁄¿—È —ÊQfi∆ ⁄́∆« B•⁄OÊQ —⁄»⁄·¤ ⁄́»¤•⁄ DŒ⁄|}Ê, C = ( )5
F - 32

9

= ( )5
98.6 - 32

9

=
5

  66.6
9

× =  37°C

2. »¤}¤»⁄¡⁄y•⁄ DŒ⁄|}Ê = 30°C

»¤}¤»⁄¡⁄y•⁄ DŒ⁄|}Ê ±Êfi¡⁄́ È’fimÈ ⁄́∆«, F = 1.8 × 30 + 32  =  86°F

Æ⁄√~æÊ‡∂π »⁄flV⁄fl…V⁄‡ V¤√±ÈÆÊfiÆ⁄¬ ⁄́∆« »ÊÁæ⁄flP°O⁄ ̂ ⁄lfl»⁄nOÊæ⁄fl »⁄fl‡ƒO⁄ —Ê≈ÈŒ⁄¿—È »⁄fl}⁄fl° ±Êfi¡Ế È’fimÈ
—ÊQfi∆ Ế‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flfl»⁄ …®¤ ⁄́»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl. V¤√±È ⁄́∆«
DÆ⁄æÊ‡fiW—⁄fl»⁄ @◊⁄}ÊV⁄◊⁄́ ⁄fl≠ ‘Ê_`“•⁄¡Ê (D•¤: 1 cm = 10 /æ⁄fl‡¨mÈ) •Ê‡¡Êæ⁄flfl»⁄  @◊⁄}Êæ⁄fl∆«
‘Ê_` ⁄́ ¨R¡⁄}Ê DMm¤V⁄fl»⁄‚¥•⁄fl. X @O⁄–•⁄∆« —Ê≈ÈŒ⁄¿—È —ÊQfiƒ ⁄́fl≠ Y @O⁄–•⁄∆« ±Êfi¡⁄́ È’fimÈ —ÊQfiƒ ⁄́fl≠
DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl»¤W•Ê.

Æ⁄¬ ⁄̂øfl—⁄fl»¤V⁄ @•⁄¡⁄ @»⁄À⁄¿O⁄}Êæ⁄fl ⁄́fl≠ O⁄‡s¤ »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl. @}⁄¿M}⁄ OÊ◊⁄W ⁄́
DŒ⁄|}ÊV⁄◊⁄ O⁄fl¬}¤•⁄ (O⁄√æÊ‡fid¨OÈ”) @®⁄¥¿æ⁄fl ⁄́OÊQ B•⁄fl GŒ⁄o¡⁄ »⁄flnoVÊ —⁄‘¤æ⁄flO⁄»¤W•ÊæÊflM•⁄fl »⁄flO⁄QÿVÊ
»⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl.

DŒ⁄|¶M•⁄ @¨ƒV⁄◊⁄ …O¤—⁄•⁄ A®¤¡⁄•⁄∆« OÊ∆ ´È —ÊQfiƒ ⁄́fl≠ ¡⁄‡Ø—⁄≈¤W•Ê GM•⁄‡ B•⁄O⁄Q ⁄́fl—¤¡⁄»¤W
@¨ƒV⁄◊⁄ V¤}⁄√»⁄‚¥ —Ê‡´Ê≠æ⁄·¤V⁄fl»⁄ DŒ⁄|}Êæ⁄flfl ¨¡⁄ÆÊfiO⁄–À⁄‡´⁄¿ GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl. C
DŒ⁄|}Êæ⁄fl´⁄fl≠ OÊ∆ ´È —ÊQfi∆´⁄∆«  —Ê‡´Ê≠ GM•⁄fl “ fiO⁄¬—⁄≈¤W•Ê. B}⁄¡⁄ æ⁄fl‡¨mÈV⁄◊⁄´⁄fl≠ OÊ∆ ´È
æ⁄fl‡¨mÈ Ế‡M¶VÊ ‘Ê‡fi∆“ •Ê‡¡Êæ⁄flfl»⁄ V⁄{}⁄ —⁄…flfiO⁄¡⁄yV⁄◊⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆« ¡⁄‡Ø—⁄∂‘⁄fl•⁄fl. T =

273 + t GM∂ —⁄M∂M®⁄»⁄́ ⁄fl≠ V⁄{}⁄ P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flO⁄QÿVÊ ~ÿæ⁄flÆ⁄t—⁄∑ÊfiO⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«
OÊ‡no¡⁄fl»⁄ »⁄fl‡¡⁄fl —ÊQfiƒflV⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ —⁄‡_—⁄fl»⁄ _~√fiO⁄¡⁄y (5.1) ⁄́fl≠ DÆ⁄æÊ‡fiW“
Æ⁄√~æÊ‡M•⁄fl —ÊQfiƒflV⁄◊⁄∆« JM•Êfi DŒ⁄|}ÊV⁄◊Ê‡◊⁄VÊ æ⁄·¤»⁄ —⁄M∂M®⁄…•ÊæÊflM∂ ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl≠
DMlfl»⁄·¤s⁄∑ÊfiO⁄fl. B•⁄O¤QW Æ¤p⁄∫¤V⁄OÊQ  —⁄M∂M©“•⁄ Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ—⁄∂‘⁄fl•⁄fl »⁄fl}⁄fl° A
Æ⁄noæ⁄fl ⁄́fl≠ …ª ⁄́≠ DŒ⁄|}Êæ⁄fl∆« Æ⁄„~%VÊ‡ÿ—⁄∂‘⁄fl•⁄fl.

—¤®⁄¥¿…¡⁄fl»⁄ @}⁄¿M}⁄ O⁄̈ Œ⁄r
DŒ⁄|}Ê
 »⁄flMdflV⁄sÊuæ⁄fl •⁄√…fiO⁄¡⁄y ∏M•⁄fl

 ̈ fi¬ ⁄́ O⁄fl¶æ⁄flfl»⁄ ∏M•⁄fl

DŒ⁄|}Ê OÊ∆ ́ È ±Êfi¡⁄́ È’fimÈ —Ê≈ÈŒ⁄¿—È
—ÊQfi∆ ⁄́∆« —ÊQfi∆ ⁄́∆« —ÊQfi∆ ⁄́∆«

0 K

273 K

373 K

Æ⁄no 5.4

-495.67°F

32°F

212°F

-273°C

0°C

100°C
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DŒ⁄|

@V⁄}⁄¿…¡⁄fl»⁄ —¤»⁄flW√V⁄◊⁄fl
n.∏, JM•⁄fl ∏fiO⁄¬ ⁄́∆« }⁄{|fi¡⁄fl, B Ế‡≠M•⁄¡⁄∆« @ŒÊofi Æ⁄√»⁄·¤y•⁄ ∏“¨fi¡⁄fl, ¢⁄»Ê‡%fi…flfil¡È, tfl≈È
}¤√—⁄fl, ‘⁄flt»⁄·¤t•⁄ I—È, ∏fiO⁄¡È, —Ê‡ofiÆÈ»¤^È, »¤l¡È∑¤}È, V¤√±ÈÆÊfiÆ⁄¡È, … ẾV⁄¡È, “∞¬mÈ,
»¤^ÈV¤«—È, ‘⁄~°.

…ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿%

—⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄ ∑Êfi¡Ê - ∑Êfi¡Ê Æ⁄•¤¢⁄%V⁄ÿVÊ —⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄ DŒ⁄| ̈ fit•⁄¡Ê @»⁄‚¥V⁄◊⁄ DŒ⁄|}Êæ⁄fl∆«
DMm¤V⁄fl»⁄ ‘Ê̂ ⁄̀◊⁄»⁄‚¥ JM•Êfi ¬fi~æ⁄·¤W¡⁄fl»⁄‚¥•Êfi GM∂ Æ⁄√ÀÊ≠æ⁄fl »⁄fl‡ƒO⁄ Æ¤p⁄∫¤V⁄OÊQ Æ⁄√»ÊfiÃ—⁄∂‘⁄fl•⁄fl.
»⁄flO⁄Q◊⁄∆«  @»⁄¡⁄ »⁄fl Ếæ⁄fl @s⁄flVÊ OÊ‡fizÊæ⁄fl∆« —⁄»⁄·¤ ⁄́ Æ⁄√»⁄·¤y•⁄ ¨fi¡⁄fl »⁄fl}⁄fl° “fi»ÊflGzÊ|æ⁄fl ⁄́fl≠ ∏“
»⁄·¤s⁄ƒfl }ÊVÊ•⁄flOÊ‡◊⁄flŸ»⁄ —⁄»⁄flæ⁄fl JM•Êfi ¬fi~æ⁄·¤W•ÊæÊflfi GM∂ ¬fi~æ⁄fl Æ⁄√ÀÊ≠V⁄◊⁄́ ⁄fl≠ OÊfi◊⁄∂‘⁄fl•⁄fl.

∑Êfi¡Ê ∑Êfi¡Ê »⁄—⁄fl°V⁄◊⁄∆« DŒ⁄|}Êæ⁄fl »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄ƒfl @V⁄}⁄¿…¡⁄fl»⁄ DŒ⁄|•⁄⁄ Æ⁄√»⁄·¤yOÊQ
—⁄M∂M©“•⁄ Æ¤p⁄∫¤V⁄•⁄∆«  OÊ‡no¡⁄fl»⁄ Æ⁄no »⁄fl}⁄fl° @•⁄OÊQ @ ⁄́fl∂M®⁄»¤W ∑ÊfiO¤V⁄fl»⁄ V⁄{}⁄P√æÊflV⁄◊⁄́ ⁄fl≠
…ÀÊ«fiœ“ À¤R—¤»⁄fl¢⁄¥¿%, …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿% B»⁄‚¥V⁄◊Ê‡◊⁄W ⁄́ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

¨fi¬ ⁄́ D ⁄́≠}⁄ …ÃŒ⁄oÀ¤R—¤»⁄fl¢⁄¥¿%•⁄ A®¤¡⁄•⁄∆« @•⁄́ ⁄fl≠ ffi»⁄́ ¤ ⁄́fl∫⁄»⁄V⁄◊Ê‡M¶VÊ —⁄M∂M©“ (æ⁄·¤»⁄
æ⁄·¤»⁄ OÊ–fi}⁄√V⁄◊⁄∆«) ̂ ⁄_%—⁄ƒfl —⁄‡O⁄°»¤•⁄ ̂ ⁄̂ ¤% —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ (n.∏.æ⁄fl∆«¡⁄fl»⁄‚¥•⁄́ ⁄fl≠ —Êfi¬—⁄∑ÊfiO⁄fl)
»⁄flO⁄QÿVÊ ̈ fis⁄∑ÊfiO⁄fl. @V⁄}⁄¿…¡⁄fl»⁄∆« @®¤¿Æ⁄O⁄¡⁄fl ̂ ⁄̂ Ê%æ⁄fl∆« Æ⁄√»ÊfiÃ“ OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. C »⁄fl‡ƒO⁄
¨fi¡⁄́ ⁄fl≠ OÊ‡fiƒMmÈ AW DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ O¤¡⁄y (B}⁄¡⁄ Æ⁄•¤¢⁄%V⁄ÿVÊ ‘Ê‡fi∆—⁄fl»¤V⁄ ¨fi¬VÊ
D ⁄́≠}⁄ …ÃŒ⁄o À¤R —¤»⁄fl¢⁄¥¿%…•Ê GM∂fl•Êfi B•⁄OÊQ O¤¡⁄y), O⁄s⁄ƒflV¤ÿ, O⁄¡ÊV¤ÿ B}¤¿¶ …•⁄¿»⁄·¤ ⁄́V⁄◊⁄fl,
B»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄fl»⁄ nÆ⁄∞{V⁄◊⁄́ ⁄fl≠ …e¤k ⁄́ Æ⁄‚¥—⁄°O⁄•⁄∆« ∂¡Êæ⁄flƒfl —⁄‡_—⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl »⁄—⁄fl°»⁄́ ⁄fl≠
∏“ »⁄·¤s⁄fl»¤V⁄ @•⁄¡⁄∆«¡⁄fl»⁄ DŒ⁄|̂ ÊÁ}⁄́ ⁄¿•⁄ Æ⁄¬»⁄·¤y ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl GM∂fl•⁄́ ⁄fl≠ …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿%•⁄
A®¤¡⁄•⁄∆«  …»⁄¬—⁄∑ÊfiO⁄fl. V⁄{}⁄P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ ’fiVÊ •Ê‡¡Êæ⁄flfl»⁄ DŒ⁄|•⁄∆«  DMm¤V⁄fl»⁄
∂•⁄≈¤»⁄zÊæ⁄flfl mcθ AW•ÊæÊflM•⁄fl  O⁄Ms⁄fl’tæ⁄fl∂‘⁄fl•⁄fl. Æ¤p⁄∑¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄noæ⁄fl∆«
•⁄√»⁄¿¡¤Ã(m), …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿%(c) DŒ⁄|}Êæ⁄fl∆«́ ⁄ ‘Ê̂ ⁄̀◊⁄ (θ) GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ V⁄{}⁄ P√æÊflV⁄◊⁄
»⁄fl‡ƒO⁄ »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄fl∆.
Æ⁄noæ⁄fl∆« ̈ fit¡⁄fl»⁄ V⁄{}⁄P√æÊflV⁄◊⁄fl
1. O⁄∏πy

m = 1 kg

c = 460 J kg-1K-1

θ = 20

Q = mcθ

= 1 × 460 × 20

= 9200 J

 »Ê‡s⁄‡¿≈È 2

V⁄flÆÊ„¥°fiŒ⁄|, “§}⁄¿M}⁄¡⁄ »⁄fl}⁄fl° e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ —⁄»⁄flæ⁄fl : 6Øfi¬æ⁄flsÈ
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∫Ë}⁄À¤—⁄° X

2. ¨fi¡⁄fl

m = 2 kg

c = 4200 J kg-1K-1

θ = ?

Q = 42000 J

Q = mcθ

θ =
Q

mc

=
42000

2  4200×

= 5 K

3. “fi—⁄

m = 1kg

c = ?

θ = 10 K

Q = 1200 J

c = mcθ

Q =
Q

mθ

=
1200

1  10×

= 120 J kg-1K-1

Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ B}⁄¡⁄ —⁄»⁄fl—Ê¿V⁄◊⁄ Æ⁄¬‘¤¡⁄

1. m = 5 kg

θ = 343 - 303

= 40 K

c = 460 J kg-1K-1

Q = mcθ

= 5 × 460 × 40

= 92000 J

2. m = 0.5 kg

θ = 303 - 278

= 25 K

c = 4200 J kg-1K-1

Q = mcθ

= 0.5 × 25 × 4200

JM•⁄fl —ÊOÊMsÈ ⁄́∆« ∏s⁄flV⁄sÊVÊ‡ÿ—⁄fl»⁄ DŒ⁄| =87.5 J



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123

137

DŒ⁄|

A•⁄fl•⁄¬M•⁄ G≈¤« DŒ⁄|»⁄́ ⁄fl≠

∏s⁄flV⁄sÊVÊ‡ÿ—⁄ƒfl }ÊVÊ•⁄flOÊ‡◊⁄flŸ»⁄ —⁄»⁄flæ⁄fl =
0.5 × 25 ×4200

87.5

= 600s

= 10 ̈ …flŒ⁄

…flÀ⁄√y …®¤ ⁄́•⁄ }⁄}⁄ 
Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ …ª ⁄́≠ DŒ⁄|}Êæ⁄fl∆«¡⁄fl»⁄ G¡⁄s⁄fl »⁄—⁄fl°V⁄◊⁄fl —⁄MÆ⁄O⁄%OÊQ
∂¡⁄fl»¤V⁄ DŒ⁄|}Ê ‘Ê_`¡⁄fl»⁄ »⁄—⁄fl°…¨M•⁄ O⁄t»Êfløfl¡⁄fl»⁄ »⁄—⁄fl°…VÊ G¡⁄s⁄‡ »⁄—⁄fl°V⁄◊⁄ DŒ⁄|}Ê
—⁄»⁄·¤ ⁄́»¤V⁄fl»⁄»⁄¡ÊVÊ DŒ⁄| Æ⁄√»⁄’—⁄fl»⁄‚¥•⁄fl. DŒ⁄| ‘Ê_`¡⁄fl»⁄ »⁄—⁄fl°…VÊ DMm¤V⁄fl»⁄ DŒ⁄| ⁄́Œ⁄o»⁄‚¥  DŒ⁄|
O⁄t»Êfløfl¡⁄fl»⁄ »⁄—⁄fl°…VÊ DMm¤V⁄fl»⁄ DŒ⁄| ≈¤∫⁄OÊQ —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl. B•⁄fl»Êfi …flÀ⁄√y …®¤ ⁄́•⁄
}⁄}⁄ .

Æ¤p⁄∫¤V⁄•⁄∆« —⁄‡_“•⁄ V⁄{}⁄ P√æÊflV⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW“ »⁄flO⁄Q◊⁄∆« C ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl≠
DMlfl»⁄·¤s⁄∑ÊfiO⁄fl. JM•⁄fl »⁄—⁄fl°…VÊ DMm¤V⁄fl»⁄ DŒ⁄| ́ ⁄Œ⁄o»⁄‚¥ @•⁄¡Ê‡M¶VÊ —⁄MÆ⁄O⁄%•⁄∆«¡⁄fl»⁄ G¡⁄s⁄́ Êfi
»⁄—⁄fl°…VÊ ƒª—⁄fl»⁄ DŒ⁄| ≈¤∫⁄OÊQ —⁄»⁄·¤ ⁄́»¤W•Ê GM∂ ~◊⁄fl»⁄ÿOÊæ⁄flfl DMm¤V⁄fl»⁄ ¬fi~æ⁄fl∆« V⁄{}⁄
P√æÊflV⁄◊⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆« @¢⁄»¤ »⁄fl ẾÆ¤p⁄»¤W ̈ fis⁄∂‘⁄fl•⁄fl.

B•⁄OÊQ —⁄M∂M©“ Æ¤p⁄∫¤V⁄•⁄∆« —⁄‡_“•⁄ Æ⁄√æÊ‡fiV⁄ ⁄́sÊ—⁄fl»¤V⁄ ∏“¨fi¡⁄́ ⁄fl≠ }ÊVÊ•⁄flOÊ‡Ms⁄ ∏fiO⁄¬VÊ
}⁄{|fi¡⁄´⁄fl≠ —Êfi¬—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl. ∏“¨fi¡⁄´⁄fl≠  }ÊVÊ•⁄flOÊ‡Ms⁄ ∏fiO⁄¡È ∏fiO⁄¬´⁄∆«¡⁄fl»⁄ ∏“¨fi¬VÊ
—⁄»⁄·¤ ⁄́»¤•⁄ DŒ⁄|}Êæ⁄fl ⁄́fl≠ V⁄ÿ“OÊ‡Mt¡⁄fl»⁄‚¥•⁄fl. ∏“¨fi¡⁄́ ⁄fl≠ }⁄{|fi¬VÊ —Êfi¬—⁄fl»⁄‚¥•¤•⁄¡Ê ∏fiO⁄¡È O⁄‡s¤
DŒ⁄|»⁄́ ⁄fl≠ “ fiO⁄¬—⁄fl»⁄‚¥•⁄¬M•⁄ ̈ fi¬VÊ •Ê‡¡Êæ⁄flfl»⁄ DŒ⁄| O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° B•⁄¡⁄ Æ⁄¬z¤»⁄fl»¤W
DŒ⁄|≈¤∫⁄ -= DŒ⁄|́ ⁄Œ⁄o GM∂fl•⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄ƒfl O⁄Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl.

C Æ⁄√æÊ‡fiV⁄•⁄∆« ∏fiO⁄¡⁄fl ¨fi¬VÊ DŒ⁄|»⁄́ ⁄fl≠ ¨fis⁄fl»⁄‚¥•¤•⁄¡⁄‡ DŒ⁄|»⁄‚¥ Æ⁄¬—⁄¡⁄OÊQ ⁄́Œ⁄o»¤V⁄fl»⁄‚¥•⁄́ ⁄fl≠
≈ÊO⁄Q‘¤O⁄¶¡⁄fl»⁄‚¥•⁄¬M•⁄ »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤s⁄ƒfl ∏“¨fi¬¡⁄fl»⁄ ∏fiO⁄¬VÊ }⁄{|fi¡⁄́ ⁄fl≠ —Êfi¬—⁄fl»⁄‚¥•Êfi
D}⁄°»⁄fl.

…flÀ⁄√y …®¤ ⁄́•⁄ }⁄}⁄ OÊQ —⁄M∂M©“ Æ¤p⁄∫¤V⁄•⁄∆«  OÊ‡no¡⁄fl»⁄ V⁄{}⁄ —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ Æ⁄¬‘⁄¬—⁄fl»⁄ …®¤ ⁄́

¨fi¬ ⁄́ …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿% = c GM•⁄‡

¨fi¬ ⁄́ DŒ⁄|}Ê = T AW¡⁄∆

¨fi¬VÊ DMm¤V⁄fl»⁄ DŒ⁄| ́ ⁄Œ⁄o = mcθ

= 2 × c (353 - T)

¨fi¬VÊ DMm¤V⁄fl»⁄ DŒ⁄| ≈¤∫⁄ = 8 × c (T - 298)

DŒ⁄| ́ ⁄Œ⁄o = DŒ⁄| ≈¤∫⁄

2 × c (353 - T) = 8 × c (T - 298)

2(353 - T) = 8 (T - 298)

706 - 2T = 8 T - 2384

10T = 2384 + 706
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∫Ë}⁄À¤—⁄° X

∴T =
3090

10

= 309 K

O⁄‡ƒMmÈ —Êfi¬“•⁄¡Ê GMf´È }⁄{æ⁄flfl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√ÀÊ≠VÊ »¤‘⁄́ ⁄•⁄

∏“øfl¡⁄fl»⁄ GMf´È¨M•⁄ O⁄‡ƒMmÈVÊ DŒ⁄| Æ⁄√»⁄’—⁄fl»⁄‚¥•⁄¬M•⁄ GMf´È }⁄{æ⁄flfl»⁄‚¥•⁄fl GM•⁄fl

…flÀ⁄√y…®¤ ⁄́•⁄ }⁄}⁄ •⁄ A®¤¡⁄•⁄∆« …»⁄¬“ OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

“§}⁄¿M}⁄¡⁄

JM•⁄fl »⁄—⁄fl° ¨¡⁄M}⁄¡⁄»¤W DŒ⁄|»⁄́ ⁄fl≠ “ fiO⁄¬—⁄fl»⁄‚¥•⁄fl @¢⁄»¤ ∏lfloOÊ‡s⁄fl»⁄‚¥•⁄¬M•⁄ A Æ⁄•¤¢⁄%OÊQ

“§}⁄¿M}⁄¡⁄ —⁄M∫⁄…—⁄fl»⁄‚¥•⁄fl GM∂fl•⁄OÊQ Æ¤p⁄∫¤V⁄•⁄∆«  OÊ‡no¡⁄fl»⁄ ÆÊ„¥«fi^¤l%´⁄fl≠ Æ⁄„~%VÊ‡ÿ“

Æ⁄„»⁄%e¤ḱ ⁄»⁄́ ⁄fl≠ Æ⁄¬ÀÊ‡fi©—⁄fl…¡⁄ƒ«»Êfi? ́ ⁄M}⁄¡⁄ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄ ́ ⁄sÊ“ »⁄·¤’~V⁄◊⁄́ ⁄fl≠

Æ⁄no »⁄·¤s⁄∆. C •⁄}⁄°V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ DŒ⁄|}Êæ⁄fl ⁄́fl≠ Y @O⁄–•⁄ƒ‡« —⁄»⁄flæ⁄fl»⁄́ ⁄fl≠ X @O⁄–•⁄ƒ‡«

}ÊVÊ•⁄flOÊ‡Ms⁄fl V¤√±ÈG◊Ê•⁄fl Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ V¤√±È Ế‡M¶VÊ ‘Ê‡fi∆—⁄∆. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«

OÊ‡no¡⁄fl»⁄ V¤√±ÈVÊ —¤»⁄fl¿…¡⁄fl»⁄ JM•⁄fl V¤√±È »⁄flO⁄QÿVÊ •Ê‡¡Êæ⁄flfl»⁄‚¥•⁄fl. DÆ⁄æÊ‡fiW—⁄fl»⁄ »⁄flMdflV⁄sÊuæ⁄fl

Æ⁄√»⁄·¤y•⁄ A®¤¡⁄•⁄∆« —⁄»⁄flæ⁄fl »⁄fl}⁄fl° DŒ⁄|}Êæ⁄fl∆« »⁄¿}¤¿—⁄ DMm¤V⁄∂‘⁄fl•⁄fl. Æ⁄√æÊ‡fiV⁄OÊQ

DÆ⁄æÊ‡fiW—⁄fl»⁄ »⁄flMdflV⁄sÊuæ⁄fl ⁄́fl≠ ‘⁄flt»⁄·¤t DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl.

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ V¤√±È ⁄́fl≠ …ÀÊ«fiœ“ •Ê‡¡Êæ⁄flfl»⁄ »⁄·¤’~V⁄◊⁄́ ⁄fl≠

…e¤k ⁄́  Æ⁄‚¥—⁄°O⁄•⁄∆«  •¤R∆—⁄∆. V¤√±È _}⁄√ 5.6 ⁄́fl≠ …ÀÊ«fiœ—⁄fl»¤V⁄ 60 —ÊOÊMs⁄flV⁄◊⁄ ⁄́M}⁄¡⁄ 120

—ÊOÊMs⁄flV⁄◊⁄»⁄¡ÊVÊ »⁄flMdflV⁄sÊuæ⁄fl DŒ⁄|}Êæ⁄flfl 00 GM•⁄‡ C —⁄»⁄flæ⁄fl•⁄∆« »⁄flMdflV⁄sÊuæ⁄flfl

O⁄¡⁄V⁄fl~°¡⁄fl»⁄‚¥•ÊM•⁄‡ DŒ⁄|}Êæ⁄fl ‘Ê̂ ⁄̀ ⁄◊⁄ A¡⁄M∫⁄»¤V⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆«  ∏fiO⁄¬ ⁄́∆« »⁄flMdflV⁄sÊu Dÿ¶¡⁄fl»⁄‚¥¶ƒ«

GM•⁄‡ »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lflo »⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl. V¤√≤ ⁄́ 0 ̈ M•⁄ A æ⁄fl»⁄¡ÊW ⁄́ —⁄»⁄flæ⁄fl•⁄∆«  DŒ⁄|}Êæ⁄fl

∂•⁄≈¤»⁄zÊøflƒ«•Ê »⁄flMdflV⁄sÊu O⁄¡⁄V⁄fl~°¡⁄fl»⁄‚¥•⁄fl. C —⁄»⁄flæ⁄fl•⁄∆«  “ fiO⁄¬—⁄fl»⁄ DŒ⁄|»⁄‚¥ »⁄flMdflV⁄sÊuæ⁄fl

“§}⁄¿M}⁄¡⁄OÊQ  DÆ⁄æÊ‡fiW—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. “§}⁄¿M}⁄¡⁄ d¡⁄V⁄fl~°¡⁄fl»¤V⁄ »⁄—⁄fl°…´⁄ DŒ⁄|}Êæ⁄fl∆« »⁄¿}¤¿—⁄

DMm¤V⁄fl»⁄‚¥¶ƒ« GM•⁄‡ J•⁄W“•⁄ DŒ⁄|»⁄‚¥ »⁄flMdflV⁄sÊuæ⁄fl @yflV⁄◊⁄ “§~^ÊÁ}⁄´⁄¿»⁄´⁄fl≠ ‘Ê_`—⁄ƒfl

DÆ⁄æÊ‡fiW—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. •⁄√»⁄ ¡⁄‡Æ⁄•⁄∆« ¡⁄fl»⁄ JM•⁄fl »⁄—⁄fl°…¨M•⁄

DŒ⁄|´⁄Œ⁄o»¤V⁄fl~°•⁄ßM}Ê @•Êfi DŒ⁄|}Êæ⁄fl∆« @•⁄fl Y⁄´⁄¡⁄‡Æ⁄OÊQ ∂•⁄≈¤V⁄fl»⁄‚¥•ÊM•⁄‡ A•⁄fl•⁄¬M•⁄

Y⁄̈ fiO⁄¡⁄y∏M•⁄fl »⁄fl}⁄fl° •⁄√…fiO⁄¡⁄y∏M•⁄fl JM•Êfi AW¡⁄fl»⁄‚¥•ÊM•⁄‡ »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄m¤oV⁄∑ÊfiO⁄fl. C

¨¶%Œ⁄o DŒ⁄|}Êæ⁄fl∆«  »⁄—⁄fl°»⁄‚¥ Y⁄»⁄fl¡⁄‡Æ⁄ ‘¤V⁄‡ •⁄√»⁄¡⁄‡Æ⁄•⁄ —⁄»⁄fl}Ê‡fiƒ ⁄́ …flÀ⁄√y»¤W¡⁄fl»⁄‚¥•⁄fl.

JM•⁄fl »⁄—⁄fl° Y⁄́ ⁄¡⁄‡Æ⁄¶M•⁄⁄ •⁄√»⁄¡⁄‡Æ⁄OÊQ ∂•⁄≈¤V⁄fl»¤V⁄ 500J DŒ⁄|»⁄́ ⁄fl≠ “ fiO⁄¬—⁄fl»⁄‚¥•¤•⁄¡Ê DŒ⁄|}Êæ⁄fl∆«
∂•⁄≈¤»⁄zÊøflƒ«•Ê •⁄√»⁄¡⁄‡Æ⁄¶M•⁄ Y⁄́ ⁄¡⁄‡Æ⁄OÊQ ∂•⁄≈¤V⁄fl»¤V⁄ ∏s⁄flV⁄sÊVÊ‡ÿ—⁄fl»⁄ DŒ⁄|»⁄‚¥ 500J

AW¡⁄fl»⁄‚¥•⁄fl.
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DŒ⁄|

•⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|
Æ⁄√~ P≈Ê‡fiV¤√M Y⁄́ ⁄»⁄—⁄fl°»⁄‚¥ @•⁄¡⁄ •⁄√…fiO⁄⁄¡⁄y ∏M•⁄fl… ⁄́∆«  •⁄√»⁄ ¡⁄‡Æ⁄OÊQ  ∂•⁄≈¤V⁄ƒfl “ fiO⁄¬—⁄fl»⁄
DŒ⁄|•⁄ Æ⁄¬»⁄·¤y»⁄‚¥ @•⁄¡⁄ •⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄| GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. ……®⁄ Æ⁄•¤¢⁄%V⁄◊⁄
•⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|»⁄´⁄fl≠ —⁄‡_—⁄fl»⁄ Æ⁄noæ⁄fl´⁄fl≠ …ÀÊ«fiœ“ »⁄flMdflV⁄sÊuVÊ D´⁄≠}⁄ •⁄√…fiO⁄¡⁄y
V⁄flÆÊ„¥ °fiŒ⁄ |…•ÊæÊflM•⁄fl »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄fl∆. n.∏.æ⁄fl∆«  OÊ‡no¡⁄fl»⁄ —⁄‡^⁄O⁄V⁄◊⁄´⁄fl≠
DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ •⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|OÊQ  Æ⁄¬—⁄¡⁄ »⁄fl}⁄fl° ̈ }⁄¿ffi»⁄́ ⁄•Ê‡M¶W¡⁄fl»⁄
—⁄M∂M®⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∆.

’»⁄flÆ⁄»⁄%}⁄V⁄◊⁄fl Æ⁄„y%»¤W J»ÊflΩ≈Êfi O⁄¡⁄W ¨fi¡¤W ∂•⁄≈¤V⁄¶¡⁄ƒfl O¤¡⁄y »⁄flMdflV⁄sÊu O⁄¡⁄V⁄ƒfl
@V⁄}⁄¿…¡⁄fl»⁄Œ⁄flo DŒ⁄| @•⁄¡⁄ Æ⁄¬—⁄¡⁄¶M•⁄ •Ê‡¡Êæ⁄fl•Êfi B¡⁄fl»⁄‚¥•⁄¬M•⁄ »⁄fl}⁄fl° —⁄ ƒ∞ »⁄flMdflV⁄sÊu O⁄¡⁄V⁄fl»¤V⁄
@•⁄¡⁄ Æ⁄¬—⁄¡⁄ »Ê‡•⁄∆WM}⁄ƒ‡ }⁄{æ⁄flfl»⁄‚¥•⁄fl GM•⁄fl »⁄flO⁄QÿVÊ  …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. C
O¤¡⁄y¶M•⁄≈Êfi »⁄flMdflV⁄sÊu ∑ÊfiV⁄́ Ê O⁄¡⁄V⁄fl»⁄‚¥¶ƒ«.

I—ÈP√fiM •⁄√»⁄ “§~VÊ ∂¡⁄ƒfl @V⁄}⁄¿…¡⁄fl»⁄ V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠ Æ⁄¬—⁄¡⁄¶M•⁄ “ fiO⁄¬—⁄ƒfl }⁄flM∑¤ —⁄»⁄flæ⁄fl
@V⁄}⁄¿…¡⁄fl»⁄‚¥•⁄¬M•⁄ I—ÈP√fiM ∑ÊfiV⁄́ Ê O⁄¡⁄V⁄fl»⁄‚¥¶ƒ«.

0°C æ⁄fl∆«¡⁄fl»⁄ ¨fi¡⁄́ ⁄fl≠ O⁄fltæ⁄flfl»¤V⁄ @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄PQM}⁄ƒ‡ I—ÈP√fiM ~ ⁄́fl≠»¤V⁄ ‘Ê̂ ⁄fl` }⁄MÆ⁄‚¥
@ ⁄́fl∫⁄»⁄ DMm¤V⁄fl»⁄‚¥•⁄fl æ⁄·¤OÊ GM∂fl•⁄PQ¡⁄fl»⁄ D}⁄°¡⁄»⁄́ ⁄fl≠ ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄fl∆.
»⁄flMdflV⁄sÊu O⁄¡⁄W 0°C ´⁄∆«¡⁄fl»⁄ ¨fi¡¤W ∂•⁄≈¤V⁄∑ÊfiP•⁄ß¡Ê ®¤¡¤◊⁄ •⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|»⁄´⁄fl≠
“ fiO⁄¬—⁄∑ÊfiOÊM•⁄‡, A•⁄fl•⁄¬M•⁄ 0°C ́ ⁄∆«¡⁄fl»⁄ ̈ fi¬ ⁄́∆« @©O⁄ DŒ⁄| @s⁄O⁄»¤W¡⁄fl»⁄‚¥•⁄fl GM∂ ̈ V⁄»⁄fl ⁄́OÊQ
»⁄flO⁄Q◊⁄fl }⁄ƒflÆ⁄∑ÊfiO⁄fl.

•⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|OÊQ —⁄M∂M©“•⁄ V⁄{}⁄ P√æÊflV⁄◊⁄ ̈ ®¤%¡⁄

V⁄{}⁄ —⁄»⁄fl—Ê¿ 1
1.5 kg }¤»⁄fl√ O⁄¡⁄V⁄ƒfl @V⁄}⁄¿…¡⁄fl»⁄ •⁄√…fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄| = mL

f

= 1.5 × 180 × 103

= 270 × 103 J

1 kg »⁄flMdflV⁄sÊu O⁄¡⁄V⁄ƒfl @V⁄}⁄¿…¡⁄fl»⁄ V⁄flÆÊ„¥°fiŒ⁄| = mL
f

= 1 × 335 × 103

= 335 × 103 J

»⁄flMdflV⁄sÊu O⁄¡⁄V⁄ƒfl ‘Ê̂ ⁄fl` DŒ⁄| ∑ÊfiO¤V⁄fl»⁄‚¥•⁄fl

V⁄{}⁄ —⁄»⁄fl—Ê¿ 2
»⁄flMdflV⁄sÊuæ⁄fl •⁄√»⁄¿¡¤Ã, m = 5 kg

L
f

= 335 × 103

O⁄¡⁄V⁄ƒfl @V⁄}⁄¿…¡⁄fl»⁄ DŒ⁄| = mL
f

= 5 × 335× 103

= 1675 × 103 J
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∫Ë}⁄À¤—⁄° X

∑¤œ∞fiO⁄¡⁄y (Vaporisation)

—¤»⁄·¤ ⁄́¿ »¤}¤»⁄¡⁄y•⁄ J}⁄°s⁄•⁄∆« JM•⁄fl •⁄√»⁄ »⁄—⁄fl°…VÊ ¨¡⁄M}⁄¡⁄»¤W DŒ⁄|»⁄́ ⁄fl≠ ¨fis⁄fl~°•⁄ß¡Ê @•⁄¡⁄

DŒ⁄|}Ê ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl »⁄fl}⁄fl° JM•⁄fl ¨¶%Œ⁄o DŒ⁄|}ÊVÊ }⁄ƒflÆ⁄‚¥»¤V⁄ @•⁄fl ∑¤œ∞fiO⁄¬—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl GM∂

AÀ⁄æ⁄fl»⁄´⁄fl≠ ^⁄^Ê%æ⁄fl »⁄fl‡ƒO⁄ ¡⁄‡Ø—⁄∑ÊfiO⁄fl. C ¨¶%Œ⁄o DŒ⁄|}Êæ⁄flfl @•⁄¡⁄ O⁄fl¶æ⁄flfl»⁄

∏M•⁄fl»¤W•ÊæÊflM•⁄‡, O⁄fl¶æ⁄flfl»⁄ ∏M•⁄fl… ⁄́∆« ∑¤Œ⁄∞»¤V⁄fl»⁄ Æ⁄√P√æÊflæ⁄flfl O⁄fl¶æ⁄flfl…OÊ GM•⁄‡

OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

n.∏.æ⁄fl∆« OÊ‡no¡⁄fl»⁄ V¤√±È 5.7 ⁄́fl≠ …ÀÊ«fiœ—⁄fl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄ ∑¤œ∞fiO⁄¡⁄y d¡⁄flV⁄fl»¤V⁄ DŒ⁄|}Êæ⁄fl∆«

∂•⁄≈¤»⁄zÊ DMm¤V⁄fl»⁄‚¥¶ƒ« GM•⁄‡ »⁄flV⁄fl O⁄Ms⁄fl’tæ⁄fl∆. ’fiVÊ “§}⁄¿M}⁄¡⁄O¤QW “ fiO⁄¬—⁄fl»⁄ DŒ⁄|»⁄‚¥

∑¤œ∞fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄| GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. Æ¤p⁄∫¤V⁄•⁄∆«  OÊ‡no¡⁄fl»⁄ Æ⁄noæ⁄fl ⁄́fl≠ …ÀÊ«fiœ“

……®⁄ •⁄√»⁄V⁄◊⁄ ∑¤œ∞fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄| ∑Êfi¡Ê ∑Êfi¡Êæ⁄·¤W•ÊæÊflM•⁄‡ ¨fi¬VÊ @~‘Ê̂ ⁄fl` ∑¤œ∞fiO⁄¡⁄y

V⁄flÆÊ„¥°fiŒ⁄| B•ÊæÊflM•⁄fl O⁄Ms⁄fl’tæ⁄fl∆.

¨fi¬ ⁄́ D ⁄́≠}⁄ ∑¤œ∞fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠ Æ⁄√æÊ‡fid ⁄́Æ⁄t“OÊ‡◊⁄flŸ»⁄ —⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’t•⁄fl

…»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ @»⁄O¤À⁄ ̈ fis⁄∑ÊfiO⁄fl. DWæ⁄flM}⁄√V⁄◊⁄∆« ̈ fi¬ ⁄́ D ⁄́≠}⁄ ∑¤œ∞fiO⁄¡⁄y V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠

Æ⁄√æÊ‡fid ⁄́Æ⁄t“OÊ‡◊⁄Ÿ≈¤W•Ê. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ »⁄fl}⁄fl° »⁄flO⁄Q◊⁄fl ‘Ê‡—⁄•¤W O⁄Ms⁄fl’t•⁄

—⁄M•⁄∫⁄%V⁄◊⁄´⁄fl≠ »⁄fl}⁄fl° …»⁄¡⁄zÊV⁄◊⁄´⁄fl≠ …e¤k´⁄Æ⁄‚¥—⁄°O⁄•⁄∆« •¤R∆—⁄∑ÊfiO⁄fl. O⁄fl¶æ⁄flfl»⁄ ¨fi¬´⁄∆«

@s⁄O⁄»¤W¡⁄fl»⁄‚¥•⁄PQM}⁄ƒ‡ ‘Ê̂ ⁄fl` DŒ⁄| @•Êfi DŒ⁄|}Êæ⁄fl∆«¡⁄fl»⁄ DWæ⁄fl∆«¡⁄fl»⁄‚¥•⁄¬M•⁄ DWøflM•⁄

DMm¤V⁄fl»⁄ —⁄fls⁄fl}⁄»⁄‚¥ ‘Ê̂ ⁄fl` ~fi»⁄√»¤•⁄fl•ÊM•⁄fl …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

Æ⁄„»⁄%e¤k ⁄́ »⁄fl}⁄fl° K¶ ⁄́ nÆ⁄∞{æ⁄fl »⁄fl‡ƒO⁄ •⁄√»⁄V⁄◊⁄ O⁄fl¶æ⁄flfl»⁄∏M•⁄fl »⁄fl}⁄fl° J}⁄°s⁄V⁄◊Ê‡◊⁄W ⁄́

—⁄M∂M®⁄»⁄́ ⁄fl≠ …»⁄¬—⁄∑ÊfiO⁄fl. J}⁄°s⁄»⁄́ ⁄fl≠ ‘Ê_`—⁄fl»¤V⁄ »⁄fl}⁄fl° OÊƒ»⁄‚¥ Æ⁄•¤¢⁄%V⁄◊⁄́ ⁄fl≠ …∆fi ⁄́VÊ‡ÿ—⁄fl»¤V⁄

¨fi¬ ⁄́ O⁄fl¶æ⁄flfl»⁄∏M•⁄fl ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl GM∂ AÀ⁄æ⁄fl »⁄flO⁄QÿVÊ •Ê‡¡Êæ⁄fl∑ÊfiO⁄fl.

ÆÊ„√Ø∆fi´È VÊ«ıÁOÊ‡fi≈È …∆fi ⁄́VÊ‡Ms⁄ ̈ fi¬ ⁄́ O⁄fl¶æ⁄flfl»⁄ ∏M•⁄fl 129°C »⁄¡ÊVÊ H¡⁄fl»⁄‚¥•ÊM•⁄‡ B•⁄¬M•¤W

1 kg •¤√»⁄yOÊQ  “ fiO⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄ DŒ⁄|»⁄‚¥1 kg À⁄fl•⁄™̈ fi¡⁄fl “ fiO⁄¬—⁄fl»⁄ DŒ⁄|PQM}⁄  29 × 4200

J ‘Ê_`¡⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄Q◊⁄fl V⁄{}⁄ P√æÊflæ⁄fl »⁄fl‡ƒO⁄ O⁄Ms⁄fl’tæ⁄fl∆. B•⁄¬M•¤W ÆÊ„√fiØ∆fi´È VÊ«ıÁOÊ‡fi≈È

—Êfi¬“•⁄ ̈ fi¡⁄́ ⁄fl≠ O⁄‡ƒMmÈV⁄◊¤W DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl GM•⁄fl …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

1 kg DWæ⁄fl∆«¡⁄fl»⁄ DŒ⁄| = mL
v

= 1 × 226 × 104 J

= 226 × 104 J

100°C ⁄́∆«¡⁄fl»⁄ ̈ fi¡⁄fl 30°C VÊ }⁄{æ⁄flfl»¤V⁄ ∏s⁄flV⁄sÊVÊ‡ÿ—⁄fl»⁄
DŒ⁄| ̂ ÊÁ}⁄́ ⁄¿•⁄ Æ⁄¬»⁄·¤y = mcθ

= 1 × 4200 × 70

= 294000 J
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DŒ⁄|

∏s⁄flV⁄sÊæ⁄·¤V⁄fl»⁄ Jlflo DŒ⁄| = mL
v
 + mcθ

= 2260000 + 294000

= 2554000 J

= 255.4 × 104 J

∑¤œ∞fi∫⁄»⁄́ ⁄

Æ¤p⁄⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ “∞¬mÈ, … ẾV⁄¡È DÆ⁄æÊ‡fiW“•⁄ Æ⁄√æÊ‡fiV⁄ »⁄fl}⁄fl° —⁄M∂M©“•⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠

DÆ⁄æÊ‡fiW“•⁄ ̂ ⁄̂ Ê%æ⁄fl A®¤¡⁄•⁄∆« Gƒ« DŒ⁄|}ÊV⁄◊⁄ƒ‡« •⁄√»⁄V⁄◊⁄fl @»⁄‚¥V⁄◊⁄ »Êflfi≈ÊΩ˝Áæ⁄fl∆« “§}⁄¿M}⁄¡⁄OÊQ

J◊⁄V¤W @¨ƒ “§~VÊ ∂•⁄≈¤V⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄Q◊⁄fl O⁄Ms⁄fl’tæ⁄fl∆.

O⁄fl¶æ⁄flfl»⁄∏M•⁄fl… ⁄́∆« d¡⁄V⁄fl»⁄ “§}⁄¿M}⁄¡⁄»⁄‚¥ ∑¤œ∞fiO⁄¡⁄y GM•⁄‡ C ‘⁄M}⁄•⁄∆«  •⁄√»⁄•⁄ G≈¤« @yflV⁄◊⁄

V⁄~ Ê̂Á}⁄́ ⁄¿»⁄‚¥ ‘Ê̂ ⁄fl`»⁄‚¥•ÊM•⁄‡ …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl. A•⁄¡Ê ∑¤œ∞fi∫⁄»⁄́ ⁄»⁄‚¥ •⁄√»⁄•⁄

»Êflfi≈ÊΩ Á̋æ⁄fl∆«  »⁄·¤}⁄√ d¡⁄V⁄fl»⁄ JM•⁄fl …•⁄¿»⁄·¤ ⁄́»¤W•Ê »⁄fl}⁄fl° G≈¤« DŒ⁄|}Êæ⁄fl∆«  B•⁄fl —⁄M∫⁄…—⁄fl»⁄‚¥•ÊM•⁄fl

OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

 “∞¬mÈ ⁄́∆« »⁄flfl◊⁄flW“•⁄ ‘⁄~°æ⁄fl ⁄́fl≠ OÊÁæ⁄fl∆« B¬“OÊ‡Ms⁄ Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ A…æ⁄·¤V⁄fl…OÊVÊ

@V⁄}⁄¿…¡⁄fl»⁄ DŒ⁄|»⁄´⁄fl≠ A Æ⁄•¤¢⁄%»⁄‚¥ Æ⁄¬—⁄¡⁄¶M•⁄⁄ “ fiO⁄¬—⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄flO⁄QÿVÊ »⁄fl´⁄•⁄lflo

»⁄·¤tOÊ‡s⁄∑ÊfiO⁄fl. ¢⁄»Ê‡%fi…flfil¡È ⁄́ ∂≈Èπ́ ⁄fl≠ “∞¬mÈ ⁄́∆« »⁄flfl◊⁄flW“•⁄ ‘⁄~°øflM•⁄ A»⁄¬“•⁄ Æ⁄√æÊ‡fiV⁄•⁄

»⁄fl‡ƒO⁄ ∑¤œ∞fi∫⁄»⁄́ ⁄ d¡⁄V⁄fl»¤V⁄ ¢⁄»Ê‡%fi…flfil¬ ⁄́∆«  DŒ⁄|}Ê O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄flO⁄Q◊⁄fl

´Ê‡fit O⁄Ms⁄fl’tæ⁄fl∆. ¨}⁄¿ffi»⁄´⁄•⁄∆« ∑¤œ∞fi∫⁄»⁄´⁄»⁄‚¥ Æ⁄√æÊ‡fid´⁄OÊQ ∂¡⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄´⁄fl≠

O⁄Ms⁄fl’tæ⁄flƒfl »⁄fl}⁄fl° …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

»⁄fl{|́ ⁄ Æ¤}Ê√æ⁄fl∆«¡⁄fl»⁄ —⁄‡O⁄–=Ω ¡⁄M®⁄¥√V⁄◊⁄ »⁄fl‡ƒO⁄ ¨fi¡⁄fl Æ¤}Ê√æ⁄fl ‘Ê‡¡⁄∫¤V⁄OÊQ }⁄ƒflÆ⁄‚¥»⁄‚¥•⁄fl »⁄fl}⁄fl°

∑¤œ∞fi∫⁄»⁄´⁄OÊQ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl. ∑¤œ∞fi∫⁄»⁄´⁄OÊQ @V⁄}⁄¿…¡⁄fl»⁄ DŒ⁄|»⁄´⁄fl≠ »⁄fl{|´⁄ Æ¤}Ê√øflM•⁄

“ fiO⁄¬—⁄fl»⁄‚¥•⁄¬M•⁄ @•⁄¡⁄∆« B¬“•⁄ ̈ fi¡⁄fl }⁄MÆ¤W¡⁄fl»⁄‚¥•⁄fl GM•⁄fl …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

∑Ê»⁄¡⁄fl~°¡⁄fl»⁄ »⁄¿P° ±¤¿¨ ⁄́ OÊ◊⁄VÊ O⁄flÿ}⁄flOÊ‡◊⁄flŸ»¤V⁄ J•Êß OÊÁæ⁄fl ⁄́fl≠ ∏fi—⁄fl»¤V⁄ ∑¤œ∞fi∫⁄»⁄́ ⁄OÊQ @V⁄}⁄¿…¡⁄fl»⁄

DŒ⁄|»⁄́ ⁄fl≠ À⁄¬fi¡⁄¶M•⁄ “ fiO⁄¬—⁄fl»⁄‚¥•⁄¬M•⁄  }⁄MÆ⁄‚¥ @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄fl.

»¤}¤»⁄¡⁄y•⁄ DŒ⁄|}Ê, V¤ÿ, »¤}¤»⁄¡⁄y•⁄∆«¡⁄fl»⁄ ̈ fi¡¤…æ⁄fl Æ⁄√»⁄·¤y, »Êflfi≈ÊΩ˝Á …“°fiy% B}¤¿¶V⁄◊⁄fl

∑¤œ∞fi∫⁄»⁄́ ⁄•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄ ∏fi¡⁄fl»⁄ Y⁄lO⁄V⁄◊¤W»Ê GM•⁄fl @V⁄}⁄¿…¡⁄fl»⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄́ ⁄fl≠ ̈ fit ̂ ⁄̂ Ê%æ⁄fl

»⁄fl‡ƒO⁄ OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl.
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∫Ë}⁄À¤—⁄° X

e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ
K¶ ⁄́ nÆ⁄∞{æ⁄fl ⁄́fl≠, e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊVÊ —⁄M∂M©“•⁄ Æ⁄~√O¤ »¤}Ê%V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl
Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ —⁄‡ ⁄̂O⁄V⁄◊⁄ —⁄‘¤æ⁄fl¶M•⁄ ⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊæ⁄flfl
DMlfl»⁄·¤s⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄fl …e¤k ⁄́Æ⁄‚¥—⁄°O⁄•⁄∆« •¤R∆—⁄∆.

‘⁄“¡⁄fl»⁄fl Ế @¨ƒV⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄‡ B»⁄‚¥V⁄◊⁄ ‘Ê̂ ⁄̀◊⁄»⁄‚¥ ∫⁄‡…flæ⁄fl »Êflfi≈ÊΩ Á̋ »⁄fl}⁄fl° »¤}¤»⁄¡⁄y•⁄ DŒ⁄|}Êæ⁄fl
‘Ê̂ ⁄̀◊⁄OÊQ O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl. B•⁄fl»Êfi e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. ∫⁄‡…flæ⁄fl
»Êflfi≈ÊΩ˝Áæ⁄fl∆« ‘⁄“¡⁄fl»⁄fl Ế @¨ƒV⁄◊⁄fl DMm¤V⁄fl»⁄ …®¤ ⁄́V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥ »⁄fl}⁄fl° B»⁄‚¥V⁄◊⁄ ‘Ê̂ ⁄̀◊⁄»⁄́ ⁄fl≠
æ⁄·¤»⁄ ¬fi~æ⁄fl∆«  O⁄t»Êfl»⁄·¤s⁄∂‘⁄fl•⁄fl GM•⁄fl ⁄̂̂ Ê% ⁄́sÊ—⁄∑ÊfiO⁄fl. e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊæ⁄flfl
DMlfl»⁄·¤s⁄fl»⁄ Æ⁄¬—⁄¡⁄ ‘¤¨æ⁄fl O⁄fl¬}⁄fl O¤«“´⁄∆« ^⁄^Ê% ´⁄sÊ“ e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊæ⁄fl´⁄fl≠
—¤®⁄¥¿»¤•⁄Œ⁄flo O⁄t»Êfl»⁄·¤s⁄fl»⁄ ^⁄lfl»⁄nOÊV⁄◊⁄∆« ∫¤V⁄»⁄’—⁄fl»⁄ »⁄fl}⁄fl° —⁄»⁄·¤d»⁄´⁄fl≠ @•⁄O¤QW
e¤V⁄‰~VÊ‡ÿ—⁄fl»⁄ Æ⁄√ Ê̂‡fi•⁄́ Êæ⁄flfl »⁄flO⁄QÿVÊ }⁄¡⁄V⁄~øflM•⁄≈Êfi •Ê‡¡Êæ⁄fl∑ÊfiO⁄fl.

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy GM∂ ∫¤V⁄•⁄ Æ⁄√ÀÊ≠V⁄ÿVÊ⁄ D}⁄°¡⁄

1 a) C =
5

9
 (F - 32)

=
5

9
 (491.67 - 32)

=
5

9
 × 459.67

= 255.372oC

b) OÊ∆ ´È DŒ⁄|}Ê = 673 K

—Ê≈ÈŒ⁄¿—È DŒ⁄|}Ê = T - 273

= 673 - 273

= 400oC

2 a) D ⁄́≠}⁄ …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿%

b) ¨fi¬ ⁄́ O⁄fl¶æ⁄flfl»⁄∏M•⁄fl 129oC AW ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl. A•⁄¬M•⁄ ‘Ê̂ ⁄fl` DŒ⁄|»⁄́ ⁄fl≠ “ fiO⁄¬“•⁄¡Ê

»⁄·¤}⁄√ O⁄fl¶æ⁄flfl»⁄∏M•⁄fl…VÊ }⁄ƒflÆ⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

ÆÊ„√Ø∆fi´ÈVÊ«ıÁOÊ‡fi≈È —Êfi¬—⁄fl»¤V⁄ ̈ fi¬ ⁄́ Y⁄̈ fiO⁄¡⁄y∏M•⁄fl O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄¬M•⁄ @•⁄fl

-37oC DŒ⁄|}Êæ⁄fl∆«  Y⁄¨fiO⁄¬—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. A•⁄fl•⁄¬M•⁄ ÀÊÁ}⁄¿¡¤Œ⁄oÒV⁄◊⁄∆«  »¤‘⁄´⁄V⁄◊⁄

¡ÊfitæÊflfil¡ÈV⁄◊⁄∆« O⁄‡ƒMmÈ Y⁄́ ⁄¡⁄‡Æ⁄OÊQ ∂¡⁄fl»⁄‚¥¶ƒ«.

3) ∑¤œ∞fi∫⁄»⁄́ ⁄¶M•¤W }⁄MÆ⁄‚¥ @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄fl GM∂ …ÀÊfiŒ⁄}Ê.

4) ‘ÊfiÿOÊ —⁄¬æ⁄·¤W•Ê. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄ Æ⁄‚¥l 79¡⁄∆« …»⁄¡⁄zÊ ̈ fis⁄≈¤W•Ê.
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OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ Æ⁄noæ⁄fl ⁄́fl≠ Æ⁄„~%VÊ‡ÿ“¬.

»⁄OÈ%ÃfimÈ 1

..........................................

˛ 196

..........................................

—Ê≈ÈŒ⁄¿—È ±Êfi¡⁄́ È’fimÈ OÊ∆ ́ È
—ÊQfi≈È ⁄́∆« (°C) —ÊQfi≈È ⁄́∆«  (°F) —ÊQfi≈È ⁄́∆«  (K)

32

..........................................

..........................................

..........................................

..........................................

115

DŒ⁄|}Ê

5) a) J•Êß∂mÊoæ⁄fl ⁄́fl≠ »⁄fls⁄_ B¬—⁄fl»⁄‚¥•⁄PQM}⁄ƒ‡ ∏t“ B¬“•⁄¡Ê ∑ÊfiV⁄́ Ê JyV⁄fl»⁄‚¥•⁄fl.

b)   J•Êß ́ Êƒ»⁄‚¥ ±¤¿¨ ⁄́ V¤ÿVÊ ∑ÊfiV⁄´Ê JyV⁄fl»⁄‚¥•⁄fl.

6) 0oC ∆«¡⁄fl»⁄ I—È }⁄flMs⁄flV⁄◊⁄ ⁄́s⁄fl»Ê B¬“•⁄¡Ê

I—È O⁄¡⁄V⁄ƒfl @V⁄}⁄¿»¤•⁄ V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠ Æ¤¨fiæ⁄flV⁄ÿM•⁄ “ fiO⁄¬—⁄fl»⁄‚¥•⁄¬M•⁄ @»⁄‚¥V⁄◊⁄fl ∑ÊfiV⁄́ Ê
}⁄{æ⁄flfl}⁄°»Ê. }⁄y|W ⁄́ ¨fi¬VÊ V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠ “ fiO⁄¬—⁄∑ÊfiO¤•⁄ @V⁄}⁄¿…ƒ«•⁄ O¤¡⁄y }⁄y|W ⁄́
¨fi¬VÊ ̈ fi¬ ⁄́∆«¬“•⁄ Æ¤¨fiæ⁄fl»⁄‚¥ ∑ÊfiV⁄́ Ê }⁄{æ⁄flfl»⁄‚¥¶ƒ«.

DŒ⁄|•⁄ Æ⁄¬»⁄·¤y = mcθ + mL
f

= 2 × 4200 × 20 + 2 × 335 × 103

= 168000 + 670 × 103J

= 838 × 103 J
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∫Ë}⁄À¤—⁄° X

……®⁄ DŒ⁄|}ÊV⁄◊⁄∆« G¢⁄́ Ê‡fi≈È ⁄́ “§~V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄fl»⁄ V¤√±⁄́ ⁄fl≠ OÊ◊⁄VÊ OÊ‡s⁄≈¤W•Ê. V¤√±È ⁄́fl≠
…ÀÊ«fiœ“ OÊ‡no¡⁄fl»⁄ Æ⁄√ÀÊ≠V⁄ÿVÊ D}⁄°¡⁄ O⁄Ms⁄fl’tøfl¬.

1) A øflM•⁄ B æ⁄fl»⁄¡ÊVÊ Æ⁄•¤¢⁄%•⁄ “§~ æ⁄·¤»⁄‚¥•⁄fl?

2) C Æ⁄•¤¢⁄%•⁄ O⁄fl¶æ⁄flfl»⁄∏M•⁄fl GŒ⁄flo?

3) V¤√≤ ⁄́∆« Æ⁄•¤¢⁄%•⁄ Y⁄́ ⁄“§~æ⁄fl ⁄́fl≠ —⁄‡_—⁄fl»⁄ ∫¤V⁄ æ⁄·¤»⁄‚¥•⁄fl?

4) C Æ⁄•¤¢⁄%•⁄ Y⁄̈ fiO⁄¡⁄y ∏M•⁄fl GŒ⁄flo?

5) Æ⁄•¤¢⁄%»⁄‚¥ Æ⁄„~%æ⁄·¤W @¨ƒ “§~øflM•⁄ •⁄√»⁄“§~VÊ ∂•⁄≈¤V⁄ƒfl }ÊVÊ•⁄flOÊ‡Ms⁄
—⁄»⁄flæ⁄fl GŒ⁄flo?

6) V¤√≤ ⁄́∆« D øflM•⁄ E »⁄¡ÊW ⁄́ ∫¤V⁄•⁄ DŒ⁄|}Êæ⁄fl∆« »⁄¿}¤¿—⁄ DMm¤V⁄¶¡⁄ƒfl
O¤¡⁄y»Êfi ⁄́fl?

»⁄OÈ%ÃfimÈ 2

0 5 10 15 20 25 30 35 40 45 50

450

400

350

300

250

200

150

100

50

159

152

—⁄»⁄flæ⁄fl (¨…flŒ⁄•⁄∆«)

A

B C

D E

F

D
Œ
⁄|}Ê 

(O
Ê∆
 ´
È 

—ÊQ
fi∆

⁄́∆
«)



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123

145

DŒ⁄|

O⁄√»⁄fl —⁄‡ ⁄̂O⁄ ‘Ë•⁄fl @ƒ«
—⁄MSÊ¿

1. Æ⁄•¤¢⁄%V⁄◊⁄ @yflV⁄ÿVÊ V⁄~ Ê̂Á}⁄́ ⁄¿…•ÊæÊflM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
2. DŒ⁄| »⁄fl}⁄fl° DŒ⁄|}ÊV⁄◊⁄ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl, @»⁄‚¥V⁄◊⁄ æ⁄fl‡¨mÈV⁄◊⁄́ ⁄fl≠

∂¡Êæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
3. …ª ⁄́≠ —ÊQfiƒflV⁄◊⁄∆«¡⁄fl»⁄ DŒ⁄|}ÊV⁄◊⁄́ ⁄fl≠ V⁄{}⁄ P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ Æ⁄¡⁄—⁄∞¡⁄

∂•⁄≈¤øfl“ ∂¡Êæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
4. Æ⁄•¤¢ ⁄%» ⁄´ ⁄ fl ≠  JM•⁄fl “ §~} ⁄øflM•⁄ B´ Ê‡≠M• ⁄fl “ §~V Ê

∂•⁄≈¤øfl—⁄∂‘⁄fl•ÊM•⁄fl Æ¤√æÊ‡fiWO⁄»¤W ̈ ¡⁄‡Ø—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
5. ¢⁄»Ê‡%fi…flfil¡⁄́ ⁄fl≠  DÆ⁄æÊ‡fiW“ DŒ⁄|}Êæ⁄fl ⁄́fl≠ @◊Ê•⁄fl ∂¡Êæ⁄flƒfl

—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
6. …ÃŒ⁄oÀ¤R —¤»⁄fl¢⁄¥¿%, V⁄flÆÊ„¥°fiŒ⁄| B»⁄‚¥V⁄◊⁄fl H´ÊM•⁄fl …»⁄¬—⁄ƒfl

—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
7. ∑¤œ∞fi∫⁄»⁄́ ⁄ d¡⁄V⁄fl»¤V⁄ }⁄MÆ⁄‚¥ DMm¤V⁄fl»⁄‚¥•⁄fl æ⁄·¤OÊM•⁄‡ ̈ }⁄¿ffi»⁄́ ⁄•⁄∆«

∑¤œ∞fi∫⁄»⁄́ ⁄ Æ⁄√æÊ‡fid ⁄́»¤V⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊÊM•⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

8. e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ H´ÊM•⁄‡ @•⁄PQ¡⁄fl»⁄ O¤¡⁄yV⁄◊Êfi´ÊM•⁄‡
~ÿ•⁄flOÊ‡Ms⁄fl  Æ⁄¬‘¤¡⁄ …®¤ ⁄́V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123

146

∫Ë}⁄À¤—⁄° X

@®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
 O⁄√.—⁄M —⁄‡ ⁄̂O⁄ D}⁄°»⁄fl —¤®¤¡⁄y D}⁄°»⁄flÆ⁄t—⁄

∑ÊfiO¤•⁄fl•⁄fl

1. DŒ⁄| »⁄fl}⁄fl ° DŒ⁄|}ÊV⁄◊Ê‡◊⁄W´⁄ »⁄¿}¤¿—⁄»⁄´⁄fl≠
~ÿ•⁄flOÊ‡Ms⁄fl ∂¡Êæ⁄flƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

2. DŒ⁄|}Êæ⁄fl ……®⁄ æ⁄fl‡¨mÈV⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄‡
V⁄{}⁄ P√æÊflV⁄◊⁄ »⁄fl‡ƒO⁄ JM•⁄fl æ⁄fl‡¨mÈ¨M•⁄
B´Ê‡≠M•⁄fl æ⁄fl‡¨mÈVÊ  ∂•⁄≈¤øfl—⁄fl»⁄‚¥•⁄fl
‘ÊfiVÊM•⁄fl …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

3. À¤R—¤»⁄fl¢⁄¥¿%, …ÃŒ⁄oÀ¤R—¤»⁄fl¢⁄¥¿% B»⁄‚¥V⁄◊Ê‡
◊⁄W´⁄ »⁄¿}¤¿»Êfi´ÊM•⁄‡ ¨fi¬´⁄ D´⁄≠}⁄ …ÃŒ⁄oÀ¤
R—¤»⁄fl¢⁄¥¿%»⁄́ ⁄fl≠ ̈ }⁄¿ffi»⁄́ ⁄•⁄∆« Æ⁄√æÊ‡fid ⁄́Æ⁄t
—⁄fl» ⁄ ‚ ¥• ⁄fl ‘ÊfiV ÊM•⁄‡ …»⁄¬—⁄ƒfl »⁄flO ⁄ QÿV Ê
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

4. “§}⁄¿M}⁄¡⁄ —⁄»⁄flæ⁄fl•⁄∆« “ fiO⁄¬—⁄fl»⁄ DŒ⁄|^ÊÁ}⁄´⁄¿•⁄
Æ⁄¬»⁄·¤y»⁄‚¥  V⁄flÆÊ„¥°fiŒ⁄| GM•⁄‡ V⁄flÆÊ„¥°fiŒ⁄|»⁄́ ⁄fl≠
“ fiO⁄¬—⁄fl»⁄ —⁄»⁄flæ⁄fl•⁄∆« DŒ⁄|}Êæ⁄fl »⁄¿}¤¿—⁄»⁄‚¥Mm¤
V ⁄ fl» ⁄ ‚ ¥¶ƒ « GM•⁄‡ …»⁄¬— ⁄ƒfl » ⁄ flO ⁄ QÿV Ê
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

5. •⁄√…fiO⁄¡⁄y∏M•⁄fl, Y⁄̈ fiO⁄¡⁄y∏M•⁄fl, ∑¤œ∞fi∫⁄»⁄́ ⁄,
O⁄fl¶æ⁄flfl»⁄∏M•⁄fl, V⁄flÆÊ„¥°fiŒ⁄| B}¤¿¶ DŒ⁄|OÊQ
— ⁄M∂M©“•⁄ Y⁄lO ⁄V ⁄◊ ⁄´ ⁄ fl ≠  …»⁄¬— ⁄ƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

6. e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊ, @•⁄PQ¡⁄fl»⁄ O¤¡⁄yV⁄◊⁄fl,
@•⁄fl DMlfl»⁄·¤s⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄fl, Æ⁄¬‘¤¡⁄ …®¤
´⁄V⁄◊⁄fl »⁄flO⁄QÿVÊ »⁄fl´⁄•⁄lflo »⁄·¤tOÊ‡◊⁄ Ÿƒfl
—¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.



∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

»Ê‡s⁄‡¿≈È 1 (Øfi¬æ⁄flsÈ 4)
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OÊMÆ⁄‚¥ (VIBGYOR) ≤ƒ»ÊflMmÈ ≈¤¿MÆÈ »⁄fl}⁄fl° mÊ‡fi^È% DÆ⁄æÊ‡fiW“•⁄ Æ⁄√æÊ‡fiV⁄¶M•⁄ •Ê‡¡Êæ⁄flfl»⁄
»⁄y%Æ⁄lƒ•⁄ ∂y|V⁄◊⁄fl —⁄‡æ⁄fl%Æ⁄√O¤À⁄¶M•⁄ •Ê‡¡Êæ⁄flfl»⁄ »⁄y%Æ⁄lƒ•⁄ ∂y|V⁄◊⁄‡ —⁄»⁄·¤ ⁄́»ÊM•⁄fl
—⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl. »⁄y%Æ⁄lƒ•⁄ ∂y|V⁄◊⁄́ ⁄fl≠ ÆÊÁMmÈ »⁄·¤t Æ⁄√•⁄Ã%—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl.

»⁄y%…∫⁄d Ế GM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄fl»¤V⁄ ∂y|V⁄ÿVÊ DMm¤V⁄fl»⁄ ∑¤V⁄fl…OÊ »⁄fl}⁄fl°
}⁄¡⁄MV⁄•⁄‡¡⁄»⁄́ ⁄fl≠ ̂ ⁄̂ Ê% »⁄·¤s⁄∑ÊfiO⁄fl. }⁄¡⁄MV⁄•⁄‡¡⁄ »⁄fl}⁄fl° ∑¤V⁄fl…OÊV⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ
—⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl. ‘¤VÊæÊflfi }⁄¡⁄MV⁄•⁄‡¡⁄•⁄ »⁄¿}¤¿—⁄O⁄Q ⁄́fl—¤¡⁄»¤W  @—⁄MS¤¿}⁄ ∂y|V⁄ÿ»ÊæÊflM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠
}⁄¡⁄V⁄~æ⁄fl∆«  ̂ ⁄̂ Ê%VÊ‡◊⁄Æ⁄t—⁄∑ÊfiO⁄fl.

»⁄y%…∫⁄d Ếæ⁄fl —⁄M•⁄∫⁄%•⁄∆« ́ Êfi¡⁄◊Ê∂y|•⁄ ∑Ê◊⁄O⁄fl @~‘Ê̂ ⁄fl` ∑¤V⁄fl…OÊVÊ‡◊⁄V¤V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° OÊMÆ⁄‚¥∑Ê◊⁄O⁄fl
O⁄t»Êfl ∑¤V⁄fl…OÊVÊ‡◊⁄V¤V⁄fl»⁄‚¥•⁄fl.

Æ⁄noæ⁄fl ⁄́fl≠ …ÀÊ«fiœ“ }⁄¡⁄MV⁄•⁄‡¡⁄ ‘Ê_`¡⁄fl»⁄ ∂y| »⁄fl}⁄fl° @•⁄OÊQ DMm¤V⁄fl»⁄ ∑¤V⁄fl…OÊæ⁄fl ⁄́fl≠ •¤R∆—⁄∆.
@•Êfi ¬fi~ }⁄¡⁄MV⁄•⁄‡¡⁄ O⁄t»Êfløfl¡⁄fl»⁄ ∂y|OÊQ DMm¤V⁄fl»⁄ ∑¤V⁄fl…OÊæ⁄fl ⁄́‡≠ ~ÿ•⁄flOÊ‡◊⁄Ÿ∆. B•⁄¬M•⁄
}⁄¡⁄MV⁄•⁄‡¡⁄ O⁄t»Êfløfl¡⁄fl»⁄ ∂y|V⁄ÿVÊ ∑¤V⁄fl…OÊ ‘Ê_`¡⁄fl»⁄‚¥•ÊM•⁄fl »⁄fl ⁄́•⁄m¤oV⁄∑ÊfiO⁄fl. »⁄y%…∫⁄d Ế
—⁄M∫⁄…—⁄fl»⁄ B}⁄¡⁄ —⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠ O⁄‡s¤ ̂ ⁄̂ Ê%VÊ‡◊⁄Æ⁄t—⁄∑ÊfiO⁄fl.

æ⁄fl‡¨mÈ´ÊsÊVÊ

»Ê‡s⁄‡¿≈È 1
∑Ê◊⁄P ⁄́ »⁄y%…∫⁄d Ế —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

»¤æ⁄flfl…¨M•⁄ »⁄·¤®⁄¥¿»⁄flOÊQ Æ⁄√»ÊfiÃ—⁄fl»⁄ ∏ÿ ∑Ê◊⁄P ⁄́ P¡⁄yV⁄◊⁄ Æ⁄¢⁄»⁄́ ⁄fl≠ _}⁄√•⁄∆« }Ê‡fi¬—⁄≈¤W•Ê.

1. »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄  —⁄M ⁄̂¬—⁄fl»⁄ ∏ÿ ∑Ê◊⁄P ⁄́ G≈¤« Y⁄lO⁄ ∂y|V⁄ÿV⁄‡ »ÊfiV⁄ —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl

(Co). A•⁄¡Ê Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄ ∂y|O⁄‡Q …ª ⁄́≠ }⁄¡⁄MV⁄•⁄‡¡⁄ »⁄fl}⁄fl° A»⁄}¤%MO⁄…•Ê. JM•⁄fl

Y⁄lO⁄∂y| »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ —⁄M ⁄̂¬—⁄fl»¤V⁄ @•⁄¡⁄ A»⁄}¤%MO⁄ f
o
 »⁄fl}⁄fl° }⁄¡⁄MV⁄•⁄‡¡⁄ λ

o

GM¶¡⁄∆. AV⁄  Co= f
o
 λ

o
 GM•⁄fl ƒª—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° f

o
 λ

o 
 …ª ⁄́≠»¤W•⁄ß¡⁄‡ »¤æ⁄flfl… ⁄́∆« G≈¤«

Y⁄lO⁄∂y|V⁄ÿV⁄‡ —⁄»⁄·¤ ⁄́ »ÊfiV⁄…¡⁄fl»⁄‚¥•⁄fl.

2. »⁄·¤®⁄¥¿»⁄fl»⁄́ ⁄fl≠ Æ⁄√»ÊfiÃ—⁄fl»⁄ ∏ÿ ∑Ê◊⁄O⁄fl Y⁄lO⁄∂y|V⁄◊¤W …∫⁄f—⁄ƒ∞s⁄fl»⁄‚¥•⁄fl. AV⁄ƒ‡ Æ⁄√~æÊ‡M•⁄fl

Y⁄lO⁄∂y|•⁄ A»⁄}¤%MO⁄ ∂•⁄≈¤V⁄fl»⁄‚¥¶ƒ«. »¤æ⁄flfl… ⁄́∆«  »⁄fl}⁄fl° »⁄·¤®⁄¥¿»⁄fl•⁄∆«  JM•⁄fl Y⁄lO⁄∂y|•⁄

A»⁄}¤%MO⁄ —⁄»⁄·¤ ⁄́»¤W¡⁄fl»⁄‚¥•⁄fl. JM•⁄fl Y⁄lO⁄∂y|•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄ »⁄fl}⁄fl° »ÊfiV⁄»⁄‚¥ »¤æ⁄flfl ‘¤V⁄‡

»⁄·¤®⁄¥¿»⁄flV⁄◊⁄∆« …ª ⁄́≠»¤W¡⁄fl»⁄‚¥•⁄fl. D•¤‘⁄¡⁄zÊVÊ ‘⁄◊⁄¶ ∑Ê◊⁄PVÊ, »Êflfi≈Ê —⁄‡_“•⁄ Y⁄lO⁄V⁄◊Ê‡◊⁄W¡⁄fl»⁄

—⁄M∂M®⁄»⁄́ ⁄fl≠ Æ⁄noæ⁄fl∆« OÊ‡s⁄≈¤W•Ê.

∑Ê◊⁄O⁄fl, ‘⁄◊⁄¶

∫Ë~O⁄ V⁄flyV⁄◊⁄fl »¤æ⁄flfl… ⁄́∆« »⁄·¤®⁄¥¿»⁄fl•⁄∆« Æ⁄¡⁄—⁄∞¡⁄ —⁄M∂M®⁄

}⁄¡⁄MV⁄•⁄‡¡⁄ λ
o

λ
oλ

µ
λ

=

»ÊfiV⁄ Co C
oC

C
µ=

A»⁄}¤%MO⁄  f
o
 = 

o

o

C

λ
 f = 

C

λ
f = f

o

C }⁄}⁄ »⁄‚¥ Dÿ•⁄ ∂y|V⁄ÿV⁄‡ @ ⁄́ æ⁄fl»¤V⁄fl»⁄‚¥•⁄fl.

´Êfi¡⁄◊Ê ¨fiƒ
OÊMÆ⁄‚¥

»¤æ⁄flfl
»⁄·¤®⁄¥¿»⁄fl
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∫Ë}⁄À¤—⁄° X

O¤»⁄fl ⁄́∏ƒfl«
O¤»⁄fl ⁄́∏ƒfl« GM∂ AÀ⁄æ⁄fl …¨»⁄flæ⁄fl »⁄·¤s⁄ƒfl A¡⁄Mª—⁄fl»⁄‚¥•⁄¡⁄ »Ê‡•⁄ƒfl ∑¤æ⁄fl∆« ̈ fi¡⁄́ ⁄fl≠ }⁄flM∏“
—Ê∞Òfi »⁄·¤s⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl »⁄·¤t•⁄¡Ê D}⁄°»⁄fl. B•⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl »⁄fl Ếæ⁄fl∆«  »⁄·¤t ́ Ê‡fit
∂¡⁄∆. @»⁄¡⁄ @ ⁄́fl∫⁄»⁄»⁄́ ⁄fl≠ …»⁄¬—⁄∆. G≈¤« ¶O⁄flQV⁄ÿV⁄‡ ¨fi¡⁄́ ⁄fl≠ —Ê∞Òfi »⁄·¤s⁄ƒfl ‘Êfiÿ¡⁄∑ÊfiO⁄fl. ∂ÿO⁄
}⁄¡⁄V⁄~æ⁄fl∆« ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ ́ ⁄sÊ—⁄∑ÊfiO⁄fl.

⁄̂̂ ¤% —⁄‡ ⁄̂O⁄V⁄◊⁄fl :

$ ∑ÊÿVÊX O¤»⁄fl ⁄́∏ƒfl« G∆« O¤{—⁄fl»⁄‚¥•⁄fl?

$ —⁄‡æ⁄fl%¨VÊ @ª»⁄flflR»¤W ̈ M}⁄fl ̈ fi¡⁄́ ⁄fl≠ —Ê∞Òfi »⁄·¤t•¤V⁄ O¤»⁄fl ⁄́∏ƒfl« O¤{“}Ê‡fi?

$ ¨fi»⁄‚¥ O⁄Ms⁄ O¤»⁄fl ⁄́∏∆«́ ⁄∆«  æ⁄·¤»⁄ ∂y|V⁄ÿ•⁄ß»⁄‚¥?

$ »Êflfi≈¤ºV⁄•⁄ ∂y| æ⁄·¤»⁄‚¥•¤W}⁄fl°?

$ OÊ◊⁄∫¤V⁄•⁄ ∂y| æ⁄·¤»⁄‚¥•¤W}⁄fl°?

$ ∑Ê◊⁄P ⁄́ »⁄y%…∫⁄d Ế æ⁄·¤»⁄ »⁄·¤®⁄¥¿»⁄fl•⁄∆«  —⁄M∫⁄…“}⁄fl?

∏“∆¡⁄fl»¤V⁄, —⁄‡æ⁄fl% ⁄́ P¡⁄yV⁄◊⁄fl K¡Êæ⁄·¤W Æ⁄}⁄́ ⁄»¤V⁄fl»⁄ —⁄M•⁄∫⁄%V⁄◊⁄∆«  æ⁄·¤»⁄ ¶PQVÊ ~¡⁄flW
¨M}⁄fl ∑¤øfløflM•⁄ ̈ fi¡⁄́ ⁄fl≠ —Ê∞Òfi »⁄·¤t•⁄¡⁄‡ O¤»⁄fl ⁄́∏ƒ«́ ⁄fl≠ O¤y∂‘⁄fl•⁄fl. ̈ fi¬ ⁄́ ‘⁄̈ V⁄◊⁄∆« —⁄‡æ⁄fl% ⁄́
P¡⁄yV⁄ÿVÊ DMm¤V⁄fl»⁄ »⁄y% …∫⁄d Ếæ⁄flfl B•⁄OÊQ O¤¡⁄y»¤W•Ê. —⁄‡æ⁄fl% ⁄́ P¡⁄y Æ⁄}⁄́ ⁄»¤V⁄fl»⁄
¶O⁄flQ »⁄fl}⁄fl° ̈ fi¡⁄́ ⁄fl≠ —Ê∞Òfi »⁄·¤s⁄fl»⁄ »⁄¿P° ́ Ê‡fis⁄fl»⁄ ¶PQVÊ @ ⁄́fl—¤¡⁄»¤W O¤»⁄fl ⁄́∏ƒfl« O¤{—⁄fl»⁄  ¶O⁄flQ
∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê —¤ ∫¤…O⁄ O¤»⁄fl ⁄́∏ƒfl«  AO¤À⁄•⁄∆«  ∑ÊÿVÊX @¢⁄»¤ —⁄MeÊæ⁄fl ‘Ê‡~°́ ⁄∆«
O¤{—⁄fl»⁄‚¥•⁄fl. O¤»⁄fl ⁄́∏ƒfl« O¤{—⁄fl»⁄ …¡⁄fl•⁄™ ¶PQ ⁄́∆« —⁄‡æ⁄fl%¨¡⁄fl»⁄́ ⁄fl. O¤»⁄fl ⁄́∏∆«́ ⁄∆« Ếfi¡⁄◊Ê
OÊ◊⁄∫¤V⁄•⁄ƒ‡«, OÊMÆ⁄‚¥ »Êflfi≈¤ºV⁄•⁄ƒ‡« O¤{—⁄fl»⁄‚¥•⁄fl.

B•⁄¡⁄ A®¤¡⁄•⁄∆« O¤»⁄fl ⁄́∏ƒfl«  ∑ÊÿVÊX Æ⁄Ã`»⁄fl ¶PQ ⁄́∆«æ⁄fl‡, —⁄MeÊ Æ⁄„»⁄%¶PQ ⁄́∆«æ⁄fl‡ O¤{—⁄fl»⁄‚¥•⁄fl
GM∂ ̈ V⁄»⁄fl ⁄́OÊQ »⁄flO⁄Q◊⁄fl }⁄ƒflÆ⁄ƒfl @V⁄}⁄¿»¤•⁄ ¬fi~æ⁄fl∆« @®¤¿Æ⁄O⁄́ ⁄fl ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ »⁄flflM•⁄fl»⁄¬—⁄∑ÊfiO⁄fl.

O¤»⁄fl ⁄́∏ƒfl« DMm¤V⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« ∑Ê◊⁄P ⁄́ P¡⁄y»⁄‚¥ ̈ fi¬ ⁄́ ‘⁄̈ æ⁄fl »⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»¤V⁄
G¡⁄s⁄fl ∑¤¬ »⁄P√fi∫⁄»⁄́ ⁄OÊQ »⁄fl}⁄fl° JM•⁄fl ∑¤¬ AM}⁄¬O⁄ Æ⁄√~±⁄ƒ ⁄́OÊQ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl.

∑Ê◊⁄O⁄fl JM•⁄fl ̈ fi¬ ⁄́ ‘⁄̈ æ⁄fl∆« »⁄y%…∫⁄d ẾVÊ J◊⁄V¤V⁄fl»¤V⁄ ́ Êfi¡⁄◊Ê ∂y| »Êflfi≈¤ºV⁄•⁄∆« »⁄fl}⁄fl° OÊMÆ⁄‚¥
∂y| OÊ◊⁄∫¤V⁄•⁄∆« ∂¡⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê O¤»⁄fl ⁄́∏∆«́ ⁄∆«  OÊMÆ⁄‚¥∂y| »Êflfi≈¤ºV⁄•⁄∆« »⁄fl}⁄fl° ́ Êfi¡⁄◊Ê∂y| OÊ◊⁄∫¤V⁄•⁄∆«
O¤{—⁄fl»⁄‚¥•⁄fl. B•⁄fl ‘ÊfiVÊ —⁄M∫⁄…—⁄fl»⁄‚¥•⁄fl GM∂fl•⁄́ ⁄fl≠ •⁄‰œo¡ÊfiSÊæÊ‡M¶W¡⁄fl»⁄ OÊ‡fi ⁄́•⁄ @◊⁄}ÊVÊ —⁄M∂M©“
}⁄¡⁄V⁄~æ⁄fl∆« ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ ́ ⁄sÊ—⁄∑ÊfiO⁄fl.

∂‘⁄◊⁄ G}⁄°¡⁄¶M•⁄ @¢⁄»¤ …»⁄·¤ ⁄́¶M•⁄ Ế‡fis⁄fl»¤V⁄ ¨¬fiP–—⁄fl»⁄ »⁄¿P°æ⁄fl •⁄‰œo¡ÊfiSÊøflM•⁄ 42.7o

OÊ‡fi ⁄́•⁄∆« »Êflfi≈¤ºV⁄O⁄‡Q, OÊ◊⁄∫¤V⁄O⁄‡Q, ∂¶V⁄ÿV⁄‡ Ế‡fis⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄¬M•⁄ O¤»⁄fl ⁄́∏ƒfl«
»⁄‰}¤°O⁄‰~æ⁄fl∆« O¤{—⁄fl»⁄‚¥•⁄fl. ∫⁄‡…flæ⁄fl∆« ¨M}⁄fl ´Ê‡fis⁄fl»⁄ »⁄¿P°VÊ 42.7o OÊ◊⁄∫¤V⁄OÊQ ´Ê‡fis⁄ƒfl
—¤®⁄¥¿»¤V⁄¶¡⁄fl»⁄‚¥•⁄¬M•⁄ O¤»⁄fl ⁄́∏ƒfl« »⁄‰}¤°O⁄‰~æ⁄fl∆«  O¤{—⁄¶¡⁄fl»⁄‚¥•⁄fl.
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

∂y|V⁄◊⁄ Æ⁄‚¥ ⁄́¡È—⁄MæÊ‡fid Ế
G¡⁄s⁄fl Æ⁄loO⁄V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ ∂y|V⁄◊⁄ Æ⁄‚¥ ⁄́¡È—⁄MæÊ‡fid Ếæ⁄fl ⁄́fl≠ }Ê‡fi¬—⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ́ ⁄sÊ“
»⁄fl}⁄fl° Æ⁄‚¥ ⁄́¡È—⁄MæÊ‡fid ẾVÊ —⁄M∂M©“•⁄ I.“.n —¤®⁄¥¿}ÊV⁄◊⁄ Æ⁄√æÊ‡fid ⁄́»⁄́ ⁄fl≠ —¤®⁄¥¿…•⁄ßŒ⁄flo ∂◊⁄“
⁄̂̂ Ê%V⁄◊⁄ »⁄fl‡ƒO⁄ ∂y|V⁄◊⁄́ ⁄fl≠ Æ⁄‚¥ ⁄́¡È —⁄MæÊ‡fif—⁄∂‘⁄fl•ÊM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ ~ÿæ⁄flƒfl —⁄M•⁄∫⁄%»⁄́ ⁄fl≠

J•⁄W—⁄∑ÊfiO⁄fl.

JM•⁄́ Êæ⁄fl Æ⁄loO⁄•⁄ »⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»⁄ ∑Ê◊⁄P ⁄́ P¡⁄y »⁄y%…∫⁄d ẾVÊ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl. C ∂y|•⁄
P¡⁄yV⁄◊⁄fl G¡⁄s⁄́ Êæ⁄fl Æ⁄loO⁄•⁄ »⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»⁄ »Ê‡•⁄ƒfl d¡⁄W•⁄fl•⁄¡⁄ …¡⁄fl•⁄™»¤•⁄ P√æÊfl
d¡⁄V⁄fl»⁄‚¥•⁄fl. Æ⁄loO⁄V⁄◊⁄ Æ¤•⁄V⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ —⁄»⁄·¤´¤M}⁄¡⁄»¤W B¬—⁄fl•⁄fl•⁄¬M•⁄ C ¬fi~ d¡⁄V⁄fl»⁄‚¥•⁄fl.
B•⁄¬M•¤W ∂y|V⁄◊⁄fl Æ⁄‚¥ ⁄́N Jlflo —Êfi¬ ∏ÿ ∑Ê◊⁄O¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl. Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ⁄́sÊ—⁄fl»¤V⁄
G¡⁄s⁄́ Êæ⁄fl Æ⁄loO⁄¶M•⁄ ‘Ê‡¡⁄∂¡⁄¡⁄fl»⁄ ∑Ê◊⁄P ⁄́∆« OÊMÆ⁄‚¥, ¨fiƒ ∂y|•⁄ ∫¤V⁄V⁄◊⁄fl O⁄Ms⁄fl∂¡⁄∂‘⁄fl•⁄fl.
JM•⁄fl D ⁄́≠}Ê‡fi•⁄¡⁄ æ⁄fl»⁄»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ OÊfiM¶fi√O⁄¬“•⁄¡Ê ∏ÿ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄‚¥•⁄fl.
G¡⁄s⁄fl Æ⁄loO⁄V⁄◊⁄́ ⁄fl≠ eÊ‡fit“ B¬—⁄fl»¤V⁄ @»⁄‚¥V⁄◊⁄ »⁄fl®Ê¥¿øfl¡⁄fl»⁄ GsÊæ⁄flfl ∂y|V⁄◊⁄fl Æ⁄„~%æ⁄·¤W
Æ⁄‚¥ ⁄́¡È —⁄MæÊ‡fid ẾVÊ‡◊⁄Ÿ¶¡⁄ƒfl O¤¡⁄y»¤W•Ê.

´⁄‡¿l´⁄´⁄ O⁄ƒ¡Èt—ÈQ
JM•⁄fl »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄»ÊM∂ •⁄‰œoæ⁄fl∆« G≈¤« »⁄flO⁄Q◊⁄‡ ⁄́‡¿l ⁄́́ ⁄ O⁄ƒ¡Èt—ÈQ ⁄́fl≠ ¨…fl%—⁄fl}¤°¡ÊM•⁄fl
@®¤¿Æ⁄O⁄́ ⁄fl R_}⁄Æ⁄t—⁄∑ÊfiO⁄fl.

⁄́‡¿l ⁄́́ ⁄ O⁄ƒ¡Èt—ÈQ ⁄́fl≠ }⁄æ⁄·¤¬—⁄fl»¤V⁄ V⁄»⁄fl¨—⁄∑ÊfiO¤•⁄ OÊƒ»⁄‚¥ …Œ⁄æ⁄flV⁄ÿ»Ê.

$ ∂y|V⁄◊⁄ ~fi»⁄√}ÊVÊ @´⁄fl—¤¡⁄»¤•⁄ ¨Œ⁄∞~°æ⁄fl —ÊO⁄o¡È …“°fiy%•⁄∆« ∂y|V⁄◊⁄´⁄fl≠ ‘⁄^⁄`∑ÊfiO⁄fl.
(O⁄√æÊ‡fi´ÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄fl D}⁄°»⁄fl)

∂y|V⁄◊⁄ ̈ Œ⁄∞~° »⁄fl}⁄fl° ~fi»⁄√}Ê —⁄¬æ⁄·¤W•⁄ß¡Ê »⁄·¤}⁄√ t—ÈQ ∏ÿ∂y|•⁄∆« O¤{—⁄fl»⁄‚¥•⁄fl. @ƒ«¶•⁄ß¡Ê ∂‡•⁄fl
∂y|•⁄∆«æÊ‡fi @•⁄¡⁄ —⁄…flfiÆ⁄•⁄ B}⁄¡⁄ ∂y|•⁄∆«æÊ‡fi O¤{—⁄fl»⁄‚¥•⁄fl.

»⁄‰}¤°O¤¡⁄•⁄ t—ÈQ ⁄́fl≠ ¨®¤ ⁄́»¤W ~¡⁄flW—⁄fl»¤V⁄ Æ⁄√~æÊ‡M•⁄fl »⁄flV⁄fl»⁄„ ‘⁄_`•⁄ ∂y|•⁄ ~fi»⁄√}ÊVÊ
@ ⁄́fl—¤¡⁄»¤W …ª ⁄́≠ ∂y|V⁄◊⁄∆« O¤y∂‘⁄fl•⁄fl. t—ÈQ ⁄́fl≠ »ÊfiV⁄»¤W ~¡⁄flW—⁄fl»¤V⁄ @•⁄fl t—ÈQ ∂y|•⁄
~fi»⁄√}ÊVÊ ‘¤V⁄‡ ̈ Œ⁄∞~°VÊ @ ⁄́fl—¤¡⁄»¤W ∏ÿ∂y|•⁄  —⁄…flfiÆ⁄•⁄ ∂y|•⁄∆« O¤y∂‘⁄fl•⁄fl.

⁄̂lfl»⁄nOÊæ⁄fl ⁄́fl≠ »⁄flO⁄Q◊⁄fl »ÊÁæ⁄flP°O⁄»¤W @»⁄¡⁄ @ ⁄́fl∫⁄»⁄»⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆« »⁄flMt—⁄∆.

OÊ‡√fitfiO⁄¡⁄y
•⁄‰À⁄¿∑Ê◊⁄P ⁄́∆«  H◊⁄fl∂y|V⁄◊⁄‡ B•⁄ß¡⁄‡ @»⁄‚¥V⁄◊Ê≈¤« —Êfi¬ ∏ÿ∑Ê◊⁄P ⁄́ @ ⁄́fl∫⁄»⁄»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄fl»⁄M}Ê
B∆«æ⁄fl‡ —⁄M∫⁄…—⁄fl}⁄°•Ê.

B•⁄OÊQ O¤¡⁄y O⁄{|́ ⁄ •⁄‰œoa⁄ƒ»¤W•ÊæÊflM•⁄‡ B•⁄fl ⁄́»⁄flVÊ O¤yfl»⁄ JM•⁄fl »⁄—⁄fl° ⁄́»⁄flΩƒfl«Mlfl

»⁄·¤s⁄fl»⁄ •⁄‰À¤¿ ⁄́fl∫⁄»⁄»⁄‚¥ A »⁄—⁄fl° •⁄‰œoøflM•⁄ •⁄‡¡⁄. —⁄¬•⁄¡⁄‡
1

16
 —ÊOÊMs⁄flV⁄◊⁄ —⁄»⁄flæ⁄fl•⁄»⁄¡ÊVÊ

⁄́»⁄flΩ ¡Ên´¤•⁄∆«  Dÿæ⁄flfl»⁄‚¥•ÊM•⁄fl @®¤¿Æ⁄O⁄¡⁄fl OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.
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∫Ë}⁄À¤—⁄° X

»⁄fl◊Ê ∂¡⁄fl»¤V⁄ »⁄fl◊Ê ‘⁄̈ V⁄◊⁄fl ∂‘⁄◊⁄ »ÊfiV⁄»¤W OÊ◊⁄VÊ ∏fi◊⁄fl}⁄°»Ê. JM•⁄fl —ÊOÊMt ⁄́ 
1

16
 ¡⁄Œ⁄flo —⁄»⁄flæ⁄fl•⁄∆«

»⁄fl◊Ê ‘⁄̈  —⁄M ⁄̂¬—⁄fl»⁄Œ⁄flo •⁄‡¡⁄•⁄∆«¡⁄fl»⁄ ‘⁄̈ V⁄◊⁄fl JM•Êfi AW O¤yfl»⁄M}Ê }Ê‡fi¡⁄fl»⁄‚¥•⁄fl. B•⁄¬M•¤W
»⁄fl◊Ê‘⁄̈ V⁄◊⁄fl ̈ ¡⁄M}⁄¡⁄»¤W }Ê‡fi¡⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° B•⁄fl V¤f ⁄́ •⁄Ms⁄•⁄M}Ê O¤{—⁄fl»⁄‚¥•⁄fl.

B•Êfi ¬fi~ @V⁄¡⁄∂~°æ⁄fl ⁄́fl≠ »⁄‰}¤°O⁄‰~æ⁄fl∆« ∂‘⁄◊⁄ »ÊfiV⁄»¤W ~¡⁄flW—⁄fl»¤V⁄ ∑ÊMPæ⁄fl »⁄‰}⁄°»⁄́ ⁄fl≠ O¤yƒfl
⁄́»⁄flVÊ —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl. ±¤¿´È ~¡⁄flW—⁄fl»¤V⁄ @•⁄¡⁄ •⁄◊⁄V⁄◊⁄́ ⁄fl≠ Æ⁄„y%»¤W Æ⁄√}Ê¿fiP“ ~ÿæ⁄flƒfl

—¤®⁄¥¿»¤V⁄¶¡⁄ƒfl O¤¡⁄y»¤W•Ê.

n.… “Qfi´È ⁄́∆« »⁄fl}⁄fl° “¨»⁄·¤ £æÊflfil¡È ⁄́∆« _}⁄√V⁄◊⁄fl ̈ ¡⁄M}⁄¡⁄»¤W ∂•⁄≈¤V⁄fl}¤° @»⁄‚¥V⁄◊⁄fl ̂ ⁄∆—⁄fl»⁄‚¥•¤W
}Ê‡fi¡⁄fl»⁄‚¥•⁄‡ •⁄‰œoa⁄ƒ GM∂ …•⁄¿»⁄·¤ ⁄́¶M•¤W•Ê.

JM•⁄fl ⁄̂ƒ ⁄́•⁄‰À⁄¿•⁄ 16 ±Ê¥√fiMV⁄◊⁄́ ⁄fl≠ JM•⁄fl —ÊOÊMt ⁄́∆« ⁄́»⁄flΩ O⁄{|́ ⁄ »⁄flflM•Ê ⁄̂∆—⁄fl»⁄M}Ê »⁄·¤t•¤V⁄
•⁄‰À⁄¿•⁄ _}⁄√V⁄◊⁄fl ̂ ⁄∆—⁄fl»⁄‚¥•¤W ́ ⁄»⁄flVÊ }Ê‡fi¡⁄fl»⁄‚¥•⁄fl.

Ế‡filflÆ⁄‚¥—⁄°O⁄•⁄ Æ⁄√~æÊ‡M•⁄fl Æ⁄‚¥l•⁄ »Êflfiƒπ¶æ⁄fl∆« JM•Êfi ¬fi~æ⁄fl∆«¡⁄fl»⁄ »⁄‰}⁄°V⁄◊⁄́ ⁄fl≠ ¡⁄_“ @»⁄‚¥V⁄◊⁄∆«
JM•Ê‡M•⁄fl ∑¤y•⁄ V⁄fl¡⁄fl}⁄́ ⁄fl≠ O⁄√»⁄fl»¤W ¶O⁄flQ ∂•⁄≈¤øfl“ ¡⁄_“ »ÊfiV⁄»¤W »⁄fl}⁄fl° ¨¡⁄M}⁄¡⁄»¤W
Æ⁄‚¥lV⁄◊⁄́ ⁄fl≠ ~¡⁄flW“ Ế‡fis⁄ƒfl ‘Êfi◊⁄∑ÊfiO⁄fl. ∑¤y•⁄ V⁄fl¡⁄fl}⁄fl ~¡⁄flV⁄fl»⁄M}Ê }Ê‡fi¡⁄fl»⁄‚¥•⁄fl.

»Ê‡s⁄‡¿≈È 2
 »⁄fl‡ƒ∂y|V⁄◊⁄fl »⁄fl}⁄fl° VËy∂y|V⁄◊⁄fl —⁄»⁄flæ⁄fl: 3 Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
mÊ‡fi^È%V⁄◊⁄fl, V¤«—ÈÆÊfiÆ⁄¡ÈV⁄◊⁄fl, “Qfi´È

Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆« OÊ‡no¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl »ÊÁæ⁄flP°O⁄»¤WæÊ‡fi V⁄flMÆ¤WæÊ‡fi »⁄·¤s⁄∆.

‘⁄“¡⁄fl. OÊMÆ⁄‚¥, ̈ fiƒ GM∏fi »⁄fl‡ƒ ∂y|V⁄◊⁄fl Jlflo —Êfi¡⁄fl»⁄ ∫¤V⁄»⁄‚¥ ∏ÿ∂y|•⁄∆« O¤{—⁄fl»⁄‚¥•⁄fl. A•⁄¡Ê
‘⁄—⁄fl¡⁄fl »⁄fl}⁄fl° OÊMÆ⁄‚¥ —Êfi¡⁄fl»⁄ ∫¤V⁄»⁄‚¥ ‘⁄◊⁄¶ ∂y|•⁄∆«æ⁄fl‡, OÊMÆ⁄‚¥ »⁄fl}⁄fl° ̈ fiƒ —Êfi¡⁄fl»⁄ ∫¤V⁄»⁄‚¥ »⁄flMeÊMm¤
∂y|•⁄∆«æ⁄fl‡, ̈ fiƒ »⁄fl}⁄fl° ‘⁄—⁄fl¡⁄fl —Êfi¡⁄fl»⁄ ∫¤V⁄»⁄‚¥ —⁄æ⁄fl´È ∂y|•⁄∆«æ⁄fl‡ O¤{—⁄fl»⁄‚¥•⁄fl.
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

‘⁄—⁄fl¡⁄fl, ̈ fiƒ »⁄fl}⁄fl° OÊMÆ⁄‚¥ GM∏fi ∂y|V⁄◊⁄́ ⁄fl≠ B}⁄¡⁄ ∂y|V⁄◊⁄́ ⁄fl≠ —Êfi¬“ DMlfl»⁄·¤s⁄ƒfl —¤®⁄¥¿…ƒ«»ÊM•⁄‡,
A•⁄¡Ê ∂y|V⁄◊⁄́ ⁄fl≠ —Êfi¬“ B}⁄¡⁄ ∂y|V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° ∏ÿ ∑Ê◊⁄O⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄ƒfl —¤®⁄¥¿…•Ê GM∂fl•⁄¬M•⁄
C »⁄fl‡¡⁄fl ∂y|V⁄◊⁄́ ⁄fl≠ »⁄fl‡ƒ∂y|V⁄◊ÊM•⁄fl O⁄¡Êæ⁄flfl}¤°¡Ê GM•⁄fl »⁄flO⁄QÿVÊ ~ÿøfl}ÊM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl.
@•Êfi ¬fi~æ⁄fl∆« —⁄»⁄·¤´⁄ ~fi»⁄√}Êøfl¡⁄fl»⁄ æ⁄·¤»⁄‚¥•¤•⁄¡⁄‡ G¡⁄s⁄fl »⁄fl‡ƒ∂y|V⁄◊⁄´⁄fl≠ —Êfi¬“•⁄¡Ê
VËy∂y|V⁄◊⁄fl ƒª—⁄fl»⁄‚¥•⁄fl GM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl.

Æ⁄„¡⁄O⁄  ∂y|V⁄◊⁄fl
JM•⁄fl VËy∂y|•Ê‡M¶VÊ @•⁄¡⁄∆« Bƒ«•⁄ »⁄fl‡ƒ∂y|»⁄́ ⁄‡≠ —Êfi¬“•⁄¡Ê ∏ÿ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄‚¥•⁄fl. C
¬fi~æ⁄fl∆« Jlflo —Êfi¬—⁄fl»⁄ ∂y|•⁄ eÊ‡fitV⁄◊⁄́ ⁄fl≠ Æ⁄¡⁄—⁄∞¡⁄ Æ⁄„¡⁄O⁄∂y|V⁄◊ÊM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl.

D•¤‘⁄¡⁄zÊVÊ OÊMÆ⁄‚¥ ∑Ê◊⁄P Ế‡M¶VÊ —⁄æ⁄fl´È ∑Ê◊⁄O⁄́ ⁄fl≠ —Êfi¬“•⁄¡Ê ∏ÿ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄‚¥•⁄fl. B∆« OÊMÆ⁄‚¥
»⁄fl}⁄fl° —⁄æ⁄fl´È Æ⁄¡⁄—⁄∞¡⁄ Æ⁄„¡⁄O⁄∂y|V⁄◊¤W»Ê. @M•⁄¡Ê OÊMÆ⁄‚¥ ∂y|•⁄ Æ⁄„¡⁄O⁄∂y| —⁄æ⁄fl´È @¢⁄»¤ —⁄æ⁄fl´È ⁄́
Æ⁄„¡⁄O⁄∂y| OÊMÆ⁄‚¥.

¨fiƒ•Ê‡M¶VÊ ‘⁄◊⁄¶æ⁄fl ⁄́fl≠ »⁄fl}⁄fl° ‘⁄—⁄fl¡⁄́ Ê‡M¶VÊ »⁄flMeÊMm¤»⁄́ ⁄fl≠ —Êfi¬“•⁄¡Ê ∏ÿ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄‚¥•⁄fl.

@Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄ ∂y|
_}⁄√ 6.9 OÊQ —⁄M∂M©“•⁄ ^⁄^Ê%æ⁄fl »⁄fl‡ƒO⁄ Æ¤p⁄»⁄´⁄fl≠ A¡⁄Mª—⁄∂‘⁄fl•⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄
^⁄lfl»⁄nOÊæ⁄fl´⁄fl≠ »⁄·¤s⁄fl»⁄‚¥•⁄¡⁄ »⁄fl‡ƒO⁄ @Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄ÿVÊ ∂y| }Ê‡fi¡⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl
O⁄Ms⁄fl’tæ⁄fl∆. ……®⁄ ∂y|V⁄◊⁄∆« @Æ¤•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄fl O¤{—⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flƒfl
@®¤¿Æ⁄O⁄́ ⁄fl »⁄flO⁄QÿVÊ —⁄‘¤æ⁄fl»⁄́ ⁄fl≠ ̈ fis⁄∑ÊfiO⁄fl.

}⁄¡⁄V⁄~æ⁄fl PlP »⁄fl}⁄fl° ∑¤WƒflV⁄◊⁄́ ⁄fl≠ »⁄flfl_` O⁄}⁄°≈Ê —⁄‰œo“•⁄ ∂ÿO⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ »⁄·¤t•⁄¡Ê @•⁄fl
‘Ê̂ ⁄fl` ±⁄ƒÆ⁄√•⁄»¤W¡⁄∂‘⁄fl•⁄fl.

»⁄—⁄fl°V⁄◊⁄ »Êflfi≈Ê Æ⁄}⁄́ ⁄»¤•⁄ ∑Ê◊⁄O⁄fl Æ⁄√~±⁄∆“ ⁄́»⁄flΩ O⁄{|VÊ }⁄ƒflÆ⁄‚¥»¤V⁄ ´¤»⁄‚¥ »⁄—⁄fl°V⁄◊⁄́ ⁄fl≠ O¤yfl}Ê°fi»Ê
GM•⁄fl »⁄flO⁄QÿVÊ ́ Ế ⁄Ø—⁄∑ÊfiO⁄fl. ∏ÿ∑Ê◊⁄O⁄fl JM®⁄fl @Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°… ⁄́ »Êflfi≈Ê Æ⁄}⁄́ ⁄»¤V⁄fl»¤V⁄ @•⁄fl
∏ÿ∑Ê◊⁄P ⁄́∆«¡⁄fl»⁄ ……®⁄ ∂y|V⁄ÿM•⁄ @•⁄¡⁄ ∂y|»⁄́ ⁄fl≠ »⁄·¤}⁄√ Æ⁄√~±⁄∆—⁄fl}⁄°•Ê.

@Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl° æ⁄·¤»⁄‚¥•Êfi ∂y|»⁄́ ⁄fl≠ Æ⁄√~±⁄∆—⁄fl»⁄‚¥¶ƒ« GM•¤•⁄¡Ê @•⁄fl O⁄Æ¤∞W O¤{—⁄fl»⁄‚¥•⁄fl.

""O⁄Æ⁄‚̋ ∞ GM∂fl•⁄fl JM•⁄fl ∂yy»⁄ƒ«, ∂y|V⁄◊⁄ OÊ‡¡⁄}Êæ⁄·¤W•Ê''

100% O⁄Æ⁄‚̋ ∞ GM∂ JM•⁄fl »⁄—⁄fl°»⁄́ ⁄fl≠ ⁄́»⁄flVÊ O¤yƒfl —¤®⁄¥¿…ƒ« (Perfect Black Body) H ẾM•⁄¡Ê
@•⁄¬M•⁄ æ⁄·¤»⁄‚¥•Êfi ∑Ê◊⁄O⁄fl Æ⁄√~±⁄∆“ ∂¡⁄fl»⁄‚¥¶ƒ«.

JM•⁄fl »⁄—⁄fl° G≈¤« ∂y|V⁄◊⁄́ ⁄‡≠ Æ⁄√~±⁄∆—⁄fl»⁄‚¥•¤•⁄¡Ê @•⁄fl ∏ÿæ⁄·¤W O¤{—⁄fl»⁄‚¥•⁄fl.

Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄ ∂y|
JM•⁄fl Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl °…´⁄ ∂y| @•⁄¡⁄ »⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»⁄ ∑Ê◊⁄P´⁄ ∂y|»⁄´⁄fl≠
‘Ê‡M¶OÊ‡Mt¡⁄fl»⁄‚¥•⁄fl. À⁄fl•⁄™̈ fi¡⁄fl JM•⁄fl Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°»¤W•Ê. @•⁄fl —⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄P ⁄́∆«¡⁄fl»⁄
G≈¤« ∂y|•⁄ P¡⁄yV⁄◊⁄́ ⁄‡≠ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl ∏s⁄fl»⁄‚¥•⁄¬M•⁄ ∂y|…ƒ«•⁄M}Ê }Ê‡fi¡⁄fl»⁄‚¥•⁄fl. Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄
Æ⁄√æÊ‡fiV⁄V⁄◊⁄∆« ……®⁄ O⁄ƒ¡È ≤ƒo¡ÈV⁄◊⁄ »⁄fl‡ƒO⁄ —⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄O⁄́ ⁄fl≠ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl ∏m¤oV⁄ @•⁄fl
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∫Ë}⁄À¤—⁄° X

A ≤ƒo¡È´⁄ ∂y|•⁄ P¡⁄yV⁄◊⁄´⁄fl≠ »⁄·¤}⁄√ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl ∏s⁄fl»⁄ ‚ ¥•⁄fl GM•⁄fl⁄fl »⁄flO⁄QÿVÊ
»⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄∑Ê‡fiO⁄fl. OÊMÆ⁄‚¥ ‘⁄‡»⁄́ ⁄fl≠ ‘⁄◊⁄¶ ≤ƒo¡È ⁄́ »⁄fl‡ƒO⁄ ́ Ê‡fit•⁄¡Ê @•⁄fl OÊMÆ⁄‚¥ ∂y|•⁄∆«æÊflfi
O¤yfl»⁄‚¥•⁄fl. H ẾM•⁄¡Ê ‘⁄◊⁄¶ ≤ƒo¡È OÊMÆ⁄‚¥, ‘⁄—⁄fl¡⁄fl GM∏fi P¡⁄yV⁄◊⁄́ ⁄fl≠ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl ∏s⁄fl»⁄‚¥•⁄fl
(‘⁄◊⁄¶ = OÊMÆ⁄‚¥ + ‘⁄—⁄fl¡⁄fl)
$ OÊMÆ⁄‚¥ ‘⁄‡»⁄́ ⁄fl≠ ‘⁄—⁄fl¡⁄fl ≤ƒo¬ ⁄́ »⁄fl‡ƒO⁄ ́ Ê‡fit•⁄¡Ê @•⁄fl OÊMÆ⁄‚¥ ∂y|•⁄∆« O¤{—⁄fl»⁄‚¥•⁄fl. H ẾM•⁄¡Ê

‘⁄—⁄¡⁄fl JM•⁄fl »⁄fl‡ƒ∂y|»¤•⁄fl•⁄¬M•⁄ ‘⁄—⁄fl¡⁄fl ≤ƒo¡È ‘⁄—⁄fl¡⁄fl ∂y|»⁄́ ⁄fl≠ »⁄·¤}⁄√ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl
∏s⁄fl»⁄‚¥•⁄fl. @M•⁄¡Ê OÊMÆ⁄‚¥ ‘⁄‡…¨M•⁄ ∂¡⁄fl»⁄ OÊMÆ⁄‚¥ ∂y|•⁄ P¡⁄y»⁄́ ⁄fl≠ ‘⁄—⁄fl¡⁄fl ≤ƒo¡È ÆÊfiÆ⁄¡È
’fi¬OÊ‡◊⁄flŸ»⁄‚¥•⁄fl.

$ ‘⁄—⁄fl¡⁄fl, OÊMÆ⁄‚¥ ∂y|…¡⁄fl»⁄ Æ⁄√O¤À⁄ P¡⁄yV⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW“ —ÊofieÈÀÊ‡fiV⁄◊⁄´⁄fl≠ ‘Ê^⁄fl`
»⁄y%¡⁄Mf}⁄VÊ‡ÿ—⁄fl»⁄‚¥•⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ Ế́ ⁄Ø“•⁄¡Ê D}⁄°»⁄fl. GM∏fi ≤ƒo¡ÈV⁄◊⁄́ ⁄fl≠ eÊ‡}ÊVÊ B¬“
∏ÿ∑Ê◊⁄O⁄́ ⁄fl≠ ‘¤øfl“•⁄¡Ê “Qfi´È ⁄́ @¢⁄»¤ ∏ÿO¤V⁄•⁄ »Êflfi≈Ê æ⁄·¤»⁄‚¥•Êfi ∑Ê◊⁄P ⁄́ P¡⁄yV⁄◊⁄́ ⁄fl≠

»Ê‡s⁄‡¿≈È 3
 —Ê‡fi≈¤¡È —Ê∞O⁄oÒ»⁄·È —⁄»⁄flæ⁄fl: 5 Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl

^¤mÈ%, I.“.n, HCl A»⁄fl«, —Ê‡fitæ⁄flM ¢⁄æÊ‡fi—⁄≈ÊµfimÈ, ¨fi¡⁄fl, l√±È, mÊ‡fi^È%, “Qfi´È.

…•⁄fl¿}¤QM~fiæ⁄fl »⁄y%Æ⁄lƒOÊQ —⁄M∂M©“•⁄ »⁄fl‡ƒ∫⁄‡}⁄ AÀ⁄æ⁄flV⁄◊⁄fl »⁄flO⁄QÿV⁄Ê ~ÿ¶•ÊæÊflM•⁄fl

•⁄‰s⁄Æ⁄t—⁄ƒfl @®¤¿Æ⁄O⁄¡⁄fl Æ⁄√}Ê¿fiO⁄»¤W V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.

^¤mÈ%, I.“.n, ̂ ⁄̂ Ê% GM∏»⁄‚¥V⁄◊⁄ —⁄‘¤æ⁄fl¶M•⁄ …•⁄fl¿}¤QM~fiæ⁄fl »⁄y%Æ⁄lƒ•⁄ …P¡⁄yV⁄◊⁄ O⁄√»⁄fl»¤•⁄

…»⁄¡⁄zÊæ⁄fl ⁄́fl≠ …»⁄¬—⁄∑ÊfiO⁄fl. C …}⁄¡⁄zÊæ⁄fl∆« Æ⁄√~æÊ‡M•⁄fl }⁄¡⁄MV⁄•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄•⁄ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠

Æ⁄√}Ê¿fiO⁄ ̂ ⁄̂ Ê%VÊ J◊⁄Æ⁄t—⁄∑ÊfiO⁄fl.

}⁄¡⁄MV⁄•⁄‡¡⁄ ‘Ê̂ ¤`•⁄M}Ê A»⁄}¤%MO⁄ »⁄fl}⁄fl° ̂ ÊÁ}⁄́ ⁄¿ O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl ‘¤V⁄⁄‡ }⁄¡⁄MV⁄•⁄‡¡⁄ O⁄t»Êflæ⁄·¤•⁄M}Ê

A»⁄}¤%MO⁄ »⁄fl}⁄fl° ̂ ÊÁ}⁄́ ⁄¿  ‘Ê̂ ⁄fl`»⁄‚¥•⁄fl GM∂ AÀ⁄æ⁄fl»⁄‚¥ »⁄flO⁄QÿVÊ ~ÿøfl}ÊM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl.

—Ê‡fi≈¤¡È —Ê∞O⁄oÒ»⁄·È ⁄́∆« OÊMÆ⁄‚¥ ∑Ê◊⁄P ⁄́ —⁄…flfiÆ⁄…¡⁄fl»⁄ ‘¤V⁄‡ OÊMØWM}⁄ ‘Ê̂ ⁄fl` }⁄¡⁄MV⁄•⁄‡¡⁄…¡⁄fl»⁄ …P¡⁄y»⁄‚¥

B´È±¤√¡ÊsÈ …P¡⁄y»¤W•Ê. —Ë¡⁄…P¡⁄yV⁄◊⁄∆« ́ Êfi¡⁄◊ÊWM}⁄ O⁄t»Êfl }⁄¡⁄MV⁄•⁄‡¡⁄…¡⁄fl»⁄ ‘¤V⁄‡ ́ Êfi¡⁄◊Ê

∑Ê◊⁄P ⁄́ —⁄…flfiÆ⁄…¡⁄fl»⁄ …P¡⁄y»⁄‚¥ @≈¤oÒ»ÊÁæ⁄fl≈ÊfimÈ …P¡⁄y»¤W•Ê. ¡ÊfitæÊ‡fi }⁄¡⁄MV⁄, »ÊflÁOÊ‡√fi}⁄¡⁄MV⁄,

B´¤µÒ¡ÊsÈ, @≈¤oÒ»ÊÁæ⁄fl≈ÊfimÈ, X-˛P¡⁄y, V¤»⁄·¤…P¡⁄y GM∏»⁄‚¥V⁄◊⁄fl O⁄{|VÊ VÊ‡fi ⁄̂¬—⁄•⁄»⁄‚¥V⁄◊¤W»Ê.

…•⁄fl¿}¤QM~fiæ⁄fl »⁄y%Æ⁄lƒ•⁄∆« V¤»⁄·¤…P¡⁄yV⁄ÿVÊ @}⁄¿©O⁄ A»⁄}¤%MO⁄ »⁄fl}⁄fl° ¡ÊfitæÊ‡fi }⁄¡⁄MV⁄V⁄ÿVÊ

@~fi O⁄t»Êfl A»⁄}¤%MO⁄…¡⁄fl»⁄‚¥•⁄fl DŒ⁄|Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ DMlfl»⁄·¤s⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄‚¥•⁄fl B´¤µÒ¡ÊsÈ

…P¡⁄yO¤QW•Ê.
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

…•⁄fl¿}¤QM~fiæ⁄fl »⁄y%Æ⁄lƒOÊQ —⁄M∂M©“•⁄ _}⁄√ ±Ê≥„¥«fi^¤mÈ% B}¤¿¶V⁄◊⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl …ÀÊ«fiœ“

nÆ⁄∞{æ⁄fl ⁄́fl≠ }⁄æ⁄·¤¬“ }⁄¡⁄V⁄~æ⁄fl∆« »⁄flMt—⁄ƒfl @®¤¿Æ⁄O⁄¡⁄fl Æ⁄√}Ê¿fiO⁄»¤W V⁄»⁄fl¨—⁄∂‘⁄fl•⁄fl.

∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊ

—⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄O⁄fl »¤}¤»⁄¡⁄y•⁄ —⁄‡O⁄–=ΩO⁄yV⁄ÿVÊ ∂t•⁄fl @»⁄‚¥V⁄ÿVÊ O⁄√»⁄fl¡⁄’}⁄»¤•⁄ »⁄fl}⁄fl° A»⁄~%“¡⁄fl»⁄

Æ⁄√~±⁄ƒ ⁄́ DMm¤V⁄fl»⁄‚¥•⁄fl. B•⁄fl ∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄·¤W•Ê. B•⁄¬M•¤W ∑Ê◊⁄O⁄fl G≈¤« ¶O⁄flQV⁄ÿV⁄‡

‘⁄¡⁄s⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° ∑Ê◊⁄P´⁄ ~fi»⁄√}Ê O⁄t»Êflæ⁄fl‡ AV⁄fl»⁄‚¥•⁄fl. OÊÁæ⁄fl∆« —⁄ ƒ∞ ¨fi¡⁄´⁄fl≠ }ÊVÊ•⁄fl @•⁄´⁄fl≠

VÊ‡fisÊ @¢⁄»¤ ẾƒOÊQ G¡⁄_•¤V⁄ @•⁄fl ª ⁄́≠ ª ⁄́≠»¤W ‘⁄¡⁄s⁄fl»⁄‚¥•⁄OÊQ —⁄»⁄·¤ ⁄́»¤•⁄ P√æÊflæ⁄flfl B∆«

d¡⁄V⁄fl»⁄‚¥•⁄fl.

—Ê‡fitæ⁄flM ¢⁄æÊ‡fi—⁄≈ÊµfimÈ DÆ⁄æÊ‡fiW“¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ G≈¤« »⁄flO⁄QÿV⁄‡ ¨¬fiO⁄–zÊ »⁄·¤s⁄ƒfl

—¤®⁄¥¿»¤V⁄fl»⁄ ¬fi~æ⁄fl∆« »⁄·¤s⁄∑ÊfiO⁄fl. ‘ÊÁsÊ‡√fiOÊ‡«fi¬OÈ H“sÈ ⁄́fl≠ —Êfi¬—⁄fl»¤V⁄ Æ¤}⁄√•⁄ J◊⁄∫¤V⁄•⁄∆«

¨fiƒ∂y| ‘⁄¡⁄s⁄fl}⁄°•Ê. —Ê‡fitæ⁄flM ¢⁄æÊ‡fi—⁄≈ÊµfimÈ A»⁄fl«•Ê‡M¶VÊ »⁄~%“ DMm¤V⁄fl»⁄ @~ —⁄‡O⁄–=Ω»¤•⁄

»⁄fl}⁄fl° ∂¬V⁄{|̈ M•⁄ O¤yƒfl —¤®⁄¥¿…ƒ«•⁄ —⁄ƒµ¡È O⁄yV⁄◊⁄∆« —⁄M∫⁄…—⁄fl»⁄ ∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄flfl B•⁄OÊQ

O¤¡⁄y»¤W•Ê. ∏ÿ ∑Ê◊⁄P ⁄́ ̈ fiƒ∂y|•⁄ ∫¤V⁄•⁄∆«¡⁄fl»⁄ ∑Ê◊⁄PVÊ ‘Ê̂ ⁄fl` ̂ ⁄•⁄fl¡⁄fl…OÊ —⁄M∫⁄…—⁄fl»⁄‚¥•⁄fl GM•⁄fl

B•⁄¬M•⁄ ~ÿæ⁄fl∂‘⁄fl•⁄fl. ∂ÿO⁄ ‘⁄◊⁄¶, P}⁄°◊Ê, OÊMÆ⁄‚¥ GM∏fi ∂y|V⁄◊⁄fl O¤{—⁄fl»⁄‚¥•⁄fl. OÊ‡ Ếæ⁄fl•¤W

O¤{—⁄fl»⁄ ∂y| OÊMÆ⁄‚¥. }⁄¡⁄MV⁄•⁄‡¡⁄ ‘Ê_`¡⁄fl»⁄ OÊMÆ⁄‚¥ ∑Ê◊⁄PVÊ ̂ ⁄•⁄fl¡⁄fl…OÊ O⁄t»ÊflæÊflM•⁄fl C Æ⁄√æÊ‡fiV⁄¶M•⁄

⁄́»⁄flVÊ ~ÿæ⁄fl∂‘⁄fl•⁄fl.

Æ⁄√æÊ‡fiV⁄•⁄ OÊ‡ ẾVÊ •¤√»⁄y•⁄∆« ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄ —⁄ƒµ¡È O⁄yV⁄◊⁄fl Jlflo —Êfi¬ •Ê‡s⁄u —⁄ƒµ¡È O⁄yV⁄◊⁄fl

DMm¤V⁄fl»⁄‚¥•⁄¬M•⁄ •¤√»⁄y•⁄∆« Æ⁄„~%æ⁄·¤W ∂‡•⁄fl∂y| ‘⁄¡⁄s⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° OÊMÆ⁄‚¥ ∑Ê◊⁄P ⁄́ P¡⁄yV⁄◊⁄fl

‘Ê‡¡⁄VÊ ∑¤¡⁄•Ê Dÿæ⁄flfl»⁄‚¥•⁄fl.

NB:- ‘ÊÁsÊ‡√fiOÊ‡«fi¬OÈ H“s⁄́ ⁄fl≠ ‘Ê̂ ⁄fl` Æ⁄√»⁄·¤y•⁄∆« —Êfi¬“•⁄¡Ê Æ⁄√æÊ‡fiV⁄•⁄ A¡⁄M∫⁄•⁄∆«æÊflfi ®¤¡¤◊⁄

—⁄ƒµ¡È O⁄yV⁄◊⁄fl ¡⁄‡Æ⁄‚¥VÊ‡◊⁄flŸ»⁄‚¥•⁄fl »⁄fl}⁄fl° Æ⁄√æÊ‡fiV⁄ —⁄±⁄ƒ»¤V⁄•Ê ‘Ê‡fiV⁄∂‘⁄fl•⁄fl.

—⁄‡O⁄–=ΩO⁄yV⁄◊⁄∆« Y⁄lO⁄ ∂y|V⁄ÿV⁄flMm¤V⁄fl»⁄ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄fl •⁄¡⁄»⁄‚¥ ª ⁄́≠»¤W¡⁄fl»⁄‚¥•⁄fl B•⁄OÊQ O¤¡⁄y»¤W•Ê.

A•⁄¡Ê O⁄yV⁄◊⁄ V¤}⁄√ •Ê‡s⁄u•¤•⁄¡Ê G≈¤« ∂y|•⁄ P¡⁄yV⁄ÿV⁄‡ DMm¤V⁄fl»⁄ ⁄̂•⁄fl¡⁄fl…O⁄Êæ⁄flfl JM•Êfi

¬fi~æ⁄fl≈¤«W¡⁄fl»⁄‚¥•⁄fl. B•⁄¬M•¤W •¤√»⁄y•⁄∆« ∂‡•⁄fl∂y| ‘⁄¡⁄s⁄fl»⁄‚¥•⁄fl.

—⁄‡O⁄–=ΩO⁄yV⁄ÿVÊ ∂t•⁄fl DMm¤V⁄fl»⁄ ∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄fl •⁄¡⁄»⁄‚¥ }⁄¡⁄MV⁄•⁄‡¡⁄•⁄ ́ ¤ƒQ Ếæ⁄fl Y¤}⁄OÊQ

…≈Ê‡fi»⁄·¤´⁄flÆ¤~O⁄»¤W¡⁄fl»⁄ ‚ ¥•ÊM•⁄fl 4
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λ

 
   Æ⁄√“•⁄ ™ AMV⁄ « …e¤k¨æ⁄·¤•⁄ ≈Ê‡fisÈ%¡¤∆

O⁄Ms⁄fl’t¶¡⁄fl»⁄´⁄fl. »¤}¤»⁄¡⁄y•⁄∆« •Ê‡s⁄uO⁄yV⁄ÿ¡⁄fl»¤V⁄ (®⁄‡◊⁄fl, O¤S¤%´Ê B}¤¿¶V⁄ÿM•⁄

‘Ê‡¡⁄∂¡⁄fl»⁄ ‘Ê‡VÊ) ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄flfl G≈¤« ∂y|V⁄ÿV⁄‡ —⁄fl»⁄·¤¡⁄fl JM•Êfi ¬fi~æ⁄·¤W¡⁄fl»⁄‚¥•⁄fl. Æ⁄loyV⁄◊⁄∆«

AO¤À⁄»⁄‚¥ ‘Ê̂ ¤`W ∂‡•⁄fl∂y|•⁄∆«¡⁄ƒfl B•⁄fl»Êfi O¤¡⁄y.
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∫Ë}⁄À¤—⁄° X

D•⁄æ⁄·¤—⁄°»⁄·¤´⁄V⁄◊⁄∆« —⁄‡æ⁄fl% ⁄́ ∂y|

—Ê‡fitæ⁄flM ¢⁄æÊ‡fi—⁄≈ÊµfimÈ DÆ⁄æÊ‡fiW“¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄OÊQ —⁄M∂M©“•⁄ ⁄̂̂ Ê%V⁄◊⁄ »⁄fl‡ƒO⁄ C
Æ¤p⁄∫¤V⁄»⁄́ ⁄fl≠ …¨»⁄flæ⁄fl »⁄·¤s⁄∑ÊfiO⁄fl.

⁄̂̂ ¤% —⁄‡ ⁄̂O⁄V⁄◊⁄fl

$ Æ⁄√æÊ‡fiV⁄•⁄∆« —⁄‡O⁄–=ΩO⁄yV⁄ÿM•¤W ̂ ⁄•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤•⁄ ∂y| æ⁄·¤»⁄‚¥•⁄fl?

$ ⁄̂•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤V⁄•Ê ‘Ê‡¡⁄VÊ ∂M•⁄ ∂y| æ⁄·¤»⁄‚¥•⁄fl?

$ —⁄‡O⁄–=ΩO⁄yV⁄◊⁄∆« O⁄t»Êfl ̂ ⁄•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤W ‘Ê̂ ⁄fl` •⁄‡¡⁄ —⁄M ⁄̂¬“•⁄ ∂y| æ⁄·¤»⁄‚¥•⁄fl?

⁄̂̂ Ê%V⁄◊⁄ A®¤¡⁄•⁄∆« »⁄flO⁄Q◊⁄ ̈ V⁄»⁄fl ⁄́V⁄◊⁄́ ⁄fl≠ @»⁄¡⁄fl »⁄flMt—⁄∆.

»¤}¤»⁄¡⁄y•⁄ —⁄‡O⁄–=ΩO⁄yV⁄ÿVÊ ∂t•⁄fl @}⁄¿M}⁄ ‘Ê̂ ⁄fl` ̂ ⁄•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl ̈ fiƒ∂y|•⁄ ∫¤V⁄•⁄
∑Ê◊⁄O¤W•Ê. O⁄t»Êfl Æ⁄√»⁄·¤y•⁄∆« ̂ ⁄•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤W OÊMÆ⁄‚¥ »⁄fl}⁄fl° @•⁄¡⁄ —⁄…flfiÆ⁄•⁄ ∂y|V⁄◊¤W»Ê.

OÊ‡√fitfiO⁄¡⁄y
∑ÊÿVÊX »⁄fl}⁄fl° —⁄MeÊ ‘Ê‡}⁄fl° —⁄‡æ⁄fl% ⁄́ P¡⁄yV⁄◊⁄fl ¨¬fiO⁄–O⁄́ ⁄∆«VÊ }⁄ƒflÆ⁄ƒfl Dÿ•⁄ —⁄»⁄flæ⁄flV⁄◊⁄∆«
—⁄M ⁄̂¬—⁄fl»⁄‚¥•⁄PQM}⁄ ‘Ê̂ ⁄fl` •⁄‡¡⁄ »¤}¤»⁄¡⁄y•⁄ »⁄fl‡ƒO⁄ —⁄M ⁄̂¬—⁄∑ÊfiO¤W ∂¡⁄fl»⁄‚¥•⁄fl. B•⁄¬M•¤W
¨fiƒ »⁄fl}⁄fl° @•⁄¡⁄ —⁄…flfiÆ⁄•⁄ ∂y|V⁄◊⁄fl ⁄̂•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤W ⁄́Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl. Dÿ•⁄»⁄‚¥V⁄◊⁄∆«
Æ⁄√»⁄flflR»¤•⁄»⁄‚¥V⁄◊⁄fl OÊMÆ⁄‚¥, P}⁄°◊Ê, ‘⁄◊⁄¶ GM∏fi ∂y|V⁄◊¤W»Ê. B»⁄‚¥V⁄◊⁄ —⁄MæÊ‡fif}⁄ ∂y|•⁄∆« C
‘Ê‡~°́ ⁄ —⁄‡æ⁄fl% ⁄́́ ⁄fl≠ »⁄fl}⁄fl° @•⁄¡⁄ —⁄…flfiÆ⁄•⁄ AO¤À⁄»⁄́ ⁄fl≠ O¤yƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl.

»¤}¤»⁄¡⁄y•⁄ »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ —⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄O⁄fl —⁄M ⁄̂¬—⁄fl»¤V⁄ ¨¡⁄M}⁄¡⁄»¤W DMm¤V⁄fl»⁄
»⁄P√fi∫⁄»⁄́ ⁄•⁄ Æ⁄¬z¤»⁄fl»¤W —⁄‡æÊ‡%fi•⁄æ⁄fl•⁄ »Ê‡•⁄ƒfl »⁄fl}⁄fl° —⁄‡æ⁄·¤%—⁄°»⁄·¤ ⁄́•⁄ ∂ÿO⁄ —⁄‡æ⁄fl% ⁄́fl
¶V⁄M}⁄•⁄ »Êflfi≈Ê B¡⁄fl»⁄‚¥•¤W ∫¤—⁄»¤V⁄fl»⁄‚¥•⁄fl. C —⁄M•⁄∫⁄%V⁄◊⁄ƒ‡« ⁄̂•⁄fl¡⁄fl…OÊæ⁄fl Æ⁄¬z¤»⁄fl»¤W
¶V⁄M}⁄»⁄‚¥ OÊMÆ¤W O¤{—⁄fl»⁄‚¥•⁄fl. —⁄‡æ⁄fl% ⁄́fl O⁄yΩ¡Êæ⁄·¤•⁄ ∂ÿO⁄»⁄„ ¶V⁄M}⁄•⁄∆« d¡⁄V⁄fl»⁄ ̂ ⁄•⁄fl¡⁄fl…OÊ
»⁄fl}⁄fl° Æ⁄√~±⁄ƒ ⁄́•⁄ Æ⁄¬z¤»⁄fl»¤W OÊMÆ¤W O¤{—⁄fl»⁄‚¥•⁄fl.

AO¤À⁄∂y|

—⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄O⁄fl »¤}¤»⁄¡⁄y•⁄ »⁄fl‡ƒO⁄ ‘¤•⁄fl‘Ê‡fiV⁄fl»¤V⁄ »¤æ⁄flfl… ⁄́ @yflV⁄ÿVÊ »⁄fl}⁄fl° ®⁄‡ÿ ⁄́
O⁄yV⁄ÿVÊ  ∂t•⁄fl ̂ ⁄•⁄fl¡⁄fl…OÊ —⁄M∫⁄…—⁄fl}⁄°•Ê. }⁄¡⁄MV⁄•⁄‡¡⁄ O⁄t»Êfløfl¡⁄fl»⁄ ̈ fiƒ ∂y|»⁄‚¥ OÊMÆ⁄‚¥ ∂y|•Ê‡M¶VÊ
‘Ê‡fi∆“•¤V⁄ ‘Ê̂ ⁄fl` ⁄̂•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤V⁄fl}⁄°•Ê. Ếfi¡⁄◊Ê »⁄fl}⁄fl° BMtVÊ‡fi ∂y|V⁄◊⁄‡ B•⁄¡⁄ eÊ‡}ÊVÊ
⁄̂•⁄fl¡⁄fl…OÊVÊ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl. ’fiVÊ G≈¤« ∫¤V⁄¶M•⁄ƒ‡ ̂ ⁄•⁄fl¬ ∂¡⁄fl»⁄ ̈ fiƒ, ́ Êfi¡⁄◊Ê »⁄fl}⁄fl° O⁄s⁄fl¨fiƒ

(BMtVÊ‡fi) ∂y|V⁄◊⁄fl —Êfi¬ DMm¤•⁄fl•Êfi "AO¤À⁄̈ fiƒ'.

—⁄‡æ⁄fl% ⁄́ ∑Ê◊⁄P ⁄́∆«¡⁄fl»⁄ Jlflo ̈ fiƒ ∂y|•⁄ ~fi¡¤ O⁄t»Êfl ∫¤V⁄ »⁄·¤}⁄√ C ¬fi~æ⁄fl∆« ́ ⁄Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl.
B•⁄¬M•¤W —⁄‡æ⁄fl% Æ⁄√O¤À⁄»⁄‚¥ ∏ÿ ∑Ê◊⁄O¤WæÊflfi Dÿæ⁄flfl»⁄‚¥•⁄fl. A•⁄¡Ê —⁄M®¤¿ —⁄»⁄flæ⁄fl•⁄∆« —⁄‡æ⁄fl% ⁄́
P¡⁄yV⁄ÿVÊ »¤æ⁄flfl… ⁄́ »⁄fl‡ƒO⁄ Dÿ•⁄ —⁄»⁄flæ⁄flV⁄ÿWM}⁄ ‘Ê̂ ⁄fl` •⁄‡¡⁄ —⁄M ⁄̂¬—⁄∑ÊfiO¤W ∂¡⁄fl»⁄‚¥•⁄¬M•⁄
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

¨fiƒ∂y|•⁄ ⁄́Œ⁄o»⁄‚¥ V⁄y¨fiæ⁄fl»¤W¡⁄fl»⁄‚¥•⁄fl. ‘⁄◊⁄¶ »⁄fl}⁄fl° OÊMÆ⁄‚¥ ∂y|V⁄◊⁄fl ‘Ê̂ ⁄fl` ⁄́Œ⁄o»¤V⁄•⁄ O¤¡⁄y
B»Ê¡⁄s⁄‡ —Êfi¬•⁄ ∂y|V⁄◊⁄fl —⁄‡æ⁄fl%¨W¡⁄fl»⁄‚¥•⁄fl. ⁄̂M•⁄√ ⁄́∆«  »¤}¤»⁄¡⁄y…ƒ«¶¡⁄fl»⁄‚¥•⁄¬M•⁄ ∑Ê◊⁄PVÊ
⁄̂•⁄fl¡⁄fl…OÊ —⁄M∫⁄…—⁄fl»⁄‚¥¶ƒ«. A•⁄fl•⁄¬M•⁄ ̂ ⁄M•⁄√́ ⁄∆« AO¤À⁄»⁄‚¥ O⁄∞Æ¤W O¤{—⁄fl»⁄‚¥•⁄fl. B•Êfi O¤¡⁄y¶M•¤W

‘⁄V⁄ƒfl ‘Ê‡~°́ ⁄∆« ̂ ⁄M•⁄√ ⁄́ AO¤À⁄•⁄∆« ́ ⁄O⁄–}⁄√V⁄◊⁄fl VÊ‡fi ⁄̂¬—⁄fl}⁄°»Ê.

nMs¤≈È Æ⁄¬z¤»⁄fl

nMs¤≈È Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ ‘Ê_`́ ⁄ G≈¤« »⁄flO⁄Q◊⁄‡ O⁄Mt¡⁄∂‘⁄fl•⁄fl. A•⁄¡Ê @•⁄fl H ẾM•⁄fl @»⁄¬VÊ ~ÿæ⁄flƒfl
—¤®⁄¥¿»¤V⁄¶¡⁄∂‘⁄fl•⁄fl. B•⁄´⁄fl≠ Æ¤p⁄Æ⁄‚¥—⁄°O⁄•⁄∆«¡⁄fl»⁄ _}⁄√OÊQ —⁄M∂M©“•⁄ ^⁄^Ê%æ⁄fl »⁄fl‡ƒO⁄
—¤®⁄¥¿»¤V⁄fl»⁄M}Ê »⁄·¤s⁄∂‘⁄fl•⁄fl.

¡¤~√ ‘Ê‡}⁄fl° ‘Ê‡VÊ, ®⁄‡ÿ ⁄́ O⁄yV⁄◊⁄fl, »⁄flMdfl B}¤¿¶ B¡⁄fl»⁄ —⁄»⁄flæ⁄flV⁄◊⁄∆« ∑Ê◊⁄P ⁄́ P¡⁄yV⁄◊⁄fl @•⁄¡⁄
»⁄fl‡ƒO⁄ ‘¤•⁄fl ∂¡⁄fl»¤V⁄ ∑Ê◊⁄P ⁄́ Æ⁄¢⁄»⁄́ ⁄fl≠ —⁄∞Œ⁄o»¤W O¤yƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl. B•⁄‡ nMs¤≈È
Æ⁄¬z¤»⁄fl»¤W•Ê GM∂ —⁄}¤¿MÀ⁄»⁄́ ⁄fl≠ }⁄¡⁄V⁄~æ⁄fl∆« »⁄¿O⁄°Æ⁄t—⁄ƒfl @®¤¿Æ⁄O⁄¡⁄fl V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.

‘Ê‡VÊ »⁄fl}⁄fl° ®⁄‡ÿ ⁄́ O⁄yV⁄◊⁄∆« O⁄yV⁄◊⁄ V¤}⁄√ ‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄¬M•⁄ ∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄fl‡ ‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄fl.
A•⁄fl•⁄¬M•⁄ nMs¤≈È Æ⁄¬z¤»⁄fl»⁄‚¥ ‘Ê̂ ⁄fl` —⁄∞Œ⁄o»¤W¡⁄fl»⁄‚¥•⁄fl. O⁄yV⁄◊⁄ V¤}⁄√ »⁄fl}⁄fl° ∑Ê◊⁄P ⁄́ }⁄¡⁄MV⁄•⁄‡¡⁄»⁄́ ⁄fl≠
Æ⁄¡⁄—⁄∞¡⁄ ‘Ê‡fi∆—⁄fl»¤V⁄ ∑Ê◊⁄P ⁄́ }⁄¡⁄MV⁄•⁄‡¡⁄PQM}⁄  ∂‘⁄◊⁄ @©O⁄ V¤}⁄√…¡⁄fl»⁄ O⁄yV⁄ÿ¡⁄fl»¤V⁄ nMs¤≈È
Æ⁄¬z¤»⁄fl —⁄M∫⁄…—⁄fl»⁄‚¥•⁄fl.

B´¤µÒ¡ÊsÈ ÆÊ„fimÊ‡fiV¤√≤

•⁄‰À⁄¿ ∑Ê◊⁄PWM}⁄ ∂‘⁄◊⁄ @©O⁄ }⁄¡⁄MV⁄•⁄‡¡⁄…¡⁄fl»⁄ B´¤µÒ¡ÊsÈ …P¡⁄yV⁄◊⁄fl ̂ ⁄•⁄fl¡⁄fl…OÊøflM•¤W ́ ⁄Œ⁄o»¤V⁄•Ê
»¤}¤»⁄¡⁄y•⁄ »⁄fl‡ƒO⁄ ‘Ê̂ ⁄fl` •⁄‡¡⁄ —⁄M ⁄̂¬—⁄fl}⁄°•Ê. A•⁄fl•⁄¬M•⁄ •⁄‡¡⁄•⁄ »⁄—⁄fl°V⁄◊⁄ ±Ê≥„fimÊ‡fi }ÊVÊæ⁄flƒfl
B´¤µÒ¡ÊsÈ …P¡⁄yV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl. B´È±¤√¡ÊsÈ P¡⁄yV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ ±Ê≥„fimÊ‡fi
}ÊVÊæ⁄flfl»¤V⁄ B´È±¤√¡ÊsÈ …P¡⁄yV⁄◊⁄́ ⁄fl≠  »⁄·¤}⁄√ ‘¤•⁄fl‘Ê‡fiV⁄ƒfl ∏s⁄fl»⁄ æ⁄fl»⁄V⁄◊⁄fl »⁄fl}⁄fl° B´¤µÒ¡ÊsÈ
…P¡⁄yV⁄ÿVÊ —⁄M»Êfi¶æ⁄·¤•⁄ ≤≈ÈΩV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiOÊM•⁄fl »⁄flO⁄QÿVÊ ́ Ế ⁄Ø—⁄∑ÊfiO⁄fl.

B´¤µÒ¡ÊsÈ …P¡⁄yV⁄◊⁄ B}⁄¡⁄ DÆ⁄æÊ‡fiV⁄V⁄◊⁄fl

$ Al•⁄ O¤¡ÈV⁄◊⁄́ ⁄fl≠ ̈ æ⁄flM~√—⁄fl»⁄ ¬»Ê‡fimÈ O⁄MmÊ‡√fi≈ÈV⁄◊⁄∆«

$ mÊ∆…Œ⁄´È, t.….t., ≈Êfi—⁄¡È “∞fiO⁄¡È B}¤¿¶V⁄◊⁄´⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl »⁄fl}⁄fl°
¨æ⁄flM~√—⁄ƒfl

$ B≈ÊO¤oÒ¨OÈ »⁄¿»⁄—Ê§æ⁄fl∆« }Ê¡Êæ⁄flfl»⁄‚¥•⁄fl »⁄fl}⁄fl° »⁄flfl ⁄̂fl`»⁄ ∑¤WƒflV⁄◊⁄́ ⁄fl≠ O¤æ⁄fl%V⁄}⁄VÊ‡ÿ—⁄ƒfl

$ ¡Ê‡fi∑Ê‡fimÈV⁄◊⁄́ ⁄fl≠ ̈ æ⁄flM~√—⁄ƒfl

$ ¬»Ê‡fimÈ% —Ê̈ ”MVÈ

$ “fiOÊ√fimÈ “V⁄≠∆MVÈ

$ O⁄}⁄°≈Êæ⁄fl∆«¡⁄fl»⁄ »⁄—⁄fl°V⁄◊⁄ ±Ê≥„fimÊ‡fi }ÊVÊæ⁄flƒfl DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl.
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∫Ë}⁄À¤—⁄° X

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
1. »⁄P√fi∫⁄»⁄́ ⁄

2. Æ⁄√~æÊ‡M•⁄fl ∂y|•⁄ }⁄¡⁄MV⁄•⁄‡¡⁄»⁄‚¥ …ª´⁄≠»¤W¡⁄fl»⁄‚¥•⁄¬M•⁄ …ª´⁄≠ @◊⁄}Êæ⁄fl∆« ∑¤V⁄fl…OÊVÊ
J◊⁄V¤V⁄fl}⁄°•Ê.

3. ‘⁄◊⁄¶∂y|•⁄∆«, H ẾM•⁄¡Ê ‘⁄—⁄fl¡⁄fl »⁄fl}⁄fl° OÊMÆ⁄‚¥ ∂y|•⁄ ∑Ê◊⁄O⁄fl Jlflo —Êfi¬•⁄¡Ê ‘⁄◊⁄¶ ∂y|•⁄∆«
O¤{—⁄fl»⁄‚¥•⁄fl.

4. …•⁄fl¿}¤QM~fiæ⁄fl …P¡⁄yV⁄◊⁄ O⁄√»⁄fl»¤•⁄ …}⁄⁄¡⁄zÊ.

5. ∫⁄‡…flæ⁄fl »¤}¤»⁄¡⁄yOÊQ ‘Ê‡fi∆“•¤V⁄ ∑¤‘¤¿O¤À⁄•⁄∆« ®⁄‡◊⁄fl @¢⁄»¤ —⁄‡O⁄–=ΩO⁄yV⁄◊⁄fl
Bƒ«¶¡⁄fl»⁄‚¥•⁄¬M•⁄ ∑Ê◊⁄P ⁄́ ⁄̂•⁄fl¡⁄fl…OÊ —⁄M∫⁄…—⁄fl»⁄‚¥¶ƒ«. A•⁄fl•⁄¬M•⁄ ‘Ê̂ ⁄fl` —⁄¬æ⁄·¤•⁄ »⁄fl}⁄fl°
—⁄∞Œ⁄o»¤•⁄ _}⁄√»⁄‚¥ ƒª—⁄fl»⁄‚¥•⁄fl.

6. ‘⁄—⁄fl¡⁄fl ∑Ê◊⁄P ⁄́∆«

‘⁄—⁄fl¡⁄fl G≈Ê ‘⁄—⁄fl¡⁄fl ∂y|•⁄∆«

OÊMÆ⁄‚¥ ‘⁄‡ O⁄Æ⁄‚̋ ∞ ∂y|•⁄∆«

‘⁄◊⁄¶ ∑Ê◊⁄P ⁄́∆«

‘⁄—⁄fl¡⁄fl G≈Ê ‘⁄—⁄fl¡⁄fl ∂y|•⁄∆«

OÊMÆ⁄‚¥ ‘⁄‡ OÊMÆ⁄‚¥ ∂y|•⁄∆«

OÊMÆ⁄‚¥ ∑Ê◊⁄P ⁄́∆«

‘⁄—⁄fl¡⁄fl G≈Ê ‘⁄—⁄fl¡⁄fl ∂y|•⁄∆«

OÊMÆ⁄‚¥ ‘⁄‡ OÊMÆ⁄‚¥ ∂y|•⁄∆«

¨fiƒ ∑Ê◊⁄P ⁄́∆«

‘⁄—⁄fl¡⁄fl G≈Ê O⁄Æ⁄‚̋ ∞ ∂y|•⁄∆«

OÊMÆ⁄‚¥ ‘⁄‡ O⁄Æ⁄‚̋ ∞ ∂y|•⁄∆«
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∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl

  O⁄√»⁄fl —⁄‡ ⁄̂O⁄ ‘Ë•⁄fl @ƒ«—⁄MSÊ¿
1. — ⁄‡æ⁄fl%´ ⁄ ∑ Ê◊ ⁄O ⁄´ ⁄ fl ≠  V¤f´⁄ Æ ⁄l oO ⁄• ⁄ » ⁄ fl‡ƒO ⁄ ‘¤øfl“

»⁄y%…∫⁄d Ếæ⁄fl ⁄́fl≠ »⁄fl}⁄fl° »⁄y%…∫⁄d Ế DMm¤V⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄́ ⁄fl≠
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

2. O¤»⁄fl ⁄́∏ƒfl« GM∂ O¤¡⁄y»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl, O⁄‰}⁄O⁄ O¤»⁄fl ⁄́∏ƒ«́ ⁄fl≠ —⁄‰œo“
@•⁄¡⁄ ∂y|V⁄◊⁄ O⁄√»⁄fl»¤•⁄ …}⁄¡⁄zÊæ⁄fl ⁄́fl≠ »⁄fl}⁄fl° JM•⁄fl ¨fi¬ ⁄́ ‘⁄̈ æ⁄fl
»⁄fl‡ƒO⁄ ∑Ê◊⁄O⁄fl ‘¤•⁄fl‘Ê‡fiV⁄fl»¤V⁄ DMm¤V⁄fl»⁄ ∑¤V⁄fl…OÊæ⁄fl ⁄́fl≠ _}⁄√•⁄
—⁄‘¤æ⁄fl¶M•⁄ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

3. Y⁄lO ⁄ ∂y|V ⁄◊ ⁄´ ⁄ fl ≠  Jlfl o — Êfi¬“ — ⁄MY⁄n} ⁄ ∑ Ê◊ ⁄O ⁄´ ⁄ fl ≠
DMlfl»⁄·¤s⁄∂‘⁄fl•ÊM•⁄fl Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. ⁄́‡¿l ⁄́́ ⁄ O⁄ƒ¡Èt—ÈQ }⁄æ⁄·¤¬—⁄ƒfl »⁄fl}⁄fl° •⁄‰œoa⁄ƒ GM∂ …•⁄¿»⁄·¤ ⁄́•⁄
A®¤¡⁄•⁄∆« ∏ÿ∂y|•⁄∆« O¤{—⁄fl»⁄‚¥•⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

5. »⁄fl‡ƒ∂y| »⁄fl}⁄fl° VËy∂y|V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“¡⁄fl»⁄ Æ⁄√æÊ‡fiV⁄V⁄◊⁄∆«
Æ¤≈Ê‡XMs⁄fl ∂y|V⁄◊⁄ —⁄MæÊ‡fid´Êæ⁄fl Æ⁄¬z¤»⁄fl»⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

6. Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄ ∂y|, @Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl°V⁄◊⁄ ∂y|, O⁄‰}⁄O⁄ ∑Ê◊⁄P ⁄́∆«
»⁄—⁄fl°V⁄◊⁄ ∂y| ∂•⁄≈¤•⁄M}Ê }Ê‡fi¡⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

7. —Ê‡fi≈¤¡È —Ê∞O⁄oÒ»⁄·È ⁄́ O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
8. —Ê‡fi≈¤¡È —Ê∞O⁄oÒ»⁄·È ⁄́∆«¡⁄fl»⁄ …P¡⁄yV⁄◊⁄ O⁄√»⁄fl»¤•⁄ …}⁄¡⁄zÊ, B»⁄‚¥V⁄◊⁄

}⁄¡⁄MV⁄•⁄‡¡⁄, A»⁄}¤%MO⁄, ̂ ÊÁ}⁄́ ⁄¿ GM∏»⁄‚¥V⁄◊⁄fl æ⁄·¤»⁄ ¬fi~æ⁄fl∆«»Ê GM•⁄fl
»⁄fl}⁄fl° @»⁄‚¥V⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

9. ∑Ê◊⁄P ⁄́ ̂ ⁄•⁄fl¡⁄fl…OÊæ⁄fl O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
10. ∑Ê◊⁄P´⁄ ^⁄•⁄fl¡⁄fl…OÊ GM∂ …•⁄¿»⁄·¤´⁄•⁄ A®¤¡⁄•⁄∆« AO¤À⁄•⁄ ∂y|,

D•⁄æ⁄·¤—⁄°»⁄·¤ ⁄́ —⁄»⁄flæ⁄flV⁄◊⁄∆« —⁄‡æ⁄fl% ⁄́ ∂y|, @Æ¤æ⁄fl —⁄‡ ⁄́̂ ÊV⁄ÿVÊ
OÊMÆ⁄‚¥ ∂y| ̈ fis⁄∆¡⁄fl»⁄ O¤¡⁄y GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

11. nMs¤≈È Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
12. B´¤µÒ¡ÊsÈ ÆÊ„fimÊ‡fiV¤√≤æ⁄fl O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
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∫Ë}⁄À¤—⁄° X

@®¤¿Æ⁄O⁄¡⁄⁄  »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
O⁄√.—⁄⁄M —⁄‡ ⁄̂O⁄ D}⁄°»⁄fl —¤®¤¡⁄y D}⁄°»⁄flÆ⁄t

—⁄∑ÊfiO¤•⁄fl•⁄fl
1. —⁄MY⁄n}⁄ ∑Ê◊⁄O⁄fl »⁄y%…∫⁄d ẾVÊ J◊⁄V¤V⁄fl»⁄‚¥•ÊM•⁄‡

Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄ ∂y|•⁄ ∑¤V⁄fl…OÊæ⁄flfl
}⁄¡⁄MV⁄•⁄‡¡⁄»⁄´⁄fl≠ ‘Ê‡M¶OÊ‡Mt¡⁄fl»⁄‚¥•ÊM•⁄‡
…»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

2. Y⁄lO⁄ ∂y|V⁄◊⁄́ ⁄fl≠ —⁄MæÊ‡fif“•⁄¡Ê —⁄MY⁄n}⁄ ∑Ê◊⁄O⁄fl
•Ê‡¡Êæ⁄flfl»⁄ ‚¥•⁄fl GM•⁄fl …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

3. »⁄flO⁄QÿVÊ •⁄‰œoa⁄ƒ D•¤‘⁄¡⁄zÊ —⁄’}⁄ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. O¤»⁄fl´ ⁄∏∆«´ ⁄ ¡ ⁄‡ØfiO ⁄¡ ⁄y »⁄fl} ⁄ fl °  @•⁄¡ ⁄
…ÀÊfiŒ⁄}ÊV⁄◊⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

5. »⁄fl‡ƒ∂y|, VËy∂y|V⁄◊⁄´⁄fl≠ DÆ⁄æÊ‡fiW“¡⁄fl»⁄
Æ⁄√æÊ‡fiV⁄V⁄◊⁄∆« ∫¤V⁄»⁄’“ ∂y|V⁄◊⁄ —⁄MæÊ‡fid Ếæ⁄fl
Æ⁄¬z¤»⁄fl»⁄́ ⁄fl≠ …»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

6. —Ê∞O⁄oÒ»⁄·È ⁄́ O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.
7. Æ¤¡⁄•⁄À⁄%O⁄ »⁄fl}⁄fl ° @Æ¤¡⁄•⁄À⁄%O⁄ »⁄—⁄fl °V⁄◊⁄

∂y|V⁄ÿ¡⁄fl»⁄ O¤¡⁄y »⁄fl}⁄fl° O⁄‰}⁄O⁄ ∑Ê◊⁄P ⁄́∆« »⁄—⁄fl°V⁄◊⁄
∂y| ∂•⁄≈¤V⁄•⁄M}Ê }Ê‡fi¡⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄´⁄fl≠
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

8. nMs¤≈È Æ⁄¬z¤»⁄fl»⁄´⁄fl≠ ~ÿæ⁄flƒfl »⁄fl}⁄fl °
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

9. B´¤µÒ¡ÊsÈ ÆÊ„fimÊ‡fiV¤√≤æ⁄fl »⁄fl}⁄fl° B´¤µÒ¡ÊsÈ
…P¡⁄yV⁄◊⁄ B}⁄¡⁄ DÆ⁄æÊ‡fiV⁄V⁄◊⁄ O⁄fl¬}⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.



»⁄flfl ⁄́fl≠t

…e¤k ⁄́•⁄ ……®⁄ OÊ–fi}⁄√V⁄◊⁄ ∑Ê◊⁄»⁄{VÊ »⁄fl}⁄fl° …O¤—⁄ ́ ⁄»⁄flΩ —¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄

»Êflfi≈Ê ∏fi¡⁄fl~°¡⁄fl»⁄ Æ⁄√∫¤»⁄ O⁄t»ÊflæÊflfi ⁄́ƒ«. }⁄M}⁄√e¤k ⁄́•⁄ »⁄flfl ⁄́≠sÊæ⁄flfl @•⁄́ ⁄fl≠

⁄́»⁄flVÊ »⁄fl ⁄́»⁄¬OÊ »⁄·¤s⁄fl}⁄°•Ê. …e¤ḱ ⁄ »⁄fl}⁄fl° }⁄M}⁄√e¤ḱ ⁄V⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠

D•¤‘⁄¡⁄zÊ —⁄’}⁄ —⁄∞Œ⁄oÆ⁄t—⁄ƒfl C æ⁄fl‡¨mÈ —⁄‘¤æ⁄flO⁄»¤W¡⁄fl»⁄‚¥•⁄fl.

—¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄ »Êflfi≈Ê Æ⁄√∫¤»⁄»⁄́ ⁄fl≠ ∏fi¬•⁄ }⁄M}⁄√e¤k ⁄́•⁄ ’¬»ÊflV⁄◊⁄

Æ⁄noæ⁄fl ⁄́fl≠ }⁄æ⁄·¤¬“, B≈ÊOÊ‡oÒfi¨OÈ” GM∂ …e¤ḱ ⁄•⁄ À¤SÊ »⁄fl}⁄fl°  B≈ÊOÊ‡oÒfi¨OÈ”

Y⁄lO⁄V⁄◊⁄fl H ẾM•⁄fl ~ÿæ⁄flƒfl, @»⁄‚¥V⁄◊⁄́ ⁄fl≠ ̈ ¬fiO⁄–zÊ »⁄·¤t, V⁄fl¡⁄fl~“ @»⁄‚¥V⁄◊⁄

O⁄fl¬}⁄fl ‘Ê_`´⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl´⁄fl≠ Æ⁄sÊæ⁄flƒfl C æ⁄fl‡¨mÈ @»⁄O¤À⁄»⁄´⁄fl≠

J•⁄W—⁄fl»⁄‚¥•⁄fl. B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄V⁄◊⁄ —⁄MOÊfi}⁄V⁄◊⁄ O⁄fl¬}⁄fl —⁄∞Œ⁄o}Êæ⁄fl´⁄fl≠

Æ⁄sÊæ⁄flƒfl »⁄fl}⁄fl° Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄»⁄́ ⁄fl≠ …»⁄¡⁄»¤W Æ⁄¬Ãfi∆“ ⁄̂̂ Ê%æ⁄fl
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- ́ ¤¿ Ế‡fimÊOÊ‡≠fiƒf - ¡Ê‡fi∑Ê‡finOÈ” - B - »⁄·¤∆ ⁄́¿V⁄◊⁄ ̈ æ⁄flM}⁄√y.

»
Ê‡

s
⁄‡

¿≈
ÈV

⁄◊
⁄ »

⁄fl‡
ƒ

O⁄.
...



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

167

B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

   
AÀ

⁄æ
⁄flV

⁄◊⁄fl
/~

◊⁄fl
»⁄ÿ

OÊV
⁄◊⁄fl

/O
⁄∆O

¤ 
—¤

»⁄fl
¢
⁄¥¿%

V⁄◊
⁄fl  

 
 
 
   

   
 O

⁄∆O
¤ 

⁄̂l
fl»

⁄n
OÊV

⁄◊⁄fl
/}

⁄M}
⁄√V
⁄◊⁄fl

   
   

   
O⁄∆

OÊ⁄æ
⁄fl —

¤®
⁄´ÊV

⁄◊⁄fl
»Ê‡

s
⁄‡¿

≈È
 -

 1
   

   
 (

 4
 Ø

fi¬
æ

⁄fls
È)

B
≈ÊO

Ê‡o
Òfi¨

OÈ
”

$
…

e
¤k´

⁄, 
}⁄M

}⁄√
e

¤k´
⁄ …

e
¤k´

⁄•
⁄ Æ

⁄√æ
Ê‡

fiV
⁄»

Êfi
}⁄M

}⁄√
e
¤k´

⁄.

$
…
…
®

⁄ ¬
fi~

æ
⁄fl 

B
≈
ÊOÊ‡

oÒfi
¨O

È 
D

Æ
⁄O⁄¡

⁄y
V⁄◊

⁄
¨»

⁄·¤
%y

 -
 }

⁄M}
⁄√e

¤k
⁄́•
⁄ ’

¬»
Êfl.

$
B

≈
ÊOÊ‡

oÒfi¨
OÈ

 -
 B

≈
ÊOÊ‡

oÒfi¨
OÈ

- 
B

≈
ÊOÊ‡

oÒfi´
ÈV

⁄◊⁄
—⁄
 ∫

¤»
⁄V⁄
◊⁄
fl 

»
⁄fl}

⁄fl° 
@

»
⁄‚¥V

⁄◊
⁄´
⁄fl≠ 

¨æ
⁄flM

~√
“

Æ
⁄√æ

Ê‡
fid

⁄́O⁄¡
⁄»
¤V

⁄fl»
⁄M}

Ê »
⁄·¤
s
⁄fl»

⁄‚¥•
⁄¡⁄ 

O⁄fl
¬}

¤•
⁄

O⁄∆
OÊ.

$
B

≈
ÊOÊ‡

oÒfi¨
OÈ

D
Æ
⁄O⁄¡

⁄y
V⁄◊

⁄fl, 
@
»
⁄‚¥V
⁄◊⁄ 

Y
⁄l
O⁄V

⁄◊⁄fl
,

—⁄M
OÊfi

}⁄V
⁄◊⁄fl

$
¡Ê“

—⁄o¡
È,
 s

⁄æ
Ê‡
fis

È,
 G

≈
È. 

B
.t

. O
ÊfiÆ

⁄“l
¡È

,
m
¤√¨

”—⁄o¡
È,
 B

Ms
⁄O⁄o¡

È 
B

»
⁄‚¥V

⁄◊⁄∆
« Æ

⁄√~
æ

Ê‡
M•

⁄¡⁄
O¤

æ
⁄fl%

, —
⁄MO

Êfi}
⁄, ¡

⁄̂
⁄́Ê.

@ƒ
∞»

¤‘
⁄O⁄V

⁄◊⁄fl
$

s
Ê‡
fiØ

MV
È, 

 n
 -

 …
®
⁄, p

 -
 …

®
⁄ »

⁄flflM
•
⁄OÊQ
 J

ƒ
»
⁄‚¥,

’
M•

⁄OÊQ
 J

ƒ
»
⁄‚¥, 

L
E

D
 V

⁄◊⁄ 
Æ
⁄√}
Ê¿fiO

⁄}ÊV
⁄◊⁄fl

æ
⁄fl‡

¨m
È±

Ê¥√fi
M

—⁄»
⁄flæ

⁄fl :
 8

 Ø
¬fi

s
È

$
O⁄◊

Ê•
⁄ O

Êƒ
»

⁄‚¥ 
»

⁄Œ
⁄%
V⁄◊

⁄∆
« …

e
¤k´

⁄•
⁄ …

…
®

⁄
A

À⁄æ
⁄flV

⁄◊⁄
fl 

æ
⁄·¤

»
⁄ O

Ê–fi
}⁄√

•
⁄ }

⁄M}
⁄√e

¤k´
⁄•

⁄∆
«

»
⁄flfl

´⁄
≠s

Êæ
⁄fl´

⁄fl≠ 
D

Ml
fl»

⁄·¤
t

}⁄
fl 

G
M∂

fl•
⁄OÊQ

—⁄M
∂
M©

“ 
D

•
¤‘

⁄¡⁄z
ÊV⁄◊

⁄ »
⁄fl‡

ƒ
O⁄ ̂

⁄̂
Ê%.

$
…
e
¤k

⁄́•
⁄ Æ

⁄‚¥¡
Ê‡
fiV

⁄~æ
⁄flfl 

—¤
»
⁄·¤

f
O⁄ 

f
fi»

⁄́⁄•
⁄

»
Êflfi

≈
Ê 

æ
⁄·¤

»
⁄ 

¬fi
~
æ

⁄fl∆
« 

Æ
⁄√∫

¤
»
⁄ ∏

fi¡
⁄fl}

⁄°•
Ê G

M∂
fl•

⁄¡⁄ 
O⁄fl

¬}
⁄fl 

D
•
¤‘

⁄¡⁄z
ÊV⁄◊

⁄
»
⁄fl‡

ƒ
O⁄ ̂

⁄̂
Ê%.

$
D

Æ
⁄æ

Ê‡
fiV

⁄ ¡
⁄’

}⁄»
¤•

⁄ B
≈
ÊOÊ‡

oÒfi¨
OÈ

 D
Æ
⁄O⁄¡

⁄y
Y

⁄l
O⁄V

⁄◊⁄́
⁄fl≠ 
O⁄◊

⁄_
 }

ÊVÊ•
⁄fl V

⁄fl¡
⁄fl~

“ 
Æ
¤p

⁄Æ
⁄‚¥—

⁄°O⁄•
⁄

Æ
⁄n
oæ

Ê‡
M¶

VÊ 
‘

Ê‡
fi∆

“ ̂
⁄̂
Ê%.

A
À⁄æ

⁄fl …
¨»

⁄flæ
⁄fl, 

—⁄M
OÊfi

}⁄V
⁄◊⁄́

⁄fl≠ ¡
⁄_
“ 

Æ
⁄n
oæ

⁄fl
⁄́fl≠

}⁄æ
⁄·¤

¬—
⁄fl»

⁄‚¥•
⁄fl.

@
ƒ
∞»

¤‘
⁄O⁄,

$
s
Ê‡
fiØ

MV
È 

n
- 
…
®
⁄ P

 -
 …

®
⁄ G

M∏
»
⁄‚¥V
⁄◊⁄ 

O⁄fl
¬}

⁄fl
⁄̂̂Ê%

s
⁄æ

Ê‡
fis

È 
¡⁄‡

Ø
fiO

⁄¡⁄
y

 -
 ^

⁄^
Ê%
. 

L
E

D
/

s
⁄æ

Ê‡
fis

È »
⁄flM

s
⁄ƒ
•
⁄∆
«¡⁄fl

»
⁄ Æ

⁄√æ
Ê‡
fiV

⁄, »
⁄flflM

•
⁄OÊQ

J
ƒ
»
⁄‚¥ »

⁄fl}
⁄fl° ’

M•
⁄OÊQ 

J
ƒ
»
⁄‚¥ B

»
⁄‚¥V
⁄◊⁄ 

 »
⁄¿}
¤¿—

⁄»
⁄́⁄fl

≠
…
»
⁄¬—

⁄fl»
⁄‚¥•

⁄fl,¨
»
⁄%_

—⁄fl
»
⁄‚¥•

⁄fl.
L

E
D

 V
⁄◊⁄ 

Æ
⁄√}
Ê¿fiO

⁄}ÊV
⁄◊⁄fl

 -
 ̈

V⁄»
⁄fl

⁄́OÊQ
 }

⁄ƒ
flÆ

⁄‚¥»
⁄‚¥•

⁄fl.

$
…
e

¤k´
⁄ »

⁄fl}
⁄fl° 

}⁄M
}⁄√

e
¤k´

⁄V⁄◊
Ê‡

◊⁄W
´⁄

—⁄
M∂

M®
⁄»

⁄´
⁄fl≠ 

~ÿ
•

⁄fl 
»

⁄flM
t

—⁄
ƒ

fl
—¤

®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
•

ÊÁ´
⁄M¶

´⁄ 
f

fi»
⁄´⁄•

⁄∆
«  

}⁄M
}⁄√

e
¤k´

⁄•
⁄

’
¬»

ÊflV
⁄◊

⁄´
⁄fl≠
 

D
Æ

⁄æ
Ê‡

fiW
—⁄

ƒ
fl

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
B

≈
ÊOÊ‡

oÒfi¨
OÈ

 D
Æ
⁄O⁄¡

⁄y
V⁄◊

⁄́⁄fl
≠ V

⁄fl¡
⁄fl~

“
Æ

⁄n
o 

}
⁄æ

⁄·¤
¬—

⁄ƒ
fl,

 
B

»
⁄‚¥V

⁄◊
⁄∆

«
D

Æ
⁄æ

Ê‡
fiW

—⁄
fl»

⁄ 
Y

⁄l
O⁄
V⁄

◊
⁄´

⁄fl≠
V⁄fl

¡⁄fl
~—

⁄ƒ
fl 

»
⁄fl}

⁄fl° 
—⁄M

OÊfi
}⁄V

⁄◊⁄
 Æ

⁄n
o

}⁄æ
⁄·¤

¬“
 …

»
⁄¬—

⁄ƒ
fl —

¤®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
s
⁄æ

Ê‡
fis

È/
L

E
D
 ́

⁄fl≠ 
»
⁄flflM

•
⁄OÊQ

 J
ƒ
»
⁄‚¥

»
⁄fl}

⁄fl° 
’

M•
⁄OÊ
Q 

J
ƒ

…
´⁄

∆
«¡
⁄fl»

⁄M}
Ê

»
⁄flM

s
⁄ƒ

•
⁄∆

« 
e

Ê‡
fit

“
O¤

æ
⁄fl%

»
Ê—⁄V

⁄fl»
⁄M}

Ê »
⁄·¤

s
⁄ƒ
fl, 

@
»
⁄‚¥V

⁄◊⁄
»
⁄¿}

¤¿—
⁄»
⁄´⁄fl

≠ …
»
⁄¬—

⁄ƒ
fl, 

¨»
⁄%_

—⁄ƒ
fl

»
⁄fl}

⁄fl° 
»
⁄flM

s
⁄ƒ
•
⁄ _

}⁄√
»
⁄´⁄fl

≠ 
¡⁄_

—⁄ƒ
fl

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

168

 ∫Ë}⁄À¤—⁄° X

   
AÀ

⁄æ
⁄flV

⁄◊⁄fl
/~

◊⁄fl
»⁄ÿ

OÊV
⁄◊⁄fl

/O
⁄∆O

¤ 
—¤

»⁄fl
¢
⁄¥¿%

V⁄◊
⁄fl  

 
 
 
   

   
 O

⁄∆O
¤ 

⁄̂l
fl»

⁄n
OÊV

⁄◊⁄fl
/}

⁄M}
⁄√V
⁄◊⁄fl

   
   

   
O⁄∆

OÊ⁄æ
⁄fl —

¤®
⁄´ÊV

⁄◊⁄fl

$
J

M•
⁄fl 

s
⁄æ

Ê‡
fis

È 
A

C
 
»

⁄flM
s

⁄ƒ
•

⁄∆
«

O¤
æ

⁄fl%
»
Ê—⁄V

⁄fl»
⁄ …

®
¤

⁄́
˛

@
®
⁄% 

@
≈
Êæ

⁄fl ¡
ÊPo±

⁄æ
⁄fl¡

È
˛

Æ
⁄„y

% 
@
≈
Êæ

⁄fl ¡
ÊPo±

⁄æ
⁄fl¡

È

$
2 

¬fi
~æ

⁄fl m
¤√¨

”—⁄o¡
ÈV

⁄◊⁄fl
 n

p
n
 -

 m
¤√¨

”—⁄o¡
È,

 p
n

p
 -

m
¤√¨

”—⁄o¡
È,
 H

MØ
«≤
OÊfi

À⁄́
È

B
Mm

ÊVÊ√
fim

Ês
È 
—⁄O

⁄‡
¿%

m
È,

 I
C

  æ
⁄fl …

ÀÊfi
Œ
⁄}ÊV

⁄◊⁄fl
.

Æ
⁄√P√

æ
⁄·¤
 —

¤»
⁄fl¢

⁄¥¿%
V⁄◊

⁄fl
$

Æ
¤√æ

Ê‡
fiW

O⁄ ̈
»
⁄%

⁄́̂⁄»
⁄́⁄fl

≠ ¡
⁄‡
Ø
—⁄fl

»
⁄‚¥•

⁄fl
$

¨V
⁄»
⁄fl

⁄́OÊQ
 }

⁄ƒ
flÆ

⁄‚¥»
⁄‚¥•

⁄fl
$

Æ
⁄√æ

Ê‡
fiV

⁄, ̈
¬fi

O⁄–
zÊ

$
A
À⁄æ

⁄fl …
¨»

⁄flæ
⁄fl

$
•
⁄}⁄°V

⁄◊⁄́
⁄fl≠ 
—⁄M

V⁄√
’

—⁄fl
»
⁄‚¥•

⁄fl

æ
⁄fl‡

¨m
È±

Ê¥√fi
M

$
»

⁄flM
s

⁄ƒ
•

⁄ 
_

}
⁄√»

⁄´
⁄fl≠
 

¡⁄
_

—⁄
fl»

⁄‚¥•
⁄fl

m
¤√´

È”Æ
Ê„fi

»
⁄fl%

¡È
´⁄
 L

m
ÈÆ

⁄‚¥m
È´

⁄∆
« J

M•
⁄fl

s
⁄æ

Ê‡
fis

⁄´⁄
fl≠ 

e
Ê‡

fit
“ 

´⁄s
Ê—⁄fl

»
⁄ Æ

⁄√æ
Ê‡

fiV
⁄,

L
m
ÈÆ

⁄‚¥m
È 
»
Ê„fi

≈
Êofie

È
⁄́ V

¤√±
È

⁄́fl≠ 
¡⁄_

—⁄fl
»
⁄‚¥•

⁄fl,
^

⁄^
Ê%

, 
 A

C
æ

⁄fl´
⁄fl≠ 

G
s

Ê∏
n

o¡
⁄fl»

⁄ 
D

C
A

W
∂

•
⁄≈

¤ø
fl—

⁄fl»
⁄ Æ

⁄√æ
Ê‡

fiV
⁄ (

@
®

⁄%
 @

≈
Êæ

⁄fl
¡ÊP

o≤
OÊfi

À⁄́
È,
 V

¤√≤
OÈ

_
}⁄√
)

$
J

M•
⁄fl 

—Ê
oÆ

Ès
Ë´

È 
m

¤√
´
È”Æ

Ê„
fi»

⁄fl%
¡È

´
⁄

L
m
ÈÆ

⁄‚¥m
È´

⁄∆
« 2

 s
⁄æ

Ê‡
fis

ÈV
⁄◊⁄´

⁄fl≠ 
e
Ê‡
fit

“
(_

}⁄√(
7.

10
))

 O
¤æ

⁄fl%
»
Ê—⁄V

⁄fl»
⁄M}

Ê »
⁄·¤
s
⁄fl»

⁄‚¥•
⁄fl -

L
m
ÈÆ

⁄‚¥m
È 
»
Ê„fi

≈
Êofie

È
⁄́ Æ

⁄√}
Ê¿fiO

⁄}Ê,
 V

¤√≤
OÈ

 _
}⁄√

- 
Æ
⁄„y

% 
@
≈
Êæ

⁄fl ¡
ÊPo≤

OÊfi
À⁄́

È

$
…

…
®

⁄ 
¬fi

~
æ

⁄fl 
s

⁄æ
Ê‡

fis
ÈV

⁄◊
⁄fl 

»
⁄fl}

⁄fl°
m
¤√¨

”—⁄o
¡È

V⁄◊
⁄fl 

¨¬
fiO

⁄–z
Ê »

⁄·¤
s

⁄fl»
⁄‚¥•

⁄fl, 
^
⁄^
Ê%,

‘
Ê‡

fi∆
—⁄

fl»
⁄‚¥•

⁄fl,
 

n
p

n
, 

p
n

p
 
  

m
¤√
¨
”—

⁄o¡
È,

—⁄M
OÊfi

}⁄V
⁄◊⁄∆

«¡⁄fl
»
⁄ »

⁄¿}
¤¿—

⁄  I
C

T
 æ

⁄fl —
⁄‘

¤æ
⁄fl

$
IC

 _
Æ
ÈV

⁄◊⁄∆
« @

◊⁄»
⁄t
—⁄≈

¤•
⁄ Y

⁄l
O⁄V

⁄◊⁄fl
 -

 ̂
⁄̂
Ê%

$
IC

T
 
D

Æ
⁄æ

Ê‡
fiW

“ 
…

»
⁄¬
—⁄
fl»

⁄‚¥•
⁄fl.

 …
…

®
⁄

»
⁄·¤

•
⁄¬æ

⁄fl∆
«¡⁄fl

»
⁄ @

V⁄}
⁄¿…

•
⁄ßŒ
⁄flo 

IC
 ƒ

ª
—⁄fl

»
⁄M}

Ê
»
⁄·¤

s
⁄fl»

⁄‚¥•
⁄fl, 

@
»
⁄‚¥V

⁄◊⁄ 
Æ
⁄√}
Ê¿fiO

⁄}ÊV
⁄◊⁄ 

⁄̂̂
Ê%,

  
IC

_
Æ

ÈV
⁄◊
⁄ Æ

¤√®
¤´

⁄¿}
Ê -

 ^
⁄^

Ê%
, 

¨V
⁄»

⁄fl´
⁄OÊQ

}⁄ƒ
flÆ

⁄‚¥»
⁄‚¥•

⁄fl.

$
s
⁄æ

Ê‡
fis

⁄́⁄fl
≠ A

C
 »

⁄flM
s
⁄ƒ
•
⁄∆
«

e
Ê‡

fit
“ 

O¤
æ

⁄fl%
»

Ê—⁄V
⁄fl»

⁄M}
Ê

»
⁄·¤

t
 @

®
⁄% 

@
≈
Êæ

⁄fl 
¡ÊP

o≤
OÊfi

À⁄
´
È,

 
Æ

⁄„
y

%
 

@
≈

Êæ
⁄fl

¡Ê
Po
≤

OÊfi
À⁄
´È

 G
M•

⁄¡
Êfi´

ÊM•
⁄fl

Æ
⁄√æ

Ê‡
fiV

⁄•
⁄ »

⁄fl‡
ƒ

O⁄ 
~ÿ

•
⁄fl

OÊ‡
Ms

⁄fl V
¤√Ø

⁄́∆
« _

~√
fiO

⁄¬—
⁄ƒ
fl

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
s
⁄æ

Ê‡
fis

È 
»
⁄fl}

⁄fl° m
¤√¨

”—⁄o¡
ÈV

⁄◊⁄
¡⁄^

⁄´Ê
æ

⁄fl∆
«¡⁄fl

»
⁄ »

⁄¿}
¤¿—

⁄»
⁄´⁄
fl≠

V⁄
fl¡

⁄fl~
“ 

…
»

⁄¬
—⁄

ƒ
fl

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
IC

 
_

Æ
ÈV

⁄◊
⁄ …

ÀÊfi
Œ

⁄}
ÊV⁄
◊⁄
´⁄
fl≠

…
»
⁄¬—

⁄ƒ
fl —

¤®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

169

B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

   
AÀ

⁄æ
⁄flV

⁄◊⁄fl
/~

◊⁄fl
»⁄ÿ

OÊV
⁄◊⁄fl

/O
⁄∆O

¤ 
—¤

»⁄fl
¢
⁄¥¿%

V⁄◊
⁄fl  

 
 
 
   

   
 O

⁄∆O
¤ 

⁄̂l
fl»

⁄n
OÊV

⁄◊⁄fl
/}

⁄M}
⁄√V
⁄◊⁄fl

   
   

   
O⁄∆

O¤
 —

¤®
⁄́ÊV

⁄◊⁄fl
æ

⁄fl‡
¨m

È±
Ê¥√fi
M

$
_
}⁄√
V⁄◊

⁄fl, 
Æ
⁄n
o G

M∏
»
⁄‚¥V

⁄◊⁄ 
…
ÀÊ«fi

Œ
⁄zÊ,

 •
⁄}⁄°°V

⁄◊⁄
—⁄M

V⁄√
‘

⁄, —
Ê…
fl´

¤¡
È,
 I

C
T
 G

M∏
»
⁄‚¥V

⁄◊⁄ 
»
⁄fl‡

ƒ
O⁄

A
®

⁄fl¨
O⁄
 

}
⁄M
}
⁄√e

¤k
´
⁄ 

OÊ
–fi

}
⁄√V

⁄◊
¤•

⁄
»
¤}

¤%
…
¨»

⁄flæ
⁄fl }

⁄M}
⁄√e

¤ḱ
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 ∫Ë}⁄À¤—⁄° X

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
……®⁄ ¬fi~æ⁄fl Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄fl (“¡¤…flOÈ, O¤∂%´È, »⁄æ⁄fl¡È∑ËMsÈ ¡Ê“—⁄o¡ÈV⁄◊⁄fl), ≤OÈ”sÈ
OÊfiÆ¤“l¡ÈV⁄◊⁄fl, »Êfi¬æ⁄fl∂≈È OÊfiÆ¤“l¡ÈV⁄◊⁄fl, ……®⁄ ¬fi~æ⁄fl s⁄æÊ‡fisÈV⁄◊⁄fl, m¤√ ”̈—⁄o¡⁄flV⁄◊⁄fl  (npn,

pnp), IC _ÆÈV⁄◊⁄fl (IC 555, IC 810), mÊ‡fi^È% —Ê≈ÈV⁄◊⁄fl, »⁄fl∆o…flfil¡ÈV⁄◊⁄fl 3-̨ 0˛3 m¤√́ È”±Ê≥„fi»⁄fl%¡È,
∂≈Èπ (3V), LED V⁄◊⁄́ ⁄fl≠ eÊ‡fit—⁄fl»⁄ }⁄M~V⁄◊⁄fl, “ ^ÈV⁄◊⁄fl.

…e¤k ⁄́ - }⁄M}⁄√e¤k ⁄́
’M¶ ⁄́ }⁄¡⁄V⁄~V⁄◊⁄∆« O⁄∆~¡⁄fl»⁄ …e¤k ⁄́•⁄ AÀ⁄æ⁄flV⁄◊⁄fl »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄ A®¤¡⁄•⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄
DÆ⁄O⁄¡⁄yV⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠ Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄ D•¤‘⁄¡⁄zÊV⁄ÿVÊ ‘Ê‡¡⁄}¤W ̈ fit, ̂ ⁄̂ Ê%æ⁄fl
»⁄fl‡ƒO⁄ …e¤k ⁄́•⁄ Æ⁄√æÊ‡fiV⁄»Êfi }⁄M}⁄√e¤k ⁄́ GM∂ AÀ⁄æ⁄flOÊQ }⁄ƒflÆ⁄∑ÊfiO⁄fl. BM}⁄‘⁄ }⁄M}⁄√e¤k ⁄́V⁄◊⁄fl
—¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄ »Êflfi≈Ê ‘Ê_` ⁄́ Æ⁄√»⁄·¤y•⁄∆« Æ⁄√∫¤»⁄ ∏fi¬•⁄ …Œ⁄æ⁄fl»⁄́ ⁄fl≠ •ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•⁄
—⁄M•⁄∫⁄%V⁄◊⁄́ ⁄fl≠ —⁄‡_“ ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ }⁄ƒflØ—⁄∑ÊfiO⁄fl.

D•¤: »Ê‡fil¬ ⁄́ —⁄MÀÊ‡fi®⁄́ Ê, ¡Ê≤¥√d¡Êfil¬ ⁄́ ̈ »⁄·¤%y, »⁄·¤’~ …¨»⁄flæ⁄fl }⁄M}⁄√e¤k ⁄́OÊQ —⁄M∂M©“•⁄
¬»Ê‡fimÈ —Ê̈ ”MVÈ, B.“.f »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ A¡⁄M∫⁄•⁄ ̂ ⁄̂ Ê%VÊ J◊⁄Æ⁄t—⁄∂‘⁄fl•⁄fl.

B≈ÊOÊ‡oÒfi¨OÈ”
B≈ÊOÊ‡oÒfi¨OÈ”, B•⁄¡⁄ Æ⁄√}Ê¿fiO⁄}ÊV⁄◊⁄fl »⁄fl}⁄fl° C OÊ–fi}⁄√•⁄ »¤¿Æ⁄O⁄»¤•⁄ DÆ⁄æÊ‡fiV⁄ —¤®⁄¥¿}ÊV⁄◊⁄fl H ẾM•⁄fl
⁄̂̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl. ‘⁄◊Êæ⁄fl B≈ÊOÊ‡oÒfi¨OÈ” ∑Ê‡fisÈ%V⁄◊⁄́ ⁄fl≠ ∂◊⁄“ @•⁄¡⁄

B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥ GM•⁄fl —⁄ }⁄N V⁄fl¡⁄fl~“ @»⁄‚¥V⁄◊⁄∆« Æ⁄√~æÊ‡M•⁄́ ⁄fl≠ »⁄flMs⁄ƒ•⁄∆«
æ⁄·¤OÊ DÆ⁄æÊ‡fiW—⁄fl}¤°¡ÊM•⁄fl ~ÿ•⁄flOÊ‡◊⁄Ÿƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄fl (Resistors)

……®⁄ ¬fi~æ⁄fl Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊¤•⁄ O¤∂%´È ¡Ê“—⁄o¡ÈV⁄◊⁄fl, »⁄æ⁄fl¡È∑ËMsÈ ¡Ê“—⁄o¡ÈV⁄◊⁄fl, »Êfi¬æ⁄fl∂≈È
¡Ê“—⁄o¡ÈV⁄◊⁄fl B}¤¿¶V⁄◊⁄́ ⁄fl≠ J•⁄W“ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ V⁄fl¡⁄fl~—⁄ƒfl ⁄̂lfl»⁄nOÊæ⁄fl ⁄́fl≠ ⁄́sÊ—⁄∑ÊfiO⁄fl. eÊ‡}ÊVÊ
»⁄flMs⁄ƒ•⁄∆«  @»⁄‚¥V⁄◊⁄ DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄ƒfl —⁄M•⁄∫⁄%»⁄́ ⁄fl≠ JW—⁄∑ÊfiO⁄fl. B•Êfi ¬fi~æ⁄fl∆«
B}⁄¡⁄ B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄V⁄◊¤•⁄ BMs⁄O⁄o¡ÈV⁄◊⁄fl, OÊfiÆ¤“l¡ÈV⁄◊⁄fl, B}¤¿¶V⁄◊⁄´⁄fl≠ V⁄fl¡⁄fl~—⁄ƒfl
@»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl. Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄ —⁄MOÊfi}⁄»⁄́ ⁄fl≠ ¡⁄_—⁄ƒfl eÊ‡}ÊVÊ »Êfi¬æ⁄fl∂≈È ¡Ê“—⁄o¡È ⁄́fl≠
—⁄‡_—⁄ƒfl C —⁄MOÊfi}⁄•⁄∆« æ⁄·¤»⁄ ∂•⁄≈¤»⁄zÊæ⁄fl ⁄́fl≠ »⁄·¤s⁄∑ÊfiOÊM•⁄fl —⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl.

æ⁄fl‡¨mÈ´ÊsÊVÊ

»Ê‡s⁄‡¿≈È 1
B≈ÊOÊ‡oÒfi¨OÈ” —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ
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B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

BMs⁄O⁄o¡ÈV⁄◊⁄fl (Inductors)

Æ⁄√~¡Ê‡fi®⁄O⁄V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° BMs⁄O⁄o¡ÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ JM•⁄fl »⁄flMs⁄ƒ•⁄ …•⁄fl¿}È Æ⁄√»¤‘⁄»⁄́ ⁄fl≠
¨æ⁄flM~√—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê GM∂ ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ BMs⁄O⁄o¡È DÆ⁄æÊ‡fiW“•⁄¡Ê ̂ ÊÁ}⁄́ ⁄¿ ́ ⁄Œ⁄o…ƒ«•Ê
AC æ⁄fl ⁄́fl≠ ¨æ⁄flM~√—⁄ƒfl —¤®⁄¥¿…•Ê GM•⁄fl »⁄flO⁄QÿVÊ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl.

»⁄flMs⁄ƒ•⁄∆«¡⁄fl»⁄ BMs⁄O⁄o¡È ⁄́ JM•⁄fl B~…fl~æÊflfi ẾM•⁄¡Ê @•⁄́ ⁄fl≠ B}⁄¡⁄ B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄V⁄◊⁄M}Ê
IC V⁄◊⁄∆« BMl¡ÈVÊ√fisÈ »⁄·¤s⁄ƒfl —¤®⁄¥¿…ƒ«. @»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄flMs⁄ƒV⁄◊⁄∆« Æ⁄√}Ê¿fiO⁄»¤W DÆ⁄æÊ‡fiW—⁄∑ÊfiO¤W
∂¡⁄fl}⁄°•Ê. B»⁄‚¥V⁄◊⁄ —⁄MOÊfi}⁄ æ⁄fl‡¨mÈ ‘Ê¨√ (H) »⁄fl}⁄fl° Æ¤√æÊ‡fiWO⁄ æ⁄fl‡¨mÈ …fl∆« ‘Ê̈ √
(mH)AW•ÊæÊflM•⁄fl •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl.

OÊfiÆ¤“l¡ÈV⁄◊⁄fl (Capacitors)

DÆ⁄æÊ‡fiV⁄¡⁄’}⁄»¤•⁄ JM®⁄fl ÆÊfiÆ⁄¡È OÊfiÆ¤“l¡È/ÆÊ„fi∆£fi´È OÊfiÆ¤“l¡È, B≈ÊOÊ‡oÒfi∆nOÈ
OÊfiÆ¤“l¡È GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ JsÊ•⁄fl @•⁄¡⁄ AM}⁄¬O⁄ ¡⁄̂ ⁄́ Êæ⁄fl ⁄́fl≠ Æ⁄¬Ãfi∆—⁄ƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.
ÆÊfiÆ⁄¡È OÊfiÆ¤“l¡È ⁄́ J◊⁄VÊ sÊÁ B≈ÊPoÒOÈ AW ÆÊfiÆ⁄¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄¬M•⁄ @•⁄́ ⁄fl≠ ÆÊfiÆ⁄¡È
OÊfiÆ¤“l¡È GM•⁄fl O⁄¡Êæ⁄flfl»⁄¡ÊM•⁄fl »⁄fl´⁄•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl. »⁄flMs⁄ƒV⁄◊⁄∆« B≈ÊOÊ‡oÒfi∆nOÈ
OÊfiÆ¤“l¡ÈV⁄◊⁄́ ⁄fl≠ eÊ‡fit—⁄fl»¤V⁄⁄ B¡⁄fl»⁄ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl.

@ƒ∞»¤‘⁄O⁄V⁄◊⁄fl (Semiconductors)

@ƒ∞»¤‘⁄O⁄ }⁄M}⁄√e¤k ⁄́»⁄‚¥ A®⁄fl¨O⁄ B≈ÊOÊ‡oÒfi¨OÈ OÊ–fi}⁄√•⁄∆« }⁄M•Ê‡tu•⁄ ∂•⁄≈¤»⁄zÊV⁄◊⁄fl, ENIAC ⁄́
Æ⁄√}Ê¿fiO⁄}Ê, BM¶ ⁄́ »ÊflÁOÊ‡√fi O⁄MÆ⁄„¿l¡ÈV⁄◊⁄ Æ⁄√}Ê¿fiO⁄}Ê GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄ƒfl
—¤®⁄¥¿. »¤¿O⁄fl¿Ml‡¿∑ÈV⁄◊⁄ Æ⁄√}Ê¿fiO⁄}Ê »⁄fl}⁄fl° ∂ÿO⁄ ∂M•⁄ —Ê…flO⁄Ms⁄O⁄o¡È s⁄æÊ‡fisÈ, m¤√ ”̈—⁄o¡È GM∏»⁄‚¥V⁄◊⁄
—¤»⁄·¤ ⁄́¿»¤•⁄ Æ⁄√}Ê¿fiO⁄}Êæ⁄fl ⁄́fl≠ ̂ ⁄̂ Ê%VÊ J◊⁄Æ⁄t—⁄∑ÊfiO⁄fl.

B•⁄O¤QW @ƒ∞»¤‘⁄O⁄V⁄◊⁄∆« sÊ‡fiØMVÈ æ⁄·¤»⁄ ¬fi~æ⁄fl∆« »⁄·¤s⁄≈¤V⁄fl»⁄‚¥•ÊM•⁄fl Æ⁄¬ ⁄̂øfl—⁄∑ÊfiO⁄fl.

n - …®⁄, p -  …®⁄ GM∏fi G¡⁄s⁄fl ¬fi~æ⁄fl @ƒ∞»¤‘⁄O⁄V⁄◊⁄́ ⁄fl≠ sÊ‡fiØMVÈ ⁄́ »⁄fl‡ƒO⁄ ̈ …fl%—⁄∂‘⁄fl•ÊM•⁄⁄fl
»⁄fl´⁄•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl.

s⁄æÊ‡fisÈ (Diode)

……®⁄ s⁄æÊ‡fisÈV⁄◊⁄́ ⁄fl≠ J•⁄W“, s⁄æÊ‡fisÈ ⁄́ }⁄æ⁄·¤¬, @•⁄¡⁄ —⁄MOÊfi}⁄ »⁄fl}⁄fl° DÆ⁄æÊ‡fiV⁄V⁄◊⁄ O⁄fl¬}⁄fl
…»⁄¡⁄»¤W ⁄̂̂ Ê% »⁄·¤s⁄fl»⁄ ∫¤V⁄»¤W•Ê. —⁄¡⁄◊⁄»¤•⁄ »⁄flMs⁄ƒV⁄◊⁄∆« B»⁄‚¥V⁄◊⁄́ ⁄fl≠ eÊ‡fit“ @»⁄‚¥V⁄◊⁄
O¤æ⁄fl%»⁄́ ⁄fl≠ V⁄fl¡⁄fl~—⁄∆¡⁄fl»⁄ @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

1 N 4002, 1N 4003 »Ê‡•⁄≈¤•⁄ s⁄æÊ‡fisÈV⁄◊⁄∆« »⁄·¤}⁄√ ∏ÿ ∂y|•⁄ V⁄fl¡⁄fl}⁄fl B¡⁄fl»⁄‚¥•⁄fl. BY “¬fi—È ⁄́∆«
B•⁄fl B¡⁄fl»⁄‚¥¶ƒ«. JM•⁄fl s⁄æÊ‡fisÈ »⁄flMs⁄ƒ•⁄∆« O¤æ⁄fl%»Ê—⁄V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl ~ÿæ⁄flƒfl »ÊÁæ⁄flP°O⁄»¤W
@¢⁄»¤ V⁄flMÆ¤W Æ⁄√æÊ‡fiV⁄V⁄◊⁄́ ⁄fl≠ ́ ⁄sÊ—⁄∑ÊfiO⁄fl. A ¬fi~ »⁄flflM•⁄OÊQ Jƒ»⁄‚¥, ’M•⁄OÊQ Jƒ»⁄‚¥ B»⁄‚¥V⁄◊⁄́ ⁄fl≠
Ê̂́ ¤≠W »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄‚¥•⁄fl. »⁄flMs⁄ƒV⁄◊⁄∆« “ ^ÈV⁄◊⁄́ ⁄fl≠ @◊⁄»⁄t—⁄ƒfl V⁄»⁄fl¨—⁄∑ÊfiO⁄fl.
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 ∫Ë}⁄À¤—⁄° X

≈ÊÁmÈ G…flnMVÈ s⁄æÊ‡fisÈ (Light Emitting Diode - LED)

s⁄æÊ‡fisÈV⁄◊⁄ ∂•⁄ƒfl »⁄flMv⁄ƒ•⁄∆«  LED V⁄◊⁄́ ⁄fl≠ eÊ‡fit“ @»⁄‚¥V⁄◊⁄ O¤æ⁄fl%»⁄́ ⁄fl≠ ‘Ê‡fi∆—⁄ƒfl @»⁄O¤À⁄
J•⁄W—⁄∑ÊfiO⁄fl. •ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•⁄∆« —¤®¤¡⁄y ∂ƒflπV⁄◊⁄ ∂•⁄ƒfl DÆ⁄æÊ‡fiW—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄ LED

≈¤¿MÆÈV⁄◊⁄fl »⁄·¤¡⁄flO⁄mÊoVÊ }⁄ƒflØ¡⁄fl»⁄‚¥•⁄́ ⁄fl≠  Æ⁄√}Ê¿fiO⁄»¤W  —⁄‡_—⁄∑ÊfiO⁄fl. LED V⁄◊⁄fl ……®⁄ ∂y|V⁄◊⁄∆«
∑Ê◊⁄V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl ̂ ⁄_%—⁄∂‘⁄fl•⁄fl. LED V⁄◊⁄ ‘Ê_` ⁄́ DÆ⁄æÊ‡fiV⁄V⁄◊¤W OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠
—Êfi¬—⁄∂‘⁄fl•⁄fl.

$ ¡⁄‡M ≈¤¿MÆÈ $ @ƒMO¤¡⁄ ¶fiÆ⁄V⁄◊⁄fl, $ LED n.…V⁄◊⁄ ¨»⁄·¤%y

LED V⁄◊⁄ ’¬»ÊflV⁄◊⁄fl
$ Æ⁄»⁄¡È O⁄t»Êfl

$ ∂‘⁄◊⁄ _O⁄Q•⁄fl

$ ∑¤ÿ OÊ ‘Ê̂ ⁄fl`

$ DŒ⁄|¡⁄‡Æ⁄•⁄∆«¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ ́ ⁄Œ⁄o O⁄t»Êfl

$ ……®⁄ ∂y|•⁄ ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄‚¥•⁄fl.

¡ÊPo≤OÊfiÀ⁄´È (Rectification)

_}⁄√ 7.8¡⁄ ¬fi~æ⁄fl∆« JM•⁄fl »⁄flMs⁄ƒ»⁄́ ⁄fl≠ Æ⁄„~%VÊ‡ÿ“ Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ⁄́sÊ—⁄ƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠
J•⁄W—⁄∑ÊfiO⁄fl. —¤®¤¡⁄y s⁄æÊ‡fit ⁄́ ∂•⁄ƒfl JM•⁄flLEDæ⁄fl ⁄́fl≠ D•⁄ß•⁄ }⁄M~VÊ eÊ‡fit“ »⁄flMs⁄ƒ»⁄́ ⁄fl≠
K´È »⁄·¤t LED æ⁄fl ⁄́fl≠ —⁄fl~°, ~¡⁄flW“ }Ê‡fi¬“ »⁄flflM®⁄OÊQ Jƒ»⁄‚¥ GM∂fl•⁄́ ⁄fl≠ —⁄∞Œ⁄o»¤W ~ÿæ⁄flƒfl
»⁄fl}Ê‡°M•⁄fl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∂‘⁄fl•⁄fl. B•⁄́ ⁄fl≠ ∑Ê◊⁄P ⁄́ —Ê‡oÒ∑Ê‡fi—Ê‡QfiØOÈ B±ÊOÈo (Stroboscopic

effect) ⁄́ A®¤¡⁄•⁄ƒ‡« …»⁄¬—⁄∂‘⁄fl•⁄fl. eÊ‡}ÊVÊ Æ¤p⁄∫¤V⁄•⁄∆« ¨fit•⁄ V¤√≤OÈ _}⁄√•⁄ »⁄fl‡ƒO⁄»⁄„
…»⁄¬—⁄∑ÊfiO⁄fl (Edubuntu Application School Resource. Resource for X ∫Ë}⁄À¤—⁄° Electronics).

Æ⁄„y% @≈Êæ⁄fl ¡ÊPo≤OÊfiÀ⁄́ È (Full wave rectification)

OÊ‡no¡⁄fl»⁄ »⁄flMs⁄ƒ( _}⁄√ 7.10) »⁄́ ⁄fl≠ …ÀÊ«fiœ“, Æ⁄√æÊ‡fiV⁄»⁄́ ⁄fl≠ ́ ⁄sÊ“ »⁄fl}⁄fl° H¨»ÊflfiÀ⁄́ È _}⁄√»⁄́ ⁄fl≠
¨¬fiO⁄–zÊ »⁄·¤t —⁄M∂M®⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’t•⁄fl AÀ⁄æ⁄fl•⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄∑ÊfiO⁄fl. 3-0-3
—ÊoÆÈsË´È m¤√´È”±Ê≥„fi»⁄fl%¡È, IN 4003 s⁄æÊ‡fisÈV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ »⁄flMs⁄ƒ»⁄́ ⁄fl≠
Æ⁄„~%VÊ‡ÿ“ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤t LmÈÆ⁄‚¥mÈ Æ⁄¬Ãfi∆“ ~ÿæ⁄flƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

JM•⁄fl Æ⁄„y% @≈Êæ⁄fl ¡ÊPo±⁄æ⁄fl¡È¨M•⁄ »⁄fl}⁄fl° JM•⁄fl ∑¤¿l¬øflM•⁄ ƒª—⁄fl»⁄ …•⁄fl¿}È ⁄́ V¤√≤OÈ
_}⁄√V⁄◊⁄́ ⁄fl≠ ‘Ê‡fi∆“ AÀ⁄æ⁄fl•⁄ ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ •⁄‰v⁄Æ⁄t—⁄ƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

m¤√¨”—⁄o¡⁄flV⁄◊⁄fl (Transistors)

……®⁄ ¬fi~æ⁄fl m¤√¨”—⁄o¡⁄flV⁄◊⁄́ ⁄fl≠ J•⁄W“ @»⁄‚¥V⁄◊⁄́ ⁄fl≠ ¨¬fiO⁄–zÊ »⁄·¤s⁄ƒfl »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄ —¤»⁄·¤ ⁄́¿
¡⁄̂ ⁄́ ¤ —⁄ ∑¤»⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄flƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl. m¤√ ”̈—⁄o¡⁄flV⁄◊⁄ —⁄MOÊfi}⁄V⁄◊⁄́ ⁄fl≠ ̈ ¬fiO⁄–zÊ
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B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

»⁄·¤t npn, pnp GM∏fi G¡⁄s⁄fl ¬fi~æ⁄fl m¤√¨”—⁄o¡⁄flV⁄ÿ»Ê GM∂ …Œ⁄æ⁄fl»⁄́ ⁄fl≠ »⁄fl ⁄́•⁄lfloVÊ‡ÿ—⁄ƒfl
@»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

HMØ«≤OÊfiÀ⁄́ È (Amplification)

…•⁄fl¿}È “V⁄≠≈ÈV⁄◊⁄ —¤»⁄fl¢⁄¥¿%»⁄́ ⁄fl≠ ‘Ê_`—⁄fl»⁄ P√æÊflæ⁄flfl HMØ«≤OÊfiÀ⁄́ È GM∂ ~◊⁄fl»⁄ÿOÊæ⁄fl ⁄́fl≠ 7.13,
7.14, 7.15 GM∏fi _}⁄√V⁄◊⁄́ ⁄fl≠ …ÀÊ«fiœ“ »⁄fl}⁄fl° ̂ ⁄̂ Ê%æ⁄fl »⁄fl‡ƒO⁄ }⁄ƒflØ—⁄∑ÊfiO⁄fl. HMØ«≤OÊfiÀ⁄́ È “V⁄≠≈ÈV⁄◊⁄
O⁄MÆ⁄́ ⁄ …—¤°¡⁄•⁄∆« ∂•⁄≈¤»⁄zÊæ⁄·¤V⁄fl}⁄°•Êfi ‘Ê‡¡⁄}⁄fl A»⁄}¤%MO⁄•⁄∆« ∂•⁄≈¤»⁄zÊøflƒ« GM∂ —⁄}¤¿MÀ⁄»⁄́ ⁄fl≠
—⁄∞Œ⁄oÆ⁄t—⁄∑ÊfiO⁄fl.

BMlVÊ√fimÊsÈ —⁄O⁄‡¿%mÈV⁄◊⁄fl (Integrated circuits)

A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́•⁄ »⁄fl‡ƒO⁄ JM•⁄fl _O⁄Q @ƒ∞»¤‘⁄O⁄ —⁄µnO⁄•⁄∆« ƒO⁄–V⁄lo≈Ê B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄V⁄◊¤•⁄
m¤√ ”̈—⁄o¡ÈV⁄◊⁄fl, ¡Ê“—⁄o¡ÈV⁄◊⁄fl, OÊfiÆ¤“l¡ÈV⁄◊⁄fl, s⁄æÊ‡fisÈV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ æÊ‡fiV⁄¿»¤•⁄ ¬fi~æ⁄fl∆«
¡⁄‡Ø“¡⁄fl»⁄ -(integrated)»⁄¿»⁄—Ê§æÊflfi IC _ÆÈ, IC _ÆÈV⁄◊⁄∆« B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄»¤•⁄ BMs⁄O⁄o¡⁄́ ⁄fl≠
BMnVÊ√fimÈ »⁄·¤s⁄ƒfl —¤®⁄¥¿…ƒ« GM∂ …Œ⁄æ⁄fl»⁄́ ⁄fl≠ ́ Ế ⁄Ø—⁄∑ÊfiO⁄fl. ……®⁄ O¤æ⁄fl%V⁄◊⁄́ ⁄fl≠ ̈ »⁄%’—⁄ƒfl
IC æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄≈¤V⁄fl»⁄‚¥•⁄fl. IC _ÆÈV⁄◊⁄ »⁄fl}⁄fl° ÆÊ„√—Ê—⁄¡ÈV⁄◊⁄ V¤}⁄√»⁄́ ⁄fl≠ ¶ ⁄́¶M•⁄ ¶ ⁄́OÊQ
O⁄t»ÊflVÊ‡ÿ—⁄ƒfl —¤®⁄¥¿»¤V⁄fl»⁄ ¬fi~æ⁄fl∆« }⁄M}⁄√e¤ḱ ⁄ @∏»⁄‰¶™ ‘Ê‡M¶¡⁄fl»⁄‚¥•⁄¬M•⁄ A®⁄fl¨O⁄ B≈ÊOÊ‡oÒfi¨OÈ
DÆ⁄O⁄¡⁄yV⁄◊⁄ V¤}⁄√ _O⁄Q•¤V⁄fl}¤° ∂¡⁄fl~°•Ê GM•⁄⁄fl »⁄fl´⁄•⁄lfloVÊ‡ÿ—⁄∑ÊfiO⁄fl.

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
Æ¤p⁄∫¤V⁄OÊQ —⁄M∂M©“•⁄ _}⁄√V⁄◊⁄fl, Æ⁄no, nÆ⁄∞{

A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄ OÊ–fi}⁄√•⁄ P–Æ⁄√V⁄~æ⁄fl @ª»⁄‰¶™VÊ —⁄M∂M©“•⁄ ^⁄^Ê%æ⁄fl´⁄fl≠ A¡⁄Mª“•⁄ ∂ÿO⁄
Æ¤p⁄∫¤V⁄•⁄∆« ̈ fit•⁄ OÊƒ»⁄‚¥ OÊ–fi}⁄√V⁄ÿVÊ ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ ∂•⁄≈¤øfl—⁄∑ÊfiO⁄fl. Æ⁄√~æÊ‡M•⁄fl —⁄M•⁄∫⁄%•⁄ƒ‡«
nÆ⁄∞{æ⁄fl ⁄́fl≠ }⁄æ⁄·¤¬—⁄fl»⁄M}Ê ́ Ê‡fitOÊ‡◊⁄Ÿ∑ÊfiO⁄fl.

$ »¤}¤%…¨»⁄flæ⁄fl }⁄M}⁄√e¤k ⁄́

-˛ ±Ê≥„fimÊ‡fi¨OÈ”

˛ HD Æ⁄√—¤¡⁄

$ tfl≈È O¤¿»⁄fl¡¤

$ ´¤¿ Ế‡fi mÊO¤≠ƒf

$ ¡Ê‡fi∑Ê‡finOÈ”

C OÊ–fi}⁄√V⁄ÿVÊ —⁄M∂M©“•⁄ »ÊÁe¤k¨O⁄ AÀ⁄æ⁄flV⁄◊⁄fl, O¤æ⁄fl%»Ê—⁄V⁄fl»⁄ OÊ–fi}⁄√V⁄◊⁄fl, DÆ⁄æÊ‡fiV⁄V⁄◊⁄fl, B}⁄¡⁄
…ÀÊfiŒ⁄}ÊV⁄◊⁄fl GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ ̂ ⁄̂ Ê%VÊ J◊⁄Æ⁄t“ nÆ⁄∞{, —Ê…fl´¤¡È ÆÊfiÆ⁄¡È B}¤¿¶V⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄ƒfl
@»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl. B•⁄O¤QW ̈ fis⁄∂‘⁄fl•¤•⁄ ̂ ⁄̂ ¤% —⁄‡ ⁄̂O⁄V⁄◊⁄fl:

»Ê‡s⁄‡¿≈È 2
A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́ —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ
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 ∫Ë}⁄À¤—⁄° X

$ »¤}¤%…¨»⁄flæ⁄fl OÊ–fi}⁄√•⁄ A®⁄fl¨O⁄ »⁄¿»⁄—Ê§V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥?

$ ±Ê≥„fimÊ‡fi¨OÈ” GM∂fl•⁄¬M•⁄ H ⁄́́ ⁄fl≠ @¢Ê%Á—⁄fl…¬?

$ ±Ê≥„fimÊ‡fi¨OÈ”VĘ̂  —⁄M∂M©“•⁄ …e¤k ⁄́•⁄ À¤SÊV⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥? •⁄ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•⁄∆« ≈Êfi—⁄¡È
JØoOÈ” }⁄M}⁄√e¤k ⁄́»⁄́ ⁄fl≠ ∂◊⁄—⁄fl»⁄ OÊ–fi}⁄√V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥?

$ »⁄·¤’~ …¨»⁄flæ⁄fl OÊ–fi}⁄√•⁄∆« DMm¤V⁄fl~°¡⁄fl»⁄ ∂•⁄≈¤»⁄zÊV⁄◊⁄fl, »⁄·¤’~ …¨»⁄flæ⁄fl »ÊfiV⁄.

$ »⁄·¤’~ …¨»⁄flæ⁄fl »⁄·¤s⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ WiFi æ⁄fl Æ⁄√æÊ‡fid ⁄́V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥?

$ tfl≈È O¤¿»⁄fl¡¤V⁄ÿVÊ —⁄M∂M©“•⁄ ØOÊ”≈ÈV⁄◊⁄ Æ¤√®¤ ⁄́¿»Êfi ⁄́fl?

 _O⁄Q tfl≈È O¤¿»⁄fl¡¤V⁄◊⁄́ ⁄fl≠ @◊⁄»⁄t“¡⁄fl»⁄ DÆ⁄O⁄¡⁄yV⁄◊⁄fl - “.“.n.…, P√fis¤MV⁄y•⁄∆«¡⁄fl»⁄
≈ÊÁ»È mÊ∆O¤“oMVÈ O¤¿»⁄fl¡¤V⁄◊⁄fl.

$ HD Æ⁄√—¤¡⁄•⁄ Æ⁄√}Ê¿fiO⁄}Ê, D•¤‘⁄¡⁄zÊV⁄◊⁄fl

HD ƒ∫⁄¥¿…¡⁄fl»⁄ »⁄¿»⁄—Ê§V⁄◊⁄fl

´¤¿ Ế‡fi mÊOÊ‡≠fiƒf

$ ´¤¿ Ế‡fi mÊOÊ‡≠fiƒfVÊ A ‘Ê—⁄¡⁄fl ∂¡⁄ƒfl O¤¡⁄y»Êfi ⁄́fl?

$ Æ⁄•¤¢⁄%V⁄◊⁄ æ⁄·¤»⁄ …ÀÊfiŒ⁄}Êæ⁄fl ⁄́fl≠ ́ ¤¿ Ế‡fi mÊOÊ‡≠fiƒfæ⁄fl∆« DÆ⁄æÊ‡fiW—⁄≈¤W•Ê?

$ ´¤¿ Ế‡fi mÊOÊ‡≠fiƒf OÊ–fi}⁄√•⁄∆« DMm¤V⁄fl»⁄ ∂•⁄≈¤»⁄zÊV⁄◊⁄fl »⁄fl}⁄fl° —¤®⁄¥¿}ÊV⁄◊⁄fl.

$ AM}⁄¬O⁄ @»⁄æ⁄fl»⁄V⁄◊⁄ ¡Ê‡fiV⁄ ̈ y%æ⁄flOÊQ »⁄fl}⁄fl° _P}Ê”VÊ DÆ⁄æÊ‡fiW—⁄fl»⁄ ́ ¤¿ Ế‡fi æ⁄flM}⁄√V⁄◊⁄fl.

¡Ê‡fi∑Ê‡finOÈ”

$ ¡Ê‡fi∑Ê‡finOÈ” GM∂ …e¤k ⁄́ À¤SÊæ⁄fl »⁄flfl ⁄́≠sÊæ⁄fl ⁄́fl≠ ∂◊⁄“OÊ‡Mt¡⁄fl»⁄ —¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄
—⁄M•⁄∫⁄%V⁄◊⁄fl

$ sÊ‡√fi´ÈV⁄◊⁄ Æ⁄√}Ê¿fiO⁄}Ê

»ÊÁ•⁄¿Pfiæ⁄fl OÊ–fi}⁄√•⁄∆«  B≈ÊOÊ‡oÒfi¨OÈ” ⁄́ Æ⁄√∫¤»⁄

B≈ÊOÊ‡oÒfi¨OÈ” GM∂ …e¤k ⁄́ À¤SÊ ‘¤V⁄‡ ¡Ê‡fiV⁄ ¨y%æ⁄fl »⁄fl}⁄fl° _P}Ê”VÊ ∂◊⁄—⁄fl»⁄ ……®⁄
DÆ⁄O⁄¡⁄yV⁄◊⁄ O⁄fl¬}⁄fl ̂ ⁄_%“ nÆ⁄∞{æ⁄fl ⁄́fl≠ }⁄æ⁄·¤¬—⁄ƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

e ˛ }¤¿d¿V⁄◊⁄ ¨æ⁄flM}⁄√y
Æ¤p⁄Æ⁄‚¥—⁄°O⁄, nÆ⁄∞{V⁄◊⁄fl, ¶ ⁄́Æ⁄}⁄√•⁄ Æ⁄MP°V⁄◊⁄fl B}¤¿¶V⁄◊⁄́ ⁄fl≠ Æ⁄¬Ãfi∆“ e˛}¤¿d¿V⁄◊⁄ ¡¤Ãæ⁄flfl
—¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄ »Êflfi≈Ê ∏fi¡⁄fl»⁄ •⁄flŒ⁄∞¬z¤»⁄flV⁄◊⁄ O⁄fl¬}⁄fl ⁄̂̂ Ê%æ⁄fl ⁄́fl≠ ⁄́sÊ—⁄∑ÊfiO⁄fl. B•⁄OÊQ
@´⁄fl∂M®⁄»¤W OÊ‡no¡⁄fl»⁄ Æ⁄noæ⁄fl´⁄fl≠ DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl (Æ⁄no e˛}¤¿d¿•⁄ »⁄fl‡ƒV⁄◊⁄fl,
@s⁄O⁄»¤W¡⁄fl»⁄ Y⁄lO⁄, A¡Ê‡fiV⁄¿ —⁄»⁄fl—Ê¿V⁄◊⁄fl) C —⁄»⁄fl—Ê¿V⁄◊⁄́ ⁄fl≠ ¨»¤¬—⁄ƒfl OÊÁVÊ‡◊⁄Ÿ∂‘⁄fl•¤•⁄
…®¤ ⁄́V⁄◊⁄ O⁄fl¬}⁄fl ̂ ⁄̂ Ê% ́ ⁄sÊ—⁄ƒfl @»⁄O¤À⁄»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.
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B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

}¤¿d¿•⁄ »⁄fl‡ƒV⁄◊⁄fl ‘¤¨O¤¡⁄O⁄ Y⁄lO⁄
(Halmful

component)

A¡Ê‡fiV⁄¿»⁄́ ⁄fl≠ ‘¤¨VÊ‡ÿ—⁄fl»⁄ …®¤ ⁄́
(Health Hazards)

Ø√MmÊsÈ —⁄O⁄‡¿%mÈ∑Ê‡fisÈ%
(PCB) V⁄◊⁄ —Ê‡fiƒu¡È, O⁄MÆ⁄„¿
l¡È »Ê‡fi¨l¡ÈV⁄◊⁄ ÆÊfi Ế≈È
V⁄◊⁄fl »⁄fl}⁄fl° V¤¿—ÊQmÈV⁄◊⁄fl.

_ÆÈ, Æ ⁄ √~¡ Ê‡fi® ⁄O ⁄V ⁄◊ ⁄ fl ,
@ƒ∞»¤‘⁄O⁄V⁄◊⁄fl

¬≈Êfi “ ^ÈV⁄◊⁄fl, Ø√MmÊsÈ
—⁄O⁄‡¿%mÈ∑Ê‡fis⁄fl%V⁄◊⁄fl

≈ Ê‡fi‘ ⁄V ⁄◊ ⁄  O Ê‡¡ Ê} ⁄» ⁄´ ⁄ fl ≠
}⁄sÊæ⁄flƒfl DÆ⁄æÊ‡fiW—⁄fl»⁄
V¤ƒ  ẾÁ—È »⁄·¤t•⁄ »⁄fl}⁄fl° B}⁄¡⁄
“ ofi≈ÈÆÊ « fimÈV ⁄◊ ⁄ fl , “ ofi≈È
‘Ë“MVÈVÊ —⁄M∂M©“•⁄ ‘¤s⁄%
⁄́¡ÈV⁄◊⁄fl (Hardener).

OÊfi∂≈ÈV⁄◊ ⁄fl, O ⁄MÆ⁄„¿l¡È
‘Ë“MVÈV⁄◊⁄fl.

B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄
»⁄fl}⁄fl° —⁄O⁄‡¿%mÈ∑Ê‡fisÈ%V⁄◊⁄
Æ¤«“oOÈ‘Ë“MVÈ.

OÊfi¢Ê‡fisÈ ¡Êfi l‡¿∑ÈV⁄◊⁄
(CRT) »⁄flflM¶ ⁄́ ÆÊfi ⁄́≈È

»⁄fl•⁄¡È∑Ê‡fisÈ%

“fi—⁄
lead (pb)

O¤¿tΩæ⁄flM
(cd)

Æ¤•⁄¡⁄—⁄ (Hg)

OÊ‡√fi…flæ⁄flM (Cr)

Æ¤«“oOÈV⁄◊⁄fl
Ø.….“

»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄fl

BFR
∑Ê‡√fi… ẾfimÊsÈ

±Ê¥¥«M ¬m¤sÊ%MmÈ

∑Êfi¬æ⁄flM (Ba)

∑Ê¬∆æ⁄flM (Be)

OÊfiM•⁄√ ´⁄¡⁄»⁄„¿‘⁄ »⁄fl}⁄fl° ¡⁄O⁄ ° Æ⁄¬^⁄ƒ´¤
»⁄„¿‘⁄»⁄́ ⁄fl≠ ∑¤©—⁄fl}⁄°•Ê. »⁄fl‡}⁄√d ⁄́O¤MV⁄»⁄́ ⁄fl≠
∑¤©—⁄fl}⁄°•Ê. »⁄flO⁄Q◊⁄ »Êfl•⁄flÿ´⁄ …O¤—⁄»⁄´⁄fl≠
∑¤©—⁄fl}⁄°•Ê.

»⁄fl´⁄flŒ⁄¿´⁄ À⁄¬fi¡⁄•⁄∆« @´⁄M}⁄¡⁄ —⁄¬Æ⁄t—⁄≈¤
V⁄•⁄M}⁄‘⁄ ‘⁄ƒ»¤¡⁄fl ‘¤¨O¤¡⁄O⁄ Æ⁄¬z¤»⁄fl
V⁄◊⁄́ ⁄fl≠Mlfl»⁄·¤s⁄fl}⁄°•Ê. »⁄fl‡}⁄√d ⁄́O¤MV⁄ »⁄fl}⁄fl°
Ø}⁄°d´⁄O¤MV⁄V⁄◊⁄∆« —⁄MV⁄√’—⁄ƒ∞s⁄fl}⁄°•Ê. ´⁄¡⁄OÊQ
—⁄M∂M©“•⁄ }Ê‡M•⁄¡ÊVÊ O¤¡⁄y»¤V⁄fl}⁄°•Ê.
»Êfl•⁄flÿVÊ }Ê‡M•⁄¡Êæ⁄fl´⁄fl≠Mlfl »⁄·¤s⁄fl}⁄°•Ê.
…flfi´⁄flV⁄◊⁄∆« —⁄MV⁄√’—⁄ƒ∞s⁄fl»⁄‚¥•⁄¬M•⁄ …flfi´⁄fl
—Êfi…—⁄fl»⁄»⁄¡⁄ À⁄ —⁄́ ¤MV⁄V⁄◊⁄́ ⁄fl≠ »⁄fl}⁄fl° ̂ ⁄»⁄fl%»⁄́ ⁄fl≠
∑¤©—⁄fl}⁄°•Ê.

À¤ — ⁄O Ê‡fiÀ⁄O Ê Q —⁄M∂M©“•⁄ ¡Ê‡fiV⁄V ⁄ÿVÊ
O¤¡⁄y»¤V⁄fl}⁄°•Ê. (Asthmatic Bronchitis)
DNA }Ê‡M•⁄¡ÊV⁄ÿVÊ O¤¡⁄y»¤V⁄fl}⁄°•Ê.

B»⁄‚¥V⁄◊⁄´⁄fl≠ D¬—⁄fl»¤V⁄ s⁄æÊ‡fiP”´ÈV⁄◊⁄fl
DMm¤V⁄fl}⁄°»Ê. Æ⁄√}⁄fl¿}¤∞•⁄´ÊVÊ —⁄M∂M©“•⁄
—⁄»⁄fl—Ê¿V⁄◊⁄fl, …O¤—⁄OÊQ —⁄M∂M©“•⁄ —⁄»⁄fl—Ê¿V⁄◊⁄fl,
Æ⁄√~¡Ê‡fi®⁄ —¤»⁄fl¢⁄¥¿% ́ ⁄Œ⁄o»¤V⁄fl»⁄‚¥•⁄fl B}¤¿¶
—⁄»⁄fl—Ê¿V⁄ÿVÊ O¤¡⁄y»¤V⁄fl}⁄°•Ê. @•⁄ƒ«•Ê À⁄¬fi¡⁄•⁄
^⁄lfl»⁄nOÊæ⁄fl´⁄fl≠ ¨æ⁄flM~√—⁄fl»⁄ ‘¤»Ê‡%fi
´ÈV⁄◊⁄́ ⁄fl≠ ‘¤¨O¤¡⁄O⁄»¤W ∑¤©—⁄fl}⁄°•Ê.

@M}⁄N—¤√»⁄ »⁄„¿‘⁄•⁄ O¤æ⁄fl%V⁄◊⁄´⁄fl≠ }Ê‡M•⁄
¡ÊVÊ‡◊⁄Æ⁄t—⁄fl}⁄°•Ê.

—⁄ ƒ∞ —⁄»⁄flæ⁄fl B•⁄OÊQ J◊⁄Æ⁄lo¡⁄‡ —¤≠æ⁄flflV⁄◊⁄
—¤»⁄fl¢⁄⁄¥¿% O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° ‘⁄‰•⁄æ⁄fl,
Ø}⁄°d ⁄́O¤MV⁄, “∞ «̨fi´È B}¤¿¶V⁄◊⁄ }Ê‡M•⁄¡ÊVÊ
O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl.

O¤—⁄%´Ê‡fid¨OÈ (À¤ —⁄OÊ‡fiÀ⁄ @∂fl%•⁄OÊQ
O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl), ®⁄‡◊⁄fl, ‘Ê‡VÊæ⁄fl´⁄fl≠
D“¡¤t•⁄¡Ê OÊ‡√fi¨OÈ ∑Ê¬∆OÊ‡fi—⁄ o—È
(Berryllicosts) VÊ O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl.
´⁄¡⁄»⁄∆æ⁄flM}⁄((Wart) ^⁄»⁄fl% ¡Ê‡fiV⁄V⁄ÿVÊ
O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl.
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 ∫Ë}⁄À¤—⁄° X

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
1. (a) s⁄æÊ‡fisÈ, ¡Ê“—⁄o¡È, OÊfiÆ¤“l¡È, npn m¤√¨”—⁄o¡È, pnp m¤√¨”—⁄o¡È

(b) IC _ÆÈ
(c) B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄ V¤}⁄√»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄ƒfl —¤®⁄¥¿…•Ê GM∂fl•⁄́ Ê‡≠◊⁄VÊ‡Ms⁄

’¬»ÊflV⁄◊⁄fl.

2. (a) —⁄O⁄‡¿%mÈV⁄◊⁄́ ⁄fl≠ K´È »⁄·¤s⁄fl»¤V⁄ »Ê‡•⁄ƒ —⁄O⁄‡¿%mÈ ⁄́ ∂≈Èπ ∑Ê◊⁄V⁄fl»⁄‚¥•⁄fl.
(b) »⁄flflM•⁄OÊQ Jƒ… ⁄́∆«¡⁄fl»¤V⁄ »⁄flMs⁄ƒ•⁄ »⁄fl‡ƒO⁄ …•⁄fl¿}È Æ⁄√»⁄’—⁄fl}⁄°•Ê.

3. (a) ‘Ê̂ ⁄fl` •⁄O⁄–}Êæ⁄fl ∑¤¿l¬V⁄◊⁄́ ⁄fl≠ ̈ …fl%—⁄ƒfl
(b) O⁄t»Êfl ∫¤¡⁄•⁄ t—ÈÆÊ«fi “Qfi ⁄́flV⁄◊⁄́ ⁄fl≠ ¨…fl%—⁄ƒfl
(c) ¡⁄O⁄°́ ¤◊⁄V⁄◊⁄ ∑Ê‡«fiO⁄flV⁄◊⁄́ ⁄fl≠ ̈ fiW—⁄∆¡⁄fl»⁄ ́ ¤¿ Ế‡fi æ⁄flM}⁄√V⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄ƒfl
(d) O¤∂%´È ́ ¤¿ Ế‡fi l‡¿∑ÈV⁄◊⁄fl

4. Æ¤p⁄Æ⁄‚¥—⁄°O⁄OÊQ —⁄M∂M©“ JM•⁄fl nÆ⁄∞{æ⁄fl ⁄́fl≠ }⁄æ⁄·¤¬“, »⁄flMt—⁄∆.

»⁄OÈ%ÃfimÈ 1

—⁄M∂M®⁄»⁄́ ⁄fl≠ O⁄Ms⁄fl’t•⁄fl ∏lo ∫¤V⁄»⁄́ ⁄fl≠ Æ⁄„~%VÊ‡ÿ“¬.

OÊ“—⁄o¡È :

OÊfiÆ¤“l¡È : .....................................

≈ÊÁmÈ G…flnMVÈ s⁄æÊ‡fisÈ :

: .....................................

t—ÈQ mÊÁÆÈ OÊfiÆ¤“l¡È :

AC »⁄fl‡ƒ¶M•⁄ ƒª—⁄fl»⁄
…•⁄fl¿}È :

JM•⁄fl DC d ⁄́¡Êfil¡È¨M•⁄ :
…•⁄fl¿}È

JM•⁄fl @®⁄% @≈Êæ⁄fl :
¡ÊPo±⁄æ⁄fl¡È¨M•⁄ ƒª—⁄fl»⁄ …•⁄fl¿}È

Æ⁄„y% @≈Êæ⁄fl ¡ÊPo±⁄æ⁄fl¡È¨M•⁄  :
ƒª—⁄fl»⁄ …•⁄fl¿}È
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B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

»⁄OÈ% ÃfimÈ 2

A»⁄¡⁄y•⁄∆« OÊ‡no¡⁄fl»⁄»⁄‚¥V⁄ÿM•⁄ —⁄‡O⁄°»¤•⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ AæÊflQ »⁄·¤t A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́OÊQ
‘Ê‡fi∆“  (concept map) Æ⁄„~%VÊ‡ÿ“¬.

(≈Êfi—⁄¡È JØoOÈ”, tfl≈È O¤¿»Êfl¡¤, ¡Ê‡fi∑Ê‡fimÈ, B´È”ÆÊO⁄–´È ¡Ê‡fi∑Ê‡fimÈ B.B.f)

A®⁄fl¨O⁄
}⁄M}⁄√e¤k ⁄́

sÊ‡√fi´ÈV⁄◊⁄fl ¡Ê‡fi∑Ê‡fimÈV⁄◊⁄fl

´¤¿´Ê‡fimÊOÊ‡≠fiƒf

∫¤¡⁄ O⁄t»Êfl B¡⁄fl»⁄ t—ÈÆÊ«fi “Qfi´È

B≈ÊOÊ‡oÒfi¨OÈ”

¡Ê‡fiV⁄ ¨y%æ⁄fl
…®¤´⁄V⁄◊⁄fl»¤}¤% …¨»⁄flæ⁄fl

GPS MRI ECGÆÊ„fimÊ‡fi¨OÈ”

∑¤¡ÈOÊ‡fisÈ
¬fis⁄¡È

ÆÊÁ∂¡È
JØoOÈ”



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

178

 ∫Ë}⁄À¤—⁄° X

O⁄√»⁄fl —⁄‡ ⁄̂O⁄V⁄◊⁄fl
‘Ë•⁄fl @ƒ« —⁄MSÊ¿

1. …e¤k´⁄ »⁄fl}⁄fl° }⁄M}⁄√e¤k´⁄V⁄◊Ê‡◊⁄W´⁄ —⁄M∂M®⁄»⁄´⁄fl≠ D•¤‘⁄¡⁄zÊ —⁄’}⁄
»⁄flMt—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

2. …e¤k ⁄́•⁄ ∑Ê◊⁄»⁄{VÊæ⁄flfl —¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄ »Êflfi≈Ê ‘ ÊfiV Ê  Æ ⁄ √∫¤» ⁄
∏fi¡⁄fl}⁄°•Ê  »⁄fl}⁄fl° }⁄M}⁄√e¤k ⁄́•⁄ ’¬»ÊflV⁄◊⁄́ ⁄fl≠ •ÊÁ´⁄M¶´⁄ ffi»⁄´⁄•⁄∆« ‘ÊfiVÊ
DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•ÊM•⁄fl »⁄flMt—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

3. B≈ÊOÊ‡oÒfi¨OÈ” GM∂ Æ⁄•⁄OÊQ Æ¤√æÊ‡fiWO⁄ ¨»⁄%^⁄´⁄»⁄´⁄fl≠ ‘Êfi◊⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. B≈ÊOÊ‡oÒfi¨OÈ” DÆ⁄O⁄¡⁄yV⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄fl ~ÿ•⁄fl Æ⁄no »⁄·¤s⁄ƒfl »⁄fl}⁄fl°°
B»⁄‚¥V⁄◊⁄ —⁄MOÊfi}⁄V⁄◊⁄́ ⁄fl≠ ∂¡Êæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

5. B≈ÊOÊ‡oÒfi¨OÈ Y⁄lO⁄»¤•⁄ ¡Ê“—⁄o¡ÈV⁄◊⁄fl, OÊÆ¤“l¡ÈV⁄◊⁄fl, s⁄æÊ‡fisÈV⁄◊⁄fl,
BMs⁄O⁄o¡ÈV⁄◊⁄fl B»⁄‚¥V⁄◊⁄ ……®⁄ ¡⁄‡Æ⁄V⁄◊⁄́ ⁄fl≠  V⁄fl¡⁄fl~“ ~ÿ•⁄fl, ¡⁄̂ ⁄́ Êæ⁄fl ⁄́fl≠
…»⁄¬—⁄ƒfl »⁄fl}⁄fl° @»⁄‚¥V⁄◊⁄ O¤æ⁄fl%…®¤ ⁄́ DÆ⁄æÊ‡fiV⁄V⁄◊Êfi ẾM•⁄fl »⁄flMt—⁄ƒfl
‘¤V⁄‡ »⁄flMs⁄ƒ•⁄ ¡⁄̂ ⁄́ ÊV⁄◊⁄∆« —⁄MOÊfi}⁄V⁄◊⁄́ ⁄fl≠ —⁄¬æ⁄·¤W DÆ⁄æÊ‡fiW—⁄ƒ‡
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

6. sÊ‡fiØMVÈ GM•⁄¡Êfi ẾM•⁄fl »⁄fl}⁄fl° npn, pnp m¤√´È”“—⁄o¡ÈV⁄◊⁄ —⁄MOÊfi}⁄V⁄◊⁄fl
æ⁄·¤»⁄‚¥•ÊM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

7. @ƒ∞»¤‘⁄O⁄V⁄ÿVÊ æÊ‡fiV⁄¿»¤•⁄ ¬fi~æ⁄fl∆« sÊ‡fiØMVÈ ⁄́sÊ“ s⁄æÊ‡fis⁄́ ⁄fl≠
}⁄æ⁄·¤¬—⁄fl»⁄¡ÊM•⁄fl @¢⁄%»⁄·¤tOÊ‡MtOÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

8. Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ ÆÊ„fi»⁄%sÈ ∂æ⁄·¤“MVÈ, ¬»⁄—È% ∂æ⁄·¤“MVÈ
GM•⁄¡Êfi´ÊM•⁄fl »⁄fl}⁄fl° @»⁄‚¥V⁄ÿVÊ Æ¤√æÊ‡fiWO⁄ ¨»⁄%^⁄´⁄»⁄´⁄fl≠ ¨fis⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

9. LED æ⁄fl ⁄́fl≠ »¤¿Æ⁄O⁄»¤W BMtOÊfil¡ÈV⁄◊¤W DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄¡⁄ ’M¶¡⁄fl»⁄
»ÊÁe¤k¨O⁄ }⁄}⁄ »⁄́ ⁄fl≠ ~ÿ•⁄fl »⁄flMt—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

10. s⁄æÊ‡fisÈ ⁄́fl≠ AC »⁄flMs⁄ƒ•⁄∆« eÊ‡fit“ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤t @®⁄%
@≈Êæ⁄fl ¡ÊPo≤OÊfiÀ⁄´⁄´⁄fl≠  DMlfl»⁄·¤s⁄∂‘⁄fl•ÊM•⁄fl ~ÿ•⁄fl LmÈÆ⁄‚¥mÈ
»Ê„fi≈ÊofieÈ ⁄́ V¤√±È ¡⁄_—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

11. 2 s⁄æÊ‡fisÈV⁄◊⁄́ ⁄fl≠ AC »⁄flMs⁄ƒ•⁄∆« æÊ‡fiV⁄¿»¤•⁄ ¬fi~æ⁄fl∆« eÊ‡fit“
B•⁄¬M•⁄ ƒª—⁄fl»⁄ LmÈÆ⁄‚¥mÈ´⁄ V¤√±È´⁄fl≠ ¡⁄_—⁄ƒfl »⁄fl}⁄fl° …ÀÊ«fiœ“
Æ⁄‚¥≈È»Êfi»È ¡ÊPo≤OÊfiÀ⁄́ È GM•⁄¡Êfi ẾM•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

12. s⁄æÊ‡fisÈ, m¤√̈ ”—⁄o¡È B»⁄‚¥V⁄◊⁄⁄ ∑¤‘⁄¿¡⁄̂ ⁄́ Êæ⁄fl∆«¡⁄fl»⁄ »⁄¿}¤¿—⁄»⁄́ ⁄fl≠  ~ÿæ⁄flƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

13 AMØ«≤OÊfiÀ⁄́ È m¤√ ”̈—⁄o¡È ̈ »⁄%’—⁄fl»⁄ O¤æ⁄fl%V⁄◊⁄∆« JM•¤W•Ê.
14. IC _ÆÈV⁄◊⁄ ¡⁄^⁄´Ê »⁄fl}⁄fl° …ÀÊfiŒ⁄}ÊV⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄ V¤}⁄√»⁄‚¥ _O⁄Q•¤V⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊM•⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
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B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl°  A®⁄fl¨O⁄ }⁄M}⁄√e¤k´⁄

1. …e¤k ⁄́ »⁄fl}⁄fl° }⁄M}⁄√e¤k ⁄́V⁄◊Ê‡◊⁄W ⁄́ —⁄M∂M®⁄»⁄́ ⁄fl≠
O⁄∆O¤ ̂ ⁄lfl»⁄nOÊV⁄◊⁄ »⁄fl‡ƒO⁄ »⁄flO⁄QÿVÊ ~ÿæ⁄flfl»⁄M}Ê
»⁄·¤s⁄ƒfl —¤®⁄¥¿»¤W•Ê.

2. …e¤k ⁄́•⁄ ∑Ê◊⁄»⁄{VÊ —¤»⁄·¤fO⁄ ffi»⁄́ ⁄•⁄ »Êflfi≈Ê
Æ⁄√∫¤»⁄ ∏fi¡⁄fl}⁄°•Ê »⁄fl}⁄fl° }⁄M}⁄√e¤k ⁄́•⁄ —¤®⁄́ ÊV⁄◊⁄fl
B•⁄OÊQ O¤¡⁄y»¤W•Ê GM•⁄fl G≈¤« »⁄flO⁄QÿVÊ
…»⁄¬—⁄ƒfl —¤®⁄¥¿»¤W•Ê.

3. B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ ~ÿ•⁄fl
»⁄W%fiO⁄¬—⁄ƒfl G≈¤« »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. B≈ÊOÊ‡oÒfi¨OÈ DÆ⁄O⁄¡⁄yV⁄◊⁄ —⁄MOÊfi}⁄V⁄◊⁄ —⁄¬æ⁄·¤•⁄
_}⁄√ ¡⁄_—⁄ƒfl »⁄fl}⁄fl° » ⁄ flMs ⁄ƒ•⁄∆ « _} ⁄ √V ⁄◊ ⁄
—⁄MOÊfi}⁄V⁄◊⁄́ ⁄fl≠ —⁄¬æ⁄·¤W DÆ⁄æÊ‡fiW—⁄ƒfl G≈¤«
»⁄flO⁄QÿV⁄‡ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

5. @ƒ∞»¤‘⁄O⁄V⁄◊⁄∆« sÊ‡fiØMVÈ »⁄·¤t s⁄æÊ‡fisÈV⁄◊⁄́ ⁄fl≠
}⁄æ⁄·¤¬—⁄ƒfl —¤®⁄¥¿…•ÊæÊflM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ
}⁄ƒflØ—⁄ƒfl —¤®⁄¥¿»¤W•Ê.

6. Æ⁄√æÊ‡fiV⁄•⁄ »⁄fl‡ƒO⁄ ÆÊ„fi»⁄%sÈ% ∂æ⁄·¤“MVÈ,
¬»⁄—È% ∂æ⁄·¤“MVÈ GM∂ AÀ⁄æ⁄flV⁄◊⁄́ ⁄fl≠ »⁄flO⁄QÿVÊ
~ÿ—⁄fl»⁄‚¥•⁄OÊQ —¤®⁄¥¿»¤W•Ê.

7. LEDV⁄◊⁄´⁄fl≠ BMtOÊfil¡ÈV⁄◊¤W »¤¿Æ⁄O⁄»¤W
DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ O¤¡⁄yV⁄◊⁄´⁄fl≠ …»⁄¬—⁄ƒfl
»⁄flO⁄QÿVÊ —¤®⁄¥¿»¤W•Ê.

8. s⁄æÊ‡fis⁄´ ⁄fl ≠ , AC »⁄flMs⁄ƒ•⁄∆ « eÊ‡fit“
O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê » ⁄ ·¤t @®⁄% @≈Êæ⁄fl
¡ÊPo≤OÊfiÀ⁄́ È GM•⁄¡Êfi ẾM•⁄fl ~ÿ—⁄ƒfl »⁄fl}⁄fl° V¤√±È
_}⁄√•⁄ »⁄fl‡ƒO⁄ C AÀ⁄æ⁄fl»⁄́ ⁄fl≠ —⁄»⁄flÆ⁄%O⁄»¤W
…»⁄¬—⁄ƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

15. ÆÊ„fimÊ‡fi¨OÈ”, WiFi, tfl≈È O¤¿»⁄fl¡¤, HD Æ⁄√—¤¡⁄, ¡Ê‡fi∑Ê‡finOÈ”,
´¤¿ Ế‡fi }⁄M}⁄√e¤k ⁄́ GM∏»⁄‚¥V⁄ÿVÊ —⁄M∂M©“•⁄ AÀ⁄æ⁄flV⁄◊⁄fl, »ÊÁ•⁄¿Pfiæ⁄fl
OÊ–fi}⁄√•⁄∆« ¡Ê‡fiV⁄ ̈ y%æ⁄fl …®¤ ⁄́V⁄◊¤•⁄ ECG, EEG, MRI, @≈¤oÒ —ËMsÈ
—ÊQfi´⁄¡È GM∏»⁄‚¥V⁄◊⁄fl H ẾM•⁄fl @¢⁄% »⁄·¤tOÊ‡Mt¡⁄fl»⁄¡⁄fl.

16. e ˛»⁄·¤∆ ⁄́¿ DMlfl»⁄·¤s⁄fl»⁄ —⁄»⁄fl—Ê¿V⁄◊⁄ O⁄fl¬}⁄fl ~◊⁄fl»⁄ÿOÊ »⁄fl‡t—⁄ƒfl e˛-
»⁄·¤∆ ⁄́¿»⁄́ ⁄fl≠ ̈ »⁄fl‡%ƒ Ế »⁄·¤s⁄ƒfl O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê —¤»⁄%d¨O⁄¡⁄́ ⁄fl≠
 ÆÊ√fi¡ÊfiØ—⁄fl»⁄M}Ê »⁄·¤s⁄ƒfl —¤®⁄¥¿…•Ê.

@®¤¿Æ⁄O⁄¡⁄ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
O⁄√.—⁄M —⁄‡ ⁄̂O⁄V⁄◊⁄fl  D}⁄°»⁄fl    —¤®¤¡⁄y D}⁄°»⁄flVÊ‡ÿ—⁄∑ÊfiO¤•⁄fl•⁄fl
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∑Ê◊Ê—⁄ƒfl C Æ¤p⁄∫¤V⁄»⁄‚¥ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl.

^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

»
Ê‡

s
⁄‡

¿≈
ÈV

⁄◊
⁄ »

⁄fl‡
ƒ
O⁄



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

182

∫Ë}⁄À¤—⁄° X

æ
⁄fl‡

¨m
È 

±Ê¥
√fiM

—⁄»
⁄flæ

⁄fl :
 8

 Ø
fi¬

æ
⁄fls

È
AÀ

⁄æ
⁄flV

⁄◊⁄fl
/~

◊⁄fl
»⁄ÿ

OÊV
⁄◊⁄fl

/Æ
⁄√P√

æ
⁄·¤ 

—¤
»⁄fl

¢⁄¥
¿%

V⁄◊
⁄fl

O⁄∆
O¤

 ̂
⁄lfl

»⁄n
OÊV

⁄◊⁄fl
/}

⁄M}
⁄√V⁄◊

⁄fl
O⁄∆

O¤
 —

¤®
⁄́ÊV

⁄◊⁄fl

$
_

}⁄
√ 

8.
1´

⁄fl≠ 
A

®
¤¡

⁄»
¤W

¬“
 B

M®
⁄´

⁄V
⁄◊

⁄
@V

⁄}⁄¿
V⁄◊

⁄́⁄fl
≠ ~

ÿæ
⁄flfl»

⁄‚¥•
⁄fl.

$
…
…
®
⁄ B

M®
⁄́⁄V

⁄◊⁄ 
O⁄fl

¬}
⁄fl 

⁄̂_%
“ 

Æ
⁄n
o 8

.1
⁄́fl≠

Æ⁄„
~%

VÊ‡
ÿ—

⁄fl»
⁄‚¥•

⁄fl
$

Æ
⁄n
o 8

.2
⁄́fl≠ 
Æ
⁄„~

%V
Ê‡ÿ

—⁄fl
»
⁄‚¥•

⁄fl.
$

—⁄fl
~°•

⁄ »
⁄fl}

⁄fl° 
∏
t

“•
⁄ O

¤V
⁄•

⁄»
⁄´⁄fl

≠ D
¬—

⁄fl»
⁄

⁄̂l
fl»

⁄n
OÊ 

- 
¨¬

fiO
⁄–z

Ê
$

»
¤‘

⁄́⁄ 
‘

Ê‡V
Ê Æ

⁄¬À
Ê‡fi

®
⁄́⁄ 

OÊfi
M•

⁄√•
⁄ —

⁄M•
⁄À⁄%

⁄́

$
_}

⁄√ 8
.3

, 
K
¶

⁄́ n
Æ
⁄∞{

 G
M∏

»
⁄‚¥V

⁄◊⁄ 
»
⁄fl‡

ƒ
O⁄

Æ⁄n
oæ

⁄fl
⁄́fl≠ Æ

⁄„~
%V

Ê‡ÿ
—⁄fl

»⁄‚¥
•⁄fl

 »
⁄fl}

⁄fl° Æ
⁄◊Êæ

⁄flflÿ
OÊ

B
M®

⁄´⁄
V⁄◊

⁄´⁄
fl≠ 

…
»

Êfi^
⁄´Ê

ø
flM

•
⁄ D

Æ
⁄æ

Ê‡
fi

W—
⁄fl»

⁄‚¥•
⁄¡⁄ 

@V
⁄}⁄¿

»
⁄́⁄fl

≠ …
»
⁄¬—

⁄∑
ÊfiO

⁄fl.
$

_}
⁄√•

⁄ …
ÀÊ«fi

Œ
⁄zÊ,

 
⁄̂̂Ê%

V⁄◊
⁄ »

⁄fl‡
ƒ
O⁄ 

O⁄n
oVÊæ

⁄fl
Æ
⁄¬»

⁄·¤
y

 »
⁄fl}

⁄fl° G
≈
È.Ø

.f
.æ

⁄fl Æ
⁄¬»

⁄·¤
y

»
⁄́⁄fl

≠
‘

Ê‡fi
∆—

⁄fl»
⁄‚¥•

⁄fl.
$

……
®
⁄ B

M®
⁄́⁄V

⁄◊⁄ 
OÊ≈

Ê‡¬
 »

⁄·Ë
ƒ¿

»⁄́
⁄fl≠ —

⁄M∂
M©

“
Æ
⁄n
oæ

⁄fl
⁄́fl≠ 
…
ÀÊ«fi

œ
—⁄fl

»
⁄‚¥•

⁄fl.
$

K
¶

´⁄ 
n

Æ
⁄∞{

, 
^
⁄^

Ê%V
⁄◊⁄ 

»
⁄fl‡

ƒ
O⁄ 

D
}⁄°»

⁄fl
B

M®
⁄́⁄•

⁄ …
ÀÊfi

Œ
⁄}ÊV

⁄◊⁄́
⁄fl≠ 
O⁄M

s
⁄fl’

t
æ

⁄flfl»
⁄‚¥•

⁄fl.
$

∂
æ

Ê‡
fi»

⁄·¤
—È

-
G

M•
⁄¡

Êfi´
ÊM•

⁄fl 
B

•
⁄fl

D
¬æ

⁄flfl»
¤V

⁄ D
Mm

¤V
⁄fl»

⁄ —
⁄»
⁄fl—

Ê¿V
⁄◊⁄fl

 »
⁄fl}

⁄fl°
@•

⁄PQ
¡⁄fl

»
⁄ Æ

⁄¬‘
¤¡

⁄V⁄◊
⁄fl -

 ̂
⁄̂Ê%

$
Æ
⁄¬—

⁄¡⁄ 
»
⁄·¤

∆
⁄́¿V
⁄◊⁄fl

 -
 ̂

⁄̂Ê%

»Ê‡
s⁄‡

¿≈
È 1

 B
M®

⁄́⁄V
⁄◊⁄fl

   
4 

Øfi
¬æ

⁄fls
È

$
…
…
®
⁄ }

⁄¡⁄•
⁄ B

M®
⁄́⁄V

⁄◊⁄fl
$

D
¬æ

⁄flfl…
OÊ

˛
Æ⁄„

y
% 

D
¬æ

⁄flfl…
OÊ

˛
AM

ÃO
⁄ D

¬æ
⁄flfl…

OÊ

$
Æ⁄◊

Êæ
⁄flflÿ

OÊ 
B

M®
⁄́⁄V

⁄◊⁄fl
˛

ÆÊm
Ê‡√

fi∆
æ

⁄flM
˛

O⁄∆
«•
⁄ßƒfl

˛
“.

G
´È

.f
˛

G
≈
È.Ø

.f
$

B
M®

⁄́⁄ 
•
⁄O⁄–

}Ê
$

OÊ≈
Ê‡¬

 »
⁄·Ë

ƒ¿
-æ

⁄fl‡
¨m

È k
J/

k
g

$
‘

ÊÁs
⁄√d

´È
 ±

⁄≥„¿
æ

Êfl≈
È —

Ê≈
È

$
⁄́…
fiO

⁄¬—
⁄ƒ
fl —

¤®
⁄¥¿…

¡⁄fl
»⁄
 ̂

ÊÁ}
⁄́⁄¿

•
⁄ »

⁄fl‡
ƒV

⁄◊⁄fl
˛

∂æ
Ê‡fi

»⁄·
¤—

È
˛

∂æ
Ê‡fi

V¤
¿—È

˛
—Ë

¡⁄ ̂
ÊÁ}

⁄́⁄¿

$
…
…
®

⁄ ^
ÊÁ}

⁄´⁄¿
 ¡

⁄‡
Æ
⁄V⁄◊

⁄´⁄fl
≠ ~

ÿ•
⁄fl

…
»
⁄¬—

⁄ƒ
fl  

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
´⁄…

fiO
⁄¬—

⁄ƒ
fl 

—¤
®
⁄¥¿…

ƒ
«•

⁄ ^
ÊÁ}

⁄´⁄¿
•
⁄

»
⁄fl‡

ƒ
V⁄◊

⁄ ƒ
∫

⁄¥¿}
Ê. 

@
»

⁄‚¥V
⁄◊

⁄´
⁄fl≠

D
Æ⁄æ

Ê‡fi
W—

⁄fl»
⁄‚¥•

⁄¡⁄∆
«¡⁄fl

»⁄ ̈
æ

⁄flM
}⁄√y

G
M∏

»
⁄‚¥V

⁄◊
⁄´

⁄fl≠
 

…
»

⁄¬
—⁄

ƒ
fl

—¤
®
⁄¥¿»

¤V
⁄fl}

⁄°•
Ê.

$
…

…
®

⁄ }
⁄¡⁄
•

⁄ B
M®

⁄´⁄
V⁄◊

⁄fl 
»

⁄fl}
⁄fl°

B
M®

⁄´
⁄•

⁄ •
⁄O⁄–

}Ê
 G

M•
⁄¡Ê

fi´
ÊM•

⁄fl
…»

⁄¬—
⁄ƒfl

 —
¤®

⁄¥¿»
¤V

⁄fl}
⁄°•
Ê.

$
^
ÊÁ}

⁄´⁄¿
•

⁄ »
⁄fl‡

ƒ
 G

M∂
 ´

Ê≈
Êæ

⁄fl∆
«

‘
ÊÁs

⁄√d
¨W

¡⁄fl
»
⁄ B

~…
fl~

V⁄◊
⁄fl 

»
⁄fl}

⁄fl°
∫
⁄…Œ

⁄¿•
⁄∆« 

 B
•
⁄PQ
¡⁄fl

»⁄ 
—¤

®
⁄¥¿}

ÊV⁄◊
⁄́⁄fl

≠
…»

⁄¬—
⁄ƒfl

 —
¤®

⁄¥¿»
¤V

⁄fl}
⁄°•
Ê.

$
—Ë

¡⁄^
ÊÁ}

⁄´⁄
¿, 

∂
æ

Ê‡
fiV

¤¿—
È,

 V
¤ÿ

»Ê‡
•
⁄≈¤

•
⁄ ́

⁄…fi
O⁄¬

—⁄ƒ
fl —

¤®
⁄¥¿…

¡⁄fl
»⁄

^
ÊÁ}

⁄´⁄
¿ 

»
⁄fl‡

ƒ
V⁄◊

⁄ D
Æ

⁄æ
Ê‡

fiV
⁄»

⁄‚¥
Ê̂Á}

⁄́⁄¿
•
⁄ …

Œ
⁄»
⁄fl}

Êæ
⁄fl

⁄́fl≠ 
Æ
⁄¬‘

⁄¬—
⁄ƒ
fl

G
Œ

⁄o¡
⁄ 
»

⁄fln
oV

Ê 
 —

⁄‘
¤æ

⁄flO
⁄»

¤
W•

Êæ
ÊflM

•⁄fl
 …

»⁄¬
—⁄ƒ

fl —
¤®

⁄¥¿»
¤V

⁄fl}
⁄°•Ê.



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

183

^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

AÀ
⁄æ

⁄flV
⁄◊⁄fl

/~
◊⁄fl

»⁄ÿ
OÊV

⁄◊⁄fl
/Æ

⁄√P√
æ

⁄·¤ 
—¤

»⁄fl
¢⁄¥

¿%
V⁄◊

⁄fl
O⁄∆

O¤
 ̂

⁄lfl
»⁄n

OÊV
⁄◊⁄fl

/}
⁄M}

⁄√V⁄◊
⁄fl

O⁄∆
O¤

 —
¤®

⁄́ÊV
⁄◊⁄fl

$
_}

⁄√ 8
.7

¡⁄ 
…À

Ê«fiŒ
⁄zÊ,

 —
⁄»⁄·

¤
⁄́ @

⁄́fl∫
⁄»⁄V

⁄◊⁄fl
 »

⁄fl}
⁄fl° Æ

⁄~√
O¤

»⁄¡
⁄¶
V⁄◊

⁄́⁄fl
≠ —

⁄MV
⁄√’

“ 
—Ê‡

fi≈
¤¡

È  
Æ¤

¿
Ế∆
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@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
O¤V⁄•⁄, ∑ÊMPÆÊnoVÊ

Æ¤p⁄•⁄ A¡⁄M∫⁄•⁄ _}⁄√OÊQ A®¤¡⁄»¤W —¤»⁄%d¨O⁄ —¤¬VÊ »⁄¿»⁄—Ê§æ⁄fl ⁄́fl≠  ÆÊ„√fi}¤”’—⁄∑ÊfiO¤•⁄ @V⁄}⁄¿•⁄
O⁄fl¬}⁄fl ̂ ⁄_%“ Æ¤p⁄∫¤V⁄•⁄ O⁄sÊVÊ ‘Ê‡fiV⁄fl»⁄ _}⁄√ 8.1 A®¤¡⁄»¤W Æ¤√_fi ⁄́ O¤ƒ»⁄́ ⁄fl≠ ‘Ê‡fi∆—⁄fl»¤V⁄
A®⁄fl¨O⁄ O¤ƒ•⁄∆« DMm¤•⁄ ∂•⁄≈¤»⁄zÊV⁄ÿM•⁄ Ê̂Á}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄»⁄‚¥ GŒÊ‡oM•⁄fl ‘Ê̂ ¤`øfl}ÊM•⁄fl
⁄̂_%—⁄∆.

‘Ê_` ⁄́ Æ⁄√»⁄·¤y•⁄∆« æ⁄flM}⁄√V⁄◊⁄ DÆ⁄æÊ‡fiV⁄, »¤‘⁄́ ⁄V⁄◊⁄ @…fl}⁄»¤•⁄ DÆ⁄æÊ‡fiV⁄ O⁄los⁄•⁄ ̈ »⁄·¤%yOÊQ
DÆ⁄æÊ‡fiV⁄»¤V⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ̂ ⁄̂ Ê%V¤W Æ⁄¬V⁄{—⁄∆.

‘Ê‡—⁄ O¤ƒY⁄lo•⁄∆« ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄¿P°V⁄}⁄»¤•⁄ DÆ⁄æÊ‡fiV⁄»⁄‚¥ ‘Ê̂ ¤`W•Ê GM•⁄fl OÊ‡√fitfiO⁄¬—⁄∂‘⁄fl•⁄fl.

BM®⁄́ ⁄V⁄◊¤W DÆ⁄æÊ‡fiW—⁄fl»⁄ Æ⁄•¤¢⁄%V⁄◊⁄fl

Y⁄´⁄: O⁄noVÊ, »⁄fl“, ∑Ê¡⁄{, O⁄∆«•⁄ßƒfl, OÊ‡fiOÈ

•⁄√»⁄: “fi»Êfl GzÊ|, ÆÊmÊ‡√fi≈È, tfi—Ê≈È, Æ⁄„¿æ⁄fl≈È Køfl≈È, Æ⁄»⁄¡È OÊ¡Ê‡fi“´È (power kerosene)

@¨ƒ: G≈È.Ø.f., ∂æÊ‡fiV¤¿—È, “.G´È.f., OÊ‡fi≈ÈVÊfi—È, ‘ÊÁs⁄√d´È, »¤l¡ÈV¤¿—È (A mixture

of  carbon monoxide and hydrogen).

J≈Êæ⁄fl ⁄́‡≠•⁄fl»⁄‚¥•⁄fl »⁄flO⁄QÿVÊ @ ⁄́fl∫⁄»⁄»¤W¡⁄∂‘⁄fl•⁄fl. ‘Ê_` ⁄́ Æ⁄√»⁄·¤y•⁄∆« KP”d´È ƒª—⁄fl»⁄‚¥•⁄¬M•⁄
∑ÊMPæ⁄flfl Ê̂́ ¤≠W D¬æ⁄flfl»⁄‚¥•ÊM•⁄fl @¢⁄% »⁄·¤tOÊ‡◊⁄Ÿ∑ÊfiO⁄fl. O¤V⁄•⁄»⁄́ ⁄fl≠ —⁄fl~°æ⁄fl‡ ∏t“æ⁄fl‡
D¬“•¤V⁄ O¤yfl»⁄ »⁄¿}¤¿—⁄V⁄◊⁄́ ⁄fl≠ ∂¡Ê—⁄∑ÊfiO⁄fl.

—⁄fl~°•⁄ O¤V⁄•⁄ ∏t“•⁄ O¤V⁄•⁄
‘Ê̂ ⁄fl` ‘Ê‡VÊ DMm¤V⁄fl»⁄‚¥•⁄fl ‘Ê‡VÊÊ O⁄t»Êfl
¨®¤ ⁄́»¤W D¬æ⁄flfl»⁄‚¥•⁄fl »ÊfiV⁄»¤W D¬æ⁄flfl»⁄‚¥•⁄fl
»⁄fl“æ⁄flflMm¤V⁄fl}⁄°•Ê —⁄MÆ⁄„y% ∂‡¶æ⁄·¤V⁄fl»⁄‚¥•⁄fl
OÊƒ»⁄‚¥ ∫¤V⁄ D¬æ⁄fl•Ê ∑¤Pæ⁄·¤V⁄fl»⁄‚¥•⁄fl —⁄MÆ⁄„y%»¤W D¬æ⁄flfl»⁄‚¥•⁄fl

—⁄fl~°•⁄ O¤V⁄•⁄»⁄‚¥ Æ⁄„y%»¤W D¬æ⁄fl¶¡⁄fl»⁄‚¥•⁄OÊQ KP”d¨ ⁄́ @∫¤»⁄ O¤¡⁄y»¤W•Ê GM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.
JM∫⁄}⁄°́ Êfi }⁄¡⁄V⁄~æ⁄fl ¡⁄—¤æ⁄fl ⁄́ À¤—⁄°•⁄∆« BM®⁄́ ⁄V⁄◊⁄fl D¬æ⁄flfl»¤V⁄ DMm¤V⁄fl»⁄ D}⁄∞́ ⁄≠V⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊÊM•⁄fl
@¢⁄%»⁄·¤tOÊ‡Mt¡⁄fl»⁄¡⁄fl. A•⁄ß¬M•⁄ B•⁄́ ⁄fl≠ ́ Ế ⁄Ø“ ∂¡Êæ⁄fl∆.

CO
2
,
 
CO, »⁄fl“, ̈ fi¡¤… »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄fl

æ⁄fl‡¨mÈ ẾsÊVÊ

»Ê‡s⁄‡¿≈È 1
-BM®⁄´⁄V⁄◊⁄fl —⁄»⁄flæ⁄fl: 4 Øfi¬æ⁄flsÈ
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^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

D¬æ⁄flfl…OÊæÊflM∂fl•⁄fl BM®⁄́ ⁄V⁄◊⁄fl —¤»⁄·¤ ⁄́¿»¤W KP”d¨ Ế‡M¶VÊ »⁄~%“ DŒ⁄| »⁄fl}⁄fl° ∑Ê◊⁄O⁄́ ⁄fl≠
DMlfl»⁄·¤s⁄fl»⁄ P√æÊflæ⁄·¤W•Ê. D¬æ⁄flfl~°¡⁄fl»⁄ »ÊflW≠fiÃæ⁄flM ¬∂π´È OÊ‡«fi¬¨´⁄∆« d ∆—⁄fl»⁄‚¥•⁄fl.
‘¤W•⁄ß¡⁄‡ KP”d¨ Ế‡M¶VÊ »⁄~%—⁄fl»⁄‚¥•⁄́ ⁄fl≠ —¤»⁄·¤ ⁄́¿»¤W D¬æ⁄flfl…OÊ GM•⁄fl ‘Êfi◊⁄fl»⁄¡⁄fl.

—⁄MÆ⁄„y% D¬æ⁄flfl…OÊW¡⁄fl»⁄ —⁄‡O⁄°»¤•⁄ Æ⁄¬“§~V⁄◊⁄fl

$ JyW¡⁄∑ÊfiO⁄fl.

O⁄noVÊæ⁄flM~¡⁄fl»⁄ Y⁄́ ⁄»⁄—⁄fl°V⁄◊¤W•⁄ß¡Ê »⁄·¤}⁄√ JyW¡⁄∑ÊfiOÊM•⁄fl ‘Êfi◊⁄∂‘⁄fl•⁄fl.

$ @V⁄}⁄¿OÊQ KP”d´È

$ D¬æ⁄flfl…OÊøflM•⁄ DMm¤V⁄fl»⁄ @¨ƒV⁄ÿVÊ ‘Ê‡¡⁄VÊ ‘Ê‡fiV⁄∆¡⁄fl»⁄ —ËO⁄æ⁄fl%.

AMÃO⁄ D¬æ⁄flfl…OÊøflM•⁄ DMm¤V⁄fl»⁄ }Ê‡M•⁄¡ÊV⁄◊⁄fl

$ BM®⁄́ ⁄ ́ ⁄Œ⁄o

$ —⁄»⁄flæ⁄fl ́ ⁄Œ⁄o

$ A£%O⁄ (‘⁄y) ́ ⁄Œ⁄o

$ »¤}¤»⁄¡⁄y »⁄fl∆¨fiO⁄¡⁄y

$ ‘Ê‡VÊæ⁄fl Æ⁄√»⁄·¤y ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl.

$ CO, »⁄fl“ B»⁄‚¥V⁄◊⁄ Æ⁄√»⁄·¤y ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl.

»⁄fl ẾV⁄◊⁄∆« ‘Ê‡VÊ ¡⁄’}⁄ J≈ÊV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄¬M•⁄ B¡⁄fl»⁄ Æ⁄√æÊ‡fid ⁄́V⁄◊⁄fl.

$ »⁄fl Ế —⁄  ⁄̂c»¤W¡⁄fl»⁄‚¥•⁄fl.

$ À¤ —⁄OÊ‡fiÀ⁄•⁄ ¡Ê‡fiV⁄V⁄◊⁄fl O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

$ ¡⁄O⁄°•⁄ KP”d´È —¤V¤l —¤»⁄fl¢⁄¥¿%•⁄ »Êflfi≈Ê DMm¤V⁄fl»⁄ }Ê‡M•⁄¡ÊV⁄◊⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄fl}⁄°•Ê.

$ BM®⁄́ ⁄ ́ ⁄Œ⁄o O⁄t»Êflæ⁄·¤V⁄fl»⁄‚¥•⁄fl.

$ —⁄»⁄flæ⁄fl•⁄ ≈¤∫⁄ DMm¤V⁄fl»⁄‚¥•⁄fl.

»¤‘⁄́ ⁄•⁄ ‘Ê‡VÊ }⁄Æ¤—⁄zÊæ⁄fl∆« ‘Ê‡VÊæ⁄fl∆« @s⁄O⁄»¤W¡⁄fl»⁄ ‘ÊÁsÊ‡√fiO¤∂%´ÈV⁄◊⁄fl, O¤∂%´È »Ê‡ Ế‡fiOÊ”>ÁsÈ
‘¤V⁄‡ B}⁄¡⁄ @¨ƒV⁄◊⁄ Æ⁄√»⁄·¤y»⁄́ ⁄fl≠ @◊Êæ⁄flfl»⁄¡⁄fl.

»¤‘⁄́ ⁄ ‘Ê‡VÊ }⁄Æ¤—⁄z¤ OÊfiM•⁄√»⁄́ ⁄fl≠ —⁄M•⁄Ã%—⁄fl»¤V⁄ }⁄æ⁄·¤¬—⁄∑ÊfiO¤•⁄ Æ⁄√À¤≠»⁄ÿæ⁄fl∆« B¡⁄∂‘⁄fl•¤•⁄
OÊƒ»⁄‚¥ Æ⁄√ÀÊ≠V⁄◊⁄fl:

$ ‘Ê‡VÊ }⁄Æ¤—⁄zÊ ́ ⁄sÊ—⁄fl»⁄‚¥•⁄fl ‘ÊfiVÊ?

$ ‘Ê‡VÊæ⁄fl∆« @s⁄O⁄»¤W¡⁄fl»⁄ æ⁄·¤»Ê≈¤« »⁄—⁄fl°V⁄◊⁄ —¤¨≠®⁄¥¿»⁄́ ⁄fl≠ @◊Êæ⁄flfl»⁄¡⁄fl?

$ @•⁄́ ⁄fl≠ »⁄·¤}⁄√ @◊Êæ⁄flƒfl O¤¡⁄y»Êfi ⁄́fl?

$ ‘Ê‡VÊæ⁄fl∆« @s⁄O⁄»¤W¡⁄fl»⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠ æ⁄·¤»⁄ æ⁄fl‡¨mÈ ⁄́∆« •¤R∆—⁄≈¤V⁄fl»⁄‚¥•⁄fl?

$ C »⁄—⁄fl°V⁄◊⁄ Æ⁄√»⁄·¤y GŒ¤oW¡⁄∑ÊfiO⁄fl?
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$ »¤‘⁄́ ⁄V⁄◊⁄ GMf´ÈV⁄◊⁄́ ⁄fl≠ ̈ ®¤ ⁄́»¤W »⁄fl}⁄fl° »ÊfiV⁄»¤W O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤t•⁄¡Ê ‘Ê‡VÊæ⁄fl∆«
@s⁄O⁄»¤W¡⁄fl»⁄ »⁄—⁄fl°V⁄◊⁄ Æ⁄√»⁄·¤y•⁄∆« ∂•⁄≈¤»⁄zÊ DMm¤V⁄∂‘⁄fl•Êfi?

$ ‘Ê‡VÊæ⁄fl∆« …fl~WM}⁄ƒ‡ ‘Ê_` ⁄́ Æ⁄√»⁄·¤y•⁄∆« »⁄·¤∆ ⁄́¿ »⁄—⁄fl°V⁄◊⁄fl @s⁄O⁄»¤W•⁄ß¡Ê »⁄flflM¶ ⁄́ ‘ÊeÊg
GM∂ ́ Ê≈Êæ⁄fl∆« »¤‘⁄́ ⁄ »⁄·¤ƒO⁄¡⁄fl æ⁄·¤»⁄ O⁄√»⁄fl OÊÁVÊ‡◊⁄Ÿ∑ÊfiO⁄fl?

OÊ‡√fitfiO⁄¡⁄y
Gƒ« ’}⁄¡⁄O⁄–zÊV¤W »¤‘⁄´⁄ ‘Ê‡VÊ-}⁄Æ¤—⁄zÊ »⁄·¤s⁄fl»⁄¡⁄fl. ‘Ê‡VÊæ⁄fl∆« @s⁄O⁄»¤W¡⁄fl»⁄ O¤∂%´È
»Ê‡´Ê‡fiOÊ”>ÁsÈV⁄◊⁄M}⁄‘⁄ @¨ƒV⁄◊⁄fl »¤}¤»⁄¡⁄y »⁄fl∆¨fiO⁄¡⁄yOÊQ  O¤¡⁄y»¤V⁄fl»⁄‚¥•⁄fl GM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl. »¤}¤»⁄¡⁄y »⁄fl∆¨fiO⁄¡⁄y DMlfl»⁄·¤s⁄fl»⁄ BnoVÊ ̈ »⁄·¤%y OÊfiM•⁄√V⁄◊⁄fl, ‘⁄M_ ⁄́
O¤S¤% ẾV⁄◊⁄fl »⁄flflM}¤•⁄ —⁄fl}⁄fl°»⁄flfl}⁄°∆¡⁄fl»⁄»⁄‚¥V⁄◊⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl •¤R∆—⁄∆.

Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl
O¤l‡%´È _}⁄√ 8.3¡⁄  O⁄fl¬}⁄fl ⁄̂̂ Ê% A¡⁄Mª—⁄fl»⁄. ÆÊmÊ‡√fi≈È Æ⁄MØ ⁄́∆« OÊ‡«fi—Èu ∑Ê‡fisÈ%, —ÊÁO⁄≈È
∑¤tVÊVÊ, d ⁄́¡⁄fl O¤ƒ≠sÊ, —ÊÁO⁄≈È »⁄fl}⁄fl° G~°́ ⁄ “§~VÊ }⁄ƒflÆ⁄ƒfl O¤¡⁄yV⁄◊Êfi´¤W¡⁄∂‘⁄fl•⁄fl>? »¤‘⁄́ ⁄V⁄ÿVÊ
@V⁄}⁄¿…¡⁄fl»⁄ Æ⁄◊Êæ⁄flflÿOÊ BM®⁄´⁄V⁄◊⁄fl ∫⁄‡…flæ⁄fl∆« »⁄flflWæ⁄flfl~°•Ê. B•⁄fl e¤V⁄¡⁄‡O⁄}ÊøflM•⁄
DÆ⁄æÊ‡fiW—⁄•Ê B¡⁄fl»⁄‚¥•⁄¡⁄ Æ⁄¬z¤»⁄fl»¤W•Ê.

BM•⁄fl »¤‘⁄́ ⁄V⁄◊⁄fl DÆ⁄æÊ‡fiW—⁄fl~°¡⁄fl»⁄‚¥•⁄fl ÆÊmÊ‡√fi≈È, tfi—Ê≈È, G≈È.Ø.f (@mÊ‡fiV¤¿—È), “G´Èf
»Ê‡•⁄≈¤•⁄ BM®⁄́ ⁄V⁄◊¤W»Ê. OÊƒ»⁄‚¥ OÊÁV¤¬OÊV⁄◊⁄∆« O⁄∆«•⁄ßƒfl, Æ⁄́ ⁄%—È Aøfl≈È, G≈ÈG´Èfæ⁄fl ⁄́fl≠
DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. ¡Ê‡fiOÊmÈV⁄◊⁄∆« ‘ÊÁs⁄√d ⁄́́ ⁄fl≠ BM®⁄́ ⁄»¤W DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. B•⁄¡⁄ »⁄fl‡ƒ»⁄́ ⁄fl≠
BM®⁄́ ⁄•Ê‡M¶VÊ •¤R∆—⁄∂‘⁄fl•⁄fl.

$ ÆÊmÊ‡√fi≈È, G≈È.Ø.f, tfi—Ê≈È, ́ ¤±¤°  → ÆÊmÊ‡√fi∆æ⁄flM
$ “.G´È.f. → Æ¤√O⁄‰~O⁄ @¨ƒ
$ O⁄∆«•⁄ßƒfl → O⁄∆«•⁄ßƒfl
$ ‘ÊÁs⁄√d´È → ¨fi¡⁄fl

ÆÊmÊ‡√fi∆æ⁄flM ⁄́fl≠ ª ⁄́≠ ∫⁄no Bÿ—⁄fl…OÊVÊ J◊⁄Æ⁄t“•¤V⁄ ƒª—⁄fl»⁄ D}⁄∞ ⁄́≠V⁄◊⁄́ ⁄fl≠ ∂¡Êæ⁄fl∆.

$ LPG $ Aviation petrol

$ Petrol $ “fi»Êfl GzÊ|
$ tfi—Ê≈È $ Fuel oil

$ ´¤±¤° $ Paraffin wax

$ Bitumin

B»⁄‚¥V⁄◊⁄́ ⁄fl≠ @»⁄‚¥V⁄◊⁄ O⁄fl¶æ⁄flfl»⁄ ∏M•⁄fl… ⁄́ A®¤¡⁄•⁄∆« ∑ÊfiÆ⁄%t—⁄fl}¤°¡Ê. Æ¤¡¤≤´È »ÊfiOÈ”́ ⁄fl≠ »Êflfiy•⁄
∂~°æ⁄fl }⁄æ⁄·¤¬æ⁄fl∆« DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. ∏lfl…fl´È ¡Ê‡fis⁄́ ⁄fl≠ m¤¬MVÈ ⁄́∆« DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê.

•Ê‘⁄∆æ⁄fl∆« —¤»⁄%d¨O⁄ »¤‘⁄́ ⁄V⁄◊⁄∆« ‘Ê̂ ¤`W “G´Èfæ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. Dÿ•⁄ BM®⁄́ ⁄V⁄ÿVÊ
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‘Ê‡fi∆“•¤V⁄ B•⁄¬M•⁄ DMm¤V⁄fl»⁄ »¤}¤»⁄¡⁄y•⁄ »⁄fl∆¨fiO⁄¡⁄y»⁄‚¥ O⁄t»Êflæ⁄·¤W•Ê. •⁄O⁄–}Êæ⁄flfl ‘Ê̂ ¤`W•Ê.

»⁄fl ẾV⁄◊⁄∆« DÆ⁄æÊ‡fiW—⁄fl»⁄ G≈ÈØfæÊ‡M¶VÊ ∑Ê¡Ê—⁄fl»⁄ C¢ÊÁ≈È »⁄fl¡ÈOÊfiÆÈo´È »¤}¤»⁄¡⁄y•⁄∆«
…∆fi ⁄́VÊ‡◊⁄flŸ»¤V⁄ »¤—⁄́ Êæ⁄fl @ ⁄́fl∫⁄»⁄»¤V⁄fl»⁄‚¥•⁄fl. G≈ÈØfæ⁄fl —Ê‡fi¡⁄fl…OÊæ⁄fl ⁄́fl≠ V⁄fl¡⁄fl~—⁄ƒfl B•⁄fl
—⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl. —Ê‡fi¡⁄fl…OÊæ⁄fl´⁄fl≠ V⁄fl¡⁄fl~“ »⁄flflMe¤V⁄√}¤ O⁄√»⁄flV⁄◊⁄´⁄fl≠ OÊÁVÊ‡Ms⁄¡Ê ªfiO⁄¡⁄
@Æ¤æ⁄fl»⁄́ ⁄fl≠ }⁄Ø∞—⁄∂‘⁄fl•⁄fl. V¤¿—È —Ê‡fi¡⁄fl»⁄  —⁄M•⁄∫⁄%•⁄∆« PnP »⁄fl}⁄fl° ∑¤WƒflV⁄◊⁄fl≠ }Ê¡Ê¶t¬.
∑ÊMP O⁄tuæ⁄fl ⁄́fl≠ Wfi¡⁄∑¤¡⁄•⁄fl. …•⁄fl¿}È “ ^ÈV⁄◊⁄́ ⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê »⁄·¤s⁄∑¤¡⁄•⁄fl. »Ê‡•⁄≈¤•⁄
»⁄flflMe¤V⁄√}¤ O⁄√»⁄flV⁄◊⁄́ ⁄fl≠ OÊÁVÊ‡◊⁄flŸ»⁄‚¥•⁄fl »⁄fl}⁄fl° —Ê‡fi¡⁄fl…OÊæ⁄fl ⁄́fl≠ }⁄sÊæ⁄fl∆¡⁄fl»⁄ O⁄√»⁄flV⁄◊⁄́ ⁄fl≠ OÊÁVÊ‡◊⁄Ÿ∑ÊfiO⁄fl.

ª´⁄≠ ∫⁄no Bÿ—⁄fl…OÊ (Fractional distillation)

ª ⁄́≠ ∫⁄no Bÿ—⁄fl…OÊæÊflM∂fl•⁄fl O⁄fl¶æ⁄flfl»⁄ ∏M•⁄fl… ⁄́∆«¡⁄fl»⁄ »⁄¿}¤¿—⁄•⁄ A®¤¡⁄•⁄∆« …flÀ⁄√y•⁄ Y⁄lO⁄V⁄◊⁄́ ⁄fl≠
∑ÊfiÆ⁄%t—⁄fl»⁄ …®¤ ⁄́»¤W•Ê. …flÀ⁄√y»⁄́ ⁄fl≠ ∏“ »⁄·¤s⁄fl»¤V⁄ @•⁄¡⁄ Æ⁄√~æÊ‡M•⁄fl Y⁄lO⁄»⁄‚¥ @•⁄¡⁄ O⁄fl¶æ⁄flfl»⁄
∏M•⁄fl… ⁄́∆« @¨ƒ»¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl. C @¨ƒ»⁄́ ⁄fl≠ —⁄MV⁄√’“ }⁄{“•¤V⁄ @V⁄}⁄¿»¤•⁄ Y⁄lO⁄»⁄‚¥
ƒª—⁄fl»⁄‚¥•⁄fl. Y⁄lO⁄V⁄◊Ê‡◊⁄VÊ —¤»⁄·¤´⁄¿ »¤}¤»⁄¡⁄y•⁄ J}⁄°s⁄•⁄∆« 250

C WM}⁄ OÊ◊⁄VÊ O⁄fl¶æ⁄flfl»⁄
∏M•⁄flV⁄◊Ê‡◊⁄VÊ 250

C WM}⁄ O⁄t»Êfl »⁄¿}¤¿—⁄…¡⁄fl»¤V⁄ C …®¤ ⁄́»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl. O⁄fl¶æ⁄flfl»⁄
∏M•⁄fl…´⁄∆«¡⁄fl»⁄ »⁄¿}¤¿—⁄»⁄‚¥ 250

C WM}⁄ ‘Ê^¤`W•⁄ß¡Ê —¤»⁄·¤´⁄¿ ∫⁄no Bÿ—⁄fl…OÊ …®¤´⁄»⁄´⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl.

•⁄√»⁄ KP”d´È, •⁄√»⁄ ẾÁl√d´È, AV⁄%´È GM∏»⁄‚¥V⁄◊⁄́ ⁄fl≠ »¤æ⁄flfl… ⁄́ ª ⁄́≠ ∫⁄no Bÿ—⁄fl…OÊ …®¤ ⁄́•⁄
»⁄fl‡ƒO⁄ ∑ÊfiÆ⁄%t—⁄fl»⁄¡⁄fl. @ƒ∞»¤‘⁄O⁄V⁄◊⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄∆¡⁄fl»⁄  Chlorosilanes ´⁄fl≠ high purity

silicon ⁄́ ª ⁄́≠ ∫⁄no Bÿ—⁄fl…OÊ …®¤ ⁄́•⁄ »⁄fl‡ƒO⁄ }⁄æ⁄·¤¬—⁄fl»⁄¡⁄fl.

Destructive distillation

DŒ⁄|¶M•⁄ …∫⁄d Ế GM∂ …®¤ ⁄́•⁄ »⁄fl‡ƒO⁄ Æ⁄•¤¢⁄%V⁄◊⁄́ ⁄fl≠ ∑ÊfiÆ⁄%t—⁄fl»⁄ …®¤ ⁄́»¤W•Ê. Æ⁄•¤¢⁄%»⁄́ ⁄fl≠
JM•⁄fl ¬mÊ‡fi¡Èo ⁄́∆« ̂ Ế ¤≠W ∏“ »⁄·¤s⁄fl»¤V⁄ ∑¤œ∞fiO⁄¡⁄yVÊ‡◊⁄flŸ»⁄ D}⁄∞ ⁄́≠V⁄◊⁄fl DMm¤V⁄fl}⁄°»ÊÊ.

destructive distillation.  GM∂fl•⁄fl ∫⁄no Bÿ—⁄fl…OÊæ⁄flM}⁄‘⁄ —⁄¡⁄◊⁄»¤•⁄ ⁄̂lfl»⁄nOÊæ⁄flƒ«. B•⁄fl
……®⁄ ¡¤—¤æ⁄fl¨O⁄ P√æÊflV⁄◊⁄fl B¡⁄fl»⁄ P√æÊflæ⁄·¤W•Ê. C P√æÊflæ⁄fl∆« •Ê‡s⁄u V¤}⁄√•⁄ Æ⁄¡⁄»⁄·¤yflV⁄◊⁄fl
—⁄¡⁄◊⁄»¤•⁄ ∑¤Œ⁄∞VÊ‡◊⁄flŸ»⁄ _O⁄Q Æ⁄¡⁄»⁄·¤yflV⁄◊¤W ∂•⁄≈¤V⁄fl}⁄°•Ê.

CNG LNG LPG

—¤»⁄·¤ ⁄́¿ J}⁄°s⁄•⁄∆« —¤»⁄·¤ ⁄́¿ J}⁄°s⁄•⁄∆« —¤»⁄·¤ ⁄́¿ J}⁄°s⁄•⁄∆«
•⁄√…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…ƒ« •⁄√…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê. •⁄√…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…•Ê.
•⁄‡¡⁄•⁄ —⁄§◊⁄V⁄ÿVÊ —¤V¤l OÊ‡Ms⁄fl‘Ê‡fiV⁄ƒfl OÊ‡Ms⁄fl‘Ê‡fiV⁄ƒfl —⁄flƒ∫⁄»¤W•Ê.
»⁄·¤s⁄ƒfl O⁄Œ⁄o —⁄flƒ∫⁄»¤W•Ê.
Æ⁄√®¤ ⁄́ Y⁄lO⁄»⁄‚¥ …fl¢Êfi´È Æ⁄√®¤ ⁄́ Y⁄lO⁄»⁄‚¥ ÆÊ„√ÆÊfi´È »⁄fl}⁄fl° ∂fl¿mÊfi´È

AW•Ê. …fl¢Êfi´È AW•Ê. Æ⁄√®¤ ⁄́ Y⁄lO⁄»¤W•Ê.
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»¤æ⁄flfl… ⁄́ @—¤¨≠®⁄¥¿•⁄∆« JM•⁄fl eÊÁ…O⁄ Æ⁄•¤¢⁄%»⁄́ ⁄fl≠ D ⁄́≠}⁄ DŒ⁄|}Êæ⁄fl∆« ∏“ »⁄·¤t ⁄́sÊ—⁄fl»⁄¡⁄fl.
C ⁄̂lfl»⁄nOÊæ⁄fl∆«  destructive distillation DMm¤V⁄fl»⁄ Æ⁄•¤¢⁄%•⁄ •Ê‡s⁄u Æ⁄¡⁄»⁄·¤yflV⁄◊⁄fl
_O⁄Q Æ⁄¡⁄»⁄·¤yflV⁄◊¤W …∫⁄d ẾVÊ J◊⁄V¤V⁄fl»⁄‚¥•⁄fl.

O⁄∆«•⁄ß∆ ⁄́ O⁄fl¬}⁄fl OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ —⁄}¤¿MÀ⁄V⁄◊⁄́ ⁄fl≠ ̂ ⁄̂ Ê%VÊ J◊⁄Æ⁄t—⁄∂‘⁄fl•⁄fl.

$ æ⁄·¤»⁄ A®¤¡⁄•⁄∆« O⁄∆«•⁄ßƒ ⁄́fl≠ »⁄W%fiO⁄¬—⁄≈¤W•Ê?

$ O⁄∆«•⁄ßƒ ⁄́fl≠ ∫⁄no Bÿ—⁄fl…OÊVÊ J◊⁄Æ⁄t“•¤V⁄ “V⁄fl»⁄ Æ⁄•¤¢⁄%V⁄◊⁄fl æ⁄·¤»⁄‚¥»⁄‚¥?

$ O⁄∆«•⁄ßƒ ⁄́fl≠ Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄»ÊM•⁄fl O⁄¡Êæ⁄flƒfl O¤¡⁄y»Êfi ⁄́fl?

O⁄∆«•⁄ßƒfl —⁄—⁄¿V⁄◊⁄ @»⁄ÀÊfiŒ⁄V⁄◊⁄fl »¤æ⁄flfl… ⁄́ @∫¤»⁄•⁄∆« D ⁄́≠}⁄ DŒ⁄|}Ê »⁄fl}⁄fl° J}⁄°s⁄•⁄∆« ∫⁄‡…flæ⁄fl
@t∫¤V⁄•⁄∆« ƒO⁄–V⁄lo≈Ê »⁄Œ⁄%V⁄ÿM•⁄ ¡⁄‡Æ⁄‚¥VÊ‡Ms⁄»⁄‚¥V⁄◊¤W»Ê. —⁄—⁄¿V⁄◊⁄ @»⁄ÀÊfiŒ⁄V⁄◊⁄fl ¡⁄‡Æ¤M}⁄¡⁄VÊ‡Ms⁄fl
DMm¤W¡⁄fl»⁄‚¥•⁄¬M•⁄ O⁄∆«•⁄ßƒ´⁄fl≠ Æ⁄◊Êæ⁄flflÿOÊ BM®⁄´⁄»ÊM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl. B•Êfi ¬fi~ Æ¤√{V⁄◊⁄
@»⁄ÀÊfiŒ⁄V⁄◊⁄fl ∫⁄‡…flæ⁄fltæ⁄fl∆« ƒO⁄–V⁄lo≈Ê »⁄Œ⁄%V⁄ÿM•⁄ OÊ‡◊Ê}⁄fl ¡⁄‡Æ⁄‚¥VÊ‡Ms⁄»⁄‚¥ ÆÊmÊ‡√fi∆æ⁄flM AW•Ê.

Æ⁄◊Êæ⁄flflÿOÊ BM®⁄´⁄V⁄◊⁄ O⁄fl¬}⁄fl V⁄ÿ“•⁄ e¤k´⁄•⁄ A®¤¡⁄•⁄∆« ÆÊmÊ‡√fi≈È JM•⁄fl @»⁄fl‡ƒ¿
»⁄—⁄fl°»¤W•ÊæÊflM•⁄‡ JM•⁄fl ∏M•⁄fl… ⁄́Œ⁄‡o ‘¤◊⁄fl »⁄·¤s⁄∑¤¡⁄•ÊM•⁄fl ~ÿ—⁄∑ÊfiO⁄fl. ÆÊ„fi—⁄o¡ÈV⁄◊¤W
DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•¤•⁄ OÊƒ»⁄‚¥ »¤O⁄¿V⁄◊⁄fl.

$ ÆÊmÊ‡√fi∆æ⁄flM @»⁄fl‡ƒ¿»¤•⁄fl•¤W•Ê. ́ ⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…ƒ«. ÆÊmÊ‡√fi∆æ⁄flM ⁄́fl≠ e¤V⁄¡⁄‡O⁄}ÊøflM•⁄
DÆ⁄æÊ‡fiW“ »⁄flflM¶ ⁄́ d´¤MV⁄»⁄́ ⁄fl≠ —⁄M¡⁄P–“¬.

$ ÆÊmÊ‡√fi≈È ´⁄´⁄≠ DÆ⁄æÊ‡fiV⁄OÊQ »⁄·¤}⁄√ B¡⁄fl»⁄‚¥•⁄ƒ«. B•⁄´⁄fl≠ ∂◊⁄—⁄ƒfl »⁄flflM¶´⁄ d´¤MV⁄O⁄‡Q
@»⁄O¤À⁄…•Ê. ∫⁄‡…flæ⁄fltæ⁄fl∆«¡⁄fl»⁄ —⁄MÆ⁄}⁄°́ ⁄fl≠ —⁄M¡⁄P–“¬.

$ »¤‘⁄́ ⁄V⁄◊⁄ @ ⁄́V⁄}⁄¿»¤•⁄ DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ ̈ æ⁄flM~√“¬. Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄́ ⁄fl≠ —⁄M¡⁄P–“¬.

OÊ‡√fitfiO⁄¡⁄y
Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl —⁄—⁄¿V⁄◊⁄ »⁄fl}⁄fl° Æ¤√{V⁄◊⁄ @»⁄ÀÊfiŒ⁄V⁄◊⁄fl ‘⁄ƒ»⁄‚¥ »⁄Œ⁄%V⁄ÿM•⁄ ¡⁄‡Æ¤M}⁄¡⁄VÊ‡Ms⁄fl
DMm¤W¡⁄fl»⁄»⁄‚¥V⁄◊¤W»Ê. B•⁄́ ⁄fl≠ @V⁄}¤¿ ⁄́fl—¤¡⁄ D}¤∞¶—⁄ƒfl —¤®⁄¥¿…ƒ«. A•⁄fl•⁄¬M•⁄ B•⁄¡⁄ V⁄{V¤¬OÊ
»⁄fl}⁄fl° DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ ̈ æ⁄flM~√—⁄∑ÊfiO⁄fl.

……®⁄ ¬fi~æ⁄fl BM®⁄́ ⁄V⁄◊⁄fl D¬æ⁄flfl»¤V⁄ ƒª—⁄fl»⁄ DŒ⁄|•⁄ @◊⁄}Êæ⁄flfl —⁄»⁄·¤ ⁄́»¤W•ÊæÊflfi GM∂ Æ⁄√ÀÊ≠VÊ
»⁄fl Ếæ⁄fl∆« DÆ⁄æÊ‡fiW—⁄fl»⁄ …ª ⁄́≠ BM®⁄́ ⁄V⁄◊⁄́ ⁄fl≠ ‘Ê‡fi∆—⁄∆¡⁄fl»⁄ —⁄M•⁄∫⁄%»⁄́ ⁄fl≠ J•⁄W—⁄∑ÊfiO⁄fl.

JyW•⁄ G≈ÊV⁄ÿWM}⁄ ‘Ê^⁄fl` ^ÊÁ}⁄´⁄¿»⁄‚¥ O⁄noVÊV⁄ÿM•⁄ ƒª—⁄fl}⁄°•Ê. …ª´⁄≠ O⁄noVÊV⁄◊⁄fl »⁄fl}⁄fl° VÊ¡⁄mÊV⁄◊⁄´⁄fl≠
D¬—⁄fl»¤V⁄ ƒª—⁄fl»⁄ DŒ⁄| ̂ ÊÁ}⁄́ ⁄¿•⁄ @◊⁄}Êæ⁄flfl …ª ⁄́≠»¤W¡⁄fl»⁄‚¥•⁄fl. @¨ƒ ¡⁄‡Æ⁄•⁄∆«¡⁄fl»⁄ BM®⁄́ ⁄V⁄◊⁄́ ⁄fl≠
D¬—⁄fl»¤V⁄ ƒª—⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ @◊⁄}Êæ⁄flfl Y⁄́ ⁄ »⁄fl}⁄fl° •⁄√»⁄ BM®⁄́ ⁄V⁄◊⁄́ ⁄fl≠ D¬—⁄fl»¤V⁄ ƒª—⁄fl»⁄‚¥•⁄PQM}⁄
‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄fl.
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^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

BM®⁄́ ⁄ •⁄O⁄–}Ê
G≈È.Ø.f. “∆Ms⁄¡È 14.2 kg  B¡⁄fl»⁄»⁄‚¥V⁄◊¤W»Ê. JM•⁄fl G≈È.Ø.f. “∆Ms⁄¡È ⁄́∆« 14.2 kg

@s⁄flVÊ @¨ƒ»⁄́ ⁄fl≠ }⁄flM∏—⁄≈¤W•Ê. B•⁄fl ́ ¤ƒflQ —⁄•⁄—⁄¿¬¡⁄fl»⁄ JM•⁄fl »⁄fl Ếæ⁄fl∆« —⁄¡¤—⁄¬ JM•⁄fl ~MV⁄ÿWM}⁄
‘Ê̂ ⁄fl` —⁄»⁄flæ⁄fl•⁄ »⁄¡ÊVÊ @s⁄flVÊV¤W DÆ⁄æÊ‡fiW—⁄ƒfl —¤®⁄¥¿…•Ê. A•⁄¡Ê 14.2 kg O⁄noVÊæ⁄flfl OÊƒ»Êfi
¶´⁄V⁄ÿV⁄‡ —¤O¤V⁄≈¤¡⁄•⁄fl. B•⁄¬M•⁄ G≈È.Ø.f. VÊ O⁄noVÊWM}⁄ •⁄O⁄–}Ê ‘Ê^¤`W¡⁄fl»⁄‚¥•ÊM•⁄fl
@¢⁄%»⁄·¤tOÊ‡◊⁄Ÿ∂‘⁄fl•⁄fl. G≈È.Ø.f. VÊ OÊ≈Ê‡¬ »⁄·Ëƒ¿ ‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄¬M•⁄ •⁄O⁄–}Ê ‘Ê̂ ¤`W¡⁄fl»⁄‚¥•ÊM•⁄fl
OÊ‡√fitfiO⁄¬—⁄∑ÊfiO⁄fl.

OÊ≈Ê‡¬ »⁄·Ëƒ¿•⁄ æ⁄fl‡¨mÈ d‡≈È/P≈Ê‡fiV¤√M. AW•⁄ß¡⁄‡ Æ¤p⁄∫¤V⁄•⁄∆« OÊ‡no¡⁄fl»⁄‚¥•⁄fl P≈Ê‡fid‡≈È/
P≈Ê‡fiV¤√M AW¡⁄fl»⁄‚¥•⁄fl. »ÊflV¤d‡≈È/P≈Ê‡fiV¤√M AWæ⁄fl‡ B•⁄́ ⁄fl≠ ‘Êfi◊⁄fl»⁄‚¥¶•Ê.

OÊ≈Ê‡¬ »⁄·Ëƒ¿•⁄ A®¤¡⁄•⁄∆« ‘ÊÁs⁄√d´È JM•⁄fl D}⁄°»⁄fl BM®⁄́ ⁄»¤W•Ê. V⁄‰‘⁄∂◊⁄OÊVÊ ‘ÊÁs⁄√d ⁄́́ ⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl»⁄‚¥¶ƒ«. æ⁄·¤OÊM•⁄¡Ê B•⁄fl ∂‘⁄◊⁄ ∑ÊfiV⁄́ Ê ∑ÊMP ’tæ⁄flfl»⁄ »⁄fl}⁄fl° —Ê‡µfilVÊ‡◊⁄flŸ»⁄ —⁄ ∫¤»⁄»⁄́ ⁄fl≠
‘Ê‡M¶•Ê. »⁄·¤}⁄√»⁄ƒ« B•⁄́ ⁄fl≠ —⁄MV⁄√’“s⁄fl»⁄‚¥•⁄fl O⁄Œ⁄o»¤W•Ê.

OÊ‡√fitfiO⁄¡⁄y
JM•⁄fl D}⁄°»⁄fl BM®⁄́ ⁄OÊQ B¡⁄∑ÊfiO¤•⁄ B}⁄¡⁄ V⁄flyV⁄◊⁄fl
1. O⁄t»Êfl DŒ⁄|}Êæ⁄fl∆« D¬æ⁄fl∑ÊfiO⁄fl.

2. —⁄MV⁄√’—⁄ƒfl »⁄fl}⁄fl° —¤W—⁄ƒfl —¤®⁄¥¿»¤V⁄∑ÊfiO⁄fl.

∂æÊ‡fi»⁄·¤—È
—⁄—⁄¿V⁄◊⁄fl »⁄fl}⁄fl° Æ¤√{V⁄◊⁄ @»⁄ÀÊfiŒ⁄V⁄◊⁄fl ∂æÊ‡fi»⁄·¤—È AW•Ê.  B•⁄fl D¬æ⁄flfl»¤V⁄ DMm¤V⁄fl»⁄ »⁄·¤∆ ⁄́¿
—⁄»⁄fl—Ê¿V⁄◊⁄fl.

$ ‘Ê‡VÊ DMm¤V⁄fl}⁄°•Ê

$ »¤—⁄́ Ê DMm¤V⁄fl}⁄°•Ê.

$ O¤∂%´È »Ê‡ Ế‡fiOÊ”>ÁsÈ DMm¤V⁄fl}⁄°•ÊÊÊ.

$ —⁄ƒµ¡È sÊÁ KOÊ”>ÁsÈ ⁄́M~¡⁄fl»⁄ @¨ƒV⁄◊⁄flMm¤V⁄fl}⁄°»ÊÊ.

 Y⁄́ ⁄ »⁄·¤∆ ⁄́¿V⁄◊⁄́ ⁄fl≠ ¡¤Ã ‘¤O⁄fl»⁄‚¥•⁄¬M•⁄ …fl¢Êfi´È, ~fiO⁄– |̨ »¤—⁄́ Êøfl¡⁄fl»⁄ H
2
S »Ê‡•⁄≈¤•⁄ @¨ƒV⁄◊⁄fl

DMm¤V⁄fl}⁄°»ÊÊ.

B•⁄fl »¤}¤»⁄¡⁄y•⁄∆« …∆fi ⁄́VÊ‡◊⁄flŸ»¤V⁄ »¤}¤»⁄¡⁄y »⁄·¤∆ ⁄́¿ DMm¤V⁄fl}⁄°•Ê. B•⁄¬M•⁄ »¤}¤»⁄¡⁄y•⁄
DŒ⁄|}Êæ⁄flfl ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° À¤ —⁄OÊ‡fiÀ⁄ ¡Ê‡fiV⁄V⁄ÿVÊ O¤¡⁄y»¤V⁄fl}⁄°•Ê.

eÊÁ»⁄ »⁄·¤∆ ⁄́¿V⁄◊⁄́ ⁄fl≠ ¡¤Ã ‘¤O⁄fl»⁄‚¥•⁄¬M•⁄ B∆V⁄◊⁄ —⁄MSÊ¿ ‘Ê̂ ¤`V⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl°  B∆d ¡⁄, OÊ‡≈Ê¡¤
»Ê‡•⁄≈¤•⁄ ¡Ê‡fiV⁄V⁄◊⁄fl  ‘⁄¡⁄s⁄ƒfl O¤¡⁄y»¤V⁄fl}⁄°•Ê. —Ê‡◊ÊŸ »⁄fl}⁄fl° ́ Ê‡yV⁄◊⁄ —⁄MSÊ¿æ⁄flfl ‘Ê̂ ¤`V⁄ƒfl B•⁄fl
O¤¡⁄y»¤V⁄fl}⁄°•Ê.
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∫Ë}⁄À¤—⁄° X

eÊÁ…O⁄ »⁄·¤∆ ⁄́¿V⁄◊⁄́ ⁄fl≠ ∂æÊ‡fiV¤¿—È Æ¤«MmÈ ⁄́∆« ̈ OÊ–fiØ“•⁄¡Ê

$ »¤}¤»⁄¡⁄y »⁄fl∆¨fiO⁄¡⁄y DMm¤V⁄fl»⁄‚¥¶ƒ«.
$ —¤MO¤√…flO⁄ ¡Ê‡fiV⁄V⁄◊⁄fl ‘⁄¡⁄s⁄fl»⁄‚¥¶ƒ«.
$ Ế‡y, B∆ »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄ —⁄MSÊ¿æ⁄fl∆« ‘Ê̂ ⁄̀◊⁄ DMm¤V⁄fl»⁄‚¥¶ƒ«.
$ D}⁄°»⁄fl @¨ƒ BM®⁄́ ⁄»¤•⁄ ∂æÊ‡fiV¤¿—È ƒª—⁄fl»⁄‚¥•⁄fl.
$ Æ¤«MmÈ¨M•⁄ ‘Ê‡¡⁄ ∂¡⁄fl»⁄ —⁄«¬æ⁄fl ⁄́fl≠ VÊ‡∂π¡⁄»¤W DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl.

C ⁄̂̂ Ê%V⁄◊⁄ A®¤¡⁄•⁄∆« Æ⁄√~æÊ‡M•⁄fl »⁄fl Ếæ⁄fl∆«æ⁄fl‡ ∂æÊ‡fiV¤¿—È —¤§Ø—⁄fl»⁄‚¥•⁄OÊQ @V⁄}⁄¿»¤•⁄
∂æÊ‡fi»⁄·¤—È —¤»⁄·¤´⁄¿ ¬fi~æ⁄fl∆« DMlfl»⁄·¤s⁄ƒfl —¤®⁄¥¿…ƒ«»ÊM•⁄‡ B•⁄¬M•⁄ —¤»⁄%d¨O⁄
∂æÊ‡fiV¤¿—È Æ¤«MmÈ ⁄́ @V⁄}⁄¿»⁄́ ⁄fl≠ ̂ ⁄_%—⁄∂‘⁄fl•⁄fl.

»⁄¿P° À⁄fl_}⁄ •⁄M}Ê Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ »⁄́ ⁄fl≠ Æ¤∆—⁄∑ÊfiO⁄fl. »⁄fl Ếæ⁄fl ∂æÊ‡fi»⁄·¤—È }¤¿d¿V⁄◊⁄́ ⁄fl≠ ̈ ƒ%O⁄–»¤W
G—Êæ⁄fl∑¤¡⁄•⁄fl. B•⁄́ ⁄fl≠ ∂æÊ‡fiV¤¿—È }⁄æ⁄·¤¬—⁄fl»⁄‚¥•⁄OÊQ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl. ́ ⁄»⁄flΩ E¬ ⁄́∆« —¤»⁄%d¨O⁄
∂æÊ‡fiV¤¿—È Æ¤«MmÈ @~fi @V⁄}⁄¿»¤W•Ê.

OÊ‡√fitfiO⁄¡⁄y

$ Æ⁄√~æÊ‡M•⁄fl »⁄fl´ÊV⁄‡ Æ⁄√}Ê¿fiO⁄ ∂æÊ‡fiV¤¿—È Æ¤«MmÈV⁄◊⁄´⁄fl≠ ¨…fl%—⁄fl»⁄‚¥•⁄fl- R^⁄fl%
»⁄·¤s⁄fl»⁄‚¥•⁄O⁄Q ⁄́flV⁄fly»¤•⁄ ±⁄ƒ»⁄‚¥ “V⁄≈¤¡⁄•⁄fl.

$ —¤»⁄%d¨O⁄»¤W ¨…fl%“ O¤æ⁄·¤% ⁄̂¬—⁄fl»⁄M}Ê »⁄·¤s⁄fl»⁄‚¥•⁄fl ‘Ê̂ ⁄fl` A•¤æ⁄flO⁄¡⁄ »⁄fl}⁄fl° ……®⁄
O¤¡⁄yV⁄ÿM•⁄ @~fi @V⁄}⁄¿»¤W•Ê.

$ —¤»⁄%d¨O⁄ O⁄‰œ Æ⁄√•ÊfiÀ⁄V⁄◊⁄fl ƒª—⁄fl»⁄‚¥•¤•⁄¡Ê ‘Ê̂ ⁄fl` D}⁄°»⁄fl»¤•⁄ ±⁄ƒ »⁄fl}⁄fl° ≈¤∫⁄»⁄‚¥ ƒª—⁄∂‘⁄fl•ÊM•⁄fl
—⁄»⁄fl£%—⁄∑ÊfiO⁄fl.

$ Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ »⁄‚¥ •ÊfiÀ⁄•⁄ Æ⁄√V⁄~VÊ —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl.

}¤¿d¿»⁄́ ⁄fl≠ @•⁄¡⁄ »⁄fl‡ƒ —¤§́ ⁄•⁄∆«æÊflfi »⁄·¤∆ ⁄́¿»⁄́ ⁄fl≠ —⁄M—⁄Q¬—⁄∑ÊfiOÊM∂ AÀ⁄æ⁄fl»⁄́ ⁄fl≠ ̂ ⁄_%—⁄∑ÊfiO⁄fl.
»⁄¿P° À⁄fl_}⁄ •Ê‡M¶VÊ Æ⁄¬—⁄¡⁄ À⁄fl_}⁄ •⁄ Æ¤√®¤ ⁄́¿»⁄́ ⁄fl≠ ~ÿæ⁄flÆ⁄t—⁄fl»⁄ JM•⁄fl —Ê…fl´¤¡È ⁄́fl≠ Ø.n.G.
—⁄∫Êæ⁄fl »⁄fl‡ƒO⁄ À¤≈Êæ⁄fl∆« »⁄¿»⁄—Ê§VÊ‡ÿ“•⁄¡Ê @•⁄fl »⁄flO⁄QÿVÊ ‘Ê̂ ⁄fl` —⁄‘¤æ⁄flO⁄»¤V⁄fl»⁄‚¥•⁄fl.

»Ê‡s⁄‡¿≈È 2
—Ë¡⁄ Ê̂Á}⁄́ ⁄¿ —⁄»⁄flæ⁄fl: 4Øfi¬æ⁄flsÈ

@V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl
—Ê‡fi≈¤¡ÈÆ¤¿ Ế≈È, —Ê‡fi≈¤¡È »¤l¡È ’fil¡È, —Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È O⁄flO⁄Q¡È, V¤ÿæ⁄flM}⁄√ ∂æ⁄flƒfl
»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊⁄ _}⁄√V⁄◊⁄fl, Ếs⁄flM∂ÀÊÕfi¬ …»⁄·¤ ⁄́ ¨≈¤ßy•⁄∆«¡⁄fl»⁄  —Ë¡⁄̂ ÊÁ}⁄¿•⁄ Æ¤¿ Ế≈ÈV⁄◊⁄ O⁄fl¬}⁄fl
B¡⁄fl»⁄ Æ⁄~√O¤ »⁄¡⁄¶V⁄◊⁄fl, @ ⁄́mÈ%VÊ —⁄M∂M©“ ƒY⁄fl nÆ⁄∞{V⁄◊⁄fl

∫⁄‡…flæ⁄fl ‘Ê_` ⁄́ ̂ ÊÁ}⁄́ ⁄¿V⁄◊⁄ »⁄fl‡ƒ»⁄‚¥ —⁄‡æ⁄fl%´¤W•¤ß́ Ê. G≈¤« ffi…V⁄ÿV⁄‡ •ÊÁ ⁄́M¶ ⁄́ ̂ ⁄lfl»⁄nOÊV⁄ÿVÊ
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^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

@V⁄}⁄¿»¤•⁄ Ê̂Á}⁄́ ⁄¿»⁄‚¥ A‘¤¡⁄¶M•⁄ ƒª—⁄fl}⁄°•Ê. Æ¤√¢⁄…flO⁄ ∂◊⁄OÊ•¤¡⁄¡¤•⁄ ffi…V⁄◊Êƒ«»⁄„ —⁄—⁄¿V⁄◊⁄́ ⁄fl≠
A‘¤¡⁄O¤QW @»⁄ƒM∏—⁄fl}⁄°»ÊÊ. ‘⁄¬~°¡⁄fl»⁄ —⁄—⁄¿V⁄ÿVÊ »⁄·¤}⁄√ A‘¤¡⁄ }⁄æ⁄·¤¬—⁄ƒfl —¤®⁄¥¿…•Ê. —⁄‡æ⁄fl%¨M•⁄
ƒª—⁄fl»⁄ —Ë¡⁄̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠Æ⁄æÊ‡fiW“ —⁄—⁄¿V⁄◊⁄fl A‘¤¡⁄»⁄́ ⁄fl≠ }⁄æ⁄·¤¬—⁄fl}⁄°»ÊÊ. —⁄‡æ⁄fl%¨M•⁄ DŒ⁄|̂ ÊÁ}⁄́ ⁄¿
»⁄fl}⁄fl° Æ⁄√O¤À⁄ Ê̂Á}⁄́ ⁄¿»⁄‚¥ Æ⁄√®¤ ⁄́»¤W ⁄́»⁄flVÊ ƒª—⁄fl»⁄‚¥•⁄fl. Æ⁄√—⁄fl°}⁄ —Ë¡⁄ Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄
DÆ⁄O⁄¡⁄yV⁄◊⁄fl- —Ê‡fi≈¤¡È O⁄flO⁄Q¡È, —Ê‡fi≈¤¡È Æ⁄»⁄¡È Æ¤«MmÈ, —Ê‡fi≈¤¡È —Ê≈È.

—Ê‡fi≈¤¡È Æ¤¿ Ế≈È
—Ê‡fi≈¤¡È Æ¤¿´Ê≈È´⁄∆« Æ⁄√O¤À⁄ ^ÊÁ}⁄´⁄¿»⁄‚¥ …•⁄fl¿}È ^ÊÁ}⁄´⁄¿»¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl. »Ê‡fis⁄…¡⁄fl»⁄
»¤}¤»⁄¡⁄y•⁄∆«, ¡¤~√ —⁄»⁄flæ⁄fl•⁄∆« »⁄fl}⁄fl° —⁄‡æ⁄fl%Æ⁄√O¤À⁄ O⁄t»Êfløfl¡⁄fl»⁄ —⁄»⁄flæ⁄fl•⁄∆« —Ê‡fi≈¤¡È
ÆÊfi Ếƒ ⁄́fl≠ DÆ⁄æÊ‡fiW—⁄ƒfl —¤®⁄¥¿…ƒ«. ∑¤‘¤¿O¤À⁄ —ÊofiŒ⁄́ ÈV⁄◊⁄fl »⁄fl}⁄fl° DÆ⁄V⁄√‘⁄V⁄ÿVÊ  …•⁄fl¿}⁄́ ⁄fl≠
}⁄ƒflØ—⁄ƒfl —¤®⁄¥¿…ƒ«•⁄ OÊƒ»Ê„M•⁄fl ¶ fiÆ⁄V⁄◊⁄fl ‘¤V⁄‡ Æ⁄»⁄%}⁄ Æ⁄√•ÊfiÀ⁄V⁄◊⁄∆« —Ê‡fi≈¤¡È ÆÊfi Ế≈ÈV⁄◊⁄́ ⁄fl≠
DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê.

—Ë¡⁄ Ê̂Á}⁄́ ⁄¿¶M•⁄ DŒ⁄|̂ ÊÁ}⁄́ ⁄¿
—Ê‡fi≈¤¡È »¤l¡È ’fil¡È ⁄́∆« }¤»⁄fl√•⁄ ÆÊÁÆÈ »⁄fl‡ƒO⁄ —⁄‡æ⁄fl% Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ ’fi¡⁄fl»⁄M}Ê »⁄·¤s⁄fl}¤°¡Ê.
…P¡⁄y•⁄ DŒ⁄|»⁄́ ⁄fl≠ ’fi¡⁄ƒfl O⁄Æ¤∞•⁄ »⁄fl}⁄fl° •Ê‡¡⁄V¤•⁄ »Êflfi≈ÊΩ˝Á ‘Ê̂ ⁄fl` —⁄‡O⁄°»¤•⁄fl•⁄¬M•⁄ —Ê‡fi≈¤¡È
»¤l¡È ’fil¬ ⁄́∆«¡⁄fl»⁄ }¤»⁄fl√•⁄ ÆÊÁÆÈ V⁄ÿVÊ O⁄Æ⁄‚̋ ∞ ∂y|»⁄́ ⁄fl≠ ‘⁄_` •Ê‡¡⁄V¤W“ B¬“¡⁄fl»⁄¡⁄fl.

DŒ⁄|}Ê ‘Ê̂ ¤`V⁄fl»¤V⁄ ̈ fi¬ ⁄́ —¤M•⁄√}Ê O⁄t»Êflæ⁄·¤V⁄fl}⁄°•Ê. B•⁄¬M•⁄ ∏“æ⁄·¤•⁄ ̈ fi¡⁄fl —⁄y| m¤MPæ⁄fl∆«
»Êflfi≈¤ºV⁄OÊQ ∂¡⁄fl»⁄‚¥•⁄fl. C —⁄M•⁄∫⁄%•⁄∆« m¤MPæ⁄fl @t∫¤V⁄•⁄∆«¡⁄fl»⁄ }⁄MÆ¤•⁄ ̈ fi¡⁄fl »¤l¡È ’fil¬ ⁄́
}¤»⁄fl√•⁄ ÆÊÁÆ⁄‚¥V⁄ÿVÊ ‘⁄¬•⁄fl ∂¡⁄fl»⁄‚¥•⁄fl. C ¬fi~ JM•⁄fl —⁄M»⁄‘⁄́ ⁄ Æ⁄√»¤‘⁄•⁄ »⁄fl‡ƒO⁄ ∏“æ⁄·¤•⁄ ̈ fi¡⁄fl
—⁄y| m¤MPæ⁄fl∆« —⁄MV⁄√‘⁄»¤V⁄fl»⁄‚¥•⁄fl. ∏“æ⁄·¤•⁄ ̈ fi¬ ⁄́ —¤M•⁄√}Ê O⁄t»Êflæ⁄·¤•⁄fl•⁄¬M•⁄ æ⁄·¤»¤V⁄ƒ‡
m¤MPæ⁄fl »Êflfi≈¤ºV⁄•⁄∆«¡⁄fl»⁄‚¥•⁄¬M•⁄ m¤MPøflM•⁄ ∏“¨fi¡⁄fl ƒª—⁄ƒfl ‘Ê‡¡⁄∫¤V⁄PQ¡⁄fl»⁄ ÆÊÁÆÈ m¤MPæ⁄fl
»Êflfi≈¤ºV⁄•⁄∆« eÊ‡fit—⁄fl»⁄¡⁄fl.

B∆« —⁄‡æ⁄fl%¨M•⁄ DŒ⁄| ƒª—⁄fl»⁄∆« »⁄¡ÊVÊ ¨fi¬ ⁄́ —⁄M»⁄‘⁄́ ⁄ Æ⁄√»¤‘⁄»⁄‚¥ d¡⁄V⁄fl»⁄‚¥•⁄fl. @V⁄}⁄¿…¡⁄fl»⁄
∏“¨fi¡⁄́ ⁄fl≠ —⁄y| m¤MPæ⁄fl »Êflfi≈¤ºV⁄¶M•⁄ ‘Ê‡¡⁄ }ÊVÊæ⁄fl∂‘⁄fl•⁄fl. —Ê‡fi≈¤¡È »¤l¡È ’fil¡È A—⁄∞}Ê√V⁄◊⁄fl,
‘Ê‡fimÊ≈È »⁄fl}⁄fl° »⁄fl ẾV⁄◊⁄∆« ‘Ê̂ ⁄fl` Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤•⁄ JM•⁄fl DÆ⁄O⁄¡⁄y»¤W•Ê. @s⁄flVÊ »⁄·¤s⁄ƒfl,
Æ¤}Ê√ }Ê‡◊Êæ⁄flƒfl »⁄fl}⁄fl° ∂mÊo JVÊæ⁄flƒfl C ∏“¨fi¡⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∂‘⁄fl•⁄fl.

—Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È Æ⁄»⁄¡È Æ¤«MmÈ
—Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È Æ⁄»⁄¡È Æ¤«MmÈV⁄◊ ⁄∆ « —Ë¡⁄ DŒ⁄ |» ⁄´ ⁄fl ≠ DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl
¨fi¡¤…æ⁄fl ⁄́fl≠Mlfl»⁄·¤t d ⁄́¡Êfil¡⁄́ ⁄fl≠  O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê  »⁄·¤t …•⁄fl¿}⁄°́ ⁄fl≠ D}¤∞¶—⁄fl»⁄¡⁄fl. B∆«
DŒ⁄| ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ æ⁄·¤M~√O⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl}⁄fl° …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»¤W ∂•⁄≈¤V⁄fl»⁄‚¥•⁄fl.

OÊ‡√fitfiO⁄¡⁄y

—Ë¡⁄ ^Ê Á} ⁄´ ⁄ ¿» ⁄´ ⁄fl ≠ ´ Êfi¡ ⁄»¤W DÆ⁄æÊ‡fiW—⁄fl»⁄ DÆ⁄O ⁄¡ ⁄yV⁄◊ ⁄fl — Ê‡fi≈¤¡È Æ¤¿´⁄≈È,
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∫Ë}⁄À¤—⁄° X

—Ê‡fi≈¤¡È O⁄flO⁄Q¡È, —Ê‡fi≈¤¡È »¤l¡È ’fil¡È, —Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È Æ⁄»⁄¡È Æ¤«MmÈ
»Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊¤W»Ê. —Ê‡fi≈¤¡È Æ¤«MmÈ ⁄́∆« Æ⁄√O¤À⁄ ̂ ÊÁ}⁄́ ⁄¿¶M•⁄ …•⁄fl¿}È ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ D}¤∞¶—⁄fl»¤V⁄
—Ê‡fi≈¤¡È »¤l¡È ’fil¡È »⁄fl}⁄fl° —Ê‡fi≈¤¡È O⁄flO⁄Q¬ ⁄́∆« ‘¤V⁄‡ —Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È Æ⁄»⁄¡È
Æ¤«MmÈ ⁄́∆«æ⁄fl‡ —Ë¡⁄ }¤Æ⁄»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl.

V¤ÿæ⁄flM}⁄√V⁄◊⁄fl
V¤ÿæ⁄flM}⁄√V⁄◊⁄fl ̈ fi¡⁄́ ⁄fl≠ Æ⁄MÆÈ »⁄·¤s⁄ƒfl, …•⁄fl¿}⁄°́ ⁄fl≠ D}¤∞¶—⁄ƒfl, …flƒfl«V⁄◊⁄́ ⁄fl≠ O¤æ⁄fl%»Ê—⁄V⁄fl»⁄M}Ê
»⁄·¤s⁄ƒfl DÆ⁄æÊ‡fiW—⁄fl»⁄¡⁄fl. V¤ÿæ⁄flM}⁄√V⁄ÿVÊ À⁄P°æ⁄flfl}⁄»¤•⁄ V¤ÿ∏fi—⁄fl»¤V⁄ @•⁄¡⁄ ¡ÊOÊQV⁄ÿVÊ
eÊ‡fit“¡⁄fl»⁄ À¤ÆÈo ~¡⁄flV⁄ƒfl Æ¤√¡⁄M∫⁄»¤V⁄fl»⁄‚¥•⁄fl. C æ⁄·¤M~√O⁄ ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ …•⁄fl¿}È D}¤∞¶—⁄ƒfl
»⁄fl}⁄fl° ̈ fi¡⁄́ ⁄fl≠ Æ⁄MÆÈ »⁄·¤s⁄ƒfl DÆ⁄æÊ‡fiW—⁄fl}¤°¡Ê. V¤ÿæ⁄flM}⁄√ ∂æ⁄flƒflV⁄◊⁄́ ⁄fl≠ —¤§Ø—⁄ƒfl —⁄‡O⁄°»¤•⁄
—⁄§◊⁄»⁄́ ⁄fl≠ AæÊflQ »⁄·¤s⁄fl»¤V⁄ »⁄Œ⁄%•⁄∆« ‘Ê_` ⁄́ —⁄»⁄flæ⁄fl•⁄∆« À⁄P°æ⁄flfl}⁄»¤•⁄ V¤ÿ ƒª—⁄fl»⁄ Æ⁄√•ÊfiÀ⁄»⁄́ ⁄fl≠
Æ⁄¬V⁄{—⁄∑ÊfiO⁄fl. æ⁄·¤»⁄‚¥•Êfi }⁄sÊøflƒ«•Ê V¤ÿ ƒª—⁄fl}⁄°•ÊæÊflM•⁄fl R_}⁄Æ⁄t—⁄∑ÊfiO⁄fl. OÊfi¡⁄◊⁄•⁄ Æ¤ƒO¤QsÈ
f≈Ê«æ⁄fl O⁄M_OÊ‡QfisÈ, @V⁄ÿ »⁄fl}⁄fl° Bs⁄flPQæ⁄fl O¤»⁄flO⁄Q≈È»ÊflfisÈV⁄◊⁄∆« V¤ÿæ⁄flM}⁄√ ∂æ⁄flƒflV⁄◊⁄́ ⁄fl≠
—¤§Ø—⁄≈¤W•Ê. B∆«M•⁄ C …•⁄fl¿}⁄°́ ⁄fl≠ OÊG—ÈB∏VÊ »⁄V¤%øfl—⁄fl»⁄¡⁄fl. C Æ⁄√•ÊfiÀ⁄V⁄◊⁄∆« ‘Ê̂ ⁄fl` V¤ÿæ⁄flM}⁄√
∂æ⁄flƒflV⁄◊⁄́ ⁄fl≠ —¤§Ø—⁄∆¡⁄fl»⁄ —¤®⁄¥¿}ÊV⁄◊⁄fl ‘Ê̂ ¤`W»Ê.

´⁄‡¿P«æ⁄fl—È¨M•⁄ ^ÊÁ}⁄´⁄¿
_}⁄√ 8.11¡⁄ A®¤¡⁄•⁄∆« ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ A¡⁄Mª—⁄∑ÊfiO⁄fl. 1945 AV⁄—Èo 6OÊQ ́ ⁄sÊ•⁄ •⁄fl¡⁄M}⁄ »⁄fl}⁄fl° AV⁄—Èo
6 ⁄́fl≠ ’¡Ê‡fiÃ»⁄·¤ ¶ ⁄́»¤W A ⁄̂¬—⁄fl»⁄‚¥•⁄¡⁄ Æ¤√®¤ ⁄́¿•⁄ O⁄fl¬}⁄fl ̂ ⁄_%—⁄∑ÊfiO⁄fl. …e¤k ⁄́»⁄‚¥ »⁄fl ⁄́flŒ⁄¿ ¡¤Ãæ⁄fl
…´¤À⁄O⁄Qƒ«. ∂•⁄≈¤W »⁄fl ⁄́flŒ⁄¿¡⁄ @ª»⁄‰¶™V¤W DÆ⁄æÊ‡fiV⁄»¤V⁄∑ÊfiOÊM∂ —⁄M•ÊfiÀ⁄ »⁄flO⁄QÿVÊ }⁄ƒflØ—⁄∑ÊfiO⁄fl.

⁄́‡¿P«æ⁄fl¡È …•⁄◊⁄́ ⁄ (≤À⁄́ È)
Æ⁄¡⁄»⁄·¤yfl ∫¤¡⁄ @©O⁄…¡⁄fl»⁄ ⁄́‡¿P«æ⁄fl—ÈV⁄◊⁄́ ⁄fl≠ ⁄́‡¿mÊ‡√fi´È DÆ⁄æÊ‡fiW“ wPQ ‘Ê‡sÊæ⁄flfl»⁄M}Ê
»⁄·¤t•¤V⁄ O⁄t»Êfl ∫¤¡⁄…¡⁄fl»⁄ G¡⁄s⁄fl ⁄́‡¿P«æ⁄fl—ÈV⁄◊⁄fl G¡⁄sÊ‡fi »⁄fl‡¡Ê‡fi ⁄́‡¿mÊ‡√fi ⁄́flV⁄◊⁄fl »⁄fl}⁄fl°
®¤¡¤◊⁄ ̂ ÊÁ}⁄́ ⁄¿ ƒª—⁄fl»⁄‚¥•⁄fl.

 
K

235 1 141 92 1U n Ba r 3 n
92 0 56 36 0

+ → + + + Ê̂Á}⁄́ ⁄¿
 B•⁄fl ⁄́‡¿P«æ⁄fl¡È ≤À⁄́ È AW•Ê. ≤À⁄́ È P√æÊflæ⁄fl∆« Ê̂Á}⁄́ ⁄¿»⁄‚¥ ∏s⁄flV⁄sÊæ⁄·¤V⁄ƒfl O¤¡⁄y»Êfi ẾM•⁄fl
Ế‡fisÊ‡fiy. P√æÊflæ⁄fl∆« ∫¤V⁄»⁄’—⁄fl»⁄ Æ⁄•¤¢⁄%V⁄◊⁄ Jlflo •⁄√»⁄¿¡¤ÃWM}⁄ D}⁄∞ ⁄́≠V⁄◊⁄ Jlflo •⁄√»⁄¿¡¤Ãæ⁄flfl

O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl. •⁄√»⁄¿¡¤Ãæ⁄fl∆«¡⁄fl»⁄ »⁄¿}¤¿—⁄•⁄ Æ⁄•¤¢⁄%»⁄‚¥ ̂ ÊÁ}⁄́ ⁄¿»¤W ¡⁄‡Æ¤M}⁄¡⁄ ‘Ê‡M•⁄fl»⁄‚¥•⁄fl.
I´È“ofi¨´⁄ —⁄…flfiO⁄¡⁄y E = mc2  VÊ @´⁄flV⁄fly»¤W 1 kg Æ⁄•¤¢⁄%»⁄´⁄fl≠ ^ÊÁ}⁄´⁄¿»¤W
¡⁄‡Æ¤M}⁄¡⁄VÊ‡ÿ“•¤V⁄ D}¤∞•⁄́ Êæ⁄·¤V⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ E=1 kg×(3×108m/s2)

= 1 × 9 × 1016 d‡≈È

= 9 × 1016 J

Æ⁄•¤¢⁄%•⁄ •⁄√»⁄¿¡¤Ãæ⁄flfl ∂‘⁄◊⁄ O⁄t»Êflæ⁄·¤•⁄¡⁄‡ ∑Ê◊⁄P ⁄́ »ÊfiV⁄•⁄ »⁄V⁄%•Ê‡M¶VÊ V⁄fl{“•¤V⁄ “V⁄fl»⁄
—⁄MSÊ¿æ⁄flfl ∂‘⁄◊⁄ •Ê‡s⁄u•¤W¡⁄fl»⁄‚¥•⁄fl. @M•⁄¡Ê D}¤∞•⁄´Êæ⁄·¤V⁄fl»⁄ ^ÊÁ}⁄´⁄¿•⁄ @◊⁄}Êæ⁄flfl ∂‘⁄◊⁄
‘Ê̂ ¤`W¡⁄fl»⁄‚¥•⁄fl.
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⁄́‡¿P«æ⁄fl¡È —⁄…flΩƒ ⁄́
Æ⁄¡⁄»⁄·¤yfl ∫¤¡⁄ O⁄t»Êfløfl¡⁄fl»⁄ ⁄́‡¿P«æ⁄fl—ÈV⁄◊⁄fl D ⁄́≠}⁄ DŒ⁄|}Êæ⁄fl∆« Æ⁄¡⁄—⁄∞¡⁄ Jlflo—Êfi¬ •⁄√»⁄¿¡¤Ã
@©O⁄»¤W¡⁄fl»⁄ ́ ⁄‡¿P«æ⁄fl—ÈV⁄◊¤W ∂•⁄≈¤V⁄fl»⁄ P√æÊflæÊflfi ́ ⁄‡¿P«æ⁄fl¡È —⁄…flΩƒ ⁄́(±⁄≥„¿À⁄́ È). ±⁄≥„¿À⁄́ È
P√æÊflæ⁄fl∆«æ⁄fl‡ Æ⁄•¤¢⁄%»⁄‚¥ Ê̂Á}⁄́ ⁄¿»¤W ¡⁄‡Æ¤M}⁄¡⁄VÊ‡◊⁄flŸ»⁄‚¥•⁄fl. B•Êfi P√æÊflæ⁄flfl ⁄́O⁄–}⁄√V⁄◊⁄∆«æ⁄fl‡
d¡⁄V⁄fl}⁄°•Ê.

⁄́‡¿P«æ⁄fl¡È ≤À⁄́ È P√æÊflæ⁄fl ⁄́fl≠ ̈ æ⁄flM~√—⁄¶•⁄ß¡Ê JM•⁄́ Êfi ≤À⁄́ È¨M•⁄ ‘Ê‡¡⁄∂¡⁄fl»⁄ ́ ⁄‡¿mÊ‡√fi´ÈV⁄◊⁄fl
B}⁄¡⁄ ́ ⁄‡¿P«æ⁄fl—ÈV⁄◊⁄́ ⁄fl≠ …∫⁄f“ C P√æÊflæ⁄flfl ̈ ¡⁄M}⁄¡⁄»¤W »⁄flflM•⁄fl»⁄¬æ⁄flfl»⁄‚¥•⁄fl. C ¬fi~ ́ ⁄sÊæ⁄flfl»⁄
⁄́‡¿P«æ⁄fl¡È ≤À⁄́ È P√æÊflæ⁄fl ⁄́fl≠ Ê̂Á´È ¬æ⁄·¤O⁄–´È GM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl. C P√æÊflæ⁄fl A®¤¡⁄•⁄∆«

@yfl∑¤M∑ÈV⁄◊⁄´⁄fl≠ ¨…fl%—⁄≈¤W•Ê. ^ÊÁ´È ¬æ⁄·¤O⁄–´È´⁄fl≠ ¨æ⁄flM~√“ @V⁄}¤¿´⁄fl—¤¡⁄ ^ÊÁ}⁄´⁄¿»⁄´⁄fl≠
D}¤∞¶—⁄fl»⁄ »⁄¿»⁄—Ê§æÊflfi ́ ⁄‡¿P«æ⁄fl¡È ¬æ⁄·¤O⁄o¡È.

≤À⁄́ È »⁄fl}⁄fl° ±⁄≥„¿À⁄́ È …∫¤V⁄•⁄ »⁄fl‡ƒO⁄ ́ ⁄‡¿P«æ⁄fl—È ⁄́∆« ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ D}¤∞¶—⁄≈¤V⁄fl}⁄°•Ê. ́ ⁄‡¿P«æ⁄fl¡È
¬æ⁄·¤O⁄o¡È¨M•⁄ ƒª—⁄fl»⁄ DŒ⁄|»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ …•⁄fl¿}⁄°́ ⁄fl≠ D}¤∞¶—⁄fl»⁄ Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄́ ⁄fl≠
⁄́‡¿P«æ⁄fl¡È Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊ÊM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl.

⁄́‡¿P«æ⁄fl¡È Æ⁄»⁄¡È —ÊofiŒ⁄́ ÈV⁄◊⁄∆« BM®⁄́ ⁄»¤W O¤∑Ê%ÁsÈ ⁄́fl≠ BM®⁄́ ⁄»¤W DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ }¤M~√O⁄
…•Ê¿æ⁄fl ⁄́fl≠ ∫¤¡⁄}⁄»⁄‚¥ @ª»⁄‰¶™Æ⁄t“}⁄fl.  C …•Ê¿æ⁄fl ⁄́fl≠ DÆ⁄æÊ‡fiW“ }⁄…fl◊⁄fl´¤t ⁄́ O⁄≈¤∞O⁄M ⁄́∆«
JM•⁄fl ́ ⁄‡¿P«æ⁄fl¡È ¬æ⁄·¤O⁄o¡È(O¤…fl¨ ¬æ⁄·¤O⁄o¡È) O¤æ⁄fl%»Ê—⁄V⁄fl»⁄‚¥•ÊM•⁄fl @ª»⁄·¤ ⁄́¶M•⁄ »⁄flO⁄Q◊⁄fl
~ÿæ⁄fl∆. ́ ⁄‡¿P«æ⁄fl¡È ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ D}¤∞•⁄́ Êæ⁄·¤V⁄fl»¤V⁄ DMm¤V⁄fl»⁄ …P¡⁄yV⁄◊⁄fl ‘¤¨O¤¡⁄O⁄»¤W•ÊæÊflfi
GM•⁄fl »⁄flO⁄Q◊⁄fl ̂ ⁄_%—⁄∆.

—¤MÆ⁄√•¤øflO⁄ Ê̂Á}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl »⁄fl}⁄fl° @—¤MÆ⁄√•¤øflO⁄ Ê̂Á}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl
⁄́»⁄flΩ »⁄fl ẾV⁄◊⁄∆« ’M¶ ⁄́ O¤ƒ¶M•⁄≈Êfi DÆ⁄æÊ‡fiW—⁄fl~°¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊÊM∂ Æ⁄√ÀÊ≠æ⁄fl

»⁄fl‡ƒO⁄ ̂ ⁄̂ Ê%æ⁄fl ⁄́fl≠ A¡⁄Mª—⁄∂‘⁄fl•⁄fl. —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿ GM∂ D}⁄°¡⁄ ƒª—⁄∂‘⁄fl•⁄fl. A•⁄¡Ê —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥
JM•⁄fl @—¤MÆ⁄ √•¤øflO⁄ ^Ê Á} ⁄´ ⁄ ¿ » ⁄fl‡ƒ»¤W•Ê. B•⁄´ ⁄fl ≠ DÆ⁄O ⁄¡ ⁄y»⁄´ ⁄fl ≠Æ ⁄æÊ‡fiW“
Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤V⁄fl»⁄M}Ê B~°fi Ê̂W ⁄́ O¤ƒV⁄◊⁄∆« »⁄·¤s⁄≈¤W•Ê. D•¤: solar water heater, solar

panel. —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ @—¤MÆ⁄√•¤øflO⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒ»¤W•ÊæÊflM∂ AÀ⁄æ⁄fl »⁄flO⁄QÿVÊ }⁄ƒflØ—⁄∑ÊfiO⁄fl.

OÊ‡√fitfiO⁄¡⁄y
’M¶ ⁄́ O¤ƒ¶M•⁄≈Êfi DÆ⁄æÊ‡fiW“OÊ‡Ms⁄fl ∂¡⁄fl~°•⁄ß Ê̂Á}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl —¤MÆ⁄√•¤øflO⁄ Ê̂Á}⁄́ ⁄¿
»⁄fl‡ƒV⁄◊¤W•Ê. ‘Ê‡—⁄•¤W O⁄Ms⁄fl’t¶¡⁄fl»⁄‚¥•Ê‡fi @¢⁄»¤ DÆ⁄O⁄¡⁄yV⁄◊⁄́ ⁄fl≠Æ⁄æÊ‡fiW“ B~°fi_ ⁄́ O¤ƒV⁄◊⁄∆«
DÆ⁄æÊ‡fiW—⁄fl~°¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl @—¤MÆ⁄√•¤øflO⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊¤W»Ê.

—¤MÆ⁄√•¤øflO⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄fl @—¤MÆ⁄√•¤æ⁄flO⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄fl
O⁄noVÊ, O⁄∆«•⁄ßƒfl, ÆÊmÊ‡√fi≈È, tfi—Ê≈È, ∂æÊ‡fiV¤¿—È, —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿,

∂æÊ‡fi»⁄·¤—È V¤ÿ,
⁄́‡¿P«æ⁄fl¡È ̂ ÊÁ}⁄́ ⁄¿
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∫Ë}⁄À¤—⁄° X

‘⁄—⁄fl¡⁄fl Ê̂Á}⁄́ ⁄¿
´¤»⁄‚¥ DÆ⁄æÊ‡fiW—⁄fl~°¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ ¡⁄‡Æ⁄V⁄◊⁄∆« Æ⁄√O⁄‰~VÊ ‘¤¨O⁄¡⁄»⁄ƒ«•⁄ ́ ⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿
¡⁄‡Æ⁄V⁄◊⁄́ ⁄fl≠ »⁄flO⁄Q◊⁄fl Æ⁄no »⁄·¤s⁄∆. ̂ ÊÁ}⁄́ ⁄¿ ¡⁄‡Æ⁄V⁄◊⁄fl —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿, V¤ÿøflM¶¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿, —⁄»⁄flfl•⁄√•⁄
@≈ÊV⁄ÿM¶¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿ »Ê‡•⁄≈¤•⁄»⁄‚¥V⁄◊¤W»Ê. B•⁄́ ⁄fl≠Æ⁄æÊ‡fiW—⁄fl»⁄‚¥•⁄¬M•⁄ DMm¤V⁄fl»⁄ Æ⁄¬—⁄¡⁄ »⁄·¤∆ ⁄́¿»⁄‚¥
O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄¬M•⁄ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ P«fi´È G ⁄́f% GM•⁄‡ O⁄¡Êæ⁄flfl»⁄¡⁄fl. A•⁄¡Ê Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl
´⁄‡¿P«æ⁄fl¡È BM®⁄´⁄V⁄◊⁄fl e¤V⁄~O⁄ }¤Æ⁄»⁄·¤´⁄»⁄´⁄fl≠  ‘Ê_`—⁄fl»⁄‚¥•⁄fl »⁄fl}⁄fl° Æ⁄¬—⁄¡⁄ »⁄·¤∆´⁄¿OÊQ
O¤¡⁄y»¤W¡⁄fl»⁄‚¥•⁄¬M•⁄ B»⁄‚¥V⁄◊⁄́ ⁄fl≠ ∑Ë√́ È G ⁄́f% GM•⁄fl O⁄¡Êæ⁄flfl»⁄¡⁄fl. B»⁄‚¥V⁄ÿVÊ —⁄M∂M©“•⁄ ̂ ⁄̂ Ê%æ⁄fl
»⁄fl‡ƒO⁄ Æ⁄no 8.5»⁄́ ⁄fl≠ Æ⁄„~%VÊ‡ÿ—⁄∆.

W√fi´È G ⁄́f% ∑Ë√´È G´⁄f%
—Ê‡fi≈¤¡È G ⁄́f% ⁄́‡¿P«æ⁄fl¡È ̂ ÊÁ}⁄́ ⁄¿
mÊÁs⁄≈È G ⁄́f% Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄ÿM¶¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿
‘ÊÁsÊ‡√fi B≈ÊPoÒOÈ Æ⁄»⁄¡È
V¤ÿøflM¶¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿

‘Ê‡—⁄ »⁄fl´ÊV⁄◊⁄´⁄fl≠ ¨…fl%—⁄fl»¤V⁄ W√fi´È G´⁄f%(‘⁄—⁄fl¡⁄fl ^ÊÁ}⁄´⁄¿) DÆ⁄æÊ‡fiW—⁄ƒfl H´Êfi´⁄fl
»⁄·¤s⁄∂‘⁄fl•ÊM•⁄fl ̂ ⁄_%—⁄∆.

$ —Ê‡fi≈¤¡È Æ¤¿ Ế≈ÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.
$ ∂æÊ‡fiV¤¿—È Æ¤«MmÈV⁄◊⁄́ ⁄fl≠Æ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.
$ »⁄fl◊Ê ̈ fi¡⁄fl —⁄MV⁄√‘⁄OÊQ »⁄¿»⁄—Ê§ »⁄·¤s⁄∑ÊfiO⁄fl.

Ê̂Á}⁄́ ⁄¿ …Œ⁄»⁄fl}Ê
…ª ⁄́≠ …®¤ ⁄́V⁄◊⁄∆« ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ D}¤∞¶“æ⁄fl‡ @V⁄}⁄¿O⁄Q ⁄́fl—¤¡⁄»¤W ̂ ÊÁ}⁄́ ⁄¿»⁄‚¥ ƒª—⁄fl»⁄‚¥¶ƒ«. B•⁄fl»Êfi
Ê̂Á}⁄́ ⁄¿ …Œ⁄»⁄fl}Ê.
Ê̂Á}⁄́ ⁄¿•⁄ @V⁄}⁄¿ ‘Ê̂ ¤`V⁄ƒfl B¡⁄fl»⁄ O¤¡⁄yV⁄◊⁄fl;:

$ d ⁄́—⁄MS¤¿ ‘Ê̂ ⁄̀◊⁄
$ ´⁄V⁄¬fiO⁄¡⁄y
$ æ⁄·¤}¤√ —ËO⁄æ⁄fl%V⁄◊⁄ ‘Ê̂ ⁄̀◊⁄

d ⁄́—⁄MS¤¿ ‘Ê̂ ⁄̀◊⁄¶M•⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄»⁄‚¥ ‘Ê̂ ¤`V⁄∆¡⁄fl»⁄ —⁄̈ ≠»ÊfiÀ⁄V⁄◊⁄fl
$ »¤‘⁄́ ⁄
$ LŒ⁄©V⁄◊⁄fl
$ ¡Ê‡fiWæ⁄fl À⁄flÀ⁄‡√ŒÊ
$ ¡⁄—Ê°V⁄◊⁄fl

d ⁄́—⁄MSÊ¿æ⁄fl —⁄y| Æ⁄√»⁄·¤y•⁄ ‘Ê̂ ⁄̀◊⁄»⁄‚¥ ̂ ÊÁ}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄•⁄∆« ‘⁄}⁄fl° Æ¤∆ ⁄́Œ⁄flo ‘Ê̂ ⁄̀◊⁄»⁄‚¥Mm¤V⁄fl»⁄‚¥•⁄fl.

OÊ‡√fitfiO⁄¡⁄y
Ê̂Á}⁄́ ⁄¿•⁄ @V⁄}⁄¿•⁄ƒfl«Mm¤V⁄fl»⁄ ‘Ê̂ ⁄̀◊⁄O⁄Q ⁄́fl—⁄¬“ @•⁄¡⁄ ƒ∫⁄¥¿}Ê Bƒ«¶¡⁄fl»⁄‚¥•⁄́ ⁄fl≠ ̂ ÊÁ}⁄́ ⁄¿ …Œ⁄»⁄fl}Ê GM•⁄fl

O⁄¡Êæ⁄flfl»⁄¡⁄fl.
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^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

Ê̂Á}⁄́ ⁄¿ O¤–»⁄fl»⁄́ ⁄fl≠ —¤®⁄¥¿»¤•⁄Œ⁄flo Æ⁄¬‘⁄¬—⁄ƒfl ́ ⁄…flΩM•⁄ H Ế≈¤« »⁄·¤s⁄ƒfl —¤®⁄¥¿…•Ê?

$ Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄fl»⁄ —⁄M•⁄∫⁄%•⁄∆« —¤®⁄¥¿»¤•⁄Œ⁄flo ⁄́…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ Ê̂Á}⁄́ ⁄¿•⁄
»⁄fl‡ƒ»⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄́ ⁄fl≠ …»Êfi ⁄̂́ ÊøflM•⁄ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ ‘Ê‡—⁄ ̂ ÊÁ}⁄́ ⁄¿ »⁄fl‡ƒV⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’tæ⁄fl∑ÊfiO⁄fl.

Ê̂Á}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄∆¡⁄fl»⁄ »⁄¿»⁄—Ê§V⁄◊⁄ O⁄fl¬}⁄fl ̂ ⁄_%—⁄∑ÊfiO⁄fl.
$ ≤ƒ»ÊflMmÈ ≈¤¿MÆÈV⁄◊⁄ ∂•⁄ƒfl G≈È.B.t. ≈¤¿MÆÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW—⁄∑ÊfiO⁄fl.

$ ∏“ A¡⁄•⁄ ÆÊnoVÊæ⁄fl∆« B¬“•⁄ A‘¤¡⁄ »⁄—⁄fl°V⁄◊⁄fl }⁄flM∑¤ —⁄»⁄flæ⁄fl•⁄»⁄¡ÊVÊ JM•Êfi DŒ⁄|}Êæ⁄fl∆«
B¡⁄fl»⁄‚¥•⁄¬M•⁄ BM®⁄́ ⁄•⁄ ≈¤∫⁄ DMm¤V⁄fl»⁄‚¥•⁄fl. A‘¤¡⁄»⁄‚¥ O⁄fl¶æ⁄flƒfl A¡⁄Mª“•¤V⁄ A Æ¤}Ê√æ⁄fl ⁄́fl≠
∏“ A¡⁄•⁄ ÆÊnoVÊæ⁄fl∆« B¬“•⁄¡Ê A‘¤¡⁄»⁄‚¥ ∑Êfiæ⁄flfl»⁄‚¥•⁄fl.
$ •⁄O⁄–}Ê ‘Ê_`¡⁄fl»⁄ J≈ÊV⁄◊⁄∆«  Ê̂Á}⁄́ ⁄¿ ÆÊ„fi≈¤V⁄•⁄M}Ê  »⁄·¤s⁄ƒfl ∑ÊfiO¤•⁄ »⁄¿»⁄—Ê§øfl•Ê.D ⁄́≠}⁄
J}⁄°s⁄¶M•⁄ ÆÊ√Œ⁄¡È O⁄flO⁄Q¬ ⁄́∆« ̈ fi¡⁄fl —¤»⁄·¤ ⁄́¿ 1200

C ́ ⁄∆« O⁄fl¶æ⁄flfl}⁄°•Ê. C DŒ⁄|}Êæ⁄fl∆« A‘¤¡⁄»⁄‚¥
∑ÊfiV⁄´Ê ∑Êfiæ⁄flfl}⁄°•Ê.

‘⁄V⁄∆ ⁄́ —⁄»⁄flæ⁄fl•⁄∆« @V⁄}⁄¿OÊQ ∑Ê◊⁄O⁄fl ƒª—⁄fl»⁄ ¬fi~æ⁄fl∆« »⁄fl ẾV⁄◊⁄́ ⁄fl≠ ̈ …fl%—⁄∑ÊfiO⁄fl. @V⁄}⁄¿OÊQ PnPV⁄◊⁄fl,
Ếƒ•⁄∆« ∏ÿæ⁄fl mÊÁ≈ÈV⁄◊⁄fl,~ÿ ∂y|•⁄ ÆÊÁMmÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ »⁄fl ẾæÊ‡◊⁄VÊ ∑Ê◊⁄P ⁄́ —¤¨≠®⁄¥¿»⁄́ ⁄fl≠

R_}⁄Æ⁄t—⁄∂‘⁄fl•⁄fl. @V⁄}⁄¿OÊQ V¤ÿ ƒª—⁄∑ÊfiO⁄fl. —Ê‡fi≈¤¡È »¤l¡È ’fil¡⁄´⁄fl≠ eÊ‡fit—⁄fl»⁄‚¥•⁄fl
D}⁄°»⁄fl»¤W•Ê. —Ê‡fi≈¤¡È Æ¤¿ Ế≈ÈV⁄◊⁄́ ⁄fl≠ DÆ⁄æÊ‡fiW“ ∂æÊ‡fiV¤¿—È Æ¤«MmÈV⁄◊⁄́ ⁄fl≠ ̈ …fl%“ ̂ ÊÁ}⁄́ ⁄¿•⁄
DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ O⁄t»Êfl »⁄·¤s⁄∂‘⁄fl•⁄fl. •ÊÁ ⁄́M¶ ⁄́ ffi»⁄́ ⁄•⁄∆«  Ê̂Á}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄»⁄́ ⁄fl≠ O⁄t»Êfl
»⁄·¤s⁄∆¡⁄fl»⁄ B}⁄¡⁄ …®¤ ⁄́V⁄◊⁄fl.

$ @s⁄flVÊV¤W ¡Ê≤¥√d¡Êfil¬ ⁄́∆« }ÊVÊ¶s⁄fl»⁄ A‘¤¡⁄ Æ⁄•¤¢⁄%V⁄◊⁄́ ⁄fl≠ ‘Ê‡¡⁄}ÊVÊ•⁄fl @•⁄fl »¤}¤»⁄¡⁄y•⁄
DŒ⁄|}ÊVÊ —⁄»⁄·¤ ⁄́»¤•⁄ ́ ⁄M}⁄¡⁄ ∏“ »⁄·¤s⁄∑ÊfiO⁄fl.

OÊ‡√fitfiO⁄¡⁄y
Ê̂Á}⁄́ ⁄¿»⁄́ ⁄fl≠ —⁄M¡⁄P–—⁄fl»⁄‚¥•⁄fl ̂ ÊÁ}⁄́ ⁄¿•⁄ D}¤∞•⁄́ ÊVÊ —⁄»⁄·¤ ⁄́»¤W•Ê. ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ ÆÊ„fiƒfl »⁄·¤s⁄¶¬. »⁄flflM¶ ⁄́

d´¤MV⁄O¤QW O¤øflßt.

»⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄ »⁄·¤sÊ‡fiy
⁄́…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄‚¥•⁄fl ⁄́…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…ƒ«¶¡⁄fl»⁄‚¥•⁄fl

$ V¤ÿ $ ÆÊmÊ‡√fi∆æ⁄flM

$ —⁄»⁄flfl•⁄√•⁄ @≈ÊV⁄◊⁄fl $ O⁄∆«•⁄ßƒfl

$ —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿

$ ‘ÊÁsÊ‡√fi B≈ÊPoÒOÈ Æ⁄»⁄¡È

V¤ÿ, —⁄»⁄flfl•⁄√•⁄ @≈ÊV⁄◊⁄fl, —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿, B≈ÊPoÒOÈ Æ⁄»⁄¡È GM∏»⁄‚¥V⁄◊⁄fl ‘⁄—⁄fl¡⁄fl ̂ ÊÁ}⁄́ ⁄¿•⁄
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»⁄fl‡ƒV⁄◊¤W»Ê.

2.(a) $ D¬æ⁄flfl»¤V⁄ —Ê‡µfilVÊ‡◊⁄flŸ»⁄ —⁄ ∫¤»⁄
$ —⁄flƒ∫⁄•⁄∆« ∑ÊMP ’tæ⁄flfl}⁄°•Ê.
$ —⁄MV⁄√’—⁄ƒfl »⁄fl}⁄fl° B}⁄¡⁄ —⁄§◊⁄V⁄ÿVÊ —¤V¤l »⁄·¤s⁄ƒfl O⁄Œ⁄oO⁄¡⁄»¤W•Ê.

(b) $ Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl - ƒO⁄–V⁄lo≈Ê »⁄Œ⁄%V⁄◊⁄ ’M•Ê »⁄fl{|́ ⁄tæ⁄fl∆« B•⁄ß —⁄—⁄¿ »⁄fl}⁄fl°
Æ¤√{V⁄◊⁄ @»⁄ÀÊfiŒ⁄V⁄◊⁄fl KP”d´È´⁄ @∫¤»⁄•⁄∆« D´⁄≠}⁄ DŒ⁄|}Ê »⁄fl}⁄fl° J}⁄°s⁄•⁄∆«
¡⁄‡Æ¤M}⁄¡⁄VÊ‡Ms⁄fl DMm¤•⁄»⁄‚¥V⁄◊¤W»Ê.

(c) $ AMÃO⁄ D¬æ⁄flfl…OÊøflM•⁄ »¤}¤»⁄¡⁄y•⁄ »⁄·¤∆ ⁄́¿OÊQ O¤¡⁄y»¤V⁄fl}⁄°•Ê.
$ BM®⁄́ ⁄ •⁄O⁄–}Ê O⁄t»Êflæ⁄·¤W¡⁄fl»⁄‚¥•⁄fl.

(3) B•⁄¡⁄∆« —Êfi¡⁄fl»⁄»⁄‚¥V⁄◊⁄fl Æ⁄√®¤ ⁄́»¤W ́ ⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊¤W»Ê. B»⁄‚¥V⁄◊⁄
DÆ⁄æÊ‡fiV⁄¶M•⁄ »¤}¤»⁄¡⁄y•⁄ »⁄fl∆¨fiO⁄¡⁄y »⁄fl}⁄fl° e¤V⁄~O⁄ ∏“æÊflfi¡⁄fl…OÊæ⁄fl ⁄́fl≠ JM•⁄fl ‘⁄M}⁄•⁄
»⁄¡ÊVÊ O⁄t»Êfl »⁄·¤s⁄∂‘⁄fl•⁄fl. B•⁄fl Æ⁄√O⁄‰~VÊ æÊ‡fiV⁄¿»¤•⁄ Ê̂Á}⁄́ ⁄¿»¤•⁄fl•⁄¬M•⁄ @¢⁄»¤ P«fi´È
G´⁄f%æ⁄·¤•⁄fl•⁄¬M•⁄ DÆ⁄æÊ‡fiV⁄ ‘Ê^⁄fl`~°¡⁄fl»⁄ C O¤ƒ•⁄∆« ‘⁄—⁄fl¡⁄fl ^ÊÁ}⁄´⁄¿»⁄´⁄fl≠
ÆÊ„√fi}¤”’—⁄∑ÊfiO¤W•Ê.

»⁄OÈ% ÃfimÈ 1

Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl

ÆÊmÊ‡√fi∆æ⁄flM (1) Æ¤√O⁄‰~O⁄ @¨ƒV⁄◊⁄fl

ª ⁄́≠ ∫⁄no Bÿ—⁄fl…OÊøflM•⁄
ƒª—⁄fl»⁄ D}⁄∞ ⁄́≠V⁄◊⁄fl

O¤∂%¨ ⁄́ @◊⁄}Ê
‘Ê̂ ⁄fl`»⁄‚¥•⁄O⁄Q ⁄́flV⁄fly»¤W

CNG LNG LPG

Y⁄lO⁄
…flfi¢ÊÁ´È

AM}⁄√—ÊÁmÈ

∫⁄no Bÿ—⁄fl…OÊøflM•⁄ ƒª—⁄fl»⁄ D}⁄∞ ⁄́≠V⁄◊⁄fl

@»Ê‡fi¨æ⁄·¤  OÊ‡fiOÈ

(2) (3) (4)ÆÊmÊ‡√fi≈È ´¤±¤°

(5) (6) (7)

(8) (9)

(10) (11)
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OÊ◊⁄VÊ OÊ‡no¡⁄fl»⁄ ‘ÊfiÿOÊV⁄ÿVÊ —⁄‡O⁄°»¤•⁄ —⁄}¤¿MÀ⁄V⁄◊⁄́ ⁄fl≠ O⁄Ms⁄fl’t•⁄fl ‘Ê‡M¶“ ∂¡Êøfl¬

—⁄MSÊ¿         ‘ÊfiÿOÊ —⁄}¤¿MÀ⁄
1. OÊfi¡⁄◊⁄•⁄ Bs⁄flPQ f≈Ê«æ⁄fl∆« —¤§Ø“•⁄ V¤ÿæ⁄flM}⁄√ ÆÊmÊ‡√fi∆æ⁄flM

∂æ⁄flƒfl
2. —Ê‡fi≈¤¡È ¢⁄»⁄fl%≈È Æ⁄»⁄¡È Æ¤«MmÈ ⁄́‡¿P«æ⁄fl¡È ±⁄≥„¿À⁄́ È
3. —Ê‡fi≈¤¡È Æ¤¿ Ếƒ ⁄́fl≠Æ⁄æÊ‡fiW“ @V⁄}⁄¿»¤•⁄

…•⁄fl¿}⁄°́ ⁄fl≠ D}¤∞¶—⁄fl}¤°¡Ê V⁄fl¡ÈV¤»È
4. ⁄́‡¿P«æ⁄fl¡È ̂ ÊÁ}⁄́ ⁄¿»⁄́ ⁄fl≠ D}¤∞¶—⁄fl»⁄ ¬fi~ Ếs⁄flM∂ÀÊÕfi¬ …»⁄·¤ ⁄́

¨≈¤ßy
5. ∑Ë√´È G´⁄f% ¡¤»⁄flO⁄≈È»ÊflfisÈ

O⁄√.—⁄M —⁄‡ ⁄̂O⁄V⁄◊⁄fl ‘Ë•⁄fl  @ƒ«
1. ……®⁄ ¬fi~æ⁄fl BM®⁄́ ⁄V⁄◊⁄fl, AMÃO⁄ D¬æ⁄flfl…OÊ, —⁄MÆ⁄„y% D¬æ⁄flfl…OÊ

- B•⁄fl H ẾM•⁄fl V⁄fl¡⁄fl~“ ~ÿ•⁄fl …»⁄¬—⁄ƒfl —¤®⁄¥¿»¤W•Ê.
2. …ª ⁄́≠ ¬fi~æ⁄fl BM®⁄́ ⁄V⁄◊⁄ •⁄O⁄–}Ê …ª ⁄́≠»¤W¡⁄fl»⁄‚¥•ÊM•⁄fl ~ÿæ⁄flƒfl

—¤®⁄¥¿»¤W•Ê.
3. ‘ÊÁs⁄√d´È D ⁄́≠}⁄ OÊ≈Ê‡¬ »⁄·Ëƒ¿…¡⁄fl»⁄ BM®⁄́ ⁄»¤W•⁄ß¡⁄‡ V⁄‰‘⁄∂◊⁄OÊæ⁄fl

BM®⁄´⁄»¤W DÆ⁄æÊ‡fiW—⁄¶¡⁄∆¡⁄fl»⁄ O¤¡⁄y»⁄´⁄fl≠ …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

4. ´⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…ƒ«•⁄ ^ÊÁ}⁄´⁄¿ »⁄fl‡ƒV⁄◊⁄´⁄fl≠ …»Êfi^⁄´ÊøflM•⁄
DÆ⁄æÊ‡fiW—⁄∑ÊfiOÊM•⁄fl ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄⁄°•Ê.

5. —Ë¡⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ DÆ⁄æÊ‡fiV⁄»⁄‚¥ ̂ ÊÁ}⁄́ ⁄¿•⁄ …Œ⁄»⁄fl}Êæ⁄fl ⁄́fl≠ Æ⁄¬‘⁄¬—⁄fl»⁄‚¥•⁄OÊQ
GŒ⁄o¡⁄ »⁄flnoVÊ Æ⁄√æÊ‡fid ⁄́O⁄¡⁄»¤W•ÊæÊflM•⁄fl ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

6. —¤MÆ⁄√•¤øflO⁄ »⁄fl}⁄fl° @—¤MÆ⁄√•¤øflO⁄ ̂ ÊÁ}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊM•⁄fl
V⁄fl¡⁄fl~“ ~ÿæ⁄flƒfl —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

7. ^Ê Á} ⁄´ ⁄ ¿• ⁄ …Œ⁄» ⁄fl} Êæ⁄fl´ ⁄ fl ≠  Æ ⁄¬‘⁄¬— ⁄∆¡ ⁄fl» ⁄ …®¤´⁄V ⁄◊ ⁄´ ⁄ fl ≠
@¢⁄%»⁄·¤tOÊ‡Ms⁄fl B•⁄́ ⁄fl≠ Æ⁄√æÊ‡fiV⁄ ¡⁄‡Æ⁄OÊQ }⁄¡⁄fl»⁄ »⁄fl Ế‡fi∫¤»⁄
DMm¤W•Ê.

8. ⁄́…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ Ê̂Á}⁄́ ⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄́ ⁄fl≠ ~ÿ•⁄fl ffi»⁄́ ⁄•⁄∆«
DÆ⁄æÊ‡fiW“OÊ‡◊⁄Ÿƒfl —¤®⁄¥¿»¤W•Ê.

9. ‘⁄—⁄fl¡⁄fl ̂ ÊÁ}⁄́ ⁄¿V⁄◊⁄fl Æ⁄√O⁄‰~VÊ D}⁄°»⁄fl»¤W¡⁄fl»⁄»⁄‚¥V⁄◊ÊM•⁄fl ~ÿ•⁄fl …»⁄¬—⁄ƒfl
—¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

»⁄flV⁄fl… ⁄́ »⁄·Ëƒ¿»⁄·¤Æ⁄́ ⁄
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1. ^ÊÁ}⁄´⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄fl æ⁄·¤»⁄‚¥»ÊM•⁄fl V⁄fl¡⁄fl~“
~ÿæ⁄flƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤W•Ê.

2. BM®⁄́ ⁄V⁄◊⁄fl AMÃO⁄ D¬æ⁄flfl…OÊæ⁄fl }Ê‡M•⁄¡ÊV⁄◊⁄fl
»⁄fl}⁄fl° —⁄MÆ⁄„y% D¬æ⁄flfl…OÊæ⁄fl ’¬»ÊflV⁄◊⁄´⁄fl≠
∑ÊfiÆ⁄%t“ ~ÿæ⁄flƒfl »⁄flO⁄QÿVÊ —¤®⁄¥¿»¤V⁄fl}⁄°•Ê.

3. Æ⁄◊Êæ⁄flflÿOÊ BM®⁄́ ⁄V⁄◊⁄fl æ⁄·¤»⁄‚¥•ÊM•⁄‡ @•⁄́ ⁄fl≠ ∂‘⁄◊⁄
e¤V⁄¡⁄‡O⁄}ÊøflM•⁄ DÆ⁄æÊ‡fiW—⁄∑ÊfiOÊM•⁄fl »⁄flO⁄Q◊⁄fl
~ÿæ⁄flfl»⁄¡⁄fl.

4. …ª´⁄≠ BM®⁄´⁄V⁄◊⁄ OÊ≈Ê‡¬ »⁄·Ëƒ¿»⁄‚¥ …ª´⁄≠»¤
W¡⁄fl»⁄‚¥•ÊM•⁄fl »⁄flO⁄Q◊⁄fl V⁄fl¡⁄fl~“ ~ÿæ⁄flfl»⁄¡⁄fl.

5. }¤¿d¿ ¨»⁄%‘⁄zÊæÊ‡M¶VÊ Ê̂Á}⁄́ ⁄¿•⁄ D}¤∞•⁄́ ÊV⁄‡
∂æÊ‡fiV¤¿—È Æ¤«MmÈV⁄◊⁄fl —⁄‘¤æ⁄flO⁄»¤W•ÊæÊflM•⁄fl
»⁄flO⁄Q◊⁄fl V⁄fl¡⁄fl~“ ~ÿ•⁄fl OÊ‡Mt¡⁄fl»⁄¡⁄fl.

6. —Ë¡⁄^ÊÁ}⁄´⁄¿»⁄´⁄fl≠ DÆ⁄æÊ‡fiW—⁄∆¡⁄fl»⁄ A®⁄fl¨O⁄
»⁄¿»⁄—Ê§V⁄◊⁄ O⁄fl¬}⁄fl e¤k ⁄́»⁄́ ⁄fl≠ V⁄ÿ“¡⁄fl»⁄¡⁄fl.

7. ´⁄…fiO⁄¬—⁄ƒfl —¤®⁄¥¿…¡⁄fl»⁄ ^ÊÁ}⁄´⁄¿•⁄ »⁄fl‡ƒV⁄◊⁄
DÆ⁄æÊ‡fiV⁄»⁄´⁄fl≠ ÆÊ„√fi}¤”’—⁄∑ÊfiOÊM•⁄fl »⁄flO⁄Q◊⁄fl
~ÿ•⁄flOÊ‡Mt¡⁄fl»⁄¡⁄fl.

8. ^ÊÁ}⁄´⁄ ¿ …Œ⁄»⁄fl}ÊVÊ O¤¡⁄y »⁄fl}⁄fl ° Æ⁄¬‘¤¡⁄
…®¤ ⁄́V⁄◊⁄́ ⁄fl≠ —⁄‡_—⁄ƒfl —¤®⁄¥¿»¤W•Ê.

D}⁄°»⁄flÆ⁄t
—⁄∑ÊfiO¤•⁄fl•⁄fl—¤®¤¡⁄yD}⁄°»⁄fl—⁄‡ ⁄̂O⁄V⁄◊⁄fl O⁄√.—⁄M.
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^ÊÁ}⁄´⁄¿•⁄ —⁄M¡⁄O⁄–zÊ

æ⁄fl‡¨mÈ 1
1. }⁄¡⁄MV⁄ ̂ ¤ƒ Ế l√±È, ¨fi¡⁄fl, Al•⁄ •Ê‡fi{
2. @s⁄u≈Ê ^¤mÈ%, ¬∂π´È
3. ¨fi◊⁄≈Ê “«MP, ÆÊfiÆ⁄¡È ¡ÊÁs⁄¡È
4. ´¤•⁄•⁄ ÆÊ√fiŒ⁄zÊ À⁄fl√~ O⁄»Êæ⁄fl —ÊmÈ, ¡⁄∂π¡È ‘¤¿»⁄fl¡È
5. —¤ ∫¤…O⁄ A»⁄}¤%MO⁄ V¤«—È, ¨fi¡⁄fl, “ofi≈È —⁄‡∞´È
6. @ ⁄́fl¡⁄y Ế À⁄fl√~ O⁄»Ê, ¡⁄∂π¡È ‘¤¿»⁄fl¡È, ÆÊfiÆ⁄¡È ¡ÊÁs⁄¡È, ∫¤¡⁄,

…flfil¡È —ÊQfi≈È
7. @ ⁄́fl¡⁄y Ế ¡Ê—Ế Ế È” O¤ƒM, À⁄fl√~ O⁄»Ê, ¡⁄∂π¡È ‘¤¿»⁄fl¡È
8. ´¤•⁄•⁄ Æ⁄√~±⁄ƒ ⁄́ Ø.….“. ÆÊÁÆ⁄‚¥V⁄◊⁄fl (5cm diameter), V¤«—È ÆÊ«fimÈ,

—Ê‡ofiÆÈOÊ‡«fiOÈ, O¤sÈ% ∑Ê‡fisÈ%, ¢⁄»Ê‡%fiOÊ‡fi≈È
ÃfimÈ

9. A»⁄}⁄% ⁄́ Æ⁄√~±⁄ƒ ⁄́ —Êo}⁄—Ê‡QfiÆÈ, ±Ê≥„fi´È

æ⁄fl‡¨mÈ 2 …•⁄fl¿}¤QM~fiæ⁄fl ÆÊ√fi¡⁄zÊ
1. …•⁄fl¿}¤QM~fiæ⁄fl ÆÊ√fi¡⁄zÊ — Ê‡fi∆´ Ê‡fiæ⁄·È uV ⁄◊ ⁄ fl , • ⁄Ms ⁄O¤M} ⁄V ⁄◊ ⁄ fl ,

VÊfiƒ  Ế‡fi…flfil¡È, »⁄æ⁄fl¡ÈV⁄◊⁄fl
2. DC Æ⁄√~¡Ê‡fi®⁄O⁄, —Ê≈È, VÊfiƒ  Ế‡fi…flfil¡È
3. AC, DC d ⁄́¡Êfil¡È ⁄̂lfl»⁄nO¤ »⁄¡⁄¶
4.  ~√±Êfi—È AC d ⁄́¡Êfil¡È ⁄̂lfl»⁄nO¤ »⁄·¤•⁄¬
5. ⁄̂ƒ ⁄́ —⁄fl¡⁄flÿ »ÊflÁOÊ‡√fi±Ê≥„fi´È —Ê‡fi∆´Ê‡fiæ⁄·ÈuV⁄◊⁄fl, O⁄∏πy•⁄ —⁄¡⁄ÿ´⁄ }⁄flMs⁄flV⁄◊⁄fl,

∑¤¿l¬, ∂ƒflπ, VÊfi≈Ê ´Ê‡fi…flfil¡È, 3-0-3, 1 A,

m¤√´È”±Ê≥„fi»⁄fl%¡È
6. »⁄fl‡¿ ⁄̂fl»⁄≈È BMs⁄O⁄–´È —Ê‡fi∆´Ê‡fiæ⁄·ÈuV⁄◊⁄fl, O⁄∏πy•⁄ —⁄¡⁄ÿ´⁄ }⁄flMs⁄flV⁄◊⁄fl,

∑¤¿l¬, ∂ƒflπ, VÊƒ ´Ê‡fi…flfil¡È, 3-0-3, 1 A,

m¤√´È”±Ê≥„fi»⁄fl%¡È
7. —Ê≈Èµ BMs⁄O⁄–´È —Ê‡fi∆´Ê‡fiæ⁄·ÈuV⁄◊⁄fl, O⁄∏πy•⁄ —⁄¡⁄ÿ´⁄ }⁄flMs⁄flV⁄◊⁄fl,

∑¤¿l¬, ∂ƒflπ, VÊƒ ´Ê‡fi…flfil¡È, 3-0-3, 1 A,

m¤√´È”±Ê≥„fi»⁄fl%¡È

æ⁄fl‡¨mÈ 3. …•⁄fl¿}È Æ⁄√»¤‘⁄•⁄ Æ⁄¬z¤»⁄flV⁄◊⁄fl
1. DŒ⁄| Æ⁄¬z¤»⁄fl G¡⁄s⁄fl 200ml ∏fiO⁄¡ÈV⁄◊⁄fl, ̈ OÊ‡√fiM }⁄M~, }¤»⁄fl√•⁄

}⁄M~, G∆…fl´Êfil¡È, ¬æÊ‡fi—¤omÈ, @…flΩfil¡È,
G¡⁄s⁄fl ¢⁄»Ê‡%fi…flfil¡È, »⁄æ⁄fl¡⁄flV⁄◊⁄fl, ¨fi¡⁄fl

2. ¡⁄O⁄–O⁄ ±⁄≥„¿—È ……®⁄ ¬fi~æ⁄fl ±⁄≥„¿—⁄flV⁄◊⁄fl
3. t—È^¤eÈ% ≈¤¿MÆÈ t—È^¤eÈ% ≈¤¿MØ ⁄́ l‡¿∑È, BMs⁄O⁄–´È OÊ‡fiøfl≈È,

∑¤¿l¬ G∆…fl Ếfil¡È, »⁄æ⁄fl¡⁄flV⁄◊⁄fl

Æ¤√æÊ‡fiWO⁄ ⁄̂lfl»⁄nOÊV⁄◊⁄fl @V⁄}⁄¿»¤•⁄ —¤»⁄flW√V⁄◊⁄fl

∫Ë}⁄ À¤—⁄° - }⁄¡⁄V⁄~ 10
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∫Ë}⁄À¤—⁄° X

æ⁄fl‡¨mÈ 4 Æ⁄»⁄¡È ÆÊ√fiŒ⁄zÊ »⁄fl}⁄fl° …}⁄¡⁄zÊ
1. ÀÊ√fi{, —⁄»⁄·¤´¤M}⁄¡⁄ 6V/12V ∂ƒflπV⁄◊⁄fl, 6-0-6, 3 A m¤√´È”±Ê≥„fi»⁄fl%¡ÈV⁄◊⁄fl,

“ ^ÈV⁄◊⁄fl

æ⁄fl‡¨mÈ 5.  DŒ⁄|
1. DŒ⁄| »⁄fl}⁄fl° DŒ⁄|}Ê …ª ⁄́≠ ¢⁄»Ê‡%fi…flfil¡ÈV⁄◊⁄fl, “∞¬mÈ ≈¤¿MÆÈ, ∑ÊMP ÆÊnoVÊ,

∏fiO⁄¡ÈV⁄◊⁄fl, ¨fi¡⁄fl,  KMnO
4

2. À¤R —¤»⁄fl¢⁄¥¿% »⁄fl}⁄fl° ∏“¨fi¡⁄fl, }⁄{|fi¡⁄fl, tfl≈È }¤√—È,
…ÃŒ⁄r À¤R —¤»⁄fl¢⁄¥¿% “∞¬mÈ ≈¤¿MÆÈ, ¢⁄»Ê‡%fi…flfil¡È

3. “§}⁄¿M}⁄¡⁄, »⁄fl}⁄fl° »⁄flMdflV⁄sÊu, ¢⁄»Ê‡%fi…flfil¡È, ∏fiO⁄¡È, —Ê‡ofiÆÈ »¤^È,
V⁄flÆÊ„¥°fiŒ⁄r »¤l¡È ∑¤}È, “∞¬mÈ≈¤¿MÆÈ, V¤√±È ÆÊfiÆ⁄¡È

4. ∑¤œ∞fiO⁄¡⁄y … ẾfiV⁄¡È, “∞¬mÈ, 2 »¤mÈ V¤«—È, ‘⁄~°, ¢⁄»Ê‡%fi…flfil¡È

æ⁄fl‡¨mÈ 6 ∑Ê◊⁄P ⁄́ ∂y|V⁄◊⁄fl
1. »⁄P√fi∫⁄»⁄́ ⁄ …fl¡⁄¡È/mÊ‡fi^È%, “«mÈ, Æ⁄loO⁄, Æ⁄¡⁄•Ê
2. —⁄MY⁄n}⁄ ∑Ê◊⁄O⁄fl G¡⁄s⁄fl Æ⁄loO⁄, …fl¡⁄¡È/mÊ‡fi^È%, Æ⁄¡⁄•Ê, “«mÈ
3. ∂y|V⁄◊⁄ Æ⁄‚¥ ⁄́¡È ⁄́‡¿l´È O⁄ƒ¡È t—ÈQ

—⁄MæÊ‡fid Ế
4. »⁄fl‡ƒ »⁄fl}⁄fl° VËy ∂y|V⁄◊⁄fl ‘⁄—⁄fl¡⁄fl, ≤ƒo¡È, ̈ fiƒ ≤ƒo¡È, OÊMÆ⁄‚¥ ≤ƒo¡È, mÊ‡fi^È%,

Æ⁄¡⁄•Ê, ∂y|•⁄ O¤V⁄•⁄V⁄◊⁄fl, ……®⁄ ∂y|V⁄◊⁄∆«¡⁄fl»⁄ t—ÈQV⁄◊⁄fl
5. ⁄̂•⁄fl¡⁄fl…OÊ —Ê‡fitæ⁄flM ¢⁄æÊ‡fi—⁄æ⁄fl ẾfimÈ, ‘ÊÁsÊ‡√fiOÊ‡«fi¬OÈ A»⁄fl«,

l√±È, ¨fi¡⁄fl, mÊ‡fi^È%

æ⁄fl‡¨mÈ 7 B≈ÊOÊ‡oÒfi¨OÈ” »⁄fl}⁄fl° A®⁄fl¨O⁄ }⁄M}⁄√e¤k ⁄́
1. »⁄flflM•⁄OÊQ Jƒ»⁄‚¥, s⁄æÊ‡fisÈ, ∑¤¿l¬, ∂ƒflπ, eÊ‡fit—⁄fl»⁄ }⁄M~V⁄◊⁄fl

’M•⁄OÊQ Jƒ»⁄‚¥
2. @®⁄% @≈Êæ⁄fl ¡ÊPo≤OÊfiÀ⁄́ È 3-0-3 500 m A m¤√´È”±Ê≥„fi»⁄fl%¡È, s⁄æÊ‡fisÈ, LED,

eÊ‡fit—⁄fl»⁄  }⁄M~V⁄◊⁄fl.
3. Æ⁄„y% @≈Êæ⁄fl ¡ÊPo≤OÊfiÀ⁄́ È 3-0-3 500 m A m¤√´È”±Ê≥„fi»⁄fl%¡È, s⁄æÊ‡fisÈ, LED,

eÊ‡fit—⁄fl»⁄ }⁄M~V⁄◊⁄fl

æ⁄fl‡¨mÈ 8 Ê̂Á}⁄́ ⁄¿ —⁄M¡⁄O⁄–zÊ
1. AMÃO⁄ D¬æ⁄flfl…OÊ ∏t“•⁄ O¤V⁄•⁄, —⁄fl~°•⁄ O¤V⁄•⁄

—⁄MÆ⁄„y% D¬æ⁄flfl…OÊ


	Amugham_00 - kan
	Amugham_01 -  kan
	Amugham_02 - kan
	Chapter_01 - kan
	Chapter_02 - kan
	Chapter_03 - kan
	Chapter_04 - kan
	Chapter_05 - kan
	Chapter_06 - kan
	Chapter_07 - kan
	Chapter_08 - kan

